


< =

o ==

lu.ufllbdl






Internations]l Library of Paychology
Fhilorophy and Scientific Method

Thought and the Brain



Ioternational

Library of Prychology
Philosophy and Sclenuﬂc Method

P se0rmmcas. Soom
Trn MISTHE OF DIND. +

CoxyLIET AWE D .
PiTC0LOGY AWD POLITION -
Munjeua, Maawm avn Racsaios
TRADTATEA LogattePuiLoworces
TRS MIAMTRENEDT OF RHoTio!
FAYCHOT0GI=AT
Fermermo u:nm
SomRyon,

BobEAL PROGIGY

PamciprEn o8 LiTanasy eI
AT FOTNDLTIONS OF SCIT

ToHTaGET AND THE DRALY

. T M
by nond,&mb

A, FIGHAEDS
A BrayT, Fhoo
] cul.Lml. 25

el ? uw;mm. oo
™ mer 0f MaATON TN
B Roaok

voN Uiz
br 1L Filmon

IN FPREPARATION

Tux oF FREuwe . . . L L
T EvrTers oF My e |
Taa Aatviie or Marven by BEctam ROMELL, F R
ETATITIOAL ¥ EeCuraucs br P sam LCARNCE
N HARMOH Y By Jasrzn Wooo

“IRR TAKCRY OF BEALDVG ¥y H Haarmccs D Ba
Ixe I ASTIONW OF Tum MiND 4 6, Wizcax

azo's Tumtay i Knrve i L] roxh
nlu:pu- oF PEvaRaraT &y % Bmows, oD, D 3
THWAY OF Wanim, by ¥ G.
LHuice ax Exumos no ox Exrmmain. 3 T E B

wy

o uns
of Camius TachoeT

by M GINIGIM. D Lat
P A L Goania

Baroams WooTITOX

LAg Hani. FRE
VaN HARTWANM
@ ¥Yiiwr Bure, PRE

. 0¥ LIANG CER-CRLn



Thought and the Brain

By

HENRI PIERON

Frofeacar wl the Colligs ds Franz
Amthor af = La Paycholopre dw Rive "Lmﬁkmﬁwu.
Bevew of LidAnma Pryehoiepiqus '

TRANELATED BT
C. K. OGDEN
Bitibor of * Paythe "

LONDON
KEGAN PAUL, TRENCH, TRUBNER x CO, LTD.
KEW YOUK HARCOUNT, PRACE 4 COMPANY, INC,
way



ERTRTED 1M CRRAT BAITAIN BT
THE RMFUEGH FAA. O AND Lh YOUML RTERET| ENOIMEGh.



CONTENTS
PREFACE . . L e xv

PART 1

'THE GENERAL CONCEFTION OF NEURO-MENTAL
FUNCTIONING—INTRODUCTION . . i-2
The waw knamledye of the bumoan pereous nysem—
The contnbimian of the War—Cerebral Amcions
[Nt TIF L0 apparent contradsetiop—The pwbkm
Theneed fora
—Thg standpount of prpche-physiolegy—Dusagrer
L dise to false wers

Cliartii 1
NERYOUS FUNCTIONING 4ND THE BRAIN . . 3-0z
R mutor, and Lements— Bt
-

ctivit o M C

2 F
ordinatian and sub-ordinato—The powss of direct-
g movereol—The predominames of the braw—
Refiezes and co-ordinaton centres—Amabogy of o
cummmnl house—How we look 1o the nght ar 1eft
and habniond
—The dmrta:mg of patha i reflexss—Tha study of
tha upper lavel paitly 1ntrospectrrs, partly abpchre

CHarTER 11
MENTAL FUNCTIONING ANMD THE PRATH . 13-13
Penpheral exoiation and  seneavian — Eleeinal
k Affacyr [ —

Petoep -Memary, the
dyoamie power e(mmmwlg eI o Adro-
uwnu paths—loflucces  coodmmming resciion
g, aFestime Emotion,
d.eﬂl:. and acnot—The mpuasm of mlmnn—
Ehectneal stouletion snd the Mo of contrtb—
Thke motoe Ewiich-board —~ Dyoame  keta — The
special power of ayaibcli—The nurs of doeught-
Vansiwy of complex thought—Anmal etuiligeoce.
¥




vl DONTENTS
CHAFTEX IIT

THE FROELEM OF LOCALIZATION . 2354
The differentistion of function in the cortex

1. it~ Associotive Recptor Cenéves (a3}
Experumgots oo mamtils sod an pan—ConErme-
tory cvndence of pathology—Viwo—Coliniece and
desp conmbdity— The Fgnrficanne of dsfant revers
beranco—Yaoo Mooukow's * diaschins’—Individaal
vanubibiy—The dificulty of Sung Tumis

Ingite-moter Cenéres (330

paralysi—The of para-
lybc dinndars can b forseaid,
3. Receptror Coordimation Cenirez (35}
o ok e than el A

cognoas  aguoaa—Word-bhodosa ; sl

4. Fncio-smiator Co-ortivatum Coniver {360
Aprans, aphysw, epheme—The onatomca] ceo-
Irorersy ks unporiant than 1n suppased

5. The Prodiem of Inseitectan! Cemres (38).
The Gflecy of attmplbg to loskbee sellgesce—
ix ta the rhle of
trwin . mental artmiy onboally emmined—The
molvpluty of possble pthy—The myonty of
mankind ose very few

5 The Speceali of the Asrecie Paths
and Dymaemec Locaiezaiion (43).

The lecalaation of ¥ facullies® oo give place o

dynamie copeepriens—The Imporianes of syngpaes
— Chiexcal imdicabans confirmed by anvmal capen-

mente=—Varaton 10 the sasory nockus

7. Gaweral Dicturh of Cavedral Fy

Nervons Tension (50}

The 1dan o nerveun energy—Fotental nergy—
The xiza of the o,




CONTENTS wii

PART IT
THE RECEFTIVE AND INCITO-MOTOR
FUNCTIONS
(The el y modes of i-motor theught)
CHAFTER [
raca
MOTOR INCITATION - 5555

Elsctrical atumulanem of the bran - Expenments on
thi chmpans—Iftibr-tintor centres oot confined
o the cotebral oortex—The whintory offoenre of
thought—Van Manrkow's " kometir melndy *

CHAPTER 11

HENSCRY RECEPTION Sf-103

The enmpdeury of the foncboning of 1he cortuml
PecEpUvE Apparar snggests an approach by way of
1bn wpogruphy of recephon, the relabons of the
vanous typea o wmsatumy aod percopiion, to the
geoeral probiem

L, Reeaptery Topography of ihe Diffaie Senra-
tions af the Crgraworwd 66,
Inference and expenment—Hatwey Cushing's ex-
pmnu—'hs hypmhunn\( sl und Hoﬂlqr
of the hagd—!
b h mmar b
—Confrmation of earlur viaws by wir lasisns.

z. Topograpkic Relonows of 1&e Varions Forms
of Cutnrons and Decg Sweanidviety {72)
The work of Verger kad Ligmene—Concinmome ol

Head and Helmes adopted by Monser-Vinards—
Fastvoh ycq-h mrpudlllon of anstomoic! mw-

Ebcisn :ndemme-—xecapmn of sl formes u(
wenmlylity cormmenly pects ar 3 cortical bovel comes-
moodmg o 4 definrts st of the bady.



il CONTENTE

3 Perceptive Fuwctions and  Recgptizg Co-
ordination (81}

Nomdical disinction between pereephon and sen-
nation—Crmineson of starangnoss with the parsal
regon—TInjory o the cinef Berre twact: Ml prodace
fmcuonal duhobance ab present oor maxoum
genenheanon—But f3r common abpects there may
b n goosic co-ordization cemire.

4 Rl amd Sipwifs; of Cortieal K,
Fr e Smsore-mesior Cycle (Bo)

Subp tortea Terponacs do oot b pusocaen—
Head's ansumpeion thar they iovolve kuowlwdge—
The experments of Head and Ruvers—F Browe-
pathic’ amd ‘epecnbe’ sednbobly—Crieem and
nterpreaton of Head's views — Diagrammanc
tmwcfpnwpl[dlmm af groem] wun-
by — P Pamn
‘sapaations— Locahmaisan od' prickog—Adtinly of
coriex :u:nlull.y thar of Fensory d:ncnuunnnm——
Huad's {hrea aub-

forma of tachile thought ; types of reaciwa pecohar
0 Lhe corbeal syptem

Cuarrer 111
PISUAL RECEPTION . . 104-133
Proyress in the study of \nsuil. recepton has

been considerable, both with animals and
man.

L. Receptivw Topapraply (ro5).
Conftvaatien of Hensrlan's views by Manbron—
Canclumices of Luster and Lordon Holmar—Cmtrgl
ares of retma Uil pressnis probiems—Thier bypo-
theses—Gordon. Holmer dugram of projection of
the vinoal feld on the arze sfrtale

A Relztrony of the Varsour Forwes of Vienal
Fmpression (1134
f hghtin ihald b intact

while perceptzan of focm 18 catnpheely abalshed—
Ehrointye tecphon even more yolosble—Hami-




CONTENTS

anopaia,
specific scamation of mevemsant canno be au'.qlad—
Tha hypothetn of m spemal cantrg for coloe:-vpem
—The vulncrabdiy of the langer cells contralling
chrpmatc WOECTY Macuonl dplunsd o b of
syDLOAIAGT

3. Peraptive Functions and Virsal Co-oriina-
fiem (108).

Tha soectliet 'cetitte of vimen'— Hypotbess of
upeeetl centris nighily opposed by Voo Moaakow-—
Hut the evocation of visaal reprasentatons & 1m-
peosaible afier dearucton of the retephme staton—
Hemunopua not mabiced by e vichme—The -
porance of attention — Amymbalie teduirss Lhe
bproducton of 2 or-ondunation centre which mmnt he
defared bl Fan 111

ClHANIER IV

INDIRECT RECEFTION

Spatial F'erception and Spatial Kefloxrs,

Adthough there are direct palbs fiom cxolaleon o
the ot of kngwiog there are other imprraruns ooly
apprecgted by the aroosing of primitive cefieres-—-
Thus hunges 18 apprecuaied fnem movemenis af e
stomach —Simalarty thiat, whch 5 dos ta deby-
draben of the Genms, 13 ooly cpprecated by the
satting o of tha reflew of salivation— A g the semi-
eirzular canals do not themaslves eonneet with tBe
cerebral cofian o producs awarenssa of pomtuon,
but the disturbance of ocular movements producss
the awaracese—In fact mivbibor of podlar mve-

18 atary and pos ¥
Evtcroceptive data 21 only of uge n produciog
reactmns throwigh the ntermedauon of propnocep-
tive (rgans, @Ting the mpresoon of dusct apatial

b nuemd::as—nemw-u may be produced ac
ddferent leyels, cord or et , o the [atter, thepe
tor may ke congentual, oot merely persanally ac-
quored

for » reflex Local
Man—{Ibesrvaticnn im plantar redlex m chakdren u-
sociated movEmants IR apozleey and carebral impeTy

124-736



THE ACTUAL DATA CONCERNWING AFHASIA

CONTENTS

where oo wes of Incation. of smohe wes porablen
Evdence of reflex oripin of audstory apacial data.

Conttenamy orer naturn of bocal rebenl ugn—
Moremetits up and down sywociated with bmocnlar
couvergroce alone fprmish o with weas of dusction
and dmtance—Whent ocopital conex was meesd
Tut 1ot the ays, ther wes (mumd to'be oo dubnoe
of emanaron—But such disurhasice mvolved dutur-
‘tafice of poolar eflexen of Axaten and copveyance-—
Mental represcolation of diacoon always snvedven
an 'ooylar attfude—Cwer and above spatal per
copiicn anAng [rom ttad and ecror, raBecen wllow
far a rapud and preciss acquiutea

ClabreR ¥

EOME FACTE RELATIVE TO TIIE NERVOUS

MECHANISM OF THE INCITU=ASSOCIATIVE
CONNECTIONS AND TO THE SWITCHING OF
REACTIONE

The beanog of the physiolopy of the nervgus syuen
at prohlema of ealization—The speuﬁc charaser of
The wark al L The
relatuns of neuranes—Syntamzation—The raplans-
tiee of “facilitation " m e of chepnayy
‘The modecn ferm &f Muller's princple of the
epeciic eneryy of the nerves— Tha whea of quahly—
Artifiein] seales—The diacapimoiy of prychtlngeal
phenmmens

FART III

137142

THE VERBAL FUNCTION AND THOUGHT
{The Cerebral Mechanism of Language and Aphasla)

INTEGDUCTION .

The threr singes 1o the fudy of aphana  Nimoca,
Danbnn, Wernicks, Chareot, Dyenng, Frarm Mone
—Thn retirn 1o Hugblings Jackson,

CoabTER 1

Charcer's four forme ofaphauis ; 1. Fordel Blovdarsr

L4952

. 133166



CONTENTE xi
{15305 7 Forbat Draporn {155); 3 M{xm;
4 Apaphia (167); § The Apbare
ﬁ:m«wm(xﬂ}. disonlen nlmenuenm

and verbul dusanders the complemty of the hoge:
i lunetion.

Cuoarren H

THE ISYCHO-FIYSIOLOGICAL MECHANISMS OF
LANCUAGE AND VERHAL THOUGHT . 167215

1, Tha Comfusion snvoled #x the Motor gy,
amd s Sedect of Sfolor Coersbemation Centves.
Tk Apravias (167).
Depoines concapion of the metor mage—Ion ree-
ton by Piarre Mane and b popla We comot
deny medar types of inner speech—Uut images of
arfrilanen are ot fecasary b cormecl ariscnlaton
=Lo-ordmation centres the spboton of the probiem
of aphenin

The aprawas  They fealt frten ibjury 1o tome
one group af ceorboatng elements—Agrapha,
aphemu—The hoguerhe keyboard 1o edocatum

2. The Phessc Coordemaiion Centre (178}
The great vamety of meams of actmating the pheae
tres— R The d of Bitent

Faraphetu~The analogy of the typawnier, with
weys broken or worn ool

3 Tha Gonn' Coordination Cenere (18a).

T'ure agrophi
Tarer tham apbemia—Fipues bave o datner ca-
ordimatird ktyboard.

& Ths Idea of the Sensory Verbal Iowage awd
Receptiue Co-ordimagron Centras (184)  The
Aprariar.

Bamard-Leroy's cotuque of the "werbal umage'—
Fart the jeaage 4 & datum of common sense—This
doan vt mply that tbe braue o a torskousc of
umagey—1t 14 @ dypame mechaninm thas 1 wjucad



xdi CONTENTS
5. Thr Auditavy Co-ordingtion Centre [1ga)

Verbal deafonss frours parsphass—The prebbem
of aphang amany the Chigee

6. The Vitnal Cosrdinatren Cotire (155X

The parallclism batwean vinal and aoditcry co-
ordnailen cantres compleis—Ranty of pirs vatbal
deafbms—Cpcal aphane mibout rerbal bimdocer
—Paraleny

. The Prediem of Kinasiketic Co-srdinatron
Lemtrer (1on).

Noavidence for purs vachal kinste anmahesia— o0
the ceolre: o question does oot Javolye the “moter
image'—Difcully of jpbArmopanon 10 cases of
virbal halhmomton—The asspopton of 3 verbel
relay snon for impressiaon of erumolatien legut-
mate

-~

B, Ferfal Thought and Wemches dphara
{ava).

Puerre Mane's clandoticn in harmony wth prage
twe—Langanys un Anterpaden of pornbde axparian-
ei—Jaoer apeech the mitroment by which we
propare for docal -nimy—ln wumacm apbum
e
Injurcd—Thers & s muml deficensy uﬂ'-:tuw
the peoal fem of thought—Aphatia dua to a leton
1 the spher of verbal thoeght

Head's Attamip? al Axalysiz (312).
EHead sotn 0 aphesin only w0 impury to symbelis

mm;hg tus four fwms  wverbal, vorsal, synieteeal,
The vahie of Hos cl

v

CrarTER 111
THE PROBLEM OF VERBAL LOCALIZATION AND
APHASIA . . . . . . arb-azy

The lagend of the Bibus of localumalion dus to the
alumpnappn of Brocos costre froon Pierre Mariws



CONTENTS xiil

dril But Prerre Manr's view e

l l.wl.hmg prnople—The mmm o lumbid arékd

w“ﬂlﬂ! oxmtray u\ditelmdm—

Heuronk: #yotommanon-—The d.lﬂwlly of dealing
with duly The H rai Ty

= dux in TRRCD:

berticn, mm-pm:mn, And sobwtutetine—The cor-

aepondance between nnd arem neper mome

Groly prounded, t'hong'h ‘mrogTess anconcarly siow

PART [V
TRHE AFFECTIVE REGULATION OF MENTAL
LIFE. ITS HOLE AND MECHANISM

CHarteER 1

THE IDEA OF LIBERATION OF ENEROY, AND
" INTEREST 220-232
Maninl prhmity 23 o fosclon of an evpenditare af
orvEns geeTgF—Whal we mll “infereat’ tha bem-
+wn of seryous energy— The vanapion of micrest
with the predoamognt tendency

CoarTeR II

AFFECTIVE REGULATION IN DIQLOGY 233336
Addmpranon—The eapacity of profismy by expenence
—Intelyrence 12 8 vachmgue of attempts at reachon
—¥rvmon— Rearboing—The direchon of sctuaty
by the taodences—Value-odgmenis—The fomda-
mwental ngmuiciuct of appsiuhom ond orersum.

Cuarter L1

THR FIVSIGLOGY OF THE AFFECTIVE LIFE . 237344

“The babavwour of decerebrate cati—The balamc
aame! sokl avesdy pamfl mumoli—Fmobon aad
the bberanon of Dervous otirgy—Cormathetr re-
yerbeanon—Jop, fear, anpar—A purly alfecims
crgmauan would lack the pewer of adsptation



xiv

THE DATA OF AFFECTIVE PATHOLOGY

CONTENTS

CHAFTER 1V

“Tow afsctord Oryin of cany toental dsorders—
Melanchalu, shacwnems, li:mlln procox — The
of the The effecys of
drenalin—The wnfh the geortal glands- The
materni] ipstRct govermned by orgamic faciers—
Eorficnd mechiotixms caooot be canmdered m aole-
w0n—Intaligence, a3 an inRrument of his, dots oot
provide the key to 1tk own gettvity—The need fo
Further sigdy of the mechapams of reyerberghom
and sacsa] sublimatiae,

CoX¥CLUSION

Tha of d. h The
fonliy of the problem of conzaoumers=The niee of
an obpeetve, dynamic paychelogy forming an inusral
part of the Mmological sceences—The wmportance of
lapguags — The bame character of Tervous pro-
cespcs—The wlen 0f 'eaftres’—The toumphs of
modern hratelogy—The commen sobpect madler of
phymsalogy snd paycholegy—The methad of the
condinoned refiex requires the mppart of hogusic
dase—The knowledge of necial sunctions can ooly
progrean with the ad of oll the allied soepoes

. 245150

251



PREFACE

I8 any attempt to solve the problem of human thought,
it {5 not easy to avoid the influence of preconcepbions
snd the tendency to accept certain assumptions with
undue indulgence while rejecting ofhars wilh eressive
seEverity.

Without prejudice in faveur of any particular theory,
the author has confined himself to the examunation of
various questions which he dots not by any means claim
to have solved, but which he considers are apable of
being stated with some degree of precision 10 view of
the scientific knawledge now at our d

The ideal of science is the highest possible degree of
unification, and it undoubtedly aims at the correlation
af psycholog:cal facts with phymological mechanics,

g the subjective aspect of i This
eﬂ"ortmatmn unity, which, according 1o the profound
views of Emile Meyerson, responds to the fundamenial
craving aker unity inherent in the human mind, bas an
undeniable value in research. Whatever certain theo-
rists may assect to the contrary, neurophysiology does
undoubtedly often provids an adequate representation of
the laws established by psychology, as wll be seen in
the course of the present wark the stud)‘ of l.he fune-
tiops of the bram freg ¥
explanation of psycholagml phl:uomm In fact, we
oiten pass from one form of representation—or mather,
fram ane form of expression or language—to the other,

To these and similar advances made by science,
beliefs will always adapt themselves. Ifitisa |
istic doctrine that secks support from the new data, the
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d no dificulty. But ¢ven a spirit-
nllisuc cmd., if free to remould certain articles of fzith,
could well accept the facts now established. Thern
will always be a sofficient residue of the unknown for
sclentific facts o be accommodsted to the various
systems of belisfs ; und in any case the mind can slways
tuke refuge in a ranseendental idnllism

M y the identification af the p logical with
the mental un be readily admitted 'by an mimmﬂc
vitalism which requires some underlying spiritual
principle—a Life-Foree, or something almilar—as an
explanation of life in all ila manifestations. Mets-
physical theary, however, is of emall account in the
single quest for scientific truth; for ﬂu_-z is lba nnly

itle basis of ag among g
and by ity means aloge can pur collecdve mhnnuum!
be enriched. It might, indeatd, be claimed as the only
‘truth,” but that would be a gratuitous introduction of
a new {arm of faith.

H. P.



THOUGHT AND THE BRAIN

Pagr [

THE GENERAL CONCEPTION OF
NEURO-MENTAL FUNCTIONING

INTRODUICTION

el bl

SoME years ago our of
and of the functioning of the nervous systemt in general

passed through an evolutionary crisis.  Then came the
War, and the countless nervous lesions for which 1t
was responsible, consututing a real physio-pathologecat
experiment on 2 huge seale, with results whose in-
ventory is oot complets even to-day. No mean bedy
of knowledge 15 now at our disposal as to the fungtion-
ing of the human nervous system. In particular, every-
thing that coneerns the reflex organization, the e of
the sympathetic system or of the nervous conductors,
is very much betrer understood. But at first sight the
same does oot seem ta be true of the cersbral funchions,
since contradictions appear bo emerge from the facts
ascertained. On the one hand there is the view that
cerebrat localization can e determined and completed
by the examinztion of strictly hinuted tesions, involving
well-defined partial defects; while on the other hand
the fact that there are general disturbances which, what-
ever the lesion, remain the same, and the ahsence of
serfous disturbances s gpite of very considerable lesions,
bhave once more cast doubts on the theory of localizavcn.

Before examining more closcly the data which have
given rise to such contradictory tendencies, it in
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necEAsATY hoﬂl ta recall whn thg bnln Tepresents from
the 1 of logy, and alsa to
asceriain the main Fines on which this orgu functipns
fromn the standpalnt of peycho-physlolagy.

Very crroncous ideas are certainly sitl prevalent in
these hranches of grience, sxpeciaily ag paycho-
physiology among thess wha srudy the bain, aad s
regards ' cerebrology ' among thosa whoe are concarned
with psychological analyais. And ta thege falga ldeas
are due the disag apd dictipn on q
relating to eerebral function which seems =0 ﬂngrmt a
the present tims.
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NERVOUS FUNCTIONING AND THE
BRAIN

Wirtaoor deelling on the origing of the nervous
appamtus’ we may note that at an early stage of its
differentition, when it lirst mmnmtes A Mervols
‘symm capable of € ity of be

in multicellular organisms, three kinds of cell elements
appear: recepn've, mor.or, and eoanective. By the
marpi g of el of the same cate-
gary motor and mnneclmg centres, also celled centres
of reflex activity, may be formed,

It iy the connectve elements which truly characherize
nervaus funcnon at. this level enter the extraneous
dy or int ¥ nfl and here oo the
inflagnce arises which can catry the activation or the
I.ﬂhlblLIDn ::La.ewhere And 1t 8 these remproeal an-

ble or , which duce the
cu~ordination myolved im amrnal mdmduullt}u

This co-ordination 13 susceptble of degrees lilke the
individuality to which 1t gives nse. The sza-urchin
which Uexkull calls “a republic of reflexes™ has a
co-ordination less definite than the star-fish, in which
we find that paculiar form of co-ordimation with unequat
powers known as suburdination, though it is a sub-
ordination still variable and momentary. In such an

L On the Brat uages of mervous difescusigiien, see G M, Parker's excellent
mudy, The Hiwowary Newsr Syem (Mawograpte e Experimesaad
Thedngyl, fo14

N The cent] repepve elemnt Tt be dubogouhid from e sosory
paripberal neursns whach 1 u true TecaRCOF AR, #tRlogons Lo the mmacle,
» TERClTE Drgen




4 NEURO-MENTAL FUNCTIONING

organiam, consisting of a star with almoqe identical
aring, any amn can be the dircting infloence, and np
one of them s necessarily or always se; the power of
directing the general locomotion of the organisin be-
longs at any given moment to the arm which recelves
fram the agtgide world the greatest wume of excltutions,
and thug p a higher dy

In an annelid worm the mbl‘phﬂlnmml arrangement
fixes tha dircctive power in a particular region, whick
posscascs scosd organa peculinr to itself, s well as
motor and grasping crgans and the mechanism of masti-
cation dod sucktion sitcated round the entrance to the
digestive tube. This is the cephalic region in which im-
partant motor and sensory centres, and correlative con-
nacting centres are collected for the functions of these
organs of movement and senmation, Thus the brain
has become a predominant organ, Tut its predominance
varies greatly with the species.

Without pausing to ingquire into the various dogrees
of thig cercbral pre-emicance, we will proceed at once
ta the mogt complex farms of tha nervous system, in
order to rediscover there the fundamenial elements
preaented by the simplest forms, wiich comespond to
reception, distnibution and discharge.

In the organization of & memmal we find on the
one hand receptor elmments — besides the peripharal
neurones of the spinal ganglia—grouped in the posteriar
horns of the spinal cord ard in the bulbar noclei;
oo the other hand we have motor elements in fhe
anterjar hoens and the bulbar nuclel, all forming seg-
mentary centres which fuse 2 continuous colums
penetrating the skull; and there, as partt of the
encephalon or of the brain in the broad sense; Are
found the receptar el af the
and the deep regions of the head, and the motor sle-
ments of the cephalic muscles,

B the and motor el thero are

connecting elements which form the reflex cantres.
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If, in the case of man, the skin of the sple of the foot
be rubbed with the head offa pm :he toos fex, The

b 1] I:y the perip iocated
in the spinal gangli d to T
situated in the posteﬂor horas of the sp&mﬂ cord Bt the
A
ek
Oy _—

Aet Ganplan
Fi 1 The twa earlier dagrams of the sleceniary rflex

A, {ragrm of K aed Thewii o eBrz) A angle neree exll conmsen iBn

o motor end-arpana

B (Dmgram of cormnt phpmolegial 100-becky)  The somulen resrmed by
tbe memuary cell w the povisnar tool gaoghuo pencinin the pouicaor
bom ool of the ymoal oo w1k gogneeied with le motos 4cl) of the
arieron bato celt

level of the first gacral segment, and then o the can.
necting element which forc & reflex centre and ame
Tocated in this lumbo-saceal region. Hence a stimulus
ia transmirted to the motor centres of the fAexor museles
of the toes, in the antenor bomolateral horos of this
same medullary level.

We are here dealing with a simple reflex, but theraare
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FI6. 3 Suoplified diagram of the medollary and coruieal rafexes
aceording o present datg.

The semeory dimalus u trasamatted m (he grey matier of the gueal ceod Tn
AN srGabon wearsoe which 15 coomecied by means of e *mealay
nerve” {Elemnck} wis the motor cell 1 at the level af thn nauhme begos
the worhcal acon exeeed by the malor neaoos wod bcamntied by
1t mont Wit Thia meter faurde ey a4l be pot ione schon e
e senanry empalse which follows 1he senpory Inct afier crossmg the
neomne eeluyy (only the lmlbar nuckens of wharh 1x ndsated ) by mesng
of the sxsnembon negrenes
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plex reflexes d the of m
ments, such ey the reflex of the decerebrate irog, wlllch
will use ity foot to wipe a drop of acid fram a spot on tha
skin. Tn the case of man, aﬁer n upper medullary
sectian which iz pi
stimulation of the ole of the foot will pwvolne the with-
dmwal of the Jower limb stimulated hy the combined
action of a whole group of muscles, kod the extonsion of
the Inm limb on the ather side; the nnum of &

1 walki is produced, as, in the
case of Shcrringmn's spinal * dug—r.hat i3 to say a dog
whose spinal cord alone was I‘unctiomng-—slm:lar move-
ments ars produced by o dull {sm under
the mﬂu!rwe of very varied exclmuoms. There ia in the
spinal cord a connecting centre of more complex action
which may be r.ailed a ep-orgdemaiion centve, This centre

d# "

the inhibition and activation of 4 great number
nf muscles, in such a way as t Imng about alternate
It From the

receptive centres, governs the individual activsty of the
variout motor centres, end also acts on the clemcotary
connecting centres,

In the upper regions of the cerebro-spinal axis there
are analogous centres which govern the combined move-
ments of the head and eyes. And it is the pagtenca of
these co-ordinating centres which 1s of primary impart-
ance in nervous funchiening, and particulacly in cersbral

functioning.
But befbre dealing mth the brain, it is weil to dis
ich a second ck of nervous organization

g
which renders it an organization in levels.

A raugh companson may help to explam this organ-
ization.

Imagine a commercial house or ap agency containing
@ central office tn which some of the employees ace

gaged in i ges, each in
camsmunication with a smgle exterior smon, athers
in fensmithing orders, each alse in communicanon with
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a single executive station ; and further, a number of
persons appointed to carry out the orders, aach in touch
with several rectivers and s¢veral employees who are
trapsmitters only. Here wa have an outline of the
olemantary form of nervous centralizetion,

The service develops and complications atize ; to give
ardery it i sometimes nectssary to consult the records,
totake alarge number of faucts into account, and to delay
or wcoalerate the execution of other orders, In some
CAteS 4 vELY urgent resy is ¥, & resp
whith i& always the same and which requirts no pre-
liminary deliberation. The adginal cffice is retained,
but higher floors are added, containing more receiving

i b L s e ot ]

ployees, g emplayees, ]
with the elaboration of orders, and finally a particulacly
larga number of emp 1o act a3 ing agents.
These put the chiefs into communication with one
another, and, above all, see o it that each iz in
pesession of any 1nﬂmmanun I)k:ly to be of uss ta him,
und mzake it their o i

a5 required the whole of the data coflected by the
recciving agents. Finally, they consult the records.

Let us assume that there are four or fve floors, the
mast complete ongamization is on the top, the inter-
mediate floors being more or less analogous to the
original affice,!

‘When information arrivas, it is received by an egent
in the office below, who traosmits it to & conoecting
agent of his office, and zlso to the receiving agent in
the office above, who hkewise sends it on until it
reaches the haghest floor.

Certain
indicated by the mnneﬂlng agent below to his trans-
mitting empleyees, but others necessitte a mare com-

1 The lutt wiage 1 not mevely  termumal recmitor bl s restmg argas s ke
hu whale of the mernm sppamim forme & oyl gytem U chate v ool
srsamrmully & mbor zeclicn, reflex or enhomtad, theee wnll st asy mie be o
mninl apd seocmlre riaeisen with iahibwiney oonsequenses funohenally
equiwlent telthe motor mpulaes,
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plex elahoration. When they reach the connecting
agent, who rezponds automatically and without reflect-
ing, this agant, in congequence of precautions taken by
the transmitting agents on the upper Soors, 15 prevented
from communicating with his owa transmitting agents.
The inhibition may bear upon his apparatus of com-
munication ot upon the of the 1
agents, or again it may affect the path of commymca.
tion, and this may be practically broken.

‘The news is tansmitted upwards frow Aoor to Hoar;
it the 1 of the diate Roots
are equally lnhlbil.ed the order requured by this infor-
matlon will receive considerable elaboretion i the hght
of information already received, at the same time ot
later, by varigus receptive agents at the Rrat station,
and lkewisc communicated from fgor to floor; and
this order will then Br communicated, directly this
dme and without delay at the intermediate foom, to
the transmitting agents below, who alone are m com-
munication with the cuwsde world.

We know, in fagt, that every sensory umpulse must
traverse @ series of newronic relays before reaching the
cerebrad contax, and there are also cortial cells, deseribed
as motar, which aze particularly voluminous {Betz' cells),
these send their ylinder by the p dal tract to
the direct motor neurones of the anterior hoons of the
spinal cord, without pagsing throogh an intermediate
station.

The reflex responses which onginate at different
levels cannot all be equally inhibited by the achon of
the higher centres. Take the czse of 1 hot or cven
burmog object touching the band; if, for neasons
furnished by cther sensory impressions of by the

of or ideas, the argan-
ism of the fina! stage decides that one tha less the
hand shall remain mationless, it wil iohibit the regular
withdrawal reflex of a ‘spinal’ ammal ; but whether
voluntary or not, thers will always be matked local




™ NEURO-MENTAL FUNCTIONING

vasa-dilatetlon. 1f the stimulus is sulficiently pelnfol
owing to the influence of the reflex centre at the
thafamic level, thers will be 2 pupillary dijatation, o
modification of blood pressore, and & whals saries of
visceral i These i would, 1 "y
generally be more intense §f the mflex centre wers
complately soparated from t‘he top ﬂmr of the edifice,

which exarts a :il EvEn on
the system koown ag the * vegmtlve Hife," und is in
closer relation than we imes think with i

action.!

We thus get an idea of the way in which the nervous
eystem functions in the highest arganisms, the cerebral
hemisphersy representing the higher floor, the inter
mediate brain and the middle brain corresponding to
the other doars; and finally the lower station conbnuing
along the length of the bulb and the spinal card.

But in this rough outline a special place must b
aszigned to the agents which correspond to the o
ordiagfrmg clements and centres.

When complex muons owur, and when these re-
1> are prod ly encugh, the order in
not directly mmmnnmted io the wvadous interested
traNEmIting Agents, but passes, with suitable instrue-
tions, by means of an employee specialised for the

of thiz p order, and possessing

an apparatus which he has already prepared and which
:Ikms him by pressing once upen & key to achicre the
ily, Thus, an order

to look to the right will involve the intervention of
co-ordinating agents in close conneetion with each
other, and these will call into play the tranamiting

© Tioe peaerat b d repu of the bigh
with the difersnimdwa of the syeem  and hence, 10 the dog ood eappewl]y
n man, we find & etrang mbabaison of peune moremeots, mychusf i o
“Ths whobusm m vezy weal m ihe guisea-pag, taough it 36 even zevealed
by dezrebntmn, 1 e e of the iocoue, 1o, decadmitan w Gallowed
T b 2lighe aeculerazien of the movesenis of (ke stomach, ot wet 8 mith U
[, where U snhilicary infleence u eong albogrther,
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agents of certain muscles of the neck and of the eyes,
In such = way that the head will turs towards the sght
and both eyes will turm in the same direction. Thiz
implies thet the right internal muscle of the right ey
must ralax and the right externat muscle conteact, while
tha right exicrial muscle of the loft eye will relax and
the right internal muscle contract with an intensity
regulated by tha stimulation of the reuna wused by
the movement i{lself. Tins inverse play between the
two pairs of antagonistic muscles of the two sides of
the body is produced rapidly and accurately, thanks to
the dinati: [pculod gynic] agent faor right

oeulnr ! ,‘while a to the left will
be 2nsured by another agent [oculolacvogyric) for left
ocular The ind : of these twa

agents has been clearly shown by pathological ressarch.®

A reflex order from the penultimate Soor, 2 voluntary
order elaborated by the higher adminstrative bureaux
and gresting a tendency to ook to the right or the left,
will only be cxecuted by means of the indispensable
co-grdinating agent.

The agents of ocoiar movement are predetermined by
the hereditary orgamization, in the structural plan, as
it were, of man's nervous system,  But, when fre-
quently rep ] becorne habutual, aew co-
ordinating agents are established: so that a skilful
eyclist, when he foels in danger of falling tn onc gide,

* Hyan lngenjus comparans, de Lapersoane and Canbenoet crpboo e
armepement of (he apparats os foflows ' Combider the L g pu-Tudlee
‘borzs atiached 10 the mme caringe , bt gl which spamles them regre
etz Ibe median ptie of the btaly 3 ¢ach hore 11 gudad by a nghit rem and
2 left tin {gach rem reproants & mimcle, & Tarré and Na pragtary kchs)
“The nght rein. of euch bore nooles with ko Pght e of toe otler horee o
coCalitats the commen nght seh held Iy tbe mght baod of the coshoun ;
the mume 1% broe fbr e tara 1ef reie umLAg o a eosmmon befi mo huld by
ihe Left band of Uhe comghmas  ‘The nght band of the csdizian o chie e
ordumiing ceure for rght ocular mavrmeots (for 3t coatrcl the peripenl
appunius, the mght resns, whach durect thy L homex 1o the nght] s Jeft
band 1 1bt co-ordicatmg tentte fof lef oeobr mercraab™ | dfeeu? g
Arurelae swulner, B 4343
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rights himself through the intervention of co-ordinating
agenty which, an soon us they wre wamed, will at once
bring about the mmmmm of the armg nEcessary to
balance tha . when the
necesgary for a given receptive reactlon art consmntly
repeated in the same form, the reaction becomes 2 reflex
and can be efected at an intermediate stage without
reference to the nnpermr sarvice. There is a shortening
of the paths, and eerum reactiogns ol stll be possible
even whan an hax p d the at
the Tast stage. This ia an important point, and it
enables us to explain certain rather perplexing facts of
cerebral physiology, as we shall see somewhat later.
Let us now, while keeping clasely in touch with
physiclogical dats, try to detertaine the main Hnes of
the fenctioning of the upper lavel, in sa far g8 we can
know anything of it, whether by introspection or more
especially by such cbjective information as s bc
obtained, thanks o lang from the
both of normal men and of those affected by various
cerebial digturbances.




Cuarrer 1T

MENTAL FUNCTIONING AND THE

BRAIN
THE itatinn of a peripheral sensoty app L
tactile le for pla, provokss a p i

sensation, and no other stimulus, even that of an
analogous corpuscle differently situated, will give the
mame sensation.  Similatly, the appesmnca of a lLight
whoset image i thmn an a parbcular pelnt of the
retina will glve a partl ion, whila an analog
cacitation of any ‘other part of the body will cither give
na sensation at sll or one that is analogous but not
identical—ax in the casc of the cacitabon of anather
retinal arca.

Each peripheral seosory apparatus gives rise to
special pensations; it can produce not one kind of
sensatlon vnly—differing in intensity alone—hbut several ;
in one point of the retina, for example, exciations may
ariss capable of produclng varlous sensabons of colour.
Each periphernl apparatus, tactile corpuscle, retisal
rod gr cone, olBctory glomerulus, efc. i3 in conoection
with ane or several cortcal cells like su many bells that
En respond by & single sound, which is the specific
senzatian. If we can bang these terminal cellz into
play by any process other than the normel physiological
process, by electdcal stimulation of the nerve fibres
whicth connect them -m.h tln: p:nphel‘ll AppAratus, or
by direct ftati fon of the contex,

hanical chock, chemical irritation, ec.—we shall
wavge the bells to ring and shafll evoke the speciic

sensutians of the vortical clements stimuiated. Many
m
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facts may be addnoed in suppert of thin specificity of
cortical responzes, to which J. Mullers doctrine of the
specific energy of the nerves may be reduced.

The i arwsed is d more or less
definitel un eff i ble or dis-
agmnb[e which myanunmc the more unmp]ex nppear-
ance of an smotion soch as fear or anger, linked to
otultiplé reactlons and in partizular ta a farm of motor
kthaviour, oscillating between the two poles of dight
and aggression.

Thus afective repercussion stems to take place at the
penultimate stage of the nervous system and governs
oomplmted reflexes ar mstmcuve rear.twna

vk

afe GOR-
trolled by groups ol' sensatmns which constitute per-
, of & red tomahty,
armged in a certain manner and distnbuted so that
they correspond to rounded forms, provoke the per-
ception of & cherry, To perceive a cherry is to recognize
it the perception involves ic data. 1t is
because the sensory group has already cccurred severnl
umes and has been followed by various events, them-
selves the object of i that the reapp of
this group, which tends to re-awiken the memory of
the zame events, the reproduction of the same acts, is
recogmized.  Conversely, the image of the cherry could
itself be evoked ty the pesception or the memory of

events (for ple the fact of eating the
::herry und spitting put the stone)

The image of the cherry acquires at the gama tima, bry
the repetition of experiences, an ever greater avocative
power and an ever easier evocsbility. This fact of
peeception provides the key to the phenomena of
memary.

Memary, in fact, is nothing but the reinforcement
and Bcilitetlon of the passage of the nervous impulse
slong carmin paths

Ta recall a sensation is to make use of & bexten path
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conducting a cerebral nervons impulse to n cortical
ganzoty bell, which is made to spund without waitlag
for the interventlon of en external stimulus; the
elementary sensory image does not differ fom the
sensation, save in the manner in which it 15 provaoked,
and geoemlly in mwensn;y. whu:h is much Jess excapt

when toxic irri ar the
response of the specific bell and renders it patho-
logically hyper-cacitable.

The complex image of the object will not differ
essentially from the petcepiive grouping : the ele
mentary sensations—or at least some of them—uwill be
called up 1! 1y ot ivaly under the con-
diuons ard in the order 1n which this natural cvocaton
by adequate external stimull has become haboual ; and
from the evocation and revival of this groep witl ansa
impulses evocatiwe of other groups and other images
by mnemanic action, zccording to the paths involved.

Memory does not reside in the image congidered asa
static whale, but 1n the d: power of z
the perception, whose elements are nothing byt senga-
wons, revived and arcused by 2 sumuios of centat
origim 10 place of the habitual penpheral cxotanon,
and equally capabie of being provoked by an artifivial
electrical stimulus, 1f we could limit this stemulus to the
requited cochical cells.

The play of since it i the
of numercus experiences, jnvolves also the formation of
familiar mﬁa&mn pachs by the application of & general
Taw of lagy, of which ¥y rep
only oue parhnnlar tast.

When one perception hag just been produced---that
of a cherry for example—these sstoclation paths lead
to avocations of sensations or mther groups of sensa-
tions, thet is to say of images, and lead alsa to reactions
which are conditioned not anly by mremome felitaton,
RS in the case of roflexes, but by variable infuences.
These infusnces arbve from variouz groups of sensa-
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tions p imul ,.nnd i particutar internat
i dtuling ia; they also arrive
from affective i duwetd with » motor power

80 that they anc often confused with tendencies, that is
to say with the outline of the rraetion which they control,
and thege affecti play 2n § part
from the point of view of the liberation of reactive
RErvous ensrgy.

The sight of the cherry, when the organism is in 2
given ition, will p ke an intense ion, which
appears as an impulse, 2 desire ; and with the aid of
abundant associative stimuli it wﬂl produce sehons
calcuiated to satisfy this desire. The desired actions
will be realized by means of impulzes coming from
cortica] meftor eloments. The fonctionmng of thesa
nervous elements, which give rise to movements by
means of motor elements proper, or of subordinate
co-ordinating ceatres at a lower level, 1o wh|c|| sulmble
urders vﬂ]l e suppli mll P ively as a

an of volmnn ]mked

P
Wlhh theic al:ﬂnty.

T, a% jn an gxpenment which has been recorded,® we
provoke: the functioning of these cortical elements by
clectrical shmulation—replaning the nervous impulse of
centrl origin—in a conscious subfect whose brain 18
exposed, he will imagine that he is himself directing
the movement, though, in fact, it i3 beyond has control.

In general a vobtional act docs not imply the smpla
contrachion of an isolated muscle, and the incitation of
an el ¥ group of dullary motor cells: thera
152 group of 1 and i i

1¢¥ Hurwey Cushug, ™A Benw opost the Farehe Sbroclaves of the
Pintorntral Crth 1o Comitines Patinotn,” Sraw, XKD, T, 1008 1 44
[Haervations made on & bep of 15 who was pware of the morements proved
T drect glectnod shumulatvm of Lhe corier, and had a feelog thet et
mememenis were produce] by bim o resgamse to propben] eunuiem, be
had » senaiem of schye mosaho contmcbon, altoguther dhfferewt ot 1w
anompuoying 3 Coalmcten wmed by sntnol snbioa of e aolor
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whose arrangement aad order are determined by the
bringing into play of the appropriate incitor slements.

Here too memory uu.m i the form i,
b n a3 babit—g tly facili P
the functh of valitions in the

und order which correspand to the realization "of the
complex act

Th!qnzstmmyhumnedwhcthﬂmdlufﬁm
cortical incitor sl the wvoliti is in
toanection, by means of the motor medullary agent,
with a given mu.scle or whether they are co-ordinating

whoze i i= each

the contraction of certaln musc.l.ns and the mln:l.ullnn
of certain others by a sipgle action, in such a way as
to sscure the 1 of some ., suth as
the clesing of the fist, or at any rate the flexing of the
ﬁngers Since we find that even the tmvements of
g are lied by the madull
centres, 1t may be assumed that movements — or at
uny rate simple movements—are ‘willed® by single
corticel clements.  In Bct we cannot disgociate at will
the play of ctrtain museles. The centres of the cortex
which we call ‘motor’ are in reality alementary cos
ordinating centres,

But in actions whnch are somewhat complex, the
incitor glements themselves must behave according to
& pertmin arrangement end in & cantain order,

In the case of really complicatrd sctions, very fre-
quently repeated, may not some pnrt e played by
special ce-ordinating centres th capable of
inciting tho inciting centrts, aoccordiog to a fived
schema exemplified by the lower stages? Them is
ng doubt that this does, in fact, accur. For speech,
writing, rousical executian, for every complex oper-
Hot of a motor apparatus intended to produce preciss
acttons that could be the ohyect of u single volition
such as the pronouncing or wnting of a word, the
playing of a notc or & group of potes, et we have to
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suppoge that thare are ceotral relay stations where, for
& given volition, & corresponding intermediary will be
respantible for bringing the corticgl incitor elements
into play at a mgle stroke, by means of & sort of
switch-board I in ad and di

to the motor set. These are the dynamic aets which
are realized by the co-ordinating centres and are gener-
ally called motor images —an ambiguous term that lends
itself to endless confusion, 'We shall have to retum o
thear points.

The co-ordinatipn centre iz a gtation which, at the
entranee of the incito-moter avea of the cottex, Teceives
certain fatuliar assocative orders that arve diffiecit to
exteute, and ensures their rapid and cxact performance.
It is probable that similar i diary ugents are also o
be frutd fot the ceatres we call sensory, whoss functlon
13 O Arguse associative reactions rather than automatic
reflexes, and which may be called ¢ incito-associatrve,”

We may note that certmin perceptions and certain
images acquire, by repetition and wse, an excaptional
practical wvalue and evocatve pewar. Thesc ere
'symbois,” and they may be substtuted for & great
nomber of particular images which they an replace
through their associative power, for the provocation
of other images or opproprate reactions.

Congider hieroglyphic spmbals and printed signs in
black on white, such a5 are perceved in reading this
page. Thess signg, though wery sunular, may yat have
very different evocatva power 3 and if this power irradi-
ated directly from ﬂlecnrm:al recaptive elements 1t would
entail an i P ion end 1 of
tracts.

In reality, this grouping of sengations which corre-
sponds 1o a whtten wnage, to the image of a word, will
in the case ofan educated man who has read and thought
much, come into contact, in an intermediate centre, with
a single relay elewent, by which the evocative ircadi-
ations will be produced.,
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Such & centre acts as & co-ordination centee, which,
for those schemata to which it is adapted, respouds
immediately by definite associations) that is o say,
gpeng the agsociation paths peruliar tn each schema,
apd certain of these tracts lead to incito-motor centres.

Forexample, lf 1 hear the word cherry, this cnmpln

auditory is itted to a

ctntre of the auditory sch i+ here, 2 ized
agent xepceseuung the l;herry sl:h;ma will esl’aN-l.sh.
among other the ion with an

agent, or schema, of the verbal co-ordinating centrm or
word-achvating centre 5 and this again will bring into
play & voecal group reprbduclng in spesch the word
which has bsen heard,

Thus, oo the ana hand, sensory impressions erminate
in cortical cantres, where they produce vanied associative
incitations by means—n the case of those which come
from common objects—ol co-ordination centres which
come into play 25 5000 a3 the SeRsLry group cortespond-
ing to such an object has been percerved ; and on \he
pther hand, ameng the asscciativns evoked there arm
some which end, with comparative directness, 10 pro-
vohing by the ] of the izcibo-
motor centres. 1o every-day actions, this & accom-
plished by means ef co-ordinating centres which ensure
the execuum of the reqmred m 15 5000 8% they are

i by an g thers,

Between these twa sulgtaucnur ail the mlm:acu:s of
! thought *

in what does this consist?

There nan 'be nu guestion llem of magnifylng and

Rcult and hiemn of Thought
under tlm microscope of the inle:est tha! we bring to it
for we should soon be irrstrievably lost in the maxe ; in
order ta connect this funcbon with its organ we must
Inok at it from & sufficient distance to be aware nnl)' ot
its maio lines. M yitis ry to disti

I ¥ formz of th _,‘ a8 we Ty them In
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Ihehigher imals, from lex forms or

d bya long p f social evol
In it elememxry form, thought tepresents nothing
more than the successive evocation, by the action of
mnemonic machinery, of sengory impressions revived
with relative incomplet=ness—images such as we have
defined. The ari ion of the dati
is constantly gowerned by & gronp of Ectors which
ioclude: past experence, with its reinforcement of
habitusl trects; present experience, with its totality or
sensory data from which a resultant drive emerges;
above wll, the afcctive state, with its system of alert
mr:denues. and Iin.n]ly, the organic state itself, with its
lic or other ¢h istes, capable

of i ing or opposing progress along certain cerebral
tracts.
Inte the ind of past i enters the

mechanism of symbalic thought, the contribution of
social edycation; language is the principal form of
symbolizatian, and it allows us to sum up and cono-
dense the results obtalned by the thoupght of
generations, and even to direct, according to imperative
tules—especially the rules of logic and morality-—the
play of individua! assaciation.

'The appearance of symboliem renders the sensory
basis of thought much less apparent, for the attention
is concemned with the evomtiva power of the gymbol
moch more than by the sensory form in wbich it i
avokad, which is of secondary importance, whether it
be putely wisual, auditory, or lkinesthetic, of mixed.
But can the sensory basis be compleszly lacking? Tha
problem has gman nse to m\n:h canteoversy, and the
ght' is not yet clozed.
We will xel:urn o thiz mwusnng question, but first we
must Indicate the significance of the idea of a co-ordine-
don centre in the physiclogical interpretation of the
mechanism of languuge.

The very use of Ixogusge implies the develap of
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co-crdination centres which, though daubalexs purtly pre-
pared by b in our old
,an‘ loped by individ
saditory co-griinatign centres and, whren educstion i
complees, visual (or tactile ameng the bhed) on the
sensory mde; vocal, or {in deaf mutes) mimlery, co-
erdination centres, and, when education is complete,
grapbic centres, on the nate-motor side.

The rdle of the di centres b pre-
dominant with the play of symbols whose mutual
evOCAtion consitutes abstract thoughty in absiaet
haught the ian daes nat Iy leed 1o the
images which give a meamng to the symbals. Each
symbol has an evocative capactty for images wihich is
more extcnsive, Dut also less exact, according as the
symbel, the concept, is more abstract and gepesal ; the
outline of the evogation, of whoge facluy we are in-
formed by special Eelings, will be sufficient.  Further-
mare, there are even symbols of symbols, evacative of
Imagts only in the secand degree, by means of primary
stations of the ou-un:lmauuu crntres.

Creat individ Ily eppesr in those
forma of cotplex thoughts, both as regands the evom-
nen of images and the mers Interplay of symbolic
associations. [n the latter case, they very according
to the predominance of the acditery, visual, or some-
times tactile, symbois, or even of motor schemata often
d by the beg g5 of motor real

which p I

One porson will think especally with the co-ordine-
tien ctatres of vispal imagery, slementary co-ordination
centres for the vision of objects, verbal co-ordination
centres in the case of meding, and will make more
frequant appeal to contrete images which he will call
up and place, and which wtll help him in his intetlectual
activity | another will * think aloud’ In 2o far a5 motor
aggistatice is necesgacy o him; yet another will hear
his intarnal thought as a conversanon, using only
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auditory verbal imeges which arise at the call of the
co-grdination centres.

‘The thought of the painter, the mnsinlnn, the gec-
metrician, the Eoad and the pher may take
vary di.ﬁ'enunt Foeras ; still more so the thought of the
uncaltivated man, whic.h remaine rodimentary and
revalves for aver in the same circles,

Thought 15 dynamic and assnuaulva And it i clear,
too, that the aof
asgocigtion paths, which are mare numerous according
as 1t is more fertle, lisking wp. with vacous relay
elements and shunts, the receptlve stations, the incito-
mopor stationt, and their dinatinn rentres, and, ln
particular, linking the numerous agents of these stations
in an infinite number of wrays.

And wo see, in fact, that the progress of intelligence
amoog the vercbrates runs parallel with the develop-
ment of the agsociation paths, Even if we rule ocut
everything to do with the receptive and tncits-motor
stations, which require a greater aumber of agents in
propartion as the body, with its surfaces of reception
or of reaction, increases in size, we find that thers
remats in the various animal specuts a pnrt of the

rai mch is 1 | of
the animal's size and very i nfthe 1
Tevel of the species,

And even among the b we can di

it the higher species, especlally the Cephalopoda and
social Hymenoptera, important nétvous areas which
serve neither for reception nor mator incitation, that ig
to gay projection, nor aven as simple synapses; end
these, heiog situated at a higher leve! and replate with
complex association paths, should make possible some
form of thought, such as iz indi by the marked
capacity of the species in question [devil-figh, bee, or
aat, for example] to profit by expericace and to adapt
its bebavicur to circumstances.




Crarrer 111
THE PROBLEM OF LOCALIZATION

CaN we regard the nervous apparatus of the cerebral
cortex, which constitutes the highest stage of the
directive system of the organism, as undifferentinted
to such n d.egree that a lesion, wherever 1t occurred,
wouid poly diminish its fi by as 2 whole ;
and, in proparton to the ement o{ l.‘nu lnj!lry, would
involve a
ing in & precisely inverss nl‘d:r with the pmgruss of
recovery P Or ghould we rather expect to find wn the
various rogons of the cortex induvidualized centres
grouped 1n departments with well-defined functions, and
endeavout to locahze memory, intelligsnce, attention,
marzlity, asthetecs, loyalty, muslcal talent, or aptitude
for mathematics?

Neither of thess
with the facts of 1 L ¥ v ar with
the conditions of nervous and mental functioning. Let
us start from a smdy of these conditions, and note
roughly what we can learn [rom the facts, and particutasly
what we owe to war pathclogy; and, fimt of sll, tet
ug examine what we know of loeal differentiation of the

ity ion, of the b L

reactiva function, nnd of the co-ordinative functicns,
before penetrating lnto the mares of the assotiative
Fanctl and the ites of tt i

1. Facitoe-Associatrar Recoptor Centres

Experiments on the higher vertebrales, on hlg_hly
evalved mammals, dogs, cats and monkeys, bave given
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evidence of regions in ihe cerebral cortex which are
affected by the reception of various kinds of sensations
an ghlation of the occipital area renders the animals
blind, a double temperel ablation renders them deaf.
Their behaviour is na longer modified by visual ex-
perience in one rase or of auditory exparience jn the
other.

These localimtions did, it 1s true, receive s rude
sheek when it was noticed that an enimal trained to
react in @ certain way to a given naist could sdll do so
correctly aftar the extizpadion of the ayditery cordeal
arzas, and that 1t can =till even be trained to take
its food at an awditory signal. But Kalischer's?
experiments on the dog were repeated after 2 more
complete destml:ﬂon of the oomcu!. areas, and und.er

more tigid exp 1 with p Iy
oppoesite results.t
In I3 with & more rudi ¥ nervous systam,

auch ag ratg, it certainly seems that habits acquired on
# sengory basis could be effectively realized in the
absence of the grester part of the cerebral cortex, and
in particular, after the ablation of the areas rgarded
aA raceptive.?

The development of centralization, which is correlated
with cercbral evolution, doas not allew the inference
from a partleulac functlonal distribution in a given
anizaal species to the same distibution in a different
ApEEE

The part played by the fiest relay centres, along the
rneepnve tracts, it the mors impontant actording as the
o ] station is less d ped. This inal station,
la mammals, extends into the covering of the telencepha-

1 tZor Frnktien des dea Groeharm,” i &k
AR dev Jourr Berio, 1907, P B4, Gf Al Arek v Py tog, p 33
* Cf Rathmwne, “ Ther dee Frgeloume g Horprufung an themeres

LE %43 Mq."mdwmﬂ-ulamlmnq, Prycks.
Sualner, 1930, 11, pp_%%-735 {Rescarches of B, [, Frans and Lashley, EF.
FPeprirbulgy, 1917, 1, pp. 375 md 72-134).
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Ton, the cerebral cortex of the hemispharms folded and
convoluted to accupy the greatest possible surface in the
cranial bor; and in the birds it reaches ac far as the
telencephalic Acor in the striate body.! [t must not be
forgotten that most fishes have, properly speaking, no
cerebral cortex, and that their more simple behaviour
i.s gmmed. alhogﬂher by the first receptive stations,

no them from
the vc:m:hrnﬂ which posacas & contex.

The funchioning of the relay ceatres is intubited to &
great extant by the action of the terminal station, which
ix In constant relation with them ; but they always retaun
A Certain autanomy, even io the higher mammals, and
in man.

Thus the closing of the eyelids under the sudden
influence of 4 bright light can stll ocour in the tase of
a cat or 2 dog deprived of its entire cerchral cortex, o
only of the oceipital area that serves for wisual recep-—
tion ;" but the general behaviour of the organism 19 not
influgnoed by the light,  There 15 real Glhiadness {Dusser

de Barenne).
In man, tlus dlssnclnuun of the reflax functivn and
the jon io ioh wah Sensory

reception 15 evident, i not in the case of the dazrle reflex
contralled by the terminal statwn, at least in the case
of pupillary contraction occastoned by light, When an
oeciprial lesion has caused total blindness but the sub-
cortical centres have not themselves been injured either
directly or indirectly, we find that the pupidlary reflex

1 5f G Walicher, D Srashiom dov Pripagrien 1w ematommniher wied
Hosratyracher Beaedurg, tyos (Anhang en dwn Al der kon Ak der
Waemach,§

" When oaly the * vl * eerebol aren o alnent, the danle refer may
be backing [Wmkawsky], though oot »lien the diksadanion 3 mure canglete,
promded the qulrcottien] exrit are onionckad  Thu u locuer 3 lemen,
wn aball lter Bave oessuom bo cheerea, uealves duturbing lenciscel 1m-
‘balunges, sgal the mbulance 1= more markinl 16 1 purial snmry ko the wpdre
“rntre than o st Fuppseauan 44 & whole by Dumer de Rarenme, ** Lodherches.
expiticimiales wur = fonrboss do wrdeoem serteos cenlnl, " dmd wErs
& Phyied., 1915 - [
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persists, which is a sign of the intzgrity—or at any
rate the relative integrity—of the retina and the optic
tracts,

Such pathological data are of vital importanee for the
siudy of the human brain.  Owing to the considersble
differences in the degree of functional centralization
Jound in the cther species, expenmental physjology iz
unable to settle the probl
in the cortex, aven for sensory receptions,  Pathology,
with its unprepared experitnents, must provide slmoat
all the necessary data, though anatomy offcrs some eesist-
ance, in tracing the course of the connecting tracts.

Pathology hag confirmed the expetiments on mam-
mals, and shows that the reception of cutaneous aod
kincathetic sensibuity for the entirs body takes place
in the agcending parietal conveiution just hehind the
fssure of Rolande, that the receppon of auditory
sensations takes place in the temporal lobe, and fnally
that the reception of visual stnsations is accomplished
in the cccipital lobe.”

Lesions of the brain due 1o bullews and bursting
shells during the War have confirmed these data and
Increaxed their accuracy ; but they do not seem to have
furnished clear information in the matter of gustatory
and plfactory sensations, to which little attention has
been devated, and whose probable teat lies in regons
lass exposed to limited lesions compatible with sur-
vival, nor have they provided any useful information
ef regands avditory localization. In fact, each peri-
pheral auditory system appears ta be connected with
both cerebral hemispheces; so that 2 lesion limited to
one hemisphere of the receptive arca does not involve
deafness, since the other hemisphers conbinues to ensure
the auditory scnaitivity of both cers. A destruction of
both temporal suditory areas is necesary in order to

3 Tive conwal centes of viuen wun discrvered by Panioo o 1856, and 2
ege of the muwy notable schierrments of linheo physsiogy, 1o which
e 0 mach af our Ioow s of oarvUl fancloes,
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bring about {mmedizte deafnesa: in fact cortical deaf-
ness of one ear only is uoknown,

When wr turn to vision matters are somewhat dif-
ferent. The two right hemi-retine which easure the
wision of the lefi part of the Geld are in connection with
the cight bemisphere, and the two left hemi-reting
with the left hemisphers. The destruction of 2 recap-
tive centre, night or left, involves hemlanopsia, blind-
neas limited to the Teft or right Geld of vision.®

Baut the war lesions added grestly to our kowledge
of the exact topography of the visual centres, which
were very often Injuced, sometimes in & very small ares,
by a tiny shell-splinter, for exampla.

It has been deﬁmm'ly established that the two hemi-
rating ar d by panallel projg an the
surface of the ncc[piul vigual area which surrounds the
calcarine fiszure, so that 1 parual destructlcn n ﬂll!
regron of the cartex involves 2 cor
scotoma. in the visual field for all forms of scnslhuhry [
hght and colour. The gitunbon aod size of this gap is
determined by the seat and exient of the injury.

We shall returmn later o these facts, which provide
BN ple of the precision with which the
projections of the sensory peripheral surfaces can be
localtzed in the receptive station of the cortex.

As regards the centres of cutantous and desp sensi-
bility which are the chicf ohjset of controversy, the war
cages alm provide importantdata. The pnocipal results
can be smted, and they agree with certauin recent ten-
dencies and with oumerous facts already egtablished,
a3 we shall sec in greater detail tn Part 11

The cutancous sarface, bke the retinal surfice, is
projected on the cerchral cortex, this Eme along the

ding paritil {ution behind the fissure of
Rolands. Hach half of the body 19 found ou the
opposite hemisphere, the lower limb above and the

1 Hemmnogms was drcarvened by Mamk aod sl independently, 1 1879,
by Lacum and Tamburios,
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cephalic region below., The cortical arra octupied by
A cubtincous surface waries in size with the sensibility
af shis su.rfnoc thet is to say there iy & greater density
of p of i ipn filkres ; thus
tha hm:l occupies 1 considerable area, and is therefore
nmore casly affected. There are also topographical
Eroupings, two of wlm:h are for the limbg and are quite
distinet though Ty roughly rep g two

Fits. 3. Laternl sgrface of the Ieft Bemesphere {Dobubcrt)

5 Bylvan Boun R Fuspe of Blnda ¥ Frontd lobe (cowvakinmm
Fl, Frand ). AF Ameading frontal {or pre- Rltadic of S central
ramdero-cebbal comvololion), A Ascanding parpinl for poms Roluedse
e mtopd el o eestal postenoe eomvolnbond P Puneta] bibe
fooaralution M and T, & Drwipaiad koby {sosieolobioes ©F, OF uad
%), T. Teosporal bebe [coavabotions T3 T and T% A Acgalar
By,

longitudinal halves. In particuler the representation

of a half-band, the thumb and index zide, iz found to

be distinct from that of the ather half, the ulnar side,
the Toealization for each peing at o different level, along
the fissure,

Dreop sensibility, particularly kinesthetic sengibility,
i1 In Juxtaposition with the forms of cutancous senstbility

Ior each region of the body, the sensibility of the balf.
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hands t¢ movtments being in the same arca as the
various rutaneous senslbilities (temperature and touch);
they ere not situated, as has heen clafmed, in the mowe
Area.

Certaln facts have, however, suggested that the deeper
sensations may be [ncated elsewhere, in the parietal
region: and lesions of the parietal loke do, in fact,
often involve disturtances of deep sensibility. But

F1tt 4 Latesl section of the lef bemisphers ([ehuerre)

C.e. Corpus call I¢ Toteoal mpale,

thin is an errar of the same order as the location of thesc
sengimiitdes further in front of the culanecus area, In
the ascending fronisl, which {s & motar region.

To understand how this error grose we must mecall
the nature of the disturbances which can rmeult from
cerebral lesions. These ars nf thm types: they may
congist in an irritation (the b g of en infl
process, for exmmple) and nvolve hallucinatory pro-
cewges in the sensory centres and mgguamed rtachons
10 alight irritati usually by disturb-
ancey of perception ; or they may ovelve destruction
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with functioeal suppeession, limited to the
area destroyed, involving for example total and definitive
hemianopsic blindness| or finally, they may rcpresent
a Functional inkibstion, int b & supr
sion, which is genesally incomplete but of diffuse
boundaries and rather widespread, This dusturbance,
which s often found in cases of shock, uvsually com-
plicates the Jocalized destruction and seems to increase
its bertitory.

A destructive keslon of the motor area in the fmt
cantral coovolution or the escending frontsl is accom-
panicd by a disturbance that may soppress functioos in
the: nelghbouring convolution, particulatly in the second
central {or ascending parietal) ; and thiz iz equally true
for lesions of the panetal lobe.

In the same way 3 very limited destructive lesion of
the mepuve ares of cutancoos and deep gensibiliy

often lized 1 hesia which
gmdually d.ecrea.ns. But it these cases the varlous
lities may be usequally exeited, and this dis-

sociation, which may assume very diverse Jorms,
respansible for the idea that there is a different topog-
raphy for the centres of these sensibilities.

In reality the disorders are rendered diffuse by the
rever of comparatively digtant d i leslons
which may be msigmifi iIuLul 1
then rarely oeours and the rate at which it mare or less
campletely disappears varies with the distance between
the aren affected end the arta direetly injured. Thers
wre varied hypomsthesins, but contamn forms of scnsi-
bility are generally more susceptible, Thus colour
vision, or chromatic sensibility, iz always suppressed
more quickly than light vision, and is the last 1o return.

The mechanism of this distant reverberation from a
central leslon CAnnot be murlw.ly dengrmmed. and
in very E H Xr

hewmical and lar ph may be involved in
verylog degress mmrding to the nature of the lesion
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(mmour, cyst, hmmorrhage, softening dus to the obli-
teration of outritive vessels, inflammacion of basterial
origit, laceration, ete.}.  But in addition, the funchonal
suppression oc the acute | ion of a group of

mayh ideraile cfmct om velydi

which are in habitual conaection with them. A funetional
imbalance may octur, and its mverberafions may be very
widespread.

Von Mooakow at.tnhuted spe.dal {mpoﬂanoe o this
idea and b d on it & tame,
which is repeilant rather than evocative he called tus
functional imbalance of the whole, by & partial digturh-
ance, 1 ““diaschisls.” By this he means a well marked
syndrome <losely related to shock, and representng a
sort of local struggle for the mamtenance of a disturbed
fi with ion of the to an
element of this complex; it would ke cheractenzed
uspnm]!y hy temporary pnmlysls du: to the absence of

habitual stimulus (neg;

]f its ordinary relations with one of these connectzd
statlons—especially A Righer station, upon whose urders
it is accustomed o depend—no longer persists, a relay
centre, for example, will remarn disturbed for 2 long
time, and will no longer fulfil even the funchons for
which it is autonomous.!

The general ph nf reverk atadi
s ocne of the must 1mponant causes of ercor it attempty
at funcilenal nervous and expl many

contradictions.  ‘The return of vision after complete
bhindness through ocoipital lesion o of motor power
after total hemuplegia, wnterpreted as a progl either of
subsumuan or of Functional recovery, in spite of the
! ding centres, really ind:catey
& tempomey disturbance withaut penuine destruction.

7 Wen Monakow, D felaluasos am Greckom, 1974 —R. Mosrgos,
¥ La oocm de duschuse rt 1n probiéme de Férlunan d Lo funeion dan
Pamwm dn Momkow,” £ Sxolpbol, 1921, 3 —F, Laduan, * Len Lecsha-
tioas eeritrley $'apris Voo Momakow,” Brrw Mewsienge, 151y, KXVL
" Ee
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Anpthar difficulty lies in thy sxeer determination of
the scat end the extent of the lesion - landmarks ers
necessary and the morphological vasiability of the
brain, fn man at any zate, 13 consldemsble. On the
other hand, the morphological aspect with which we
have long bean content has oo true sigrificance.  For
it must not be sup‘pmed that the distribution of the
centres is ioned by the situation of the lutl
and sulm that characterize the gortical folding of the

g in the cranial box. In
fact cercbral archil the histologicel study of the
structure of the Inyers of the cortex,! has satablished the
fact that the funetional artas cor d to the

of certain arrangements af cells| and these Functiomal
areag have proved capable of considerable individual
variation.

Ellint Smith's erea rfriarz, which constitutes the rimeal
receptive ared, has not always precisely the same Umits
io relation to the convolutiong, the more 50 ag the fold
ityelf 2lzo varies somawhat in spite of the persistence of
the same general design.

The receptive ama of the ding parietal §
the pyramidal cells in deep and intermediate luyers
in which the sensory tracts end, and which repre-
mt particulat 'be.'l.ls m in modon Ty the peripheral

i lve in the
form of specific senga(mns This aras samatimes
encroaches upon the ascending frnnt.nl in front of tha
fissure of Rolandp, and Iy oo tho
area of the parletal lobe.

It is therefore difficult to fix the exuct limity of these
centres from hoiogical data; parti Iy in war
parhelogy, where a direct axaminaton of the damagred
areas after an autopay was scarcely cver poasible. The

Loly carte de Moo cirdbale™ by ] Nagrotle [Brewr de mos

YI'II. no. B, x,n;. PR a7yyee), lomd and eostinle ih Pl wmogement

1he woek of un tumclogmt who 6 Bolagia o e Braed sees:, may be
wmumu
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d.ea:zuchvu pnh was reoonstrucmd nnd the aeaohh:
letion i by to the | peint at
which the projectile entertd, and especially by radio-
Jogical determinetion in two plases of the location of
the bullet aor piece of shell in the brain; and the method
adopted gave cxcellent rmgults.

Though by this means we can obtain eoincldencas,
whese value lies 1a thelr repetition, between definae
dignyrbances and the seats of given lesions, it is quite
certain that pegutive cases, in the abstnce of & micro-
scopic sxamination to determine the txact sest wnd
extent of the lesion, can have no significance, though
they are inveriahly regarded as important, and some-
times as mgre important than poutive obgervations,

2. Tncto-motsr Comires
Our knowledge of the region in which the orders

that govern the vol ¥ motar
waz already well advanced when |I was supplmemzd
by the contrit of war pathology. The existing

data were folly cosfirmed and oo new Ects emerped
to coutradict the eskabllshed localumtions, The ingitg-
mator centres ch i by the of mant
pyramdal celis {Betz cells), volitional elements 1a con-
neetion with the motor agents of the spinal cord, wre
armtiged in layers aleng the first central or ascanding
Frontal, in front of the Gssurt of Rolando, so that from
one side of the fissuro to the cther the receptive arse
and the motar ares are in exact corrtspondence.  Thus
a d.esh'nnu\m lesion, which bridges thc fissure, mvolves
hesta and fi 1 for the
nmpnn of the limbs on tha other side of the body
(far example, the hand and even half the hand}; allow-
ing for any dlatllrblllﬂ!i. less complete and more dlﬁm
due to i from the d
Lesion.
But we must also take inte account the fact thac
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cortical paralysis—more or Iess plete hemiplegi
invol only the suy lon of volition, while the
actual movements remwain possible.” Thus a pamilyssd
band, wisich cannet be closed voluntarily, closes when
the other hand is grasped, through a synergic move-
ment arising from the interaction of the medullary
moturoenlres Som‘ iplegia of Lhe fee p
, without p

mimic e:pmsuon + and though the c]os g of the eye!u‘l
of the paralysed side only may be Imposaible, the simul-
tanenous closing of both eyeldy, by means of 3 co.ordina-
tion centte at an infra-cortical stage, is perfectly possible.

! Pacalysis ' of cortical ogigin i3 aot teue paralysis in
the sense of & fundamental suppression of motor power,
such ag may be caused by destruction of the medullary
neurones or by section of the motar nerves; it is the
paralysis of a certan reactive motor power of the
assaciation arex ;' the influence of menml elabombion
ap motor behaviour in a given organic reguon cesscs
alter the destruction of the siation where the elshorated
orders are transmutted,

As the automatic centres, relay co-ordination centres
governing certain reaction graups, and the motor centres
proper are nene of them affected, reflexes and motor
associations can alwmys be correctly produced, and
even produced with mare intensity when they are free
from superior inhubstury regulanon.

Bot with the reservation that the volltional cenires
in the cortex are concerned with certain knnds of move-
ments and ars not true motor centres,t Ihc stations that

we have called ined or of tor are
1 B et mopenor brosn miy cuse Gectiohs] dismdet oo tbe motor
ciolitd  The = Yoo !lnnlhwl!'h "enetioo-punad dueackaces

" Wa ikall wee farther on kst the coroad centres ace coly 1ooto-motar for
certann Jands of mavematt

* At fine, phynlegmuce and pathobenuds, pich 30 Locing, sboaght 1 the
ewnes] mentven were dimecrly mobar, in (e same degree a the aeiemnr o,
&f the grey mutizr, whike Fiives md Frangoe Fanck 1o Fomee demaneteated
ther wolaiteytatore  The el of the corler 12 eplepy was st that Ume
upslet dumomon
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now weli localized, and the ination of = central
lemion m_ the Rolandic region cnlbles us to formsee
the digerit of tha p ¥ d which must

resylt from it

A Reveptroe Coordomation Comires
In considering functitnal m_umes of the recreptive
centres, we have unly sensory diaturb

ially deficiencies (hyp 1 and anzs
dmwi:JA Damage to these centes oftan results, how-
ever, in 2 lack of perception: obpecis and forma of
chjects are no longer recogmized, for example, when

they arn falt by the hand ; there js an ©astereognosls.”
The s&:reugnnstuc Scnsc requires the intervention of
and may do-
appear when Cerain Component scnsbuns are lacking ;
but it can disappear ind.ependcntly Indeed the per-
uptlve function seems, \n war lesiong, to be o

ble and posad than the recupti

Perception requires the play of assoc:abve connections
which seem to occur at the level of the most super-
fieral cellular layary of the cortex ; and these layers are
particularly sxposed in lesions of the skull and brain
and are often disturbed as & consequence of adjacent
destructive lesions. Lesions of the parietal Iobe, for
ple, are g i} i by disturbances
of t.m:rilu P and astereog M. y the
) is naturally moce

delicate than tl:al ol remphcm.

But in adduti of ptroep capacity,
there may be wu] mcapacity to tecognur abjects in-
tellectaally ; thesr form mey be recogruzed, but thelr
nature, pame and usc art not recalled.  There is
‘agnosia,’ which is all the more sriking In that 1t is
concerned especially with the riost familiar objects, and
thost most casy 1o recognize. -

Thest agnosias, which ate in
parietal lesions, 1mply the destruction of a receptive
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eg-ordination centre, one of those ceotres where the
habitual assciations arier which are called forth by a
gwen mngerles of senzations to which tlus cantre acts
and agent of

Ar.nnng ordinary things with a symbolic value Jor
2ome agreed purpose (a playing card, flag, fork, etc.)
there sre some, namcly words, which cocupy & pre-
emingnt plact in cur lives and yet have onoly this
aymbolic value. The understanding of words sccma
w imp]y the Eunctioning of special dination centres,

ding to the prive tTact.

Wo shall have to insist on the importance of such
co-ordination centres in the mechanism of language,

‘The co-ardination conires, uniike the receptive centreg
or the incite-motor ceatnts, art smigle ; they are located
in onc homiaphtre ooly and scrve ga correspondents
for the receptwe centres of both sides. '.l'hey are

i 4 in the left hemisphers, but

in the right hemisphers Among lafit-] hmded peaple.

Pure word-blind for is y T it
ia 1 by rlght ianop beuulse t]le
lesion that 6 the ion ctntre

for reading, located in the left hcmlaphere, alsa dxmngus
the optic tract of this hemwphers, passing under the
portex (o regch the ncc.ipiml poie.  But cages are cited
where visual agnesgia of written words, or alexia, is

. d by a left
‘The exd of localized ion eentres does
nol: sccm any longer open to discusgion ; the cxact
of their positi h . may sl

provide matter for controvarsy, 28 we ghall see later on.

4 Tresto-seoter Co-orifanariom Cewtres

Just wn there may be agnosia without anmsthasin—
such a8 word-blindness, that is to say an iocapacity to
read, without blindoess—so there may also be ao
'apraxia' without parwiysis, that is to say, an iocapacity
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10 sxnCuLe Actions, complex habitual movements, though
the powsr to execote wolumtarily all the noctssary
igolatesd movements remains ummpaired.  An indi-
vidual will no longer be able to perfarm such habital
actions ay blowing Lis nese or makiag the sign of
the cross.

Such a diserder would fmllow lesions and wounds in
the parictal lobe, and especially in the lower parwetal
convolution, on the Teft side among tight-handed pecple,
the eo-ordinztion centre of these habilual movements
being one-fided, as are the receptive cu-ordimation
centres,  This locsl is, | , SHH i
deubtful—though the existence of 2 localization s not*

I the 1solated injured centre is the co-ordination
centre of verbal execunon, of language, we have aphasia,
which 15 suppostd to be puncly motor, or aphemsa,
Pierre Marie's h Without autopwes, we could
not hope that war lesions would enable us to fix precisely
the seat of a centro——vamly conceived ag a sterchouse
of motor images—which wan located as a result of
Broca's work at the fogt on the third fronizl, and which
Pierre Mare coyld only place i a somewhat wide
quadrilateral arez, excluding Broca's centre but exiend-
{ng right up o it. On the whale, the agatomazl con-
troversy as such 15 of less smportance than 1o generally
supposed : whether the centre 1a found m the tnsula,

3 The wuistmption of the cosmorucaism iracs of the Lwe hemipheres,
thiagh Jewm of the eprpme callovom, 1ovndes deguUedLSERTIL NiRREH—EL
well nw zemarkable aotellectoal didockaness end andoces v 10 theck chat
e=nn puasital Ieyuns caoee dniotbmnees of pmuoe co-opfmatin, Tathee by
srmmelncnl section of the procipEl sssadsn pahs of e co-onlnen
ety U by el destrustin of Wi e whoeh Tureis ctnsdiratams
empinsslly scppeetiad bnd o4 1o place w the Foatel region. Tn pariicslac
we may cte gae il Siagra't cases, where Be dracnls & ehancins s,
ReCtmaarioc am alecews of the mnud whih comprueed the fioald mgon
nod duappered ofter hy gpermtion [153d]  In we werestmg ericid dewded
1o npranm Koocsram very properly poants s Lt “evpraci, ' which umpbe
& comphex curcutt, with multigle aiasions, may be dutarlash by Iowans affechog
wery dfeeest peany, Quate #pan from apraman 4ot 6o the dninal Prcrben-
Eons of certan legam—ta ke efferts of dizgchins [ L4 ban anstamache dll
APEANA,” Rk i i Sremratra, 1934, XL¥ILL pp 631-005)
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that part of the cortex which i3 folded back under the
Bssure of Sylvlus, continuing the area of the thind
frontal to the very edge of the fszure, or in another
point of e quadsilateral, matters very litle in a
geoeral way.

‘The coutroversy, however, gawe rise io the view that
there would be po further localization, since Broca’s
centre had beew proved a failure. Fetling mn high
where beliefs and convictions were involved such as
science should always mistrust in spite of their evident
respectabiity, and this led to an over-spesdy triumph
and (0 3ome misunderstanding.

The war was responmible for cases of aphemia result-
ing from lepiong in the Broca. Marie area | and it can
safely be affrmed that the co-ond) Ceni neces-

sary ta verbal execution is to be found in this area,

As for the general conception of the mechanism of
language and aphagia, it is outside this particylar con-
troveray. We shall consider it again later as a whole.

5. The Probiew of Tnseliedinal Centres

Relerence i3 often made o 'assoristion cesties,” but
this teftn covers in a general way such parts of the
brain as are not oeccupied by * projection ' centres, or by
receplive or sensori-moter centres—which 15 a negative
specification. In reality it is the brain as a whole which
ig the centre af fati and the i is the
very raison d'Etre of the nervous system us a whole,

But it has somctimes been held that there are ingel.
lectua) centres, which constiute the seat of well-definad
mentzl functions ; and an ¥ has bean
used in these schematic constructions. There have
bean attempts to localize the mtethgenee, the higher
psychic states, etc.; and the highest functions have
geoerally been assigned to the frontal lobe, becauss of
ita great development in man.

Baut after what we have said of the fuactioning of
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the cortbral system, the i ibility of ever locaiizi
actual entities, hke attention, memory,” and mtelh-
gence will be realized.  We de not localize in the parts
of 3 machine qualitles such as its speed, s cutput,
|Ls regu]xr ar sident wou'kmg,* etc. ln partcular, the
B! is a val which we pass on the
i of m chreal | But what we aze
Judging is the tam! functigming in s entirety, from a
cerfain poiot of view ; and the point of view, though the
same ferm Jwieligysoe i used, often varies from one
Jud.gmmt to another.

pp all the inng, d and ctivat-
ing ceutres and you suppress wbe funcioning of the
machine ; Suppress a few of thege centres and you gotn
shsturkance which though not ummportant {anEsthesia,
functional paralysis, asymbolia, and apraxia) does not
completely prevent the gystem [rom working.

Theoretically, 30 long as a recepuve centre remains,
a cectain F 18 shil T doubtless very
much reduced if there i3 not at least one symbolic
co-ordination centre left®  DBut 1t 18 obvious that as
between different individuals the same defect can have

1 The cxotre of memary as alten cmctreed my u viordeome o] e Tt
thene are oo 1diages Bpnit fro pEntaling , sNd just ws e alos of Ldnsmal
chemiiry s pow 2 gysem al electzons, wo it mge, L sasc entity of
teadibonal prycbalogy, swakt sl be zewlrnal wnto & dynass dpss, @
[Poesis of KEAKHF EVNItIOn

% Luygmer des Bances Justly otoerres (hal the " oohires baee Jung Y

1o owro whatresems,’” and thae Leulues are sbll bung localsd,
"' compler Fanstiens whaie cluments slooe can be Jucdiad i the e venw
of thn werd * [fairatesion 3 I P datpie. £'fatimd o FEmpom,
19T B T]

" A man bhnied by mpléte Yilsterak enrbieal dustroction of foe acapinl
e o Longer Dia vausl amapes of any T, and chonel s s
ta hempalf the mesgre of mnom Thut 13 true 1 opize of the cantrary wweriams
of Morabow, ud we toall ruiom bty miier sgan 100y there o s
0 3t of Tydal thoupht .tk voppcasson ol sl b rosepive wrete—nedodenp
tha Innceath atsc—waulld by 1ocwmpaelde wilh thiught noany oow Pol W
quie chewc thul prapacral pppresmon of Al weeulalay wookd noa bave Lhe
mume peanlf, aamy vl of n ool anly e 4 cerlam expenence of Wife,
!Mu wdd remm, 18 Bt poabtiie of et sreeslion of et

p of imager  An stze capemty wowhl ntunn
rhmugh mnoyaLr peEndEdce
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vety different consequences; an omtor who thinks
aloud, u painter whese visual imagisation represents
his babitual form of mentsl activity, 2 musician who
hears harmonies repeated or created within him, will
not be equaily affected by 3 lesion which atacks sither
the Lnguistic co-ordinaton centres or the visuzal centres
or the auditory centres or the assaciatlon bundles ia the
nelghbaurhood of these centres,

In particular-—if we use the word intelligence az a
Eynonym for menul activity, a5 is often done—we must

the pri forms of sangory
intelligence, with their ill-developed symbolism beyond
which bach hildres eanoot ad y as Binet well
observed, and nhe Eoema of verbal lnhlllgﬂnr.e created
by social ed A and 1 forms.
Complets sensory lphun will notably diminisk mentsl
activity o one of these forms of {ntelligence, and will
have no very marked efiect on sensory intelligence.

We are thus skle to sppreciate why lemons have
been described sometimes as having the most serious
consequentes, sometimes as having no appreciable
effect; and this has led certan people to think, or
rather to justify their beiief, that the brain plays caly
an accidental and secondery Tdle in mental activity,
and that every cerebral area is equivalent o every
othar.

This view claims to find justification it certain cele-
brated accounts, often gruesly exagperated, of cases
where the brain is said to have besn almost completely
removed with no cliect on mental activiey.' It hed
already been put forward before the war, in & note
by Robi to the Académie des ;" And more

1 We bave bere & 1w mane of an old Tha com-
crptions o carwbat bocaloabion, T wat ongutlly seiticd direcily 10 the wosk
-of Guoder, whe tited canes of reitduts e Lo of wabwnance, revenled by moingey,
where otbirag drng the lufe of 1be mdiroluat thet exochutly defoont would
are ogpested arh cenoyy benaes,

R Rotumon, ' Lam lomimbmd phytolgaues de Uenciphale e
omtradte w1 districtens dwodudr de ot oguee € 8 dr e S,
1933, Val CLVIL b 1463 The onsc m Last of & man of 83, wouzikd Jp
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especially during the war it wes voiced in a series of
papers by Gudpin on cerebrul surgery: Lthe exemion of
cerebral lasions 18 said to lmre led 1o the semoval of a
third of the Teft hemispl ipial area}of 4 e
soldier who alterwards showed no signe either of
diminished intellyzence or of sensor.motor disturhance,
But what can be deduced from en obeervation in which
there was no accumte examipation Lo prove what hed
been removed? On this occasion there was an abscess,
and in such casex pus is often mustaken for cerchral
tmaiter—but the evacuated loucocytes do not act as
neurones,

! had the opportunity of examining the brain of a war
cage which 1 nad studied, where ther was an operation
for a deep abscess in the frontal region.  The surgeon,
after cleaning out the abscess, had found a cavety the
size of & fist. Not only were there paychical disturbancss
which might have pasged unnotived in rapid exammna-
tlun, but the loss of cerebral substance was m roabty

Jgib Aftar cl out the pus which had
formed the ecavity, not su much by destruction as by
pushing matter aside, the tissues had taken their place
agait and ther: was very luatle iojury apant from =
small nuclear scar, Fur the surgeon had honestly
supposed that 2 great part of the hemisphers had been
destroyed.

This shows what reservations are necesaary in dealing
with thess tional obs Iy wheo
they are bring treated senatmnully, without either =

L ¥ mental or a teally careful
e bead, e U Watopry teveated] hat.all Lt Jobes meve +4 ey comider-
ahly el Acsort
wax slightly affested and b mewry mrmewbad vapuired  Tha patent it
ot wuffer 10 kay WY, e wid costeat and happy Ui sprech s & likde
duntched bt thes maght bave been dwr fo ek of teeth " 7). The madequacy
of thi apatomiad exbemoktion u eqmlled goly by tho Euiity of the meatal
eammmahan

1 & A du S rgrg, Vol CLX poagg, Yol CLXL ¢ mn
wod La Cudiche, May 15, 1018, B 74 TA Cuipm, "D e de clurige
chrikaale ™).
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bral i I and w'i‘hﬂl'll cven the
Ibility of & cerabeal ination.t

Whar i3 quite certsin ig ther though a small and
strictly limited lesion, located mm certain srems, may
involve well-defined and often very serious disturbances
—ior the receptive and incito-motor brafn centres have
aever been excised without causing some damage—
lesions much more widely exteoded and larger dastruc-
tions may only produce effects difficult to determme.

Mental functionirg, which ists in
bringing into play various agents of the receptive
atations [evocation of images) or incitor and especally
go-ordinating stations, may continut cven when certain
association paths are interrupted and destroyed, In
fact the enorcwous multiphcty of these tracts 2ilows of
substitution.

If the milway from Paris to Rheims through Scissons
iscut, the traffic will go through Epemay ; if Bparnay 1s
also disconnected, the indirect track through Chaumont
and Chaloas is still avarlable. Were we o judge only
by toe finai outcome, we might conclude that the lines
did not serve for trensportation at 2ll since a jurction
hed been cut without any cesuits,

The fact is that 10 both hemispheres there are count-
less connectons—and they ate rarely all destroyed au
the same time—which ensures the indispensable com-
municatinns, If the central stations, the distributive
!Ninns which represent the co-ordination centres, are

' i or dizabled by the lete destruckion

cf the hines in their immediate netghbuuhmd * the
' Thesa ¢aide have ban broughn dopeaher by Trosdy, who i very moch
Aermwd wk L Ui vali, and dhie callecive efeey eomlies coe 1o realme
haw Rk oon be deduced foup such gvience [ Corvesn el Peuae,”

dsfiereniate tbem—amy e the mme effect nt destractuons of e enttee and
of v pexrarn 1 alk the Umets whach e to & Mation and sy fmom ot
wra dhwtityed, chas il clearly ba equuvalent 1a e depmcbon of the sion
il #nccpa i meapacd of U posbdity of regenemizon wd Flitohon from
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functioning may be slightly hirdered, but it will not be
prevented.

The hindrance will not even be noticeabls unleas it
concerns lines which usually bear a heavy trafhc, It
certainly will not be affeceed If the tracts are hitle usad.?
But if, for example, the tracts destroyed are those which
put the visual rceptive centres in communication with
the rest of the bral i ion of &
visual order becomes mnre difficult, this will intetfere
with certait forms of thought deu:andmg \r:sual Imlgery.
and the difficalty mll ba
rely aspe':r-llly on this form of tlmught. War pnlhnlns')f
hag confi the exi: of cercheal areas serving
more particularly for agsocations of a certain order, for
different forms of thaught.

6. The Speaploniion of the Asiocation Paths
and Fywgmee Locaiteeizon

The: * dumb ' areas of the bram, those whose excitation
or destruction iz not 1mmedintely apparent s a sengary
or mator disturbance, the areas which do not aflow of
'projechion centres’ and which Flechsiy regarded as
‘ assotiation centres,” have naturally led to a varnety
of localizations on their ferre sgeote. The Fontal
and paretal lobes i [ , et
occipltal arca, were regatded as the geat of :mpnﬂ-nnt
peychical functions.

[ntelligence was piaced sometimes o the aaterior
portion of the frontal lobes, whose development is
congiderable in tan, and sometimes 1 the preat
paristal area.  Memory was variousty located, in conge-
quence of continued amaestas observed during Frontal

1 A bommn b repeesenin fgeseoable pesalalities of seoemtre cone
paciiona, bt the mayondy of mankand 2 rery ow of bt Bupch m bo
Zopoms 1ur fur faalatumts cbrébetor, pubinhed of Naplm m o cgon, admoied
Ihe routesr of grest umoceiped arees Thu 16 pebaps e for mumy
apvcimins of hemaody  For leamed polvgloin, howenw, tha doobtion
ey w0t bald , slgphn Lemons bave moré chanse dn then cage of prsdooog
dmtortmnoti of Apparent A
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lesions by Mlhllle and Pltree Sor mmple), or wc{pm]
[Dide’s ocei and

ug wall 25 anention, seemad 1o bu aétuated in the frontal
convolutions.

In his essay on the interpremtion of the results of
autopsles or of surgical cures of mental disorders,
Hullander regurded the parietal lebe sy a centre of
emotions affected n melancholia, and of sensory fusion ;
and the frontal lobe—affecied in mania—as o combmna-
tion of the centres of association, irmagination, pencep-
tion, meory, and all the higher iatellectual processes,
as well a3 the centre of voluntary control and moral,
asthetic and religious fecling.?

Moreover, gerlous lesions of the frontal reglon may
pass unperceived, which naturally leads many wnters
o deny the anterior lebe of the brain any part in intel-
lectual pperations.

It is certainly absuld to look ﬁor a cerebral seat of

lity, which ohj ion of the
Ilw of the unity of nervous fnnc.unmng, a.nd. subjecbvely
eppears g8 a complex faeling, the result of & certain
modo of mental funchioning and formed under the
influener of social education.! And haw can we localize

1 blatalleand Prues, * 5i oo can d'anéus do fastion potk-spplecngee
A parnid pandast vngt-loe k' Reper o Mildeciay, oz XOXOT,
P aspeajy  The peedroatel bobe wng undaied m thos mmse by & Lenon whioh,
affected the loag amocwrtve bondbes

¥ of M Duirsod Ch Peret "' Syndoond ooognial, " Sall o fa Sor o,
o Rt mpsegniy, 1973, V1, pp igeage

* Eollander, Tha Hawic! Spmpiews o Sraim Drorare, Londen, 1920 1t
m of wiermt bt afies ke aoatoms-chmal eamosten of 300 b,
Anglade, fike 1lclander, nclines 18 connect melanchal with & poetal
dmmrbance arsl wmnm with 4 frasisd Yemom [ Angladr, " Law termwours
wndellerturls du corvean,” £ Emedsbale, 1931, X¥1, pp 433439 Lowh,
who sunbaied to te wtserior brin of U dog the mhubiney funeten. [ancy
ammmls depnred of the Eoola! regaon duplyed agriation and vrolet o,
wd o the pmbenor bmn s whale the mver snolte ftnchos, bad
witwwdy coooeched thass date with manic agibelion, 18 which CLEIRTT -
pesibtwre of sguvuy u eompmted wnih the exggenton of whibnoe w
melamdhalm.

¢ &f Bioolal, ' La patwonilad,” Jowsal A Preckigeu, XVIT 3. 4,
5 pu g1 el 3
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irteHigence, which is only the successful adaptation of
all mental functiening, whether original and Ve or
merely ass ? Such adapuation will give rise to
an appreclation, a judgment of valuc, which may indesd
crexte an idea, o concept, but ran eogender the entity,
Intell:gence, only in the same senst that our asthetic
admiration of the setfing sun may be said to engender
Iniringic Beauty.' Are we to geek for a centre of avten-
tion when this functon, though it appears under this
name in the study of peychological mechanisma, is one
of the mogt general in the wholn nervous xym, in thn
Torm of rei and i

a5 to ensure funceional unity, the umty olorgmic indi-
viduality? Finally, can memaory be represented solely
in ooe arca of the brain, seeing thar the moemonic
funetion makes its app with liming substance
itseif, while the facilitation of & nervous tract, to which
ell forms of memory can be reduced, represents a baaic
law which is certainly naot confined o th bmn. though
it is only in with that
we find this general property of the nervous system io
the particular form usually kmwn as mmqr?

The peychological ideas i 1 from

4 and elaborated by a gene . more i : d
io moral ed than 1o ge, notians
of faculti ived ag ind dent entities o collec-

tions of psychical states which had only to be assigned
their place in companments of the soul or in those of
the brain, do not readily lend themselves to thal corre-
lation of nerveus and mental l'uncmnmg which Gali
made a p attempt to

But the dynamic ldeas to which the experimental
study of the miod In.s ted arm closely nllmd to the
dynamic idens impoesed en the by
the experimental study of ncrvous functions.!  Anatomy

1gf H Punn, " La Mimour,” B Flrimapbipes 1018, 430d year,

ayeaBr, wed THus i Poeiving
T “nua-mmpnmm.mmemam..m

dmm-lnﬂ"u, Bechtersw's * prpcho-redacss, ' bads 10 ¢ troly physclngen!
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can ne longer confine itself to the actificial morpholagi-
cal peculiarities of the lobes of the brain, nor to collee-
tlons of corpses embalmed by a gum flxarive and
sxamined under the microseope! The superficlal
duwvision inte compartments which wa owt to anatomists
ignoraat of the lTaws of ﬁmcuomng of a living nervous
system, and to paychol pied only in coliect:
mental facts wuhaut e've.n suspecting tlnt there could be
laws g g the of P!

hag ledl and still Tends to these contndlum'y and atynd
locabizmtions,

Bur the reacticn againgt puenle theories must not
lead to an equally false conception which would only
allow the brainan wnimpertant part 10 mental activity, as
a reservoir of energy or en undiffarentiated sub-stratum
that could fulfil all its functions by intensified affort in
spite of quantitative reductions, just s a smali piecs of
lung can effect exygenation or a single kidney can tale
the place of the other lndney if 1t disappeams or is weak.?

achemutanting of ciebial localmation (o W Bechianes, " La lacalming
+brs papcbo-refizaes dams I'Screr ciribambe,” Soremtia, 116, [ 444m357]

L ¥ou Manakow, for sample, mzodweed the wes of socoeuare boabo-
t1en * & estabral procem amples the nagnog 0o play of & groap of Teumo,
talres plnce am sjme and may igpvolve pnesitr o "sive uroated 42 8 delaeee

The oopat et of denmiay phyacloey 1mply, of csmras, thal woy
jrocrm whatewer most ke pleoe in time The mere admenon that the
oot Ty es e cApabla ol Bubcioniog wemld ettt that an thin Fanetzon-
g bme oK et

But ¥om Menakow bas abso develnped o coneept of ©chroogense Il
Lo, waed s ntroduced ma faoros o tba protwll Eloopl both delaencly
witunted ond of s duferenc oy frosh Che Pesat of viw of encogenctic or phylo-
groene evlubon [ Van Mensken, D Fabalmtn i Sneskern, 214]

¥ Senpherd Trory Frta rmchat this sort of coochinen A & metalt of
tapnmenin 00 spimals he clume that o e Fonctiome of prepenon

afier & temporry duluckancy aoed that ibe ocmses of learamg

rmmtoed pownble wiih & mere emmmt of the corfer, Do Tt whem

wggaled Bt cenmn of bin acphestidtls ob Kot marmaly, 10ch o e

tab, have no wery pessral Tearing, whils ot reuha of hus werk ga moakeps,

1 chatinct coetrchetaon wath those of & namber of other expenoimier,

e rury dowbifad | the sblstima wers Gode aod ouly maghly cbeziood, and

secm o have been meomplecs 10 £y emin, ac Voo Monskow abwerves

(q&nn_"&uwmmuca&mw. oyl
Swiierrn, 1917, K1V, ppy 137-tae].
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We shall consider at 2 later stage whether ther is
not some truth i such views., But we maust not forget
that it the processes due o the mhew:uon of the cere-
bral » there arc paiots of
Jjunction, ’synapses which canngt ‘be broken with
impunity,

The connection of the receptive tracts with the associ-
ative area invelves SYnapaes grwped in tre connect-
ing centres, D and ive centres, just
us the ive ares 1§ i in the incite-moto:
ceatics with the tracts of motor reaction.  And in arcas
whert the synapses are complex and varfed, apact from
the co-ordinating junctions, there 13 o doubt thet the
interruption of a parbcular trect, or the destruction of
a given relay neurone involved i & process dot not
render impossibie the definite process which nommally
involves s teact or this peurone.  But the fact that
an equivalent process oocurs will generally prevent the
digegvery of a lacuna, which 15 1n any case small, and
which, even if thers were no substitution, would clearly
be very difficult to detect.

On the other hand, when the destruction affects 2 great
number of these assocative cincuis, whose operation
constitutes mental astvicy, we find many surprising
modificatlonz ;3 but only a careful soentific examuna-
fion before and after ean determine the nature of the
madification, and this cmmodation has hitherto almost

always been lacking
But, rough thnugh lhey ma)f e, climical observations
on the d with localized lesiong of

the brain are not without value in pronding ind:catons

1 There are [enons whach, wubat towdnng e relaps of colls, mlerrogt,
t amt poimt at Ioud, ol 1he suncrisan patha that Lik op tb diffaront mresd
of the csttes, at the bevel nf the most evperficial cortical Layer, toe lye
wof the tangenbol bt Such lemank @ srwes menld diuerdens, 1h
enbre sholien of e meenta] futclivBl, K% 30 B8 IEteERINE cane reperied
Tty Marchand and Abély whirs o rapedly-devalopng edlervain soealved &
pantllel sotelicctoal faue, w)uﬂ‘h q«mllr herame pamplete [ Dmensq
rapeds par selbiote pérdtmle* fos midum-prpehelugaens, Joir, 1928,
v tEsInsh
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as to the nature of the principal associative rircuils
mpraganted in special area

Thus In deu‘bie lesms of the occipital loba, mot

pi antres, visuel
thought is generally aﬁ'emd 1 the capacily for orientetion
and seliditection, which in most individunls drmand
visual schemata, i: tost or very much diminished.

In the lafi hemporal panetal region verbal thoughti.s
affected, and major lesiona which disrupt the whele
unity of the assocmlve circults may Involve aphasian
with i of 1 1 power ; for
this, in modern sncial hifs, implies the usc of languege,
the essential ingtrument of * symbelic thought.

Varpus writers gre in close ngrumem in record-
ing that d | of ck iz the
frontal regrlon ;7 there is geacmlly aboulia and apathy,
but alse impulsiveness and irrimbility, the power of
inlubition being diminished, which 1 in agreement
with Fano's experiments on monkeys;* e taste for
childish play and a ‘roguish’ character sometimes
aj

In experiments in extirpation of the frontal lobes of
the mhey, Bmm:hl chsarved incoherence of conduct,
loss of i and e i d to the
hlg‘ner {g de, jealonsly, sociability, etc. )

L &f n puteatar fov war Iemu,(:a Uhasslin, Loe M-umnﬁm,
1515 [E T 197H], mnd W
Kogftedngr sor Krmepr, Vel ll. etz nlln - pnd pemern] morney b,r Kont
Coldstem [ Dae pra Kmk, 13,
KU, Noa =Eand zg),

1 Fung, ¥ Contribmto ails Tncalimaome mrecorhrale da) pobem sbibino, ™
Aih iafla B A dm Limen, TR P 353 £F Al Fano, *“Ininbnhoa ot
voloibe, " K pin der Sumuar, Oet gots, 1y, P G4g

¥ Bunhs, fa Misewese dn orosy (French tmlanon, Fams, 19213
Eghuh tmasken, T um:- o/ the Brew, Edibargh, 1522).

* Lo of mriwiive
on u day deprved m‘mepn-ban:-u,-mmdunumppdu
mpex wriboat wnduity thr prgst ué dike 3 osrmal doal, Bt @ e oue
wn ¥ sl megurd the pheopmenon aa doe to am mofioset sakibrioo of
empuksen whsle s seen vary ety @ nuoiber CtwTesbon by he same aathes .
ndog whass pre-frontal Jobes hud been remored wept wod rnoed & lump of
ntgur baband w Ughted matchemwhah o normal dog woald srosd (Techrarew,
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Thia does not imply that the will, the mors] sense or
the higher emotions sz located there ;1 we must firgt be
sure of thelr existence. But it may indicats that the
wifective life, the play of tendencles, invalves the inter-
vention of frontal aynapscs. We shall endeavour Later
to gutling a possible view of the rble of the aBective lfe
in mental bebaviour, and of the participation of the
various Iavals of the nervous system in this life.

In any case, thovgh fruntal injurics mey be shown
by affective modificetions without trua  intellectual

Fua § Duagram af the main bundles of aoocialien neurmes
ecording to Meyment

deteripration, contrary to the assertions of numerous
schematizers auch as Grasset, whe hold that the higher
psychic processes are gituated n tha frontal lobe whach
conditions the higher forms of logical thought, it mey
" Stodmm dar Fnkboars Ser PriEentsl mnd anderer Geluie dyr Hoonode
wermattelst dor amvAe-ctornchen Hedtee,  Ardvag tecs da N
fagr, 1523, K11, pp 61-7¢]
* Wiltwm Erewamg, after a0 moalyos of U040 cams of aaaal
followsd By & merenn delenomios of moml covdect wilthoes 1telcesug)
‘wonkemay, perd the *moel pestre " without hentaon m the nght fevuial
bote, tha Lrwan of the Bret, Enzal goavolsan mralvemg rendsblicy, mobaace,
and tbe Jom of e 1okubatory power, gnd that of the setand and thrd Eranaal
mmvainbons, the Tow of the “moml vuss,' =nd the ceeplots dumppranmee
wf the fotlings efubume, fear, af the oommand of duty, o o mogle delmey
{Madwa Recerd, Just 1hd and zyih, 1gas).
b ]
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be moted that cectain in;uries which douhtless desttoy
may as definite dis-
unrhnnm of mvity. ny praxic digorders. Such i the
syodmme of disorientation 1n space, of which Pierre
Marie and Behague! have given interasting examples.
The assotiation paths which predomisate in the
various cerebral arcas scem to depend strictly on the
naarest receptive or Incito-motor centres, and the corre-
sponding co-ordinaticn areas—which is casily compre-
hensible. The various forms of thought, the processes
of association, may be carried on with a domipanmt
seagory nucleus r_hal d)ﬁ':rs ﬂur uuh individual, and
in a given i
These metheds of thought 1mply d\ﬂ'emnl functional
cirouity with rarymg pasitions. ﬁur the principal synapses.
The occipital mces are dly with wizual
thought, the temporal tracts with ludltm'y theught,
winle the frontal tracts seem to involve the play of
uffective and motor forms of thought. And panectal
tracts, 12 the case of a blind and deaf person like Helan
Keller can ly assume pred in the form
of tactile thought.*

S qf Burre n.m and Béhegor, * Symirame de dfsorestaien dam
e 5z plues profmd st du lobe frontal,” Brr Messebpup,
|9=g. xx\rl. PP 3--4 The gymdiemne would amer frm an (Sbmroplan

the munmabian bandles, whach Lok the sotentw Frookal sces wul gthet
czubnluu- Accerdmg 1o L datk provided il would mem to be & goese
run of @ duueder of condaer, 3 prawe duarder ' [ b smpoaaible for ma
to thetmguab m the derk,” md oo of the woonded pabents, ** whedsr 1
um Lmrnmg ta the nght ar te beft * Bat be lonw Lhi drecion o Gl wsd
coubd ibdueate L Gpatal TapaMElaan (uk et thromeh ny schiomis)
poaokle, pootrary (o whet we lnd m caws of dmoneatatos thrmgh oepabal
Jommi ; bal MW Mumly beeomes moposdble IR fact, Wt by here a
dunwrbusca of hioestbets thooght whie epabal Tusal wnught remume
pesfectly enmrert. A fredh and very chanastensiic accoemt of 1 sy
‘i b v s Pently BF Bt Masu, Boutixr and Yao Bogert (' Un
oo e bwewr prifrontals droe” R Nesswlopuws, 1934, XXX (1L
[ R T

® Mo dowht 1the Ferou of thooght of Tanme ssestl—howmrer redamestary
ibwy Ay appesr, opecully pwmg to ther Wok of wesd edwoanen by
Tnoguago—mill tard very hiferent weowary basty i e s of the dog,
Dncught muk chierly by moaly dsctory.
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It in round the coordination centres of varbal
aymbolism which are located in @ single homisphere,
that the tracts of wbstract thought which operats through
language and the cetcept—the symbol of a symbol—
raturally rediate. These tracts extend particularly fram
the posterior part of the parietal and temporal lobes b
the level of the angular gyrus as Gras the foot of the
frontel convolutions, from the area of receptive co-ardine-
tion to bt of executive co-ardination,

7. Gemere! Destmrdameer of Creelbral Fyneison—
Neromas | Tengron”

In cerchral lesions thers are fynctional disturbances
which may appear whatever the seat of the lesion, but
which, 1n virtue of a post Aec ergo proprer koc hava been
Tegarded a5 symptomaric of injury to all the cerebral
areas in SuCORRNICN.

Thus it ig with the weakemng of the memory, or, more
accumately, diminution of the power of Bxing memor(es
on the one hand and of ¢voking old memorirs on the
other ; and similarly with the lowsring of the capecity
of attentlot and mental effort, from the double stand-
point of Int.!nslty and duration {raped ﬁmgruc}

af

ahsnenue of mnemonic regtstration, have been mtcd in
vased of occipital, panietal and frontal lemions.  Sluggush-
oess, duﬂcult)' of recall —which u only & form of
of difficulty In and in

eile 1 op g found in
cercbral injudes  Ard Guigabality afatention, inabality
to make 3o intenst and sustalned sfort, goes along
with e

Grasert proposed the term * atopical® symptoms for
disorders observed in patients suffedng from certhml
lr.sncm.s, mdependenﬂy of the zeat of the lesion, =3
Pr YL of * He meant by

1 g Afemipether Miduel, 1916, KXXIX, 1,
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this, however, the sSgns of a oerebral lesion, But
though these wounds ure usually followed by general
symptoms, umong which are the peychical disarders just
mentined and called by Pierre Marde ' subjective’
Symptems, this is not necessanily the case. They may
appesr without any cerzbral injury, as a result of cranial
traymata, which are even more intenze when the shock
is not eomplicated by craniotomy , ot as aresult of general
traumats such 33 shock due o vinlent disturhances of
produced by | ahulls.‘

Suﬁh P are oot an Grasset's ax-
pression suggests, with a hmited destruction of the brain
wherever this mey cocur, but with a disturbaoce of
cellular activity a5 & whole by disturbanee of neurtnic
metabolism.”

These effects are analogous to those that may be
produced by a genenalizad toxic action, an insufficiency
of oxygen dus tn asphyxibod or compression (in the
course of b for le), or as & result of

d circul disord 1n organic lesions of
the brain, these general functional disorders natumlly
tend to vary not with the seat but with the nature and
reverberation of the legion.

Here wa must introduce an idea that is quantitative
rather that gqualiatiee  Cersbral actwmty, in the course
of intellectual process, implies an expendirure of nervaus
snergy through wusumpu:m of the regerves :toced up
in the cells and replemisk the
or the mobilization af reserves situsted in other organg,

If the reservube impoverished and poorly raplenished,
if the ical process of ption of reservas be

1 Ingopders of memovy and f sitentiots e cléienia of the ' conrnuam
" winch A Mai and b susbdr ware ameng tha Al o etmpah

10 the fint woaths of tbe war (. * Le mymdrome eommotiones] dens Lt
omamatum 44 guatre,” Bulivim o T Acacdimu dr Midecomr, Joms 1at, 1xh
wnd 2am, £prs)

1 A Bauet apd FL Paérn, “mhmmﬂduvmm“
eommeotioonsls w1 des geplfom atopgoes dens b tranmsduss STl
wirthre, " Memtueier Mildial, 190, TXXIX, &
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interfered with, n:ml:u] wuvxtywull bemmu difficult and
gular—will ba and

The mogt Jiflcult processes, these demanding a high
degree of aprention, an augm:m:d Fnervous tenslon”
with and intense rei and inhibi-
tions, will be most afected. The most automatic
circuits, thosn which are the most isolated and the most
easily brought into play, along well-sorn paths whers
tha of thn synapses is t, will conti
—and the more readily in that they ere “inhubited with
greater difficulty.

Functicnal disturbances will cecur In a constant grder
because it will be the order of the increasang difficulty
of the process involved.

‘Whatever area of the brain remaing at work when
others are destroyed, the zame charactenstic disturb-
ances of function will appeer. Promsses of high
tonsign will be the first to be abolished,' the most
automatic being the most tenadious.,

Now the amount af potential epergy accumulated m
the cerebral cells ag 2 whole will have itg influence,

£0 that lucalized d d: h. the tatal
reserve, may thmby, quitc apart from a whols reper-
CUSSION 0N cause a d af oervaus
tengign when rhe bral k is 5 it
the full.

That thiz 15 1ot impossible is no duubt due not to the
influenca of potental teserves, but o the face that
cumplex operatgng bring into play various elementg in

LIt may bappen (et the funmwonsl disiortmoce doss ool extend Io the
enitre eerebeal ayplesh, bat rrmunse Lmided 12 oar ami whath e Commprbetd,
mmBoently impaed, $hd a0 mon diosel conanel with » loxie agesl, &,
thar sren whach e mot destrayed, there will be & selecimee functzooal dumissbon
with o Lol peedemotancs i ralabun b dke 4t of dun parial mymey and

» haerchuc predomunsnee 1o sghtioa to the Lotenoity of the iy

Ty dn o oerrom Fienmos' B closely velated 19 bt af pychological

“lenuon,’ nmed by Fierre Janet @ beoacute ssalyns of e patholopesk
prooenes of the mood  Taner, homever, gpes 'tenman' @ specal weme
Aifuandiiiog it fom ¢ quasttp” of eneegy, 30 Umt ihe twd SAOOHU CEIDOT
bt enated farthwrlh,
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sll party of the brain, and that the jacunm, though they
do not hinder the process itself, which ia polymmphuus
amd is doobtl never rep in an ab
identical fsshicn, tan yet diminish the total quantity
of nervous energy expended in the course of ity ac-
complishment. Th:s energy is tranzlated ioto actions
of reinft hibition at a di and appears
in the directi or' ught and the regulation of conduct
But if there is such ao influgnee, it is probably not
wery considerzble. And the growth of the volume of
the brain with the intellectual lavel in the evolution of
the vertebrates cannot be regarded as sumply nomlahve
of

to the i izl onergy d where
the neurones are den.se.st
ltigthe i i of poasibl

circurts which bnngs about the b\ologwal enrichment
af thought,* and makes pogsible the sacial gain secured
by language and the play of collective symbolic thonght.

1 Whee thee u equihty of perhiod ogumeten, amels of died
Hpens bark a0 etphaloo which woomees wih the mrfien of the bedy
faenary snd motnr mefice), and epeeally with the spmber of seommy
impolaes  The mee of the refme plipa o coondeeable part a0 the devebopment
of v bram, anwmg burdn aod fishes, for :nmp'l: The luw of praporiioe
asabdihed by Dwhou, iks Duich und Temlied wed
Ty Lapseque, ollows o in cevuage the mmrgnal mae whees the purt of the
mcephalon sapmaniing the bodily sorfacs, e mopeciam, splee o
mor, maghite nl anc with the vorfass of th body in the sume way for all
sl apemes Bl o realily there 36 0 fxed reudur, whnch dom net vy
wuh the bodhly surface to whech the b would L redwenl of the doau of
proecem drmaushed with the Lody, aed whots s ereser 1 fh vanos
gtuitya of mpteses wrth thew mendal Jevel, reaching 1t manmem o {he o
of man, und foflowed i & dulsnce by 1be slephantt st (he aihroposd spm
Thas independent zendue [Lapunue’s coeficmal ¢ A e suciatne part of
the bewin, proparionally Igny g very gmall spenes ble the hemmoygr baeds
{arhere the weght of (be b u far greatee than that of man m compansan
wilh the weight of tha body), and proporsmally meglipbin in boge spsnm
Lks L whabh (where the wbiclolé wiaght af the Lewn umpled By che
wpecMntunn of epormoos weriiees 1 morh greater than that of mask
A diear satbine of thae vary iaveremmg dale may be found in Lupear des
Baccalt” futodbection d & Fepeduitigis, To3r, PR 11625, ¥ Linielhpenee e
le eerreny” uad Ly 1m n criteml wervey by Lapacque hummil, where
mmch bght o Lheown oo the daturbang sofluences snd whese the low 1
nalyedd wnd pmierpreted (M Ls poods dm cermam et Visteligence,” Fasena?
e Prychainga, 1y, XTX, pp. 5-631




Part I1

THE. RECEPTIVE AND INCIT(O-MOTOR
FUNCTIONS
(The e -y modes of sensori-mator thoogh

Cuarren [
MOTOR INCITATION

By local stimulation et certmn points an the cercbral
cortax, If the nectsaary precautiona ate taken to avoid
diffumen,! we obtain in the higher mammals, such as
dops, cats and ol
groups of muscles. Wc thus get the clearost idea ol
localization, for we ¢ati cantrol the cayase and at the
same time wieness the visble abjective effect. There
arte m:m:lr wn:rcs" whoae topography might be
d 1 with P y for avery specics.
! ¥y mek lacrnual stgmistion hes Beun cloely used, & sofimaryp
Nrang and prolacged mumtine wil b tulluwed by mutor st i vy
weried segingy Lven 15 the cae of an nulielucd daimn]  Tho oy Tenll
drom & diffauan of the shmulus, oe 9l may brng lu plas an sEeRam
etedn sk & ovotor Teactin bermensliog Thom wne, fben, cortun farowred
2espanmy | thiy fagt m maowtunet vy maskeod, u o the o of movescney
af the epes prdneed by w defipale nopuial mamulet m the chimpinsse,
wecarden ta Shcrringlan’s expecimenls [f ] 1) beow, YOm the Mot
Bumctipns af e Cerelral Coner of the Cat, Mvisdesbgy, 117, 1 pp

3 Wonn Tomygrer pewd to reovl] that am meitaisnn. racyeds frem (e cmte
whach Wil sclatas ha dunestly #fessians EeaNen O Um motor oo S0
tor ymoal aond  Whes we wmole the omeioal eeneees wich inducuen
stmack, Lhe comeodn af netios of the mmscle huvn 4 Eequensy indrpendent af
that of the shodss, whale the Fogueacy moouny the mme—op to sbout o
hactited e proomd —when 1he imiaioe bk o8 tha wpmal oend {of P 5o
manm, M Uehmt dac Iomcovaling dot Maskels bt Grashenonoag,” Aok,

e Phyasiogs, 1910, PP 3. B RTFRAO-
B
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It would seem that in this ficld physiclogical axperi-
mentx affard the best opportunity of extending to man
the general conclusions ohtaioed from the species most
akin to bim, the more 30 in that we have b=en able to
apply the same method to man himself during surgical
operationa.l

This mrethod has allowed ux to separate off in (he
Rolandic region, which i3 regrrded as seﬂsmwmamr,
an area limited to the di Erontal
with an exclusively motor characm, paraliel to tha
ascanding parietl behind the Sssure of Rolando, whch
is exclugively senzory ; the Functdonal differsoce come-
sponding o an entirely d:ﬁeﬂmt siructure.”

G the pre-Rolandic we find an £
tnenl, analogous in the monkey and in man, by which
difftrent parts of the body, on opposite sides, =re
represented in Jayers on cach hematphere 1n reverse
order: abave, across the convex surface of the hemi-
sphere, are the motor centres of the lower limb ; below,
the trunk (at any mmic in the case of the chimpanzee)
occupying very hitle space 3 below that again, the arm,
the forearm and the hand, with a greatly enlarged pro-
Jectlon for the mowementy of the fingers ; finally at the
basz: of tha convolution, the centrms of the muscles of
the faee, the jaws, and the larpnx.

The arca occupied by the indto-motar surfaces is by
ne means proportional ta the size or number of the
muscles of the bedy. Seme of the musculature of the

r 'l'hup(mupl luurﬂumm e rhe to xll\llu [Oilrlvpldlﬂn\m
by, 19711, v th
{" Glwervaboes cn the Phymology of the Cerebal Gorien,” Prar, ol Sacey
1501, LXIX, p 206, 1963, LXXIE p 183}

3 Tm th motor Aros, oF ab Lewml moche greater parl of thy ane, we dod o
Layer of gunt pyeamuel cefls, called the odls of Betr, which seem 40 be the
alimenls drreclly 1o eomurlise—LUhnsogh ther susnie peokonguissne wlach
‘ennukutLy thy pyteiistiel bandly—wih the medullary mesr peurco From

= apstomatie exvmunabing of mumerous lmum of the insiee, Ladume conelwded
that mobor degtarhasdes are alwoyy wecompamed by shanpes w Bets” celln,
while imjory be thewr cells 1w alwnyw acommpmued by moter dwnrbances
{5 Bwcdphaln, 1901, ¥, pp. 533-535).
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trunk cannet even be datected in the homan brain, while
the thumb and the index finger aipne votupy a con-
siderable cortical surface, almust #5 largm us the entire
leg? The musculatuze of the bucco-laryngeal region
haz elso & very projecth The plexity
of the possible movements is here & factor of the first
importance, and 30 oo ia thelr psychical value.

Fi6 & Moar local hy ofihech
afig)

]
Teom the sade)

This ia a vital fact to remember in intcrpretng the
inerta-motor funcilon,

The rough data of bral patholegy, g
Left ar night hemeplegias resulting ordinary legions
in the nght or left t I P t 1

11 the variemy gpoesta chere i 4 oomoralian briwean ba developmend of
the et wed the @olo-mowur varfmes of the pre Kolundic prescicenl sories,
and whir betwoen Lus develapownl w8 1k of 1he auenor bome of the
vjooad cond, wherg the mator oencones are mitgaled  Thoe tbe pulibon, whoch
bas essrmocgsnan]y wll-derepd ficel Iimbs, has @ mare enternve esae-
motar suctusa tham the arng o the shrognses, and o vider exle s of (ba
gmat cella of Betr (of ¥ W Woa, E Schodw, © 5 Shernogion, 4 Molor
Localemation 16 the Bmua of tha Gibbon ooceluied wih sa Husological
Tmmumban," Kl News Slspcs, 1617, ¥, pp Spperorh
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h hage, soficning due to occlusion of the
artery, =i}, were insufficient to confirm the exact
Tocalizatlon of direct exciation. Nevertheless, crural
manoplagias were noted—the hemiplegia heing confined
to the lower imb—<oincident with lesiony of the upper
Ralandie regnon ; and brachial monoplegias—the upper
Lmb alone being afected —resulting from lower lesions.
But the war lesions, sometimes Iimited to very small
areas piarced by a projectile, provided ing conm

Fiz 7 Motor Jocalivations of the cortey of man afier Horley
[emiarnal sarfoce of the Jof hamshers)
firmation of the topography of the motor projection
of the cortex, th spite of the relative lack of precision
in lesional locahzations bagrd on the posttion of external
injuries, or an X-my findings, in companson with that
il dircet i

In fact numerous cases bave been obhserved in which
motor disturbances after wounds in the Rolandic region
wers confined to a few muscular groops, to the hand
alone, to a few fingers, or even to one finger ouly, the
middle Aager, for example.?

1 Maultrphe womaida, gk an thase dus o Bugmencs of buzssling shell, we

ch atractly Jumued , arn

g tha motor reprmnlation of i berd sl the fuor maghs phedace & loosted
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But there are two types of limitation in motor dis-
turbances, One afises from the fart that unless the
functional trouble {5 generalized but incomplete the
raogt delicate movements ace the most susceptible.
Thug it is the hand which is first lﬂ'ecmd by rela-
tivaly diffuge 1 plee lesions or ut
4 distence from the orlginal leslons. The other is
due to 2 Ilmmed. partial d.esimcﬂon, and may affect any

y those of the shoulder ;
but the movemsnts of certsin fingers of the hand are
often speclally affected. The fact 15 that the corre.
sponding centres are the most vulnerable, situated as
they are at the level of the upper lateral portion of the
skull, and widely spread in a region whert wounds
#re not often mortal.

From the study of & number of wer cases, Madame
Athanassio-Bémsty * bas mapped the positons of the
affected centres, Arstly for the thumb and the index
finger (the ‘radial’' rcgion of the hand) and secondly
for the last three fingers (the 'ulnar’ region). The
firgt iy below the second, as had already been suggested
by durect electrical sumulatien.

From the point of view of topographical localization,
the data are most satisfying ; but the same cannct be
said of the motor sigmb of these Jocal

Let us 36« what oceuts in the course of slight hemi-
plegia: after a blow with logs of consciousness, the
pahent on is
paralysed on one sde ; ; the Lmbs are mert and life
less.  Alter 3 certawn trme, movemeots again become
possible; they lack procmwon and strength, though
they Improve with bime ; walking returns quickly, the
arm 15 lifted and the hand closes. But finailly & con-

parslyos o the moscolar Jroups of the face and the fogars  Amwng the

iou xuntty tuy piported we may ata that of Sdlond (Aivens s &
Prdarte o Elmivst lg!l,)ﬂl.p 5-¥b  There was pareus of
the nght hypogiommd wovs ad the Jelb famal, a0l prralyne of s e

Soezn of thi beft tmnd
T Loz lewpics g fo sewe relanducr fus Mtstiered i puerve, 1g18
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trarture often sets in which aggravates the Impotence
wnd rnakes it more complete.  Sometimes, on the other
hand, maotor recovery s amtisfactorily effected. By
confining the hemiplegia in most cases to a Hmb or
ta part of a limb, war lesiona hawve 8“"" us closuly
noelogous tables of the of motor d

Now recovery of veluntary movement, even when
It femains incom plete, scams o be in direct contradiction
with the inele-motor funcbon af the centres situated
on the ascending fronal, the pre-Rolandic convolu-
tion. And thiz contradiction suggests that the con-
ception of associativo-mator centres should be rejected
% toie.

Let ug examine the matter more ¢logely.  The corteal
centres are not directly motor; they can only ace by
mrans of the artual motor neurones which move the
muscles, by ennermg Imo direct relation either with
these h the pry idal tract, or with
other sub-cortical relay centrss, with co-ordination
centres situated at intermediate levels.

The auppreazion of the superior centres, then, need not
involve true paralysis, a complete suppression of move-
ment, a8 the section of the fibre= of the motor nerve oz
the destnnr.mm ofthe medullary centres wouI:I da. Bm
at tho i of the |
doss cecur, Where orgamie eqmlubnum is nndden]y
destroyed, we find sericus disturbances at the level of
ali the stations connected with the one which i ﬂ:ula
seripusly affected. This f5 a case of * diaschisis' in
Monakow's sensa. whm the shock at s distance
d dent an the centres nat
dirzatly affected will rwmnmeuoe litle by hitle, th.r.r,
1f the cprucal injury has not bean destructive, the

ion may be perhaps with hmneﬂ
lm; or dary d ion and
of the imbalange, dua to tha absence of cna of the
oeceggary elements for the general regulation of move-
meet, may involve & hypeconis, or contracture of

e
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certain muscular groups such a3 that produced by
extengiva decerebration in the case of animals, and
may accentuate the Impotence. Finally the pheno-
menz of Iar atrophy, following this longed

jonal imbal may definttely abalish the power

of morement

In destmctive lesions, after the effect of the shock is
dissipated wnd before the spcondary imbalances arc
developed, we can judge the teeults produced by the
legion in the arsa known as the motor cortex,

In the analysis of human hemiplegin, wa are preatly
aided by the study of sxpecimental hemiplegia in the
monkey, with its very similar evolution.®

Take, for exampls, the very carsful experiments of
Minkowski in isolated extirpation of the ascending
frontal of the haboon?

At EBrst the pamalysis of balf the body is complete;
than, on the second day, there are signs of actire
motility. Little by livle, the movements of locomouen
improve, at first in the upper part of the limbs, then
at the extremities ; but (here are defective atttudes, a
dimunution of energy and spesd, snffness and 4 strong
tendency to fatigue.

Moreover, under the infl of ki
is always facihtmted. The animal succeeds in serzing
food with ats paretic arm, pravided the other arm is kepr

Tess, but the remains unqualdfied ; the
fingers cannot prod isalated prek
is only lished by the simul cloging of
all Bngers, and it 8 the mouth which takes the prece
of apple or the bit of grape from the hand rather than

3 Tho windy bua bove sondword, mosg 24veta] speoes of arihropends, 1o
Paringlar by Sheznngian (if Giaham Brown aod Stwinngton, ' Recorey
afizr Imooms of the mpior garfen of the anthmoped apc," Dl Coaghis 1k
o Thymel 1 Avch v b Pipnsd, i KIV. p ye A 5 F. Lepow
wid © 5 Smerrgton, " The Eeritable Cortes of thr Chumpanor, Crsg:
ubsn wnd Gowlle,” Quart. 1, o amp Ddynai 17, XL pp r35-3aa)

5 Erude g b ph o diqum el purstsl
Arcirons naner s Nesvatoprs of de Pryekearr, 1917, L pp 99439

ey
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the hand wh:ch puts them inte the mouth. Thes Is
a definite i of and delicat

[n addition, the normal i i of creinin reflexes
und of varigus sutomatisms no lenger occurs. Hers
we have one of r.he cmi.lmry chmcal flct: of the semr.l-
olegy of hemi iated aute-
matic movements when the anmlal turms its head to
seize a piscs of food with iy mourh, the paretic arm
bends and rises, for example.  Some movements may
Geise to oefut, but thare will e sthers that are carried
vut of necessity and are no longer inhibited.

Loss of the power of Inhibition and of regulation oo
tho voe band, and of the capacity for cffecting delicate
and ditsoelzted movements oo the ather, Iz chamcter-
istic of cortcal hemiplegin,

Certain  delicate movements sull remain possible
because their {nclto-motar centres ate double, and being
present in both hemisph they easily suppl one
another—the movaments of e mugcles of symmetrical
acion in the bucco-pharyngeal area and the larynx, for
example. [ouble corticel injuries clone involve the
Iabio-glosse-pharyngeal form of paralysis known g

< peeudo-bulhar,” ix it p some analogy with

that which results from m_-|ury of the motor peurones
actyully situated in the bulb (Duchenne's labio-glormo-
Iaryngeal pamlysis}.

The great automatic systems, such as walking which
iy represented in the spinal chord, and movements of

1 Mwet Mulb, who made en L sty of thee Turmem.of 1 ek

[t whach Grabam Brown and Ehermogien bed homered the msdor oress,
eormders that 3f 15 Lhe Wchinol rproduttn of fawﬂn aad duferenbated
mw\hﬁu:ﬁdd :l:lunnldlhqs * pacude-molor " arm, w

sands 1 nemas{H O

lmm-gﬁ)mnlnm mh-qmdnhuml'émmwuu
rmientt ot Moww. 0204 Pr o 10n, Vo pooapol  Conmnly Ui reactive

canghe coma frem any wmccinive eareoud whatewer, bt the resluation of :h-
movemenis umphes the pre-lolande Jewel It does ool seem that ibeny
= orvninialem centm sk e kevel, i Usk mithod's scount seggeis  The
o eitablmhad @ Aot 2 Lanplé aprac, & forpwiting of mormmeat ance
learmed.
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emotional expreasgion arising in the thalamic regivn (the
intermediate brain}, can furction without the carter,

The decerabrats cats of Dussnr da Barenne, though
deprived of the cortex of their nemispherns, would walk,
wander abaot, eat, lick their sides, lie down and grt up,
mew, pant, murmur, and defend themselves t

Admitting that these functions do not ooour in the
same degree in the case of man without the paricipation
of the cortex, it certainty seems that the usual motor
co-ardinapon systems have a sub-cortical rapresentation.
After ablstian of the thalames, on the other hend, the
animal eoters int a *decerchrate rigidity,” and we no
Jonger find this complex form of movement.

We must admit, therefere, that the incito-motor c2ntres
are not confined o the cercber] corten, It follown that
the vol ¥ i Iting from an i
elabaration may be bk d by the particip of
loczlized sab-cortical centres for unqualifed movement=
and automatic groups® For delicate dissoclated move-
ments which demand continuous contro! and the

it of any lable lal ooncermng the
results of execubon, the aESOCIROVO-INOLOr CENOCE RIT
exclusivaly corucal, and their topography s elearly
demonstratad by expenment.”

1 By u dpuhda nblasian of the senen-moler Ao of be medma Bdon T
nhimn bubmrrenr waey mnadogete o thas of the decersbmbe anmal, ur 1@ the
casr of the doge of Eleper and Demoor, dewerdeed aa *domenss T e,
wimierer the permutent awotiise asiimiy may be, 1f con 0o losger by tons-
lnied ntp aonTky, oo molar tesciand  [OF Elaper st Lhemone, " Caus
tribason & In piooologw de Vicores céméboalm,” FFF Colgrrd wiien of
Prycheisgu de Fav, 1900, Semps regu, 1000, PR B4-TEE

* Oenlar Wioss el Ihomgh (her seal

Mt yet known precedy—st wipied 1n the bulbo-mesnonibabe rigron,
can b promckod by she srmalanon of dilerent ragums of lhe oorine, =
Crigbetm aol Skamogten bise shown in the cabd of tha chimpanses
Fflexas wach as that of ool Geiren will be provolied by the vorisal
aeary recepeieon ALCR €7 10 drmert conbhct it eo=oedinera entrew and
iafra-gortical motnemeier ceolm

¥ Bumog hoamelf on the pessstence of s aequred matar kabts o Lhe
Frimas, aiter sblation of the iRatosmotor s of the wtits, Lashley con-
clwdmy, that we pam paly aimibate to the a7 a5 aebon of Sunktatst, SAR
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In the case of groups acquired by learning, delicate
movements such as speech, writing, of instrumental
mus‘ll:. for mmple, the Id.dltlonal intervendon ofoorliml

centres, superimp 1 on Incit
cEntres, is v, and jty jmp will be ss2n
when we come to study language,

Ameng the higher enimals, and especially in man, the
wrucal incito-mator centre has anqmmd primasily an

of the

¥ value,! p the
groups released by a reﬂex i toa given
L Cerizin vol may congist less

in a mwotor indtation pmp:r than in the diminution—
though with the preservation of a certain control—of an
inhibition which checks such ready-madn respenscs as
Bight or aggression, durlng the course of cmotions
provoked by a given stimulus

In order to ¢nsure the execution of the rractlons
elaborated by the higher asscclative activities, the cortex
must abey the generat law of unity of the nervous system,
which ensures individuality of animal behaviour. From
this fact ariges the general regulative and nhibsory
mﬂuenoe of thought, which in delicate and finely
middes of reaction that
are more highly differentinted and more subtle! This
influence, which is co-existent with the tardily developed
incitpo-motor  function rendared necassary by circum-
stances, is exercised by meana of the great pyramidal
projection bundle, without any other intermediary,

from a tegulaten of o [ Arrkisw of N oo Ppvhany, T,
KU, pp tageapf] Bt dhe negaton chameier of thy conepren 10 op-

1 Hut thers aré who whibess proceedmg Som e oib-oortm ot
Gt oectrel the Mty body, for saamiple, bis 48 epoviant cr-ordumimy
wnuumhmm:hm;dmwmwabmm
mervan affeciona which oormr whese 1 by been mjured, rysh kg Mimbiegrien'y
choris, jurdpl pstonr, wia , whoch are cmmcténeed by vty mare-
e [, expacully Rxmmy Huat, Srow, 1517, XL, p 581

* The o h Ay 4 of Lhi bad

the very wide werface ooonmed Ty the represenbon of that member o tee.
anmto-molor Ahis of the aortex.
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We must not suppose, however, that if we could
abstract from the nervous system ay a whole a motor
neurone of the pro-Rolandic coriex, a giant pyramidal
Betz cell, and = direct motar neurone fram the anterior
born of the apinal cord, the{r assactation would suffies to
ensure normal motor ing. There are p
influences arlging at other levels which aet upon the
motor neurone ; e thalamus, the stnate body, end the
cerelellum have influences of their own without which
wotor imbalance would follow.

Von Monakow very rightly insists on these interrelated
groups which interart constantly, and he shows that in
what he calls the ‘Linetic melody " they are only 1solated
chorda which can be localized in the anterior Rolandie
convolution, while in arder to localize the melody as a
whole the intervention of the sub-cortical nuelei, the
cerebellum, the pang, and the spinal ¢ord, i cecessary.

The fact remains that privileged chords arfze at well-
defined pounts of the pre-central cortex and that synapses
oocur th of which eontral
the play of cermin definite movements,! all the rest of
the zyatem being in equilibrivm and in apparont repose.
Weloahzem:he hanizm the app for effecting

i \ <h -
certain p B °F

¥ Valpne ropmaded the pryvho-mttpr seaire a8 crasaread, fam s bealy
phyeul el siandpemot , bk the Malis themgtl & tha bealimne anelumstty s
loager toak 1mta macount the compbenty of the fuoclanad com, withost
whach ¥ comld not eoncaire of wettly 1o the HOEVOuN Spuem

t According io Lashlcy, the coomccisms of 1be cochml Mwmm wih the
proups af moler mouranes i phpudngioally vanabla Ll frmd that From aue
duy 10 Motk the cleeimtal thmuln of the sme punt of the otex
provolord drifeniot murvmesia [ Tam el Vaoten o tbe Facinn of the
Gyres Precestralin in Frimaces,” dmorican Jowomal of Phraalary, 193y, TXY,
B9 5S540a)  lbar the et hodunbion of ekeclnm] evaistioa s lalls o
wanably dofwnen 1od 1K Lo Tnearaan o allow us t aeeepe thic came oo s
the tmaus of Lhe facis at prewod mmalable




Cuarrer 11
SENSORY RECEFTION

Tue functioning of the cortical receplive sppamtus
which correaponds to ull the diffuse sensations of the
organism, all, that {3 to say, which are not exclusively
concentrated, like sigln.. hesring, taste or smell, on
limlted surfar.ﬁ—and in pmporuou an t.he'_r appnm:ll
the cort many We wiill
approach these problems n the arder of & increasing
difficulty, dealing first with the topography of cortical
reception 12 its relatlen to the topegraphy of the body,
then with the refations of the various types Dl‘sensauon,
and finally with percep befgre the
sigaificance of the receptive functicny of the cortex x from
the standpoint of sensori-moter activity in general.

L. Receprrve Topography of the Daffure Semsarear
of the Qrpassim
The stimulation in the cortex of a erminal recep-
tipe of sensery cxoitation capnot, when it enters the
a.smtwe arca, be represented ju a form that is

like the excitation of the
cEntits on lea\riﬂg this area. We are obliged ta have
] i which indi the

efficacy of the excimnon. In the case of an animal, wea
CANOot proture & snnsﬁnhmy analysls du.rlqganzsr.hmlc
slecp with locali The use of
n limited chemical i hing ooe point of
the cortex with 2 tampon scaked in & wek woloured
solution or strychoine {Dusser de Barenne) or placing
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a cylinder of blatting paper soaked in such a solution
at the level of a eertain sorface (Amantes), allows s
ta pmdur.e a lasung stimulation, a localized hyper-

ia. This iz lated in the behavi of the
animal by spontanecus gestures {licking and scratch-
ing}, and by violent reactions to ght pressutes apphed
at the level of the region of the bypar-msthenzed body,
and in addition by sensori-motor assooative reverbem-
tione through rcacton at a diskence on association
centres.?

These experiments have revealed a sensory corteal
area, digtinct from the incito-mator arce but very close
to it, upon which the body is represented, again in-
versely, sa that the sensory or motor prajection of the
same region or of the mme part of  limb 15 found at
the same level.

Tn man, direct study of the cortical stimylation of the
sensory area has rarely been possible.  Nane the less,
evidence of the first importance has been furnished by
the A physiclogist and sutgeon, Harvey
Cusbing®

Cushung, by unipolar faradization, with more than
fifty anaesthetized patients, confirmed the conclusions
of the researcheas on the ape by Sherqington and Grun-
baum as to the mostence af moter points only in front

1 OF Amuies, *HSur os rapmoec entre bes penires corimas Ae Lo meeane
wolotigw sygmeiide ot o senolalid colonde cbes bz clien," Arek wa? dr
Huiogua, 1grf LAIT, pp ta3-148, ned * Sur lex enpporis topoymaphigoes
eolra Uéoors: edrchesle el Jn wenslldé cutend clier ln chiso, Arcares
A o Nﬂam\u 11, KVIIT, pp AT44E3 nbee [ L Dwaer de
Tinrenme, * nalga aur lo de ko sonuluhll
duns Wooren i ey tvesn,” dnd wasd g Fhyoof, bpp 1595 1o D
de Parenne's cxpermments oq ha 3t e esmigbion of coran aness reseted
o b cenutilicy of th Lwo pdes of (he body, polmlly throogh necvun

of the frizen e b 1@ the
oeber  The mann phwmnmens hove aloo been noted 1o the dated rEaehes
o the monhey {1 G Dmorr de Jarango, * Eapeumees] Kebrues
Ewssory Losabeaiion m the Cerelrl Guetes of e Mosbep,” frd Kol
Soc, 1084 B 08, pp #72-2p0]

" Marvey Coshing, Jee car **A Note upen the Farudie Bamulanos of the
Fosieatirad Gprue i Copsciou Painents,”” Aram, XKALL 1908, pp. 4453
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of the Rolzndic Sssure. In addition to this he made
Wo compartive atempts at pre- and post-Rolandie
stimulation with two subjects who wete awnke and
conselous. In both cases, after the usual czteoplastic
cranjotomy onder geocral anmgthesia, cortical stimule-
tign was subsequently possibls without any anmethasm,

The first case was that of a bay of fftecn, who suffered
from sensory convulsions originating in tha right hand
and axtending to the amm -nd facz. The exposure of
the Rolandic reglon bi <ither on the
surface or at 3 depth, after 2 parietal incision paralle] to
the fissure. Fre-Rolandic excitation along the Gsgure
elicited, 1 descanding order, flexion of the elbow,
fiexion and exteagion of the fingers, opposition of the
thumb, and varicus movements in the region of the
fare. Poatcrior to ﬁle central fissure, shmnhllun o=
duced bing of & lex nature,
to those preceding mn attack ; and a little lower down
vague and difused sensations of warmth {n the arm,
with the impression of choking.

The second case dealt with a man of 44, suffering
from attacks of Jacksontan epilepsy, often limited to the
right hand, with an asuta chatacterized by a senaation
like an electric shock nuning between the little and
ring ﬁﬂgErs. A high Iesnon wag discoverad, benesr.h
which p Eave of

*wouching ' or *stroking ' on the fingers or an the hand,
according to the ponts stimulated ; sensations were
tocated 12 the index finger for an excitancn opposite the
motor points governing the flexion of the thumb.

In L'he case of Cush:ngs lirst patient, the opermtlon

d = truz physiol ) experiment in localized
extirpanion,

In the cpursa of the operation an incislon bad heen
made, with local ligature of the vessels, along the
ascenduug parietal, parallel 1o the ﬂmue af Rolando,
in the region where I had produced
sensations at the level of the lictle finger. This was
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dont because & twitching of the linle finger had occurred
during the seizures. In consequence of thiz strictly
localized minimal incision, stnsory disturbances were
noted jn the twa lagt fingers and the wlrar part of the
band in the form of thermal hype-algesia and hypoe-
xythegia with losg of the sense of posture in the litde
Foger.

DHsturbances limited to half the hand, either the
mudial side (that of the thumi), or the uinar side, were
observed with care Eurly frequently duning the war in
connection with minor Issions; and this fact caused
some surprike, sioce it was supposed that the cortical
representation of the limbs must be smctly scgmental,
the fingers being all juxtaposed st the same level of the
ascending parietai.” [o realiy the motor pownts sufficed
to show that the thumb and index RAnger are cluse to-
gether at a lower Jevel than the last fingers. The
functional grouping may, in a paralls] manner, be more
girictly responsible for the sensory projection of the
internal and external suriaces of the imbs.

The hypothesis had been put forward, as early a5
1905, by Russel and Horsley, who, adopting the
terminalogy of Ross and Paterson, were surprised to
find that there was for each limb a ¢ pre-axal® half (the
radial half, for the kand, inocreated by the hegher
segments of the spinal cond vir. the fifth to the seventh
cervical), and a ‘post-axial ' half {the ulnar half, ifar
the hand, supplicd by the lower segments, the eighth
cervical and the fifth and seeond dorsal), wath distinet

! The corucal wegmental Inclete u cppesed 1o the iopography of ot
aremny the samane krgas ACd IBRStesd by Ghres which ars gooped m the
POMERST roats of earh medullary wn cerviml, digmal aed beikar, the

¥ the ftme ol ety acregntar om , amd
-lwa the Jumby. npmmp.d nuin wmerval= Toogalmilaond parelial bl
e,

ﬂl!u‘lﬂera dmnl of the o the
cord,

apnnal

0 K Remel und ¥ Tenley, *Mote an Appamest Reepresentstion
m the Cerebeal Curtex of tha Typa of Baseery Represariaism an it emis @
b Sgicel Ced,™ Brmm, XD, T, 1006, pp 137253
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projection from the axis of the limb (the central linr,
innervared by the eughth cmmn].} These authﬂrs
nated that tactile hyp: ias and *
(disturbances of lecalization) may behave 3 in an alto-
gether different way In the pre-axial end postaxial
ragiong ; and they concluded that there was something
Iike &n echo of spinal representation in the cortex,
whera a wery distnet projection of the two halves of
the limb occurs, The mid-axial line, which is differ-
tntiated, serves gy a landmark from the point of view
of movement.!

The vaguer idea of a double representation, longi-
tudingd and trangverge, had been formulated by Cal-
ligazis, who made a coliection of cases of cersbral
anmsthesia * of 8 lengitudinal type,” 1n 1got

1t must eertanly not be supposed that the entire
surface of one side of the body is represented with its
axact form 1n FEVETSE Drder on the past- Rolundu: area
of the i ‘The

hecome iated with th! of an
incito-associative function at the level of the cortex,
which are almpst in one-tc-one comespondence with
them ; but the funchienzl relationship auses congeries
of peyrgnes to be grouped very ciose to one another,
which facilitates ther mteraction, and the size of the
representation 45 connected not with the size of the
peripheral receptive serface but with the density of the
primary neurones.  This explaing the fact that the hand
oCCUpies & very important place in the cortical recephive

1 The fnl obmitaim dealinp with e affertmn Telmvotn @f cotueh
m. of T pie-axial ied peet-aeanl habeae of e Temid, o wiench Haedey
Usbesuned, dowcs frue 1Bpq, oed conecrns o mss w which there wos @
Irnnle( m |hu inalmiron from cne R of 1be hals 1o the il 10d Nor vere
(T Cramsger Satwer, "“On s Cinn of Poderinl Losalmabion of Senmnon
o Allachnphens,” Resteak Medar Foterl, Janaary éth, 1304, pp 14k
4 €f G Calbguna, ¥ Druorly delfln semnbalin i ongise cereloile & ipe
o' Kurin i Palplya, (@310 7, ' 1 dodbine cénibne de pe
Ienmimbingl,” A Npwrplagigus, 1o, XXVIL pp ofyiols O aho
Bergmark, # Corgta] Mesoploma, mth Speem] Reforeogs fo Beation ood
to Bpnoc Foenomats," Sras, 1900, XKXVIL pp 3aza77-
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area, since distinct sensory elements cnrrupnnding w
the cnmn!nus surface are very numercus,’ and the
ki ity of various articulations also plays
its part.

Though ot complein in detail, the main Jines of the
receptive map of the 3ensory corlex are thus knvwn.
We knaw by the h iag which "_v——
but not always, ey in a lagting fo
motar hentiptegias, and which can alss, though muﬂ:
rarely, accur alone, that the cottical lesion involves
sensory defects. We must determine the nature of
these defocts cither 1n & compiee balf of the body * or
in ant parl only, particularly in one limb (brachial
or crurgl sensory monoplegia), and sometimes in a
segment of a limb, usually therefore at its extrematy.
For the ity, being mon: d, is mote vuloer-
able, and since it allows the most delicate and claborate,

and quently the most vulnerabls, forms of sensi-

! Aceurdigg @ " Flethng' law,' tha evianl of tbe mrfase of & wmimy
wrea vanes willl ibe worbes o the semun oF ibe cosesponding penphent
e, (bl 16 1= my with the nomber of the fibrok, @r with Uig nenbee of
the neasmes, whow prolongensns ewnlibute the ook of the nerve  Tha
4fimmi the varatun of cermal vulame with the mrfsca of tho Loy nhas
ther 15 an equal ety of wneevabion, and with (he deowty of mosrvalm
‘Wt 1be wirloce o oequal - Mow (he denvwiy o hie Subangays aorfnees 1o the
et of man variey very copnderaldy with the regue  Acrording io ihe
dats, of Van Ceohuchiem, oul of wouwl G880 Al of swabedier o8 ol
sarle of rhve Ly [the poatesscer eatamm of Ei wpanad marrver), of which aluat
£00,000 wra coocemed wiib cnianeous scabnliy, tbe dieion soweh thor
an the wveeage augh Biry snnervates 1,008 W3 mm ot the had, 1,950 W Kie
wt the wppér imb, 3,545 5 mm ot tba lower Tomh, 3005 | mm sl the
ook And these waluey are averages, where the cerebrsd smiet for the
Bingme and 1ba vhuakler pombe oy masoally—ta v e summas oumber
of the upper lusts

*lg u caer of pure corlical himisnsdihous Lheongh lammo [a fagment of
uhell] whese the chull bad bezn drren an to the berel of 1k Bpp reguem
of \he avcendmy paneia], T Ffound Ul the $ioibanees ertended throoghant
Lbe boily exaspt the musons membrane und the geotal mpiet  The retepane
elecintilz ol thenn prits—whick oy funudk chalamn. umpressons erpocally
—being nimasd on wbe aber-bemuphereonl caace, wonld prramahlp L low
walierable At the Jevel of the medmn By of separatem af the two bmlrec
of the body we lisd lmaer diturbances entroschuty n Fte of the Dpprate
wie. O t'lu eedian pde thers 15 emdenily 2 confoman of the 1we kisml

tme of 1k
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bility, can @lone reveal incosopleta and diffuse dis-
turbances, undiscoverable io the region of the upper
part of the limbs, whose scnpiblity remain:  more
crude.

Without providiag injuries as fimited as those that
can be produced by the scalpei, wouods due to pro-
jecties have, much mote often than the habitual
accidents of human pathology, caused pute and localized
sensory disturbances, and bave tbus copfirmed previous
virws of the sensory topography of the cortex.

2. Topepraphic Relatons of the Varioms Forms of
Cwiaweows and Decp Sencshiliéy

Psycho-physicl \] 1 hasitdusmdis-

c F LY &

guish the independent formg of
and deep sensitnlicy, WI: ghall retain the following:
touch, properly speal o a light p y
ntwl deep rouch (pr:ssun:s exeroising their effect on the

rtgions, the les, ete); thermal sens:-
h|hr.y for cold and heat, both cutaneous ; the so-called
pmn-\smstbuhty with distinet forms for pricking, bummg
and hryi and decp); T
hone feve:]ed by vibeatory sumulu; and finally lhe
senzibility known 25 ar arth
{movements and resistances).

The sense of position and tactile discrimination, which
imply complex reactions, are often also treated as forms
of elementary sensibility,

How do the various forms of senmbifity, whose in-
dependance is shown in the conduction paths of the
medullary bundles and in the wlay stations, behave
frem the point of vicw of the wpography of cortical
representation,

In this respect a clinical view of the character of
anzsthesias of corncal orgln would seem o imply a
very Incomplete representation.

Verger, in (009, on the evidence of lorty cases, twenty
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of which were based upon anstomioal exmmination,
stated that after Teslons of the cerchral hemispheres,
patn and the thermal sensations were listle affected,
that the tactife sense was affected *gqualltatvely ' in
partcular, chiefly from the paint of wiew of localization,
that stereognosis—ealled factive bouch'—was constantly
diminzhed or destroyed, &$ well as the sanse of position
(“the idma of position of the fingers”); finally that
‘alip@sthesia," that is to say the absence of ssnsalions
of movement, was the rtule, wath persistence of a
generalized sensation only *

On the other hand, Dejerine deseribed in 1914 2
Y“sensory cortical syndrome ™3 b which he returoed
with Mouron, 1n January, rgts, in connection with twa
war ¢ascs: this syndrome was characterized by the
complett or almost complete integrity of the tacnle
sonae, the integoty of pamn and thermal sensatluns.
perfect oral perfect p of: il
bone, contrasting w:t.h a mnrkecl deterioration of ﬂ!e
sense of tactile discrimination and of the sense of

, and a ghosis (or loss of the
tmctile appreciatian of form).

These convordant clinhal data sugpest a corlical
representation almost entirely fimued to kingsthetic
sansibality,

But the war cases, which multiphed cortical anzs-
thesias, showed that the ‘f sensory cortical syndrome™
had by no means an absolute value.  And, towards the
end of 1g15, Deerine and Mouzon described a ' new
rype of sensory cortical syndrome " almost the opposite
of the frst*

Having myself studhed in some detail several cases

 Vergee, * Sop taw trouhles de T ummthililé ginétaly constmlife was 1Eaom
dir bbouspbéres cvébmun ches Tlotime,” Andimer Ghadraies di Atdinan
lm P Sr3and p G2

dapvpue, 1915, XX11, pp. 13651273,
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of cortical anzsthesia resulting from war lesions, one
of which was a very gmd enmple of pure hemian-
1 y of typical Franch
nbwva.tlam dunng the war, though they were un-
fortunniely e rule inadequate as rega:ds analys!s
of tha di 1 alsa
the frequency and intensity of the injury to the forms
of ibility end to the ol ¥ modes of p
ol‘ten eonﬁounded. with the s:nsannns them_'aulv:s
ing to each a running
from 1 {considered normal) to 5 (complets disappear-
ance), the mean coefficients of the observations collected
Five:

Senraison. Superficial Touch . . . . 360
Lrecp Pressure . . . . 17

Heat and Cold . . . . . 3ar

Pain . . . - - 338

Vibration thmulﬂl Bcne . . . 34y
Apprecuauan of Weight . . . 373

Peregpiton - TactiTe L Ination . . - 380
Tachle Localization . . . . 338

Pogiion . . . . . . 400
Swreognosis . . . . . 413

‘Though these statistcs are only approxt and are

generally baged on rather rough climcal examinations,
the digturbances seem, nn an average, to aﬁu:t all
forms of el ¥ and ; but
the sense of position is mogt often and most cnmplewly
afected ; it is only exceptionally normal

Thrermal senmb\hty and sensablllty to pain are the
most freg i or Iy ffected, hut

3 &f . Fibma, " Lo goestos des Locabutions senmtes de Téowe et
ke sndrome sewnld oot Mewae de Rfdlecmi, 1919, Fp 135050
French p-bhr.mmu of rmuar olacvotions e thia ditr, mhd MRS formga

A wilh, oriy goobom the tealm of my walieicsl
Husmert (gf Hoaz, £v Aw , 1gaz, o 1911 Kosny, dVElmus aod
Corwl, Rre. Faer, 1913 7 13, DU Seocus, Sunts Oobelsiars, Sept. 1,
19091 Branichavaler, E rowites de L, TAT9, B 243, €40 ]
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y to Landberg's® s this need not always
ba true; and bemdus. wa should note that sensibllity
to paln is generally explored only for prick, which iz
significant,

More carcful examinations bave been made, however,
by Head and Holmes in four cases of operations on
tumours in the post-Rolandic regiont

A:x:nrrling 10 thewr results, in corticat anmsthesia
touch i3 not affected : thete i i only great vamhul:ry of

jon, with a of the thresheld
under the influence of fatigue through repetition of the
teste.  Senmbility ta pain is not in the least affected,
and the threshold for prick is oot modified, Thermel
sersibllity o hot and cald 15 only e ietle leas delicam
[enlargement of the neutral area), but not in a constant
WI]P The ap‘pmutm of posture and of mavclmmt
ig iall at the
Luculuauon is often Tless exm and delicacy of dis-
cnmination s always pamilel to . Appreciation of
weight gencrally has a wide mergin of emor. Per
ception of sive and form is only abolished when the
sense of posture and tacule sensibulity arc aflected at
the same Hme. Rough and swmooth continue to be
weil reoognwed but not fine texture. Funally, the

of ¥ may be dimmighed, but not

ahuhshl:i

These conclusions of Frad and Holmes were adopted
by Monler-Vinard 1n his Interestll!g Teport Qn e
thesias in bl b T at the cong of French
alienlsts and neurologists at Puy 1o 191’

From the detailed cxamination of the tesults of Head
and Holmes—which give ug no lnformation at all con-
cerning the alementary sensations such as deep pressure
and pain—we may infer, a5 2 whole, tha: thers wag an

o by due Sennl bes cerelralen " Drmischs
Zutsckr foor Neroamhorliweds, 1004, XXX, pp 159-E06

" Hed apd G Tledmey, *Sewery dionebmoces frow cerebod feaone ™
Hran, :9u. AXAIV, pp. 106-154

MO Reee Newesdagrpet, 1913 XXV, ppe tgasa
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unequal but very genaral injury of the varlous forms
of sengibility ; and these authors explain the naturs of
this injury by en ettragtive hypothesis to which we
shall return.

Prickly pain elone s=ems to remsin, and thert is
apparently a predominance of the dixturbance in the
appteciation of pesture znd of welght, sudface and
vibratory sensibility being less affected, sf in the
ayndrame of Verger- Déjerine; with this difference,
however, that mﬂimg to Head and Holmes pemp
Hon i and
not mvanah!y disturbed,

Since that time, as a resolt of 2 very careful experi-
mental study of parictal war lesions, Head has been Jed
to a somewhat different view, and now admits only
& logs of perceptive functions in cortical lesions. He
distinguishes three special functions; spatial appreria-
tion, graduation of intensity, and recognition of the
nature of the excitation {shaps, size, weight apd texture).

‘We shall retern to this vew, which requires certain
rescrvations,

In fart, numerous war obsorvations heve shown that
the sensation of pricking jtself is fairly often affected by
corueal lesmns, and that sometimes (second cortical

1 ibrirty, particularly thermal
senslbmty, 13 almast em:luswely diminished or abol-
Ished. In 2 case where the cranial parietal bone wes
broken in, Gerstmann records pein-heat anmsthesis,
limited to the wlnar region of the hand, withour
disturbance of grnogis and ki hesiz in the
finger-tips.'

In an experiment on & very limited letion produced
by a surgical operancn (Harvey Cushing), ther was
thermal hypo-algesia and hypo-wsthesia, and as a
consequence an exclusive disturbance of supericial pain-

L Nm ml var pngy-
mestalen nach " Efriter!
v Gusallerk fur tm Md m Wom, 1935, XLV, I3
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beat sensibility on bhalf the hand, with loss of kines.
thesis, howsvar, but on the litle finger acly, This
observation is of great importance, for it estabiishes
the close inter-reiation of the connecting neutones of the
varicus forms of sensibility in the representation of the
csublished somatie regions. The frequent disturbance
of ldnasthesia in cases of parietal injory, behind the
aseending panelal g‘yms. elst supports the ides of a
distinecr Hzation of deep il
which is mantauned by popils of Pierre Marie, such a8
Chattlin, and to a certain degree, by Mme, Athanassio.
Beaisty.l

But the fact that, in cerebral hemiplegias, desp
sensibility,? is most iy injured,
certainly indi 2 greater vui ility in this form,
which has often been localized in the frontal region,
at least in the pre-Rolandic convolution, btcause ite
disturbance accompanicd injuries not invelving the

ing parietal huti

It :veed., then, cause no surptlse that in pu.rlelx.l
traumata we find, as a distance effect, a slight injury
in the postcentral arca, producing 3 disturbance of
kinmsthesia. Besides, parietal lesions seem (o 1njure
the association path coming from the sensori-motor area
and the co-ordinating recepbrve centres, sp that the

b GF Clatwlie, 8g. e, Lev Muewres 9 covaay, znd oo, p Bp)Engluh
uracriatito, Wosadr of cha St s Srare, 1918, 7 4] e, Athanaaise
Bénusy witnbates n wmawhar all-defined wdin of paners] snetibly, for the
whode body, to the pargal babe, the jwas-Rolunlie conveloboe seriep ke
Ihe representatio of the b [t alt forms of semcieliy) the dutacbane

woubd apewially cvocort and suigaia
foa m gmer On the wholn ol wenld be o matter prnpully of peepse
withaul topog of th bedy  Thtow m

Mhmwwmmﬁzmﬂhk
e senuinbty u rrvaked by vibntury emltion, wiodh an bsg
e play all che necve-cadmge, bal evcaes apeaally ihose of the pRok-
o brant of the reverlgrmium of the sobd wppost, wed 1t 1 remarkakble
bow, with eorueal dpdscabos, o Elews sperfical il enelibty, .. I
bave comptanily noted, myd mn L Whﬂll].w_u‘had §*“\eher

~ utke, Fwr
dir i Nowr wnd Prycd o 1918 leX.I-IIl.




8 THE RECEPTIVE FUNCTIONS

u:t{wly orE certain centres is mare or less seriously

‘The ireq of el ¥ SSOS0CY

i and i g implied, for

ex:unple, in the idea of » ' sense ol‘posmon. leads ug to

congider defects in the associative functioning of the

parictal araa,! the arta of sensory theught, ag disiurbances
of the receptive smtion.

Fig B The archilactame mrsas of Brodmann {external sorfaca
of the left bemiaphers)

At 4 we hrwe dbo arow of (ba motar carivr with the Beta callej at 1
ch buoary £rea of Lhe posl-Raolandae esrvalubing,

It remains to inguire why the different forms of
sensibility may be dissocizted in this manner in cortical

4 Tn oor cuse Mankowaks olscrred denitrinoes of ennladi 18 1he moakey
Lhrengh: o the punetal arew, the scoemdmp parein] beieg left
ndurt, bhart e alee obtaked ik, s fi, she the sctirpeton o he mre-Rolandae,
{oe repur cestinang fterwirds, bar, 10 ths matance, i el deed oo
5006 for mpaz t0 be powable And the wblatos of the pot-central
wleza nvalved permanent w & formn oF amnebdity by
the momltanetus ALTNLIGN of (¢ eonnected PAEEtl arew, purtwnbady ax
ruguris 1he Inesbusnion of the exalatoms, 2t u obrgue ched the 1nasrupuon
of i wwamatios path 16 ot mormpartant, eepeclly 3F u s s dhrest conmes
aom with the sab-rrtim] retaptom b
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Iesfons ; forin ganera) this dissoclation revealsa pectliar
vulnmblhty of the kingathesis,

It iz ible to supp that the variation in vul-
nerabiiity 13 due to differences |n the situatfon of
the 1 with the d
forms of mnhlllty. But though we know L'hat the
whole g paric] o w

FI5. 5. The archaisteonie areas of che iorernal surfaes

117 35 a0dwind the *ara strats* or wal corter; moomd
Iha micanan kU

a cortical strycture which is not found efsewhere and, in
particular, isvery duffarent from that which characterizes
the motor arca of the ascending frontal, nnd \‘Jmugh
wa also know that it rep: a highly i

structural area, we are not yet In 3 positipn to make

1 An umprinnt siedy by Perre blan and Tt £ fiude clmiwe sor
len uxdulstén dar dimscomtion da Tn seauikalilé dara Yes Liaoes encéphaliquis,™
R wurafzpue, XXX, 1gza, pp 133 and pp Led-160) stablubes the
fuct that ull yanetes of semory dilselsuon caa be olaerned 1 corben) and
aub-cotteal Tencwn, bt owih @ gereml predoevneece of wyory 1o deep
senining, conbrmng my own malyay s tiey s kunl eeengh 1o mank.
Ty woollar wind the meechafinm of Lhese dyseudwns way be, kot wubemt
offering sy deflagle theory, they repect thr cxpamiich 6 S of eegual
wuloerukbiliy.
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pm:mc' diffe i or localizati a3 to depth,
E ot the ey, when the methods of
stimulation of of ablation bave been perfected, will doubt-
lagg achisve this.

At present we hare ooly hypotheses based on an

Fro 1o Ganeral diagram of ool wiram (cellolar-archuboctonic layers
of Brodoanu) and tw plecaees of fibres (myete-archiectome of
Vogt)y
The man boyem aze . L. the wmal layer, withost oefle, IT the exvermd

praeal byar wrth ol eells; 71 the prmsded aper (sobdiviged mr
the external regrom with Faall orlls mod tan miemal regoe wib lempe
colM), LV, the intermal pranolor Liyer) ¥ ibe gupghonst layer wad
wivy lagh prmedsl i, VI tbe maluiecm Wyer wih palymorph
el
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interpretation of anatomnical structurts.  Ramon y Cajal
would place the recaptive apparatus for pain, touch and
temperature in the layer of the medium-stzed pyramudal
calls, whengs gensations would pass by special tracts
inte other nreag, whers they are organized as memaries.t

Fro 11 Unagram of the aochieewagic of the pmotor corten fheit)
and the seogory cortex (nght), afier Brodmann
Io the mator oortes, w= nole the gant Beis calle al the Lace of ko ¥, amd
the ahagneg uf Yayer IV m the seesory corics, the luyer of the grear
prrumudal cells w Lees develaped, but kyer 1Y mkm an imporiagt pee.
The paychological theory 18 questioneble, and the
localization cannot in eny case be admitted, since thess
receptions would occur 1o the ascendimg frontal con-
wolution, which bas an exclusively motor function.

1§ Bamon y Caynl, Studvm whes due Zoows s, 1900
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Rouvikre, in an intcresting essay on the rerebral
cortex,’ calls attention o the importance of the granular
Iayer, which 1 absent only in the motor arca, aud is
very well developed in the seosory ara, intersecting
the Tayer of large pyramidal cells: these granules,
according to hum, collect senxations “and transmit
them o the sensory cells proper. in fact, it is in the
granul:s lhlt tha pm_pucnnn fibres whn:h bring 11 the
stnsory and tha of
these small cells, which often rise as hlgh an the super-
ficial layers, enclrcle the body of the medium-sized
pyramidal cells. In the sma:l] and med]um pyrlmidal
calls would be g
caived, in suchk a w:y as to ovcasion & judgment of
recognition.  In fact, the close interrelation between
prolongations of the vanous celly, and collaterals of the
termunal projection Abres, allow very rich asyociation=.
But the auwthor's eonctphbons of function aro singu-

Jarly i 7 and 13 impossible, at present, to
rely upon them as a bass for an investigation of the
rile i d to the diffe rellular in

conncchon with pperations which can hardly be regarded

ag confined to the layers of celly in oon small avea of
the contex.”

‘We would only note in this connection the consider-

able area occupied by the third layer of the cortex,

ing small, medium end large pyramidsl cells,

abave the fourth or granuiar layer, which 18 also very

L H Rowvidrs, " Fasa aor [¢ femctioonemend de I"deorse céndhenls, ™ Sl
W Adn e fa S, O Anthrepelepre, 1319, VITT, 4066,

¥ To a geoemd way, the middls Jyots kotah 10 Lo the Rt of SxOmcng
memnoes (InGlo-aebotinlive JARKOTY Tecepoon, Tor ewample], ibe saperfioal
layers wem 1o be mrdlved m the uellecioal msocstsye fuochoss, and
the deep Inyers, 1ha SilM b0 Appesr 1n cobopenclie development, where the
bt fibres cnder the corlex, wem Lo serve for the prodmcham af e

0 at-14B, A o Drmetut ] b Study, " fowrnct
af Menta] Scunwrd, 196807, LIL, ppe 1 321, 437, Pr, BOL p B
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highly developed. This suggests the pusmhuhty of
speclahzed strata for the
by different receptive paths, so that the syiptoms may
wary according to the region most affected by any
lesion. But it is also quite possible that the variation
in vulnerability 15 rtlated 1o the pature of the con-
necting neurones, to their own metabolism, rather than
o their different situation in the depths of the cortex,
if indeed thege varaus groups of neurcnes are not
Juxtapoged 1 minute islets, rather than superposed.

In any case, the recepticn of all forms of senmbslity
undeubtedly gecurs at & level of the conex which
corresponds to a definite area of the body, and there are
na groupings for different forms which can be macre-
snoplcall)f molnttd., since their unegual susceptibiity

vadable d: alter cartical lesions.

3. Peresptive Foncisons and Receptive Co-ord

Perception 1s more affected than sensation by cortical
lestons of the sensoryam But s 1t legatimnate to make
a radical disti ion and [ F ?
In reality, any inpression whatever implesa pemepnm:,
of varying precision but undeniable. If 1 am touched
on the right arm and ] feel semething, I can at lesst
indicate the approuumate region of the body invoived,
if not the cxact place of the contact. 1 da not confuse
tha fogt with the head, and I am sure that 1t 19 2 matter
of a gontact, not of an odour or a bght, aven without
being able to state the cmcl nature of this contact. As

soon as a 1 is Britel Sr_l.l, an

ived really 13 ing an reaction,
which dudes the jon of rep and
verbal symbols, the taking of attitudes, and, if ¥,

motpr reachions.  But when we spesk of pereephiva
funghon we are referring te high degrees of this function
of elemnatary thought, which have btcome delicate and



L. THE RECHPTIVE FUNCTIONS

txact, a8 distinguished from the erude manifestations
which are never absent if there Is really o definite
sensation.

Now, just as finely graduated movements are always
rendered impogeibla by imjuries of the incito-mator
region of the cortex, so with Isswons of the incito-
assoclauve area it is the precise end fncly differentiated
evocarions which are the first to be affected and the
Tast o re-establish themselves, prowidad these lesions,
while causmg more or lesz permanent “funcoonal
disturbances, have not involved definite destructions.

If a point on the wrist of the right hand is touched,
and then another very near it, and of the connecting
neurones cxcited in the cortizal area each bnog inta
action a definile associative clreuit and accurately call
forth the approg and 3 each
of the pownts will be I'e":ﬂve:l ag distinet from the other,
and will be lomhzed with fair success by a gesture or
a descriptwon in visual terms.

In order that these lghly diseriminative associations
may be possible, there must be 1o the inter-connechion
of the neurcnes a sort of eeact synionization berveen
the neyranez of the circuit, in conformity with con-
clusions which centasnly seem to be implied by the
iatest wview of elementary nervous funchoniog, in

i of the hes of Lapicque and his
puplis.t
!lut when even a siight disturbance occurs in the
g of a there 43 an Al ion in 3
own apprap. af of tmpuyl

and this attaration, correlated na doubt with 2 modifica-
uon of metabolisim, will show (tself in 118 relabions with
the other groups of newrones: it will no fonger be
selected, as it was before, ancd it will act in an
unquabfied way with a more intense operation on the
varrous groups of necrones; a preoise redirection of

1 Bee Mtar, m Chapert ¥, an anthoe of the prineal dats o6 the fonetisnal
oopnisny of i Bcwrdo Jf B delict Pr neattios,
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i associative impulse will no longer be poasible.

Therafter, localizadon will become unceriain and dis

cnmmauan will require stimul whlc.'h are 50 far
that the cotrespond

can no longer sa easily mnermangle their respective

ilkdirected evocationa,

Ttis clear, then, for a given category of sensstions,
that 20 lobgr as what we @il crude sensitulity is not
noticeably dimimshed and the u.sual intenzities of excima-
tion are still capabic of p k
power may be nffectad and the se[ect:vlly ol’the respnnse
muy lose its precision ;* diffe Vity, which
though g is more Ny litativa, and
which s thc basis of cersbeal fum::l:mumf;nnd rullyoun-
ditions all meneal processes, is first and most sedously
affected.

But in the d iations we have a given
made of briity may remaie suffici
unaifected for even its p‘:ml:puve funchoning te be

£ y — [or e, diser between two

cutaneous contacs or two hot or cold stimulanons, et
On the other hand, ann!agous percept:uns regult from
i forms of + i, ion between
twa superficial contacts may ba difficult aod unqualified,
while that between two painful prck stmuls remains
delicate ; localization of a liglt contict may be encertamn
while localizaven of a decp pressure is shill farly
accurate.

An ination ef the percep
experiments! precautions rarely pbserved with auﬁcwm
cark in chnical czpenments,

Finally, there are pereeptions which require the

1 1o comual wanes, at b i Mot whieh do ook mvelve very curesang
o very campleln deviracloen, there may Te o n-rduoism of parcapliom,
whirh Grabwm Brows hw desenliod, espeeinlly wub regand 1o bacalustian,
vt oy (CF T Grobam Urownotnd KM Siewarl, W O Lotgebanse
of the Localwation and Dywrimisanos of Senwions o Cases of Corelmal
Lemous, and b Lbe Fosubnlry of Kewsory of thets Fensuens sfer
Trocwts of Trwseeng,” Bram, 1906 XKKIX, pp 3684341
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participation of at least two forms of sensibility; namely,
pereeptions of shape, in active exploration with the
fingers. T recogmuze a cylinder which T feel 1n my
band by the even pressure on the pulp of my fiogers
whgn 1 roll it, whule my kinmsthetic sense gives me
the that I make

in cu=ng it o wll. This oomrs when 1 roll it iz
one direetion, but when I try to make it roll in a par-
pendicular direction 1 &il, and am aware of #t: T find
a single contact, | draw it towaids me with & sliding
movement, then suddenly a fAexion of the finger is
necessaTy in onder to preserve the contact, aod [ Ead
» new homogeneous surface, which 1 explors. When
the i Appear 1ly the same at both
uxuem.mres. all this complex whole arguses the repre-
sentation of the cyhnder,

But if my kinsathatic i |mpmssmns bumm! very crude
or s almost abohshed, my
thaugh my cactile sensations retain ther d:]u:'.ncy‘ wili
not allow a sabsfactory identification, I may sometimes
guess correctly, but T shall make errors.  If my tactile
sensibility alone {3 aflected, T can stil, even with crude
impressions, obtain very exact ideas of form, =6 long
az my kinmsthetic sense remaing delluw, espec:ally 1!'

i of deep p the

contact. Butif lam l:umpl:t:iy d.cpn\'l:d af tactile sensa-
tions and gonsations of pressure, I shall no longer per-
ceive forms. Alaa sn:n:ognosls, the pem:ptmn of form,
[=3] be d lished In cortical
lasions whlch i "-" sually—involve the
loss of kinmsthesiz, and someumes the loss of tactile
senzibility, when the two focms of sensibility are not
simultancously affected. But, in certan cages, it has been
noticed that sterecgnosis alone has bean abolished, and
its abolition has been connected with certain pnﬂeul
leslous. Is there then a fc centre,
tw the centres of elemeqtary sengibility, as certain
authors think—Senise for example, whe, moroover,
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would plwe it in the ding parictal lution ?*
Tuis inly true that z: s often less exact
in parietal m]urles. without jesions of the poat- Roland{c
, and 13 g

by very little delicacy of discgimination and ur.tlle
localization,

“This might be simply a distance effect on the receptive
area, a sllg'ht wnjury reappenrmg in the most delicate

and perceptive g. ‘On the other
hand, 15 certmn that the panctal regivn 1s tha.t of
the i paths g from the

#tation ; it 1= there that the associatton circuits mc.'ludn
the greatest number of relay neurones and switches, A
cortical lesion in this region must therefore necessanly
provoke in these association cireuits 3 disturbhance of
‘tactile thought,' and hence of spatial representation
of the =kin and the power of recogmzing shapes.
‘This dots not mean that we may locate there the
'cemm; uf pameptlnn a5 distinct from the centres
of = B plex dyoame ace
which is not rtaﬂ.lly locrted , but the dynamsm hasg
a suppart, and ah injury to the chief nerve tracts
in a given region will wmeviably produce functional
disturbances.
But 13 there nothing further?
A key i3 put into my hand; Teay: It lsakn)r" I
have not even d its shape, 1 T4 it
ately. And, if | anaiyse my impresgions, I only do so
afterwards. This 15 a * gmosis,’ the recognition of a
common object, as distinct from  * stereogmoss,’ the
pereeption of shape, though they are commonly con-
fused. And, m fact in certain casex the shape is
Iy percclved and described, while the nbjen:l i not
recogmized NOr CAT 113 name he recalled, and it is even
impassible to ndicate, by gestuse or by appropriete use,
that its practical smployment and purpose arc knowno.
But at other bmrs, mth very defective perception of
1 A b Neoesivgre, 1908, XOLKIV, [p, 113140
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ghapes, common objects are indicated, successfully

guessed 1 and correctly handled.
Herr we are far fmm the sepsory aran, and are
the intell 1 arca: the gel
uon ronsed 1mes by warious

¥
sengory signs (the coldness of the metal playing an

important part, for éxample, in the perceptiun of the
key) and characteristic of the concrett 1dra of the object,
15 easier and quicker th.un the p:mcpnnn of its shape

on a diate im-

pressions.

For these ohiects diately ]
aad aytomatically named—though canfugion is often
eany—we must adout the existence of a co-ardinating
station which is quite ready, under the influence of
certain definite atimuii, to put 1nty operation the usual
reactions, a word, an action or a posture, An inyury at
the lovel of this no—ordmatmg station would thug involve
& pure * agnosia * and fen agnosic apra.xm. *the incapac-
ity to make the { for the bandl
of an obyect (pen-holder, s:lssnm, ctc. ), out only because
the object is not recognized ; and all this oecurs without
sensory disturbances, with corsect perception f the
incite-assotiative area is not damaged, and wathowt
motar or general intellectual disturbances.” With
regard to the exact location of this gnosic co-ordination
contre (whueh would be a true centre of perception or at
least of symbalic percephipn), the data relative to pure
Ggnosias, uniortunately very rare, suggest that ir is
sitwated in the paretal regian of ane he:msphelu anly,
usually the left. Gnosic disord quently ¥

' o b d.ulmpm of "tasbla Virdnes,” Husud veo Mayendert ngltly
anieraar eoetusal lemom, brom
loan of the pn-u of nlcnnﬁunnund of atitve cvmativa which
muze pournor lewems [* Tastbhadben, " Zetrchrft A die
ey Kewrolepr, 1970, Ly o ).
I Ther wre w fast demeoimd agnomes which conmunie by one of
the wpmptoma of wbellectonl sy o peen] opdequasy of amosmbme
funeismung
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general distarbences of symbolic thought of which
general aphasia is the most obvious mamfestation, and
also certarn disturbances of verbal symbolie coprdine-
tion upen which we shall have more to say when we
come to discuss the cerebral functivn of language.

4. Riz and Sigwrfeause of Covtiend Reption e the
Serrars-moror Cyefe

When a senzory excuation reaches the cartex, it has
already ontored 1nto connection with o series of super-
poged centres af reflex associmtion and has called forth
groups of appropriatz local or gencml reactions, con-
nented with the cycle of vegetative Life of even oo that of
integrative acdon.

If [ step inte cold water, [ feel well-defined thermal
gengations ; hut befory calling forth the associative
reactions and reflexes of recogmtion, the cutaneous
excimtion has aroused at the level of the spunal curd and
the bulb otor and i g i the
blocd-vessels of the lower limb have undergone a rela-
tively intense consttiction, the production of heat
liberared 1n the organism by the liver and the muscles
has been increased and a bristhog of the hairs has
produced { goosellesh.”  All these mantfestations will
persist even when [ do oot percedve the cold, and even
though the intellectual teaction, the registering of the
expenence for the future, be lacking. In the absence
of any trangmisg:on to the comeal centres of excuzten,
if the foot is dipped 1nte boling water, & retactive
movement will occur in the lower hmby, and 0k 18 kept
there, movements of the other mb, of motor agitation,
will succeed.

Let us note the behawviour of Dusser de Barenne's
catg, with the cortex removed but the sub-cortseal centres
and thalamus still intact : they withdraw their paws from
cold o¢ hot water, but only when the water 15 very cold
or very hot, and after o considecable time s they react
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when their hair is hed iding an ohstacle, after

several days of adaptati direcﬂy thei.r hiskers brush

it: they walk cortectly, without ataxia, move ther ears

in response to a whistle, and protect themselves when
hied, but xork dly, with faulty localizati

" Thus th & mink of p in the reactomn,
which remaing momentary and ceases with the shimolus
instead of influencing the Tater behaviour of the snimal
—the cat p e which are
not erly vegetative but alse integrative, not anly partial
but aiza general.

Whnller thig m|p1|u psynhu-al actlv:ty need not e
ki d, of by *payct da
rever for the prot is inseluble. We can,
bowever, affirm that it dars not involve association,
with that awakening of imagery, that complex elabora-
tion of reactions, which may be regardod as characteristic
of paychual hife.

We may asiome, therefore, that these sub. ical
rESPONSSS TEMain just as fore{gn 1 ps_vchm] hl'e, to
thought, as the th and
and th.ul, furlhcrmote, when cortical functioning ia

an mhib of these resp allows only
the precise and elaborated reactions of the higher area
10 pergist.

But another question arises, as a result of the classic
experiments of Head, Are there not ameng the sengory
excitations that arguse ungualified sub-cortical responses,
some which, ingtead of ending 10 the receptive centreg
of the cortex, cease at tha lower lavel, and yet are the
abject of knowledge? Could the knowiedge of these
stimull occur at this sub-cortical level? This Head
Feems Lo assume § but knowledge at once implies o
cartain ion, a direct invol of the
circuits of the higher ares. Hence it seems cerain
that the thalamus, where some recaptive impulaey
terminate, must contain ly incited
less and legs puble to fine shades of
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evacation, but entering into relation with the whole
intellectual area of the cortex.

Just agthere aze dizect relations b the
area and the incic-motor nuclei of the intermediare
lovals, without passing through the incito-motor station
orf the cortex, which are revealed by persistence of

¥ motor bet after the d ion of this
last sration, 5o we may assume that there are direct
relations between the sub-cottical receptive nuclei and
the assoclative area, and not passing through the
cortical receplive area.

And, 1n fact, the destruction of the receptive station
of cne h ph Eils to supp pletely either
the i d ¥, or even the kmowlsdge of the
cutaorous or de=p seneory excitations, as shown in
werbal reaction or adephive behaviour.

Perhaps even the real loss of senmbility might be lcss

if there wera not cortain Ble di revert
From the Inal hung to Fhe nearest
of the lower levels,
Min} ki's ) with the fing parietal
i d, and i the rest of the
parietal lobe Az well, showed a quantitative but more
Ny a of the tactile senss,

of sen!uhlhty to cold and heat; the thresholds were
h:gher. ﬂw percepuorus cmder, and the localization
Ity was o bed, but
sensil:ullty to pain was hardly aflected, and in particular
the localization of the painful excitations remained
rirly exact. In the case of man, in the most complete
cortical i h strong p iz st Felt,
there ix awsrenass of intense cold and excessive heat,
while scozitelity te pain—though ft may be diminighed
or retarded, often to a temarkable extent—is pever
abolished, especially Tor atimuli other than pricang
{pinching or buraing}
We must then assume & sansofy knowledge which
does not imply that the copnpcting agents of the cortical
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receptive area enter the citcuits of the associative area.
A series of assocaation peths linking the thalamus with
different levels of the cortex, and others, inversely,
connecting the wnn w the ﬂla!amus, make this direct
relation le, in addition o the system
of projection fibres which conducts sensary 1mpulses
t the cortex, where they are themseives tansmired

from o at the diff: levels where
reflax co-ordination takes place.

How then does Head ive of the division b
thalemic and cartical rectpton in the different forme of
sensibility ?

Without entetlng iote the deils of the fzets which
he has recorded with such force and originality, ler us
briefly indlcate the main lines of the system which he
has gradually elaborated, though we shall not be able
to accept it in its entirety.

“The facts have -ged from & | anal
—conceived on purely physlnluglr.al lines—of scnsm'y
distorbances doe to 1njunes of peniphers] nerves, spinal
conduction tracts, bulbar tracts end sub-cortical centres,
and ofthe cortex itselE*

Injury of a periphtral nerve teveals cutious dis-
socutions of sensibiliy which # bold oxperiment—since
repeated by varous physiologists —enabled Head to
observe very closely. A sensory merve of s furearm
was cdiveded (the externzl cotaneous nerve, and the
superficial branch of the radial), and during the experi-
mente conductad by his collaborator, the late W. . R.
Rivers, a well - known psycho - physiologst, he noted
the instial state of sensibiity in the area rendered an-

3¢ W H Riwess amd eary 1lead, ' A Iluwan Exponment i Nerve
Duveson,™ Beaes XXX, 5, 1008, ffr $1459 —Hetd and Sibrva, * The
Consqmences of Iejory to the Fenpheral Nerres sn Man,™ Bruw, KXYIII,
2, 1905, . 116338 —Head, Rrvern and Sherren, */ The Aderent Hersous
Spmen figp = Hw Avpect,’” Hrace, XKVILL T, 1904, pp 99-115 —Hmd
and Thompea, *The Geoopung of Aferent Impaloes within the Spinal
Card,” Bravt, XXIX, 4, 1907, pp 537741 —Hesd and Hobmes, * Seamey
Trestwrbancm frem Cactbral Lakens,” Sraws, XXXIY, &3, L31L, pp 103354
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and {ts neighbourbood, and then the stages
of its retum dunng the nerve regeneration. He dis-
tinguished, besides the deep sonsibhity to touch that
persisted despnhe superﬁclal mhma, two ty-pr.s of

fand '
Thus hﬁ( and ould can be felt by either systera.
P i the first w ppear duting re-
COVery——req a very great d in

between the stiniulas and the skin; the sensaton evaked
15 very painful and diffuse, and badlylmal{md there is
no delicate duffs of fally when
epcritic scnsshmqr has not yer reappea:ed its painiul
and even ! P iy re-
actions.

Sensations of heat and cald subserved by the epicring
system are evoked by slight differmnces in temperatore.
The art indifk well localized and deli-
cately graduated.

Cutanepus excitatlon with the point of a needle, when
protpathic sensibility alone has reappeared, produces
aleo a vague and diffuse impression, very painful and
badly localized; on the other hand, afier a retum of
eplentic sensibifity, the contace 15 accurately lotalized,
diser ian between the of two nerghbouning
potats s delicate and the paicful impression is, to some
extent, inhibited.

The conductors of the two vatisties of senaibuity are
d:sunet in (he wmain nerve-stem, the protopathuc con-
ductors behaving in a different way, duning zecovery,
from the epicritic conductors.

In the spinal cord, a rmgrouping of the sensary tracts
tukes place ; the conductors of the thermal sensabons,
cpieritic and protopathue, ave reunited and cravel to-
gether, and i thermal ap@sthesa for cold or hearalone,
aor for both heat and cold, we no longer find the feature
which we observe in lasions of the nerves.

On the gther hand new fratures appear | epicritc
sensibility travels by difforest paths from discriminatory
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sensibility fin the appreciation of two points) wod from
stersognogis, with which the paths of deep kinmsthetic
sens bility are related.

[a the braingtem and the ttalitus te fatures of

hic and eplcmic
and new mmm arc foand in epicribe w:mc unsi-
bihty; the apg of roug and

may be separately affecred.

The tarmination of the varigus sensibilities confirms
the dissociation, Epicritle stnsibility to hot nd cold,
which is not dissociable, epicritle tough, discnminmory
end stereogoustic seusibility, localeaben, amd kin-
ity ascend as far as the corer. Pro-
topathic sensibility to hot and cold, cutansous pain, decp
pain, the wenle appreciation of roughness, and the
appreciation of vibratlen through bone, pasa ne further
than the thalamus. We can group these data diagram-
matically—

e P o 0 0 2 T
o | ]

T} rJu Eelu uain TTnh nf“T“--;-i_ \’\hjmn
[ U ] 2 [t | 7ot

g L 1 ] e

= | ! l—'L:

i R i

toren P = e e

But this interesting arrangement cagnot be acocpted
in all itg details, On the one hand it is constructed
[1] tlmugh we wera dealing with elmmur, sengations,

and § complex which
would never be suppossd to ‘uave med uilary or bulbo~
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T + discr or gtereg-
gnosis, locali and the idea of rougt or textura
of hodies. Such disonctions are based on the Inter-
pretaten of certain disturbances (particulady in Brown-
Séquard syndromes!] which by no means besr gut the
conclustons that Head bas drawn from them.

On the other hand, numerous analyses of nervous
lesions during the war and repested sxperiments in the
autosction of stnsory branches prevent our admitting
Head's protopathic sensibility in the exact form he
has given 1.

¥ Maren-Béquand's spndecme 36 doe 4 o bemaedicn of the spmal ened,
all the cooducbors of the mEld ne o ko Toit wde Long aleroptsd  As the
ecniloeuwem of toe vomoos bombalrises pasn mio the cppoatte Balf of the apsnal
word wt dsMurent howele, such & seeton mccrugite the hemolaises] tracs mot
yit gromed wnd the beieralalem] ircts oiler arosung  Both halves of the
body ank Cwo affeeeed, boo fw duiforene wonbiines Taetde npremons
bowerer, are thvaded wte two bundley, oee of which crovves ma somn w3t
entirs \b¢ apinal ecrd while the ot ascepds on ﬂ|= e wde, thete o
TEwar Il floyeh , L b
v, A Wil EZRIZlE REGLISGR 1€ e pds A1 4 b ey W e othor
ade which 13 esingh b chuturll marmmabioa amsd whish, co-exmimg wish
the Jnamthiast ingary, obuolith Mncgneus  Thers an e o qoitsn, of
inrting specind coedartam of rammmatisa, for tha oo with prckly pun,
impreoon of byl and goll te decp pregee, i well scowub il gl
{6 M Térm, " Do ln dncmmitation apetinke ket eaeationy thermaaes
Sum 1npon o poes By thioee pindeale ¢ In denmaison petaeés, ™ £, 4
Sw Smfpe 119, LXKXIL pp $1-66 —C Spearmos, “ Anlpos of
Lotdicawhn lugnuel by o BeownSiquord Caee* Sl e gt
Fopodoiegy, 1904, I 1 pp 3Bagrak

3o 1lnrey Cur, " Hdy Phavry of Curanmem busudalny, " Frprkelme
cef Mewic, :-ms XXILL & pp uru 238 {iscvaoal X wan Trep
" Zudikr
_,ﬁn el 1954 Lxul, PP NI (An enomitsen of U muizneans Ar,
with wn snamaly of Hpgrvalion] =F Pladker, " Ein Beatag s Sludyes
der Bagrocrmuon voo Hastmerwh,” £ F e, 1915 LAY, pp 6738
oty af 1k Jeqom of & nerve of the foreirm by an imjecln of sodioe) —
W Trotler nnd 1! M Jhvees, " Ezprnmaniel Ntadie in tha Ionovabo
o the Blany™ fewrmal o Phrrrley, 1959, RXRVILL, pp 714-346. " Tha
Pecolunines of Senmlulity Gmod 10 Colancuos ™
Hereas,” Jonvans v Powlalygur wed Neweslgur, 1013, XX, Exp Hele 3,
P 1oa-tin {lopoant meseches with erpenmmial sexctieo, 1 tumed
mubnects of sevin daffétamt cutansesy nerve banches, 2 the gy fehetsma
made » puralicl rappranoc: bl thar wire phénomita of iMmafiatm wed
& Gnotance & refones) —B G Bommg, “* Culsseoos Sermucn aflcr
Nerve-drrusn,™ Cwarin iy Jowrmal o sapervmmstal Flyiapy, 1916, X,
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From these results we sed that beyond the hyper-
2lgesia which appeart in regions deprived of their
normazl innervation, either at the beginning or 2t an
varly stage of regeneration, we can give no evidence
of really distinct protopathic sensibility,

To sum up : there is a pain scnse which is called forth
by sxtreme heat or cold (Boring), which corresponds to
Head's protopathic sensibility and i3 2 sensibility to
burning of a spedific character ; there 18 also a deep pain
sense which Is not abolished by seetion of the cutaneous
llervei, and a cutaneous pain senxs of pnck {nut con-

bl buli g ur
I:rulsmg). " Head's obaervations are doubtless forms
of pain sense, or rather of algesic reactivity, affectva
and very inténse, such as Is revealed by ' ciusalgin” in
petipheral nerve [eslons®

And this vague, diffuse and intolerable paln-reactivity
se=ms t0 oCEur 10 certain thalamic mjunzs, ev!dently of
an 1mtat|v! 'l in 1 I jrgions.
H i th hl Ethethal, inteTrupt-
ing the profection :racts which enter the cortex after this

B g5 (A m:rly of anloweetson of Uie astenor branch of the intemal
Culannoe paTe lnmnn, Ly
of drap d af Typeral
» repenemum, upu.m\l,- for fermod mmal] L T Tallock, *Herve
Urerlap né relhied to tha Ralsisvaly Barly listura af Foan Seme Ralloming
Ingury to the Perighesal Nerven,” Journaf of Comharative Nexvalagy, 1920,
XL, pp 357-37€ (Obsecvativgs on 500 case of penphen] neeve Lemum
The aaly retuem of pum senubelrty y coanered with & hypeasigeme pheva.
menon 1 the reging of sdpweint rereck

¥ In cawralga, there 18ah imren of symputhelas Blwes—e vy capricions
drrectsons, Gollomeg i Lrosks of rhe Berres, ond Twrtrolarly dbe arterml
oxtn—camung extrome orathonm of the swnires of pualol iy, whdk
ey wwaly Teaches o crws wnder dbt nibocnce of seTiony aeiien and even
under ehe infinence of peche schos  The pan seems hie burmng (Wer
Mrtchell's * tbermatga '), which soppmla et fmm of pan—smingsd wmih
IearFs prelopathes thermsl wenenblry moy b tanuniied Ty the ameyelm.
el prpathetic Sbres (¥ W Raowm, * Gompebmted Nirre-fbres as
Coeduesney of Vesopathic Senanen,” Mrae, grs, XXXVIIL z, pp
38138 — Hamson ool Bdlmgdep, “The Condurium of Twwfel Afferent
Twipuliet i thy Spangl Nerwes,™ dm /o Flyringy 1916, XLy Bp 573~
584—]. Twoel, "Cootnboion u Uétade de I'ongwe gpathgee de lv
crumipe, B Min g, 1987 KXTV, (1), pp u: 3851
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lagt stage, is usually accompanied h)r frequenl painfal
crises, the pawn diffuse, 1

localized very hadly or nat at all, as {n causalgic crlus,
and in general is of 3 very distrassing charaster.?

‘These dats, even i they somewhat modify Head's
general scheme, ace in any case in full agreement with
the principles on which it 5 based, Thothalamus iga
ctotre of affective reactivity to sEngory stimul, while
the COrtex 15 an appantus for discrimination,?

Before d ining the dcular functions of the thal-
amicand cortical levels, in the elaboration of responses
to stimuli, let usdizgrammatize in 8 revised form thedam
relative to the pnnaple divisions of geareal sensibility,
which might be cln.salﬁed. in nowrdnnr.e with Sherring-

ton's group as piive,’ when they gve
infarmation spemlly :mc:rnmgtlm mndlﬁcanms under-
gone by the org; {painful h

and ‘extercceptive” when they give information especially

concermung an exterlor agent (touch or temperatere).
The thalzmus, which in the lower vertehrates deprived

of the cortex; engures the general reacnans ommorgsmsm

and tha el ¥ mental functi an
! See, fux examgle, the u'hcr'llnolu of Vears-PBadien amd Aymi
+ Gynidnye 1g18 (XY [0y

8, pp zm.ﬂ.mdnﬂmumn[“synm th-lnn.q-eem:tmnﬂmblm
du greront Huf See Mitwale der Higasans, 1903 XL pp 1150-7I04)

¥ Thes: reserreatons an to the eantewor of the thalnene eosory ceotnes bave
beem nodepdedl by Piere Manw and Baiper, wha admot aisctioe riverbum-
b caly nt th baved of dhe thalnwms ' Cur clucul ressarches,  they wy,
“Uremll i sowduRzaE sgreeng, o the whale, wilh tsors of W s~
Ihr dr Pl

G, ] Hemek, who alloms it tho coetex eaordisetes and wiegrmies

sab-cortinal quearts, an mbich the sy dafe hecame snprgganzed wub
thidem alfecires clements, among 1he bagher Eameald, conwedan (el amoeg.
the Tower verichmlen {EBuics 2nd bactremanc) tise thabumes 1 the exgan of the
tnghmi umonstion {aaplatsan and the modmeol of auncabree memary)
jparerned by amell and might, kdeger's seolbalamms sppearng s verlilaln
wheeh extabliibne commomuesinm wilh the orms (5F L. Tudica Himck,
" 8emu Wafeetwme an the Chgan aod Symifeapes of the Coneesl Comex, ™
Jowrnal af Acimol Rebapteur, 1grd, 11, 5, pp 333-335 —*' A Bkebdn of the
Onge of the Cerchd Mamnplect,” [ of Comparatior Newrolegy, To81,
WL, 4, P 435450 | We may alno uote that i he tase of the decercbeate
wt (Daoer de Barenne} ibe eardeno of the dbalumms erabies the animad 1o
leam to wrmd otwiscles, o the dute Fornched by the whaken
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affective mmbnllty in relation with the profusd
of th among the higher

mammals, indeed, it seems o pruserve thin rble of

affective whose imp 0 the bet

of the organism and mental Hfe 18 3o often misunder-
stood ; we shall reducn to this poink

Bam  Wurm D e Thop Kzvcdkees
I T

Pt owanea |
Fo) Ik Tl el el W] Pl
|| A=
i
ez B BT wv]- mia Ern!hn Kumbom
"‘r'”,mw_dt‘;‘"} Tack  Inifcwmm sl.n‘l’:n'f, hﬁm Firaeibe,
|
Thalamn devz| |
i | e rw - -
Flouraty i fase]

e et

ket =y

Sermomanir, wnfa-y} e Sy i Fiamiw
“rtar, rie)

In the dugmm, when the Jme departing the paths of sondociun fome
an mngle out by u dugomal line, o mdumies that the epocpng osswe ai fhy
Leved—thn padgd (70 aue wdw of the body 1otk oler , the dachle padba
utderpn dersmanim b beo difirent bevol

Normally the sensary excinons percsived by the
cortex art d by affective ipne aronsed
in the subreattical contre, and reappearing in their turn
in the associative arca whers ther influence must ba
considerable. In the mentl mechanism, this specal
infuence of the sub-cortical reactions wanld not be
negligible, since it i= constantly present, And con-
versely, when normal equilibbom if net disturbed, the

ive area ises derable nhibitory
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infl on affe Ivity at a lower Tevel, We
must ramember, for example, the rdle that psychical
inhibitian or reinforcement may play in the reverbera-
tlon produced by an excitation, in itself very mod
af the cuteneouy receptoss of the armpit or the sola of
the foot, and known as tickling 1 both in out intellectual
fon and our kot we thus cop-
fuse the scosury excitation itself with the entire affective
and motar eomplex which it calls forth,
A sensation of * pain’ is also in reality a combination
wnd aff fact which is still
nfnen overlooked, 1n spite of the individuality given to
‘sensaticns of pain’ by the analysis of sensory pomts
and medullary conductors.

This individuality proves lusively that not all
the are capahle of £ & painful reaction,
and alsn shows that cartain recaptors, when spumulated,

d ively intense reaction, of

I'l'lodlﬁable quxllty. itching or tickling—and parhaps
even sexusl pleasure also—eanstituting as & whole the

first i of the p of pain.
‘Thesn receptiva syst!ms only enhcr into thought gz a
result of affective revert with the sole 1

of pricking, in which the character of diseriminatory
senmation reaifzed at the leve]l of the cortical area is
faurly well isolated from the panful reverberauon (when

this lateer is tLot too RE d, 23 :hz i
stage of nerve reg in the ieri
um]mmc syndmme, etc.h In contradistincnon to deep
hing and the irmd of burning

pmklug allows d and diacri ion as exact
and delicate as that of touch, although the receptive
and cond are entirely and easly
diggociabia.

In the n'haewce of the cortical receptive station whach,
thanks to the plurabty of at the

Surface of the upper la)rar of the skin, permlts of gpecific
lge2al qualines, we hare
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only the indirect information Farnished by the thalamd
reactions ta sufficiently strong stimuli, aad by the dis-
agrecable or meinful impresaiona cxperiencbd in con-
nection with spocial stimuah : ' exteroceptive " sensibility
a sort of hesin, and organic l.mpresnons
(¢ inttroceprive " Sensitulity)appear in ail cases to arrive
at the cortex only when translated by the thelamns,
with {8 own affective elaboration.
When a limb is affected by cortical anzsthesia, in the
b af small excitati it is curious to
note how far this imb 13 forgotten, unknown and carried
tilm a ﬂoﬂugn body, [t appesrs (o be paralysed,!

1ts remain ible and correet,
and the paralysis even seems mnaderzbly more gerlous
than in ceses of hemiplegia without b where

the pabent, who is awkward with his limb, genewally
makes an effort tv use it and i5 to @ certn extent
suceessful. Excep: under viplent stimulation, which iz
rare, of where the thalamus recalls o the cortex the
existence of Ihe limb, nothing reminds the patient that
this bmb can stll ba made vac of. This is in strong
contrast with cases where the amputated Hmb is renlly
alive, through the intermedi of the co

sensory ared which constantly impinges on the associa-
tive circuits of k hetic and tactile thought, with its

% Thas m the * pyrhee paralyos " of Trum, oftrn sotoed drmg the was, 1o
oot el zmplaba BNy mofriphom duow Lo & Tecaliked kawh of U sicod-
g parictal end abready resorded witer dight mpores (L for mmmple, Andrd
Thawas, ' Abcly du kibe prétal,” frvus Niwralgrpes, 1§13, XL 10,
PP 617-623).

We may olnerve thal there 3 po real *atane® o the mevements of ot
b when coraul ioeedhers o showt; briw] sovemens we well
execuind, mnd tie bictmery cantrol of the krmentheis smpimsoa e dffeded
at the Jevel of the mb-eoetical centres It 13 pely wiven U costrol w lackog
that amne sppeas Hesd tes emphaceed the sub-coctioad rtlicuton of
watut to-okdiamuas throwgh lmestbete cagradnwn  Cascs hans been reewnly
repartst of wians, Larough mymy 18 the Jb-corisod mechumom, conubng
with poesirtabion of the power of movemest snd of wuperfical #ad desp
sezmbility, 10 e meomplete ool heoplegs [CF, Momer Voard aod
I - “hrmchub fosoets ard

mntnce,"
Mo Nrwrvlaguna, 19ad, XXXV1L, 3, pp. 317-330).
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memaries of impressions. These lattar are often aronssd
by the irritanons which it undergoes, at the level of
the scar, mince the nervous cenductors have rameined
in connection with the spetife rectptocs.!

When cortical anmsthesiz accompanies the destruc-
tion of the incito-motor area, the limb may remain
totadly forgotean, 23 in the case of a monkey reported
by Minkowski, whera he had made a total ablation
of the right centro-parietal region: *[f not only the
rigiht arm, but aleo the heed of the animal was rendered
immoveable,” he tays, "for three months it still did
nat make any use whattver of its left arm, of which it
seemad o be absolutcly unaware ™ {ix. s, p. 4190

The ammy of the cortex is essentially that of sensery

But in q of chsorvabens
dnrmg the war, made In tonjundiion with Riddoch,
Head suceeeded in dividing this activity Into a serieq
of special functions with ¥ and a very
reciprocal indepandence”

Firn of all, he chums. comes recogmition of spatial

fi g the three following p E
the power of apy g di and amplitude of
movement made paasively, which is the most delicate
and the most fusceptible of chapge ; discnmunstiod
b two ; and firarion of spots
touched.

Then foilows a gradusted af in
tachle exatation, very qlm:kly nbolished in cortical
lesions.

Finally, T of similacity and giff {in
the tize, shaps, wmght and texture of ohjects) beoomea
individealized.

“The three fundsmental functions of tha cortex would

16 Thrre, **Les ongues dvi mpréstoluens de espace tactale,” 11,
_mermal & XVl mn. ::p Brl-gay,

(o H Lead, " Genrauen and the Cembrmd Cartes,” Ardak, 1978, XLL
& pp 37233 —H. Hesd wntl G MMM " Seevory Luunrimnces in the
Hund fllowing igane of e Crrelaal Cortes,” Bruack Madsial frwasl,
1990, 1T, pp 78z
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acem ta be separately akolished or presarved ia cerebral
lesions.

Thete is nothing astopishing in the fact that in
disturbances of parcaption thers may B¢ a predominznce
of disturbances of the grosic functions, in the apprecie-
tion of contacts, or in spatiel representation. But
Head's constructions in the courst of hiz interesting
experimental analysis have litle homogeneity, and he
still h purely ptive injurea (ki
giving information om all passive movements) with
processes of intellectual wdennufication and assaciative

mcugmuon He even negl the incite
function of the proy centres of the cortex,
and afer denling with imi and I

as mmple sensations with special conductors, he pro-
ceeds to trest them as forms and espects of a spatial
fumction peoular to the cortex, going thus from ane
extteme to the other.
Head 13 really concerned less with distinct functions
than wlth e.'lemenlary forms of tactile thought = spatial
of ] , and finally, know-
ledbe of thc nahm: of the stimult The problem is
orne of perceptions which give place to more cotnplex
Heati the rep ion of objects placed at
tha point of exuut.inn, and the reconstruction of &n
extermal envirpnment, with the support of data from
the =pecialized senges.
We ure dealing here with types of =ssociative

L The recognuncn of wwipe—ox of the terture of ohyrl—seriuly wems
to 1 & coriam] pasepurs Fandtion, wid K 1k 1mdmble o suoma wih
Winkber skl impressiont of abage are formed 10 e thalemws, & wenls w
WAl v fer auand chape, by ecetnoabion of colaveo and lanratbetie deme—
o 1etiesl and hvosthens deis—and Ut ikt iechomitied i ihe cortes
srtwdy sliboruted , thiy mew u baed an clmerratioes of aeerenguaus doe
to thalaic baoom ; bat the dwturbancs 1e queston conld bave been ex:
plamed by defemucin i ihe slemstiey da fom whach the pereption of
ahape o dlsberated {£F Winkler, A Tumoer m ibe Palvmar Thalusa
Opeer A Conmibmism o the Koowledge of tha Vmco of Forme,® Srfne
Verebislopria, IRIL, ¥, 15 Masial £t Newewinree, I, dwctwine dn it

324

nrrrems, i, p
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reaction pecoliar to the cortical system,” correctly

pposed to the ung ¥ of the
thalamus and usefully analysed by Head. But it would
be dangerous, on the nne hand, to furget that a receptive
intercalation of stnsory. impulses in necmssary before
this i is p and that may
itself be nbolmhed . ling ta
the various types of cutansons and deep zsensibiliny ;
and no legzs dangercus to derive, from these various
iypeés of cortigal reachon, new mnntics with true

y und P a

2In {he ganeml cencenting which Pavlov has cooqirorisl oo the bany of
s work oo the pondiened sefie, he segunis o en sscotal octm of te
worlem it Mcaplve rils, which comvuts 8 amlybing and ayntheenog che
aflerent encitatsons,  {** Doe normale Tongked wnd afigewcme Konstwisom
dat Gromberannde,” Shaudren Arcart, Ar Plyuaisne, 1433, Fp 32408
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VISUAL RECEPTION

Tuz influence exarcised by vigual impressicns on the
behavipur of ¢the higher mammals is consderable and
bax greatly facilimted the study of the cortical receptive
centres of these impwesainms by the method of partal
extirpation, particutarly in that, as contrasted with
diffuse sengory |mprasmns‘ the ablation of the cortical
céntres i the of toml ro-
actions which ero mumﬂamd in behaviour wnder the
In of retinal

Exrept as regards i under
uondmons. such asthase ubdertaken to prove a theory
by 5. I. Franz, thers 1= complete agreement among
physmlugusus“ An animal deprived of = occipital
arcas is really blind: ot blunders into obstacles, and
does wot react, by muvements of the eyes, head or
body, to diversaly localzed luminous stumuli, ner does
it blink at the sudden approach of the hand.”

The pupil, however, reacts o changes in Light, and
under the sudden mﬁun:nce of @ strong Ilght, even
withoyt the thermal i by M 1

+ hes msual dusurbinoes wiler ooopual caDfRAKT. are mORiOER. 1t
u berumce the truly reupne peruse bas et been compledely destreped,

ua Krzvool's expenments hare kg praved ([ Berimg zur Lokalmatron dor
Sebaplice des Hondos,™ eed. Aer dur gun Fhyseaf , 1909, KT, pp bog-
€25

3 Abbwn of eng of the acemod areay uoses bindneas 1w ibe bem-Belds
of vuson of beth wyw ctasted uo the sppre wde (which compemds b
the iwo homolatiml bem-retme), esch retwa bang moplsd conostien
wub the muaal hema-rema of oap cre (whach ropresents iwoeihurds of the
Gbrw of the cormmponiing optia sarve) aad the tmporsl bemrrsen of the
other,

i
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it can produce o palpebral closing, ct istic of the
'dazzle reflex.'?
Apart from thege two reflexes, which are dependent on
snb-comml relay sraons, .nll d|e other motor refiaxes
By veular imp s in the higher
mumisals along with the adapied reactions.
II has been poasible to d.c'u.‘rmlﬂe thc visual arca in
13, and the proy tracts 4 from the
retina ty the region of the cortex whuch ad)mns the
calcarine figsure and extends desp inio the opening

Fi¢ ta The stnate orep of Elhol Smuth and Drodmana
fabaded) round the tolmanne fissurs (nemal et of the
1t bemucphere]

of this fissure. T d # be bhzhed
thanks to the degencration which fulluwn partal Iusluns,
between areas in (he sub-cortical relay cantres end the
suzface of the terminal receptive area”

When we turn to the consderation of man, disturb-
ances of vigion are iently evident for ocoip i iesians
10 have been the olyect of much anatomical aod pathe-
logical study ; and during the war particulurly evidence

' Rebmarn, ** Der Hood ohee Greshen" © R o Meraigrder
Crmivaibiaz, tyog, RXVLE, p g —Duses dn bareme, drek méed do
Fh, 19T, 1V, @ B2

1 GF M Mmbkowsk, " Zor Phymologna dee Sehephbare,” Supe Aveio,
190, CXLI pp 140-327, " Tiehes e Sebnnde und ue Beuchunmen o
den prnan splachin Zeniran, " Dokt Zastokr £ Narmowhnih, 1304,
XXEY, p 2o,
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lated and 4 i was abtained
in l.he topography of the retinal pmjer.uoll on the cortex.

r. Recaptive Tupopraphy

Vo Monsb d that the proj fibres of
the retina were scattered in a diffuse macner o the
occipital cottex; and hiz view represantad & reaction
against the extremn locahizing thenry.!

In i} w thig, H by declared In his
remarkable work that the retios was propecied in some
way, point by pount, on the surface of the cortex, that
the upper edge of the oaleanne fissure of one hemi-
sphere corresponded to the upper qoadrants of the
kelves of the retine of the same side, and the lower
wdge to nhe lower quadranrs, the base of the figzure

g the hori idian ; and alsn that the
centzal ye.'l.luwspm. had & special repmenmuun in the
anterior area.?

Though his localization of the macular projection was
inexact, H han’s other have ived
startling conBrmation.

Just before the wat, In att impostant thesis, Monbrun !
made a genml review ol' the hLterature on quadrantic
h { Liical obzervations), and
recorded a series of seven personal observations. He
concluded:

that the cortical centre of vision is localized and

limited te the caloarine fiasure and the adjecant
cortex |

' € von Mosakow, Srkowporlotgrr, Tod Hdil |, 1501,

* f Henechen, ““1a propetion & 1a retine pur e corioadid oulosnee,™
Erwamr mkfioalr, Apnl =3, Ipod  Hlesschen bay recemily remmded oo of
b chart, Whick 1% 1o often avedocked, 0 the ducavery of rwial Jotalisas
tum  “On the Valve of the Yuuu Centte A Bemew and o Feraonal
Apology,” Scamdimaran Scumtric Kemm, 1gaq, 10, pp 20131

1A Moalws, L*Homamagne an guedrons, Bus Thews, 1014 The
prinerpal clusreationy sade b4 of weoe doivd Mot ar cases, ond wem
oallectod in the Rarco-fapancss War by T Tooaye | Zias Sekidrimgm hes Sobicrs
iR e Eaviuiatom Seiiphde: mack Seodarkimngon o Virtsandieivu der

deiviem prureden Kovipe, Lo, 19990
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that thc upuc radiations am dmded mw o bundlna.
d p

a supcnor and an infedor ;

thar the uppar quad of the retina ds w0
the superior bundle of the ndmuuns, and is
projected on the upper edge of the calcaripe
area (hemanppsa in the Jower guadrant)y; and

inversely ;

that the maryla is proyected an to the i
part of the caleanne area {(hemiznopsic macular
Scaboma)

that the projection is the same for light, form and
colour: 2 partial destruction of the cortex or of
the radiations determines a consant, wbsolute
and definite hamianapsic sector.

Returning to the question in the hight of the marerial
provided by the war, he shows that all these conclusions
have been verified.?

In fact, among neurclogists such as Pierrt Manc
and Chatelin, and ophthalmologists such as Morax,
in France as well as in England (Gordon Helmes, |. A,
Wilson, Raddoch, ete.), Ialy (Grygnalo,! Par, Trecello,
ete.), and Geﬂ'!lany {Poppelrcuter, Dhmmer, Best, etc.),

plete, and the topographical schema
may be regsrded ag well catablished.

Thanks ta an ingeniaus process by which projectiles
whuch havo entered the cerebrum in lvng patients can
be successfully loceted by mezns of X-ray photographs
in two perpendicular plants, Plerre Mane and Charelin/*
an the basis at first vf 36 and afterwards of 40 new cases

1 A Mankrn, * Les hibumnspues en quutrant et Je cestre cwrixal de b
v, Prese AbGecl, Oct 23, 907 p

" There (b an srbeneve bt Tery woomplee Ribliogranhy oo ol dis-
turtmoce doe 10 war waunds i [ighein, **Le Jawm dell' spparsts ymes
efla forite i guarie dol crmsa,” Grormals defe X Asead o) Aed ah Fareme,
rgig, LXXXIL, Mimxaras, pp. 398

$Pume Wame and Chatelm, ' Lot tresbles vumels dus woe Hovne des
vuaen optsqwes mEre-céréboales ¢t de Lo apbinr vl corticale dueg les
‘leuares do color par coup de " Rre Mewr, 1935, KXIL pp. Bligag,
ol Rom Newr,, 1906, XXIIL p 13
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of ¥isual disturbance due to ocvipitel wounds, were able
to estmblish :
that the cortical centre of vislon is localized in the
calcarine fasure and in the adjacent cortex {thr
lower part of the cuneus and the upper part of the
lingual lobe) ;
that the upper quarter of the retins is projected on the
upper edge of the calcarine area (hemianopsia in
the lower quedrant thiough cortical destruction) ;
that a linited I:sicm of the uuniml visugl area, on ane
side, prod of a hemi ie type in
sach Imlf of Ihe wisual Seld of the opposite aide ;
that the matula is projected in the posterior part of the
area In the nelghbeurhood of the tip of the ocri-
pital lobe,
A Jittle later, W. T. Lister and Gordon Holmes con-
cluded from & study based on a score of chservations =

that the upper half of each retina is represented on
the dorsal (or upper) part of each visual area, and
the lower hall on the ventral [or lower) partt ;

that the ceutre for macular or central vision is located
on the posterior extremitles of the visual arcas,
probably on the edges and lateral surfaces of the
occipital lobes.

The partion ef earh upper quadrant of the retina in
the immediate neighbourhood of the fovea, together with
the adjacent part of the foves, hag its represeatation on
the upper asd posterior part of the visual area in the
hemizphere of tha same sede, and weer peres 3

In the tep of the periphesal retina—the
yellow spotr excepted — the projection of the runnal
quadrants hag long ceased to be a matter of doubt. In
cach guadrant, the distinct projection of each retlnal
poiat has been shown by small scotomats, small blind
areas in the two Jing retinel g prg-

VW, T, Luterand Gonlon Halows, Sracwd o Fay, S, of Nowwame of
Lwden, 306, X, 4, Sect. of Ophal, pp g
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duced by wounds due to minuta shell aplintezs, which
d_estl:oyu‘l only & minimal zons of the vizual arma, whose
distriboti 5 235 to tha morpholagicai design

FIt. 11 An ot of o the double

lowar qmdrant {the blmd regeon 1o biack), after Cordon Holmes,
with desgramig of the lemont afecting the cpper part of the sinate
area 18 the twe bemaspheres, whenos the blnalnezs an jhe two upper
halvan [coreespoading to the lower naual fields) of fhg teo reune

of the cortex than to the cyto-architectonic structure
(Elliot Smith’s avea strists histologucally studied by
Brixdmann or the so-called ares with 8 cellular layers).t

1 W way realt that Bredmmnt { Voo Lodatsnme—isdrs dar
GrarrAirmsnds, 1909), remnang the faodemketinl 0 1810 & lyen, du-
‘tumgunbes i the sras s . 1, the worml Lyer [Cajak's plenfanm] , 3, the
wxtrrial Eruoular, % b pymoudel [3mell and wedine i)y 4 Ll



o THE RECEPTIVE FUNCTIONS

But for the central area of

’%h the retine the question {s woch

more conbmoversial : In fact in

- .} complete hemianopsias, seem-

Ingiy dus to 3 destruction of

the visual area of onc hemi-

sphtre macular vision wag
generally unaffected.

These facts soggest the fol-
lowityy bypotheses : either the
fibees of the macula mix with
the peripheral fibrea and ex-
tend throughout the vizual
area, or even a litle beyond
[Dejerine, von Monakow, etc b;
or each macula is projected as
a2 whole inte the two hemi-
spheres, 5o that macular visdon

Fi 14 Visual cortex (area staaia)
afier Von Mooakew.

Tha graur develapmant of the sommayn-
ot fitoee m asteebls @ para
eular, beude the vertoa] medollary
Mty e hotizental umi whosd
whute macter & vruble 1o the oaked
i iheurats of Geonan o bendle of
Vacq-4'Axyr] at [l sipemally (apper
atratum) wod st ¥ (lower atratem)
The arormaus drelapment of Japer
TV (bl pransier wits dellat
] woll ke ool nod the redme-
tun of the ganglamated liyer ¥ (sc
awell-develuped 1n the motor covtix,
with tba D calle}

enbermal grumlar which u dinded wto & superfioal simimae, an antemeduace
rarum [the dnate crtom of Yeeqed Ay or of Genean, with lage stellaa
cella, charscanmie of the vuusl mimk =nd 3 deop wimtuss ferald sialflsle
ell, 5. the guaglonsied (wub luge prramsdal eslls or Meymerts mmgle
pelld], #eed 8, tie moltform, dirsdid 1049 40 A3guir gizarwm (lagge cellewnd
& rurvsd mowediog sannze)and o fmofum s fiosgile wod fusde
oells], In mwws of previmu bindness of perphcnl orgm, we note peoe
poctmliy & comdentble rodmotse m the gih oy (Balian),
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itself pan anly be abelished in cortical biindoess iy
double lesion, just as audition disappears ooly after
dauble temporal lesmon ; or finaily the maculs is pro-
jeeted in = less vuinerable eren, which was located by
Inoyye, afier inatlon of pati ded in the
Russc-Japenese War, w tho posterior part of the
occipital labe (1009}

The exi of hemj ia with the inclusfon of
the macula, and, on the other hand, of double hemi-
anopsia with persistence of central vison, of hemi-
macular scotomata by 1solated lesions of the tp of the
occipital lobe on one side alone, and finally of double
maculat scottmata due to leswpng of the points of the
two occipital lobes, has shewn that the last hypothesis
was the only true one ; with this resereation, that at the
exact centre of the fovea, at the fixation point, there is
doubtiess 2 mizing of fibrea gaing towards one or other
of the hemispheres, 30 that the destructian of & single
wigual area never abolishes vision 1n thiz ceptral point.
Tina is enalagous to what 12 established ing the
median Line of separation of the innervation of the skin
by each hemisphere. And the region of macular pro-
jection has besn proved to be stuated at the tip of the
occipital lobe.t

The fact that the macular cetitrt octurs in this area,
which is situsted very low, near the cerebellum and the
bulbar level, expl ita shght vul bility, at least
in cephaiic wounds compatible with suevival; and this
remains true, although the surface of macular projection
be large, especially in relation ta the smallness of the

1 ¢ Momas, Morcan and Cowclun, “ o différents types d'sloémucn
4 I wRon mueghore dams Dec Hewehs irumalgaes oooputades™ Adwmads
2 Oenhatepwe, 1518, CLVI, pp 1-34 —¥ Mams, * Dmcaraon. dat hyprhises
Tasbet war 184 comwmung eortivales dew lmcraus marubures, ol , b 2535
—2, Pramwel, ] Boliom, and W Gebmus, © Bdaied Lenon of tba
Qoepete] Lobes with Ketemhoa of Maenlar wy doonct fom Fanommie
Varon, " Snnn, 1915, XXXVITT, pp 47273 (and Franiwell, Sdwbonrd
Mobrcal Jrrwdl, 15, XV, pp 418 —F Dimmer, “Zwo Falle som
Bohuswericizungen der cemtralon Segbabmen,’ Wuw AY Wk, Ik
KXV pp 5c3-sa—Trocll Ann. o Mal NMaweig, 1oac, XXV, if ete
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cocrasponding retinal sarface, because of the density of
the distinct receptive elements in the cental area of
vision.

Basing hiz opinions in farge on his p
whservations, Gordon Holmes? suceeeded in locating on
the area stveate, assuming the edges of the calcanne
fissure to be turned bark ta disciose the cortex covering

Fig 15 Dugram of the propecton of the vinul field {and coose-
muexily of the retinat sarfacs] upan che ares Rinures, aftar Gordan
Holmes
T variotn tegiocs of the Bedd nre repasied on the secting of e cortex, 12

fhat 1 oan be wzzo whes the edpes of the caleasis Buire are Jrawe
back  Akwve the bonom of the fupure are projested the fiskds of U
Hwar hull feorrmsponding e 1he oppor neomal quadeanly, m front s the
mom prripheral fields, the marnb, 3 iepresenied Telund, sl thy up el
b potapeial Lobe, wulb us proper dnpang

ity walls, the peripheral and macular sectors of the
retinm, The very possibllity of this schemarization
shows how much our lmowledge of the receptive topo-
graphy of visual impressions has increased 1m conse-
guence af the grest number of occipial war-lesions,
and how fully the idea of a point by point representation
of the peripheral sensary surface on the corebral cortex
bas been verified.

1 Gordo Holmes, * Dnstebaness of Vrnoe by Cerebes] Lennes,™ Srevk
Frursal of Cptictmolagy, 1918, 11, pp. 153304
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3. Refatems of the Various Forms of Vitwa! Tovpressum

Unlike smell, msion covers more than one category
of seneations ; e dxstmgmsh crude sansatons of light,
delicate imp ol ch shade, and disccmi
tion of form, which is effect=d especially by macular
vigion.

An a matter of fact, elementary vigion af form 1
essentially connected with the spatial discrimination of
unequally exclied retinal ponts and with digtinchons
b:twnzn neighbouring ateas of light and shade. It

a percep pmc:s, with graduzted
P pecificall ght into play by

adjacent neurones
Thus ig a i ily mare vul ble than

the crude reaction to a lumimova stmulus perceived e
fed, and apprecisted in an unquahficd way as egands
intensity, allowing only a vague localwation, controlled
by the hemisphens which s exciged.

And, 1o fact, i partal muries, perception of light in
the hemianopsic fitcld may be intact, while perception of
form, which 13 normally vague in the peripheral parts
of the field, iz completely abolished.  Thus is what Bard
meant when he sad that hemamblyopia 15 & weaker
farem ofhemnanopela. the erude wis00 of izht being the
aifeenn warieart

The fact 15 analogous to that cstabhished m injuries of
the cortical zenzory arez, where a shght raiging of the

o] hreshold of tachile
derable rlse of the chil: I threst "amlufthe
of di i and i errors in

1
localization result
But ch i prion {3 even more vul ble than
perceptive functiorung, which implies the integrity of
the ampciational neurones and the isolated reception of
1 The thieshld of lomunoes wisiom sn @ eswe of bemuaopon throngh an
ocomuial wound, whoch ceme snder sy oolice, was oaly mght \sos s bngh
an the prciaally blod sde wa o the doiect wde  Pot she dufSeraotal
thpeshald poydd meat be mveammed, und there was i srrEsnos of form.
H
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each of the i 1 d by the

sasociation paths, without ther diffusion which mnlm
when the myclin sheaths which isolate the cocductiog
fibres are destteyed. Though Bard tegarded hemi-
anopsgia a3 the first stage of cortical in_]ury, then hetni-

p and Enaily pia, &
disturbance, however slight, when tt can be discovered
produces hemiachromatopsia, that is o sy, blhindness
to calour, almost always tptsl, though somenmes only
partial, as in one of Gngnolo's cses, even when per-
cepron aof ﬁom persms. Hemuasmopm 15 & =il
uvere gerioud di cam-

plete blindness of the homalagous hemi-retinas.!
According to cerfain writers, we should d:stmgu:sh
yet another order of mizuzl sensations, the loss of which
represents en intermediate stage between astereopsia
and aphotopsia, namely, sensations of movement. The
crude perzeption of light and movernent fa whits test
obyect agamst a black background or a black one egainst
2 luminous background) appear in the first stage of the
recovery of vigion after cortacal blindness due to cramal
injury i the oooipstal ares, according to G. Riddnch *
Head has slso noted a caze of parual hemancpsia in
which the impossibility of defini ionery cbjects
casted together with 4 certain appreciation of move-
ment'  Finally, Poppelrtuter adds the sensabon of

T EF H Pron, " Der degrs de Vbbmaonpye suronle  Lhéms-
tirbopne,” © K Socoded de Bradager, 1976, LXXIX, p 1055

4 Noroully the ochromstups may be o Jowng resdus of 5 somplele
Irmuarapmn, 6 2L Ay Appmar 0 8 tamnent fshien dung ol mq
tFiecn Maoe aod Chaselm, and Muohrus) Thus we buve eemuchroms-
ppc wcoloorta which may eoit slene o wilh hemunopor eolomat
When necontosygn oF eqgrsih s (nmptosnd ibganmy difeedes
with mlesquent dom realecrplion, for extsple) we man we dunebaness of
the theeg forma of vy aUsereding Goc aoother 1A the e onder (gF
Moms  “LhEmmnapas par eobleics du ceing" Samair o Cowigr,
14th, CLYOL, pp cozz—Menkros, *Le eeoire cortical de Iy mauna,*
Avchamer apumwm To1m, XXXV, 1)

LI Dezipilal Iy, wih d

xdmuw Appu:mm of Maremens," Sraw, 1413, XL, pp 1517
* Procasdar: of L Suy, 5o, o Medicws, 1908, St of Neavolagy, p 57
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to the { of brigh wnd colour
and acutencss of discrmination’ Ha noted that an
sject which is invisible whea motlonless will be seen
if it 18 mewved.

Bul thu iden of a specific senmlon of movement,

d by Riddoch in lar, cannot be ac-
cepted: It it a normal and well known fact that an
objact is more eamly seeq by the periphers! reting when
it is in motion than when it is at test; the fact thar it
appears and disappears 1o s place will also facilitate
vigion. This is a phenomenon of orientation of the
am:nnun and a Iuwmng of the threghold by s‘pec{ﬁc

for d ion of an mhibtory
ot even both)

On the other hand, appreciation of movement 15 mora
delicate, especially in peripheral vision, than appreciabon
of extengity, angd consequently of form ; this 15 also &
normal well-known fact, analogous to that of & much
more axact imi b ¥ than

P by o

M. I or paia, and theg
allows us 1o demonstrate morn readily the sustence of
one of these forms of vifion whea they are considerably
igjured. But it does not constitute an elementary specibe
reinal sengation, which i3 very dificuit to concerve,

he apr of LA D based on
elemantary local impressons.

The fact remains that though cfforts have long been
made in locate a special centre * for colour-vision which
in superposed on hght-vision, from which it 15 sharply
distinguished, in the cortical projection of the rotine, as
the tactile, thermal, or kinmesthebc sensibilines are
superposed in the cortcal projection of the cutanvous

surface, it has i iably proved to be Iy vulner-
1 Waltber Fojf 5 ducrch Kopfochess tov
Arwps, 1, 1q1y

1 Willkrund, for exmingle, bed oummed three divtinst eentees for Joammems,
dinommtc md il vikes  He max simeyoenly foced Lo sdmot the ml¥
of tha rasan) eanIre which bomday 16 o Langer queseted,
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abla in contadistinction to the diffetent cutantaus
spnsations.

The vhservation by Leénz of a moroscopic alteration
of cne only of the eight extracrdinanly nch callular
layers® which characterize the avet ffnafe of Elliot
Smoith and Brodmann, the ana of visual recoption, 1o
conjunction with the presumptlive custence of a pure
hemtachromatopsia might seggest in this relatively
superficial layer of cells, specific chromatic neurénca
fthe upper pyramidal cells).

But this ihility eannot be
greater vutm:mbuhty of the layer of exlis wnt.mllmg
chramatic sensory reactions.  In fact, cerebral com-
P by iavolviey fanctional distut
may p d ; h which di IPF afper
decompression ;? in partial injures even of the optc
tracts and af the chiasma, hemachromatopsia is often
the firgt phengmenon ta occurt

In order to explain this we must take into account the
way in which & chromatic sensation can be evoked in a
piven pomnt of the retoa. The hight natmg thls pmnt
arcusesa of brigh of g
endowed with a lotul signature |1nkbd with tha corre.
sponding connacting heurone of the cortex,* and has its

1 The dwusas wary coondembly wih diferet amien  The refanan

beaween them ban been oepdnped by Banne i ha ekl work om Uie
earclra| corce (Fart 1), pubhubed by the Frame g o Meriolapes, 1yio, TIT

1z, p b

11 Honlley wnl B Cughong, ** Alteratsons 1o the Colomr Furlls i Cases
of Nresn Tumaur,” vk of Opktinimabgy, 905, KXXVIIL, np 4r-46s

F &f Pame Bano amd Chatehm, * Le tnalde wel coesfomab, aua
bberures en rused opiwucs ecumles ek de 1o aphits yeaelle oriale
bémunopuss ¢n grodrant mpinenr, Hbmmchromaiopuies,” A Mewey-
Iagigiar, conb, XXRIIL p 138

4 The Aiag " sy of {h bl fur whnch, in bnoceulae
Vi, the 19 & mpghe spabl impremon, mmd o ddferent nznlmu and nes ma
angle neurone bof “ Sur I
centrnle dey Gbims crmoie of diteciss diy nerin npuqvu,‘ "Cumn'bnhm a
Fanntodin 45 b Mg de ks vaioo oancal
da P, Tin, Arck nenn ol Mewrsl W de Prych UdeIIl"SI!Iu
cundune snatoangum &4 In vuboe hinceders des Ly yoss opbgues

b Ewbibab, Tz, IL G-p6)  Bat thee orncoses shich must be
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own fative circuits, g cartain
fixed ocular reflexes (the mwelnem of the cye assuring
centro-foveal fxanon, for example, for a penpheral
point). I the Iight is coloured, it is farther necessasy
that the nervous smpulse coming from the excrted retinal
Tocephive 0one, in the case of a punctform lumingus
foreground, ghall be able 1o secure the acuvation of a
tpenafic amurone for the degree of light (and the number
of percepuble gradations —apart from variabong in
brightriess and saturation, that is to say, in the relabon
b the ch P and the imp ian of
bnghtoess—is considerable, between 50 and 150, atany
rate for the central pointg),

For thiz reason the projection Rbre of this mone, 1
connection with the senies of chromatic neurones—each
wmith ita local ficity which is a B of thim
connection—must act at a single touch of this keyboand
accm'dmg to the length of the dommiml. wave ul' the

‘These ph:
are doubtless due, as we shiali see J'.tm:r o tl|= peculiar
chronaxic cocfficicats of these nevrones ood to the
medification of the nervous impulse cocrelanve to the
variations of the length of the predominant wave. In
fact, though we are not at present able to gave an account
of the mechanism of peripheral transformatien, we know
that the negative retinal vanavon, which gives us &
30rt of translation of the nervous impules itself, clanges
its form acconding to the eolour of the Light (perhaps by
a onmbimation redulting fram twa or three clementary

Processes).

This dalicate of ic tones
even more than the changing Of cizcuits for the mmlmal
variations in q i by the graduated sensi-

awocarind, amd which arc sneegraled un the tmt aconnye and reffes crks,
poais for tkad vory reasnn n ungle locl apemifioiy AR gupgeimental
dusacrseisan, o dbe Bctn hary sxiws, oen canse the Benmods aof Ghes
eoemuponhdiog peinis (o aoqume n iffirent loesl speobaty (Ardaune) aad
@ s 140 cber newrooes amorate with Lhem iR S6men aroals gremg
them the mme loal mga.
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bilicp which sppears in the detarmination of the
differential thresholds—th: ) grity of t.h:
the &y ized aof tha ch ic eyl d, for
the proper cocfficlent of the neurone is wodificd by
the slightest injury which it undergoes. A functional
disturbance, without complate destruction, deranges and
easily incapacitztes the chromatic keyboard, which
represents not so much an individualized mode of
sensibility (as hot or cold in relation to touch) a3 a

ff maode of resp to gertin lumi Exvita-
ticns.

3. Pavespreor Fr and Freual Co-ords;

The calcarine ares of the awa siydosr is raditionzlly
known zs the ‘centre of vision.' But the sxpression
is incorrect. The act of waion does net occur entirely
in this ptive station; it 1 the op of
the assoombive circwts which not ooly traverse the
occipital lobe, bot sometimes oxtend as far as the other
pole of the hram Lesions at various points may be
shown by d of visual funetion, thoogh we
are then, of course, no longer concernsd with disturk-
ances of elementary recepting.,

In certain cages, special centres for definite wisgal
functions have been assumed; for example, 1t has
often been supposed thet there 1s & centre where visual
memorias would be stored, a centre of perception whare
visuzl ideas would be elsbarated, sic,

Von Monakow hax nghtly opposed nm:b views ;
memory should be regarded as 2 d
and not es a storchouse of images. ln his opimwon,
the mnemeonic [uoction extends over a large arta
And it is certain that disturbagces of visual evocation
accompany occlpital leslons even beyond the calearine
area. Oan the other hand, when he assumes that the
evocation of visual rep bl
as a general function, in spite of the destruction of
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the reerptive station, be is allowing himaclf to fall intg
the sume error which made Lim deny the topographicat
Teprasontation of thn rating on the aves preafa.

The evocation of & wisusl image implies activation

in an i clronit y including spexific
g in the P sl.ltkm When
thrse are d; yed it is impassible to evoke

And the abmence of visual represenmbons 1n complate
corncal blindness among adults, apart from bliindoess
through retina! tnputy or intermupbion of the ophe
traces, 5 an established faet.  Many instznces are
cited where hallueinations are produced in the blind
part of the field in cerebral heruanopsia; but i no
case has an autopsy revealed 2 complete cortical de-
struction of the gsrea strvetz. I the lemion interrupts,
in the subjacent whitc matter, the incomiog tracts or
cren the first neurones of the Iower corocal Tayers,®
without damagng the stellate cells of the median layers,
which are charactenistic of the visual arra and should
cotstitute  the speaafic connecting neurones,” halluw-
nations clearly reman possible. 16, on the adher hand,
1he cortical legion prevents the functoning of the 2pecific
neurcnes, and even f & certawn vrude lupungus visiun
persists, as in 3 case ! observed, these haltucinatons
ace only produced in the part of the feld wher: vision
is pressrved.”

L ABrr pecting of the opbs Imeld Ehete o & Gtkinuive egenmmtven v thr
pobymorplia coB o th Bl ourtical Jayer 2nif uf tbe wiucy eetls af layer
¥ af Hrosiownn frun Vunakowh

* Kamen y [aal phecs the ''anslomcsl st of wimain ™ m the luper
aF Uhe Jarge stellale ol opgeniog Ot the Gaont of e g colls
coaducts Vib¢ mismpal upesl coolansm, which e be Le regitered a6 the
fowet 4f toamnnes or apocel mmages” (b i de dorwde, 1900,
“Tng Bebnnde™ p 735 Hrebne amqpbusin Ui ol bt hese calky
abaut which samdy the gralongerioss of bt amall myraosdel oedlx, the
prakles, are no inivenced Dy the Bbees of (he superficm] byer (Capl'e

plaeform loyer)
"On (he wobpst of hemweopne heiloceatsne, see Willred Harna,
4 Hamsahupes, with Reftrrect 10 np Tennnen), Vaoee,™ Sy,

1397, X, 98 361 —1!, Tenger ard ), RebookLachuns, '* L= epndree
™ L Emolpimds, 1941, XVE,
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The scnaation of blacknesa in the blind part of the
finld ne longer appesrs when hemianopsia is due to
cortlcal destruction : this seasation is no more possikle
than the ethers (for 1t is that of a vy shght brnghmzss
sppeanng by H 3 13
cortical origln is not recognized, and wounided man are
astonished at the awhkwardness which makes thent
blunder into ohstactes, alweys on their blind slde:
their heminnopsia has to bs sxplained 10 them,?

Von Manzkow?® even cites the case of a patient
Flinded by double occpital destruction, who was able
o imagine a wax mper, though be could not give its
characterigtics. But to attach importence 1o :uch a
remark® 15 1o ook the difficull of d i
in meny casss between true visual memory, with re]:rz-
sentation of forms ty light and shade, and memaoty by
simple ocular kinmsthesia, which gives a very satisiying
reprasentation of form, and one which 13 regarded as
visual.

If the memory of ocular kinazsthesia iz preseoeed,
and particulacly if movements of the cyes are sull
possible, wt imagine that we are calhng up vieunl
e Fr5pe Jo oee of Hinnesr Wiwa'ls easer, musttpnr hallunsstwme
appearcd in the hemmnopoe feld, bot vely aher semvery of moog, whah
n3 the rosult of wn uoapml fctoe (o, agry, 3,

e
CKCIL p 1
3 Dofemr ki ducumed ey carcfolly thus qoation of e dutictrn
{1 MUNg, 80 Craefe) belween ' Schwarazhen and * Nihimmbas
[*"Sor In vemoo nale dama Uhimmanoplio” Nwr mbdeal oo & S
revvewdi, 158G, G yuar, VITT, pp 4454508 Buch o difitancs 1o vl
Ihamsour has alwo lesn reesedly coomdered by Foche [ Ustessuchungen
dbat daa Seben der Hemunopiker nod Hemmmblyomken,” Zatrdr fir
Prechrlgpa, 1937, LXXXV, pp, 1-n43).
B gf Van Monukow, ** Urber den gegenmarigen Sand . . . |7 Srgvbwoina
e Phyprpopir, kgoy, 1L (Il p 128
E.:pmmuul wmlyws oF the memovy of forgns mnnepulﬂ: of grmbahe
pod me of the great wular
nad tbw miall pant played hy wrysbmbmn moosardy alb sodivdyab, with the
jenensd slicuem of renliy vumal repreveotsboes, ¥ very Mrong dicune, espers
ally when aymbolic and varbel schematiazion B pomsbls et which s
mabizunied for vuset] seproscrtalpon, nad play Lo mme part, sob wely
nmkmlwn.:qu Mm, 4 Rerlerebes comparatives mz ln mérmnere
i 1981, XXI, pp t1griaf).
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memories, for many peoplt, in ordinary circumstances,
have no true wisual representanon  gther than
kinmsthetic,

The specific ¥ ! for s ion are alsa

¥ for the datr g of that sensa-

tion, whu:h ls ulled the 1mage—a dynam:u process
and not & p I's resting

in the nenrnus substance, where some subtle spent
might go to consult i

But these ate probably not sufficient; an impulse of
peripheral origin, opemting certmin notes of the key-
board formed by the spwﬁ,c neurones, tould not by
this act lone prod which 12 a payel
phcnomenon, this n:nults from an exatanon of the
aspociative arta by the speoific connecong ncuronts;
reception begins at the Ievel of the calcanne area with
its rich and vaned group of cells, but is cotmpleted
wide and humerous circwits.

While (he tracts which directly produce cerizin
reflexes apparently issue from the deep layers of the
cortex—and further knowledge of these, ss we shall
sce, may provide us with more detaded information—
from the soperficial layer formed by o nctwork of
assgriative fibres issue the (nciting impulscs of the

ghbouring relay which theoue|ves enter
into connecton with all the cerchral aceas, auditory,
tactile, kinmesthetic, tnota-motar, etc.

One of tha influences arising from a sudden excation

will itute the of with the inhibi-
tions it involvas, lhe importance of which in the upera-
tion of wisi lur vision by well

koowr. This reaction of attention, whlch as Head
bas shown, is very much weakened in cortical injuries
of the sensory asea, is also very casiby digturbed! m

I The duorder 1 qowlion ssms soosetemes 16 have beon the ondi masi-
Eemuran ol U angury, n e e alsorved T Donkin Llckmea
(e f oaf e, T1, 1908, p 3530 It i, ol codme, noto nutier of general
wonkemag af steniop, it of an malnted Jow of aliemirry caprey for a
o ander of dumall
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oeeipital ledons, as Gorden Eolmes, Poppalreuter, and
Wilhelm Fuchs, each from s particular angle, have
also noticed. In an area where the peroepmn of
darlmess or of light app is

when ng other object is vtsible o e e_ve, nothing may
e perceived when woother object appears in 2 normal
part of the field: when there are two rival reacticns of
attention, wach tending to provoke the inhibitdon of
other eircuite of perception by means of the extitation
of another group of connecting nturones, the waction
af the normal cortical area will so predominate that the
excitation of the other produces mo conscious effects.
When th,e functions are normal there will be 4 much
greater of af ion in ooe fiekl
which will annul the psychu‘.nl effect uf a perlp‘lgral

of the opposite field ; P

inbibiion in linecular vixon is an urdmary accurrmnce.

Thus the nervous 1mpulses eancerned in vision issue
from the Z and iorad hrough the
entire brain.  But it is cectain that 2 leglon will most
easily injure the association paths of wvisual thought
at the approaches to tha receptive statwon, And, ag
a matter of fact, this funetion is found to be sclectively
injured 1n accipital lesions which leave the calcarne
arca untouched.

But distucbances of this form of thought may appear
1 consequence of lesions which, though always lucalzed
to sorme extent, are relatively distant from the receptive
ates, indwating an mt.zrrupucm of certain iptercartical

ofa Y

In 5p-called pey  visual
agnogia, there 15 stll vision nfobjm, gun:ml reactiung
and reflexes left intact, but their assocsative unlization
is ne longer possibla; objects are no leager recog-

chatarienatie auly when mwcaler noon o prescoeed (duhsd paceptian of
fopm heing powmbla ouly at th ot of ths reios)
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nized by sight, though gtll recognized by touch or
hearing.!

Limited visual agmosiaz are found, for example, in
the form of cermain agymbolias: the sigruficance of
sitple visual signs is no longer understood ; cards,
Bagy, etg, are oo longer specifically recognized. An
uce of clubs might still be recogmized as a card, but its
particular cluracter. value or use would be unknown,
“This esy may ba 3 of hmited, for
azample, to printed or wdmcn syms {verbal agnosia
or verbal blindness), and even to eertuin of these signs,
80 that only Bers may be d d, ar, on the
other hand, oaly b may be d . In
order to give an account of these partial disturbances,
we must introduce the Idea of & co-ordimating centre,
that is o 53y, & 3y grouping of the B
neuroncs, which intcrvenc n the assocmtive circais
of certain forms of thought, of symbol thought in
particular, and form mn essental stage.

A more detailed examinanon of this idea of co-ardina-
ton will be wndertalen in connection with language
in general, which invelves an impormant vipal
componenk

TF Beu has ppeeslly enamancd, m satcs of erinint Lan, dounlers of st
highar vimal FEmeimne, s Le cleows iy nplico-dusmecl YA
{paneind caboanmre emgrunl, optey Moo (temped el oplos e
{ranveany of the el lobel, optaco-menter, ue | Moo dl Comtrafiiat
16, poaws  Gf mha Hew, *'Hemannone omd bechedtindhee L
Muroverlessunpen,? Srafa's Avokor ; 150y, XCOL R o




Charter 1V
INDIRECT RECEPTION

SPATIAL PERCEFTION AND SFATIAL REFLEXES

TAE of a pti when trans-
mitted ta the cortical arca produces thera a specific
assnciabve reaction, ensuring tdeﬂ:iﬁutlm and the
' sensory what
raaches this aasoc.launn aren is the after-affect of n
excitation in direct relation with the thalamus and the
uffective area : s bappens in the case of certarn * pains,'
such as bummg O the spenihic sxoitation may be
d by an of the affective reverbera-
tion {pricking). Tha organic impressions of coenmsthesia,
pleasures and paios especially, are specific ucltntm
of the ive centres, and intn
¢ knowledge ' only through L'h:n means.

Certan of thess orgnomic tmprezuons which reach
the hugher centres will at times be adeguate only in the
degres in which they have proviously aroused reflexes in
more primitive centees. Thof hunger may indesd be
an impression produced by B certan state of vanous
organs, but It w\!l reach the affective area —and a
Fovuors the i 1y through of the
slomach which have been previcusly produced, and
which may alav occur automatically in sccordence with
3 regular rhythm, Thirst is due o a dehydration of
the blood and the tissues, but It is perecived only when
a reflex intubition of salivation, & result of this dahydra.
tion, producea a perceptible dryness of the throst which

n
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brings into {on the i dencies, the

desire to drink, and arouses npecmcally directed associm
tlons.

There are in reality nrmerous sensations which, from
the point of view of 'knowledge,” m our sysem of
reprezentations, have a direct ohyective signifieance,
though they are antually due to a sscondary effect of
primitive excitations.

It is not enough to establish the existence of a
specialized reotptive organ on the ome hand, and of

pondmg to the ion of tus organ
on the athar, 1n onder m canclude that it 15 the latter
which is directly transmitted to the associaton area to
enable a specific awareness 1o anse there

Tl!us lhe excitakion of the semiciccular canals, which

4 ind bl b reflexes, does not
seem c.npahle ufdltectly P
sensationy and perceptions : a:nd in faet, there 15 po
tract umting the nucler of tho vestibular nerve with the
cerebral cortex. Furthermore, the sensations of rota-
tion, and i p lar (he | t-rOLArY Ben-
sations, are kol wn:‘n the
of the horizontal canals: they give the wmpression of
8 rotation of the body towands the nght or towards
the left, when the eyes are clased, aod of a rotauen of
external phiccts 1 the oppomte direction when the ayes
are opon,

1n reality, these ions, these i
which give the knowledge of tight and left, are produced
by the p of ocular H
and fnlluwmg the rotation [rotary and pﬂﬁ mﬂ'
nystagmus); the slow reflex displacement of the eye
{such as occcurs in rotation when the eye follows an
obyect), being perceived not as actual povemant but as
the rotation of obyeets in this direenion, of ag a roation
of the body—in the absence of wision of objects—in the
opposite direction.

The threshold of the ocular reflex is, in fact, lower
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that the threshold of the {on ;* the duration of
the app is d with that of the
nystagmus, being a little shorter;" and finally the
experiments of Bariny and Holt! bave shoswn that the
ition of ocular the gupp

of rotary end post-rotary sensations,

Fromaloog and careful studyof nystagmic phenomena,
Brabant* deduces the following results, which are in full
agreemeat with the above : whenever there is & sensatlon
3 theve is E ; when there is an
impreasion of immokbility, the equilibrium of the eyeballs
ia complete; the dicection, rapidity wnd amplitude of
the movement percerved depend on the direction, sapidity
and d of the nystag When a
suggesuon of rotation pecurs, ocular movements ke
place firgt and it is only later that the subject is awarg
of rotatory impression.

leugh of more complex origin, impressions of

and of § ion alyo scem to be linked

with raflex movements ; and in a general way we may say
with the majority nfphysmloguns, that these spatial data
derive from the perception of the reflexes of equilibration
whether of labynnthioe ordgin ot not.

For even when we tan receive direct zensations, from
!exterocsptor” peripheral organs, when these furmish

i¢f E Bun " Couinbah a Tétede do epugmo de T rofsen,”
C & San ok Hedypw, 1520, LXNXOL p 1333 The dkeeabald of the
senuanien eerespands to an engular asselemtion of 17 E Lo 3% per ssoand, the
(hrmhold of the oysaganc morewent o ao sccelermbem of ¢° 8

3¢y Coleman R Grifub, ~The Orgunc Effects of Repeated Bodily
Retavsn. An Erperments| Study of Dorgnees,'" [ of Soper Poyedel, 114
L2 t5m, pp 1548 eed pp 21-183  In aitemple al ik mibriien of seglye
mtvaaent, (b duitun of the post-rotacy oystagmes kol Bhewne that of e
mubarquent semstion of renaisn s dimanahed

*GF # Baruy, wher den wom den

Nzt e e
avangen,”” Moawreket fur Ohribiltuns, XL, 1006, pp rg3-rer —E B,
Holt, ** Eys-movements donmg Tuenness,” Marveed Pipokol. Shedver, 11,
ook, pp 51 "mmnmmnhwumdm
Lwtn during Duwieess,” Prycisiigueal Aeowrs, EVI, mop, PR 307305
4¥ G Brabl, *Houveles reherches sup Iy nrsgoms et Je sensde
Tigymbbot," Archeoo misbcals befus, Tyaz, 41k year, 4, pp 357-334,
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spatial 1 closely i gled with

and thus appearing to be immediate data, 1t geems that
they can do 80 only in the degree in which appropriate
reactions are zroused, the knowledge of which—by means.
of the ©proprioceptor ' organs—will asaume the appear-
ance of direct spatial extercceptive data,

‘I‘hc macuuns thus pmﬁuud b}r the specibe spatial

oY, at levels,
they may either be :lem:ntnry mﬁ.m a1 garcuits llmmed
to the lower levels of the nervous system, or late and
complex reflexes, the conneching nrurones of which are
situated in the higher centres and in the cortex itsclE

Tn the latter caxe, it may perllaps be sugg\med that
these reflexes are only
acquired during the hie of the indiwidual b_v exprience
and by tra] and errory but there are also congenital
reflexes in the cortical area, and though it 15 indisput-
able that the intellectual idea of space imples a persanal
arguisition—peculiarly aded, we may add, by ancestral
expenence  socially transmitied and symbolied by
language—the f1ct remains that this wdea 1n its ele-
mentary form can orygmate from tensory data produced
by spetific mngenn‘.ul macuuns, 50 that there 1% s0me
justfy fora g

Centainly the spiual location of a sensury excitat
appears to be a gradual empinical aequisinon. Bt
though the local mign of a sensation docs mot intel-
lectaally gain value and spatal sign:ficance until after
mpealed experiences, it 15 none the less true that the

of the 1 =, In g af
congenizl nervous a certaih s "
the reflex responses that this stmulus can arouse.

The *acid’ refles i the deccrcbrate frog wnd the
semtch reflex in the spinzl dog wmply & fairly exact
localization,

Is there still & reflex cutwneous localimtion [n man?
There 15 undeybtedly a local relation between the
cutaneous excitation and the reflex response: the plantar
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stimulation of new-borng, which invglves, in addition to
the extenslon of tha toss, a retragtion of the lower hmb
concerned, certunly smplics a specifically localized in-
fluence; and movements of defeace adepted to the
region stimulated have been cstablished even among
anencephalics dunng the brief period of their survival.l

Further: according to an observation of van Woer-
kom's an a child of four affected with meninge-
encephaling, the examtion of the slkin of the foot
aroused, besides the miraction of the lpwer hmb, 3
reflex wovement of the band approaching the place
touched and malnng & vigorous gesture of repulse;
and in vardous meningitic syndromes, Guillain and
Barré have noticed a localizing reflex which appears
in 3 similar form:* the pmchmg of the skin of the
foot or the leg produced a in the
opposite lower imb, in the course of which the knee
was besnt and the foot was drawn up to scratch the
stimulated region with the heel.

In coma, with abolition of all menrl lfs, movements
of defence adapted to the seat of a strong shmulus are
found even in hemiplegic pauents.

The exi of & reflex | has suggested
that there may be disagreement betwesn the capacity
for spabal representation of a cutancous contact with a
deseription and the capacity for finding with the finger
the pomt stmulated, by wching, for mmpl:, this
iatter process being of a eflex chnmm:r, m dml it

P the of of a [ or
an acquired avtomatsm,

Thus a pationt wath a cerebral injury in the oocipital
area, who was studied by Goldstein and Gelb, was able
to locate, by spasmodic refex movements, a contact

' £f Vamhade and Vorpay, * La me Wnologsas d'na aoencéphade * free

plindrada dar Semirn, Apnl 30, 1997, p 113

4 Vun Woerkesn, ' Gur les sdactions moseolsires dondee affestd, ™ Archres
aurrrer & Nuwrodopur & oy Prychostrw, 1531, YIII, 1

" Gullun aod Berré, © Lew réBuass du difanet vous 20 couts ey pymdrmmes
b, Bali, b, Mfm o 51 See. Kblal s Eopiraus, g6
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though he bad no sdea of the location
of the stimulation.

The authors cancluded from this that tactile space
does not exist' Their results atb least imdicated that
in this case the spatial schema of the body implied a
coordinated appeal to the data of sight, and that
when this connection was lzcling ‘spata) thought'
was affected ; though a new spatial thought, funda-
mentally tactile, could doubtless arise, thanks to the
prescrvation of the specific reactions.

The reflax origin of auditory spatial duta seems even
clearer.

The perception of the direction of a sourcs of sound
only occurs in viztue of an assocahive reaction produced
by a reflex movement of the head and the eyes 1t that
directron, and alse of tha vestibule of the sars among
certain amimals, 1 I indmed, seems
and perhaps infra-cortical, by sssociation with the
auditory relay centres, at the level of the corpera
quadrigemina, with the head-turting and eye-turming
co-ordination centres.”

For low sounds,
iz ensured by the differsnce in phue of the wibtdrory

of the p in the aams
(pruvu:lnd the length of the wave distinetly exceeds the
the }. But this difference

of phase cannot itself invalve assnciative reactions or
perceptive knowledge it arouses toflexes carefully
adapted 0 the vaiue of the dlﬁ:rtn:e, and !hm
reflexes in their turn prod of d

which were sulliuently precise w allow aercplanes m
be located at night during the war.

1K Golhtem and A Galb, ' Taber den Emnflym den volirisnshges
Verlupes de optnchen Vontslempereneogeos sof das takids Erhasbas,”
Zipiehr filr Foekeiapss, LEEXIL, 12

b Rractions of bocabmticn b moieh bave bero notowd 1 dwrrsbnte
mammals, m (¢ o, for canmple, s notin all s Drmmer de Burcane
docy mat bulwtws that the peat 0 Hatwe eeacbhons cun u; pevscst be Axed with
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In hes based on i ipective data, Halver-
san' has shown that localizstion occurs in & visually
schematized arg where a tenal imlge [visual, auditory,
idomsthetiv, or tactile imege) is located under the

L of an ey whecher actually per-
formed or imagined.

For noises or shrill sbunds there are difarences in
intensity at the level of the ears which give, though
with rmuch less precision, the idea of direction, an
idea that seems to be immediate beeguss the differtnce
in intensity Is not percelved 23 such. And the odenta-
tion of the source occurs even when diferences in
intensity are too weak to be perceptible in themselves
and below the difierential threshold of the sensation.
Here algo the differential threshold of the reflex is
more delickte, and it is the perceptron of the localizing
reflex. wlm:h furnighes the idea of space,* a reflex Involv-
ing p of ocular exploration,® while
llbumllaumn wlways appears ux dve to the exclusive
exgitation of one ear.

As distinguished from the factor of phase difference,
the ratio of sound intsnsities gives resubts which as a

2 Hubupraom, 4 Benaonad Lacalualion of Toous,™ dm Fawrastof Provkeisey,
1888, XXXIIL pp 11812

" Hy placiog ao oidividual a1 sh wnegm] deuned ibom 1o adedscal and
rechrenous waron of wand, we peoduct 10 ham the Hopressoa of & mngle
somree leealend wi o pount 18 3pace wheeh depends oo b diSerepee, m 1be
bl of the e, 10 the mmbmatsm of both tmms of wives  Tha carre-
sponids nt 1be same tmn io & diference w phaye wod a4 dference 18 méeamty
MNerw, o wa modiy the frguency of ibe somed of the curces, and cme-
quizly {he wari-lrigth, e hange the combueanon and the niriabon H

oo w mech more dulwcala thea Ibose of Ll itsamty, and, 2w shall sty

wccssen (f C X Sashoss,  Wave Phaxe m the Openr Losalustion
of Sound,” Fywicl Mrmgrapis, 1433, XXX, T, pp. 76)

'hllu;hhpmmd'mhmwby Mwtmrtuoto and

WH&MMII:M ‘hlluahwnlhtlhthdwldd'

af moal 1o o differenee of

m-lﬁ:-lm M-Md&emwwﬁm
wrf alesanny (" Gocss Dhata Sor 3 Theory of Awducry Fateeptiou of Ducseusn,”
Branuck fowrmal of Prpcheiogy, 1ok, 13, p. 4B},
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whole follow Waber's law, showing the slight sensi-
bility of this process ; aed this Is in agreement with the
general data of the far less mapld inereast of organic
i parigon with the i ol
of i that ke these When we
causa the diferencs 1n Intensity and the dyschromism
o act in the oppoasite direction {Pérot), the two influences
mn be compensated, but as that of the dyschronism is
predominant, the other must be greatly accentusted.
Finzlly, for noises of short duration the perception
of laterality may be conditioned by the antcreal which
elapses betwean the moment when the wave enters une
ear and that at which 1t anters the other, an interval

notably below the threshold of d perceptible s
such, as Ag 117 has bhished, by eli &
any infl . of i ity {the thresholds of | 1

tion being able to sink te 4° and to three hundred-
thousandihs of a second) ; but localization 15 extremely
cruda [ermrs amounting te as much as 1:10%) and

The hes of Pérot ® are
in agreem:nl: with those of Aggazzotts.

The recagnition af direction, to the oght or lef of the
source, appeart 1o be rmmediave.  In (i case it geemg
as if onc ear only s affected, as if the impressign
reaching the other were inhibited by the first. This
impression may anse from a differenca In ume of
{mpact or a difference of intensity, without our being
able to distinguish its osgin. We obtain thus an

1. G W Blewsnt snd O Hovda, '“The Intemuty Fasier o Pamsand
Iocalissti an Mriewnon of Webn's Law,” Fockagics! Aaww, 190,
xxv.p a3

A Aggmoet), “Solls percemose della tirrmiohr 3¢ sokn”  Aredas
dﬂmﬂuﬁﬂ- ll)ﬂl XIX, 1 gp 3k

Férat, ¥ Eu b wawloa d'ergornien dons aodrism saturdls,”
_fwﬂ}alynpuuhl‘m. 15, IV, pp #7-wd  For s nome
Pérsd fody o latemaloatioe sorrespobding do & dfference io Lee of eght
‘howdeed-thoummdtba of » wevond, which M quate the mme ondee of magtitode
ua that of Agpumotti, Pérot has ali wtodeed the sieriscs of daftyrences i
mtmty, and that of defezences of Pl for pore L, bt las comfurd
ot Wb that of chilerrocm 10 Bt o Reser of amede
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of L i d with the ccular
reaction, hut not & precise apparent direction.!

It i eovctrning visual loralization thet the most
frequent and kesnsst ¥ hus arizen |
those who essume that local retinal signs or binocular
separation * are acquired by experience, and those who
bold that pre-established 1deas allow the immediate
ulilization of local retnal impressions. But hem
again we must oot forget the existenee of locatizing
reflexes which, altheugh they require cortical inter-
vention, seem ngne the less 10 be congenitally deter-
minsd, The fact that the gaze is not directed wocurataly
towards objects in the firt days after birth, is dus to
an insufficient development of certain reflex coanecting
paths at the level of the cortex; the mpid dertlop-
ment of precise movements of fxaton, ascohmeda-
tion and convergenes, is not compatible with =smpicead
acquisluon by trlel and ercor.

The whole motor apparatus for ccular movement s
esgentially a reflex apparatus, controlled only with
great difficulty by associative caprice, or Dy the will.
We know how difficult 1r {s to gt o paraloveal fieation
itt the light or a foveal fization 10 darkness, or to retain
the fixation of the eye when a vivid and sudden excita-
tion occurs in the periphery of the vigua] field, and how
impassible it is to keep the eye at rest in darknpess, even
an a vigible point, when this is single aed faintly
Juminous.

Gur knowledge of our ocular movemeots as such is
very imporfect, and they can be controlled only by

1 & Henry Frfmo, ' Liemepduiopn aoditive labérale ™ (A mabes] sorvey
#ady of the theoey of mechenum], Awnés Pryekefapgme, YOOI, 1933, AP
“5’33..,.“1..1.. the dmehnld of the 1mprecom. of selief v wul
& srpamion {devbow of comeyrméing elements of t wngen) below the
peoarptbn rpatied dufninted thrskeld ; @ deraisn Ll 17 3 nm‘h w
T L sowcmepes efiect tq’ J. Comn Sali YL eocmsts
imbie e pgorment,” Sreawte, 15, IVL poary), whils ﬂn most
M—nwnlmmhuwwhr‘htwo taponcd sarfeces, and
40 5° for twe byen pnd dn eoad
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means of the reflex mechanisms that we succeed in
arouzing (parllelism of the ocular axes, for example,
can be of 1 by the ion of a distant
abject, or their by the re of
an chject close at hand}.

We are conzequently led w beheve that, for sight
even more than for hearing, spaval perception is the
tesult of an awarenmss of ocular reflexes. It is the
movement of the guze up or dcwn. t.o the nght ar
the left, and or 1

towards a relatively distant point, which furnl!h uz
with the P g deay of di and di

This conceptian ﬁnds solid support tn the admirable
studies of Gordon Holmes on patients with cerebral
lesions, all of whom, in different degrees hut in the
same form, presented disturbances of visual origntabion.®

In addition o some older cases, similar in every
respect as cegards symptomatology and with corre-
sponding cerebral lesions (two patienis of Inouye's

ded in the R -Jap war, ohe of Riddoch's,
in 1517, and several cues of vascular disease noted by
Pick, Balint, and van Valkenburg), the seven cases
of Holmes {one published wath Smith and one with
Horrax), two of which were followed by autopsy,
furnich data which show remarkable agréement.”

In cvery case, after hilaterai lesions of the cercbral
hemitpheres involving on both gides the area of the
angular gyrus, similar disturbances appeared: there
was an inallity to judge whether one olntet was nearer
or farther away than ancther; whether it wag situated
lower o higher, to the tight or to the left.  Asa con-
sequence, orientation i space was very tuch imparred,
involving an incapeeity ta walk and avoid obstacles.

These disturbances, which were often accompanied

1 Guordon Holmay, ' Dosturtations of Vsl Dﬂ!nmmﬂ," Braiv fruricl

of Ophitoincutspy, tgrd [1, pp 440 438 and pp Sob-516
* | bave gureoan catlme of Gordow Holamed® obwrrasens i the frurmel &

Fapcheigu, 1531, XYILL gy Bon-diy
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bra of visual ion, were oot

whh an n.Eecunn of anght mzl.f thnugh in cerum casen

there p I

ar peripheral ding to the oaturs and

extent of the cerebral Ieslon. T.he.se disturbances wern
BGE QCCUTTENGCEs, Since they were sometimes absent,

and in oumerous other cases where they exdsted

there wag g Uy po di of the function of
atientabon.
But a disterk of ar 3 way 1

accompanied by a disturbuoce of the ocular reflexes of
fixation and convergence, of the reactions of mccom-
modation and even of the reflex of blinking at the
approach of an object.

The movements of the eyes were normal ; they were
even 11, d by other than visual,
for example undef the infuence of 3 nouwse, and sypecally
under the inBuence of tactile or kinmsthetic excitation.
Thus, when it was quite impossibie for the patient to
fellow with his gaze the movement of 2 finger in front
of him, he could generally foilcw hig oo Goger very

well, ging at its approach end even blicking at
dle sudden approach of his own hand; under “the

of visusl excitation sione, the wene
ince-ordinated,

This apraxic disorder, which elosely resemblies the
aphemic disturbances of verbal moter co-ordination, 1s
by Gorden Holmes az a consequence of the
disturbance of the sense of visual orientation.
In my apinion, the terfms must he revarsed, and the
der of ori jon must be expl i B3 a diastorb-
ance of the reficxes.  As 2 matter of Gct, the localization
was possible when the reflexes were co-ordinaced end
adapted, for example under the infuence of auditory,
tetile or kinmsthetic stimuli. And the more pro-
d distuth imes the only ooe presented
-—of the idaa of di ided with a peed
disorder in the refl=xes of binocular uonvergenr.e.
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The blitd and persons affected with ocuinr paralysis
succeed in ofienting themstives in space without the
reflexes of the cye, by means of other mechanisms. But
when thesa gcular ceflexes exist and are diswrbed, they
teod 1n their tura to disturb the 1dea of space, and to
prevent correct oHentation.

We cen coonect with these pathological data the
fuct that the normal mentsl representation of a direction
implies an ocular attitude. It follows the sdoption of
this atbitude and is impossible without it.*

Thug for sight as for hearing, for touch and for the
labyrinthine function, the iati of spatial

i piri iced, ave dus to the aware-
ness of spatial reflexes, innate reactions of localira-
tion. This dots not mean that apatiel perceptions
cannat originate by the method of tnal and errorin the
atmence of these meflexes, and produce in their twm
adapred localizing reactions.  But the reflezes allow a
much more mpel and preclze acquisition. They at
onee give a significance ta the loeal retnal sign and to
i I ion, whenee the rtacuon of
stereoscopy doubtless anses ooly through the medium
of the mater i d d in the
of the nerve tracts,t

Other and more com plex forms of disonders of anenta-
Hon may, bowever, appeas, withour disorders of the
ocular reflexes—as when the praxic centres arc deprived
ol the regulanve data from the visual sphere.  We
have cited the study of Picrre Marie and Béhague on

ynd of disor hrough deep frontal lesions,
Oun the other hand, Mme Athanasco- Benfsty gives, as
charncteristics of panetsl wounds, ' disorders of the

3 gf Grugbaum, * Repriswenlaisons de 14 duwetsn o mooremamds dev
Feus, " Arcaroar meirl o Phrest , 190, IV, 2 pp d1aw0]

® Relsef i 0o tydied 15 n seffimeitly ypemale fuhsm @ the ol
oo of Gerden Holtmes, wh Thm maa e d, and
dzplhpmm-d,-ha\hepmnntmmlnyumhpnn(mmwndﬁddn
0 frood and whach beinod  The 1mprewsm of selul i by complete aad
marfymg when thet w ihe ot |
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senge of orentation in apace” (upper pacetel and
snpﬂ-mug[nll gytus); the izrcgulanty of these dis-
anlery in such lesions iy cemmly due o the fact that
the gymptom of disori in wlt.h n mln—
Tuption of iation paths of occipital origin, di

the usual spatial thought, and to a certaun degres apltlll
conduct, if the data of visual origin wiich centrel the
fronta]l praxic centrez are insufficient or disordered.
With the major functions which require the complex
participation of numeroys centres and paths, there are
many ponts where a lesion may cavse digturbances,
though thest may be tiore or less muasked and relatively
capable of compensarion.




CHAPTER Y

SOME FACTS RELATIVE TO THE NERVOUS
MECHANISM OF THE INCITO-ASS0-
CIATIVE CONNECTIONS AND TO THE
SWITCHING OF REACTIONS

To get an ides of the relations of the meatal lunctions
and the cerebral mechanism, we must make wse of the
eiementary physigiogy of the nervous system.  The
morphological point of view led at fest o ermors and

i which suff 1y explan the discredat
atching to the work of that mioncer of localizabon,
Gall.

At one ume, when the theery of neuranes was system-
ancally formulated, & number of writers thaught that
nothing would be easier than w explan all psychical
processes in arms of physiclagy 3 sleeping and waking,
attention and memory, assocation and the wurse of
thought were all explzived by the idex of amabad

i, A of the cell them-
selves, emtabhishing or bresking the vanocud oonbec-
tiuns, -solmng the cells, of puthing them in reciprocal

This, h , wag merely w reler
the whole mystery of mental activity w the cell
elements by tndowing them with a truly remariable
imtintrve,

But the intricacies of cell extensions did not long
allow us to assign high expianatory value to seductiva
fantasies embrowdered on the theme of amaebism, Even
the neurone was eomprarsised by the theory of neure-
fibrillar coatinuity, which explained the servous gystem
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as a conti k of i 1 threads sus-
tained by the cell-bodies, like telegraph wires hung on
posty, which neverthelest play a certain trophic part.

Whatever may be the case with the oeurofibrils,
whith have besn snspeeted off bemg an lrﬂﬁcﬂ] phe-

duc to the L
where a variety of cl s involve ¢
pm:upuar.lons, whal we are D:nnin of, physlolng'jmll)r.
is the

Thus, as bherrmgum has shown the perodicity of
the impulses in an afferent perve i3 not the same as
that in the sfierent nerve, along a redex circoit; the
centripetal excitation has not continued its progress
along the centrifugal trect, but has aroused a response
from a neurone, and this esponse has specific chameter-
intica.

This specibc ch of is dared mare
definite by a concept which we ows to the valuable
wark of Lapicque, that of *chronaxy.'*

Chrenaxy i& a technical term for a durstion of
elecerical exmanon in a motor necve or a muscle, such
that the i of v to reach the
threshald of the respense is twrice ag graat 39 this liminal
intensity (thence called ' rheobasic’) with an indefinite
durabon of excitation.  But the term acquires a genaral
significance and value inasmuch as chronaxy 15 linked
with the gpecific charagters of the nervoys impulse ; i it
is a time ive of this imy
which has a periodicity, a speed of transmismon wnd a
length of ptnod, all vardable.  But the impulse should
not be comparsd to a vibratory wave: it s a wave of
electric distutbance transmitted atong the nerve” 2 wave

b Har unmr.m]’.. Lapeeque, ' Pringipes poor ane ldtane du Gnstpnoe-
menl merveay ™ R pladraia de Srrwies, 1908, pp 113130

3 R 5, Lillw has guvew o physioo-chomicil szsmpbi of  oevunn dhisorbtion

whech waa earamrted as & wave will b vemable mpeed, Ule w mervow

impalie, An wen wwe plared m strong winc acid, aod then @ w mom

didoin mmd, 1 not atecosd [the amte © oalled "pumre’] Whea o

touokued Wik 4 pene of e L sl w peodoned o this pend (rsuvaoal,
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of palarization, to follow Nernst's conceprion, which has
bean verified and rendered moce definite by the Iabours
of Lapicque, Cardot and Laugier.

Hut—and here is the Impnm.m, fact—the excitation
of ont element by another 5 related not oaly to
the intensity of the decmnl disturbance, but alsg to
its own Lime i has d
firgt, that rach muscle Ius the same chronaxy as its
nerve, and that if the chroraxy of one of the two was
modified in any divechion whatever, and all the morn
so0 1f the two ch ies were dified
dirmetions, the contraction of the muscle, under the
influenge of the exciaton of the nerve, becams more
and more dificult 1o effect and for & certan relabion
t the cl hen the poe became doulbile
the other—could not be elicited at ail (effect of curare) ;
ou the other hand a parallel vanabon of the two
chronaxies did not change the excitalnhty.

These relatons of the nerve and the muscle suggest
the relation of ont neurone b another: thn TEEDONS
of the ding to the of the
muscular fibre 38 the prndumon of an impulse; this
response is the more easily aroused by an impulse
coming from anather newrone 1o proportion as the ex-
citig impulse haz a time constant clnser to that
of the exated neurone, and 1n proportion as these twa
NEurones In conhettion are more perfoctly ! isochronicy”
in maore exact ' syntony.’

Thus even with prolongatons intrcated in many

ions, the itation of & wll nvoive

a sclecti [ i action on another
wlm:h is sufficientl s : and 50 we

get a reflex clrowit.  But if the exething impulst reaches
‘waths thre tormal Nlang the ol ke

wirt (sl & wpeed of 12 12 700 centimeires 4 4ycond], wod mlibe nunumd
b amathes seue 1 cantaes Witk it wic , tbe parces el being re-rishled
ftar 1 pamangr of the warva of wetvaton (R 6 Tdle, ** The Trammiman of
Poruclmnml Ioflntnes b Nerre aod Dttty Forms of Livmg Watter,” Sz
o0, Na 1z, pp £ag-aask
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great intenaity, resp will be obtained in more
apd more } h i which pond
to the laws of the imadistion and g Jization of
reflzxes.

Except in the case of pathologizal actions, the chrou-
axies of the splnal neurones must remain quite fixed,
3¢ that the rean:huns have tio great varlability. Butif
the d more or less P modi-
ficatons of t.hc:r P new isochroni
and heterochromisms will appear and the play of the
synwmr.s w:li ba modrfied ; and thus the mactoos may
be 1

1} But ct vary with
warping |r|]|uemes, not :lnl)f thasa af e agents but also
ﬁmgue or physiolug such a8
e, fund; 1 point,

under the inﬂ.ume: of nervous action tself: an ex-
1 Thos Balnnke's upe, whach & shusactemne of pyrmodal lesco (nod
whyh ecpquun n the sobabitabion of an estensavs sofies of the 10 i plane
of the flassm refles Burmadly gl Ly uasitsizon of the sole of the fool]
b dor, Arcording te Homrguipmon’s obserialon, b o vanabon w chaenaay.
The fleaoes of che tats havy 3 chiomsy rquil b tal of the psse Ll
perve, wheeh ¢naered phimtsr orribaloy, while Lhi estomsors hive & chrozaxy
wf half wa ramch, (hes o o nnemally the Rexery which, besofy mmtaneed,
respemd o the plantas permary eoorietion Butan o rwenf of priessdal ievom
Ihe chrannay of ihe Mo deinkee while that o 1as 4rleson erones.
ot v ralue s dochlel  There i cow an actord letmcen the wmwry oo
amd abe ntnm. md the eeilen rerponse toke the frm of extennn L
<3 il Ay mgne de Daiuosks,*

C R A m&mx. Taly 2o, 1925].

* They Motr Lwpuoue has proved that 3 modifrabon of the shronasy of
& motoe nerve wnder the mBmmee of ooffang peoem ofily whed the nerves aee
haked with he pervous centees, winch mum therefoee be resprnoble for tha
moibeaon of choiaay (£ £ bor o Haadon, (913, LXXDY, p 53
Mate recently she hag shown that the chronaxy of the petiphent! wmior rerves
m doaktled wheo the efieois of ehipoform ot on eseephale te-scelon ot
that hughar sonum oot of st | which demonstrutes the mioence of thee
centres on H valot of Ihe cimnury [ Adrn det ol encephaliqees
aar In chrooace des nerfs pérphénques ™ £ O G o Dadiopr, 1923
LEKXVIIL pp 4547)

Ebll more conmeeng b lbe abwirmion of Beoguipeen and Leopar
whah shows & reflew modifcanen of chisnaey o man  Eatuanse of the
bttt of the Jaft mder dunng artenal comgreroon of Lhe nghn-pm-
ot an JEpanem of chrooty [

e Vearushadud por pdpavsisbon b chia Phoarne,” © X S od Brrdo,
53, I.KXXVI[L PP Fgarof.
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citation is capabls not only of involving the
D of the but also of ing 1o 2
modification of the namre of this response by a0 action
o traphie achon,
In particular, the excitation could have the effect of
bringing together he charmcterisics of the impulsa pro-
duged and those of the achirating 1mpulse, which would

produce a greater fzaility, through repetition, for sub-
-1 -an F of the well.
known ph of the facili of nerve tracts,

or Fafmmg, which 13 the basis of all the phenomena of
habit and of memory.! The chranawies of the higher
neurones and of the cortical neurones—pechaps because
they are subject to mor numercus and more <omplax
influences—appear te be the most vanabla.

We are deaitng here wath hypotheses which go
beyond the facts bur are in stict agreament with
them, and winch, since they are capable of versfica-
tion by concewable methods, are no looger mere
apeculations.

We may legitimately employ thus method of explana-
tion and, with Lapicque, relate fhe ideas of anequal
and varjahl of the ‘gynapses,’ the points
of juncture of the neuranes, to the syatuny of the
nerve ceils; the transmussion at ¢the devel of the

pnaps bolizes the of the
onn angther. The phrnomena of ‘facilitatien 't and

? Drfagn s tapromed tha bypetktus & Edhws —* Whon » Beurir &
baa fored 3 mewrona & b wibmte wnh W by resson of U hensy of (he
exmtanm and m sgate of the dffeoence hatworn the Athradoey mode of & od
160 0w, 1t moxdcies 1m thos way the mady af & and Leangs 0 amies 10 1) aun
Tt canaes thes appromtmgtion for @ esnderabile tume, bt 4§ gredually mcoren
1tx onguol mode exeepd for & sbght resmsbdsr wineh contiwots ta dempmubh

by, milhowt wver whopctber {C Tuem,™ Rerwe
Flaler | 1515, B 209, Mpreed sa Chapiee ¥, po bC 0 han book Lo Rl
Funp,

1
** Fesilimican ' wiach sema be be & mendal effoct of -n:‘dnn:.‘m-:
L vory cact phpnsligioa] opmboaars, shown m b quedy of con
Mmhw‘%mmpﬂmﬂm By wmenlation of the moor
pomt of (he worlex, Loe arcioabadiy of neghboansg conoacted rgpem x
wagrented (ot oot o wbe amoomuse Ebees are catl, which cotidte
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thase of inhibition may find their explanation in modl-
fications of the naure of the lmpul.se oh gi.w:n neuroae
under the excitg

elemanty,

With the support of t,l:e phyamlogwnlly established
idea of the indri , and ﬂllk of
Gme I .

in a complex network (as we tand now to use the
proceases of wirtless telography “with wires,” however
paradoxical the cxprestion may secm), we may examine,
very rapadly, a few questions of sensory mceptlnn nnd.
of ion, in which both 7
of jon and switching of must be {
A cold memllc point ‘touches the ckin ; i it gives rige
1o a sensation of contact, a sensation of cold and an
impregsion coneeming the lomstion of the cuanecus
region thus doubly excited. One oecve-tnding has
Teen effected, and thence proceeded the impulse mon-
dinoming the sensation of contact; another bes also
erg a T oF g =3 an impul
from which the sensation of coid arses. The two
cell of tha spinal ganglis, on which these peripheral
nerve-endings depend, each eoier into functicnal
relation with a sories of other meley newromes, to
exgite them in their tum aod, finelly, to stimulate in
the ling parietal 1 a spetific incxo-
associative nevrone of conmtact and ome of cold, the
specificity re-appeariog at every lml by determived
—and diff of ; but the same
types of ion witl be rel d by all the el
of the afferant paths of the contact group and the cold
group, Besides, each point touched gives rise to the
excitation of a partlcular chain of neurone and this
invelves certain reactions having a differeat specifielty,

mlmmum'ptuhx -nmnnnmm--:nd;}. 1ha tbwrenbobd
{+ Do tha P

of Fusdisation,” Qwant Jowsial of Scper Flynal, 1prs, X, pp $2-90,

P10, 1231450 1906, X, pp erind, ag-Taq)
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s local signature this hme sexsibly commen to the
two adjaceat chains—becanse they are adjacent—and
fininking at paints which are ¥ close her,
cold and of contact. i fogethety of

Vaso-motor and mlo-motor reflexes will chamctesize
the cold excitauon, as disingushed from the ctile
cxcitation, and this 1o connection with the different
groups of neurones excited by distinet spnal tracts,
and hawving their cwn connections and sochromsms ;
bt particular reflexes, seratching for cxample, may
also be rel by the two 3 whe

d. being specifically | viimd g o

the positicn of the nerve-endings excited at the aurbara
of the skim, at every level of the chan of spinal
encephalic neurones involved.?

The specificity of the retinal excitabons with its trans
lation into reflexes which are principally ocular and
iragether diff in type, a quite hetarg-
Zentous group, that of visien, i which the quahties
of the sensations (brightness and colour) will also be

panied by local sig

Lo avery case, from the fact that a chan of ncurenes

i8 set in operdtion, with all its own reachon processes,

which depend on ats and s
coeflicient, ihere 15 3 3engory specificy connected wath
the individuality of the resp Thus rep the

form that Mauller's important pnaciple of the specific
encrgy of the nerves may take to-day.

Now, it there not a new quality which may anse,
with 2 single chain of receptive neurones, from the fact
of ch in the g of the the face

1 The loral speetbey—reastive m angan— an dutiocl that et the e of
Eiva recorery of 3 weveres] penplwrl serre, when The Stres Jusa their iy, ay
BODMtLTes B, nd medte T A GokRnee regoa dufferemt from dhal whck
tbey bad forme:ly muersated an #wstanon from the nem regon @ etned s
the ol ot 3 L I the reconery of the somle fErre 16 4 ploutt woanded m
tha war, the filwes 1nmeeuneang the heel and boes madtd 20 Lbe prsilal stpans,
and & eonpast urdergans by theae orgars guwvn secsninns (scliesd m the oo
) Ands§ Thomay, " Entaumiion défcdrdes fbee onutme, Topopres-
iy " Rarie rgué, BX, 110 4zk pp 3m-M}
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that the specific nensation presents diferent levels of
mmnty? Fecbner's law has here taught us that these
in ity qoeur less rapidly than
Lhns: m the quantity of txmhlnun but this parely
phy ical law is ck in a very gooemal
way, of the qu:ntlmlve variation of an ergusic process
produced by a given excitant ; the process tends tewards
an impagsable limit and ity increase weakeus progres-
sivaly hufure lppmﬂc.hmg thes limit  This roughly
to the logarithmic law, end the rute of

of & negzi: ion, of @ d
portional to that of the servous impulse to which it
bears erideocs, is in the form of en 5 curve (slow at
Bst with scceleration and then weakening) us rosearch

i the exeitation of the retina by Lhight has shown!
All nJm:g the receptive chain, as far as the comul
i of

y the resp t
which II'I|1 be Lhe associative interpretation, wnh ity
it ﬂlus i a5 & funcy
of the i ity of fing to &

formula whose Iugumhmuc law is almast represemed
by the graph of the mddle mnge of the growth
curve. But how ran these vadationa in the magni-
tude of the respanse be ascertained ¥ Here the iden of
quality makes its appearance.

We may suppose that a modification of reaction i
due to a process of immadiation reaching reaction ciruits

* Ha's resmrtbes [Lodes, 1903] ced &y Viewr Henn sod Larguier
ek Bagerdbd [ G 1AL IaLon Oy le L e Wiber Fachoer," G & S
o Bustany, agiay LEXAT, posoysg, sod dechea o Preokeasss, 1913,
XL, p 3t

1 qu..-.. trmee: tha Tutamz panicd of the setrpiie drmumnbes scrondig
1o b arve mbach weane hawy tried to eogmeer wub n bogaiihm of Fachests

“ - Lo e temps de Intaner snpencils o
Foartion ded wiesotis extticnoe, Ansl 1924 XX, pp
1y " Mourelli ricberchas sur Vanalyse do temp de Wirsee by

o sty B Jot qut reld oo empe f Tiotcomts dr Veraimwm,” JSdew, s,
XX, pp $#133%
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thet are more and more beterochronic; each new ex-
tension belng specific of one further degree uf invenaity
of the whose i is di by
that very fact, the vise of one degree representing the
value of a diferential threshold. But the change in
intensity often geems to be characrerized not by an
extension but by & modification of the resction.* [ have
also suggested the hypethesis—which so far lacks any

that the of the
1m,ensn:y 3 mspnnse might be accompanied, in the
corkical g , By @ prog ive modifi-
cation of the ck T ing the hrorni {bra

digtant lllnlug‘y with the moverment of the iength of the
predomizant wave n black-body radiation when the
enetgy given out increases with the temperature).
Thus a dog, which by the method of the conditioned
reflex salivates for 8 soood of & certaio pitch and
intensity, can be trmingd not to salivate for a note of
igher or lower pich and also for the same note of
kagher or lower intensity, provided the dilerence
reaches the value of the diferential threshold, that is
to say of the step ponding to a modifitaon in
the nature of the rmaction circuits invelved 1o the
response — & step which would then represent the
diffetence of chronaxy sufficient te pass from one of
these circults w another mofe perdfectly isochronic.?
Other hypotheses are pessible,  In any casc, a differcat
of

F must be impl 1 in order to
add to the deg af d with general
and local qaalil the deg! d with
intensities.

The practical value of these catagones of qualibes ip

1 Whan thers uon (adgment of 1dertiy o Alfcrenos, 1t o brtsme s
jpartirninr umocwirrs sweciion of e secood ooder 1 oamrmg, conddgaed
by the pamady umcten, whither the wma ot difemnl, tha o 2 pos

perceptive knowledge

8 Cf H Fubow, ** Sor ln ugnificaizos pbymologiqie de Jow dhres* pagches
phymqus " (Commenicarios L L Socsid da Papekologee du 12 anver 152,
Frermat da Fryohalagra, tyaz, X1X, 7 365-37a).
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wery unequal: the Grat lofotm us conecrning the
particular  groups of stmull (luminons, thermal,
mechanical, vibmtory and others), the second cona-
cerning the active intensity of the atimuli in opera-
tion. But wur s@le of intensities is composed of
wvery unequal steps which are close together ooly for
the middle of the scale, the most usuzl magnitudes of
uuum [Weber's law ul’ lhe oonmm pmpcmonal
ion of the diff i in
with 1 itdes of itath 'bemg very
approximately—valid only for these middle values),
and which are greatly increased at the wpper and
i.ower exmmmes 1
the appreciation of ieg af ex-
citation can only become sausﬁumry when we have
snbsummd loml and more congtant qualtics for these
1 of pecually if well-
chosen receptive areas are taken.

By making us of the capacity which distrimimates
two points s#¢n by the fovea or, if aced be, felt by the
tips of the fingers, we reader possible the reading of
artificial seales iv which we find a consant gradation
sEIVing as a ard ble at will from
place to place. Scentific ingenuity has been able to
submit to such sca:les almost all the phenomena
that we wers o ding o the
intensity of the smsauon lelt, with the sole exception
of light, tke iden of which is not yet freed from itz

1 Wot enly o che torrevpardenes of degrees af reastian wath the granbtstace
varmusons of cotavon Tery anperfoct, bat Lhene aec oy mudifim.
mdmmmmmwrmndlhwduurmn

afferent phymciogual procoss with tha of the procrke of slimalazien . axd Lha
el bpe o varakle kerels of the chon of resepéive nenrone fander vasenks

milgenees, for exumple} bad spemally 1 the irHo-waoomlrre coupeclon L
af the corter.  Hert U of incthiaic and 1dubinon (wheth

renmirns scored @ Etenng @io the uscmue oopon enly Gk sy of
Iaght wodar & Soor, kancely tllumeng the Ghfone couns of be tbooghn of
e decam.
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primitive sensory lope.t M
from the Liative distinetion of 4 ghains.
of recepiive elements to a spemfic responsc, to which
the discontinuity of number is adapted, the other
qualities® (the piteh of acunds, the chromatic shade
of lights, ste,} being also utilized, but rarely in mathods
of approximantign, It i3, 17 a general way, conditioned
by the number of
sslectively cacitable, having specific l:mm:clwns and
able o produce distinet motor, verbal, avoeative and
othet rezchons.
Since a di Satipn 13 biglogically posmibic only
through the passage from one reaction to anoiher,
dhscontimuity 19 an 1uev1tahle law ; when we are con-

fronted by priom is clfccied
step-wisa In spm:e n.mi e Whnww:r may be the
af d with a

passlve attitude, psychnlng-ml phmomena ArE CABEO-
I:hlly d.!screhe o if s pmfumd our psychnlogml

ol o=
Imunns-—n fast which 15 ﬂ:lnwd to the meclanisms
concerned.

1 It 1 oot guoemally ronlee] et bt o e pepical glemenen b
e prycha-plianlogneal eff ot of ceraan kiody of Taliavion, and thaal Than Ui
yilen of famnimoon mlemnty sheres n sl the une FLunsses ol Lie indenss c qualun s
of ke wensatwina (i T Lubpn, ' La photvmtiie e el fowdhle 37 Ko
s Mict, 110, 116, pp 308214, " Len prihopey physstlogusc, qon doavest
pefnider b wwnbe dende e |0 lwmsbre,*” Kevwe pfwrads s doaml, Dedar 15
and 30, tgas]

1 Twese guuhties aro sleo camivuneed by o sclecne Loonalinn of apecSc
ewmors wuh Cheur 2wm auwarmiive and rRtene Gneeesyaem, the sumber of
prvceptibls shadon or mmtstal moted v Jumisl by tha murlar of thy @inssLig
Leurones wegmminly dxmtable Ly o TRrsoun o she freyeody of Igh ey e
30aed vilesboos,
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THE ¥ERBAL FUNCTION AND
THOUCHT

{The Cerebral Mochunsm of Langnage and Aphusin}

INTRODUCTION
1T ig when we try o the hral f g
language and sym houghe that we put cur
ganeral P of psycho-physiclogy and of cere.

brulagy w the most severe test.

Theones an: aumerous and ate the subject of violent
contraversy, and ax a result of oversimple schemabm-
tion many prople have becoma hopalessly confused.

But from the vatious effars which have been made
and the immense stock of observations sccumulated on
the disorders of laoguage, end on aphasia, it 19 poasible
te disenangie some cxwntal) data, which may serve
as 2 guide; and if we look at the question in the lgrbe
of the mocl:rn dynamic view, whether physiclogal or

"', the fusion way be digspated, and
Dld views which we are tou often content o repect withe
out secang that they express, though in an inadeguatbs
fprm, inpoatestaple Acts, will be wnterprated i & different
senwe.

‘Without entering n detail into their history, we may
recall the thive great siynes of the evolution of thearies
of aphasia.'

Tn 1861, Hroca gave a masterly description of the
disorder which he walted aphemia, and which consisis

L The onpocknt semmooy of (e secer n Frasgon Manhers thems
1L Apbasia dr Browa, 1908 may ba profis
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in the sbeliion of erticulated 1 with preserva-
tion of the activity of artculabon “and of the genaral
fazulty of language,” and he lndicated as the seat of
the conelative leslon the oot of the thind left fontl
In 186, Bastian described werbal deafress, a disturb-
ance of the auditory comprehension of language without
injury to audition. Wernlcke indicated, in the fist
left temporal, the centre whose lesion involved the loss
of “guditery images' of words. Then veckal blindaess
and agraphia were f.ml.n:ed ; the types of aphasa in-
ereased and expl were sketched.  With
his admirable Iun:ld\ty Charcot elaborated a doctrine
which became classic, and cutlined a general duagram
on which numbers of others were modelled,

Deyerine, who adopted the general views of Wernicke,
denied the lpcalizaton of writing, only admiting the
existance of the centres whrch sermed o him innate.
Yet he Incated the visual images of words in the angular
gyrus.  And he digtinguished aphasias in which inner
language iy affected, through destruchon of the centres
where the images of words are stored, from thoge in
which, owing to subcortical lesions,? there 15 & simple
isalation of the centres, causing a pure aphemia, & purn
verhal deafness and a pure verbal Blindness

Finally, in 1006, Fierre Marie entered the field and
ttdeavoured to combat the distortion of facts with a
mnstructive theory, He showed that aphesia of the
Broca type was a total aphaswa, and mamntained that
the foot of the third Gontal played no part in the finction
of language. For him ‘Broca’s aphasia' covers an
incapacity for verbal articulation, an *anarthria ' con-
dittoned by a lesion located somewhere n a very large
quadrilaterai including the insula end the lenbicular
area, and 5 true aphasia, an intellectual disorder of the

 Dhgparue was wlingod, hirmiver, 18 ricimiot that lhwh—euuulll-ﬂ
B nat ety aphaus wwih ne dmtorbance of the miemal kngmge
apiman wore sccmmmned. by wodeaped. cortizal Tekons [1rires, Lastn
artd ot of the wibbrnal Linguipe wine Beded B cdn whee dhere was
™ corncal Lesons whatower,
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and use of | with a
tempom-plﬂeul lesion, in 'Wemlckesme. There
are no verbal images, or motor images any more than

FIn 16 Chaveets dyageam fox the zentoes of laogaage aceording
vor Barnard's chue (1885}

there are auditory or visual images; hence t_hare i1
4

na aphemia, verbal deafr or verbal bii

At present, 1o an a¥ here of tk +
with Bergson's pmrfnl critigue, 50 qu.u-kly ammxlamd
that it has become i I, it is the i

1 boow U exphmes of O War, e realrly af te gl verbad L=
e han bedn remognned by Prarm Muos and b pupds.
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lysis of the function of language, such as that
witempred by Head, which has come to the font; and
wt are returning to the profound views of Hughli
Jackson,' which wers abscured by the brillmnce and
prestige of Charcot.  We are concerned with the facts,
but we soll fnd it difficult to break away from the
bonds of sympathy or antipathy in regard to the
theories.

3 figq The stuhes of Head wnd thae of B Mosmgne ¥ La mtehods d'deude
dex affectioas do languge d'npris Fioghlogs Taskom, " frure) de Papciaapue,
1981, XVIIL, gp T5&I640




Cuarter 1

THE ACTUAL DATA CONCERNING
APHASIA

LET us consider, first of all, the naturs of the facts
revealed by pathology.

Are thers verbal blind verbal deafi
aphcmias and agraphma? Whar Is the effect of these
digarders on thought? How are they inter-relaved ?
Can they exist in . pure stete, cither at the putset
ot a5 the result of a groeral disturbence? Thess sre
questions which must be consudercd without prejudico
und without theorctical controversy, before we discusg
the problem of mechanismg or the points in which
current noLnngE requite W wiil therek
examing the facik frg frum the pant of vew of the
foer Torms of wphasia distinguished in Charcot's theary,
and then from that of complex aphasias, in their
reletion tw thought.!

1. Vuvioe! Blindwers

Numerous obmorvatons establish beyond dould the
¢xistence of an 1solated dizorder bearing on the verbal
comprehension of graphic sgna.

In one case, which we bave clsewhere descnbed, the
incaparcity to undarstand end to read words oczusred
from the very start, J: id by n right hemi,

1 We dall lmve cconmaa, @ what @ik, ln -lludv to ylrm'l ol
‘o au o oF gy vt dines m th
wexe pahimbod m & stedy {*‘La oobon der mm w—wﬂmlm vt
v le mévamerme du hngege ') which appeaed 1 Use Nrrer Pinfasghgma
(1gaz, 4#1h yoas ;o pp 106133}
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As the hemiancpala did not affect the macula? there
was no visual disorder. Objects were well recognized,
and 30 were designa, as well 88 most of the letters and
even some words.  Linle by litde, by regression, oral
rendmg developed, as did the capacity of mierpreting
in movements of articulation u|e Images oorrespond.mg
1o the ph foll

tion of the words; i " the graphic ecrpy—even with
different signs—had slways been sufficiently well
preserved {transeniption of the pnnted text).

The greatest disturbance was in the synthetic compre-
henswon of phrases, {t was less for words, and least of
all for lecters; there was a slighter diffieulty in oral
reading, and a minimal dufficulty in graphic tran-
scription. At the same time it was a man with a
musical education—there wae 2 total lack of compre-
henuon of the nature of the notes in the key of F, and
2 partial lack of comprehension of the notes in the
kay of G.

Here was & case of blindness, not ahsolutely com-
plete but very marlned not mmpnnied by agraplua

or or by disordess of the in-
telligence, The patient understood and wrore—without
being able to read hus wurk again—several languages;
he wrote sp or to d at least with
his night hand, though nm with his left.

This abservation was it every way patalleled by a
certarn number of others which have been published
ginge the first account by Dejerine! in 189:. Deprine’s
clineal I of thiz synd ia ser
£xact.

‘The comprehension of numbers and symbols (R. F.,
for example, cards, domiooes, Aags, st} 13 preserved,
pometimes with a lack of comprehensian affecting alt

1 Thetr aré peirtidc-ahiciar thmegh lom of ool TR, through L con-
aadeenble themsnmune of sioal sty : very Mrge Leiters ane resogmueed, while
rmal gt e s onfued T .

o pariwcalucly the cuse, white the putn aftacwacds recovared, cnnd by
Trerenne m Sheadipinru des sfeonious o ol Sl Werpessy 1974, I @0 By G4
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the letters (literal blindness)," the name of the pati=nt
iy generally temgmz.ed but not always. Thers can
ba to the syli and
the wordy seen, Flnllly the transcription of n printed
text may itselfl be affected.

Cases have heen mestioned where verbal blindness
was accompanied by an inahility to name the eipects
sten’—although they were d. Cases of this
type often Involve mere complex dusnrders, such as that
of naming objects felt, and then real recognition is
doubtful* it might be A matter of asymboliz ar general
agnomia, But sometimes it certalnly seems that the
incapacity ta name the words seen constitutes an
uulamd dlsmrhanr.e, mm:e the objects are recogmzed §
would prevent theie
'bcmg called by name, the attentign being fixed on their
evocation by means of sighe.*

‘We may note, that right hemiznapsia due to lesion

U Im th gomnectem, there Any cawt mowhoeh lwomee andividualy con read
e word ax s whde Ly oral sepelrison and emelimes snbedand at, wilbant
teing lib to wpamie o ante syllsblen &fad oo the bottkn cprmtey
fof T Fromsey and & Dewse, **Consmbunen @ dtds dy 1n eieed, e
wmrthié verlale ol de Jo parsphewc,” Bwdf o SFw b &3 b owndd des

oe Fores, May 33, 1013, Vol 1, pp 7000 g

I g Ve Reaanleld, ' fmr ciptugh-oensonachen Aphagss,” Miar Crte |

My 1. 200, p 395 Opracal aplase was desenlid by Freud o 154

*To n cae of & Dullcl wound m the el [Wasinghare, wAB replming w
thc Leved of ahe wnpyler mrun newe the et [wth w funtal enlaece], &

T vl o

by the recogobion of ah,.m iy arataltty o nmems Do wethoet vetbal
Bandineas, weonds sead lxing uederanon I Jeandolue, ¥ Dee fome daphase
woclle,” R el de £, cgzo, p 3250 Bub, in goneral, spieal aphum
B weompamed by verbal bhadmew  Viry ¢hrir st hisi recunily ke
@ricrbed by Lous Fousep weal by Crousm and Valeoe  Ln ke Grat,
follownd ty amlopey {which zeveaded 3 boflecing of iz angeler gyre aod
of the pwpeoor el piba ceneclutic) ohject; e pamed a, L ay chey wits
brctord bur 4oald ol e named when tbep wers aaly seen , o the sesond,
u clear wmhal Blindoes peroaed dunng fa plsoctwion of spical »pamns
{dficutiy W gattng the whmee of oljecis wsd colours wubaut eman, w apee
o{mmmm}, ard & comow b of tbe pwer of, @ W oW,
“peahing chjecls” [F L [oipag, *Coownbetion sus recherches wor b
localwtaon du Vapbagie visuelle,” Freae mbbals, tga), ppo§ea- !ﬁsl-
Crooesn and Vakeoce, “Un o dalici purk,”" Baff o M o & Sa
Atdrcale dev Iyuiana, 1933, PP 11455749
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of the optic radiations of the left hemisphere almost
mnnnntly coexigts with verbal blindness” Thus is
fact in ign with the 1
u( the lemunn, and we shall retum to it when we
cotne to deal with the problem of verbal loealization.
In ont of my cases, however, which was not due to
the ugual pathogeny, as a result of small lesions dnn
be shack, I found verbal blind without |
There are, thersfore, verbal blindoesses whlr.h are
incontestably pure, with differences in the extent of
the disturbance. They do not exdst ouly in theoty,
bt 2 chinical reality!

a. Vrrdal Dmﬁwu

Though pure werhal blind 11 lished
we cannot say the same of purs ver]nl deafness, thaugh
2 lack of h of language 1s among

aphagic patients,

Dajering, in 1514, had difficulty in collecting eight
mmses of pure verbal deafness without periphem] dis-

o of the sud But since in cerimin
of these caxes there waa a hllutnral lesion of the temporal
lobes, with a central imparment of hanng, it may be
sugrgeated that the fack of verbal comprehension wag
due to insufficiertly distinct audion er confused
Teceptian,

In 1898, however, Liepmann reparted & case of pura
werbal desfness which had lasted fourteen menths and
in which the autopsy revaaled only 2 rocent haemorchaghic
centee, the causz of death—masking a more ancient
lesion—in the white mater of the left temporal Iobe,
with no injury to the nght tempesal lobe, Ayditon

2 fo a lefi-handed adivedual, btwiver, pore verbal Lindness wis accom-
pitned by WA bemonyoerns bemunopus, indisaliog & leuoe of the npht
hemuphers 1y ] Bolleck and L Hurtmano, Saadtd o Opkedaimeiar,
January 15, 721}

¥ U Pure perbal blmdoess, or moee werumtely, e s, e,
Chutehn [ Loy Warew Ju crreas, and it ; lgll.p. e
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was not effected, as in one of the cases of Hérard and
Maillard (1grg}, where there was no autopsy.

But though from a clinfcal pownt of view we may

naglec: pure werbal deafamgs, which i3 very rare, itg
even ag an T ioses none of it
valnz from the theoretical point of view.?

In thest cases there is cormett spench, complete pre-
servation of spontancous writing, and normal compre-
heotlon of writen texts with oral reading unaflectad.
But speech cannaot be repeated and writing to dictation
is Impussibl Ar L By the ph heard is
lacking, us well as graphic translaton, and, at the
maximum, therr i3 na comprehension of phrases and
words.

But nearly always—and hence i3 derived Wernicke's
and Dl:Jl:rm: s idea of sensory aphasia—whea the words

i are not d, the words read are not
any better und d. Ths d has
hc:n conceived, an the lines of Charcot’s theory, as a

of verbal blind with verbzl deafness,
‘Thiz is questionable, as we shall see; but 1t must be
noted that bath are susceptibla of degree. Wa have
indicated the variability of farlure in visual compres
hension, From tha suditery pamnt of wiew, the name
of the pancnt can be recogmized, somebimes also his
Christian name, sometunes a few words. There may
be & lack of h vi foretgn 1 ge= only ;
there may be a lack of comprehension hmited to cer
tan words or to complex phrases. Usually there are
scveral words which are understood and which cange
the rest to be guessed at, narurally with errors; gram-
matical subtletes, conjugenon and syotex, vscape the
patient.

Generally comprehenslon 15 more affected than the

* Awotht of Faares Mavees pupala, Ch P, im n diumusn ad the Seestitdy
Newalogie d Pan, reparted that be had foend 2 cuse of parm verbal denfoem,
3 b rebot of m mare complets soditory agRols (Temw Mg 1094
ANXL i), p J200
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repatition of words or writing to dactation.  But it can
happen that repetition is electively affectsd, more then
comprehansion. A very good sxpmple of this came
under our observation and its interpretation deserves
10 be disrussed.

‘When there is no coexisting aphemus, there may
ludeed he speech, sometimes cotreet (pure verbal
deafness, slight disturbances) and sometimes—in the
ordinary caase—with paraphama (one word bming mid
for ancther) or jargonophasia (completely unint=lligihln
phras=sg),

The varistions notced brtween oot cast and another
may a]_-an oeeur 1n the hlsbury of u single case, either

or th AFETAVA-
tions (seﬂes of ictuses) In fact, oertam formy are
tegarded as possible only by way of residuc.

But whatever itz grigm, which iy very important
C|\nlﬂlly, for theoretical purposes the gocurrEnca of a

an any ion makes it that
wn should not neglect it.  And it i3 an incontestable
fact that though verbal deainess is not usvally found 1o
the pure state, its i ity may vary independently in
relation to other allied disturbances, not only phonie
nr graphic, but even in relation to those of verbal
hiindness.

If 1n weakened forms we always found mare verbel
bhindness than deafnegs, end if the order of disappear.
unce or of reappearance were alwuys che game, we mght
suppoar that they were various degrees of one injury.
But this is not so. In some cases auditory compre-
hension or the repetitlon of speech appears (o pre-
domunate ; in others reading aloud, & more vulnerable
activity, whose development, moveover, 13 often very
slight; and finally, 1n others, and thege are the most
frequent, with vigual camprehenslm i ths indicates that
the twa p are p dent, in apite of
their clmlﬂl onnjunchnn. qnltu npﬂl’t from the quﬂhun
ay (0 whether, in cermin cages, the dauble injury may
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or may not arise fom the same mechasism.® This
dissocistion scarcely allows us to assume the existance
of & single cype of aphasia, varying ealy in degree.
It maght be & matter of & complez with unequal par-
ticipation of the components. We must say then that
verbal deafiess 15 & disturbance which, clinically, is
found enly exceptionally in the purs state, hat which
may constitute a relatively independent element of a
complex climeal syndrome.

L Aphensa
Though verbal bhnd is not very freq in the
pure state and verbal deafness i3 extremcly rfame,
aphemia—~—in the sense grven it by Broca, though his
principal ease did net conform to the defimtion—
Dejeﬂnea sub-cortical motor aphasia, Picrre Marie's
a disturbance  of
languaga, either primary, or as a rthe of & more
onmplcx uphxsln

In ap i o, mental reading
|s perfect, and mumcr)r and wnting supplement the
: for oral exp The words which the
paticnt wanls to pronounce are known: aed if he is
a persot of sufficent education, he can even indicate
the number of gyllables or of letiers of the word which

he cannot enuncate,
Aphemia 15 4 with hia, the
incapacity to wnte words, which are, however, known
gnphjca]ly and understood when read.  But as aphemia

is g d by nght hemiplegia, cursive
w-nung t;a!mm be followed ; we may note, then, 1n most
cases that the left hand ds 1n tracing awh i1

the resp which are impossible orally. More ofien

11p Moosers Gase No 33, @r emmple (p. 6gu), we nole tha the
earcabon of wnltten gndees, eves when ecaplacated, was alwaye parfoclly
cTwt, whersa i WEEE BN an ek bmtaliol of Lhe wme crdem when
spdsegird onlly  The savess u the erdmary mle o oae of my own cases
zapetrison was more dificnit thaw readimg alwod, and thos w et swarpisanal
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the aphtmia is asseclated with verbal deafmess and
blindness, und is then complicated Ty complete
sgraphin. Tn the weakened forms, some words can
e p d, but the of phrazes, xyninx
and conjugations are impossible.

There art aphamias with loss of those elements of
inttrnal language that Dejenne regards as the motor
images of verbal articulation, digtiect from pure
aphemias with preservation of thess elements. The
former involve a dsturbance of comprebension in
reading, a shght disturt in audition, an inabuli
to write spontancously or to take dictation, though the
power 10 copy printed matter remams unimpared,
and an inanfity to indiczte the number of syllables
in a word {Proust-Lichtheim test). The last inca-
pacity is the important fact, indicating loss of images
of artdculatign.  Buot it should be noted that ax long
us the auditory svocation of words is preserved, the
number of syltables can sull be iodicated, and the
aumber of leiters {n the case of visual evocation? Cn
the other hand, when we find disturbances of zudition
ot of verbal vision, we can scarcely tulk of aphemia
alone. The critcism of aphemin of Pierre Maric, who
treats thess cages merely 15 relatively wealened complex

hasias, with a pred of the disturk of
spel:ch which he calls anarthria, i !5 e\rldenﬂy ]ustlﬁed
There are pure aph or d with

ather disorders of language. There art no grounds for
diferentiating pure aphemias with or without loss of
‘motor images.' These are thepretical conceptions—
with an anatomical representation which has been
recognized as ecroneous by Dejerine himself—which
became mized up with the facts and distorted them.
Fierre Marle has enabled us to remove a dangerous
source of confusion.

I | Fromest wed 0 Manod, *“L'éprewre de Froul-Lechibem:
Dejerme,” Rers de Midtrme, 1923, XXKIL, po 38o-795.
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4. Agraphea

Degerine, following Wernicke, holds that there are
diswurbances of waiting among aphasic pabients, but not
agraphia a8 an independent syndrome: and this for
theorrtical reasons, since he objects to the denpfication
of the mechanisms of speeeh and wnting.?

Thesa disarders, he contends, arise ether fram a
disturbance of 1nternal language among metor aphasics
of from 2 eansory aphasia; whting is preserved m the
fpure’ syndromes, pure verbal deafness (except, of
course, in d ) pare verbal blind and pure
aphemia euly.

Writing, on this view, is alio abways afieceed, what-
ever the manoer of wnting, with the left hand or wath
the right, and, amung motor aphasics who have lost
their 1nternal lang phia would develap parallel
to aphemia, and dlsappear with 1t.

[ut these asseruons ame not borne out by the facts
in one ol my own cass i foend aph:mm w:thcmt
aphasia of I
and the egraphm was swdl vr:ry marked when lhc
aphemia had almost completely vanished. There was,
then, ne parallehsm, and the two forms of verbal motor

occurred ind I

Dn the other band, in & case of pure verbal blindness,
curgive wiitimg was perfectly preserved, but the patient
did not know how to write with has keft hand, for be had
never pracuged wrting with (us baod, and endeavoured

2 AL fitsr Dgpivint wvmmed the existence of a comiesl verbal Usadoom, mak
dovrocizon of the mayal s of werdy wuboot el dedees and
chumrengmd by agraphon, which secompaned thoe ferm of vevlw] bhodoee
i | Degenne, “ €2 4 Tésude & elunqoe
o1 Aifrenten vankths de cémub wecbale,” Afdwerres oo o Soeedl de Buaiere,
1897, pp G2-g0) —Depenine o Aok Thomn, * Sud on o d ol rrkale

wres agryhie wam dPautnpee " Areus newradgpgun, Jolf 15, !-m. PR 655
Wy} Toater, ho comperted agraphin with (i pnary aphes of Wemske, &
combination of eomical varbal blndnes g deofnea {INpnns, * Ll
Bux,” Pragnlr dfidreal, Taly 13, 1919, P 344}
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to draw graphic bols where visual fon failed
him.?

Thus the agraphia of the right and left hands is
clearly not pamllel.  Moreover Pitres records a case
of agraphia of the right band without paralysis, with
the power of wnung with the Ieét hand, a pure motor

during a reg of apt ¥ and other
analugou.s cates have been observed.? T'hmlgh such
ch3es art rare, the fact that they exist is :nough ta

Blish the of an

This 1% & point on which e insisted in connection with
verbal dealness, it opposition tv Pierme Marde's nega-
tive view and in Gvour of Dejerine’s theory.  Agminst
Deierine's denial based on one of Wemnicke's thearies,
We can only repeat it again.

Pure agraphia—in g0 far a.s it Iz & verbal syndmmu—
may also pany apru:c d mtlmut lysi:
the inzbility to perform 1
a3 10 the cage of a left-handed patient who had lumed
tp write with the night hand end with whom a2 taf
beruplegie way aocompanied by apraxie and agraphia.t

Naturally there are degrees 1n agraphia as in aphemia;
letters and numbers can be written, but not words, and
still legg phrases, The name, the year, the place and
the date of birth are often retained.

In geoersl, eponteneoys wnuog and writing to dies
tation svolve on parallel lines, but copying even printed
texts transcribed in eursive hand is always better, be-

o omug cues of pore yerbw] blindeen, wimg can be done with the
left hund, u in Ut tmae of n Tught bemupbop dberved by Pélmarr and Balis
[Brewe mawewiaprows, 1973, XL JL b 1B wlb & punerdd temltney W
reverml, byupmqukhgnﬂmmnllhgwhmd,uhﬂ:

404 trnalemed to tbe sl

" A Frem, " Coutidehinion 3 I'afraplos & prope d'obe obwamanion
noarils dagraphin moinee pare” Kewar dr Midauns, Ty, ppe S55871
wnd Cougrér de Lyem, 1534

® &f ¥an Gelmchien and Van Govp, Helieaw de & dcadour sl Mddecmas
s Belgrpme, Murch, 1904

-2 &du.“uhum?:.ﬂ.vnl‘unixmhm?

Scimaar drevis, 1913 XLVIL, pp. 1547-1550
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cavse there i3 something moce mechanfeal about it, ag
Digjerine remarks, la the most sorous cases, the copy-
ing is done hke a drawing, and printed lentars wre
slavishly reproduced.

in the Hghtest forms, only certain failings are ob-
served,

Agraphla, whic.h exists in complex &phasma, may be
the only d panying verbal t

Tndeed, 1t seems that the existence of agraphua in
cases affected with pure verbal blindoess is connected
with inzufficiency of ingtructon ot of graphic practice.
Wnung has not become autumanc with them, 1t re-
mains & drawing, a copy of 8 medel visually evoled,
‘When this evocation fmls, wribng cannot ba performed ;
and then patients are very anmous to be given a medel,
and if necessary will fetch one, when they come across
& letter they can no longer wine,

“This happened in a case of shell-shock which came
under my gbservahign. In literste porscns, oo the
ather hand, werbal blindness dees not in the loast chs
turk astamapie wnting of the right hand, but it may
digturk attempts at writing with the left hand.

5. The Aphanic Compirzes and the Iateffecinal State

‘We find isolated disturbances of visual or auditory
oompmhtusiun efarzl or graphic expression, but ususlly
lhere is a complex distuchance with a vanable pre-
d g factor; the aphasia 13 total and
completn. " When we are dealing with well delimited
agraphic disturbances or verbal plindness, the reverbera-
tion of these oo behaviour may be relanvely oeghgible ;
especially, of courss, if the panent has had only &
rudimengary education, But even in aphemia, ¢ven 1
pure verbal deafness, it scems, according to the very

1 An wabaluy to wnte the tisse Of obpecw seen b even been reeanded
a an woicied diwnder ReoEons b ae oadnbty 10 preoownce the Maon of
eh;a::lhnweuuﬂ o Sommanns, K- Av & Mad o Kewea, Apnl o8,
L
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rare records avalable on thiz point, the disturbance of
communication map bs reduced by the usa of wnting,
and gpasch would appear not ta be affected at ail

When the disturbance is more extensive, this stems
no longer to hold good. Theugh thers is nothing in
the fact to Justify Dejerine's distinction between injunes
of hengion or of exp with lozs of internal
Iunguag\e and thoge without such Iass—the distmetion
only holds hetween enticely isolated digturbances of &
smgle functron, and more or legs mended dls:urbanoes
ina 1] le—are there any 1] } disturb-
ances I xphaslas of the ordinary type which for Pierce
Marie would ba tha trua aphagias even without aphemia 7
Do we find any evidence UISK what is impaired i3 a
higher ion of the camp of L gef

Evidently cases exist in which mmprehens:on and
expression are deeply affacted, though the mechanisms
of sensory P Or Moter eXpression are not hed
These are cages of insanity, and here we find reactiong
with no relation towhat is sm:l to the  patent, incoberent
talk, and prehensib]

But aphasia i3 nat insamey, a pnmt on which Pierre
Marie and his pupil Moubier strangly mnlst. Though
they admit the of g:m:ral | dis-
orders amang aphasie pal of
memary, will etc.—they recognize that it is the in-
tailectuat functon of langrage wiveh is solely or st least
principally affected.

With rtgard to gencral disorders—in cases of arterio-
sclerosis mith cerebral thmmbmus ar bemorrhage, or in
cases of and b inng—there is no cause
for surprise. There i3 of necessity a general distarb-
ance of cerebral functioning in these organic cases; of
this there can be no questan.

With regard {0 verbal wntelligence, whert compre-
hension of Language i :mpmrnd, we may gay that the
inteligence is d if the of !
hension * 13 alfected ar ruck @ but if the bebavigur 3110\!3
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cotrect ad to el } t0 Titw condil
when these, the object of sensory Imowledge, require
the evocation of sentiments, atiiudes, and acts, without
oocestarily involving verbal £igns, we am concermned
enly with a disorder of comprehension which 18 purely
verbal,  Indecd, there ara many facts which eatablish
the p of intclhg i amgng wphasic
patients.

We can call verbal comprehension *intelligence” ;
this 15 a metter of defimiion, It 5 uselest b0 argue
here about terminological conventions.  Hut, in reality,
setting aside the word ‘intellipence,” we are faced by
the assertion that language 13 a single funchion distorbed
na angle WAY. Now facts have ahown L'ha( language

1 warioug Fi the pi of
auditory compreh and oral ex; . and the
functions, acquircd later and not umversal, of com-
peehension of the graphic signs of wnong. And in
cach of these functtons, 'we sec that the loss or return
operates aceording to the general law stated by Rabot:
the new is more vulnerable than the old, and the complex
than the simple,!

A slight dugarder of reading will be shown in a fulure
to understand phrases whose sense is governed by the
posinon of the words or by 2 conugation of the verb;
a decprr distuthance will efface the comprehensyion of
words which are ufwsual and abstract; the patent’s
name will remaiy understood the loogest. Sometimes
the recognition of letters wall be cffaced before that of
the last words and sometimes it will persist longest,

1Thun 5 & dwry which ks aliin koo remnred, nnd we heve ciise ors
seversl ewmmples of 3L The facl of cemprbendingr enly 2 fuw words 10 &
Ehiws enl guernny wrenply ol mm n wlel dewol ond nat fom e
geneemlized mtellectnal weskcrang, = Hemn Duour comcetly obwrve
* Thwre patirots,” he s, *mo teactly i 1he peatn of o o] ediodul
t0 whom  teat o read n the Sollcwing way W e the ather hand,
and ammos ul] calagoo that,? ete The misung words
male thy e gneemprehenuble, and there a1 e Beemoguey i nppul to am
wntedlectonl defirst ® {zf * Hemipépe cirébralé pauche avec aphane,” Aeour
mewrsiopy, 1930, 11, pp G17-660),
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which may te connacted with the methods used in the

learning of reading ot the degres of intelligence or

automatism in reading.  But this whole hitranchy of

dlsnrd!ls in reaading mey coincide with 2 parfect
lon of the subtetles of spoken language.

Ifﬂmﬂ; wers only ane way of understanding langeage,
such a dissociation would be impossible; bor Qs
existence atems uadeniable,

In the same way, tho reture of speech mey occur
thoough the use of inflnitives and substantives, in a
telegraphic syle or in pidgin Esglish, while there
will be nprmal comprehension of phrases read or nnder-
stood in their grammatical complexity.

It in none the lzes true that the usuai cases of aphasia,
especially clear when they are not complicated with
aphemia, or with a disarder of verbal expression,
Fierre Marin's truc apbasies or Wernicke's aphasiag,
involre a deep disturbance of the verbal funcdon as
a whole, comprehension and thought, Speech, correct
from the pomnt of view of elocution, is an weompre-
hensible ngmarole. 0 such 2 degret that patients may
ba treated ag insanc and confined-—which would not

occur if they wore aphemic. Any though 1 g
the use ol’slgns llld symbols is impossible.
Thera s a of internal 1 gc in senzory

aphesias, says Dejerine, through loss of images; there
ig an inteliectual disorder, an injury to verbal thought,
md.epundum]y of any image, tays Pll:rm Maris. Thig
s a of inter bl of the
machanisma employed, and 2 mamer “which we shall
have o examine.




Ciarrza 11

THE PSYCHO - PHYSIOLODGICAL MECHAN-
IEM5 OF LANGUAGE AND VEREAL
THOUGHT

Wx are confronted by two kinde of Functions, those
of motor axpreggion and those of sensory comprchen-
sion, and we musat consider how we ought to envisage
the hani of thest Ffuncti which has been
the object of such lively controversy and of such
profound disagreement. We shall thus have o tegt
the value of the idea of verhal imapes, rejected by
Fierre Marie, motor images, and auditory or visual
imagen, and to disgover whether it 12 not neceswry ta
give these expressinns a sense different from the wsaai

pposing they have & o for
them more mp«ﬂmme idexs.  Finally we shall zea
how the jon & b hit and lang: Ry
be concefved, how we should eu\rlsage the nature of
internal language and its njle in mentsl functiomog
ot a whole, and how aphasia of the current type, that
of Wernicke, in 108 sengory and intetlectual setting, can
be interpreced.

1. The Conficnron smvofoee o the Motor Trage, and the

Tdea of Mover Cororofancdion
The Apraziar
Broca regarded aphemia as tha of a

lesion of the convolution of iangusge, where he located
this faculty. Wernicke introduced the idea of Jocalized
verbal rator images in the pasterior pact of the third
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left frontal.  'With Charcot and Ballet this idea became:
classic, aphemia being defined as the impossbility of
evoking the motor images of articulation.

What then do these authors mean by a moter image ¥
An awditory or visual image is 4 mnemonic represents-
ton of impressions of sound or light which constitute
pemeptmn H Ihe auditory and visual Images of the words
are which are
with the e!DernnI world ooly by a single hae 1n 3 centri-
petal direction: these are only centres af impression,
But Broca's convoluton and the foat of the second
frontal, which are the centres of speech and wrting,
ara mator centres, centres of expresiion, connected with
the external world by e centrifugal line, and they are
aleo centres of impression 1 part end heoca connected
with the mrnal world by e second, cenr.rlpttal line.
In Charcat's d the centra of
is connected by ‘this double hns with the mauth which
prooounces the word (see Rg. 16, p. 151).

‘Tha geat of the images of areulation thus appears
under a doukle aspect, moter and sensary, withoat any
indication, as for heanng and sight, of an mlermedeate

3l stage b the hery and the verbal
centra (the common visual ceatre antenor to the visual
contre of words, and the common auditory centre pre-
ceding the auditory centre of wards}

We have herc a =i ly and
the confusion has never been properl_v eleared up.
< Motor images’ of words art Treely re_]ected OF dnsumrd,

lthough the term by

the mnlm and the sensocy,  Dejerine, who distingu lsllee

aphemias according as they are accompanied or oot by

the loss of motor Imapes of articulation, which, with

the auditory Images (1o the ﬁrsl msunoe) and the vssna]

images (of decided]

the idea of the word used in imerml language, does not
spocify the nature of these 1mages, which he localizes

in Broca's centrt. He declares that when we think
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with our auditery images, * at the same time as we hear
the words resounding clearly in our 1nmer consciousness,
wao are more or less Ethn

for pronouncing them, the aud:tcry mmage awak:mng
the cotresponding motor 'mage.”  Universalizning, like
Egger, his own type of inner speech, he refuses to
ndmit that one or othet may predominete s: was
implied, and he asserts that **we sl think wn the samc
way." #Think anything concrete,” he adds, “and
immediately we bear the wurds resound 1n cur ears, st
the same bme as we have the idea of the neoessary
movemcets for prenouncing them,”*

‘This view 12 entirely rejected by Pierre Marie, whose
pupil Moutier expressrs humeelf thug: © The image,
then, i3 a suctestion of movements that we umaygime,
r_hat we feel prepated 40 reabize and do realize. It in the

ze of the d to utter this word,
the cutline of this movement nnd this movement itself
In reality, we have no i of the
necessary [or the articulation of a word,  Let ue ask
ourselves  are we conscious of the posieon 1t is
abeglutely necessary to give to the glotts, the tungue,
the cheeks, and the Lips to proncunce 8 given word?
Do we know huw to @ this position?  Have we even
the vagruest and remotest idea of what the mechanism
of fhis verbal and wocal elaboration &7 No."® And
in the aama way Froment acd Monod declare that
introspacttan does not in any way feveal the sxistence
of verh: Lor 1mages § ding to them we cannot
imagine the movements that we are going to effecr;
there wre only unconscious mator habats.?

This general denal an the part of Maoutier, and of
Froment and Monod, really involves two distinct
affirmatons : I, thers are ne images of verbal articula-

3 Silwieaingyy der affecieans du ryriiwe mhbees, PR 115136

4 L aphand e Breg, p 341

37 Froment and 0, Manod, " Do leogsge artcubd cher Thomme ooomal
w4 chez Taphanoue, " drehiroar di FPrrebaiene, 1913, No 46, pp 30
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ticn; 2, language opemtes withowt the intervention
of images of articulation. With regard o the first
point, the negation based on personel introspection
is obyiously without value. Numercus ohjective data,
the result of many experiments in controlled intro-
spection,' justify the conclusion that in general there
are kingsthetic representations as there are auditory or
visual ones, and that there are in particular Junasﬂmc
fior the

of warkal articul
It hos besn supposed that only kinmgthetic sensations
exist, not iong of these i that

i3 w say, reprosantations or images: thus to imagine &
mavement would be ta sccomplish it, or at least to
outling it, and, in fact, when we imagine 3 movement,
it iy rare for the 1 in this

ta remain it repose. But, oo the one hand, there is
a discrepancy hetween the extent of an imagined move-
ment, which may be extremely variable, and the real
tnovemant, if there is 5 movement; oo the other hand,
the illusion of those wha have had iimbs amputatsd
¢learly shows the p ility of moter

without movemant.

Now L theti i of articulation be-
have ezactly Lkt all other kinmsthete representa-
tonst they may become balluginatory in the dream
and in certain forms of delimum, and generally we

are able to imagine the ar ion of one ph
while actually prompuncing o mlly different one.’
But the capagity for b ; ion varies

| Claparide, tn defending the reality of wotor Mg and werbeemelo
mages, very qweily remlls the Tmewreber of Segal, G E bitller, and Koffke
mben {Ed Clagmoide, * Enstetl des mages verlbo-motooan? ™
Awchreer dr Papedaigne, 1973, No. 49, pp 931030 We may abie rehr 1o
the temMs of G SauotPaals Sl enymnes, fo foggn sasbuue o
araghane, Pum, 190l
¥ Thia 1 mystdf bt Gurdy wireng topresetsbinos of amchmisen, and wm
abde to gmagnee that I um pronconmeg wny word whiteer, for cusmple
rComuanimople with very dmp Tl smabom, SSely lemted e
oorkeg i Us phootenn, while T repast aloud very th]; and witheml
nbepang, & Nrhabbe e pu-pae Pl oF el or beg-bre-tin, wle.
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greatly with the individual, in spitt of the convenient
affirmation of the identity of all |ndw1.duals, which 15
customary with most clinich peychalog
anulyses are usually barren enough. !

Ta deny mator types of internal language, and even
auditory - motar types which wre the mast common,
while deny is really to
treat well established data® a litle too cavalherly.

But the mascrtion that speach is not awabiwred by
kinmsthecic images s on a very different plane,

There i an appeamanse of contradiction in Dajerine,
in that his sub-cortical motor aphasiz was an aphsma,
with preservation of the motor images. Thus these
images would not e suficient to secure ariculation.
‘What would be migsing? Their connection with the
motor cantres.  But with what motor centres?

Io any cass, if the presence of these images were
not sufficient, thelr absence would &0 fode involve
aphemia ; these images would be absolutely necessary.

Thiz is agsumed by Bersard-Leray, who Justly
criticizes the arguments by which Déjerine sstaklishes
the permatence of kinmgthatic imagee in certin aphe-
mias' And he cites from Saint- Paul's mteresting
work® the observatinons of Choublier, wha, when he

11t m m daet, remorkmble that even profeced apponents of Tuperme's
wrew, 15kl Moarier, sgree with han ou the pwnt 16 Fact, patsors wifering
fram aphans ars generally Rt recogneed and stll lems anslped belore e
puthatogcal diwmders, end they wre ofien too undemainped mentdly v the
alria o be frmtinl , Eosklr, climd mvthod as i sked whih an spproama-
o0 sufesnt for practice] aceds

" Meaher, Frament and Mosod ook for an 1nkellesiual sepresemaisn af
fhe meirrments of tha vencus sutches snvslved, which they muome an he
dunowered by muenes, and they do nen Bod 3t Somelecky we do ol
know, wisen Jmgnoag & eevaas of 1k fAnger or of be arm, whal mmcley
are pobokod. The dffapnes u thal we o mepne o fnger mamlly,
tmt wot owr mowth or oar layws, arcep perhapy 1o the ot of eerim
apaung dea-tnatts {1 the apparent parder can by secewd)  The k-
bt Wenbian—er ibe repsevntaten whih moenly 1 Leskeng
spemilic umprerme, pol duectly whrllnchetipble, aod Incaburd ooly wooghly
b g F the Yotal AgAnE

* Lr Lopag, Pans, 1po5, PR 1M0-I4E

1 Grargrs Saanl-Poul, Srser o & douege i, Pan, 43, p M
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hitst spelm in public, lsarned by heart the first pant
of his speech: Y'While [ was speaking,” he says,
o1t seemed to me that at the moment when my tongue
was aruculating the phrase 1 was speaking, I was
iaternally speaking the following phrase, so that, at
times, ] was afratd of mixing the words of the second
phrase with those of the st

Moceover, the personal observation recorded by
Batlet, also cited by Hernard-Leroy, would prove the

L P
tion and werbal acticulation. He provoked, by ex-
cessive smoking, actual transitory amacks of aphasia,
and noted that, when he tried to name objects he could
nat, though evoling g auditory and wigual images,
pmnuunm 8 word such as ‘ parapluie’ : *{ endeavoured

il the gyllables which d 11," he
snyn, and while [ was articelating very cleariy
'parapet’ and < obélisque,’ my tongue made 3 fruidess
appeal to my motar memery " ; then suddenly while
be was fixing his aitention on the visual image, the
word ‘'burgt forth, =o to speak, and gushad ocut™;
the mator image was revived by the visesl image.*

But as & matter of fact, was not the word which
“ burst forth " pronmouneced by * motar habat,” according
to the =xpression of Frameot and Monod ; suddenly
released, wathout any prelmunary ewakenmg of the
kimatsthetic representation ?

N liy, to have it rep and Io
be capable of eife the guuval
the two terms ere 860 closely linked togethm' that thzy
must both be absent or both be fealiced at the same
time,

But do thess ordinary links constitute a neccasary
conpection? [t does not ssem so. When seprching
for 2 word which we cannot remember, we clearly find
it because, automatically, we succeed 1n pronguncing

1 Gulbart Ballet, Za fompige sabirams cf Lr formus dy Faphune, Fanc, (586,
PP I414043
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ity ither by fumbling, or from its context in a phrase gr
a conversation.

And in this context the remarks of the aphasic
doctor Suloz, after his cure, am wery instructive: I
often felt,” he said, “that T had the syilable or the
word in my power, but owing to an utloftunate
obstacle, the pychological tracts were auddenly com-
presged, deranged, obliterated, blocked or perhaps
inhibited.” A different word might come instead of
the word sought. ™1 am never ghle™ he added, “*1o
tell beforchand whether I can express myself or not.
It 3% a very curiaus feeling.”?

Thua the word may or may not be correctly pro-
nounced, without any kinasthetic representation allow-
ing 1t cither to be soen in advance, or a foraer preparcd.

And further, how many verbal automatisrns, Pierre
Mane's * formulx of language,” true reflexes, arse even
among aphemic patients, Similar In every way to mokor
automatisms or congenital reflexes whick are by oo
MEIng 1y il d by a ki h [0
sentebion.  So we may conclude thet images of articu-
latlon—which cerminly exist as memories of sensations?
—are not necasgary to correce articulaton : mod it o
very improbable that they are sufficient (o ensure it
but to this point we shall return laber.

In what then does aphemia consiat ! 18t a paralytic
or an ataxic disorder? Pierre Mare and e pupls
have never gven & pmc:se account of the dature of

thiz motor disord A d thereby,
they think, ies—they leave d d the
exact mechawsm of the disturbance, which they re-
gard 23 a simple hind in the d of
movements.

In reshiy cverything ocours as if there were loas of

1 CF Navilo, " Minoincs d'un mbdecm &idaaime,* 41 e o Fepebeingen,

1918, oo &g, I
glsﬁ‘- ol eemitee tee e question of (he eanlence of Linewient

A werbu] ' mage chetetit fnom ommm 1maged
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motor meémory, that i to say of the motor habit, the
progress of verbal automatism. And this is not a
matter of general amnesia or of a diffuse ansociative
disorder.

How, apart from the incito-motor ares, which is not
itself affected, can thers be injury to the pequired
mechaniyms which allow the correct realization of com-
plax corordinatrd movements? To solve this problem
it is necessary to refer to an important ides on which
wa have ulmdy lnulahed. that of the ﬁormntion of a

fres fan mator

Consnde: the decapitated frog which wipes with its
feot 4 3pet on itg skin on which & drop of acid has heen
placed, or a spinal dog (with its spinal cord severed in
n hugh region) which scratchey itgelf when a cutanecus
area is slightly stimulated. In these cages, there is a
refiex contre which, uwing m the miun of eerllin
HEnsory
reaclmn. pm\ruhng, in the ardcr desired and with

the of ion of rhe motor cells
ding to L'h,e I lved in the action.
This ¢ i, it is lled by an

element which canshtutes a centre not, properly spaak-
ing. motor, but co-ordinative,

Let us recall egain the fine example of a co-ordination
centra which is fumnished by the movements of the ayes
and the head. 1t order to look to the dght or the left,
the eyes and the heed must make movements of a
definite amplitude, with & striet co-ordination of the
mukcles of beth ndes. Now Jooking or turning the
head w the nght may become imposskle in rertain
legions which affect the oculogyric centrea or the right
cephalogyric centres, the ! goulodextrogyric® centre for
example, which i3 situared In the mesenczphalon, with-
out any paralysis of the ocular muscles.

‘The ceptre will be put inte opermtion, either by
retinal i 1n|pr|:ssunn: {which at the same time can direct
the of e Y of by
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labyrinthine mpm.wons, or by anditory impregsiong,
ar again by of visual ref

tionz, or fnally by an impulse of Asscciative origin, by
volitton.. [n emch of thesn cases, the inciation which
has come by very different tracts will be mterpreted by
u certain complex reaction relessed by means of the
co-ordination centre which, it communication with the
various receplive #nd central stanons, will respond by
the prepared reaction which i controls, namely, loaking
te the nght or left.

We may nate the slmilarity betwszen the complex
movement of Isoking to onc side or the other, which
can ba nhollshcd by a lesion that affects only thes action
in its T without paral » &nd without jm.
i of the &l ¥ of which it is
d, and the iacion of 2 word, which requires
r_'he opecmuen of 4 buooMaryngeaI Froup, under the

of various either
ot repettion) ar assocabive, and which may b abalished
withot dysia of the ek ¥ neces-
snr)r—and for such

Dhfferences exist, however, not oaly in the number,
which is very I, of the dlnated
of the process of leoking and of articulated language,
but more especlally 1n the fact thab the centres hy
means of which we look to the nght and laft, or up
and down, ace the pre-esiablished mesancaphalic centres
that is to say the congenital centres; which are put inte
aperation by a reflex tmct, even wichout the cerebral
corex functioning at all, while the contrea of speech
are formed by cducation during the lifetime of the
individual—though @ith a cartain hereditary pradis-
position—and afe locktad in the cortax.!

T Futrd Mird inusts—maotmy spunst Peunee’s mew—po us sdes of
e progroweee fommstoa of cortwsl uspayens.  Very pooog chidies,

Drbformdn
PP 1fP-1B1) The wedr of domb choldves who cn beas, Wech ot thae de-
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Tha incito-motor centres are themselves co-wdlmwe.
But, when a mors act
of relatively simple acts is r\:pnﬂmd va‘y Eruqugn:l‘y,
and becotaes automatic, 4 rtlay centre is formed, a co-
ardinative element, capable of rcleasing it, by bringing
into operation, in the desired orderand with the requisite
intensty, the vanous incita-metor elements which
contrel the actions composing the group which makes
up the whole automatic activity. This s 0 especlally
when numergus analogous actions are possible and
may be controlled by very dufferent tracts. We must,
indeed, assume this, when we see apraxian abolish-
ing complex habitual automatic acts, znd efacing the
rasults off learning, aud of pmgmss 1 sJulI end rapdity
af ; and thiy
withaut paralysts and without i |mpa:rmg the elementary
mechanigms. An apmxic patient can no longer aim
#t anything, make the sign of the ¢ross, blaw s nose,
or handls his kmife and fork, though all the while he
rocognuos objects and without anxsthesia, pamlysis
or ataxa ; he w:l] behave like a young child who has
not yet d these There is for-
getfulness i this case, but it is due to @ jomlzed
lesion.t

The fact is that this lesion damages the co-erdinative
elements—eollected in a sort of station analogous o a
In:le'phane exchange—which h.ave been specalized by

in the fi of bringing into 4

werzbtd Ly André Callin, wrgues, bowever, i fasowr of an heesdrtary corbol
perdnpomisan whack =gl T allocad 16 erain Ecpoai malforralims

L Thore may aho he spraxm dunop grea mmnsmas due to b gemert]
dunrlaner of cerdmal fanchomng, or to demeolal weshenog Lot the
antmalm oF U W AN WERY repalant ; on the [rost MRS of GRENID
putimy vaffermp from ocmswn, due 1o generol ey of the beam, 3t ®
oty 1a & showt gl phage 1k we ean exinbluh dee fart of 1180 Apvias
funabnlity 19 me u fork ar & 3pocw, Eo deen ouosell, let down ane's tresse,
#1e,) #ed 1be recorery alwars ocewrs Spnleily, theogh m momy ase
o ntalleclanl memory retoea for everl yo {f Worel and Duen, Ly
trowbles de wfmama dongme cemmotiemaclle,”  Fowmad & B;puﬁgu,
XII, 4 15t) P 200-338}
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operation, a8 4 whole, a group of ulemenury actions,
and the advantage of the education iz thus destrayed.
When only some one group of co-ordinating elementy
in affected, some cne automatic mctivity is completcly
or partially abolished ; and these automatic actlvitles
that can disappear separately, and have digtinet co-
erdination centres, jncludn the instrumental cxecntion
of tha puanist or the viclinlst, or even of skilled typing,
writing and more specially speech.‘

Among the phia and aphemia come firgt.
The co-ordination centres of wrting and especielly of
speech are of very great importance, on the one hand,
and their disorders cannor be uv:rIoukud and on the
other, the i of ucts, of
wntten and sPu!nen signg, tlm. the)I produce, implies
; and a very of
tlmne <entres, which ars tk forward more vul: bl
in cerebral lesions ; and furthermore, this multiplicity,
asa g of the 1
—eaxcept for & faw verbal acts—any deep autnmuan—
tiom, and ﬁmcuoml digturbances directly affect the most

Iy broause of thewr sus-
oepnbajity. Education 1a language consisis in the
construction of a sort of keyboard, the keys of which
must be put into action for the phoremes and phonetic
groups which congtitute words to be automatically

i, without fumbling or gropng, cach key
having its blished with the incito-mot
elements of articulation.” Injury to thess keys, o the

1 okl
mmple morTTLY are preserved whew there r o p--l,m dieders There
oy ki by moan dwipy ! bak

daookilom beesme sub-accles), sovements whish e npn\d o exltvics
|mu\y o in awtpemue pmuhn ezeiiend fanccoamy et abeo n“
Pt o tha of mualzsgl un g

to lmwas of the caries, becaase mibeitls atomaem 1 conoected wath the
chalunm

¥ We now ilwt the mai-naies slnesis of phopauon eod of eafas
are double, each Manephere bewg mlued w0 the moios neucooes of the
Talbar nucles of beth wdes, Al the dnaniers of parkige of the will, of
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putting ont of use of the keyboard, causes us to lose
the whale result of learning to speak, without the motor
slement belng affected
Ia this case it is indeed & form of memory which is
aﬁemd: naty hwuer. the memory of the hnm.tlleuc
p of Lation,” but the
tion of the associative incitar-meotor mechanisms, & con-
stitution which, in the course of svolution, as the
physiclogy of the nervous system shows, Implies the
interventiva of the co-ordination centres by a process
which we need not be astonished o see produced during
the development of the indivdyal,

a. The Phewere Qo-ordinaiion Comire

Just as the ocular ex-ordination centras may be put
into action by different tracts, of a labyrinthine origin
(rotacion of the body), aud\wry {lateral sounds), visaal
flight suddeal n the periphery of the field),
voliticnal (for the explanluon of the Beld}, or imagina-
tive (evacation of a lateral image), 50 the centre of phemic
wo-prdination, or rather cne of the relay stations of
this complex centre, can be put intp acbon by audi-

tory {mpetition} or vigual £ alowd] i

by tendenues, feelmgs and senswy Images (spontaneous
pil . , naming of okjects, ote,)

phenatica s 1] anarihee: er . dhpserrhum—appts

onp & domhle bewiplapas with leagne eareading 1o the Tower pa of thy
ascrwdmy Froniad &7 10 the bwndles whish pecsed frem it {ibe clusal ype
af the paealysis known a3 *paendo-bmllwe ' Becanes ¢ hus Joog baee coofomd
ik the labuoglosso-larynges! pamlyns due o the Jenon of the malor meley
of Uhe balls S ther wrws of Vhe 1st paite of cranss] marvest
T The 5 & p {3 Eupery 'S dgkitsi ) which
bata Tspan eegmccked by mapy able writcrm mon aemcyuly, even o the wmpls
wecto-modor fuschon of the sorie—which @ aleedy co-ordmanre, as we
bava saen—en hanmeibeie memory It owed vn angn to o sefasn o fba
cendres and ibe 1neucemotor centres of the corter, pet these centry,

altherugh closely coomasied,

Surely beneythelsc vmages will ook for sver b anvebed to axplin raflex
mureements of leliog ol otgacty wed ther Jow mill ood heps aesomt for
tha phculsr npram which cioiwibe 10 1ke nppmmntlhpmm!lonb-
o to b nghu o Jeft thronph o wescocephatie beska |
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and even by the 1 ion of cor di
auditory, visual, or I:m:sthcuc impressions, orﬁnally hy
the gl of wradiation that are referred
o 85 ideas?

To sum up : audinon of 2 word, or auditory memory §
vision of 2 word, or visusl memory ; memory of the
articulation of & word ; peroaption, by one sensory mact
or by sevaral, of an object of which the word ig the
gymbol ; asaociative expression of fechngs ar of ideas:
—thees are the assential means utilized in the acovation
af the phemic centre. One or other of the catagores
nsua]ly cmployed may predominate. [n the case of an

ion without i
mey pmnll; the role of visual tmpcessions 15 null or
neacly so among the illitccrate ; the deaf from birth who
have learned to speak bave no auditory impressions to
intervene  But, normally, it is feclings and ideas that
appear In action, in the form of language.

Let us suppose thar localized lesions sueceed {n in-
terrupting one of the tracts which give access to the
phermc centre.  Jusc ax the supptesston of the connec-
tion the ibular or tiuclei and the
centre for directon of wimon mvolve the suppression
of reflexes of labyrinthine or auditory ongio, so the
interruption of the assoration paths—ocluded 1 the
arcuate bundle—which connect the auditory area and
the centre of phemic oo - ordination, will prevent the
repetifion. It will prevent it completely in the case of
unknown phonemes, of words n a foreign language
which has not been learned ; 1t should not prevent it in

4 Loml orustion sy slo i 8 opertioe phemsc rmpulss, faridis
ballommtory rpMniaLisRs 11 ceniun eoavilove movemenkl, & Jacksman
spilepey. I bave hod freqment ormnco o clvarr shght 1rke af epiepoo
veriaga m the e of & mam whe Juadenly cheoked humarlf an the badide &
#3 ast, graw pabe, bloshed, and repeated mveral oy o o L ol osmplets
shevimigdedues  *“Ehat op?  Well, skl op then,” of coume wibout

pressrveng any memary of (e b convaloons In echabin—the pro-
Tooged aod mesupary repetim of words ox phrar—e paamodsc form of
apach cocurs {Tiénel and Grueo] whret oflas Becompanes spuewotic eaghla
o wpech.
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the case of known and understood wordl. for the EYOCA-
Hon of a visual rey ot of i 1 associa-
Hons will allow indirect action on the phemic centre
and ensure the enunciation of the word whose direct
Tepetition is impasgible,

For thig to gocur, the other mechanisms of evocation
must not have been afacted, spontanegus spesch must
be correct, woting to dictation, reading and compre
hmon must be unimpaired.

h 5 all the diti bvicoal
prescnt and yet the re-p:nnm of a word, spcmtnnwusly
proncunced in & correct fashion, is impossble. This
is a cunout phenomeoon which | neted in one of my
aphame war patients-

It 13 explained by the fact that, in such a case, with

1 disord ia orap
the P i fii tha and
demands an e&'an‘.—t.hnngh a vain one—preventing the
which would

When attention 13 brought to basr on the phoneme,
and 13 not allowed to wander to the associative auto-
matism which is characteristic of recogmition, it iz
remarkable that the word seems strange hke a word
from an unknown language. I I bear s & sound the
phonemes baw—ur —they do not seem to have any
relationship to the word soaner, which [ understand
almost withoot hearing it, without, that is to say,
noticing i avditory character{stics. My patlent, who
was capable of naming an object and yet unable to
tepeat the name of the olyect when asked to do g0, was
the victm of a demation of attention of this sort, which,
as aresultof hig functional injury, completely debarved
the . by )

pathg.
These cm:umsumces are rarely found in conJullc.tmn,
and we have 1y any ples of verbal d

U Thurk b2 s rarchagnets wibich oy sxplaen oplioal o et sphecs,
when the porecphion of ao objed—mth resoguaton—ne koger eroles th
corzepondmg worl
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but not hensi It in
gen:ra]ly the reverse which oeturs, but we shall return
to tins point,

‘Fha phamic centre may then be Jsolated i relation
to ane of the centres capable of arting on it ; sometimes

e speech is impossible owing to a di
of the iative arta in 1m rel with the phemic
centre, and servile repetstion eontinues.

Usually, in aphemias, whatever may be the tmct
emplayed for putting the co-orhnation centre inta
operation, the check is the same, for mrher all the
tracts have been nterrupted pefore reaching the centre,
of the centre itself has been destroyed by the lesion, or
apain the conoechions of the centre with the incito-
motor eletients have been broken. It 13 impossible to
differentlate the type of destruction in a casc of complete
aphemia. When the aphemia 15 partial aed all the
tracts of access gve like results, this is because the
lesion bears on the keys of the co-ordinative keyboard
OF A 18 LEgang of Motor trangmigginn. 1T the keys of
a typewnter are broken, or gut of order, or if they no
longer act when struck, the corresponding letters mill
be :Lnr.k:mg in the wr\m:n text.

In i we find para-
pherma, tha.l 19 m say, In speech some words are
pronounced 17 place of others.  Lf there :a no intellectual
disorder to explam it, what hag oeeurred 18 B devanon
of connpections. An injury to the assooativn bundles
which Jead to the phemic centre, destroying the isolaton
of the fibres hice an cntanglemcnl i the wires of &

lephonic system, a dizorder of ch a confy
of syntonies, mill account for this more or less accentu-
ated phenocmenon which, in 2 mild form, may proceed
solely from a certain inattention 1n speech.*

1 When thought goes quicker thafh tpacsh, fitw Men berk ruprevsan. sad
1nvalys cormmprnding werds which are mueried amesg b tems zimg 1o
the preceding Wiess, combining with thirn wed dutning thew,  Th
wxpormlly e wrdmg  Wo may 66 @AY i nolsce 1t camdbve.
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A disturbance of the actoal keys of the keyboard at
the stage of realization 13 ﬂpll:!e also m‘ producing
deviations or slips, i lall
when the lneys arm bighly sensitive and their operation
is rendertd easier by i Almogt all aphemic
patients when try{ng to talk succecd in prancuncing
monogyllables {! yex' or ' 00, formule which constitute
true werbal reflexes—onths, for example, which have
Become the means of expressing emotion,

The destruction of the phemic cantre or the disorgan-
jzation of itz nrgans of motor transmission has pot been
80 complete as to make it impossible for certain very
automatic mechanians o survive.

Thus & wormn-out typewrittr sometimes succeeds in
writing one letter—always the 2ame one.

‘When stveral languagts art spoken, they cormespoad
to distinct keyboards, and—in exceptionat pascs—may
be selectively injured. G ily it 15 the least
which, in urdlmry lesicns, ars t.h,e first to be Impaired
ia therr functioning.

3 The Craphic Co-ovdinmatron Centre

In spite of Drjerine's arguments there is nothing to
justify our discanding the idea of tha formation of a
co-ordipation céntre for graphie méchamsms become
automzbic, as well as for habitual and complex praxias,
such as speech.  If there were an hereditary predisposi-
tion to phemic co-ordinaton—and we ran in fact assume
it—this is only realized, as Prerre Mane contends, in
the course of individunl developmant. And though
it is not all men who write, even specch 15 lacking in
uneducated deafmutes. We can write with a machine,
but we should also tatk with a mechino if the sounds
could be given gut mechanically by tapping the keys
correspending to the ph as we tlk by algns
o a deaf-muts o in semapboting.

1t is truc that we can write with the left haed or with
the erm and the foot, as we should draw, when we
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cannot make use of the trained right hand ; but the
right hand, when not paralysed, 15 in the sama case
an the left band when 1t loses the benefit of ity acquired
autetnatizms. It can draw and even doaw from memory,
if the visual representations are avaiiable—which is not
always the casa even wu.'huut. verbal hlmdms—but it
caanot achitve the i in
writing of an idea or of phonemes comesponding to
well-kngwn words whick have aften been written.

Thie localized loss of motor writng-memories is
agnin the result of an injuty, ether in the structome
itself or in s connections, to the eentre where the
coordinating stationg whieh are constituted during
the progress of the graphic habit are joxtaposed.

Pure agraphia, which 15 rarer than aphemia, is
certainly found, genecally without imjury of Lhe function
of language, duting the repression of more tomplex

d but sh g the ity of an isolated

der of these
The queshon at issue 15 nat whether kinesthetic
are they may persist, it
segmn. in certain agraplnas but whether the co-
of ic graphic iz anll

posstble.

Visual jonts are nut y for weiting,

sinee the blmd. leara free-hand weiting, although the
relations between graphism and visian arc normally
as ¢lose as those pbetween speech and heanag.

In pseudo-mgraphia due to pure verbal blindness, ws
are dealing with ill-educated individeals who have
scarcely any knowledge of writing, have not auto-
matized or formed a co-ordination centre for w, and
whao must deaw the model imagined from the con.
atitueat letiers of the words. They do this a httle
better with the more skilful hand than with the other,
but are checked when they forger the caprescrtations
which they are copying. Verbal blmdness does not
prevent the from opamating—iz spits of
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the i ihility of ding—wh, ducation has

set up & graphic co-ordination centre, A rery clear
<ase of this bas come under my obeervation,®

The keys of the co-ordinative keyboard may also be
selectively affected s it being impossible tn write cer-
tain words, eod as a rule these may be any words'
Figures have a co-ardinative Beyboard near, but distinet
from, that of words and letters. A5 a rule sgraphic
patients wrte tham correctly, but sometimes they cannot.
Theie are even distinct keys for numbers equivalent to
fumerical words, at irast for certain numbers {the yrar
of birth, for example ; numbets with a symbolic signifi-
cance, such as 1870, etc.), 50 that these oumbers are
still carrectly written when other figures or numhbers
ﬁnmt bc mlung\:d

Ithough corretly und 1
are fpultily written, though the digls are curnect
end the assembling of separate migmg by means of
vixion is correct; and this without any other dizorder
af writing."

& The Idea of the Sensory Varbad Fwmsge ond Reciptive
Comarelimarion Centrer
The Agnepas
In order o undergtand werbal deafnesy and verbal
thndness, 2 loss of auditory end visusl images of words
has been lovoked. But the adea of a sensory verbal
image, though 1t does not 1mply the greater confusion

7 In this ease, un whismapt st depeeirnitug by copring the gesphuc ages
was smposnible with 1be loft Tapd  Theo may, hewwrer, bo an imisscn
withy kb Tt hand of represented moremmes of the nght band, chagics 1o (be
el af kusrobels 1mpremns, and this e wil sonr omenty,
t:w 15 WT, DIFt- W,

*in wime mus € o 1mpownbla to wnte oetun Wlen, wherow an the
words wlieh conenn thets abey ane comestly formed  the key comesponding
to the walated better 1c adfeeted, bal tbere nre keys (oo the wonds and certam
of thrm el fanchon

¥ iy Bk, * Dber Slormngen des Zfemuchresbens ey Aphanchen,™
Latshryt fur Fatkepryclobyz, 113, U, pp 3sd-ag6  Soveml oephalic
PALiDAL Wit oomibene of taa dygale 10 tevaee onder
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of the motor imags, has not always been accepted and
has not even been cleariy formulated.

Inhis g work on language, Eugine B
Leroy criticizes the idea in the following wards

“The first interptetation which comes to mind is that
the authors mean by a verbal image the memary of the
auditary pecception of a word ; but two olechions can
ba rmsed to this conception. The first 15 that this
MmOy is 1ot &N image ; we must congerve of it 4% 2
complex including an image, cmotions, cic., and having
a3 & centre the auditory scnsation itsclf. 1t 19 4 system
which tends to develop; it 15 & view of the mind as &
whole, & realized abstraction, for this system only has
reality 1n g0 farag it develops. The stcond objcction
is that there iz oo “lost' oc feffaced” memory. IF the
memory of a word, especially, were [ist, the patient
would no longer have any perception of this word, As
s matter of fact, he has a crude or even a diferentiated
perception of it

* But perhaps what is meant by the expression,
varbal images, is the imagey, emations, etc., in shost,
the states of consciousness that constitube the systwem
habituaily connected with the audion of the word,
This second interpretation does not render the theory
any more acceptable, IT these states of eonscousnoss
were destroyed or even f the linka which inter-connect
them were broken and the system dissooiated, Lhis
systemn eould not in any case appear. In order that
1t may be evoked in a perfectly normal way, however,
it is enough for the word to be resd instead of being
heard, if 1t iz a matter of verbal deafoess, or Reard
instead of being read, 1f it 15 & matter of verbal blindness.

It iy p this last which leads
ua to the interp purtly psychaiogcal of coursa,
that what i3 i d and disordered 15 the iats

between the perception of the word, visual in one case,
auditory i the other, and the system of images that it
must evoke, Both terms continue, but the chaiz which
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united them is broken ; the gppearance of the first no
longer iavolves the appearance of the second."!

The substitution, for the logs of sensory images, of
BN agzocintive, lnln:llec:u.l], infury, to expisin verbal
deaf] and blind. i Plerre Marie's
conception, according to which aphasia—of a single
clinical wariety only—is only a lack of comprehension of
language. Moutier too adopts Bernard-Lemy's crtique.

*'It is the interpretation of the image and not the
image itseif that is lacking,”® he wries; but going
further, be carries his criticism of the noben of an
image In groeml to the point of complete negation.
He cannot separate the image of the words from the
thawght. “To sum up, these thoughts, the words,
and these abstractions, the images, from an indisectzble
whnle i which 20 element is distinet.”" And after

ing the varigus D of the image, and
refusing it the rdle of a cerehral stereatype or schemn,
and that of an dfé forre, be excludes it definitively ;
“The image iz a word : we cannot daine it, we can anly
fied to what it corresponds ; it is a sumpln fagede behind
whith nothing gocs on.™*

This view is certainly too extreme: when we drtam
that we hear someone speaking bo us, that we are
seting him move, or when we imagine oursclves to be
runfling, we have a representation involving visual,
ludllpry, and kmﬁthﬂ.\c TGS AF well as muemonic

nsm form new aspects. The image ia thus a datum u'l'
comimon Benge, whose exact nature and mechanism
alone are cpen to discussion.

It is not difficult, given a certain capacity for ¥isual
{magination, t¢ imagine 2 page from & book with the
words we have read there: we'tan imagine the voice
of n frignd pronouncing a phruse. We thus have
visual end auditory unages which are verbal mages,

1 L Zangage, pp E3A4 1 Zupbasre bt Brucs, p 245
" fkd, p 2w 4 B pons
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The existtnce of verbel images cannot be denjed
But thin dots ngt imply that verbal deafncss and blind-
nega are due to the logs of auditory or visual imagts
of werds, nor that there is 2 special centrs frming &
sort of storehouse for these images. These hypothesag
are, in fct, uneabsfning, and are open to mamy
criticisms and lines of atvack.

Let us look more closely at what coostibutes the
avocation of an image.

Tt is childigh to suppose that the brain constitales =
morehonse where little stereotypes are  deposited,
photographic images of events which have affecred
the senses, and that memory serves to bring them
eventually to light. The mnemoaic awakening of a
sensation, in which the peculiar property of the image
resides, it the sctting in oporation, through an assoqa-
tion path, of the receptiva sensory elemeots which bave
been drawn inte action by periphecal sumulation. et
ux assume that | provoke the visual 1mage of 4 pnoted
page--taking such an example berauze visual images
give the very best dlusmon of beng pittures or
photographic prints—it is octrtain that 1 <an see the
whola page disunctly 10 my imagination, and with an
intensity capabie of many degrees ; | can cvoke a white
mass of rectangular form with greyish huoes as though
I had an mstantanacus floating viaion of the page.  LE
I wish to read, I shall sucoessively evoke distimet im-
pressions, very limmed m extent, of words or small
graups of words, with a rep jon of the
af vieual explotation along the lmes. Moreover, from
a mmass of words I should be shle to Imagine one word
in isolahion.  When 1 have £een this word, the different
retinal el g impresgions of high or low
lumingsity bring ioto play the central elements which
carrespond o them respectively, and produes simul-
taneouy sensations of white and black which constitute

' Premest and Mosod, who ooest the motor 1owge. eomnder thar the
Tenhy of weduoey ad wurmel veebal ftages monot by doakied ; fov, At
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the frame or design of the word., The fully successful
und complete gvocation of thig design is the activation,
this tme centrslly irittated, of r.hc seme cottical re-
ceptive el whost toy jponds to the
petipheral elements of the retinal macuia, with the same
relative intenzity, resulting in black and white. To
itnagine that there is a storchouse for the visual images
of words, distinct from otlm— visual images, |s o ﬂanl
the evid of logy ; such a

issible for the Ep , but hardly for t.he oman
af science to-day | Crmclsm o&' the idea of a verbal
image as & dighnct entity is therefore fully justified,
Images are the of the L
of sen=ations ; there may then be images of words | bnt
nothing dighnguishes them in the first analysis from
ather images, in their dynamic realization.

We caonat loge the power of svcking images belong-
ing to one senge without losing that of evoking the
corresponding varbal images, but tha facts show that
we ran lose the evocation of the verbal images alona.
This means that the mechanisms of evoling these
images are affected.  An estooative progras no longer
functions as before.  But we canpot say thet the verbal
mmages, although not evocable, are preserved, booause
the image has no existence outside the process of evora-
tion of the elementary stnsory traces ; the image s the
congetiea of evocative processes which achivate es a
specific whole elements serving for overy possible
combination : the ocrder of the succesmve phomemes
conghturer the auditory image of a word, the same
phonemes in ancther order giving another word.

Thus it i3 not the utlization of & stzreotype imege
which is injured, but the realization of the image, an
associative dynamism, Nor may we regard the m-
capacity to evoke verbal images as a purely intellecrual
disorder ; wa e really dealing with a sensory evoca-
tion but gne whose mechanism 15 associative and for
that very mason intellsctual.
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And 1f, usder this dynamic aspect of 2 congeries of
associations that evoke elementary sensory data, we
imagine the verbal image, we can again say that verbal
deafntss or blindness consists in the loss of the auditory
or visual images of the words,

But how can this selective otz of the cvocarive
dynamizms occur?  In disorders beating on the amocia-
tign paths, the images of objects would have to be
lacking B3 well g3 the images of words, the confused
tepresentation of the page end tha grey Hnes as well
as the distinct succeksive ropresentation of the words
which form the lines. This i not s0.

If, therefore, a limind lefion sclechively suppresses
the power of evokiag on its behalf the audiory or visual
cepreseptations of words, we ame justified in holding
that this is due to the educarive formation of a relay
atation, of a central cocrdinating station, Just as, in
thonght, the enunciation of & word oocurs by means
of the phemic eo-ordination centre, so the auditary or
wisual of that ward req) alko an analysing
end distnbuting apparatus which, under infiuences ans-
ing from vanous sources, reltases the excitations—m
suitable onder, with the dwm‘l relative Intensities—no

longer of o ta the
BCLLOnS involved In the articulation of Rhe \w«d but of
1 of the receptive reguon invalved in the

llldllnry, visual, and kinzsthetc reahumtion of this word

But unlike the motar co-ordmanon centrts wiich
function oply in one direction, the sensory co-ordination
¢tntros which must ba in vvidence 10 this evocanocn of
verbal imeges of an associative origam, have also an
inverse rile, which may even be regarded as their
principal rdle; they evoke the manifold associations
involved by comprehension, hegmmng wih the images
aroused peripherally, that is to say begmamg with
perceptions,  And we can readify understand that &
co-ordination cantre may be wecessary for the auditory
or visual compreheosion of language. When so many
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words, whose senscry groups may be so closs together,
are eadowed with such different evpeative powery and
iavolve such varied significations, we can imagine the
complexity of the assaclation pm'hs which must dlrel:t'ly
counect the meny i

visual ares, for cxample—not coly obe with .nnm]lex,
but with the auditory receptive elements (for the
auditory evecation of the word seen); and also with
all the elemmn on w‘hu:h depend the ﬁelmgi. ﬂhtudH
and et in this and
with all the reecpuvn claments of all the sensary arean
that engure the evocation of the variops images that
the senee of the word may allow 1?

Agn well suppose that if all the {nhabitants of Paris
had teleph and cated with one another,
they would have to have separate wireg connecting
¢ach one with all the cthers, We should then have
to assume that, if groups wers formed, when one group
commueicatsd with soother, simuitanecusly ell the
members of the fist group would have to be put iote
connection with one ancther, and each of tham with
all the members of the other gromp, who would them-
selves be inter-connected.  'We find In nature provesses
of simplification anatogous to those which man has
contsived in liks cases.

The formation of cantral gtations intermediate hetween
one gemsory area and the athers is evidently one of the

of cerebrul f g Thanks to thege
relays, & word, for which & key hat been secured—or
even sevaral keys which can be used by subsbtution
pn the keyboard*-—when it §& sten or heard, anterg

& Sclow, wm vurw of e aelphoty of the patbe bere implel, thke st
impopahle thar e smage ean be isomodualty Qauied 1o ad) the wmapes Dt 3t
ot eapble of evahmg,  Andl he sechs o polniien of the poblem n o conseplaon
of tht umcige & & dySamot Kate of 10 enlwe oowtre LR oraivr & S
i Fauwewisn, 1907} Bet the exmumon of eoardaing bl cly
dupeses of the dafferaby

¥ ¥ive wa spask wevens] bnguage s dre prepoed el e ol
wue of them, 304 1t W anotbiar which w igtkit, wir huvt the fvlng that 2t m
pooremry I “ton over the mage,’ In change the Teguder, expomally W the
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izto correspondener with thi= key, with which the
BEnEOry eump!ex Ia euunmed From this puint there

start d tracts towards
the co-vrdinating phem{c or gmplm: cenlras which
ullow repetition or writing, iz the other senzory

co-grdination centres, which enzure the evocabgn of
the various lmnges of the word, towards the groups
which form images of objects ur memores of events,

and d the ffecti or motor centre 5
Foling . ec., Iing
to the ic prep of the paths,
and ding to the g infl v the
mental ofi of the ¥ envl of

the immediately previous events, e
An injury o the relays or the cummunicative tracts
af rjmsa mlayn with their 38150y Argas, o fnally to the

i1 whu:ll from  them, wall

produce the disond irtc of eensory aphasla,
partial or plete, verbal deafness or verbal bl
And their similarity to the aph 1 kabl

Aphemia and agraphia ane p forma of apraxia,

Verbal desfi or bhind hich m a lack

of compreheasion of the auditory or visual mages of
words, and 10 an incapdety to utilize them or interpret
them by speech or writng—are particular fms of
agnosie.  And in fact thers are non-verbal agnosias
whith are sametmes called asymbolias,! Thug pgychie

sainu word appeant with & daffarens cygnuficateon o the two ubome  Asd m
«anr o Innguage there wre homnoyms which hire disine! pegs . dafferens
regaonm of the keybamrd  The ' fopnes of = prited bk " have me andimda-
alrp, MGty & wparite eamepondmg crordioetor, and the * taomer of 2
tree* hawe analher

1 A 4 padll of semenmesiol esesrch oo swocielon, @ 1oy, Tem lsd 10
shaw the complerity of the faclors gowarking evceston {if * La codeuption
grvinale da I'ucessison e les doankes du Meapdnance,” S
T, PP 493°5:8)  And 1 huwe oftan ieauaed mnce dhen oo thn ot nial

Incppvnm bo the prple pehema of Ioer wnicalivs goanrction (g

o eoutplt £ Evehution de b Mfbwenre, 1510, 1341

& The symbalse chamcter of ehjerte, and Lha percupessl mgueirance wincd
s roralren, v dnel shelibed  The e aapmbalm i grosrally confnad
o mpooRa of apme. Bot sl ohjecy, from & eertan pokt of YW, AT T,
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Blindness is ch ized by failure to recognize objects
perceived. 1o verbal blindness, the words are not
understood, but graphic characters as such arei in
psychic blindness, writing itgelf i8 not racognized.

When the sight of objects na longer invalves the
in the haodling
of thews shjects, incoherences which may mound vs of
apraxic or demential disorders.

Noisca, whech are attrchuted to well-defined causes—
5o that in verbal deafness if the terme of a language
arc not understood, the language as such {s at least
identified —lose all meaning in psychic dealness.

We also find casez of tactile agnosim, in which,
without marked sensory disorders, objects felt no
lonper awaken ether the idea of their nature and
use or the word which designates them. And
the case of the blind, reading with their fingers, a
tactile agnosia of words, a verba! anmsthesia, is con-
carveble.

Apraxiag and agnosias corespond very clostly to
the two polts of mental bfe, which proceeds from the
reception of external stimuli in the direetion of rtactions
to the physical and social

& Tl Awdrtimy Coordination Crntre

It can be readily understood that dizordess in the
functioning of the relay stations, which easure charac-
tenigtic evocations of words or groups of words that
are thz ohJ!ct uf comman werbal Bxperiences, preveul

is g y less nifected 1n
mwmplm mjunﬂ, ot may bt affected separately.
In this case, the bundle whith connects the auditory
and phemie dination ceatres is separately inter-
mpr.l:d organically m'fundmnll]y Of course, if thers
ina i of ingr, an miall I
injury, comprehension may be maore or less abolished
without the co-ordisation centre being necessarily im-
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?nimd; eepettion is still posmible, which proves s
integrity.

In genersl disgrders of unequal inttnsity the same
law holds throughout.  The most mutomatized and most
usual expressions are the most tonacious, and can sur-
vrve separately in the wreck of auditory comprehension @
the patient's pame is generlly recogmzed. On the
other hand, grammatical forms and the significancs of
syntax zre forgoteen first, and the prominent words
alone are understond.

Little - used forergn languages are generally very
Fragile,

Hue selective lesions may have apparently capricious

.| and the h ion of certain cate-
gorles of words or of 2 tanguage which is not the one
Teast uged, may alone be affected.

On the other hand, an extension of verbal deamews
may oceur in the fare of psychic deafiess, and musical
deafiess 10 partbitular sometymes accom paniey it

In wncomplete verbal deafness we ofeen {ind con-
fusmons which, when they depend on paraphasiaas of

or on 3 are true b

of I or parag In one of my own
cases I got examples of o form of paragnusia constituting
verbal parcuwsia: the patient put hes thamb o hus
mmguth when asked 1o put hi Letle finger 1o hia lait
ear.,' The word heard no longer evokes the correspond-
ng associstions, but, if 1t does not damage the appro-
poate key of the to-ordinative keyboard, [t may yet

! Fhe amsorstion oF words with @it :n 10ags apper. Lo be clom cosvgh
Eor m sl aphams patient o be able Lo ondirsienil and nojes & ang, wod
o pronsmnae the womls correckh , provided thes be wng iL, thoayh lasguage
bhan cadensoad and speeed, 1 1mposalée—n penmple of @ junclonad

imptying oo anatomicl denee of co-urdipmg keybeasds
iy L Bunchy, ** e fubsion moncale da cervosu el halian, Samas,
oo, X¥', pp 25 36k

3 I n very moninf cas, & patsenl, whime rerlial drafig mas gy em
wazkwd, pinted w0 e bewth wheo aeked to pon Lo b tongus. o 18 b
mrowttache mubend of hn bar 4 & Pk, Eew s irackeosidndnr,

15og],
N
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reach the part of the keyboard whm that key ocouts
and act on its neighb cansing

Sometimes ane word is aken for another word which
sounds the same and is better known ; and this is only
the exaggecation of & normal fact, the popular assimila-
tion of the lesy vsuat with the more usual, involving
linguistic deformations which are very ofien noticed,

Verbal deafnes is alsa panied by the incapaci
to evoke, according to the senge, the auditary image af
the corresponding words. I s disorder 15 isolated,
speech may remain correet : but we frequently chsores
phenomena of paraphisia, due to the absenee of euditory
control, and perhaps preparation of speech by auditory
evoeation. Cartainly, mn such cases, the form of
thought, more or ess kinzsthetic or auditery, should
play aome part, though this, in the absence of adequate
preliminary knowledge of the panent, may be diffigult
to establish. In fact, in spite of varhal deafnesq, pars-
phamic patients may perceive their errors and correct
them, eaking use of Junesthetic impressions; and
thers are paraphasic patients who, without suffering
Tram verbal deafness, do not percelve them.?

Verbal deafness, as Buch, is therefore a factor which
ﬁvmrs paraphasxa. the mechamsm of whlch can be due
to d y pbemic di ive or in-
tellectual disturbances, but it is not s\lﬁ:'u;lent o produce
it and hag not the necessary coonecton wmith it

If bowever, audrtory rontrel is not absolutely in-

bl for the artwcelation of words," because of the
pm-: whith may be played by kinzsthetic control—and
in this connection, patients deaf from birth who have

1 fn owma phnypha emoneare oftes eot pereemed uwd ane gt poerepied.
"I u Torpriuog 4o fied Bemhen deslormpe—and wuh Lhe spproml of
Mootier=thal m rerhal deafacm e ae certamly wermbo unage. mamm
apwech parsiasts  the puuent o Ik, UL B 10 Ry, e oen find b werds
bo ntedn L acoustic 1Mz of 10ec words and ihesr mgmofeance 1c therefore
wot wbolubed * (Bernbeim, Dactine ai Fodame, Crmighsm nmoa, 15971
If nvowstso moagw e sbwclattly sotasary For aptech 1L sroukd ba fanke ta
ntbempl 1 tewch deafmytes. Bt dne w not the eae,
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learaed 15 speak furnish 2 conclusive example it seemn
o be absolutely indwpensable for singing, for the giving
out of sounds of regulac tonality: musical drafness
makes slnging without falze notes impossible,

The d melody of languag, hich i not as
a rule affected in verhal deafiness, but 1s lacking in deaf-
mutas—perhaps nemds an avdiory contre] which does
not scem to be 1 with verhal audi There
is here, among Buropeans, a form of mimery, of ex-
pression of leehog.  But when, as in Clinese, the word
requires for its verbal and for itg bl
value = tooal uttérance of a certain kind, we may
wooder whether pure verbal deafness would or would
not involve disorders of speech fram the pomnt of view
of thiz essetbiaily verbal moledy. We lack, i this
conncction, analysed observations of aplisia among
the Chinese, and o feriers, nbservations of that ¢hical
rarity, puct verbal desfneass,

6 The Vreoal Coovdimanon Centre

The parallel of f I the visual and
auditary cantres is I at feast in
the case of & lierave indivedusl who has acquired the
automatiam of reading.

As 10 verbal drafness, it s comprehension which, i
i lete verbal blindness, 19 first impaired and last
recuvered | readng aloud, through actwoa on ths phemic
ceatre, is less fragile*

it seems that therz is 0o dissocation between com-
prehension and the capacity of suditory evocauon in
pure verbal blindness : this s because, 1f the auditory
evoration worked well, it would invelve e fasto—in
the ab: of varbal deafi pret
e i o . e g o
arenbon Lzp the: phemu eBart—puraattcd wa aodies! cump
sacn, tee vausl mepremtalin of Wirdl Lesp amfAmed; hy mesms of
spouch, 1ta an odibagy af Maesthelr e, Teming the powar
of & onhnatmd svoecklon
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In certain cases even it i possible thet comprehension
comes abgut normally through the bringing inte action
of alements of the ayditory co-gedination centrs in con-
nectiun with the visual centre.

‘Thia iz certainly not 2 universal fact, since there are
@ {cw casca of pure verbal deafness, But it may be
suggested that the ranty of these cases results in part
from this process of visual comprebension and perhaps
also of phemic or graphic interpretation, &y setar of
auditory representation @ if the latker were made 1im-
possible by an lnjuty to its co-ordination centre, reading
itself could no longer occur.

It iy prohahle, b , that the principal resson for

iation of verbal blind and verbal deafr

lies 1n the proximity of the co-ordination centres, and in
the topography of the arterial irvrigation, the usunl ¢ir-
cu!atory disprders afecting at the same time both

areas. M y thig i also
1mvolves du:per dhsorders, es we shall see when we
came ta consider Woermucke's aphasia.  Like verbal
deafness, which affects the least knows lenguages
hefors it bears on the mother tongue, partial alexia
also prevents, at first, the comprehension of complete
phrases, ov of verbs In their grammatical form, wnh
mood and tense. The g words are recog
and the patient gue.s:es and constructs A meaming cut
of thesa words,

The hension of word d especully of the
words most oftan read—onutlasts the recognition of
syllables and letters with prrsons who have had great
practice in reading.t

The ! by of disord iding to the
of verbal blindoess is very regular: but there are also

T Cases buve eren heen publnbed of pare leter-blndoms with reserva-
‘300 of tbe readmg of words, becambe, mi G Bailet and Laggrod-Lavtmeds hine
cormally seanached, v the eaar of & enltrouted wndrdual zesdieg of tee wond
has begome wynthetic—amd we kmow that at w0 Groe the fird in oertam
minthods of remding Foch aa thet of Dieerily, And chas vhe word o Mcogausd
ey izs ponierad woilien
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partial and izegular injuries due to the fact that cartarn
keys only of the co-ordinative keyboard, or certain parts
af the keyboeard, are destroyed or warped. ‘There wall
be ¢ertmn words which wre not read, or numbers only,
or only a customary Ianguage. Musical blindnrss—the
wability te comprehend muesical signs—which uswally
accompanies verbal bhndness, may be distinct from i1t

Verbal Blindness may be une aspect of a more ex-
tended psychic blindness.® In ocdinary cases, symbols
(playing carde, a flag, rte] ar recognized, and objects
are correctly named,  And this fact shows the special-
ratign of recognition of graphic signs, the dustinct
scat and the vul biliy of the rdination centes
iovoulved.

But, as we have alteady said, a very rare curosity
mAY occur, an optical aphasia without verbal Blindnees,
&7 tneapacity to name objects, in spite of recognation and
correct use.  'We have here a fact which commesponds to
the isolated incapacity to repeat speech heard fhough
comprehenswhn 18 preserved.  For sueh 2 disorder to
appear, we require on the one hand the breakng of a
singie agnciation bundie—in thns ease 2 bundle Tinkang
0 the verbal co-ordination eentres the gnosic eo-ordina-
tion ceotre serving as a relay o the mwugnmoon of
commen obiests — without oo of the centre werlf,
for if this were affected thers would Le complee
psychic Blindness ; and at the same time a diorder of

i i i i the effort to get

1L diffirencis wlich may w im e wndinary
car walh i slcpaese G perluplmenm, fh Seteee asgieed aulmalims e
tha tovat peustand  mmdagg 18 ibe key of F Jiappears Lalure memlng of the
key ol € ond mapptars ofier i Amd tliete st nchees anumed Ly obmce
waLh 1l dutedivtion of very lmiced lousos

T Thov Faure-Trauben aod Jaoyuer resed o e o pure verbal Lindmbe
un the ¢mck of the regresswon of « evmplile snual agnows The putingt, 34
the oadsat, conld no loeges recogmie pipects o tha pace she was i, wod
war combinealy gatlog ot , ailer & bitle Uiere semmioed only s lmiced
st and e redice of Sgares retnned 30 will s e gkalily Lo el the
e {4 Alence pur, reliuat dagoows VUM, Kevwe Amerologm, 1924,
AXHT {11), P 4p5400
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the name, 5o that it could nat be indirectly ﬁwud by

the play of i i which
recognition.

As in incompleta verbal denfness, we Ersquently find
ini plete vorkal blind. iz, & verhal
 pacanopain,' or paﬂlexia one word 1s taken for
arother and und gly. G y the error

ig connected with an analogy of form—a more usual
word being substituted for the word really seen’—but
somatimes it 19 connected with the fact that disorders

of the keys of the keyboard or of the iation paths
|nvﬂlvu mnfuslnn, 83 that, in the sﬂme pnrt of the
g keys of y

are I:m:mghl into action l:l)r tha reading.

We oited above, as an exampie of auditory para-
goosm, the patisnt who put his themb io bus mouth
when asked to put his fittle finger in bis lef ear.  This
patient alse exhibued parslexia.  Given the written
order- *Get up and go round the wble,” he would
get up and close the drawer of the table.

We shail not rmturn to thest connections between
verbal blindutss and agraphia, or to the ioBuence of
wisual images in writing ; these images are not neces-
fary, since the bhnd may learn to write by kinetic
and tactile means. Put the control of vision, which 1s

for the realizstion of i 3 i

1 Thu = mnather moe of the exapgeratson of w sormal phenomenna.  In
mpd eding & eom mml word o ooty tshen for 3 b W] watd
whon & 3w semaing poraldt  Puool-renders sl copyuts promd
of thin dady  This eamicn parslaske ocenth n ame of Momter's cases
faba AXN1X} who whes dealoy with the word mam {mmad], 16 Hrow that
he woderttood, drew pon [louk 67 beead]

¥ e exvg ol prilyun of the nght haml, of there 10 pe lonetic. il s
1he 1=t band— which unphes grminm] mesie-weitmpecibe witng of the
Jefk hand bevomen 1 copr of Foual represemiaiuma (usd kmelie ooalar regre-
nenthtic, na i ik cem of & hemiplepe pabrnt afecied by aphmie aad
rotamplets verbal handras, wha driw wuh Ina Skt land lup eyprgeaphieal
capatalu, that s b sy Use shapes of the Best kosws letters w Goetmnd be
el morr-wnbog (5 ©h Nuodle and A, Halgrd, = L'6eHiure on
marow ot witbaba vk ut canten dn I'agraphoe,” Fromd widival, Apn] aa,
gk op E-L30)
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usefyl in p i hiz or the or bl
Errors  someHmes found in the writing of educated
patirnts affected with verbal blindness and preserving
graphic automztism intact  the impussibility of re-read-
ing prevenrs corrections, But the normal individual
who does not re-read is lisble tp make simatar mistalkes,

7 The Prodiem of Kindtsthetic Co-ordimation Centres

Ar we bave already shown, there can be no dmlhl
about the exi of kb i images
to the articulation of words  That these represenl.\l.lons
ufmmrements may play & rdle in speech, but that thiy
rile is not i i ble, and, in D lar, that thera
15 & balaner between audtory and kinsthetic cvoos-
tigng, is =lsa an obvigus inference from certamn facks
which we have adduced.

But whether there is & verbal co-ordination centre
which ensures a certaln autonoty Lo kinesthetie images
of language as well as to visual and auditory images,
is an intricate problem and one which 15 by no means
solved.

Let us assume that in certain very limited lesions
there may be 3uppma.mn uf verbal kinmsthetic images

without i ; the } h eva-
cation of words would then be imposaible through the

ion paths and the 1mp: {alt during speech
would not by th Ives be sufficient Far

PBut thesa disturbances wonld nat be mamfest, even if
thought wers carned an solely by the ard of kiniesthetic
images of words | and this certunly does not often
oocur, sinca audilory 1mages always play some part;
it would be enough to speak one’s thought 1a & whisper,
and to hear i, for all diiculty to vanigh, And, oo
the other hand, we da net in practice recognize words
by the sensations of our own articulation: we hear
them.

‘Thus this disorder, if it oocurrtd, mighe well nat be
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noticed by the patient and might remain unlmows.
And in particular, the prebahbi imity of the kinzs-
thetic ¢on ordinauon centre and o{ the phemic co-ordina-
ticn centre would make it very difficult for the former to
be iojured without the latter being affected.

In actual fact, there is no evidence of pure verhal
kinetic anmsthesie. Byt in the case of Salbz, the
Iphl&lc doctor who recoversd and Ieft some interest-
|ng memmrs, we ﬁnd that Lhe complete absence of

ded with a very -
complete aphﬂ:mla: words were carrectly pronounced
although 1t was nerer paossivle to koow in advaoce
whether they would be, as their mepresentative kingtie
evocation did net occur.®

Morecver, from the fact of the partial assoriation of
aphemua and from the lags of the power of imamning the
lrtm:n]atlun of worda, we may infer a centre of verbal
ki in ¢lose ion with the
phemic co-ordination centre, but without the confuson
mvolved {n the inadmissible idex of 1 mowr image
found 10 the texe-hooks.

Sensary imp and ref of more-
ment inly have s iderabl B o6 motor
execution @ when a ehild learns to wsc its himbs, the
suceess of an act becomes assocuated with certiin
kinmsthetic tmpresgions which will ba used later to
direct the repetition of that ect.  And kinasthetic
tvocebion has a strong tendedey, as & result of close
agsociation, kv proveke motor obyectivation.

L Kinaegthehie evomuom eosbley m o emagme & movement i wdrmsce b
Jumper 1 gines bumself wbove tbe bar, 18 reprovening o bimsell he posn-
bty o nocovm

¥ Castat o thus sl be Precuent af, wub Deyenme, and fus popals, we v
o graml omelenye vadus U e Fromst-Lacblheon wat sod somiar tedng f m
aphmmas—regunded 10 (bt s 01 wb-cottead—whine the pltuml oo
indseate the momber of letters ar wpilables of o word whaek he ansat pen-
moavc, we were (3 WHURS 1B KiEegety of the hInERhenc 1meges of
moe tpesch, Bat it B too endem dmt mzmnmntﬂnem
esuhinbes anly, u th fm fuurly wrell

ol rml o mmm oul»purb-p—hu: it P i Rl 3t gy
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But, with speech, auditory sensations alse cceat in
the normel case—lenwsthesia alone, after fhe temporary
aid of mirrorngion, goverming articulatign in the
educated desf-mute—and the success of the verbal et
becomes assaciated not only with impressions of articula-
ton and of phanation, but alsa with seund-impressions,
And a3 we have said, with regard to singing, the
auditory impression, unarded, 15 dehecate enough 1o
cnsura cffective control.  So an awditivo-kinaesthetlc
group tends to be formed for motor regulabion.  Audstory

D tends to provol 1 and kinas-
thetic representanon, just as the latter arouses movement
and is wrradiated fn an audiory echn of thought™ 5+
and finally, epeech gives nse to kinasthetic and auditory
Impresgions at the same Hme.

1t 15, then, normal that * internal speech,’ the evocs-
non of words, should generally cccur imoan auditivo-
kinesthetic form, often with the cutline of a real
articulation, and a maiked predominnace on the suditory

ot the K 1, suda latipn, the outline of the
maotor objectivation, admitting of many degrees.®
The k h RTOUP 15 1ly 50 com-

pact and the reciprocal evocation is preduced with such
force that it 13 dafficult to analyse unpresuions ; and thig
difficulty of analysis appears when we mterrogate anyooe
affected with verbal hallucmations : be ears the voices
which speak to tum, he hears the words distmetly, but
thege woices are looalured in his throat or b chestt
‘There arc kinmathotic impressions, wswally renfoned

L They ©echo oF Tbaoght* w e asiunl expeesien wwal by by, foe
whom th wedNep P ueen w miemal loguage s ooduly -
dnmaeant

B[ gone the fo by that eertin coliimiol Peroas Gao T ¥l
Lmagres, wod G #veD 0% Lhse Emaghs J0 freierence U othach

3 The wesknntd of the suditney evocsiion does met ol 13 8 sufwally
sbarp abyestivalion mnd s the altztods o Jwenng o ot ket Tkl
ocears where thime me confascdh smqeesuens =imsh siten Abe oElenbis,
Certun persons Aurr then mner pocch 18 tber chee foamally, ma dad
Bowrden, whose wuto chematicn b feporicd Iy Seant-Faal b Longogr
wiiramr, p 911
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hy a r!nJ outllrle of mlmhuull. =9 the appnruns of ﬂ:a
h the k

of these |mpmssms—und at the same time a Gint and
fadistiact enditory echo ; or there is an suditory evoea-
tien which involves phcmil: ropetition and, in any case,
kinzsthetle representation ; or sgmin & phemic aute-
matsm will give rise to the auditivo-kinmsthetic group.
‘Whean feelings, deliriows ideas and powerful beliefa are
grafted on to these aupomatisms, it 13 very dificull for
the to obtan di which pertnit an
acurate estimate of the share of the varigus tlements
in the halluunntnry eomplex upless there is an extremely
marked ‘This difficully is a

chnical ohservahon.

Te sum up, it sooms that in spite of the abaence,
in h are crude and of
limited range—of any stlsfactory lsolabwn of & syn-
dreme corresponding to the (njury of a single kinms.
thetic co-prdination centre, there is 2 verbal relay station
for the impressiwons of articulation ; and we tmay speak
—always in the dynamic sense—of autonomaous verbal
lanzsthenc ymages, analogous e auditory or visual
images, but by no maans essential for speech, which
depends on the phemic co-ordination cenire; th any
cate we thall no longer talk of pseuda motor images*

bini 1 18 ang parad 1

¥

tntity.?

3 Wit chere 21 2 co-orthnatvm centre for grapihee lonseslbens svocabion
webare mo meas of deciding, 10k immmea oermp very probabls , m e,
in cuses of preanry aimormality, the Wind wha @n wnie, deaf-mates oumg
band-lsagoane, rertl k h whch arg net il
Reqaart wich Eroporianga that tha praciead orcksity for 4 pecul co-alinaliog
centre arues Melen Kelbr has theown moch lght on the wite of mch
Feprewentalsss, or dynumie ypents of laoosihels wmclen .

When T wap o chidd,” she aaps, "My et cpot=h waa mncr wpelhog
Alhoagh T wm even mow frequently eanpht apelhog 1o myself oo my fingmn,
yet Iinld 1o onelf, too, mth my Lyps, and W 15 trea that when I firt Ieerned
b ppenk, my mmd doctrded the Gnpv-prmbels and bogen va arusubue
Homwewer, mben T try io rezall what womewne has mad Lo me, T m coosmma
wfa bnod spellmg irta muce ™ { T Werid £ Lo ow, pp L4530, Fox Hekth
Kolat u * vevtml tooch® took the plece of varbal andrses
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B, Varbal Thought and Wernické's Aphasia

Though itis of primary impotance far paycho-phyzio-
logical analysis to throw light on disorders bearag
solely, or with a marked predominance, on any special
cu-ordinative apparatus, this 15 not sa i clinical treat-
ment, for most cases which present themselves are very
similar complexes and generally bave a wery clear
pathological sigruficatice. In this respect Pierre Maric's

Lassi fi of aphasigs is in et b with
curcent practice. He distinguishes true aphasia, Wer-
nicke's aphasia {Dejerinc's stnsory aphasia) anarthda
{upbemia) which he doet net repard as an aphasia, and
Brom's aphasa {or Wemicke's aphasia plus anarthra)
corresponding to Dejenne's total aphasia,

Aphasiz 13 the common sietc mecompanying righe
hemiplegia 10 general, and cunssts noa lack
comprehension of language in all Rorms, with no dis-
turbanes af ton, but with g h or rather
jargonophasia, thet is te &My an incomprehensible
verbalism.

In these: cases it 13 the intell functign of t
that is affected, and not gensory recephton or metor
reglizativn, Though the denial of pure verbal blindness
or verba) deafnees 15 not justified, thelr elimungion from
the category of mphesia, fr the same reasen as i the

cas= of aphamia, Would e ble, 1f by
definition we were tn teserve the term *aphasia® for
disorders of tha intell i h of languag

But what i3 this function ?

In the educatvn of the child, & certain avditory im-
prassion acquires signsficance through the reshzanen
of well-kpown processes which mve net to conditoned
reftexes the word or the phrase ancuses the cxpectalsan
of an agreeable or disagresable event, with which it hag
froquently bemn assocated o expenence, and so at
involves feelings and images—hy evocston of the
event in g and the ci which happen
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to surround it—and, in
and resctions. Some of these reacmms are verbal—
certain vocal manilestations, spontaneous {cries),
imitative or learned (*if you please,” "“excuss me")
—which may have an influence on (he outzame,
favourable or praventive.

With the progress of science, associztions (moemonic

s - Y of )

and. paration for iong) multiply with a 1y

mcn:aslng rapudl\)r as a result of the relatluns which

atc all experi they

in geomerttcal pmzmssmn Excr.pl ior a few ex-
i whose  signif fully

aunomauaed and which are in censtant mlamm \mh
particulat ¢vents involving the same reaction (the:
“Good morning, how do you do?.(uite well thank
you and how are you?"), the assoratians aroused by
language are determined by a host of past and present
factors natere
of dominant pr:uccupuums, cte.] so that the same
word can he understood 1n very different ways, can,
that 15 to ﬁy. aruzs qu\bc different feclings, attitudes
and ding to the individual
and the octasion.

The functioning of the tervous apparatus which
snsures this di of ) not only
the integrity of the centre of sensary co-ordination,
the imporiance of which we have shown, but that of
the whole group of association circuits which connect
this cantre with the affactive ares, with the motar cantreg
and motor co-ordination cenires, wn'.h all tlm sensory
areay whare tha ocour,
and fioally which connect a given tlement with various
gthers of the same centre.

This totality of astociations which are proveled and
which may continue for a long tme--each afective,
motar OF 3eRSOCY evocation being a starkng-point for
new associations which eoter intp competinon or are
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combinnd—this whole, which conatitutes the process
of thought, may be realized, especially in coltivated
indrvidvals who have emoyed a well-developed verbal
education and expenence of words, with a marked pre-
dominance in the sphere of language - the avoeations
moluud by a word may be especlly verbal 1mages,
which arouse oahiers, and thought will then be concerned
almost exclugrvaly with internal speech. [t would seem
that in the process thought tends to lost its biologacal
characteristic of preparation for more or less differen-
tated action—the reflex comsbtuting the immedizte
i d b a self-suff process, an cad
and no lomger only a means.' Talking to onesell,
indead, is regarded by Picrre Janet as the charmeterisie
feature of pgychical activity.?
In realiy, language, no less 1han the concrete evoca-
ttons far which words are aficn simpiy substitutes, may
i an Ipated of possible
expéricnces, cconominng thes: experwences, and thug
preparing, from a greater distzpee and i mors round-
about ways, the adapted teachons. Nor must it be
forgotien that in social Tiie Tanguage wself 13 a form
of action, perhaps the most impartant form i medern
cvilization, and that 1oteroal spesch 15 then no loager
an mdirect and symbelie represeatabion, but raiher &
diract rep of exy : the omwr g
of bus speoch, tha professer thinking of 18 lecture, the
writer thinking ©of his novel, even the philosapher
thinking of his theocy, ame really secing and grepareg
1 advance their socul acuon. 1t a5 possble chat this
preparanon is not followed by the act itgalf, the complets
realizatipn, 1n speech or wriking, but 1t is nonc the less

! Pyrgipn has made the Imporlant JopErThon Umd besss thooghl hae
eed staelf o mere reacuion Tt the Wemovs appears espremdly @
saverse and an dream, whon thetd m exhaaiting or Tijust of the hugher
BECHtTI- T duplalion

¥ g Purre Jares, L tenom prechalogeque, se digrés, 100 ol ket
11, Lo hubrarchie dec todunpes,” Seimk Jowrnal of Fopcbeig, Medeal
Sectu, 4, 3, 35l B 14
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true that the purposs of the thought was to produce it in
a swiable and sanisiacrory form.

Laternal speech, which may serve for the preparation
of biclogical activity, in the struggle with the physical
and living environiuent, (s the essential instrument by
which we prepare for social activity, in relation to the

P society.

if intarnal speech can serve for dreams ns wall a9
concrete imagination, it is during states of repose, in
which the mental funchoning is out of erder, when the

lex of tend which the t
and social personality is relaxed and oo longer serves
to direct and check with the nacessary force.  And in
thiz case thought i o ! F but
without any ublitarian direction, in merc play-activity,
in spits of the finalistic view implied hy the Freudian
theory.

Starting from words and eoding in words, interoal
speech, where it is not complicated by other forms of
thaught, develgps in the cocrebral erea next to the
receptive co-ordination centres; for here can be found
pega ourmspnndmg L lhcst: lwrds aod ib]e to ensure
Les pay fie
LoD On &4 ECNSUrY, nudal'.ory, hna:.st.hcnl: or visual
area, with the mental habitg whlch mal:e this or that
typa of ion habitually pred

The multiphcity of the centres of sensory co-ordina-
Hon cnables us to understand that the solated injury
of ont of them may allow internal speech to per-
sist, aithough the auditary centre, which s the fmst
to be trzined, is almost always the most troublesome
1o lost.

But it will be realized that if all the centres of
sensory C0-ordination were si 1y lacking,

1 Uwually & mpud evombim, vollued Tlhdr than Malasd  Tho mme i wnl!
mace trma For the comersic cracations A vusad moge (g 4 jwiped bo be
-:muwamptmudwnlld:ﬁluh‘hmumwm:mum-
ohasaly . dureetly 3t enanres muable cvocatouy, and so Mapr uir pard, s, 1B
et beqgomta ot Henoght—theugh o would Bot do for druwmg,
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verbal thought would e rived of
and would be mypossible.t dep i support
_ And aven without njury to thcae centres, or If the
injury is farther complicated by some disturbance of
the k of verbal which these
centres with one another and interconnects the clements
of each, and which forms 2 startingr-pomnt for the pathy
that act on the affective area, or on the concret: evg-
catipns, or on the sotor areas—if the hnes are tangled,
verbal thought 13 thereby rendeced impassible; and
speech, when 1t is preserved (in consequence of the
motor dination centre g intact) b m-
coberent, without dircction and without cootegl, cxcept
for a few directly produced by the per.
ception ol events, and not requining mundabout ways
of thought.

This is exactly what eoours quite frequently 1n Wer-
nicke's aphasia, whete there s injury bo the assocative

1 It muy be ashed whether, 1o the abwnce of an iwage, oaghl uewdd T
P, mher dmicuction, fur caampde, of the oy K, Tean; tie
comlistion emiet anincl or w Toast sofieemily wiact  The qeestion
hight be wmmered i (e aifimatn, Sf dicty meally S it the Dot date,
an hun beep aliemed, Tunsgolea thoogtd ' 1o fact, duncg mped sl praclical

whoch does B debsy so wniwie pliy with FoIFEsenlcuos, ol s eerlan
tmt feelingy of comprehenaian, daolt, famil ity olz , which are com laled
wch atbrgdes and repctioet proteked by @ wond g an alairael phrooe, ey
wxcur mthout Use evceaboa of any aec of Lhe umowersbile mmagis that can
appanc dinog = el o Lhy spcciaiey rrmlmeion esananop foe (e
coscep  Smeh 0 ibrespec e cpLnmentE on the ndee of
penwral sews, At when trmled we mpafisen), Ou an Uie copcepes Woes e,
whezess 10 iz they ase ooty oo emmmple, 1ol ollor & vop misnce ses, o
the dynamse power of fbee concepls. 2oL af Tnwlings preoude Ua complte
reslaausn of the ptmaluna which Lend to Tiecome armisted, ey spming
Evw & wchemats salusien (the Relng of *ghe woed on ibw up oF He
Sonpuc® for cuaknple}  The eomplete realimting of suacréts of erinl ensory
EvOmUMITI 15 DEesuary, ub lendd b curldlg WS, a3 8 EEeMSiue aed ¢
eotirnl  Trug comprehmics lumyl ormvsis 10 b alumbion of the emen-
wrre dynarsc cowires, o at ol wF s verian oumber of tbem  The foeling of
0 nL which me grnerally stop whes thi ¢¥0EUDE 15 outlied wih
Encilaly 3 caly 4p miseaum, wioch mey be eraneass 1t b imposlle (o
thak wilb ooly by feeling ¢f comprehwnion, snalogee 1o 1ht faclag of
Tetogniian, withamt esther the reshacos of ma act w the mwaknnmg uf w
sawion.  Sowe ouppoet Wl necmuacy, & peTccphon o AR 1mAgE, Lo
rowse the feoleg ; (s frelings do oot apmg wp of thimitive
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AT the | ot of language, as
Pierre Marie hag we!l inzisted ; 5o that we cannot cafl
thiz aphagia *sensory,'?

What axactly 1 the injury to the intsifigence in an

ephagic patient of the usual typa?
If we mekn by mttlhgtm’x & eurtn:n qualiy of mental
¥, of jon, otz., this

quah:y may be preserved in non-verbal associative
functioning, which 13 all that remains in the case of
the uneducated deaf-mute s and in such & case we may
say, wmith Dejerine and Hrissot,® that the imtelligence is
rot affected, and that there is np demential weakening.
But frequently also the bral injury involves diffiaze
manifestations and & general ntellectual weakening,
which 13 not at all surprising, though it is not con-
ditioned by the aphasia®
Bug, if we d s
the totality of mental funcuomng,' it is evident t.hat
the suppressmn of verbal thought involves a defect,
¥ very imp among i individuals
leading a complex social life  the uneducsied person
from rhie point of view is a defective.
Thea noo-verbal thought of the uneducated deaf-mute

1 Bat when the retrocemeon ocowrs, there 13 oftew & predemmance m the
wlls of vaekal deafress of vertal Ghndeey.  The eraru cowiny fom oea
of these eevtres may e neverely snpored, and Lhere ave incts which reman
mows affected than oibers  The Jewsn dues oot panerally myolre & definte
ned complets dealrpguan

% 6 M. Broaow, E'ophons doms me ropporfs wver i dbmmees of o

ndeamaer, 1505
¥ Forel's suto-pbgervaiyon 16 very muuﬂlgmﬂmumzcum [P TTY
alfeated by alight apbuur dmorders, with § 1 Ry

EpoTuY WRpGly
cerimn conmmasts, amd A had bnsms Lepelbly foe bus s m.d.q owliwln-
‘tuen, beckas of confumeet and coatineal Jorgetieg def fosemal fuv Pupck,
e Nowr , 1918, KXT, B a4l

4 From 1he puinl ¢f mew of messprementy and swles of iniwigeess, m
npplaml payeholegy, the aitempt & bowg made, on the bees Jud down by
Bunet, tp fomah nemenal mppert b a migment f viler o o the Gom-
pentire Jeve] of ('hemmpha meence] fanerioeng of & nunbf.r af mdvdualy,

i oo dealmg with unbunq of u fnee an nmdmufuumofﬂnm
mermth, afeh, GBI, Wi
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is, bowever, biologlcally a bumen pa of thought,
which profits from the broad assocutive capacities of
the brain of man and from an aptirude particularly
developed to profit by exparience, in propartion ax the
deaFmuts is nor def The imitation of

itudeg and g alge i a certain social
behaviour, though it is only clementary,

The non-verbal thought of the cultivated aphuaic
patient will perhape be biologically less rich than that
of tha daaf-mute, because it may have atrophied in part

! of

under the inf of the develop

veral thought; it will be socally more complex on
the orfher band, bechuse, thanks to language, certaln
more subtle atutudes and reactions have becn leamed,
which have become sutomatic or at lasst freed from
language, and which will persigii Feehngs and ten-
dencies are refined and extended, and they continue
to govern conduct, hiving thewr own hie even when
depnived uf the verbal toot which was necessary Jor
their artginal development.

Moreqver, the aphasic patient in his tnode of Life, 1n
his acty and io all his bebaviour may seem biologwcally
end sooielly normal.  But he hag nevertheless suifered
an ufiguesticnable loss, for he ne longer hue any chance
of g further modif of souial ungin, and
of reacting 1n his turn as & factor In evoluten and

Pragress. .

He lackm ewen the power of uwsing such instru-
ments as are furmshed by the socil emvronment
end serve both for the smbilizavon and the de-
yeinpment of gocial relations and for the economy
of individual thought with a view tu acton on the

3 Tior ddference aho rrwsond el when thete 1 & decractin lmuow
thr vevbal edumbibir—lielieg Lbe apgroprate oerehol ae—ib sl
afl, ux comtrasied Wb what #e #ud in deaf-pgles  The veedwton
of apbatic pabmis 0 W by esedibcned by meomplete  Lenan
N retrocemion — B0t foqpeiteg 1Be possldiy of troc webeirrced,
whech atn, howersr, vhy D fmm mweg bees demommsted 18 mach
L

aQ
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physical and ; namely, logic,
selence, eto.t
Actions and atitudes persist, g 1 by feel
03 dus to philosophical 1 scipntie

and
fic revearch, and moral judgmlnt!, cither pergonel or,
more probably, dedved, but the possibabity of egain
taking up such speculation, research or eriticism, or
of borrowing from others, 15 almost altogether lost.
Concrete discoverles may still be made ; but calcuiation
and especially algebra, which requires symbols, and
abstract developments based om concepts implying
verbal chawns, all hecome impussible. From verbal
edummn however, there may remain certain affective
diations? about images and g which
have been agsociated with abstract words {fatherland,
Iowe, ste.], and which preserve the meaning and even
the uge of the concrpts expressed by thess words?!
Thum an:, mo, nun-verbul coneepts in the case of the
2 . and the diff between verbal
and nen-verbal t.hough: 15 one of degree of complexity
rather than of kmmd; the complexty is, however,

im far the progress of collective jnstr

1 Imleeuing coslpven by Van Woerkom ave shows s pensmt inspaeriy
i WphsE for geaaping Phlavicatl, Totling undcred wyntheon, ez, all of
them operusns which are hased, 35 the pormal ndimdusl, on the we of
verbal pratelimien Whoen coafrowted by groops of Egues o of pee
motneai ks, the sptaaic, ween theagh be may pefcerve Wem oarrectly,
o unable to analyes ar 1o onder ibe clements, Lo praap chel pazewian o o
wmcmts dscliol a6 wpece (YSer et pychgue des spbanspes™

L' Ewedpbaty, 1gay, XVIIT, pp 286304

* The rde of sfestire umdnton 5 moompt sppars with preat gear
ey un the case of n blad deaf-mmy bhe Huoen Ktlln who Ut pre
guiicance t2 words bebamiing Lo masal Logusge, withoar adeqmate asomey
Tapreswtan, ek 8t the “prewn of spang™ §f Licles Keller, op ot
T Wardd F Eve s, pp T2, 130-031)

" The couorpl 1, 1w G, smentally & cpaoky ke asosatme cvocss
hem: u han n dynamie sealcy Dhke the umage, aed g sy ot 10 1k
mmage The term *wchema’ ned by Revnoh d'Allsencs, m he wtesesi-
Lo prychabogical aoalywn of thought (La sbmmrma de In prosbe  Len
schemes mentanz,” Brvwa phriwphigee, 1pa0, gein, pp. 16r-330) B
dungez of implyng sometheng wazls, we o Slready b con wilh the e
Smage’
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tion, the perfecting of logical and sclentific machinery
and of mozal conseiouzness.

There 5, then, n the case of the aphasic patipnt, an
undeniabla ntellectual deﬁcu, but with the posmible
preservation of tha Jipes which d i
wivacity and intellectual vemullty. and this deficit,
which affects symbolic thought, beans above all on
the socal furm of thought, without therchy affecting
aoquired social behaviour, which is governed by Reel-
ing= and d that zre d weth 8 4
vorchral ares, as we shall sce later.

To sam up, aphasia 13 due to a lesion—difluge, mone
or leas complete, and mare or lezy suscepnble of retro-
cegsion (compressive bamorrhages re-absorbed without
leaving definite lesians) —in the sphere of verbal
thought.!

In the aphasia known as *amnesic’ there 18 a diffuse
Funetiwnal disurder, which gues beyond this aphere and
involves not 30 much an imury to the asgocomton paths
themsclves a5 8 deficiency of norvous 1mpulse, 15 words
are oot found, if camprehenmion ix slow, and ol evoca-
uoan does not orcur readily, it is Berause the mpulse is
izsuificrent to averfuw the damsy, W overcome the resst-
ances eucowntered and to afere the newnwmes with o
definite hetergchromam ; 1n truee aphasa the telephone
Jines are mixed and wngled, and theee o only cace-
phony and chaos; ia amaestc aphasts, O0NVerwition
may be rendersd 1mpogaible because fTom one stahon
to the other nothung 13 heand, or only certun easy
words, separately, owing to tho lack of & sulfoient
current on the line.  The amnese phetomenan alone 19

1 Tla co-urdinatem conlrs wey ¢¥gn L unlsuched, 1n whuch s = may
‘ba dualmp mith eehalala, & paitiaeimee rEpelilina—wrhnut ompnicReen —
of words bewd, cormstont wob puprmoghson The dlueel awoemtin of
the wudirory eanrdinalion centre wih tiL phoms So-gmiloauon e —
Samelsis Sejantaly mterrupled 6 the pemeried, an spie of the gy
19 the anociative aren of verlal thought  In & cote eiod Iy PR ndurlf, ahse
wms Wi, bewdes repeimscon withonl cumprchuuem, wlonsie el
Iaching yenm thowh eomett 38 Fornt {4 Ley oplinges Iramscoesicales,” Soc
da Médsome dn Bus-Khan, £ oo Mdabeais, Teb 15, 1932, p 143k
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in eperation in thls last case, n functionsl disorder of
amsociation ; in aphasis, there is & speeific lesion bear-
ing on the area of the association paths invelved in
verbal thought!

o, fead's Attempt ai Awaiysiz

Since aphasia appears as an iotellecnial disturbance
of language, its various degrees, patticularly during
functional recovery, when, for example, 3 hemorrhage
is absorbed, follow the hierarchy of the verbal function,
ané the psycho-pathological data may ba usefuliy com-
pared with tinguistic data, such as emerge ezpecially
from the important work of Meillet and his pupil
Vendryis.? Pick had alreedy attempted this in the
first part, which i all dlat hu appeared, of his work
on the 'A ized by pndgm‘
1 ,Drd::' I hic style’, 2 of
invarisble words, I.ackmg subtleties of form and syntaz,
and limited to the castatial pnmibve form of ' word-
phrases.’

But Head, while he stems to go even further than
Piarre Maric-—denying sensory or motor aphasios,
eliminating ananhm\, and seemg in aphasia only an
injury ta symbol. ht* — end 0 analyse
the latter into more ellmzntary functiane, which can be
izolated, in localized cerebral lesions, as be has already
attempied to analyse the functions of sensory thought

Head is very consderate of the claims of science, as
all his work proves, and i not content with clinical
schemata, which are sll that is necessary lor medical

* Byt amnene phenowen throegh difase faocuool dutbunes shen
mmmduwnmalmnwmdﬂa

v gvmmm:ﬂma—;otaum|m. |9u-

Arnold Pack, Diw ogrssiatyien Sl tvungra, 1,

<l- Iagt, Head elminstes from aplmnn Lha -nmdmu(m

eaprecom, Terbul sprma; oc the dathel dpnopay, wheme exutenee he dess

wot dry, Bt o mich duerders huse nudhang o do wub aphene 3 bt ths
eea Lo e gavmg  Irtake too far
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peactice, Ha submitted aphasic patients during the
war to geries of tests, affording an opportunity for an
aralysis of verbal end general behaviour; and this
analysis has lod him to distinguish four forms of aphansa,
which may appear either 1n en almest pure state, or in
combinaticn, with one or other predominang.’

To these four forms he gives the names, *vorbal,’
5 q 174 ical,! and ¢ tha

Verbal lphasm is chamctenzed by a defect in the
Sormanen of words: evocation iz duficult, vocabulary
limited, and snunciabion slow and haltng ; the same
defert oczurs in wntimg.  Speiling 15 defective. ‘There
is difficulty i reading, owing to ao incapacity to recall
a long scres of wards, Numbers arc less affexted.
When an i 18 the patient p
1. Jokes are well understood whether set out 1n pring
or m petures. Drawing is accurate and also card-
playiog.

In inal aphasia it 15 the compred of thr Aenoinal
wefue af words and symbols in general which w defective,
and congequently their use 15 hampered, Reading
very difficult, ap:l]mg und wntng are much affected,
and copymg m freehand isi bie. Complex arders
are mxecuted with dm‘lcult)' Though numeration is
stll possible, calculatwn iz no fonger su, the synific-
ance of aumbers being lost. The appreciation of con-
value is defecuve, The patent can no longer play
mrds, but can sometimes still play duught; ur lﬂh_l!

Sy | aphasia is ch d by jis g
The artculation and tbe rbythm of the phrn» are
inif and al incoh 15

Readingis poss[ble, But not verbal formulanon Wrmng,
withough less affected, also shows a shght tendency to
Jargen.
Finally, in semannc aphasia, the ful? rwfeance of
Vi Hed, " Apha and Kidred Dmonlus of Spcech,” s, 1080,
XLILL pp By-6y, * Ouasders of Sybulse Thinking and Rapsesn,
Jrurmel of Prpletegr, tgat. XL §p 1y 185, " Apham
Migtnnead Keeaw," A Sapal Sec of Madianr, 1090, X1V, pp 122
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worde and phrases 1s lost. Separately, each word or
each deil of a drawing tan be underseood, but the
general significance escapes; an att 15 executed upon
command, though the purpase of it i oot undsrstoad.
Rexding and writing are fhle as well as
the correct use of 31 but the i af
arith isd There i£ 0o capacity
to play cards carrectly, and jokes, written or depicted,
are arely und 1. A groamal prion cannot be
formulated, but details can be enameratad,

To sum wp: for Head the menil ativigy of formula-
m:m and symbaiic n-prem impiies a high degres of

and its cistur} cannot be Hmited to

del'em of speuch reading, or wntmg which are not
| psychlc ¢ it includes cortical

and sub-tortical whose fami in

cartain areas of one of the certbrzl hemispheres explaing
the appearance of aphasic disturbances as a resull of
limited lesians of the brain.
1f the lemign specially affects the area of the ascending
convolutions we get verbal aphasia: the patient has
difficulty 1n finding the verbal furms necessary for the
lot of his thougt I the F lube i3
pam:ular:l_v affected, the zesult it jargonophasia and
syntactic aphamia.  Finally, a lesion situated between
the post-central fissure and the occipital lobe disturbs
the appreciaticn of stgnification: when 1t 15 only a
mattar of verbal mgmficaticn (nominal aphasia) it is
the use of words that 1s impammed ; when the gencral
significaton 18 more disturbed (semantic aphasa) the
h of logical 18 Lcking?
Heads attempt at analysis 18 very interesting, aod
the jsolatton of functions, which might be aeparately
1Y Heney Thewl, ™ Speesh ued Cerchral Localianoe,” Braw, 1933,
1N pp 345508 Jo im fine udy me buve & very full accoamt of five
nghly chassstanane shasrrgians, desling wib eerdkna]l lessns The
localumisans im the dfferent casew drecusced are ot Lased on miceniesl

ERAMUTLIngS, o mardem, Bul an it coobkd De seceruaned w1 m the snunes
of the Tnmg puest
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abolished, according o the seat of the lesion, woald be
of great imporiance. Uafortunately the types of dis-
order are gull insufficiently clear and scem to be very
complex. T‘h:y are groups of dusmrhanm presenhing
such 1 dify that we are
temptad To suppase that the four functions are either oo
many or b few.

The last type is related to a very diffuss intelloctual

digtarbancs, a b ol tha mogt

functions, The first twe wauld mply N prednmmanc»
either in or in and are, in
short, very like t,'hg old types ufaphnsxa wiuh & metor or
NSOy ' The jarp hasit type- whv:h
15 oiten I with oth d

desordar which artracts attenbon and enablc-& it to be
individualized ; st would be essentially the equivalent
of ‘agremmatigm.”

What, 1n any casc, particulardy emerges from iz
whale growp of atudies 15 the celation of an mjury to &
lumeeed hempcl‘b-panebo-ucclpllal arca, wn the h_-Ft Toeain,
with distur or
that 13 10 sy with the most characteristie eisturbance
of symbolic thought, which 1 man, the speaker, 15

esscnbially verbal thought.
Experlmenu on aphasn:s open the way to a finer
1 and al—olsymbal

thought, thankis to the miative uf HEad the value
of which cannot be toa strangly cmphamzed.?

4 The capnial importance vl the tuianetes of 1wl s Twon very nghily
oeed] by H Debaerras i ha remarkntly losk, £ Faaage [Famn, rmagh
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THE PROBLEM OF VERBAL LOCALIZA-
TION AND AFPHASIA

11 is a very widespread opinion, but cne which is none
t‘hc less entirely inaccurate, that none of the l:er!hral
relative to 1 guage can be
to-day. Though different views are opposed to tlm
old opes, therz are
logical facts in evidence nf loceluabon, which, !hnugh
loms exact then we might wish, 18 much more so than

certain writery would heve us bohove.

To beg:n with, we know that in the great majority
of cases, the lesions which involve disorders of speech
and Tanguage are those of the lefi hemisphere, and
injuries ta the left bran during the wer have once
more fully d I this. M) , ephasin iy
most often ied by right b leg Thern
art, bowever, tndwwdual differences, and there arc
people who from the pomnt of view of language are
eerebrally right-handed; and it has frequently been
observed that left-handsd peaple, whose motar pre-
dominance is governed by the night hemsphere, and
who are consequently cerebrally night-handed for move-
ments of the hand, are also cerebmlly oght-handed
for language.

But the comnection is not necessary, and cases have
been observed, though in very rare excephons, where
nphasia way produced by a lmsien of the nght hems-
sphere among right-handed people, with 2 motor pre-
deminance of the left hemisphers, or indesd where
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aphksis wag produced by the lesion of (he [efl hemi-
sphere among left-handed prople.

In any cage the of language iz d
asymmetrically with the integnty of one of the cerebral
hemispheres alone, and that of isell yimplies a locaization

[z the second plece, it can be stated that aphemia on
the ane hand, and Wernicke's aphasia on the ather, as
Plecre Mane alsa maintained, ave conditioned by lesong

Fro t7 The centres of Languagm acwucsboyp po the claug
com epruon Lk iepmring

In frone, che bark area reprecenls Nrocs's cemire ar b eciire of Hedor

g of wardy, the Tgunn af which indule hama dleet af e

o i the maddly, s 1B St

ratncer, wol Tcdibd, o the levet of the angular g, the & e
of visual vrager of s, the ket OF wdieh inn sy sorlol Tdamt-
nem Al thar dotted trmpto-pwetal pugio =+ Wirnsckd's ik

of totally dulferent regions of the hemmsphen: concerned.
Companson of the clinnal data has etablished the far
that, int the firat case, the lesion 15 located 1in the latge
carpbral quadnlateral known as the lenticular ares,
which includes cortical elements {the nsula} and sub-
cortical el {internal capaular Gibne, the | 1
LEF K Menar, 7 Uler Kechishumghe b Hecluhadim,™ Mo
Contratilort, XKXIIL, 5 p 391, Lamg, - Un case daplauc par lbuen de
Theraughine guuche ches o guusher, ! L' Endphaty, 39:3, pp 530538




218 THE VERBAL FUNCTION

futlaus of the striate body, and the clagstrum) ; in the
secand case, the lesion extends throughont Wernicke's
zone at the confluence of the three lobes, tsmporal,
parictal and occipital.

The legend of the failure of localization follows quite
simply—if we free the anatomical prablem from psycho-
logical theorics—from the fact that Broca's centes, the
foot of the thurd frootal, considered s the seat of the
lesion peculiar to aphemia, has become di hted and
15 eliminated from Pierre Mare's quadnlateral, which
Stops at this point.

Bur whether the lesion of aphemia should be exactly
ut the foot of the third frontal or a littie farther on—
the crrors of the various authofs heing explained by

e freg of the of Broga's
area from erterial embolism wlm:h in the reighbour-
hood of the fissure of Sylvius, usually causes aphasia
«—hardly affects the notwn of localization,  AS o marter
af fact, Pierre Marie 13 not very definite, for, like 2 wise
clinician, he objects to theoretical constructions and
premature hypotheses.

Although a tentative theory of aphemia—— gesig-
nated by the term ‘snerthna’—as a wmple difficulty
of articulati has doubtl seemed ibla with
injurics of the sub-cortical tentres, such as the leaticuler
nucleys (though such a theory has never been expressly
formulatod), what eppears te be easential in the large
quadnlateral 15 the region of the insula, which in &
senze forms the prolongation of the base of the rhind
fronkal, without any precise hmutation, together with
individual yanations for the division of the architcetone
m»

And, though we can oo longer admit that aphemia
results from the Joss of motar images of words, deposited

3 The meuda kel Broc's coneed wmemnd e Rolundiz gpeeenls where aoe
Iocated e mertoomotor Labso-glomo-lryngel slemeats, wilh  talsterdl
wetiom, tbet iy of whach gimes us » powere of noreda-bolber parlyos, with
dparthng bl wuboys epbema
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]1_: the celis of tho cortex, bub must Juppose that elocu-
ton dep?nds o a motor co-ordination centre, we are
Justified in Jocahizing thia centre 1z the regwon of the

- - -Cundake Nuclous

Lrnuiranr Huclewy
Inbrrmal Coparts
Timlamas

Fio 18 Pune More's quudiliteral af "angithru’ (homgomed
mecvon of the bramy

“Tha arcs Batwwan the two linwe & s B, incloiling the Diwls byimgon e
edges of the fimore of Syluw, the sgtenar mall (4 =) 1k alruis Ledy
{leniscmlar nocleus wml eaudete wocleas), the thalumus, and the vairem-
ates of the eutnat ol oitornat espnlen, Lun deamny wuc the died
drontal {F 1), al Ly turiopudy, Wil fatn pare of Wericke's ean
el the gebdoiia el

insula, in the ymmediate neghbourkood of Broca's
teytes and perheps impinging more or less onit. In
any case, there is a cergbral area 1a the anterior part
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of cne hemisphere, nearly alw-nys the Ioft, the exact
llmml of which are not blished, but wlmnu i

¥ to el v FEg &5 an i

fum:uon.
On the other hand, the intellectual function of
language wh.lr.h is mJu.red in mdlnary Wernicke's

aphagia ig i by the f grity of
a carebral nren. m the sama hum:sphm situated further
back wnd incl the wres ping the postenor

part of the fissurs af Sylvius {lower parietal convolu-
tion as far as the limt of the occipital, first temparal
and part of the second in the pasterior region).

Here we have the area of verbal thought . o that this
form of thought hag an amatomical seat, and Pierre
Mane's conception, $¢ fr from being the weapon
agumnst all lomhzing d!eﬂﬂ!! which some havu tm:d
to make it, rather invol
prncple such as is required I:ry the facts lh:mselves,
since verbal Incellipence necessitates, 1o his opimoo,
the integnty of a very limited area.

But, on this view, the area iy envisaged 25 a single
whole, with ne dissagiation of sensory verhal centres
which condition auditary or visual comprehansion and
are injured scp ly in vorbal deafi end verbal
Blindness respectivcly.

The area of verbal thought would He betwesn the
common centres of sensory reception, awdiory in the
temporal area and wisual io the occipital, though
without including them.

But, as we have senn, there are caseés of pure verbal
blindness of which the war lesions provided further
examples, ag Pierre Marie has recognized,® and asven
cases of pura verbatl deafnegs. Here the lmmons ane

1 Faree Wiane's explnstion, a1 gues by Chatelm, chows by s ok of
precunca the difcully of makmyg tha newly recopmeed dacts agree woth
earlier negerne theary * Ig 1y dhe somlusalion af & lepen of the viual ares
it compumtively shght damags Lo this rome of Tanguage, w the fibne. pro-
:c;m:fl:;s Ik, whach eampnien aloms, " Ler birsnrnn e pred, [ T4

'
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different and arc found at the opposite imits of Wer-
ivke's zone : in verbal blindness they are located sither
in r._he cortex or in the white matter, at the limits of the
:xxnpiml lobe towards the mgion of the angular gycus ;
in verbal deafness, in the middle of the temparal ares.
Limited areas, therefars, certainly exist in the sphere
of verbal though, corresponding to centres of sonsory
co-ordination the cxstence' of which is required bath
by clinical facts and by psycho-physiological analysis,
Itis i ble to d p Iy the hmfls of
these centres. Docs the angular gyrus which was
regarded ag the geat of viswal images of words (and
whick might be the relay stavon =nsuring the dynamic
co-ardination wherehy images are produced, but winch
prohably plays a rdls espectily in the i
of motor reflexes of visual onpin} really correspond
to thiz funcugn, ag Dejenne would have us blieve?
It is stll impessible to gree a definite answer, Dot o
is perheps in the ccoypital lobe stseif, on the lower
nternal surface, of perhaps 1o the engular gyrus* 10
any case farly close to o, that we shvuld luok for the
centre of vigual go-ordinabion {mplhed both by rapd
mading and by the evocatwon of verbal wisual repre-

1 In Hemaches's fica publicalionn, o2 ordmaioy the rouhe of 760 anatosa-
putbaloguat alwerratana of ppheis, sy fiod glear ndustion af demee
Localjeataen, diflrent for Lugunpe, aranc and sabealaisig, mid eeom izl
Incanztiogs and wodls 4nd iybisldes  Thogh the peserdd comtepamin uf
Hatchin, wha adberes to cluwe docinmey, ean mo knyger o scoupiud, be
facta, whech aoght Lo b - a0 1 naw rannot Ly
neglueied 1of B E Ilemwhen, XTmucde wad omasemticht dettdioc e
Patislepz dn Gokarmd, Hupxde's ot woniines §* Les alifabans de
In Shcalth sfu Jargmie, de I mowee oL du calod ™ Ave Neurs 1920, XX
P wolgropuband those of Andro Thowag [ ApAGEK, smusk, €1 Jxalcale
d'apris 1isnuchan,” L' Enciphale, 1reoamber, ig31, pp 5 2143

% The leou of Lhe winte matler winth oo the lefl oplic mdimiice
and mvolvee worde] blendne w meladed betwewn the styudie maus oo the
wvirrmal snnfare of the bemurpheere a1 th tuneos ae Lbe Iingoal Jdka on s
wnbernal parface  Chutalin (meluees bo pluce the Teaoh cemineming slews o
the faoform bobe or the Dngueh lobe [t no of coura potsbde char fhe
aterropisch of thit Lraets of oo Lo the cuscrdeaias cealee may be misnkes
#or o lrson of the oonime sl gy sssoowisn brclk of LhE ople kb,

pam weax thn sogulst PPN
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sentations (hence the inexactitude of the term alexia,
which Fierre Marie and his pupils prefer for theoretical
reasons).

The centre of auds dination for the campr
hension of specch and the evocation of auditory rapre-
sentabigng is located in the temporal lobe, though we
can neither delimit it very prmsel)r nor detertine ks

to the suditory P ares, about which,
unliks the occipital visuzl arca, relatvely litle is
kengwn.

Asfar the probabd f linmutheti dinati
which may be placed between the temporal auditory
centre and the motor eres, the absence of sufficiendy
clesr clinical data does not es yer allow localization, in
the proper sense of the word.

Aphesmia, like apraxia, is connected with an Injury
to the mechanism of motor co-ordination, and this
mechanism has a cershral seat which we can place
almost exactly, The centre of graphuc co-ordination
where the lesion of agraphia Is located is situated at
the edge of the base of the second frontal and the
ascending frontal, ar the level of the ingito-motor centres
for the hand.

The other forms of apraxia depend on analogous but
lmss complex mechanisms, the seat of which we have
nat yet becn able to determine with oertainty, or even
approxmately; we only know that it must also be
sought a3 & rule in the lef; hemisphere, and that it may
e found neither in the ceripital arma por in the temporal
but only In the franto-panictal.  Vegue theugh it shillis,
thiz first appre;mate localization 12 elready & consider
able azhievement.

Simalarly ag losses of peroepl preh
sion for objecty are with legicns of
one hemisphern only, nearly slways the left: though
occiprial leswas g“e Iu:mlunnpsuls. right or left accord-
ing to the b p d, we sull i find
with right h paiag, ia spie of the




VERBAL LOCALIZATION 223

ion of macular vision, as we have alrtady
pointed out, Verbal blindness itself, & more limated
agnesia, coincides nearly always with this same Hght
hemianopsia, A lesion which invoives funcional loss
of the meachanism of verbal vizual co-ordination may, in
fact, extend to the oceipital area of direct reception, or
especialiy affect the radiations which bring the visual
impulaza to this pital area, radiati which pass
under Wernicke's zone and cntor thus area in Ihe
infra-gtructure of the anpular gyrus
We know enough then to assume, on anatomuwal
grounds and wethout any imeginary constructons, the
existence of Howted cerebral aceas corresponding to
the gensory or motor co-ordinating functions implied
by psycho-pt logical ¥ th that
1s to say, of real c-ordtmaton cewtres.
We also know enough to affiem that mund the co-
ordination centres of verbal reception thore catends an
asgociative area* which conditions verbal theught. The
co-ordimation centreg are the points of stmerlion through
which sensery impressions act and from which eoncrely
evocabions start; they are (he suppotts without which
the entire structure crumbles, and all verbal funchioning
becomes impossible ; but this functiwming eannul con-
tinue, cven though the coeordipaion centres remere
intact, if the paths get founded hy &
lesion that injures the area of verbal thought as 2
whole.
So long as the associatians which arise from the other
sensory impressions, fechngs, attitudes, elr, remain
posatble, noo-verbal thought, wiuch 1 condibwoed by

1 In the wes wre lomted oomcrobs toriscs] reloy oeoenoes whach serre
as pamts of m-deactien, bal 86 net corecpuni 10 mantal mcoduadivarion,
whaed appertain do (he curuaiin of thy Bewtens of Lhe sEnwsy ws aioaL
Wa caomet rigurd this g che kot of enlrizcn, wilemania, e cmrepls, wlich
e enly dymamooms with & ey uppar. W nay, homee.r, waide
whather the feslngn which atzoopany corchenl fenetioning do ead imevlen
the exrrinisn of ceran F theme maremes, or wistihst they are localind an

o radepandut ik
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the other asgociation paths as & whole—with peeulinr
farms linked also to Itmmed arus‘—may continue nor-
ma:lly lf {functi ] from the
ideat which prod 1 the s aphesia, do

nol exben:l 10 the entire brain.
And the progress of our koowledge of nervous
functioning aliows us to eonceive of the part played by
the relay stations throughout this dynamic menla]

system, by that {on whose mech
wa outiined above (see Chap V. ﬂl' Pan IL}.

In realiy, our T g ion of
lenguage and thought is gradually improving, gaining
in exactness what it mny lase m Apparent precision.
We must as ¥ for the re-dl

of neurpmes by umoetusmthe den of thres ar four
reservoirs of images, paunted 1n blur or red on diagrams
of the brain, but this does oot mesn that we must

the localizaton of the real Fancti which
have taken the place of the entities with which the
localizers of eatlier times worked.

It need not greatly surprise us that our sttention to
scientific exactitude does not give us more precision,
for some of tha chief rexsons can roadily be indicated :

Ta begin with, we find curstlves dealing with rough
and generally diﬂ'use InJunes. in mnrdman]y com-
plex and delicat lex clinicak
ECates ; We CADNOL experiment, and it is to the unhappy
m!d:ﬂts of patholagy alone that we gwe the possibility
of extending our knowledge of the lesional processes
due to vascular disorders {¢mbolism aod hemorrhage),
which depend on the distribution of the arterles and do
oot oblige us by limiung themselves to small areas
with autongmous functions. The wounds and injuries
caused by projectiles during the war—gencmlly alse
complicated by bermorrhages and vasoular disturbances

3 Thus thought, by vumal sehrouimmiscn, depends purtwolarly m
nmormtyon puthe fewr the seaprind iba, -dwnumudmwhmnﬂ
 cartian, lenued lenoes, cic
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—tha mi flow dur tg {om, gave rige
to disturbances less ordinary though sufficiently com-
prx. But m only a few cases could anatomical
examination complete the clinical nnalysas

Again, functional aralysis genemlly eoming very
rudimentary and limited to the needs ol’ the chmc.
while the great ity of the il
examizations are alge very mmdequate,
have been cstablished according to the morphology
of the convolutions, which have no necessary connec-
tien with the funcrional areas: they correspond to the
cell structures which the cyto-architectonic of the brain
has begun to establish, and which often cuver different
convolutions.

Another new dificulty lies in the individ
which iz ible in psycho-pt d ) amd
which 13 beyond deoubl constitutional : cerebrally rghe-
ang! left-handed indieidualy provide an ohricus example
af this, Tbe cyto-architectonic shows that the relabons
af fuoctonal aress with 8 morphologwal zppeaninee
wary greatly with the individual, so that any judg

based on the of the l hich
Are already so varable—is suspect. }lmlly Moutier
has ized the ¥ lity of artesizl
di ion, of the dar d: and ch Is, n

parbcular in the arce of the fissure of Sylvius, which
resits in great differenices m the complexity of lesinns
for an arteria] embolus of & gven trunk, according to
the topographical fype, N
Add to this the great hificulty that we feel
when wa Imvg nul bwn -\bl.e lo fnllow their evolution
for long—i due to 4 true,
irremediable, irreversible des:rucuon, [rom Functionel
oaes, due to distant causes and sometomes lasang, which,
when the retrocession OCCUCS, Prevent our agsgming

limits to the | wrea that ds to them
{» metabolism more or iest affected by 1nsufficient
i L o sy
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nothing of the reverberations of dimschisis in the
partially affected elrcuits.*

Fanally, considerable difficulties of Interpretation are
invoived by the functional equivaience of the complets
isolation of a centre through interruption of all s
nggocation paths and the destruction of this centre
itgelf, separately, ay rontrasted with the wery great
difference in the appearance of lesions which are
limitrd to the white matter in the one case and may be
more or less limited to the grey matter of the cortex
in the other. Interminable discustion may erse, {or
example, as to the significance of the angular gyrus
in verbal blindness or of the base of the second Froutal
in agraphia, not to mention the fact that & complele
or partial intecrupboa of a greal assaclation bundle
with a deterinsd Fancti frontal, t
temparal, #ic.}), cap ooour at ver)r different pmnls of
its extant with hks results,

There even appears ta be the possibiliy, 1n certain
cages, though obviously much more mrely than is

A of b 1 recuvery th h the subst
lmn tof one hemuspere for the other, fur :xample, in
PraXic or gnosic ination) of other brai areas,
where a given ional ares may be d.

Cons.denng our dnlﬁculues. then, i i ho mean

to have in g even if
somewhat vaguely, the areas in which certain centren
am found or through which great association paths

L Thu dficubty, even with o atifactary coerlatios of pychophyalegosl
il eptoarchuzcious emmasatsns, will boag pechide wisolotely precum
localaatren.  Mereorar tus il probubly sary too preatly Eom oo mdimdml
to. unohier, and snvolves growps of Meyh oo the nordomire keybsard of
anguage Bt the existemce of mech Laealiutions aimsts of no dosbt when,
ot mrtwed] Terowt, wh ind hiced chstarbmnces rok follwing; Riot's ko
of zegrowian selative Lo the dhappeamnes of mechsntme o an weme o
I thaw avtomatimiet.  In diffoer aed woomplete Sugesiona] inpury the
b o wessruially vadid | and I found & very pood sensaple 10 oue of my e,
where aphoms resglied fom an mesfimes mgeium of the amenor snd
mekle TaA b, w4 the zomlt Of 3 Lgmtere of i prRmay eanabd
Hemchen's endenze, tom, prewudes wome wery cear wrsiomopsdlogal
e of demormtoos, showing molated umanes of e co-oslmanive oy
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pass, such as those which condition verbal thoughe,
And we must not expoct repid progresst  But the
exgentials are certainiy there, and that suffices w provide
4 general exmoeption, until more detaled mvestga-
tion leads to moce satiafactory cesults.  There 15 an

questionabl T between  d d
fzoctions and definite cerebral arcas, and though the
localizations may at onc ttme have seeonad mon: precise
they hawve never been more firmly grounded. Thix
conclusion is {nevitable for all wha are acquainted wath
the facts and arc honnst with themselves.

L It st et b Ewgotiem that eves for the elementary fasetioes,
lenud themselres to durecl experemenlatian, there ate reflex cendres which are
man yad prarisly lemlned  The comves of sizalar Lofws 1 Buimtokls dre
Al detevmaned only bypochencally A buecioan, whes e o 16 bt
ceflewem, the woendmsly 1w ven more sémirkakl Nol enly ik celiin
eoordination cantrer for ocobar meovemenis stll oshoawm, bet eien the
puinller refyr bus Bmbn Juotid onothe brae o or o othe lewer wpanal
wegmenla , tow of the culeorom plsaes i ibe exrebonl eres o a0 the
lower part of the npiad cord  And F war pathedigly e TaEnnTnd dita
which wrw 1n snany caus decipee, s s ToE e ine Ut swsh o edamly
w40t pvnt oF the reflec cHswcting scdreiied which girem The weal smphe
rrartiom, and whose ennbnse m anyiralable, 1hose . hew i e
eyt be whes we encounter smcerlambies or cemtpRlmEI Ty we 1o the Tneabu.
tam of th el in civaplaa et







Parr 1V

THE AFFECTIVE REGULATION QOF
MENTAI LIFR

ITS ROLE AND MECHANISM

Crarrae 1

THE IDEA OF LIBERATION OF
ENERGY AND ‘INTEREST®

The study of the bral h on
which the processes of percsphion and the forms of
thought depend does nut sxhaust the problom of menka[
activity,

The dynamic standpoint of evolutionary biolugy,
which domunates contemporary peychology, demands
that we ghould accupy ourstlves with the actual opera-
tan of these I When we mantal
functioning 1n actinn, evan assuming that we kopw all
the groups of neurones rapiicared 10 & grvea process,
we sull have to deermine what causes thiy procras,
and on what enorgy it draws. There 15 a quantitetve
aspact in mentsl action sken as a whels, with which
the remarkable work of Pierre Janet 15 connected.
And this quantitabve aspect involves compluated dim
tinctions.!

Merts] activity is a function of an expenditure of
nErvous energy, cach agurcne furnishing, a1t consumes.

5, Il Pakx s abmprred thas the wiircducisan of the Wlo of changm In
i quanticy of nervoos seiy (Hughlings Jckemm) for gives Jywiems of
ahwenl pubways s reli of purind lawm, ooght sfloe L debe
mome rurid Joeslmbon mory emactly tms did Munskow ( Demarks m
wou Monskew's Duw Lobalisie sm Grigdsn,! foarwel of Comparaion
Nrwpiagy, 118, XKIK, 5, pp 49453
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call regerves, 8 process of excitation capahle of stimu-
lating, in other neurcnes, expendityres of their own
which in their turn require & sew using up of rescoves.
Whether the reserves are exhsugted, zs jo the last
atages of inanition, wher the nervous elements can no
losger borrow from the other tisgues of the organism
and wheh coma sets in; or whether the chemical pro-
ductmn of nervauy ene'rgy is soddenly rendered im-
d ppage of the circulation or 2
Suppression af mygen, etc., which 1n\w|ve.s the im-
of t‘hc L the

mediate di

highest showing themsalves to be t'h: most de!ml :
in both cases, mental Funeti g 15 gh
a lack of the necesary entrgy.

[f thete {8 a shight deficiency in the energic processes

anly the most castly meatal actwities become im-
tl the lex synthetic N i

ﬂ!uughl and efforts of ion, while the

continue to work correetly, in states of fatigue, de-

creaged gxygenalion, partial angmia, mtc,

But in the absence of any appatent organic cause of
modification in pervous metabaligm, considerable varia-
wveons in the level of mentsl activity and of conduct may
e noticed, and these have been syytematically analyssd
by Pierre Janet.” Dhfficuit ections requiring consider-
able expenditure of energy will be possible at some
moments and impossible at others." This 15 perhaps

i The oo of levels of aetnty magit. be applied to the Fmctonag of
ok el GGl abd even m thesd Thade would ba s Javed of Tigh Godicn,
nesvtding v Head, whe b guggested the term * wyglaeee” for 1hic bagher
levet of arimiey st whabever muge @t oppesss  Yapiance thus menges 1min
the highte degrees of sitentam sad pwmlal efimency 10 The perchelogecal
[rocemes ehacasternie ef the bigber stages of the nerecan oriem, GF 11
Head, **Relemse of Frnenoe i the Nervous Syriem,® Mwe Mowd Sac,
ger, e, » Thi 28— Tht concepaion of Mentel and Hureus Enpipy

tate of e PEF{ Oxford futer.
m:;awmg'hym Frocafing: aad Faperr, Cambodge, g,
pp gt

¥ Under Use urlaenae of a0 emstim, the momements of & modkey doperred
of tbt contmal rso-motor cesiren wre mare oy merred oot (Mk ek
Farinasnuey wfferiny om wasim, whet tiegy e ooved, bogia b Wik
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connected, in certain cases, with the existence of remerres
of energy which are not moewed and e finally ex-
baused. But as & tule, and in a constant fashion for
narmal imdividuals, the difference will sesult from the
fact that there Is @ Liberation uf coergy at a given
moment which sither does not cocur at all or occurs
at 2 greatly reduced rate at other moments. In one
czon, there s a state of thooghtrelaxation [sading ta
somnolence o to sleep, defuse thoupht at the mercy
of the haph d actign of and

1] 1 g of montal activity ;
in the other case, thers is u tenge condition of attenton,
the thought being increased and applied to & definite
object, sa thet it can be the souwrce of ugeful wvocs-
Tons, 10 virtue of some 'mnterest, by which enerpy 13
Jiberated.

What we call *intcrest’ 15 this very phenomencn
of the Wberabion of nervous energy, whiwch shows iself
as much 1n the domain of physicai activity —up to the
point of exhaustion i & ranner anxious to heat a spead
or endurance record—ag in that of mental scovity—up
to the point of extreme corcbral Btirue 10 2 creatove
worker in the mudst of seme lengthy and arducus
production.

Interest 19 the mamfestation of the wntervennon nf

pt and and vanss au one
or other of these tendencies predvmnates.  An action
MEY ATOUsE I me A keet intarest, but thas will suddenly
disappear when the uncasiness of expectation polarizes
all my mental setivity twwards the passing mument,

Inp lar, the | of Y f12ed under
& pervous influence whieh should be reperded ay vary
simular to trophic influences—though capabie of general
variztiang, from the high levels of pleasant exoitation
comectly, whits volaniary efurt, except 10 vecbel refes mactino, fuls t
anarg anyibing, sl coergy beng hlemind 1o prcoan mbene,
wspacnlly when o enamgy = duperssd 1m e outse of wn effiet o Liowgit
¢ Balanaki, Jarkowshi sod Plchet, ' Kintoe praugocale, munnme pakoe
uvnayr Noarolrgiyue, vgal, Mo, 15, pp 13661270 )
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to the low deg of depressive grief, is
canalized in many directions.

We cannot imagine mental fooctoving as the cut-
come of the passive cperation of association chaisg
more or lexy modified by external stimuli, or by the
reszits of certain motor reactions to which they give
tise. This functioniog i» thet of un orgunism with a
reactive power of its own, which appars iz what we
@il the denci ‘The ive instrument is
utilized for the nesds of a life which abeys congenital im-
pulses, directed by deep affective impressiana.  Thaught
provides meany of actian which may appear as secondary
ends; nevartheless, the true ends of action arise not
from the seo-mental intellectusl area but from the
affective ar palec-mental arca, which 1a biclogically
more primitive, and should be sharply disunguished
from it.




CHAPTER L1

AFFECTIVE REGULATIQN IN
BIDLOGY

In the mmplest knows arguniams that have not cvolved
in the vegrial dirccton, we find positive or negailve
reactions in face of external excitations, and it pught
be supposed that If these xciabons swited e hsras
of the living being, this would be the chance nutcome
of repea:ed selection.  But we find an aptiude lur
g by the & Tur P

of a m the ol

stimuli, ju.ﬁ as f the pmductlon of a dregrecable
affective impression had involved the revenal of an
irutial reflex attitude.

Infuscna which ingent grams of carmoe with these
alimentary particles, §oon come to refuse them.

And the fxct 15 still more clearly emphasiced whee wa
are dealing wuth more complicated organisme.’  An
ant which lcaps dowo from a piatform whers it has
bean imprisoned, in order to regamn ok nest, will
definitely refuse to do so if opce u has failen into
vinegar {Van der Heyde). A luward which has bitten
a worm of affensive odour refuses thenceforward o
touch simlar worms.

On tl:w other hand, other expenicaoet-—which moy
bBle—amuze in the

! J
future 2 positive intercst, an to repeat them.

Hehaviogr i3 found to be poverned by general
* B H Fibtow, £ fvatevin o fa Affittry, TN de Pinloh sieouifee,
Purs, 1908
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tepdencies whence s derived adapmmn to cirtum-
staneces and to dife sorts af The
hereditary equipmeant of cefimes and of instincts—those
complicated reflexex which Rabaud often succesded in
separating into their more simple consttuents *—under-
Eoes, thanks to the play of these affective tendencles,
modsfications which many facts prove to be heredi-
tarijy transmussible, in spite of Katements to the con-
wary which are the outcome of fath in fashionable
doctrines,

The mechanigm of modification rests in the first
place upon a ' physiological seleotion of actions™ by
the method of tnal and error m Jennings' senge,

At a certain stage of avol LY g
tign of the 0CCUrE, g the apg
of what Yerkes calls * ideative bebaviour ™ : and smee
thess experitnees may be evoled without b:mg realized,
there may be an sconomy of tnal and gropiag. Intelli-
gence then manifests 1sell as & ' techmique of attempls

at ion,” to use Clapardde's By means
uf the intellect a5 an instrament, it subsmunes for
ign, by an
which sleems ta be the pnmitive ﬂm-m of adaptation, a
jon," rue p:

Rmumng, the most perfect tuchmcs.l ﬂnﬂn af dus
kind of process,
rtsult and thus doing without some mpeneno: whnsu
beginming and end we reconstitute on the basis of what
we have gireedy acguired.

But the intellectunl instryment, mth its mechanusl
automatisms and 1t own claborations, accomplishes
the aims of an activity directed by the tendencics, and

1tee ¥ Ryband, Eilwstr de Budapue phwivade, Tars, 1gaz

T 12 tns mdsptabivm =e hurid & brun comdnseacd Fadis, dewenbod 1o urerte-
Briee rven Bt Puslov had pesmaned it phymologieaity and gluded It 18
pammaly [ myeelf descrbe] mee very cear cues 0 actosny ff H
Prbvan, ' Ldiode eqpiruosntilt de Canmsipinon adapion,” At
Jrawpaiy g FoAvewtean @ S, Cempets ff £0f, Toog, pp
ra5rasle
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oxnnot, therefore, be idered axhaustively apart from
them. The ment of psycho-analyms has been that it
has emphzsized the oile of affective factocs in the
agsociation of ldess and in the aperaucn of mnemonic
proceszeg,

The way in which Relings snd tendencies enter 1nio
the processes of attention, and even wnto all logical
procegses, has peen subjected 10 @ most interesting
amulysis by Rignanol [n Ribot's ‘affective loge'
the réle of the feslings i3 evident, but all logic has an
affective character, for though one piece of reaaumng

muy, taken in isol pond 1o an
autematism by conforming to a4 general model, an
iread] socul tech a of

that is to say, & genwine thought process—w always
governed by tendencies which have thewr mtellectual
vounterpart 1 what are alled ‘judpments of value,'

which ere at the begmmng of ai] actoniy

Al I
loscly
mt,efmmgled and, in the ugher emﬂhons, VEFY com-
plex mt.elleﬂnal d.ata mingle with alﬁcm-z impressions 3
the and Iply a5 functions of
a richer and rcher experienge, which =< all the ncher
because over apd ahove Lhe congemital equipment of
instmets and huis own persanal acquesiiwns, nvilived
man rmm by education a résumé of social expenence
ired but of coll orign.
However oomphwed they may be fior puyihologial
aulysu the teadencies are wonnerted at thewr promary
3 with apr and
which form the greatest obstacles to 4 mechamsnic
expllnamn af hfe, nnd which geve ihe witahsts an
of the quest by making an
appell 0 A very convement entity.*

of
1f M Bebeon, Do ride o de s wgnibcabon <l ronfin seenzitepue
etz mibcanuwme £t home, " Soio, 833, 7R 10513

T gnagn, P Prdeapy of Aveamiar, a5aq e che Inigtasunnal Labmry
Faychodogy!
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In wny case, whethar or not we seck to uplmn
them by reducing them to hing else, the
tendencies of u;r.mty and of organic behaviour are
data which cannot be neglected in the study of mental
functioning,




CaaprER [IE
THE PHYSIOLOGY OF THE AFFECTIVE
LiFE

A "arivaL’ mammal, that is to say 2 mamrmal subject
anly w0 the contrgl of the spinal centres, has na

ity ; it exhibits roflex hani which may
ba somewhat camplicated, byt 18 ackvity is govemed
enthrely by external stimeli.

On the other hand, a dog OF a cat, even when entinly
deprived of the mthc bral cortex,
will, if the fi of the pal hator, and in
particular the thalamus, remain mm:t, hehavc na
co-ordinated manner ; like an indonduel obedient to
tendencies, Thus ‘Dumr de Barenne's den.-rehrﬂe At
walked about o ly, was
bihind, in avgiding cbatacles, could even, 50 long u 14
possessad (i olfactary Tobes, seelk put, find and mhe
its food—without of course boing able to capture iL—
[ay down on 2 rug near the stove, refuged absolutely
to eat meat soaked with quinine {like the decerboate
dog of Zeliony),' and reacted to painful sumul by
threats, mews and growls of anger, and by fight, hipe
the decerebratr monkeys of Karplus and Ked!, erying
wit frem pain.¥  An anencephalhic ctuld makes the same
grimaces, when given a itter sclution to taste, as does
= aormal new-born baby.*

1G P Eelumy, © Dinerratsns vor des chdna fivybeh of & 6o e
b cirdteans” € & Sx dr Bescsu, tAl3 1 127

V] P. Harples aod & Kredl, “*Ucber Tolal mlipsinost fisor mod
it Grroahweabemingharen sn Aleo (Mcacr rlar],” i, e Sipos
g, 1004, P8 198-202

PG W S “ .

ey
Enisckr, fur Prypiaige, 1908, KXVIL p 77
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Though the “rhalamic’ animal lacks the capacity
of appropriste i the delicat of
events, the plastrc adaptation of response and the
appeal to memories of earlier experiznces, it Tias still
the gencral durection of an activity which seaks agree-
able impressions and tnes to avod painful impressions.

Fit 19 Honzoental secoon of the bean (Debierve) showing
the 'buasal mucker,’ the mandate tuders (o] of the sinate body
e ther optic teabumus ()

Moreover, Goitz even attributed to his decerebrate

dog hate, h and the and sexusl
instincty.,
Ia ll|z higher vartcbrates, the sphere of sfiteure
T4 the pal tal area, 13 b in the
centres at the base of the braun, 1o the pnleo-enuphu].un,
whila the ar 1, ares,

bes itz saat in the centres of the cerebral euﬂ.ex, in
the oeo-encephalon,
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Thele data are in full agreament with Head's' genezal
zbave, ding to which ssnacry
mlmmns pmdm ¢ the level uf the cortex delicate
and d 3 nnd &t the level
of the thal Ll

parm.
i riye e

¥in 1o Thepal I yand th
i whiterp with ¥ib Swn psbn of cosducion ®huch kave marked
out & way 0 the basal canglw (efier Edinyert  he gy ovmd
surfroe (raverssd by the solermd] mpaule reprbsenis the section
of the strigte bady
Tho 'mt:moepuve sensationg, that 1s to say ob-
give nse especially i
rem:tions _ which 1n thew twen have an Asaociative
wary gavercal wemmary of Hend's mews wall be frand m s Cronum
L-mnuf;l Mir T9rr [Pre Napal Sac, rgn, Hogay No B4E ppa
By aogp
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reverbarating and become the oigect of intellectoal
exparicncs—uniike the senses specialized for knowledge
of the extemal world, mh as might, which only hawe

v greatly reduesd § Ivity, amell
taking an intermediate position.
‘The réle of the thal m ional ion and

in affoctive mimiczy has loog been known.  But it has
been regarded only as a centre of expressive co-prding-
tion usually arbing uader the infuence of cortieal
gtimulation {Bechtetew).

An emotivn arsing in the higher menml sphere
would be translated by appropriate gestures and ath-
tudes, through the key-board of thalamic expression.
And when he finds manfestations of anger in a
decerebrate  animal, Sherrington regards them as
' pssudo-affective reficxes.” There would be a refox
response released by the same mechanism as in the
case of any reflex of the spinal dog.?

‘When, by stimulating nct the thalamus iwself but the
adjarent ganglion, the candate nucleus which belongs
e the striate body, the foor of the Fove-brzin, the
telencephalon of which the cortex 15 the mof, Pagano
obtaing &)l the mamifegtations of anger or of fear arcard-
ing to the seat of the exuuuou.’the ohjection 15 rused
that the exi: of does not pmv!
that the scat of the pk of is Eub
If the same resctions are obmined 1o the cass of an
animal deprived of its cortex {Pagano), this 15 taken
axa prool that they ace pscudo-aflective in chatacter ;

1 6F Shenmuglon, The Jniegraicon Acium & e Kerona Spsiem, 1906
O 1ba othar 1end Grabam BrowD, from bis vaperiments o the emoticodl
aiaseriey sbtoned by evminson of th caydal gres of the ihalumn, concindes
oely that thus arem 1 conseeted with melivrises which condution the exprernre
rewctra {*Notn ottt Phyoclogy of the Duml Gaogla,” foarrne! o
N;-iw ms. JUJX. PP 295-y]

of the caudate noriews fn the thek frootal wes
onhhudl hnmdmﬂu prwvacaly adgisend, Pachen and Dielmas-
Marmlrt clecried, 1s twn dogs, eapreomons of mimfarion mcomgeoed by
kg ("Bt prodwid pe Ursoistsn Bectet Wl Dess chofde
cher lecien ol C. &, S e Busirr. 1924, XCL, pp 53-ha)
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not (Gemeili), this 19 said to prove thar affactive
rhenomena have o cortical sent, secondary to the sub-
cortical excraton.

We have hom the same discussion as aromn when
Shermngton showed that an ‘apesthetized © dog, that
is to say a dog deprived, by sacton of the spinal cord
and certuin cranial nerves, of all relationy between the
bram and the vigeera, exhibstad the same ¢motions and
the saroe affective reactions a5 a normal dag.  Advocates
of & peripheral theory of the gmotians, of the Langa
type, abject that Shernington’s dogs had still the auto-
matie mimsery of affectivity, but oo longer felt emotiong

This ob_]echon was raised with beteer Juallﬁmlnll

againat the affe b by exm-
tation of the caudate nucleus in apesthetoed dogy
[Gemelli).

Byt +f we proceed on the subjective ground of an
animel’s conscious impressions, when we cunnat even
sy for certain whether at s capable of consciousncss
&t il the discussion 19 &5 vain a9 1t ia intermunable,

The facts show that thalamic sctivty suffices to govern
the gencral behavi of an a2 fi of
certam ‘ with affe il and that
thus the sutomatic reactions of fear, angcr and satisfac-
ton take thewr place in a complex which has real
affective value."

1 See expeenlly o s quetim G 5 Shemngton, " Eupeumenl ou
the Vadun of Vesaler wnd Visttput Fasear for ihe Gense of Ematen, ™ e
) myceaniune Gmo-

hogace e bimeum, ¢ 13, X¥II, pp 6835
gt —a Gemell, fa Gow sematss deif Emepest, 1010 —H - Pubrun,

17 Ly tbdcatie d et bex dela " Fovual
& mm.-u 1997, IV, pp 4304310 Dumm, *Lecprewsun des
dmeawm,” Ao Fhrhsptbigue, 1932, 43t pes, pp 3oy and ppoopg

240 Tom bt Moy comimees p eomplae ol sommary, eocalbeal from
every pont of wiew, of e prrckephriigogral peoklom of the s of
L]

¥ There rum, howntir, T o dowhs that 1o the nomml comrsa of U scirncy
of ko arpuriam dee soetiem] fonchines mbervEoe 19 M thE cemplen reales-
iban of the Mutioct.  Eotalowd ¢auesl dertarbanees may mrolvr duternoom
w0 bt mponcire metreees, of ouly Lrough dischigss,  Bob we cusnod wder

-]
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An external stimulus which brings the tendencies
into play net ouly provokss definite reactions and mere
or less appropriate reflexes, but also produces gencral
manilestations of activity subject to a certain orien-
tation.

The affective interest d by the lation is
shown by a general lberation of oervous energy,
partially canalized in certain preferential ceacts, LUin-
like the reflex, & partial response of limited duration
mth @ well-defined , the aff p

a i total activity. And
in the normal urganwn. a large part of thiz activicy
takra place in the associntion ares.  Mental functioning
] pm\'erfnllynmusnd by the effective reaction which is

in with p I 1mngee and
|d.eas in the l'orm u{ a ta
or DDuui pEY

But as & matter nf fact, it sgems that the chmcner
of ‘emotion* belongs to afiective smpressions intenss
enough ta wovolve an sxcessive Lberation of nervous
enezgy, which i¢ no longer confined even to the nun-

of the adapted but extends beyond
t'hc nervous reaction mm, according to0 Lapiogque,! and
lves various of actvity, not only in

the form of motor agutabion, as in exuberance of j0¥,
but in the form of orgamic, visceral, sacretory and other
modifications.  Excitor or inkibitery reactions are thus
releagad, which aceslerats or retard the heart, dilate or
eontrict the peripberal vemeis and 30 awee blushing or
paltness, acrest gastric sccretion, incfease Sweating,
sabvacion and lachrymal secretion, cause iotesonal
contragbiony and colie, relax the gphincters, dilaie the
pupils, ate.
from ihe, e doo Pankearn, oa the hacs of eapermenu by no momos coos
oy, the ool Loalnabon of the 1netmots 7 N C Paaleeon, * ool
e des uncls g et bbbl Arcker o & Plynslaga,
XIE, 7, 1987, pp 74570

3 L Laguegme, " Exty o'not noarelle thiorm plorweclogaque dr I'emadion,™
Jouraul & Prychringae, 1591, V311, pp, 16
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All these inoal ions, for which childist
explanations bave botn sought in trms of purpose,
appear 0 be exaggerated consequences of the fundas
mental phenemenon of affectvity, the liberation of
nervous energy ;' they react in their tum by their

i ion on the afk area, pro-
longing the emotional rrartion; end they penetrate
into the umtlun area and ecmtrl'bnte to lorm t.hc
menisl ! d 171 erur
with the spev:lﬁc charscterisncs of oy, fear, or wager,
involving different crentations of the activity of the
orgemam as a whole,

A penpheral exertation, such as a sweet perfume or a
sudden burn, will arcuse o Rsponst from the thalamo-
strinte 1 affective cenite, which wall be stronger n the
abgance of the cortical inhabition that normally infuences

ali centres of I to the ad ge of
claborated reactions. But with cven more efficacy an
ar a percephion, such as the

hearing of guod or bad news, a pirmm ur Ao un-
pleasant sght, will arguse the atiective mechanwms
whase effects will be feit both on all the lower nervous
ceoires and on the cortical area itself, on thought,

Were it reduced to the affective area, the woramsm
would be deprived or the one haad of all the perceptive
and representative gources of emotion, that 15 [0 sy
of almaost ali 1ts gources o the ca.se of man, and, on

the other, of the di 1 rever

of the emptional reactron, =3 well s the mdirect e
dur: to k argame modufi it

would be d d of the knowi dge of th state,

i1grn l'a:mn. ™ Law forruet €bbmenuares de Himubive dane i compone:
mout whml  La, dyeamopinee fmatsmclle,” feurnal de Fipesslmer, 1930,
XVII. Bp 237545

+ Aetortipg 1o Musemmn, ibe meencephaton, sa wrll w s thbobsn-

cephakm, farms parl of the sksiive spwre 1 evreella mtermedio £d d
mesrncelake,” by W4, " Auamono quodh o imporisve fondsmrmeh el
‘D ey pricert peekies T epieibuicens s wia all ou fummong
& dortio 1 88 fuia meske wmome o o unk dela eoulie emoene {0 T
omiti) nciahm dm eflems vt Kestate i Preslgu, 1o, 3 4f
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that is to say, of its registration by experience, of its
action on further behavious : 1o that, instend of seeldng
in ndvance the menny of favouring the agressble impras-
sion, or of avoiding the renewal of the painful emotion,
1 purely affecove orgenism would memain as before
when confronied by enalogous stimuh, able only to
rtact in their preséence in the same way and when
actually touched off; for the emotion, a3 objectively
characterized abave, could a0t become & mental avant!
and 3o of service for 3 more perfact adaptation of
activity end canduct.

The adaptation, which would thus be lacking, would
consist {0 an action on evenis, end somehmes on the
organism, in an effort to inhibit painful afisctive re-
actions, either when such events were incvitable, or
when, us a result of suficiently strong tendencies of
soctal origin, they should not be avcided-—for example,
in the case of some datger faced in the spirit of social
sacrifice.

I crmiatdions .:m 19 th primary smolon, 10 e -le:nru TP,
mog of ibe b f the
wmj,muummmmmemuum-uparm
Antacutnsl pracsanie | Thi m s problnm wioch 1t m csbiet Lo nusr, ooce 1
w gt 1maadokle




Cuaerzn IV

THE DATA OF AFPECTIVE
PATHOLGGY

THERE are isolated digturbarces of the affective artn:
paniul irritabuliy with crises of agonized sxasperabon,
auch as we find in cases of causalgya, whete the sym-
pathetic fibrea have arcused crethism i the centres
at the haze ol the bram, or 1n most of the thalamic
syndromes ; the stetea of anger which are fraguant
in epilepncs, though they may conabtote palated syn-
dromes such a5 were obuoerved i cortain cases alter
war traumats, and which appesr to he connected, 1o
Huntington's chorea, with an anury to the basal gang-
la; and those very commen states of anxicty, anxery
neurcses,’ which are attributed by Freudians ta a con-
Hict of sexual tendenoics.

But mm mental disorders affecttve pathalogy also
plays 2 ocmsndmb]u part and thaugh iong negicmd
in favour of 1t was reh
by Pierre Janct and then glonficd by Freud.

In daaling wiuth the exaltation of manacy and thewr
incoherent agimanon, we must not look for the mechanism
of thair disorders in the sphere of assomatwn.  Fierre
Janet aces here the effect of an excessive hibeation of
energy for the avalable payehic ftensson,’ whech in-
volves agnabion and waste n lawer forms of sactivity,
while, if the *potentinl’ of zchon were higher, an
equal quantity of hberated nctivity would produce @om-
plex uuons, at & hugh level of attention, and supetior
! ener)

lt m\ght alsa be hcld that in th,e cue ol excegaive

the of i which are
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necessary for the higher ﬁurms of mental functioning

are by too p in & dy

genie form, chnrlcbunahc of joy; and in fact, in the
case of senous pucq:le, news pmducuva of violent joy
pOTAry with an in-
capacity to attznd, end prod hildish and incok
actions, very like & minor manincal attack.

Whatever may be tha truth with regard to this im-
partant gquestion of mechanism, it is certaln that the
anigin of thest disorders shomld be sought in the regn-
Tation of servous activity and of the expenditure of
energy, that is to say in the affechve sphert.

True melancholia—In 5o far as it 15 oot 2 mene
depression due to diminution of activity, or to weari-
ness after exceasive cxpenditure, of which the repeated
!motlens of l‘ne war, which absorbed so much enttgy,

ight appear to be a
spel:lﬁc ITVerse inqury, in excessive expendﬂure, directed
tspecially into the tracts of inhibiion and arest, but
also capable ol appearmg a% an anxicty agitation.

In most of the obgessions, a5 already appears in
Picrre Janat's pemranng analys:s, which psyclm—

lysig with its has
the affecove injury Is at the reot of the mttllecl:uxl
disorder.

And the analysis of many cases of madness leads us
w maloe a dwequ:hbfauan of t,eﬂd.enue_s the cause of
these of the 50 many
exampies of which are pmlded in normal cases by
afective logwc, in Ribor's sense [Rignano's **intentional
reazaning ).

Finally, it s the 1 jon of affe
which, at any rate at the outsat, arems alone In
be in aperation in cectain lorms of *dementia precox !

L Dhde and Guasnd eall demcshs poect an *ahymborme,” or & o
of thy i stonel, wtd rmgmed . 48 40 ridiinry aSpcon canneid wib
wnvelalion af the termum] cedls of Usa smpathzn Irscts otrolieg cemmes
At et dvectam of tbw Ky vl sclindy keated o the sob-
thalumiz regam | Pryrbiiess du slierwr rocinien, Tans, 1gez).
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whers social life is rendersd impossible thrangh inca-
herence and P izck of edup of conduct;
and this mental ympoteace is ofen found where ﬂle
asspristive functions are Intact, and where only directive
uznity 13 lacking. We ste here what can happen when
n cortical funclmn iz no longer controlled by the arep
of the affe T that reg the !
when the are ral | without purpase and
ion, when absot dii mgns.ami
dwm!snslth!rd(sguﬂ Tnor shame, ner pain nor joy. The
dementia genms more profound than when the intellectual
mechanising are sckiog, end when tendencies regulat-
ing & certain biological and social achivity sull persist
Goverting the hupher mental activity —which reacts
upon it—the affective atta, whert the biclogioal unity
of the grganism? i3 d d, % i close
ret anly with the whole integrative fervous systens,
hut slsa with the entire system af organic hfe. The
re\rerh!rahnus of the sympathetic, including in thig the
ics, make t feltwith ao
ml!nee " And chermucal actians, the secretory influences
transmitted through the vascular tract, also exercise an
organi¢ direction of tendencies, and thereby of mental
life as & whnle,
Though cartain toxie achong result in the excrieton
' Cememiia Arazolf paliemis, T evempbe will g thenn Cucremenc sl
diegmat  Dhagin msp b B oo niclhecloel denmnone o may ey am
charscler 10 af be shetic tmp thal
accompuay 4 réfles tumes, thragh the ahtrakigton of cerium owwaling
antmances Lo the Momieh , n Ry ese comdecl 1 rrered ondy by b
afeeiive umpremion of degod 1 by mprmesm o bebmg the conual
medrnwme wil nod 34 2l cue vafice, moapts o the sogured wolrmo—L,
o peewenr esriwm ares asd 1o promets otho  Any wesomin of sdess
whaterr will auffecr 0 prodoce sh klsdrd aid dpgaling scimily, oo knger
miitnicd by 1he et leake
¥ In bl wnburestong gemeral stady, wheve b shis haw he nirroas nolen
pluys the oy of wbrendiary Laween te Lenor sad e ntene sed
Extmeen Tavioea purte af the body, van Kynlach recally the fact tdal the amiiy
of the [being htimg 1 conpcstod with 1he merwms apabem Ko the wip of
1has wndy s, 16 my Fpuerm, io he Jomsd mothe wlawve ephere of Tan
Fonback ** Rele et arganipasion du syuime oereeny,” Ak wet, de Phyne
Jprey L, 1007, e rgbenzg)
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of the costical area, prod g for e balluch
tions of slghtm' Wuch. thers lre sorme which manifeat
a very active Infl on affectlvity, Like adrenali

which produces, in a suﬁcl:ur.ly stmng dose, 3 state of
anxiety [Macaficn], or chl of 2

lamine, which produces in the ut all the symptoma
of the most wiolent rage, even when the animal is
*apesthetized " (EHiott), or hyoscine, which suppresses
sexuzl degire and certein essences which produce wn
impresgion of euphona, et ; and all these affective
modzﬁmhnna quickly lead to mm].lm:mul Jusification.

d by the supra-renaly, 15 pechaps
an agent of emohonal reverberanion, 1o any case, we
koow that hormones, produced by internal secretions
poured into the circulation, act specifically to awaken
of calm tendencies and thus to govern the wnd.uc: uf
AN OrgARI and all s intell
activity,

The genital hormones, at puberty, awaken the {n-
stincts, enliven the emotiong, and invalve libecatwons
of energy, and 50 play an essential part in the meatl
life of the adolescrnt. In their shsence, the pnocipal
centre of inkllectual actimity is eatnguished : the
@sthetic emotions ave effaced, the dimnterested ten-
dencins grow weak and d. Socal
and acquired habits, still easy o release, may pertiat,
but impulses are lacking.t

1 We muy funbar coomeet wnth thea duie the pard flayed by ¢ ubstase
elabarated by the ver, winch 1 evesary 19 e fanctioosg of the necross
e and partscularty of oriti chsirer Rt ab APACTupUon of the kepatie
Carcalatir IOpHeAcs pam ded aklow cpratrons o6 & dOg withow A1 v,
whecean ihe nireduchiow of Hlood from an mumal with bepetsc oreolase
profoce alpes scnubdvy [Resasld-Cupan, ¥ Countubien & Mawde du
stubolim clrdtral* Arch intorm de Phprelae, X¥, p uyqandp 477,
AVL p #1smd p 115}

¥ bare olnerved, s & swneqweoe of enow aod repeated eovabood
sharks, very mnom cums of rufuailsm wn achitty where complete umocas,
! the aBtien ares, perdooed
the mertahiy and conduot of & hitle child. Tn own au, soom] ze-cshecatine,
of an amieflectual fatart, Wik Btk b Teibetd thi dcqulmd sleds of U
wdalt, but b misngde charster peeman], tageiie woth pcues] cpacry
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Pémnrd has shown in the case of cocks the turious
reversals which the ablation or grafting of the male
er female genital glands can produce in character
and behaviour, ns well as in certafn  morphelogical
characteristics,

We know that the ligature of the vas deferane in
the case of old dogs or ald ety suffices to give them
A new vigour, a renewed nervous mctivity and the
tendencies of youth : the indifference of the otd animal
Eives place to sasceptitnlity in the main, to care in the
toglet, and to & desire for the chase {Steinach).

Then, 100, thete 15 the © suprarsnal viriliy © of g|r|.s
affected with 2 tumour of the adrena!_v., resulting in a
iete sexual i . pEY 1 ax well 28 ph

with all the masculine charactenstics and tastes.

‘The maternal instinct, which has 50 greatan influence
or conduct and thought, 18 also governed hy organic
factors. Rabaud hes demonstrated a development of
maternal love 10 mies at 2 centain stage of pregmancy,
under infl which are obvious!: | ]

Thasa pawerful orgene acions enter the thalamo-
strate affective area, in close conpection with the vege-
tative Iife, and through thos they an nfl
on the nec~mental area, and on intelectual assocatons

We shall, therefore, fml to understand the cortical
mechamsms of thaught if we consider them in isnlatian ;
they must be i with motor of an
organic nature ; intelligenoe 15 ak insteument of hie
which does not contain m ugsll the key to 1 awn
activity.

Tt is obvicusly van to look for corical lesons in
wiost cases of insany and 1m many forms ol menl.al
as il ve d. were
wharezs esscnnaliy there L3 anly o dmnrhnues of the
[¢f H Paran "' Le Fustleme  Eweu J'alys do syadrpme de Taprt 2
ppo den pednds de gueeee ferwe s Mok, g pp 330 wnd

P AT
1E EBatwpd, "Lisons matemal ches Jo mammdires forewal dr

Pryrhslogity 1925, XVILE 6, pp 437495
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tendencies, un injury to the lﬂu:uvu area, often itself

dary o an d \ that is to say

to &n affection bel g to genemal pathology
Ceminly our knuwledga of the precist mechanizms
th 'h which the b modify the thal striate

centres, and through which the modification of thess
centres merberlm in dmnges of orientation of be-

Y i ing the play of cortical

ians, the dynamic machinary of thought, is still
{nsufficient and very rodimenmry, Even the psycho-
logical anelypsis of tha play of feelings and of their
réle in mental activity, so long neglected, in far from

cumplm. Fimﬂy, the hanigm of social sabii
tion ire infl whicll are ised
on the ﬁerce]y gaistic biologl dencies of the

orjanism, and refulis in hnmm spicituality, has not
vet been fully elucidated. To sum up, we can nrrange
the phenomens according t¢ their main lines, and the
Pprogress of paycho - physio]oglul Imwledge in this
raspect is genuine; it fa ! T ENCOUr-
Bge ug in aur further ressarch.




CONCLUSION

v concluding this outline, if we cagt a backward gllnr.e
it secems that thanks to ging efforts, paychok
and physiology are being linked r.og:llur with posltlve
and usefil results,

Little by lltﬂe we sumend m frcgmg uurselves fram
the of iy, which,
up to tlm present, has rather soupht (o reconstruct men
as he ought ro be, in accond with the of
logic and mormbiy, than to analyse him as & datym
af fact, ;n arcordance with the methods of the natural
scitnoes. To-day we generally refusc o let ourselves
be hy irzd by the Tkl 1l
ness, and Eimit I o the by i
of the analysis of communicable, egiimble l'u:a. by
which our social hentage may be enrched.  We are
engaged in constructing a science of payechology,
dynamic in spint, which furms an integral part of the
biciogical sciences.

This psychology determines the laws of the general
activity of organisms, i thewr relatons with the en-
wiconment. Thanks to the marvellous wnd deligate
mslrumem of language, human psychology @n study
minute and can f nta the detadly
af an mamﬁumuly complex activity. Physiclogy,
on the other hand, which addreswes usell to the ner-

vous h that prod the wbserved
by the ps_rchohgu:. unmx reach the detards, Tts
in snme (he tme when

that picneer Gail, wha has becn 5o unjustly misunder-
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stood, i ined a fusion of prychology and V]
physiology.t
Tha ical and morphological spirit, which gan

ooly conceive of convolutions or cell masses—corme-

eponding to Lhe statfe spurit of most of the psychologists
of the iast century, which was sustained by entities,
images or concepts—has been the soures of confusions
and errors which bave ob d the problem of bral
Tocalisation*

In order 1o understand the functioning of the brain,
nervous functigning must Brst ba undergioed ;¥ and in
this respect the labours of the French school of Lapicque
are of fundam:nhl lmpuﬂ.unc: Thuugll we have not
as yer a | of the ele-
mentary servous mhamsm.s, at least we are fauly
sure of the mam lines of this explanation. We kmow
alzo that every | nerv\uus pmcess represents the activation
of a F chan of often
very far n:muvad fmm one ancther, and that this chain,

1 Phrvoology seems dnddwh fo ob 10.dey, bot Gall wa: 20 1unovator ¥hoee
andocnee was zemaaderabde mnd frusfol, woel Glendel kas pghily atiempial &
hatnlstaien  {GF Lo Pk de Gall, Fanc 1pig)

In tenluy thall, whe lached wa wastomo-phyuological bawn and bad ool
amalysed the entrises of the faraliy-prpchology, coubd mever [roduce more
Than mibeniom schemals  Len pardonsbll are fve jmaginary sebemata of
& numbar of movy reoe wathons, ke Grasols pobygen and eentre ©, whids,
Trowever, hud o grest uecea.

4 The anatomists wre slways hopiag to make pushelogpol wnd moephs.
Toguoal dain diveerly coapopd Ve, 1o whoe we omy ao sdmindls ok
4 1be wrehrtestonses of the serehral cortex, the oomcleded the Jemures ba
gave i Pard 18 197¢ By weatdiung, dwting cher JdEbme, @ cerlnm
umber of niinnudoals with the md of thee pryehologeal methods and then
uadyng the wrtalectar of ther brass, we may bape 10 Eod the woinmual
ghasnelersiie of thesr ivtelleqasl qualumes, and 1hus 10 advanes che prience
of turolmal Incadiatin ™ Im 1hn altempt ta oeisblah & camecien ba
megieea the eoeoiml bk, which 1 pepsciomesl fof Ogkar Vige, " (ued-
ques omudimlioes gindmdes war ln mydloarhitestme gy labe Busnl "
Rrvwr Newrnitgiiie, .\pnl T8 :9:0. p o432 ]

¥ Frai eertwin naree followers of Wation, ' Behawnos " of tbe Amerioan
achocd, who ks for thaw ot * Gree e 2 oerre and & wescle and [l
ke you o mnd," regard W23 mwler 1o pumins mie the fomechel
wyatory ' 1o sxpliin thooghl, which comusts fov (hem 10 oewe-mvucaler
prrpbens] peocesscs £ Gauker, Jourmal of Phiiepky, wge1, XVIIL,
P EIT-Eg




CONCLUSION .

sinee It undergoes many and various inBuencen from
other groups, cannot be isolated withawt & profound
modification of functzon.

As there are many millions of these chains of neurones
in the brain, we can realice how confosed must be the
modifications dua to localized excitation or destruction,
which, in the case of man, who alone can be studied in
sufficient detail, thanks to language, are generally due
only to the chance of blind natuzal experiments,

And yet, as we have seen, these blind experiments
have yielded a rich harvest of lacts. Thu trmh 19 that
in the chans of I circuits.
of thought, there are gmups, i
groups especially, which justify the idea af * centres.”
These centres are cntical areas where machenigms with
a dishmet réle are artwcylated : receptive and incitg-
[T L cam!umms. projective and  iacitoe-matar

: of comord] and clab
tion, perceptiva and exccutive.  The value of the Gets
obuuned s such that psychical symptoms adm of

, the duag of lesions in
eentres, and il reqmred can direct the surgean's trepan,

On the other hand, the deleate mehods of histology
support the findi of p logy, they e the
connecting elemems. and follow the receptive and pro-
jective tragts and the great asscciation paths, and, we
can even, thanks to the degencration produced by z
lesion of groups of Gbres, at any ane pomt, distnguish
the coutse of given bundies in the midst of thousands
of others.

‘While a physiologist le Sherring und B psy-
cholagist like McDougall, have shown that the data
furnished by cach retina, fused into banocular percep-
tion, n‘.-ally cojoy a mlanu automony i1 spmu of prwer-
ful unsfy an ke Mi
has eoncurrently proved that the comnectng tracts of
each retina retsin their individuality and their inde-
pendence as far s the calcanne cortex, whera they
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beth come to a0 end m the ars of visual reception
that paths fbundle of

Vieg-d'Azyr) faund nowhers else.

Monmmr phymology forms un- eﬁmzut supplumzm
o o br p along
It.s own lunes of pllenuml:ml ldcn:lml with those othar
wis¢ made kmowno to us by the study of the miod.?
When Graham Brown shows that the prebminary
excimtion of a point on the cortex facilitates the zxcita-
tion of adjacent points or the mmmediately consecurve
excitation of the same pont, he is concerned with the
very phenomenon with which we are aiready mmiliar—

the | ing of the whreshold of ion by a pre-
himinary or U 1 and
which ws call inval ¥ The e

mants and i i whach (1]

wery geneml data of neuro-physology.

By his method of the conditioned ceflex which has
proved zo fruitful, Pavlor has suctzeded i advanting
fram the physiclegical point of view questions which
seemed o balgng Ny to the psychol
demun: aitention, memory, the law u{asmtmn, and
scnsory amalysis. But he regards pay\:hulug‘y. with a

logy full af suby s usciess

1f not harmiul, #ince he cannot oonuwe the possibiliy
of an objective atirude i meninl analysiz, which he
thinks 19 metely an offort at explanation n terms of
thus showing himsslf hat il

informed.

We may certamnly admit that very valvable data as
te the fundamentz] laws of the special activity of the
contex, an 'analysing ° activity, are furhished by the
methad of the conditivned reflex, 2 method which does
not mvplve the direct isolanon of the cerebral tracts
activated, aod has much in common with the methods
of tralning employed in ammal puycholegy. But it

1 §f Grou T, Jobmm, " & Sarrey of ibe Physology of Certbruwcen,”
Jeurnal of Abm, Previiegr, 1931, XYL, pp. 115136,
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i3 note the less trun that thiy m.vlty of the tortex,
whose delicacy and prygise g Head, from hia
paint of vinw, rightly emphnsl:u. can be followed in
its complexity cnly by means of the sorial instrument
consttuted by language with its nice gradations,
especially the very rich languagets bequeathed to us
by the great Europexn civiliations,

The fundamental laws may pechaps then appear less
clearly than i & general study,! but if these lnws are
presupposed, we can better foliow theic forms end
variatioas in the pich domam of verbal feactions where
buman psyehelogy dusplays all its powers of analysis.

Thus the knoewledge of human mental Functions—
ae invalusble For us —will conbnue to progress on
tha foundations of the neurm- phyviology and hesto-
morphology of the breio. Tt will profit by the evalu-
tionary datn of animal peychelogy, and wili ctihire the
sociological discovenes which retrace the specsal tawa
of coliscuive influences or follow the soquisition UI’

instruments of thought e TIew
lnd above all, it will bo derlvnd from the direct in-
all human

1 Thuk, by followitg Bi% owh methed, Pavi-e has conldiied o very
general T, bt of " wrismlptain and slssuesn cuncentrsisa 4l the neemas
Process,” mad he shums 1TieL thi puyelubogieal sppenkeh waukd ni admil of
B geeend represcntion of the bew E7 ] ¥ Dawhr, “ia vese plys-
shogne, ctrdbesle,” LInhroer o ns e Phpuet tgar, XN DI, P €07 €16
This aludy iepresests & commupscehion 1o ke Congres el Pgehedrr,
Mraralogy hod Paycholugy whach choald burs lukan plcy i Atguu 1914 ]
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