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P R E F A C E T O T H E A M E R I C A N E D I T I O N . 

A M E R I C A N and E n g l i s h students w i l l be g r a t e f u l to have 
M . R ibo t ' s va luable w o r k i n the i r o w n tongue b y a com
petent t ransla tor . I t contains the combined result o f care

f u l observations, experiments , and calculations w h i c h can 
n o t be obtained otherwise, except b y reading innumerable 
books and monographs most d i f f i c u l t to collect. H i s in te r 

pretat ions and cr i t ic isms also are o r i g i n a l and p ro found . 
I f we w o u l d p r o p e r l y estimate the exact nature and 

func t ions o f w h a t is called Phys io log ica l Psychology, we 

mus t adhere resolutely to t w o positions, w h i c h to some may 

seem opposed, b u t are r ea l ly con f i rma to ry o f each other. 

I. 

I t is b y self-consciousness tha t i n the f i r s t instance, and 

i n the last instance, and th roughou t , we k n o w the actings 
o f the m i n d . W e assume, w h a t every one admits , tha t 
there are a special set o f phenomena, tha t is, observed facts, 
w h i c h we denominate men ta l or p sych i ca l : such are sensa

t ions , perceptions, j udgment s , hopes and fears. These are 

no t perceived b y the senses. N o man ever saw a recollec
t i o n or touched an emot ion . W e have an i n w a r d as w e l l 

as an o u t w a r d sense, and we are conscious o f t hem. W e 

are more, we are conscious o f t h e m as acts o f self. T h e y 
are no t memories or feelings indef in i te , or o f our neighbors, 

b u t o f ourselves. W e thus k n o w sel f a lways i n par t i cu la r 

modes and act iv i t ies . M o r e specifically we k n o w self (1) , 
v i i 
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as exist ing, or wha t is the same t h i n g , as h a v i n g being. 
W e k n o w i t (2), as h a v i n g being independent o f our obser
va t ion o f i t . I t does not exist because we notice i t , b u t we 
notice i t because i t exists. I t is (3) , k n o w n as h a v i n g 
power, as act ing and being acted on. 

Whatever possesses these attributes may be regarded as 
a substance ( f r o m subsisto); not meaning thereby tha t i t has 
any occult substratum, w h i c h is the creation o f metaphy
sicians. M a t t e r is a substance because i t has existence, 
existence independent o f the observing m i n d , and is k n o w n 
as exercising resisting power. M i n d is also a substance, 
because i t possesses these three properties, a l l o f w h i c h are 
k n o w n to us. W h i l e m i n d and matter may bo th be called 
substances, they are d i f ferent k inds o f existences. W e 
k n o w them by di f ferent organs ; the one b y self-conscious
ness, the other by the senses. A g a i n we k n o w t h e m as 
possessing altogether d i f ferent proper t ies ; the one as per
ceiving, reasoning, feeling, w i l l i n g ; the other as extended 
and exercising energy. T h e properties o f the one can no t 
be predicated o f the other. T h i n k i n g and feel ing have no 
place i n that stone; nor have softness, hardness or g r a v i t y 
i n our souls. 

W e can observe the actings o f the k n o w n self and get 
i n d i v i d u a l facts. W e can systematically observe them and 
expose them to a process o f abstraction and generalization, 
or wha t is called induct ion , and thus construct a science 
w h i c h is called Psychology. Ar i s t o t l e is the founder o f this 

science, and brought out and exposed to v iew such quali t ies 
as sensation, association, phantasy, memory , reminiscence, 

and reason active and passive, besides orective or mo t ive 
powers. Since the days o f the Stagyri to, the induc t ive psy
chologies constructed m a i n l y on the evidence suppl ied b y 
consciousness have been innumerable, and have a l l con
tained more or less t r u t h , w h i c h has landed us, as a l l t r u th s 
do, i n mysteries. 
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Besides the knowledge w h i c h consciousness gives us 
d i r e c t l y i t enables us i n d i r e c t l y to k n o w w h a t passes i n the 

m i n d s o f others b y means o f the i r deeds, speeches and 

w r i t i n g s , w h i c h we can understand, because we are conscious 

o f l i k e states i n ourselves. W e can understand the deeds 

o f A c h i l l e s , or the devi l s o f M i l t o n , because we have the 

same elements w i t h i n ourselves. A s k i l l f u l analyst cou ld 
construct a psychology out o f Shakespeare, or out o f the 
H e b r e w and Greek Scriptures . 

I n Psychology as the science o f the soul, and not o f the 
mere b r a i n and nerves ( w h i c h belong to phys io logy) , Ave 
start w i t h conscious acts, we observe them as we proceed, 

and our f i n a l appeal is t o t hem. T h e un ive rsa l ly recog
nized dis t inc t ions between sensation and perception, between 

the m e m o r y and the imag ina t i on , between s imple appre

hension and j u d g m e n t , between the unders tanding and the 
reason, between the j u d g m e n t and the feelings, between the 

reason and the w i l l , between desire and v o l i t i o n (more i m 

por t an t than any discovery yet made b y the observation o f 

the b r a i n ) were a l l perceived and defined b y i n w a r d i n 

spection. 
The re can therefore be a psychology constructed out o f 

the data suppl ied b y self-consciousness. There can not be 
a science o f the m i n d w i t h o u t such data. A n y professed 

psychical science w h i c h does not inc lude the actings o f the 
conscious self, i ts perceptions, i ts memories, its reasonings, 

i ts determinat ions is a phys io logy and not a p sycho logy ; i t 

may e x h i b i t the laws o f the b r a i n and nerves, b u t not o f 

the j u d g i n g and fee l ing soul . A science o f the m i n d can 

no more be constructed b y the senses t h a n a science o f mat 

ter b y the inner consciousness. D r . T y n d a l l says, " L e t 

the consciousness o f love be associated w i t h a r i gh t - ang led 

sp i ra l m o t i o n o f the molecules o f the b r a i n , and the con

sciousness o f hate w i t h a l e f t -handed sp i ra l m o t i o n , we 

should then k n o w when we love tha t the m o t i o n is i n one 
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direction, and when we hate that the mot ion is i n the other, 
but the wJty w o u l d s t i l l remain unanswered not on ly so, 
bu t w i t h o u t self-consciousness we could never k n o w tha t 
there was love, or that there was hate, or tha t they had any 
connection w i t h the motions o f the b ra in . 

II. 

But while all this is true, on the one hand, and as 
impor tan t as i t is t rue, i t is not to be forgot ten on the other, 
that m i n d and body, as the most determined spir i tual is ts 
admit , are closely connected, are, i n fact, m u t u a l l y depend
ent. M a n y o f our psychical states, pa r t i cu la r ly our sensa
tions and sense perceptions, are produced b y bod i ly action, 
cerebral and nervous. W i t h o u t the b o d i l y senses we could 
have no knowledge o f any th ing external to the m i n d , and 
so fa r as we can see even our mental experiences w o u l d be 
very l im i t ed . A g a i n , our intellectual and emotional states 
have a l l an effect less or more marked on the body t h r o u g h 
the b ra in and nerves. E v e r y thought and every emotion 
has an influence on the cells o f the gray matter at the pe
r iphery o f the bra in , and this may be diffused t h r o u g h the 
whole f rame to promote or i n ju re the health. N o t o n l y so, 
but as substances are k n o w n by thei r acts, we may k n o w 
more o f m i n d than we can do by mere self-inspection, b y 
its action on the cerebro-spinal mass. 

The peculiar excellence o f this new branch o f i n q u i r y is 
that i t uses the same means as those b y w h i c h physical 
science has reached such certainty, pa r t i cu la r ly experiments 
conducted by instruments devised f o r the purpose, and can 
test the results reached by measurements capable o f being 
expressed numerical ly . These have therefore a definiteness 
which can not be secured by the more immediate b u t looser 
observations o f consciousness. I c la im, indeed, tha t Ave 
have so fa r a compensation fo r this , i n that we have a more 
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direct and a much fuller knowledge of mind by the inner 
sense ; b u t t h i s can no t be p u t i n so scientific a f o r m . T h e 

resu l t we reach is t ha t we are to a t ta in a knowledge o f m i n d 

b y the j u d i c i o u s combina t ion o f the t w o processes, the one 
a i d i n g the other. B u t the impression shou ld not be l e f t 

t h a t we can g a i n a t rue knowledge o f m i n d , o f its l o f t y 
ideas, say o f order and design, o f perfect ion and i n f i n i t y , or 

o f i ts sentiments o f reverence, benevolence, hope and love 
b y mere expe r imen t ing on i ts ma te r i a l adjuncts w h i c h act 
and are acted u p o n b y i t . 

I do not regard th i s phys io logica l psychology as const i 
t u t i n g a new psychology, as is c la imed b y M . R i b o t . I t is 

a new a n d p r o m i s i n g branch o f the o l d science. I t has not 

al together been over looked i n ages past. T h e founder o f 

Psychology, A r i s t o t l e , treated o f the senses, and sought to 

determine the func t ions o f each. Descartes made observa
t ions on the b r a i n , and Berke ley showed tha t we can not 

discern distance d i r e c t l y b y the eye. T h e Scott ish school 

has g i v e n a t tent ion to the same i n l e t s ; and i ts p r i n c i p a l 
masters, R e i d , B r o w n , and H a m i l t o n were acquainted w i t h 

the most advanced phys io logy o f t he i r day . B u t i t is 

a d m i t t e d on a l l hands tha t science n o w requires and has 

v i g o r o u s l y commenced a more searching examina t ion t han 
our older inqu i re r s cou ld ins t i tu te as to the m u t u a l relations 

o f m i n d and b r a i n . Y o u n g inqu i re r s are r u s h i n g i n to the 

field as adventurers do to a n e w l y discovered mine . 
The re are cer ta in departments i n w h i c h phys io logica l 

psycho logy has made va luable discoveries and w i l l make 

more , and these o f increasing value. I n p a r t i c u l a r : 
1 . B y i t and b y i t alone we can investigate the b o d i l y 

senses, i n c l u d i n g the sense o f temperature, i n a l l o f w h i c h 

there are s t i l l mysteries whose so lu t ion w i l l t h r o w l i g h t on 

the mode o f the mind ' s act ion. I t w i l l , I believe, at no 
d i s tan t date be settled whether each o f the senses, as is 

p robable , has a special seat i n the b r a in . 
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2. The relation of language, as a mental exercise and 
as ar t iculat ion, to the bra in , specially to the t h i r d convo lu 
t ion o f the l e f t side o f the bra in as discovered by M . Broca, 
w i l l be accurately determined. 

3. There are laws o f the association o f ideas w h i c h are 
pure ly mental , and these have been approximate ly ascer
tained. Ar i s to t l e made them Con t igu i ty , Resemblance, and 
Contras t ; perhaps they may be more f u l l y classified as 
Cont igu i ty and Correlat ion, i nc lud ing Resemblance, Con
tract and others. B u t i n exp la in ing our experience we meet 
w i t h d i f f i cu l t i e s : f o r example, we find that the flow o f 
thought is stayed at one t ime, as when we are wearied at 
n ight , but is resumed at another t ime, as when we are. f resh 
i n the morn ing , and this no doubt is to be explained by 
cerebral laws not yet discovered. 

4. I t is o f importance fo r many scientific purposes to 
determine the rap id i ty o f thought and feel ing i n o rd ina ry 
and extraordinary circumstances, and also to find out h o w 
this r ap id i ty may be hastened or slackened. W e already 
k n o w approximately what t ime is occupied b y a sensor 
nerve i n the transmission o f an excitat ion to the bra in , and 
the t ime occupied by the motor nerve i n the v o l u n t a r y 
reaction ; and there have been attempts at the measurement 
o f pure thought and feeling, o f choice and discernment 
( W u n d t ) , and o f memory (Ebbinghaus) . 

5. A n interesting field is opened i n discovering at w h a t 
age certain acts begin to be performed and certain ideas 
begin to rise, as, f o r instance, at wha t age infants fix the i r 
eyes on objects or t h i n k o f space and t ime, r i g h t and w r o n g . 
A beginning has been made i n these investigations b y 
D a r w i n , Spencer, Stanley H a l l , and they w i l l be fo l lowed 
by others. 

T h e most systematic and valuable researches on the gen
eral subject have been made by German investigators. M u c h 
knowledge was imparted and much impetus to i n q u i r y by 
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the great work of John Miiller on Physiology. Special 
w o r k s began w i t h H e r b a r t o f Leips ic , w h o sought to app ly 

mathematics to psychical phenomena. L i t t l e posi t ive t r u t h 
was thereby discovered, as mathematics, w h i c h deals o n l y 

w i t h q u a n t i t y and pos i t ion , can t h r o w l i t t l e l i g h t on the 

operations o f the m i n d ; b u t inqui rers were t aught to seek 

scientif ic definiteuess o f results. W e b e r made curious 
discoveries as to the sensitiveness o f d i f fe ren t parts o f 
the b o d y such as the tongue and back. Fechner, i n h is 
P s y c h o p h y s i k , has made some i m p o r t a n t observations as to 
the r e l a t ion between the external exci ta t ion and the psychical 

perceptions, and these have been tabulated. I t has been 
d i f f i c u l t to reach a l a w applicable to a l l the senses. I t may 
be r emarked tha t th i s subject w i l l no t be cleared up t h o r 
o u g h l y t i l l the inqu i re r s take the v i e w o f causation g i v e n 

b y J o h n S. M i l l , t ha t a cause always consists o f t w o or 
more agents. T h e external exci tant does not constitute the 
ent i re cause o f the perception, b u t the t w o ac t ing and re

ac t ing const i tute the cause o f the effect tha t fo l lows . 
L o t z e was a m a n o f genius, and has had great influence 

b o t h i n G e r m a n y and i n th i s count ry . H e has called i n 

L o c a l Signs to account f o r sense perceptions i n space. I 
believe t h a t there is t r u t h i n his theory, a l though he has 
m i x e d i t u p w i t h metaphys ics ; b u t the precise nature o f 
these L o c a l Signs, w h i c h appear to me to be physiological 
a n d not psychical , w i l l require to be de f in i t e ly determined. 

T h e observations and speculations o f Fechner and Lotze 

have raised a great m a n y discussions, and earnest inqui rers 

have reached d i f f e r en t results. H e r i n g o f Prague has 
a t tacked the psychophysics o f Fechner at near ly every po in t , 

d e n y i n g t ha t he has been able to establish any o f his laws. 
O n the other hand the la t ter has been defended i n some o f 

his posi t ions b y Delboeuf, w h o seeks, b y exper iment , to 

establish certain laws o f his o w n discovery. 
H e l m h o l t z , the great physicis t , has t h r o w n h i m s e l f i n to 
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this discussion and has inquired particularly into the origin 
o f our idea o f space. H e divides the theories in to those o f 
the nat ivis t and empiricist , he h imse l f ho ld ing the latter. 
U n d e r the fo rmer he includes the a priori theory o f K a n t , 
w h i c h supposes that the m i n d adds to the knowledge 
acquired th rough the senses; a v iew w h i c h can not be enter
tained by those o f us who oppose the doctrine that the 
m i n d imposes forms on things. O n the other hand I can 
not see tha t the idea o f space can be obtained f r o m a 
gathered induct ion or f r o m a series o f experiences no one 
o f w h i c h contains the idea. W e may mainta in that the 
m i n d b y its native power discovers at once objects i n space 
and occupying space; and by an easy process o f abstrac
t i on we separate the space f r o m the objects i t contains. 

W u n d t is the most eminent l i v i n g representative o f the 
school o f physiological psychology. W h e n he br ings i n 
metaphysics, however, exception may be taken to some o f 
his conclusions. Thus he w i l l find few to f o l l o w h i m when 
he says that our sense perceptions are the conclusions o f a 
process o f reasoning instead o f being immediate, as i f we 
could by any legit imate process o f reasoning get the percep
t i on o f an extended t h i n g f r o m that w h i c h has no extension. 
I am pleased to find that he is abandoning th is theory (see 
p . 220 o f this treatise) i n f avo r o f a theory o f apperception, 
a w o r d used b y Le ibn i t z , and p o i n t i n g to a t r u t h . B u t i n 
t rea t ing o f his own subject, the relation o f the cerebro-spinal 
mass to m i n d , he has shown much ab i l i t y , d i sc r imina t ion , 
and w i s d o m ; as he has also done i n measuring the t ime occu
pied b y nervous action and reaction. 

W e have now a clear and comprehensive account o f the 
German observations, experiments, and discussions i n th is 
w o r k o f M . R ibo t , w i t h w h i c h every student o f psychology 
should be acquainted. I am not sure tha t he has set a 
suff ic ient ly h i g h value on the observations o f consciousness; 
bu t jus t here another o f his excellencies is seen : he has 
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c a r e f u l l y separated psychology, w h i c h is a science o f obser

v a t i o n , ex te rna l a n d i n t e r n a l , t h r o u g h o u t f r o m a l l meta
phys ica l speculation. 

T h e w o r k has been w e l l t ranslated b y one w h o was a 

d i s t ingu i shed student and F e l l o w i n M e n t a l Science o f 

P r i n c e t o n College, a n d w h o has since studied under the 

great masters i n G e r m a n y . 
J A M E S M C C O S H . 
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G E R M A N . P S Y C H O L O G Y O F T O - D A Y . 

I N T R O D U C T I O N . 

THIRTY years ago, at most, if any one had dared main
t a i n , i n th i s coun t ry , t ha t psychology was s t i l l i n a state o f 

ch i l dhood , a n d had l i t t l e prospect o f g r o w t h , he w o u l d 

have been accused o f paradox. One w o u l d have advised 

the c r i t i c to read again the w o r k s t ha t have been devoted, 

since L o c k e , t o the d i f f e r en t manifestat ions o f the h u m a n 
s p i r i t , and the r e p l y w o u l d have been j u d g e d suff icient . 

T o - d a y i t w o u l d be no longer suff ic ient f o r any one. T h e 
p o i n t o f v i e w has changed, and m a n y are disposed to t h i n k 

d i f f e r e n t l y . I n recognizing—as is j u s t — t h a t the o l d psy
cho logy has rendered service, has established some points 

de f in i t e ly , shown i n analysis a penetrat ion and delicacy 

d i f f i c u l t to surpass, one refuses to see i n a l l th i s more tha t 

a t tempts . T h e s p i r i t o f the na tu r a l sciences has invaded 
psycho logy and made i t more d i f f i c u l t . One asks whether 1 

a col lect ion o f ingenious remarks , o f f ine analyses, o f / 

observations c lo thed i n terms o f elegant exposi t ion, o f 

metaphys ica l h y p o t h ̂ Q s set w i t h precious t ru ths , t ha t must , 

b y r i g h t , be fo rc ib le , const i tute a body o f doctr ine, a t rue 

sc ience;—whether i t is no t t ime to resort to a method more 

r igorous . T h u s has arisen the separation, every day more 

apparent , between the o ld and the new psychology. 
A l t h o u g h i t has cut a good f igure enough, the o l d psychol 

ogy is doomed. I n the new sur roundings t ha t have recently 
1 
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g r o w n up the conditions o f its existence have disappeared. 
I t s methods do not suffice fo r the increasing di f f icul t ies o f 
the task, f o r the g r o w i n g exigencies o f the scientific sp i r i t . 
I t is compelled to l i ve upon its past. I n va in i ts wisest 
representatives attempt a compromise, and repeat i n a l oud 
voice that i t is necessary to study facts, to accord a large 
share to experience. 1 T h e i r concessions amount to no th ing . 
Howeve r sincere the i r in ten t ions ; i n fact, they do not 
execute them. A s soon as they pu t hand to the w o r k the 
taste fo r pure speculation seizes upon them. Besides, no 
r e fo rm is possible o f that wh ich is radical ly false, and the 
o ld psychology rests upon an i l legi t imate conception, and 
should perish w i t h the contradictions tha t are i n i t . T h e 
efforts that are made to accommodate i t to the exigencies o f 
the modern spir i t , to w o r k a change i n its real nature, 
b r i n g only delusion. I t s essential characteristics r emain 
always the same; one can show i t i n few words. I n the 
first place, i t is possessed o f the metaphysical s p i r i t ; i t is 
the ''science o f the s o u l ; " in te rna l observation, analysis, 
and reasoning are its favor i te processes o f investigation : i t 
distrusts biological science, associates w i t h i t on ly i n reluct
ance and by necessity, and is ashamed to acknowledge i ts 
debt. Feeble and o ld , i t makes no progress, and asks o n l y 
to be let alone, that i t may spend its age i n peace. 

Such a conception is no longer v i t a l . I t s metaphysical 
tendencies exclude the positive sp i r i t , f o r b i d the employ o f 
a scientific method, deprive psychology o f the f r u i t s o f free 
research. I t does not dare to assert i t se l f as a s tudy o f 
psychic phenomena alone, dist inct and independent. Y e t 

1 Others more determined in Germany, some few Hegelians, and with 
us the disciples of the school that takes the name "spiritual realism," 
make psychology a branch of metaphysics and despise natural psychol
ogists. We have no intention of combating these mystics; no discus
sion is possible with them, because there is nothing common; neither 
principles, methods, language, nor end. 
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t h i s is a real necessity. I n p r o p o r t i o n as the o l d habits o f 

m i n d are effaced, w i l l we see, more and more c lear ly , t ha t 

psychology and metaphysics, f o r m e r l y confounded under 

the same t i t l e , presuppose in te l lec tua l apti tudes tha t are 

opposite and exclusive. W e w i l l perceive tha t ta lent i n 

metaphysics bears an inverse ra t io to ta lent i n p s y c h o l o g y ; 
t h a t hencefor th , apar t f r o m some rare geniuses w h o com

bine the t w o perhaps, the psychologist should renounce 
metaphysics and the metaphysic ian psychology. 

F o r the o l d school, since taste f o r i n t e rna l observation 
and s u b t i l t y o f s p i r i t were exclusive signs o f a ca l l to psy
chology , the p rog ramme summed i t s e l f u p i n t w o w o r d s — 
observat ion and reasoning. I n t e r n a l observation is, w i t h 

ou t doubt , the f i r s t s t ep ; there is a lways a necessary p r o 
cess o f ve r i f i ca t i on and i n t e r p r e t a t i o n ; b u t i t can not be a 

m e t h o d . T o m a i n t a i n th i s is to forge t or to d i sown en t i r e ly 

the condi t ions o f a scientif ic method. I f psychology can 
be constructed i n t h i s way , good eyes and f i x e d a t ten t ion 

w i l l suffice f o r the construct ion o f phys io logy . 
S u b t i l t y o f s p i r i t is also too f r ag i l e an in s t rumen t to pene

t ra te the compact a n d serrated l i ne o f the facts o f conscious
ness. F o r the last t w o h u n d r e d years i t has been test ing. 

W e owe to i t good descriptions, excellent analyses; b u t i ts 

w o r k is done. I t s p rov ince n o w is s i m p l y details, shades 

o f meaning , refinements, subt i l t ies . A n d as f a r as i t dare 
touch upon the p r o f o u n d , i t w i l l be o n l y to heap up more 

delicate a n d h idden dis t inc t ions . I t does not reach the 
genera l—can never explain it. U n d e r these condi t ions the 

psychologis t becomes a romancer, a poet o f an especial k i n d ; 

he seeks the abstract ra ther t han the concrete; he dissects 

instead o f p roduc ing , and psychology becomes a k i n d o f 
l i t e r a r y c r i t i c i sm , v e r y penet ra t ing and acute, b u t n o t h i n g 

more . T h e s tudy o f psychic phenomena i n the i r t o t a l i t y 

f r o m the lowest f o r m i n animals to the highest i n man is 

f o r b i d d e n h i m . Such a psychology is incapable o f r e f e r r i n g 
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these manifestations to the laws o f l i f e ; i t has neither f u l l 
ness nor strength. 

W h a t strikes one, i n fact, i n the o ld psychology, is its 
extreme s impl ic i ty ; i t is simple i n its object, s imple i n i ts 
means. I t presents a character tha t is nar row, and, to 
speak i t i n a w o r d , ch i ld ish . I t lacks a i r and hor izon. 
Questions are proposed i n a shallow and insuff icient f o r m , 
treated by a verbal method w h i c h approaches the scholastic. 
A l l resolves i t se l f in to deductions, arguments, objections 
and replies. I n this refinement o f subtleties, always i n 
creasing, we reach at last symbols o n l y : a l l rea l i ty has 
disappeared. I n the sol i tary sp i r i t tha t racks and torments 
i t se l f to d raw every th ing f r o m w i t h i n , tha t meditates w i t h 
closed eyes, t a k i n g f r o m w i t h o u t on ly wha t is necessary to 
save i t se l f f r o m death b y inan i t ion , a rarefied atmosphere 
is produced, that no th ing l i v i n g can breathe. T h e soul is 
haunted w i t h w i l d visions. 

T o any one who takes up these questions i n the i r suc
cession, i t ii easy to show that this metaphysical preoccu
pat ion, this abuse o f the subjective method and the reason
i n g powers, paralyze the best minds. T h e state o f con
sciousness isolated f r o m tha t w h i c h precedes, accompanies 
and fo l lows i t , i. e., i ts anatomical, physiological , and other 
conditions, is no th ing more than an abstraction ; and when 
we have d u l y classified i t , referred i t to a hypothet ical fac
u l t y which is i t se l f a t t r ibuted to a hypothet ical substance, 
what have we discovered, wha t have we learned ? I f , on 
the other hand, the state o f consciousness be studied as par t 
o f a na tura l g roup whose elements m u t u a l l y suppose one 
another, and are to be studied each apart and i n i ts re la t ion 
to the others, we rest i n real i ty . W e are not satisfied w i t h 
the f o r m u l a so dear to the o ld psychologists: " T h i s is f r o m 
phys io logy ." B u t we take our own wherever we find i t ; 
we receive ins t ruct ion f r o m a l l sides, and do not mistake f o r 
a science the nomenclature o f phantoms o f our o w n m a k i n g . 
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T o o m u c h reasoning : th i s is the impression tha t the o l d 

psychology makes upon the disciples o f the new. Reason

i n g — t h a t is confidence o f the sp i r i t i n i tself , and f a i t h i n 

the s i m p l i c i t y o f th ings . T h e new psychology submits 

t h a t the s p i r i t ough t to d is t rus t itself, and believe i n the 

c o m p l e x i t y o f th ings . E v e n i n the less complex order o f 

b io log ica l science, our induct ions and deductions are baff led 
a t each step. AVhat ought to be, is n o t ; w h a t is i n f e r r ed is 

no t v e r i f i e d ; where logic says yes, experience says no. 

D o the representatives o f the o l d psycho logy—and they 
are s t i l l many , t h o u g h d i f f e r i n g i n shades o f o p i n i o n — 

unders tand the pos i t ion they have taken w i t h reference 
to contemporary science ? T h e physic is t and the chem
is t t r u s t themselves o n l y i n t he i r laborator ies : the b i o l o 

g is t d a i l y adorns his w o r k s h o p w i t h new machines, arms 

h i m s e l f w i t h a l l his weapons, m u l t i p l i e s his ins t ruments 
a n d means o f exper iment , str ives to substi tute the passive 
a n d mechanical reg i s t ry o f phenomena f o r t he i r sub

j ec t ive es t imat ion , since the la t ter is a lways v a c i l l a t i n g 
a n d uncer ta in . T h e psychologist , on the cont rary , dea l ing 

w i t h facts o f the extremest complex i ty , is unable to begin 

again the w o r k o f his predecessors, or reconsider w h a t 

is a l ready w e l l established, is compel led " to interrogate 
h i m s e l f , " w i t h o u t i n f o r m a t i o n , experience, apparatus, o r 

means o f procedure. I f his w o r k is a science, i t mus t be 

confessed t ha t i t resembles n o t h i n g else t ha t bears t ha t 

name. 

I I . 

The new psychology differs from the old in its spirit: it 

is no t me taphys ica l ; i n i ts end : i t studies o n l y phenomena; 

i n i ts p rocedure : i t bo r rows as m u c h as possible f r o m the 

b io log ica l sciences. 
"We have t r i e d elsewhere to show the advantages o f a 

psychology w i t h o u t metaphysics, or, as has been said since, 
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" a psychology w i t h o u t a soul ." L e t us set aside th i s neg
ative aspect o f our subject to consider i t now under i t s 
positive aspect. 

One o f the greatest obstacles to the progress o f psychol
ogy, now, f o r a long t ime, a signal obstacle, is the v e r y 
nature o f the facts o f consciousness, so vague, so fleeting, so 
d i f f i c u l t to f i x . W h i l e objective phenomena are d i s t i n 
guished f r o m one another by the i r specific qualities, the i r 
relations i n t ime, and especially the i r f o r m , f igure, and a l l 
the i r quant i ta t ive determinations i n space ; psychical states, 
taken i n themselves, recognized i n consciousness alone, have 
differences on ly o f qua l i ty and relat ion i n t ime. Thus i t 
has been the task o f the new psychology f r o m the f i r s t to 
a t tempt to increase the i r determinateness, or, wha t amounts 
to the same t h i n g , the sum o f the i r relations. I t is here 
tha t the discoveries o f physiology have been a great help. 
I t being established that psychical movements are connected, 
i n a general way, w i t h the cerebro-spinal system, physiology 
has shown more recently, tha t every psychical state is 
i n v a r i a b l y associated w i t h a nervous state, o f w h i c h reflex 
action is the most simple type. T h i s pr inc ip le is uncon
t rover t ib le f o r the m a j o r i t y o f cases, i n the highest degree 
probable fo r the remainder. 

I t is impossible f o r us to show here i n detai l tha t every 
state o f consciousness is accompanied b y a correlative w e l l -
determined physical state. Some general indications o f i t 
w i l l suffice. A s fa r as the f ive senses and the visceral sense 
are concerned there is no doubt . I n regard to menta l 
images, i t is not induct ion alone that supports the posi t ion 
tha t ideal reproduct ion supposes physical conditions anal
ogous to those o f sensation; bu t pathological facts, h a l l u 
cinations i n part icular , show that the idea-process (ideation) 
is connected w i t h definite states o f the nerve centres. F u r 
ther, we f i n d desire, feeling, v o l i t i o n , accompanied, each 
af ter its k i n d , by a physical change; changing states o f the 
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o rgan ism, movement , cries, gestures, secretions, vascular 
modi f ica t ions . Y e t , i n the t o t a l i t y o f the psychic l i f e , there 

are cer ta in states o f consciousness o f w h i c h th i s general 

pos i t i on m a y be doubted. D o no t reflection, abstract 
reasoning, exal ted fee l ing , seem, as the o l d psychology 

main ta ins , to be manifestat ions o f pure m i n d ? T h i s propo
s i t i on can no t be main ta ined . T h e psychic l i f e is a 
c o n t i n u i t y b e g i n n i n g w i t h sensation and ending w i t h 

movement . A t one extreme we find sensation and images 

connected w i t h phys ica l states; at the other extreme, desire, 
fee l ing , and v o l i t i o n , also connected w i t h phys ica l states; 
can we suppose i n the centre the existence o f a terra incog
nita under other condi t ions and r u l e d b y other l aws? " I t 
w o u l d contradic t a l l we k n o w o f cerebral act ion to suppose 

t h a t the phys ica l cha in leads a b r u p t l y to a phys ica l chasm 
occupied b y an i m m a t e r i a l substance w h i c h communicates 

t h e results o f i ts w o r k to the other end o f the phys ica l 
cha in . I n fact , there is no i n t e r r u p t i o n i n nervous con

t i n u i t y " ( B a i n ) . B u t plausible as th i s conclusion seems, 

psychology can do more t h a n reason f r o m an analogy 
f o u n d e d o n the c o n t i n u i t y o f na tu r a l l a w . I n the first 

place, the most p r o f o u n d a n d abstract ref lect ion is not pos

sible w i t h o u t symbols tha t suppose a phys ica l de termina
t i o n , feeble t h o u g h i t m a y be. A g a i n , general phys io logy 

i n f o r m s us t ha t i f someth ing is produced, something decays; 
t h a t the pe r iod o f f u n c t i o n a l discharge is a per iod o f d i s 

organiza t ion , and t h a t t h i s b io log ica l l a w is applicable to 
the b r a i n as to any other organ, to the w o r k o f the b r a i n 

as to any other f u n c t i o n . L e t us notice, also, the p roduc t i on 

o f heat w h i c h accompanies psychical a c t i v i t y ( S c h i f f ) , m o d i 

fications i n the excretions produced b y in te l lec tua l w o r k 

(Byasson) ; and w i t h o u t accumula t ing details tha t w o u l d fill 
a v o l u m e , we can conclude—that every def in i te psychical state 

is connected w i t h one or more def ini te phys ica l events w h i c h 

w e recognize w e l l i n most cases, l i t t l e , or not at a l l , i n others. 
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T h i s pr inc ip le admit ted,—and i t is the basis o f physiolo
gical psychology,—the i n q u i r y presents i t se l f under an 
ent i re ly new aspect, and justif ies the employment o f a new 
method. F o r the vague and commonplace f o r m u l a o f the 
" relations o f soul and body," as the o ld school employs i t , 
f o r the a rb i t r a ry and barren hypothesis o f t w o substances 
act ing upon each other, let us substitute the study o f t w o 
phenomena ^vhich have, f o r each par t icular case, so con
stant a connection tha t they can be most exactly designated 
as one phenomenon o f a double face. 

Acco rd ing ly , the domain o f psychology is specific: i t 
has f o r its object nervous phenomena accompanied b y 
consciousness, finding i n man the type most easy o f recog
n i t i o n , bu t bound to pursue the invest igat ion th rough the 
whole an imal series, however d i f f i c u l t . A t the same t ime, 
the d is t inc t ion between psychology and physiology is es
tablished. Nervous process i n i ts simple aspect belongs 
to p h y s i o l o g y ; nervous process i n i ts double aspect 
belongs to psychology. There can be no hesitation i n 
cases where consciousness merges l i t t l e by l i t t l e in to autom
at ism (habitude), and i n cases where automatism merges 
in to consciousness. T h e soul and its faculties, the great 
en t i ty and the smal l entities, disappear, and we have to do 
on ly w i t h in terna l events, w h i c h as sensations and mental 
images translate physical events, or w h i c h , as ideas, move
ments, v o l i t i o n and desire, are translated in to physical 
events. A great result is thus obta ined; the state o f con
sciousness ceases to be an abstraction filling: a vacuum. I t 
is fixed. B y connection w i t h its physical concomitant, i t 
enters w i t h i t and th rough i t in to determined conditions 
w h i c h make science possible. Psychology is connected 
again w i t h the laws o f l i f e and w i t h its mechanism. 

T h i s does not, as is unreasonably said, g ive psychology 
over to physiology. B y a logical necessity the superior 
science rests upon the in fe r io r . Does not contemporary 
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p h y s i o l o g y descend at each ins tan t i n t o chemis t ry and 
physics to acknowledge i t s debt to t h e m ? W o u l d any 

one say on t h a t account tha t i t is thus absorbed to t he i r 

p r o f i t ? Between the science o f the phenomena o f con

sciousness and phys io logy there is the same re la t ion as 

between the la t te r and the physico-chemical sciences. I f 

one objects t ha t the passage f r o m l i f e to consciousness is 

inexpl icable , i t is o n l y necessary to r e m a r k tha t the passage 
f r o m the inorganic to the l i v i n g is none the less so. T h e 
d i f f i c u l t y is then the same i n the t w o cases, and i t is i l l o g i 

cal to m a i n t a i n tha t a me thod tha t is leg i t imate i n one case 

is i l l e g i t i m a t e i n the other. 

III. 

A n incontestable t r u t h , r e su l t ing f r o m the v e r y nature 

o f the o l d psychology, is t ha t i t must r emain a science o f 

pu re observat ion. T h e new psychology, on the con t ra ry , 

has recourse, i n a measure, to exper iment . W h e n psycho
log ica l problems are p u t i n the f o r m we have indica ted 

above ; w h e n the i n t e r n a l phenomenon, instead o f being 
looked u p o n as a mani fes ta t ion o f an u n k n o w n substance, 

is considered i n i ts n a t u r a l connection w i t h a physical 

phenomenon, i t becomes possible to approach i t b y means 

o f t h i s accompanying phys ica l phenomenon ; f o r t h i s 

l a t t e r is, i n most cases, under the hand o f the expe r i 

menter, and he is able to measure i ts in tens i ty and v a r i a 

t ions, t o place i t i n def in i te circumstances, to s u b m i t i t t o 

a l l t he processes t ha t const i tute r igorous inves t iga t ion . 
Psycho logy thus becomes, i n the proper sense o f the w o r d , 

exper imenta l . I n fact , these processes are psycho-physical , 
bu t , the ex te rna l and the i n t e r n a l be ing s t r i c t l y combined, 

the object and final results are psychological . W e w i l l no t 

a t t empt to g i v e these here. T h e object o f th i s book is to 
set t h e m f o r t h at l eng th . V a g u e and general phrases con

vey no i n f o r m a t i o n . Suff ice i t to k n o w tha t th i s me thod 
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has been employed, that i t has borne f r u i t , and that , how
ever d i f f i c u l t the task may be, the way has been opened. 

T o show clearly, i n few words, the difference i n the t w o 
methods, we w i l l refer to the theory o f experimental 
methods due to Stuart M i l l , w h i c h has now become classic. 

The o ld psychology employed i n its process o f inves t i 
gat ion only the method o f agreement and the method o f 
difference. B y this means i t attained its p r inc ipa l object, 
i. e., a natural classification o f the " manifestations o f the 
soul ," grouped under the names o f the different faculties. 

The new psychology also employs these two methods, 
bu t i t adds to them a t h i r d : that o f concomitant valuations. 
Physics is not able, i n s tudy ing heat, to d r i ve i t f r o m body 
and b r i n g i t back again. I t proceeds i n an indirect M ay. 
I t increases i t , diminishes i t , causes i t to vary , and studies 
these variations i n the i r visible and tangible effects. I t is 
equally impossible to suppress and re-establish a f o r m o f 
mental ac t iv i ty f o r the purpose o f s tudy ing its nature and 
effects; but i t is possible to va ry i t t h rough the med ium 
o f its physical condi t ion. W e capture the fo rmer th rough 
the latter. Thus we study not the phenomenon o f con
sciousness, bu t its variations. Or , more exactly, we s tudy 
psychical variat ions ind i rec t ly by the aid o f physical var ia 
tions, that can be studied d i rec t ly . I t matters not i f the 
process be complicated, p rov ided i t be rigorous. K n o w 
ledge o f na tura l facts is not easily obtained, and i t is an 
error o f the o ld psychology to have confounded natura l 
knowledge o f the facts o f consciousness, w h i c h is direct, 
w i t h scientific knowledge o f these facts, w h i c h is indirect . 
Hence the s imp l i c i t y o f method tha t we have pointed out 
i n i t ; hence its powerlessness to pass much beyond the 
level o f common sense. 

B u t we must not believe that experiment, w i t h the p r o 
cesses that constitute it,—measure, numerical determinat ion, 
etc.,—has been applied to a l l the questions o f psychology, or 
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even to the greater number . So f a r there have o n l y been 

at tempts , f r a g m e n t a r y inves t iga t ions ; b u t these at tempts 

m a r k the advance o f psychology u p o n a new phase, the 
passage o f the descriptive pe r iod i n to the explicative. I t is 

no longer satisfied w i t h be ing a na tu ra l h i s t o r y ; i t c laims 

to be a n a t u r a l science. T h i s i t is t ha t explains the fact 

t h a t the E n g l i s h and the G e r m a n psychology, despite the i r 

c o m m u n i t y o f end, has each i ts d i s t inc t characteristics; t ha t 
one is sys temat ic ; the other t e chn ica l ; one r i c h i n w o r k as 

a w h o l e ; the other r i c h i n w o r k i n de ta i l . T h e best way 
to show th i s difference c lear ly is to indicate the place tha t 
each occupies i n the evo lu t ion o f psychical s tudy. 

A n t e r i o r t o a l l science, the h u m a n sp i r i t , as W u n d t 1 has 

r emarked , cannot collect the facts o f experience w i t h o u t 

m i n g l i n g t h e m w i t h i ts o w n speculations. T h e f i r s t result 

o f th is n a t u r a l ref lect ion is a system o f general ideas, w h i c h 

are t rans la ted i n t o language. W h e n science begins i ts 

w o r k , i t f inds these ideas already present. F o r example, i n 

the d o m a i n o f ex terna l experience, heat and l i g h t are con

cepts de r ived i m m e d i a t e l y f r o m sensation. Pos i t ive physics 

reduces these t w o ideas to a more general concept: move
ment . B u t i t has reached th i s resul t o n l y b y accepting at 

f i r s t , and p r o v i s i o n a l l y , the indicat ions o f common sense. 

I t is the same i n the d o m a i n o f i n t e r n a l experience. Soul , 

s p i r i t , reason, in te l l ec t ion , are ideas w h i c h preceded a l l 

scient if ic s tudy a n d made i t possible. T h e mis take o f the 

o l d psychology has been tha t i t accepted these creations o f 

the n a t u r a l consciousness f o r def in i te t r u th s . T h e soul, f o r 

example , instead o f be ing considered s i m p l y as a logica l 

subject, t o w h i c h we a t t r i bu te a l l the facts o f i n t e rna l expe

rience as predicates, has become a real being, a substance, 

mani fes ted i n " facul t ies ." 
T h e s tudy o f the facts o f consciousness i n themselves, i n -

1 Grund-ug". der Physiologischen Psychologic, p. 8. 
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dependent o f the general ideas tha t encumber language, 
marks the first attempts at a new psychology, and dates 
back almost t w o centuries. I n the mids t o f much doubt 
and uncertainty, Locke , and those w h o have fo l lowed his 
t r ad i t i on , go to an extreme, and reject a l l ideas already 
fo rmed as popular prejudices. B u t as the i r psychology was 
s t i l l jo ined to metaphysics, no real progress was possible. 
T h e break has come on ly i n our day. 

Y e t the first representatives o f the new psychology gave 
too large a par t to verbal analysis and reasoning. They 
d i d not enter suff ic ient ly in to the facts themselves. I n 
E u g l a n d , James M i l l is the best example. E v e n Stuart 
M i l l , so eminent as a logician, so p r o f o u n d l y versed i n 
modern methods, t hough recognizing the u t i l i t y o f phy
siological study, concedes to i t too l i t t l e . 

I t is i n contemporaries, w h o m i t w o u l d be superfluous to 
name, tha t na tura l psychology attains complete self-con
sciousness. B a i n may be regarded as the i r chief represent
at ive, i n that his method, ent i re ly descriptive, free f r o m a l l 
hypothesis, evolut ionist ic or otherwise, rests i n the order 
o f posi t ive facts and gives no room whatever to cr i t ic ism. 
Questions are pu t i n a natural concrete f o r m . The internal 
event is never separated f r o m its conditions and its physical 
effects. Phys io logy serves as guide. Pathological indica
tions are used to p ro f i t . Each group o f phenomena is 
studied minu te ly and the laws induced—the law o f associa
t i o n and secondary laws—are g iven as the expression o f 
constant and general relations. 

Such arc the essential t rai ts o f contemporary E n g l i s h 
psychology. 1 I t is, i n the largest and best sense, a descrip
t ive study. I n Germany, on the contrary, those who are 
w o r k i n g to construct an empir ica l psychology accord l i t t l e 

1 We include under this title all doctrines that present the same 
characteristics, to whatever country they belong. 
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place to descr ip t ion . T o characterize t he i r w o r k we mus t 
e m p l o y a t e r m w h i c h has been m u c h abused i n ou r day, 
b u t w h i c h is proper here, t h a t is, physiological psychology. 
A l m o s t a l l o f t h e m are physiologis ts , w h o , w i t h t he i r habits 

o f m i n d and the methods pecul iar t o t he i r science, have 

touched u p o n some points o f psychology. 

W e have seen above t ha t the psychical l i f e consists o f a 

series o f conscious states connected w i t h phys ica l states, and 
t h a t these begin w i t h sensation and end w i t h act ion. W e 

have also seen t h a t i n th i s u n i n t e r r u p t e d series o f psycho

phys i ca l states those t h a t are si tuated i n the centre o f the 

cha in f o r m a g r o u p most d i f f i c u l t o f access b y means o f 
phys i ca l i nves t iga t ion . O r d i n a r i l y , German psychologists 

have neglected th i s last g roup , or have s tudied i t o n l y cur 
s o r i l y . B u t i n the l i m i t e d f i e l d to w h i c h they have restr icted 

themselves, they have g i v e n psychology a new impulse . T h e y 

have practised exper iment . T h e y have placed the psychical 

phenomenon i n def in i te condi t ions a n d s tudied i ts var ia t ions . 

A s the w h o l e expe r imen ta l me thod reposes d e f i n i t i v e l y 

i n the p r i n c i p l e o f causation, phys io log ica l psychology has 

t w o systems o f means at i ts d i sposa l : t o de termine effects 
f r o m t h e i r causes ( f o r example , sensation f r o m exc i ta t ion) ; 

t o de te rmine causes f r o m the i r effects ( i n t e rna l states f r o m 

the actions tha t e x h i b i t t h e m ) . The re is, moreover, need 

t h a t one at least o f the t w o te rms o f th i s indissoluble 

couple cal led the causal nexus be outside o f ourselves, ou t 
side o f consciousness ; t ha t there be a phys ica l happening as 
such accessible to exper iment . W i t h o u t th i s cond i t ion , the 

e x p e r i m e n t a l me thod cannot be employed. I n the order 

o f the phenomena t ha t we ca l l p u r e l y i n t e r n a l ( the repro
d u c t i o n o f ideas, t h e i r association, etc.), the cause and 

effect are i n ourselves. A l t h o u g h we cannot doub t tha t 

the l a w o f causal i ty reigns there as elsewhere; a l though , 
i n some cases, the cause can w i t h cer ta in ty be d e t e r m i n e d ; 

vet as b o t h causes and effects are i n us, and g ive no exter-
J 2 
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na l value, the i r physical concomitants being l i t t l e k n o w n 
or inaccessible, a l l experimental research i n what concerns 
them is necessarily impossible. 

Indeed, some representatives o f the German psychology 
have thought that , even where experiment fai ls , we are not 
d r i v e n to observation and descr ip t ion; tha t we may yet 
hope f o r more exact results. T o reach them, they have 
recourse to calculation. T h e y have treated some questions 
b y a mathematical method. Assuming the pr inciple that 
every in te rna l event has magnitude, and that i t has, i n 
consequence, a mathematical character, they have tr ied to 
proceed i n psychology as i n certain branches o f mathe
matical physics. T h e y proceed on principles postulated as 
probable hypotheses; they deduce consequences by the aid 
o f reasoning and calculation, and compare the results w i t h 
those g iven i n experience. F o r the success o f this method 
t w o conditions are necessary : that the pr incipal hypotheses 
be the product o f induct ion and present indisputable signs 
o f p r o b a b i l i t y ; and, f o l l o w i n g this, that the deductions that 
are d r a w n f r o m them be constantly compared w i t h reali ty 
and control led by i t . W e w i l l find i n the course o f this 
w o r k some attempts o f this k i n d . N e w and ingenious as 
they are, they certainly do not constitute the solid part o f 

German psychology. 
F r o m what precedes we may learn the essential traits o f 

the German psychology, and judge i t i n contrast w i t h the 
E n g l i s h . I t presents, as a general characteristic, a greater 
ef for t at precision; as special characteristics, the employ o f 
exper iment ; quant i ta t ive determination (experiment sup
posing number and measure); a more l i m i t e d field o f s tudy; 
a preference f o r monographs rather than extended works . 
M a n y o f these investigations, we shall see, pertain to very 
modest questions, and i t is probable that the partisans o f 
the old psychology w i l l find the w o r k too great f o r results 
so small . B u t those who g ive allegiance to the methods 
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o f the pos i t ive sciences w i l l no t comp la in o f th is . T h e y 

k n o w h o w m u c h e f fo r t the smallest questions require ; h o w 

the so lu t ion o f s m a l l questions leads on to the so lu t ion o f 

great ones, a n d h o w bar ren o f results i t is to discuss great 

p rob lems before the s m a l l ones have been solved. 

IV 

I f we have succeeded i n showing the place G e r m a n 

w o r k occupies i n the general evo lu t i on o f modern psycho l 
ogy , i t is a lmost superfluous to add tha t instead o f ex

c l u d i n g the results o f the p u r e l y descr ipt ive method, i t 

supposes t h e m . T h e t w o schools, descript ive and expe r i 
men ta l , have the same o b j e c t : the la t ter m a r k s a g r o w i n g 

tendency t o w a r d exacti tude. B u t i t is so f a r f r o m be ing a 

complete psychology, t ha t i t offers us at present o n l y at

tempts . T h e f u t u r e alone w i l l be able to fix i ts t rue value, 

a n d to say whether the scientif ic r i g o r to w h i c h i t aspires 

can be al together a t ta ined. T h a n k s to the emp loy o f ex

pe r imen t and measure, i t presents an o r i g i n a l aspect: i t is 

o u r business to p u t i t i n re l ief . M e a n w h i l e i t w o u l d be 

w r o n g to exaggerate the opposit ions and differences i n the 

results . I t is o n l y a b ranch o f empi r i ca l , na tu ra l psy

chology , w h i c h , i n i ts t r u e state, demands, i n large par t , 

descr ip t ive s tudy . 

I t s great m e r i t is t ha t i t has de termined better t han 

vague def in i t ions can w h a t is p r o p e r l y a phys io log ica l 

psychology. I n consequence o f a misconception tha t arises 

i n m a n y minds , th i s t e r m is o f t en understood as applicable 

s t r i c t l y to the new psychology. T h i s is not rea l ly t rue . 
W h e n psychology, r ea l i z ing a progress tha t i t does no t 

d ream o f now, succeeds i n d e t e r m i n i n g the condi t ions o f 

a l l men t a l act ion, o f whatever sort, as w e l l o f pure t h o u g h t 
as o f percept ion and movement , then psychology w i l l be 

entirely phys io log ica l , and i t w i l l be w e l l indeed. F o r the 
present there is an ent i re g r o u p o f facts o f consciousness 
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whose study finds i n the sciences o f l i f e on ly an indirect 
and unstable support. The processes o f the o ld psychology 
— i n t e r n a l observation, analys is—find here their place; bu t 
the new school employs them only i n support o f physio
logical psychology, and to investigate t w o things : facts 
and the i r relations. 

T h e f ie ld and place o f physiological psychology is defined 
w i t h sufficient clearness, as fo l lows : 

I t s field, w h i c h ought to enlarge insensibly w i t h pro
gress i n the physiology o f the nervous system, embraces: 
reflex action and the instincts ; detailed study o f sensation 
w i t h questions relat ive to t ime and space i n the l imi t s o f 
experiment, movement, modes o f expression and language; 
the conditions o f the w i l l and a t t en t ion ; the forms o f the 
more complex feelings. 

I t s place is at the beginning o f psychology. I t studies 
wha t the o ld school called the in fe r io r faculties o f the 
s o u l ; bu t i n i t alone the study o f the highest manifestations 
finds a po in t o f departure. I t constitutes the most easily 
accessible and the simplest par t o f mental science. 

T h i s s impl i c i ty is, moreover, altogether relative. T o be 
convinced o f i t one has on ly to read the books devoted to 
the whole or to some parts o f the physiological psychology. 
I n the presence o f this constantly increasing mass o f obser
vations, experiments, measures, numerical determinations, 
o f facts based upon the physical sciences, upon physiology, 
pathology, ethnology, o f hypotheses and discussions va ry ing 
w i t h o u t end in the service o f new discoveries, and which 
denote a curiosi ty always on the alert on a l l points, always 
alarmed at forgetting: or neglecting: something:—one finds 
h imse l f i n a new w o r l d , and he is not astonished that the dis
ciples o f the o ld school refuse to countenance a psychology 
tha t resembles theirs so l i t t l e . A d d the weariness o f tech
nical details, a d r y mode o f exposition, f r o m w h i c h a l l 
l i t e ra ry adornment and oratorical effect are excluded, and 
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one w i l l unders tand h o w i t is t ha t some good sp i r i t s find 
themselves l a m e n t i n g the psychology o f the past, so s imple , , 

so convenient , so tractable, and expressed i n such b e a u t i f u l ; 

language. 

A n d yet , i f i t is p e r m i t t e d to j u d g e the f u t u r e , th i s com

p l e x i t y is s imple i n comparison w i t h tha t w h i c h w i l l appear 

one day, w h e n the d o m a i n o f p u r e l y in te rna l psychology 

w i l l be entered upon . L e t us suppose the phys io log ica l 
psychology , o f w h i c h we have as yet o n l y r o u g h sketches, 

a l ready c o m p l e t e ; t hen o n l y w i l l i t be possible to a t t empt 

t h i s new conquest, and to penetrate i n to the i n t e rna l mech

an i sm o f s p i r i t b y the a id o f processes t ha t to-day we do 
n o t suspect. W h a t w i l l t h i s f u t u r e science reveal ? T h i s 

no one can say, not even su rmi se ; b u t f r o m the d i f f i c u l t y 

o f the w o r k one can measure the e n o r m i t y o f the e f fo r t a n d 

see beforehand t ha t th i s psychology w i l l resemble the o l d 

as l i t t l e as the physics o f ou r day resembles tha t o f A r i s 

to t l e . 
T o confine ourselves to the present, the grandeur o f the 

task is o f a nature to ca l l f o r t h the boldest conjecture. I f 
w e cast a glance over the sciences o f l i f e , and consider the 

n u m b e r o f laborers, a n d the questions at w h i c h they are 

l a b o r i n g , and the necessity f o r the u n t i r i n g prosecution o f 

detai ls w h i c h alone gives t rue science, we w i l l conclude 

t h a t psychology shou ld be i n the same cond i t i on . T h e 

o l d school, i n regard to the s m a l l number o f facts tha t i t 

demanded f r o m the pos i t ive sciences, had set u p the a x i o m 

" t h a t the knowledge o f results was suf f ic ien t . " I t was a 

r u l e o f easy app l i ca t ion b u t o f l i t t l e p r o f i t , f o r these results 

and the proposi t ions t ha t express t h e m are o n l y f o rmu la s 

w i t h o u t va lue f o r the m a n w h o does no t k n o w the facts b y 

w h i c h t hey are supported. 
T h i s pretended a x i o m rejected, we may see the t i m e "j 

approach ing w h e n psychology w i l l demand the ent ire power 
o f a m a n , w h e n he w i l l be psychologist alone, as he is 



18 GERMAN PSYCHOLOGY OF TO-DAY. 

physicist , chemist, physiologist alone. I n every science 
tha t flourishes and is cul t ivated w i t h enthusiasm, there is 
a necessary d iv i s ion o f labor. Each impor tan t question 
becomes a f ie ld by itself. W i l l not the p ro found study o f 
perceptions alone, f o r example, be sufficient fo r the most 
active m i n d ? E m p i r i c a l psychology, uni ted to the other 
na tura l sciences by a t ie o f close connection, widens its 
field; the constant w o r k o f analysis enlarges the mass o f 
details. W h e r e the last century had twenty facts to master, 
we have twen ty l a w s ; and next w i l l come laws o f laws, that 
is, the generalization o f more and more numerous facts. The 
h u m a n bra in has its l imi t s , and is by necessity compelled to 
concentrate i t se l f upon a single study. 1 

I n fact, the number o f those who are prepared fo r this 
w o r k is very smal l . T h e m a j o r i t y o f physiologists know 
too l i t t l e psychology, and the ma jo r i t y o f psychologists too 
l i t t l e physiology. W e l ive i n a period o f transit ion, and 
its d i f f icul t ies are sufficient to tax the greatest courage. 
There is no one who has the progress o f the new psychology 
at heart w h o does not feel, at a l l times, the lack o f better 
preparat ion. I t w i l l be necessary, to undertake this inves
t iga t ion w i t h p rof i t , to be versed i n mathematics, physics, 
physiology, pathology, to have material to deal w i t h , ins t ru
ments to use, and especially the aptitudes o f experimental 
science. A l l this is wan t ing . I n France especially, thanks 
to the prevalent ideas that our early education has given us, 
and the bad habits o f m i n d that i t has led us to f o r m , the 
second h a l f o f our l i f e is spent i n unlearning what we 

learned i n the first. 

1 Tt would be interesting to ask what philosophy, as a general con
ception of the world, wil l be, when the special sciences, in c< nsequence 
of their growing complexity, become in their detail too large for the 
mind, and when philosophers wil l confine themselves to the most gen
eral and necessarily superficial results. I t is a question which we submit 
to the thought of the reader. 
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Psycho logy , i n fact , has h a d the m i s f o r t u n e , h i t he r to , o f 
be ing l e f t i n the hands o f metaphysicians. A t r a d i t i o n 

has thus been f o r m e d t ha t is d i f f i c u l t to break. I n conse

quence o f m a t u r e d prejudice , men find i t h a r d to a d m i t 

t h a t the psychologis t shou ld be a naturalist o f a d i s t inc t 

k i n d . T h e y persist i n t h i n k i n g o f h i m as a " ph i loso

pher " ; a t i t l e as inexact i n th i s case as i f i t were appl ied 

to the b io log is t or the chemist . 
A s l o n g as t h i s ant iquated op in ion persists, the w o r d 

psychology w i l l have a v e r y d i f fe ren t meaning. T h i s is 
the reproach t ha t the o l d school casts perpe tua l ly at the 

new, tha t they k n o w o n l y the mechanism o f men ta l l i f e ; 

a n d th i s is t rue . B u t o n l y metaphysicians can ask more . 

I f t o k n o w is to reveal an u n k n o w a b l e essence, then the 

new psychology has t a u g h t us n o t h i n g . B u t i f to k n o w • 
is to s tudy facts, to discover the condi t ions o f t he i r exis t - I 
ence, a n d t h e i r relat ions, t hen i t has done w h a t i t shou ld i 

d o ; a n d i t is ne i ther w i l l i n g nor able to do a n y t h i n g else. \ 

V 

I t remains f o r us to indicate the object o f th i s book . I t 

is no t t o g i v e a h i s t o r y o f contemporary G e r m a n psy

cho logy . I n G e r m a n y , as everywhere, there is a s p i r i t u a l 

is t ic psychology, w h i c h , under the d i f f e ren t names o f 

a n t h r o p o l o g y and the science o f man , exh ib i t s the classical 

t r a i t s o f ou r cu r r en t t rea tment o f these questions. 1 I n 
these w o r k s there are t w o cons t ruc t ive p o r t i o n s : the h i s 

t o r y and classification o f pos i t ive t ru th s , and the i r i n t e r 

p re ta t ion . T h e la t te r is no t new a n d varies o n l y i n i n s i g 

n i f i can t details. W e w i l l no t t reat o f th i s psychology. 

1 The principal representatives of this psychology are at present: 
Ulr ic i , Gott und der Mensch, 2 vols.; Hermann Fichte, Anthropologic ; 
Harms, Philosophic in ihrer Geschichte, tome 1, Psychologic; Max Perty, 
very numerous works, in particular, an Anthropologic, 2 vols.; many 
articles in the Zeitschrift fur Philosophic und phibsoph. Kritik 
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W e have excluded pure ly metaphysical theories, ideal
istic and realistic. A s large a par t as they have taken i n 
psychology, they have no th ing to teach us. Here, as i n 
a l l other departments o f human knowledge, they deal on ly 
w i t h principles and general characteristics; as fo r us, i t is 
part iculars that we seek. 

W e have excluded also the interesting "theories o f 
knowledge," so numerous i n Germany, due generally to 
vigorous and subtle spiri ts that bear the mark o f K a n t . 
T h e y constitute a separate domain • that o f general c r i t i 
cism. T h e i r exposition w o u l d be a great task, and wou ld 
require a vo lume alone. 

These exclusions made, there remains a very l imi t ed 
f i e ld : i t is the s tudy o f questions that are accessible at the 
same t ime to observation and consciousness, and to scien
t i f i c invest igat ion such as is practised i n the labora tory; 
i t is psychology considered as a natural science, stripped o f 
a l l metaphysics and based upon the sciences o f l i f e . B u t 
our posi t ion is not as humble as i t w o u l d seem, fo r these 
phenomena serve as base and po in t o f departure fo r a l l the 
rest. Physiological psychology, as i t seems to us, pene
trates t h r o u g h unforeseen openings in to the loft iest ques
tions o f human knowledge, and m o d . e s ± ^ e ^ e r i r ^ ^ 

teaches more than volumes o f speculation. 
T o estimate the sp i r i t o f contemporary German psy

chology we l l , i t is necessary f i r s t o f a l l to remember that the 
investigations tha t are to be presented are not the w o r k o f 
philosophers, or o f speculative th inkers . They are due to 
scientists. German psychology presents us thus a par t icu
lar and o r ig ina l character. W h i l e i n E n g l a n d an u n i n 
terrupted t rad i t ion f r o m Locke , t h rough Berkeley, H u m e , 
H a r t l e y , James M i l l , confronts our contemporaries, i n 
Germany there is no t r ad i t i on and no psychological school: 

a l l is new. 
K a n t ' s successors were metaphysicians, and, i n our day, 



INTRODUCTION". 21 

the c r i t i c a l school has succeeded t h e m . H e r b a r t alone, 

a m o u g his numerous disciples, can be called a psychologist . 
H e sets ou t f r o m a priori p r inc ip les , gives l i t t l e r o o m to 

facts, m u c h to reasoning and mathematics ; b u t he had i, 

some new and good conceptions, and especially an i n f l u - \ 
ence. T r a n s f o r m e d b y Beneke and developed b y others, ' 

h i s doc t r ine is becoming lost i n ra ther vague speculations i n 

an th ropo logy and e thno logy . B u t , at the same t ime , the 
t r u e e m p i r i c a l psychology is g r o w i n g , l i t t l e b y l i t t l e , i n 

obscur i ty , t a k i n g i ts chances on occasion i n w o r k s or 

memoi r s o f phys io logy . 
I f a f ounde r mus t be named, <h3hn M i i l l e r mer i t s the 

t i t l e . I n h is books he assigns large pa r t to psychological 
questions, and treats t h e m f u l l y . A disciple o f K a n t , he \ 

w i shed , i n his w a y , to g ive a phys io log ica l basis to the / 

t heo ry o f the subject ive f o r m s i n i n t u i t i o n . 

T o each species o f sensor nerve he a t t r i b u t e d a specific 

energy, i n v i r t u e o f w h i c h each organ reacts i n a manner 

pecul iar to i t , wha tever be the nature o f the exc i ta t ion 

w h i c h i t receives. H e t r a n s f o r m e d the K a n t i a n doct r ine 1 
o f space i n a phys io log ica l w a y , c l a i m i n g tha t the re t ina 

h a d a na t ive f ee l ing o f i ts extension. T h i s hypothesis , 

t a k e n up , m o d i f i e d , rejected, has g i v e n rise to a v e r y l i v e l y j 

debate t ha t is s t i l l i n progress, and touches upon the noblest j 

p rob lems o f psychology. 
A f t e r h i m , each order o f sensation became the object 

o f p r o f o u n d research. M e n s tudied t he i r qua l i t a t ive and 

in tens ive differences. B y pene t ra t ing deeper and deeper 

i n t o the knowledge o f anatomical and phys io log ica l mecha
n i s m , t hey were able to de termine w h a t , i n sensation, is 

s imple , i m m e d i a t e l y g i v e n , and w h a t is added b y the w o r k 
o f the m i n d ( i n d u c t i o n , deduct ion , the association o f 

images). W h e r e consciousness, o f i tself , sees o n l y an i r r e 
duc ib le fact , exper iment shows m a n y elements i n combina
t i o n . G o i n g s t i l l f u r t h e r , H e l m h o l t z shows, especially f o r 
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sound, that a sensation called absolutely simple, free even 
f r o m the psychological conditions o f wh ich we have j u s t 
spoken, may be decomposed in to elementary sensations tha t 
consciousness fails to disunite. H i s experiments have 
served as basis f o r the ingenious interpretations o f Taine 
and Herber t Spencer.1 

The same savant, preceded on this road by Dubois -Rey-
mond, and fo l lowed later by Donders, E x n e r , W u n d t , and 
many others, attempted to determine the dura t ion o f 
psychic acts. A t first, sensations were studied ; later, acts 
o f a more abstract nature. T h i s investigation continues, 
has t h r o w n l igh t on the mechanism and conditions o f con-
sciousness, and, as we may presume, w i l l b r i n g to l i g h t 
unexpected results. 

Outside o f biological science, Fechner has pursued a 
l ine o f investigations a iming at the measurement o f the 
intensity o f sensations i n the i r relation to the excitat ion 
that causes them. H e has employed mathematics and 
physics. H i s generalizations have g iven rise to a l i v e l y 
controversy, and brought out verifications and counter-
experiments. A considerable number o f works have a l 
ready appeared, which , i n accordance w i t h the t i t l e chosen 
by Fechner, are included under the name o f psycho
physics. 

Such are the most general characteristics o f the move
ment that has arisen i n Germany d u r i n g the last t h i r t y 
years. Besides M i i l l e r , i ts p r inc ipa l promoters have been 
E . H . Weber, V o l k m a u n , Dubois -Reymond, Fechner, 
Lotze, W u n d t . Several o f them have contr ibuted to the 
progress o f psychology w i t h o u t sett ing to themselves th is 
object. One w i l l not be astonished, then, tha t the i r w o r k , 
as Ave are going to present i t , has a f ragmentary character, 

1 Taine, Del'Intelligence, part 1, book iii.; Herbert Spencer, Princi
ples of Psychology, vol. i . , part 2, eh. i . 
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t h a t t hey pursue d i f f e r en t direct ions, and are engaged u p o n 

d i f f e r e n t subjects. T h e y are scattered w o r k m e n ; not at 

a l l r e sembl ing a school to the eye, t h a t is to say, to the eye 

o f those w h o obey a c o m m o n d isc ip l ine and pursue a c o m 

m o n t r a d i t i o n . B u t there are t ra i t s common to a l l o f t hem, 

a n d w h i c h d i s t i ngu i sh t h e m f r o m every other g r o u p o f 

psychologists : the exper imenta l sciences as p o i n t o f de

pa r tu re , a characterist ic me thod , and a pos i t ive s tyle o f 

t rea tment . 
I n most cases, i t w o u l d have been impossible to proceed 

here as w i t h the E n g l i s h psychology . W e ough t o f t en f o r 

a m o n o g r a p h on a psychology to have subst i tuted a mono

g r a p h on a s ingle quest ion, and to have ment ioned also 
w o r k s pub l i shed elsewhere t h a n i n G e r m a n y . T o our 

m i n d , t h i s necessity m a r k s progress. A c c o r d i n g as psy

chology , b r e a k i n g i ts o l d metaphysica l bonds, sha l l accus

t o m i t s e l f to the m e t h o d o f the sciences tha t touch i t most 

closely, w i l l i t c a r ry less and less the i m p r i n t o f one m a n 

o r one race, a n d become the c o m m o n w o r k o f a l l lands. 



C H A P T E R I . 

BEGINNINGS : HERBART. 1 

I. 

THE first efforts toward a scientific psychology, in Ger
many, are due to Herba r t . T h e y constitute a t rans i t ion 
f r o m the pure speculation o f F i ch t e and Hege l to the 
unmetaphysical psychology. T h i s explains the fact tha t 
they are cited b y such men as H e l m h o l t z and, W u n d t , 
tha t they have had an avowed influence upon them, and tha t 
i n other respects they have at present l i t t l e more than an 
historical interest. 

H e r b a r t has g iven us his psychology i n t w o w o r k s under 
the titles : Psychology as a Science, founded, for the first 
time, upon Experience, Metaphysics, and Mathematics, and 
Handbook of Psychology.2 The latter is much more con
cise than the former , and is more d i f f i c u l t to read : i t con
sists, f o r the most part , i n a resume o f defini t ions and 
formulas . 

The point that concerns us at first sight is that H e r b a r t 
expects to f o u n d psychology on metaphysics. H i s po in t 

1 Herbart was born at Oldenburg, May 4th, 1776; he studied under 
Fiehte at Jena, was professor at Gottingen and at Konigsberg. He 
died August 14th, 1811. 

2 Psychobgie als Wissenschaft, neu gegrundet auj Erfahrung, Metaphysik, 
und Mathematik, 1824-1825.—Lchrbueh zur Psychologie, 1815.—The 
edition that we use is "the complete works of Herbart," by Hartenstein. 

24 
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o f depar ture lies " i n b e i n g . " T h e ontological p r i n c i p l e 
u p o n w h i c h a l l rests is " the u n i t y o f the rea l . " 

B e i n g , f o r H e r b a r t , is absolute ly s imple , w i t h o u t p l u 
r a l i t y , w i t h o u t q u a n t i t y ; i t is o n l y a quale. H e says 

somewhere : " B e i n g is absolute p o s i t i o n ; i ts concept ex
cludes aril negat ion and a l l r e l a t i o n . " A n d to pass f r o m 

considerations o f be ing i n general to be ing i n pa r t i cu la r : 

" T h e s o u l , " says he, " is a s imple substance, no t o n l y 

w i t h o u t par ts , b u t w i t h no p l u r a l i t y whatever i n i ts 
q u a l i t y . " 1 I t s q u a l i t y is u n k n o w n to u s ; b u t i ts a c t i v i t y , 

as t ha t o f e v e r y t h i n g else t ha t is rea l , consists i n conserving 
i t s e l f (Sclbsterhaltung). 

I f e v e r y t h i n g t h a t exists is absolutely s imple by nature 

a n d b y d e f i n i t i o n , whence, then , comes p l u r a l i t y ? I t arises 

f r o m the de te rmined relat ions t ha t are established between 

one rea l a n d other reals. I n consequence o f these rec ip
roca l relat ions, the reals are engaged i n s t r i f e ; and i n con

sequence o f th i s s t r i f e , the Selbsterhaltung, w h i c h essentially 
consti tutes each o f t hem, becomes a representation ( Vorstel-
lung). T h i s is the hypothesis o f H e r b a r t . T h e represen

ta t ions (or , as con tempora ry psychology expresses i t , Jdie 

states o f consciousness) are then " o n l y the efforts o f the 

s o u l t o conserve i t s e l f " I n other words , our sensations, 

o i i r ideas, ou r recollections, a l l t ha t constitutes ou r psycho
log ica l l i f e , exis t f o r us o n l y as an effect o f our tendency 

to a self-conservat ion, w h i c h , t h r o u g h i ts re la t ion to other 

reals, is de te rmined a n d specific. 

T h i s metaphys ica l debut is v e r y dangerous, and n o t h i n g 
could be more j u s t t h a n the r e m a r k o f T r e n d e l e n b u r g : 2 

T h e concept o f the real , w i t h H e r b a r t , rests s i m p l y i n 

speculat ion, no t i n experience. 
A l t h o u g h th i s be t rue , we w i l l a d m i t the hypothesis a n d 

1 Lehrbuch zur Psychologic, part 3. 
* Historische Beitrdge zur Philosophic, vol. i i i . 

3 
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examine more exp l i c i t l y the genesis o f the states o f con
sciousness. W e have now the matter o f psychology, the 
phenomena that i t studies ; let us see how H e r b a r t disposes 
o f them. I t is certain that, i n spite o f the marked taste f o r 
abstraction that he betrays i n the misuse o f metaphysics 
and mathematics, he shows a t rue appreciation o f real fact, its 
evolut ion and its specific varieties. A n d one doubts this 
the less because the tendency w h i c h is w i t h h i m i n a state 
o f germ is developed i n his disciples; i t is f r o m the school 
o f H e r b a r t that later, as we shall see, ethnic psychology 
springs. 

" T h e matter o f psychology," says he, " is in ternal per
ception, intercourse w i t h other men o f a l l degrees o f cul ture, 
the observations o f the educator and_the po l i t i c i an , the 
recitals o f travelers, historians, poets and moralists, exper i 
ments on the insane, the sick, and on an ima l s . " 1 Besides, 
he remarks, " the man o f the psychologist is the social and 
cul tured man who represents the h is tory o f his race, 
a r r ived at its greatest h e i g h t ; " bu t as actual facts do not 
t e l l us what is p r i m i t i v e , i t is necessary fo r this to have 
recourse to the savage and the c h i l d . 2 

To-day such views may seem common, they were no t so 
i n Germany s ix ty years ago; then, under the undisputed 
reign o f metaphysics, they w o u l d have been or ig ina l almost 
to paradox. I am incl ined to t h i n k , however, that they 
were not entirely or ig ina l w i t h H e r b a r t , bu t were suggested 
by the reading o f Locke . 

T h e taste fo r true fact i n psychology has made H e r b a r t 
the most determined enemy to the hypothesis o f faculties i n . 
the soul. H e takes occasion to combat i t cont inual ly . 
Psychology has gone backward since L e i b n i t z and Locke , 
and this is due to the separation o f the faculties b y W o l f f 

1 Lehrbuch zur Psychologie, Introduction. 
5 Ibid., part 2, ch. I . 
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a n d K a n t . T h e t w o first ment ioned were wiser i n lettinor 

t h i s hypothesis alone, f o r " w h e n to the na tu ra l concep

t i o n o f what passes in us we add the hypothesis o f facult ies 

which we have, psychology takes oh the f o r m o f m y t h o l o g y . " 

E m p i r i c a l psychology, says he i n another place, reveals 

t o us three f a c u l t i e s : t hough t , fee l ing , des i re ; to these 

three facult ies , as genera, i t subordinates the others ( m e m 

o r y , imag ina t i on , reason, e t c . ) ; then , under each species, i t 

subordinates varieties (memory o f places, words , etc.; reason 
theoret ica l a n d pract ica l , etc.). B u t the real, the fact , is 

i n d i v i d u a l ; i t is no t a genus, o r a species. T h e general 
can be de r ived f r o m the i n d i v i d u a l o n l y b y abstraction, 

accord ing to r u l e ; and h o w a t tempt th i s abstraction w h e n 

the i n d i v i d u a l is i m p e r f e c t l y k n o w n , insecurely establ ished? 1 

T o th i s respect f o r r e a l i t y t ha t we find i n H e r b a r t , 

a l t h o u g h i t v e r y r a r e ly touches u p o n i n d i v i d u a l facts, we 

m u s t add a clear apprehension o f the scientific method. H e 

d i d n o t believe, as was t hen the fash ion i n Germany , t ha t 
i t was possible to construct psychology b y means o f pure 

deduc t ion a n d log ica l a rgumenta t ion . H e proposed to \ 
a p p l y to psychology " something t ha t resembled the inves- \ 
t i g a t i o n o f the n a t u r a l sciences" (welche der Naturforschung 

gleiche). Sometimes he even seems to say tha t psychology ' 
can be const i tu ted a science o n l y on cond i t ion tha t a v e r y 

[large p a r t be relegated to the u n k n o w n , and t ha t one con

fine h i m s e l f to phenomena. " L e t exper imenta l physics be 

i g n o r a n t o f the forces o f nature, ye t i tTvas t w o means o f 
jdiscovery, experiment and calculation. Psychology cannot 

expe r imen t o n m a n : i t has no ins t ruments f o r t h a t ; i t 

o u g h t a l l the more to emp loy ca lcu la t ion . " 
I t is no t certain, n o w i n our~day, tha t exper iment is 

imposs ib le i n psychology, as H e r b a r t main ta ined . T h e 

researches o f Fechner and his successors have shown the 

1 Psych, als. Wiss., Introduction. 



28 GERMAN PSYCHOLOGY OP TO-DAY. 

contrary ; an entire order o f psychological facts has become 
accessible to experiment. B u t this is certain, tha t he had an 
exact idea o f the conditions o f the science; he knew tha t i t 
could exist on ly w i t h calculation, tha t is to say, w i t h quan
t i t a t ive determination ; or, indeed, w i t h experiment, tha t is 
to say, w i t h objective ver i f icat ion, and tha t i n the absence 
o f these conditions, the use o f the w o r d science is an usur
pat ion and an abuse. 

X I . 

Psychology has some analogy w i t h physiology. " E v e n 
as the one constructs the body w i t h fibres,1 so the other con
structs the m i n d w i t h series o f representations." Repre
sentations or facts o f consciousness whose laws can he 
k n o w n — t h i s is the mat ter o f psychology. " B u t wha t we 
seek is not a mere register o f fac ts ; i t is speculative k n o w l 
edge, reduction to l a w . " F o r example, " psychology asserts 
tha t the states o f consciousness are associated i n t ime and 
space, and i t has never come to consider t ime and space as 
determinations merely tha t accompany th i s association; 
moreover, such a psychology is not vague, as the description 
commonly g iven w o u l d have us believe, bu t fo l lows laws o f 
s t r i c t ly mathematical cer ta in ty ." I f we do no t make use 
o f calculation, we must renounce a l l psychology as k n o w l 
edge. T h e in terna l sense, tha t pretended scientific i n s t r u 
ment o f the m a j o r i t y o f psychologists, has not f o r H e r b a r t 
" such easy prerogative and value i n external experience, 
whatever imagined super ior i ty men have been able to dream 
in to i t . " 

So f a r we k n o w o n l y one t h i n g : the states o f conscious
ness, according to the metaphysic o f H e r b a r t , are due to the 
effor t that each real makes to conserve itself, when i t enters 
in to relat ion w i t h other reals. B u t is there n o t h i n g here 
tha t resembles mathematical properties? Yes , f o r every-

1 We would say in our day: with anatomical elements. 
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t h i n g t h a t is perceived w i t h i n has propert ies t ha t are g e n 

era l ; t ha t is, i t exh ib i t s i t s e l f as g o i n g and coming , osc i l 

l a t i n g a n d fluctuating, i n short , as g r o w i n g stronger a n d 

weaker.1 Each t e r m enmloved to exDress a representation 

conveys a concept o f magnitude. W e mus t a d m i t then 

e i ther t h a t the facts o f consciousness have no order, or t h a t 

t h e y have a mathemat ica l character, a n d are capable o f 
ma themat ica l analysis. 

W h y has t h i s analysis been f o r so l o n g a t i m e una t -
t emp ted? H e r b a r t has g i v e n m a n y reasons. T h e p r i n 

c i p a l reason is the d i f f i c u l t y o f measurement. P s y ^ i o l o g -
ica l magni tudes are va r iab le quant i t ies w h i c h can o n l y be 

est imated i n an incomplete w a y . " B u t we can s u b m i t the 

va r ia t ions o f cer ta in quant i t ies , and these quant i t ies t h e m 
selves, as f a r as they are var iable , t o calculat ion, w i t h o u t 

d e t e r m i n i n g t h e m c o m p l e t e l y ; upon th i s a l l i n f i n i t e s i m a l 

analysis rests. A s l o n g as the calculus o f inf in i tes imals was 
n o t inven ted , mathematics was too imper fec t f o r th i s p u r 

pose." I t is n o w possible to use i t i n cons t i tu t ing psycho l 

ogy as a science. 
A l l o u r knowledge o f i n t e r n a l facts is necessarily and 

character is t ical ly i n c o m p l e t e ; our m i n d , b y a l a w peculiar 

t o i tself , mus t complete i t (Ergdnzung).2 B u t i n most cases 

the e m p i r i c a l data are so insuf f ic ien t t ha t th i s u n d e r t a k i n g 
can be conducted o n l y i n a speculative w a y ; and, f o r th i s , 

i t is necessary, first o f a l l , to demonstrate the existence o f 

cer ta in re la t ions : t h a t t w o quant i t ies are func t ions o f each 
other , t h a t they are connected as a na tu ra l number a n d i t s 

l o g a r i t h m , as a d i f f e r en t i a l and i ts in tegra l , etc. 

I n shor t , w i t h H e r b a r t , psychology consists en t i r e ly and 

alone i n e labora t ing the facts o f i n t e r n a l pe r cep t i on ; i n 

demons t r a t ing the connection o f the facts t ha t percept ion 

1 Psych, als Wiss., Einleitung. 
2 The word employed by English expositors of Herbart to translate 

Erganzung is elaboration.—Tr. 
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indicates, b y means tha t perception can not ind ica te ; and 
this according to general laws. 1 

Inasmuch as the states o f consciousness, w i t h o u t excep
t ion , according to He rba r t , are representations, and rep
resentations are forces, at least as fa r as they act i n oppo
si t ion to one another, he concludes tha t the task _of 
psychology consists i n establishing a static and dynamic 
o f m i n d . 2 

W e enter here in to the heart o f the psychology o f 
He rba r t . W e must insist then upon i ts essential character
istic : the employment o f mathematics. 

E v e r y simple representation has a determined quality 
w h i c h is i nva r i ab l e ; the percept red, f o r example, can never 
become the percept blue. B u t every representation has also 
a quantitative value w h i c h is variable, namely, i ts degree o f 
intensi ty , o f force; or, more s imply , i ts clearness.3 A com
m o n fact w i l l show that our representations are rea l ly forces 
tha t s t r ive among themselves. Suppose, says H e r b a r t , 4 that 
a man speaks an u n k n o w n tongue to y o u ; y o u notice tha t 
each w o r d , i f i t is not pronounced ve ry p l a i n l y , leaves your 
memory immediate ly . T h e percepts produced i n you b y 
these di f ferent sounds have, then, the proper ty o f chasing 

1 Psych, als. Wiss., p. 220. 
2 I t must be noted well that Herbart says expressly that the_states of 

consciousness arc not forces, but become so only in consequence of the 
relations established among them; just as the soul, as we have already 
said, becomes conseious only by accident. The subject representing is a 
simple substance properly called the soul. The representations are pro
duced by external conditions, and are determined as to their quality as 
much by these conditions as by the nature of the soul itself. The soul 
is not, then, originally a representing (conscious) force; but becomes so 
from the existence of certain conditions. Further, the representations 
taken in themselves are not forces, but they become so in consequence 
of their reciprocal opposition.—(Psychologic als Wissenschaft, p. 31.) 

3 Drobisch, Erste Orundlehren der Malhematischen Psychologic, p. 15. 
4 De attentionis mensura causisque primariis, in the Sammtliche Werke, YOI. 

V I I , , p. 75, etc. 
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each other out . Befo re we learn any language, every w o r d 

produces o n us the same effect. A s a resul t o f custom, 

the connect ion o f the words has become easy; we feel no 

longer t h a t each o f t h e m is an obstacle to the o the rs ; 

b u t t h i s an tagonism continues none the less : i t is a general 

fact . 

T h e p r i n c i p l e t ha t serves as suppor t f o r a l l the rest is the 

an tagonism o f representations. H e r b a r t , w h o proceeds as a 
mathemat ic ian , r emarks t ha t th i s hypothesis ough t to be 

t aken f r o m the f i r s t i n i ts most s imple sense. " W e do not 
deal w i t h complex representations, des ignat ing objects b y 
t h e i r de terminat ions i n space and t i m e , b u t o f v e r y s imple 

representations, such as red, b lue , sour, sweet ; i n a w o r d , 
o f such as can be f u r n i s h e d b y an immedia te and ins tan

taneous sensation." I t is a metaphysical p r i n c i p l e — t h e 

u n i t y o f the sou l—tha t explains at once the antagonism o f 

the representations and t he i r association. A s , i n v i r t u e o f 

the p r i n c i p l e o f con t rad ic t ion , t w o contraries cannot exist 

at the same t i m e at the same place, so the con t ra ry repre

sentations arrest each other rec iprocal ly . W i t h o u t t h i s 
antagonism, a l l the representations w o u l d consti tute o n l y a 

s ingle act o f a s ingle s o u l ; and , i n fact , they do consti tute 
b u t a s ingle act as f a r as no obstacles whatever in t roduce 

separation a m o n g t h e m . 
T h i s antagonism between t w o states o f consciousness does 

no t be long to ei ther o f the t w o taken a l o n e ; i t results f r o m 

a re la t ion . " I f we hear a c alone, i t does not oppose i t s e l f 

i n ou r m i n d s to a d. B u t i f we hear c, d, at the same t i m e , 
o r i f these t w o representations co-exist i n our consciousness, 

t hen we perceive no t o n l y the sum c, d, b u t the antagonism 

between t h e m . " 
M o r e o v e r , a m o n g the representations, the antagonism is 

v e r y va r iab le . " L e t us take blue; i t is less opposed to 

v i o l e t w i t h i ts d i f f e ren t shades t h a n to red w i t h i ts d i f f e r 

ent shades; or, take c, i t is more opposed to d t han to 
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c sharp, to g than to e. The arrest that is the conse
quence o f the antagonism must v a r y w i t h i t . " 1 

L e t us admit , then, to place the problem i n the most 
elementary terms, tha t there are i n the m i n d on ly t w o rep
resentations, simple and contrary. Each has a degree o f 
force or intensity o f its o w n : we k n o w that as the result o f 
attention, or o f some external cause, the intensi ty o f a state 
o f consciousness may become ve ry great. T h e intensive 
magnitude o f these t w o percepts can be represented by n u m 
bers. L e t us cal l one o f the representations A and the 
other B ; designate by m and n the i r intensive magnitudes; 
then we can assert the relat ion A : B = m : n, a l though 
there is no un i t or common measure to w h i c h we can refer 
A and B to determine their absolute intensive magnitudes. 
The representations being contrary, i t is evident tha t the 
stronger w i l l resist the more s t rongly. T h e resistance w i l l 
be i n the relation — . T h e more i t resists, the less w i l l i t 

undergo change; consequently, the changes resul t ing f r o m 
the opposition w i l l be = — : — = n : m. The decrease 

i n intensi ty w h i c h is b rought about i n this case is called b y 
H e r b a r t an arrest (Hemmung), and the object o f the calcu
la t ion is to de termine; 1st. T h e sum o f arrest (Hemmungs-
summe), that is to say, the total loss o f intensi ty i n the g iven 
case; 2d . T h e relation o f arrest (Hemmungsverhaltniss), tha t 
is to say, the way i n w h i c h th is to ta l loss is apportioned , to 
each o f the t w o representations, i n propor t ion to its intensi ty. 
T o take an example, i f we suppose t w o representations 
whose intensi ty is in the relat ion = 3 : 2 , the arrest p r o 
duced w i l l be = 2, because, f o l l o w i n g He rba r t , i f i t were 
greater than two, the more feeble representation w o u l d be 
destroyed, wh ich is impossible. F r o m the other side, i t 
can not be less than two , because, i n the i r in ternal shock, 
each representation tending to lose the least possible, a l l 

1 Psychologie als Wissenschaft, p. 40. 
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t h a t is t aken f r o m the in tens i ty o f the one is added to the 

in t ens i ty o f the other. T h e t o t a l sum o f arrest be ing = 2, 

ca lcu la t ion shows t ha t the loss f o r each is such t ha t the 

s t ronger representation becomes = ¥ , and the feebler I l . 
Such are the general pr inc ip les on w h i c h the mathema

t i c a l psychology rests. W e m a y sum t h e m up i n the f o l l o w 
i n g proposi t ions : 

Representations become forces w h e n they are i n reciprocal 
oppos i t ion . 

Representations, i n consequence o f th i s antagonism, lose 

a quantum o f t h e i r i n t e n s i t y ; t h i s is called, i n the language 
o f H e r b a r t , the arrest o f the representation. 

N o representation can be des t royed; the arrest, p a r t i a l or 

t o t a l , has no other effect t h a n to d i m i n i s h i ts tension, and 

cause i t t o . pass f r o m the state o f real representation to 

the state o f s imple tendency (Streben vorzustellen); ( i t is th i s 
phenomenon t ha t is cal led i n o r d i n a r y language the passage 

o f the conscious i n t o the unconscious). 

T w o representations are i n e q u i l i b r i u m w h e n each o f the 
t w o is suff ic ient to arrest the other. Each representation is 

t hen i n a state o f t endency ; i t is obscured ( Verdunkelung). 
W h e n the representation emerges f r o m th i s p o i n t o f " ob

s c u r i t y , " i t gives rise to w h a t H e r b a r t calls a movement . 

T h e ca lcu la t ion o f t h i s e q u i l i b r i u m and movement o f 

representatives is the object o f the static and mechanic o f 

m i n d . 

STATIC OF MIND. 

I t w o u l d be b o t h outside our purpose and beyond our 

a b i l i t y to g i v e a complete expos i t ion here. I t w i l l suffice 

1 Here is the calculation of Herbart: 

We have: (3 + 2) : { f } = 2 : 

Hence, the remainder of the stronger = 3 — f = y . 
The remainder of the feebler — 2 — f = f . 
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to indicate the general characteristics o f a question that has 
now, besides, on ly an historical interest. 

T h e static o f m i n d has fo r its object to study the condi 
tions o f e q u i l i b r i u m among representations, to submit their 
reciprocal arrest to calculation, and to indicate a l l the v a r i 
ations they present i n combination. 

Representations f o r m different classes, such as colors, 
sounds, figures, etc., etc. H e r b a r t calls each o f these classes 
a continuity. A c c o r d i n g to h i m , representations belonging 
to the same cont inu i ty oppose one another ; those tha t be
long to different continuities do not. Thus color produces 
no arrest on a sound representation, etc. 

Simultaneous representations are, by the ve ry fact o f the 
u n i t y o f the t h i n k i n g subject i n wh ich they are found , 
capable o f u n i t i n g , as f a r as the reciprocal arrest does not 
f o r b i d i t . B u t i t is evident that this u n i t i n g mu^a^sjurne 
t w o ve ry different forms, according as the t w o representa
tions are o f a different or o f the same nature. I n the first 
case, they can uni te t o t a l l y ; i l l the second, they can uni te 
as f a r as the arrest permits . 

1st Case.—This is the most simple case. T h e represen
tations belong to di f ferent cont inui t ies ; " they can uni te 
t o t a l l y i n such a way as to f o r m a single force, wh ich 
enters as such i n the calculat ion." H e r b a r t calls th is _a_ 
complication or an entire complex (un ion o f a sound and a 
color). 

The representations belong to the same k i n d 4..there re
sults a pa r t i a l un ion due to the opposit ion that exists 
between them. H e r b a r t calls th is a Vevschmelzung, or 
fusion (union o f red and blue) . 1 

2d Case.—Here the representations oppose each other 
instead o f u n i t i n g . H e r b a r t reduces the problem to t w o 
pr inc ipa l forms : 

1 Herbart distinguishes again complication and fusion as complete and 
incomplete; but we cannot give all the details. 
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1st. T h e t w o representations are i n complete opposi t ion, 
a n d are o f equal in tens i ty . L e t t w o states o f conscious

ness, A and B , have the same i n t e n s i t y = l , and oppose 

each other t o t a l l y , " as red and y e l l o w . " I n order tha t the 

arrest o f A be zero, i t w o u l d be necessary, as we have 

seen, tha t B disappear en t i r e ly . B u t each o f the represen

tat ions tends to conserve i tself , and bo th s t r ive w i t h equal 

force. I t results t ha t each loses h a l f o f its o r i g i n a l in tens i ty . 

2 d . T h e t w o representations A and B are i n complete 
oppos i t ion , and are o f unequal in tens i ty . L e t the i n t e n 
s i ty o f A = a, and t ha t o f B = 6, i n such a w a y tha t a > 6 . 

I n th i s case, b y the hypothesis o f H e r b a r t , the " sum o f 

arrest w o u l d be = 6, t ha t is, equal to the in tens i ty o f the 
feebler representation ; since, t ha t there m i g h t be no f u r t h e r 

con t rad ic t ion , 1 i t w o u l d be suff ic ient t ha t the feebler repre
sentat ion be overcome." 

3 d . Th ree representations, A , B , C, are i n complete op 
pos i t ion , and t h e i r intensit ies a, b, c, are such tha t we can 

assert a > b} b > c. I n t h i s case, the sum o f arrest is = 

b-\-c, t ha t is, equal to the sum o f the t w o feebler in tens i 
ties, since, i f t h e i r arrest were t o t a l , the representation A 

w o u l d m a i n t a i n i ts ent ire in tens i ty . H e r b a r t determines 

b y ca lcula t ion h o w th i s sum o f arrest b-\~o, is appor t ioned 
a m o n g the three representations. A c c o r d i n g to h i m , more

over , a l l cases are reducible to the three preceding, the 

condi t ions , equa l i ty o f antagonism and difference o f i n t e n 

s i ty , r e m a i n i n g the same. 

1 We give here, under a general form, the calculation, a particular 
case of which Herbart has shown us above. The sum of arrest = 6 is 
thus divided between two representations: A remains in consciousness 
with the intensity: 

ab a-\-b 
a~cV+b d'+abyb2' 

B remains in consciousness with the following intensity: 
ab bl 
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I n short, this equali ty o f antagonism admit ted, each 
representation undergoes an arrest inversely proportional to 
its intensity. 

H e r b a r t then examines t w o other cases : 
1st. The intensities are supposed equa l ; bu t the degrees 

o f antagonism are different . T h e n each representation 
.undergoes an arrest d i rec t ly propor t ional to the entire 
i antagonism that exists between i t and the other represen-
• rations. 

2d. The intensities are unequal and the oppositions u n 
equal. F o r the solut ion o f this case, very complicated 
calculations are necessary.1 

Each representation, i n consequence o f the arrest tha t i t 
undergoes, can be chased f r o m consciousness. B u t th is 
exclusion has degrees, and, i n this passage f r o m the state 
o f real representation to the state o f simple tendency, i t 
has an impor tan t statical po in t that H e r b a r t calls the 
threshold of consciousness: " B y threshold o f consciousness 
(Schwelle des Bewusstseins), I mean those l im i t s tha t a rep
resentation seems to overleap i n passing f r o m a state o f 
complete arrest to a state o f real representation." Calcu
la t ion can determine the conditions under w h i c h a repre
sentation attains an i n f i n i t e l y smal l degree, w h i l e s t i l l a 
representation; under w h i c h , consequently, i t touches th is 
l i m i t . 2 I t is " below the threshold ," when i t has not the 
force to f u l f i l l these conditions ; and "above the t h r e sho ld" 

' when i t has attained a degree o f real representation. I n 
| o the r words, the threshold o f consciousness is the l i m i t at 
v w h i c h the intensity o f a representation can be considered as 
\ - 0. T h e " w o r t h o f the threshold " is the value a rep-

1 Let the intensities be a, b, c; and the antagonism between a and b 
= m; between o and c — p ; between b and c = n; the arrests wi l l be: 
m-\-p m-f-m n-j-p 
~a~' ~~b~y ~~c 

2 Psychologie ah Wissenschaft, p. 43, &c. 
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reseutat ion mus t have to retreat j u s t to the th reshold o f 

consciousness. F o r example , i f a = 1 and h = 1; c, a t 

the exact m o m e n t tha t i t arr ives at the th resho ld o f con

sciousness, w i l l have a va lue == ] / J or 0 .707. 

B e l o w the th resho ld o f consciousness, a l l perception be

longs to the category o f insensible perception o f L i e b n i t z . 

F o r H e r b a r t , the s imple representations are no t i n f i n i t e l y 

s m a l l , b u t the complexes r e su l t i ng f r o m the i r f u s ion over

leap the t h re sho ld o f consciousness. " T h e y are n o t , " says 

D r o b i s c h , " d i f f e r e n t i a l s , b u t the in tegra l o f d i f ferent ia ls . 
M a t h e m a t i c a l psychology can no more star t w i t h the s tudy 

o f the insensible perceptions f r o m w h i c h the s imple per
ceptions result , t han phys ica l mechanics w i t h a theory o f 

molecu la r a t t r ac t ion . T h e concept then o f s imple repre

sentat ion is as v a l i d as t ha t o f the mate r ia l p o i n t or o f the 

molecule ; i t is a scientif ic abstract ion, b u t i t has i ts v a l i d i t y 

none the less." 1 

MECHANIC OF MIND. 

This section of psychology studies representations in 
a state o f movemen t . I f we consider the state o f each 

representat ion as be ing produced i n successive stages, there 

is r o o m to enquire w i t h w h a t quickness, constant or v a r i 

able, the obscur i ty w i l l be produced, and i n w h a t t i m e i t 

w i l l be finished. 
" T h e analogies between the mechanic o f m i n d and tha t 

o f b o d y , moreover , mus t no t make us f o r g e t f u l o f t he i r 
po in t s o f difference. W e do not deal here w i t h angles, 
sines, cosines, etc., etc., n o r w T i th i n f i n i t e extension ; bu t every 

m o v e m e n t o f the representations is conf ined between t w o 

fixed p o i n t s : t h e i r state o f complete arrest, t he i r state 
o f complete l i b e r t y . Ins tead o f the a t t rac t ion tha t draws 

bodies d o w n w a r d , we have here the na tu r a l and constant 

1 Erste Grundlehren, &c, p. 16. 

4 
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effor t o f a l l the representations to revert to the i r state o f 
complete l ibe r ty (absence o f arrest)." 

I f we set out w i t h a state o f equ i l i b r i um, or, as is more 
real ly the point o f v iew o f psychological experiment, w i t h 
that state o f arrest i n w h i c h the representations are, we see 
that, as new forces intervene, the e q u i l i b r i u m is b r o k e n ; 
the sum o f arrest decreases and a movement o f the repre
sentations begins. T h e mechanic proposes to apply calcu
la t ion to the f o l l o w i n g questions: T h e d i m i n u t i o n o f the 
sum o f arrest ; the quickness o f movement f o r each repre
sentation ; the quantum o f t ime d u r i n g which i t is exe
cuted ; the mediate or immediate awak ing o f representa
tions. 

W e cannot enter here in to an exposition. W e w i l l 
on ly attempt to show how, by the aid o f the " l aw o f 
reproduct ion," H e r b a r t believes he can expla in the f o r 
mat ion o f general ideas, and, i n part icular , the not ion o f 
space. 

I n consequence o f this s tr i fe f o r existence among them, 
each representation occupies the consciousness on ly a l i m i t e d 

i t ime, and is changed in to a simple tendency. H e r b a r t 
does not give us a very clear idea o f the nature o f this 
tendency ; we can cpresent i t , however, as a state o f 
equ i l i b r i um ; equal and contrary forces check each other 

; m u t u a l l y . B u t when any circumstance occasions a d i m i n u -
I t i on o f arrest, the tendency becomes again a real reprcsen-
\ t a t i o n ; i t attains f i rs t the " t h r e s h o l d o f consciousness," 
*i the vis ible horizon, then mounts above the horizon (Steic/cn). 
j T h i s ascending movement o f a representation excites tha t 
j o f analogous states, and thus the general idea is produced 
; i n consciousness. I t is due, then, not to a special power 
\ that the soul exercises over the simple perceptions, bu t to a 

mu tua l reaction o f analogous perceptions ; the differences 
' are obscured i n the mass o f perceptions, and there remains 

on ly what they have i n common. 
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I f we consider the n o t i o n o f space, we w i l l find tha t i t 

arises f r o m a succession o f sensations. O u r states o f con

sciousness can be associated i n d i f f e ren t ways , whether i t be 

f o r the p r o d u c t i o n o f combinat ions or the f o r m a t i o n o f 

s imple successions. T h e successions themselves are o f d i f 

fe ren t k i n d s ; b u t there is one alone tha t suggests to us the 
n o t i o n o f space; i t is the succession that can be reversed, 

t ha t is, whose d i f f e ren t terms read i n d i f f e r e n t l y f r o m A to 
Z , or f r o m Z to A . M o v e m e n t ( o f an a r m , a l i m b ) , con

sidered as a real fact , p lays f o r H e r b a r t on ly a secondary 
role i n the acquis i t ion o f our no t ion o f space; i t is the 
occasion o f t h i s idea o n l y as f a r as i t produces i n con

sciousness a series o f states tha t can be reversed. " D u r i n g 

the progressive movement , " says H e r b a r t , " the first repre

sentations f a l l (below the threshold) successively, and are 

fused g r a d u a l l y w i t h those tha t f o l l o w . B u t upon the 
least r e t u r n b a c k w a r d , these earl ier representations come 

back en masse, are raised (above the threshold) b y means 

o f those w h i c h are there added, and w h i c h resemble them. 
I t thus happens t ha t each representation assigns i ts place 

to a l l the others, since i t mus t place i t s e l f beside and 

a m o n g t h e m . " 1 

T h e no t ion o f space arises t hen f o r H e r b a r t f r o m an 

association among states o f consciousness. E v e r y other m o 

ment ( fee l ing o f muscular a c t i v i t y , resistance) is neglected 

b y h i m ; he takes account o n l y o f states o f consciousness 
and t he i r relat ions. T h i s has g i v e n occasion to Lo tze to 

object to t h i s theory , t ha t certain series ( f o r example, the 

musica l scale) can be read i n d i f f e r e n t l y , f r o m u p d o w n or 

f r o m d o w n up , w i t h o u t g i v i n g the least idea o f space; 

a n d to other c r i t i cs , 2 w h o have main ta ined tha t th i s de r i va 

t i o n o f space i t s e l f p rev ious ly i m p l i e d the idea o f space. 

1 Psychologie als Wissenschaft, pp. 119, 120. 
2 Zeitsehrift fur Philosophie (I860, vol. 1, 2). 
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I I I . 

W e are not concerned w i t h the study o f the psychology 
o f H e r b a r t i n a l l its deta i ls ; wha t precedes contains the 
essentials; there remain on ly t w o points to detain u s ; his, 
theories o f sensation and the Ego . 

T o Herba r t , a l l psychological facts, w i t h o u t exception, 
are representations. T h e phenomena called feelings, affec
tions, emotions, desires, passions, etc., do not constitute a 
separate species opposed to ideas. T h e phenomena o f feel
i n g , according to h i m , are not o f an irreducible na tu re ; they 
do not present essentially dis t inct characteristics; they 
should not f o r m a separate group ; they do not represent a 
second mode o f psychic l i f e . O n the other hand, the feel-
ings are not representations. W h a t are they then ? T h e y 
are s imp ly relations. T h e par t icular states o f the soul tha t 
everybody calls feelings ( w i t h the i r varieties) are the rela
tions between representations. T h i s doctrine is f o u n d en 
germe i n Ar i s to t l e . I t was early noticed that a group o f 
feelings—the aesthetic feelings caused b y sound—depended 
upon intervals , tha t is, upon relations between perceptions. 
H e r b a r t has generalized th is theory and extended i t to a l l 
the feelings. 

" Fee l ing (Gefiihl) arises when one representation remains 
i n consciousness i n consequence o f an e q u i l i b r i u m among 
the forces tha t arrest i t and those w h i c h tend to raise i t . " 
T h i s def in i t ion must be explained. W h e n one represen
ta t ion overleaps the threshold o f consciousness and is ex
panded, a state is produced, w h i c h , i n the common language 
o f psychology, is called an intel lectual act. I f , on the con
t r a ry , the sum o f arrest is increased, the representation is 
d r i v e n below the t h r e s h o l d ; the intel lectual act ceases. 

! B u t another case may arise : suppose tha t one representation 
j lies i n consciousness; i f t w o other representations o f equal 
\ aud contrary force tend, one to ret ire i t , the other to increase 
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i t , a state o f e q u i l i b r i u m is produced. T h i s state, resul t 

i n g , as i t seems, f r o m a re la t ion among the representations, 

produces a f ee l ing . T h u s , says L i n d n e r , one o f the latest 

disciples o f H e r b a r t , 1 i f we take a fee l ing such as affliction 
caused b v the loss o f a f r i e n d , the idea o f t h a t f r i e n d is 

caught " as i n a vice " between t w o ideas : t ha t o f his death, 

t e n d i n g to produce an arrest, tha t o f his benefits, t end ing to 

a con t ra ry effect. 

H e r b a r t praises h i g h l y the d i v i s i o n ( f r o m K a n t ) o f the 

emotions i n t o t w o classes : 1st. T h e e x c i t i n g emotions (j-ils-
tige), such as j o y and anger ; 2d . T h e depressing (schmel-
zende), as fear a n d sadness. H e defines the first as " the 

emotions t h a t b r i n g i n t o consciousness a quantum o f real 
representation greater t h a n i t can conta in ; " and the second, 

as " the emotions t ha t d r i v e f r o m the consciousness a quan
tum o f representation greater t han t ha t w h i c h ought , f r o m 

the na ture o f these representations, to be there ." 
I n regard to the desires (Begehren)—of w h i c h H e r b a r t 

f o r m s a g r o u p i n c l u d i n g the propensities, the passions, and 

the w i l l as desire reaching a f t e r a m o r a l end—he defines 
t h e m as f o l l o w s : " Desire is the predominance o f a repre

sentat ion t ha t str ives against obstacles, and thereby i n t h i s 

sense determines the other representat ions ." 2 

E v e r y j a s s i o n has f o r i ts f ounda t i on a dominan t repre

sen t a t i on ; w h e n the representat ion o f the object desired 

does no t ru l e , there is no passion. T h e s t rength o f passion, 

i t s characterist ic irresistibleness o f tendency, consists i n the 

con t inued e f fo r t o f the d o m i n a n t representat ion—or, rather , 

o f the g r o u p o f representations w h i c h pe r ta in to the object 

o f the passion—against the cont inued arrest t ha t i t under 

goes i n consciousness. Passion arises f r o m a mass o f i n i -

1 Lindner, Lehrbuch der empirischen Psyehologie, p. 117. 
2 We do not give here the detailed classification of the emotions 

according to Herbart; that would take us too far. See Lehrbuch zur 
Psyehologie, 2d part, chap. 1 to 4. 
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moderately intense bu t connected representations, w h i c h 
stand i n opposit ion to the regular combinations o f repre
sentations. I n metaphor, i t is the antagonism o f passion 
and reason ; but , as we see, these are not t w o faculties, t w o 
entities, opposed to each other. " Passions are tendencies 
i n the d i rec t ion o f desire, w h i c h have the i r foundat ion i n 
the interact ion o f representations. T h e y are tendencies, and 
not acts; and th is explains the fact that there are not on ly 
passions b u t passionate natures. T h e absence o f c iv i l i za 
t i o n and education favors the development o f such natures, 
because the more isolated ideas remain, the more the i r un ion 
is reduced to rule and order, the more p o w e r f u l l y w i l l each 
act f o r i t se l f alone, and awake on ly ideas tha t can enter in to 
h e l p f u l combinat ion w i t h i tself ." 

T h u s everywhere i n the psychology o f H e r b a r t we find 
representations on ly . F o r h i m this fact alone explains a l l 
the details o f the mental l i f e . I t explains i t as u n i t y . The 
Ego , or, i f one prefer the other expression, the consciousness, 
is not, i n fact, f o r H e r b a r t , a t h i n g apart. W h i l e earlier 
psychologists maintained that , f o r a representation to be 
possible, i t was on ly necessary tha t consciousness occupy 
i t s e l f w i t h i t , w i t h H e r b a r t , and his school, on the contrary, 
consciousness is o n l y the sum o f actual representations. I n 
short , i t is an effect and not a cause, a result and not an 
o r ig ina l fact. Jus t as a t h i n g or an object is the p o m t 
where d i f ferent series o f images meet, so the I is the poin t 
where a l l the series o f our representations meet j_and_the 
representation o f the I , or the i n d i v i d u a l consciousness, is 
produced o n l y as we differentiate th is po in t f r o m the par
t i cu la r series that intersect there. 

IV 

W e cannot a t tempt here an extended c r i t i c i sm o f the 
psychology o f Herba r t . Such a study w o u l d necessitate a 
p r o f o u n d s tudy o f details, and could be made o n l y b y one 
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versed equa l ly i n psychology a n d mathematics. W e w i l l 

a t t empt o n l y to show where in the o r i g i n a l i t y o f his e f fo r t 

consists, w h a t new conception he in t roduced i n t o psycho l 

ogy , a n d the na ture o f the movement tha t has arisen 

f r o m i t . 

A t the first glance, h is o r i g i n a l i t y is s t r i k i n g . T h e 

m e t h o d o f H e r b a r t is nei ther the ana ly t i c me thod o f 

L o c k e , Cond i l l ac , and the ideological school t ha t has f o l 

l o w e d t h e m ; no r the descr ipt ive me thod o f the Scott ish 

s c h o o l ; n o r the phys io log ica l me thod , seen d i m l y b y H a r t 
ley , a u d developed i n ou r day . C o n f o r m a b l y to i ts name, 

i t rests psychology on a t h r ee fo ld basis ; according l i t t l e 

t o experience, more to metaphysics, a n d m u c h to mathe

matics . H i s me thod is, then , above a l l , mathemat ica l . I t 

is s u r p r i s i n g enough tha t a disciple o f K a n t shou ld have 

been the first t o inaugura te i t . K a n t , indeed, v e n t u r e d 

to p red ic t " t h a t psychology c o u l d never be raised to the 

r a n k o f an exact n a t u r a l science " ; a n d he gave t w o p r i n 

c ipa l reasons f o r t h i s assertion : 
1st. Ma themat i c s is not appl icable to i n t e r n a l p h e n o m 

ena, because these phenomena are refer red to one cond i t i on 

o n l y , t i m e ; or, t o g ive h is words , " because the i n t e r n a l 
i n t u i t i o n i n w h i c h these phenomena mus t be construed has 

o n l y one d imens ion , t i m e . " 
2 d . I n t e r n a l phenomena are no t accessible to expe r i 

ment , t h a t is, t o observat ion made i n circumstances t ha t 

are de te rmined , t ha t are va r i ab le at w i l l , and t ha t are 

subject t o the e m p l o y m e n t o f measure. 
T o the first o f the observations o f K a n t , 1 i . e., t h a t i n 

order to present i n t e r n a l facts i n mathemat ica l f o r m , they 

m u s t have at least t w o dimensions, i t has been answered 

t h a t t h i s is ac tua l ly the case, a n d the condit ions insisted 

1 For this discussion, see, in particular, Wundt, Grundziige der physir 
ologischen Psychologie, pp. 5, 6. 
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upon are realized. O u r sensations, perceptions, feelings, 
are subject not on ly to the condi t ion o f t ime, but to var ia 
tions o f intensity. T h e y are intensive magnitudes f o r m i n g 

a series i n t ime. 
A s to the second poin t , a l though H e r b a r t seems never 

to have conceived the possibi l i ty o f experiment, i t is s u f f i 
cient to recall the w o r k done later i n psychophysics b y 
Fechner, V o l k m a n u , H e l m h o l t z , W u n d t , Delbceuf, etc., 
w h i c h is to be treated at length i n this book. Doubtless, 
ou r states o f consciousness are undetermined magnitudes. 
B u t is i t impossible to determine them, tha t is, to submi t 
them to measure ? T h e essential condi t ion o f measure is 
t ha t there be a fixed relat ion between the measure and that 
w h i c h is measured. Such a relat ion is tha t o f effect and 
cause. I n the physical sciences, we measure variations i n 
cause by variations i n effect. I n psychophysics, i t is the 
c o n t r a r y ; the variations o f cause measure the variations 
o f effect. T h e measurement o f t ime offers a ve ry o l d 
example o f this process. L e t us measure the course o f 
our in ternal states b y the a id o f the i r external cause—the 
movement o f objects i n nature—movement tha t i t se l f occa
sions the succession o f our states o f consciousness. I t is 
an analogous process, i t seems to us, tha t psycho-physicists 
pursue i n employ ing the intensi ty o f excitat ion (cause) to 
measure the intensi ty o f sensation (effect). Perhaps, i n 
deed, i t w o u l d be possible to proceed here exactly as i n the 
physical sciences ; to measure, as they do, the cause by the 
effect, tha t is, the phenomenon o f consciousness by the ex
ternal action tha t i t produces, i . e., by movement. B u t th is 
method has been h i ther to l i t t l e fo l lowed because i t presents 
great dif f icul t ies . T o conclude, i t is evident that the asser
t i o n o f K a n t cannot be accepted w i t h o u t examinat ion b y 
any one w h o has any acquaintance w i t h the studies i n 

psychophysics wh ich have been publ ished i n the last fifteen 
years. 
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Y e t — a n d th i s b r ings us back to H e r b a r t — e x p e r i m e n t 
has been app l i ed to one g r o u p o n l y o f the states o f con

sciousness, t o the perceptions. I t would appear appl icable 

also to another g r o u p , t o the states o f consciousness con

nected w i t h m o t i o n , i. e., to the reactions t ha t f o l l o w per

cept ion. B u t these t w o groups are f a r f r o m i n c l u d i n g the 

t o t a l i t y o f i n t e rna l phenomena. M e m o r y , abstract notions, 

the log ica l processes, etc., appear to be outside o f every ex

pe r imen t a l process. W e m i g h t , indeed, calculate t h e i r 

r a p i d i t y , t h e i r d u r a t i o n ; bu t t he i r intensive var ia t ions 

r e m a i n unde te rmined . Consequently, the o n l y possible 
a t t e m p t to proceed sc ient i f ica l ly here consists i n the em

p l o y o f hypothesis a n d ca lcula t ion . T h i s is precisely 

w h a t H e r b a r t a t tempted . H e wished to a p p l y t h r o u g h 

ou t the ent ire d o m a i n o f psychology the method pursued 
i n the other sciences, such as mathemat ica l physics. T h i s 
m e t h o d consists i n set t ing out w i t h hypotheses tha t are 

probable and based u p o n experience, i n a p p l y i n g calcula

t i o n to t h e m , and finally, i n v e r i f y i n g b y exper iment the 

va lue o f the theoret ical results. H a s H e r b a r t f o l l o w e d i t ? 

H i s p o i n t o f depar ture is ce r t a in ly hypothe t ica l . W e 

w i l l no t speak o f the t h r e e f o l d supposi t ion t ha t he urges 
upon us f r o m the first ( u n i t y o f being, tendency to conser

v a t i o n , fac t o f consciousness as i t s resul t ) : i t is perhaps a 

necessity inheren t i n a l l psychology, even the exper imenta l , 
t o set ou t w i t h some metaphysica l hypothesis . T h e t r u e 

hypothesis t ha t serves as basis f o r h is psychology is t ha t 

states o f consciousness are forces tha t s t r ive among t h e m 

selves. T h i s hypothesis, i f i t is no t the best no r the o n l y 

possible one, rests a t least on posi t ive facts. B u t H e r b a r t 
adds to i t a series o f others t ha t seem en t i r e ly a r b i t r a r y . 

W e have already noted m a n y b y the way , and i t w o u l d be 

easy to p o i n t out others. T h u s he admi ts tha t the repre

sentations have residues, b y means o f w h i c h they f o r m a 
c o m b i n a t i o n (Verschmelzung); b u t he adds t ha t between 
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each representation and the residues, there is a reciprocal 
action that is d i rec t ly propor t ional to the product o f the 
combined residues, inversely propor t ional to the intensi ty 
o f the representation." T h i s hypothesis rests on no fact 
o f experience and on no mathematical necessity. A g a i n , 
i n order to determine the absolute intensi ty o f a represen-

; tat ion, he posits the f o l l o w i n g hypothesis, w h i c h is ent i re ly 
) a rb i t ra ry and improbable : i f t w o representations, a and b, 
are i n complete antagonism, and there arise a t h i r d , c, less 
antagonistic, the antagonism between a and 6 ceases imme-
diately, and both f a l l on c, almost, says a cr i t ic o f Herba r t , 
as two fighters m i g h t f a l l upon an innocent man. I t is 
certain, as W u n d t has remarked, that, i f reciprocal arrest 
belongs essentially to antagonistic representations, the i n 
tervention o f c ought s imp ly to m o d i f y tha t antagonism, not 
to suppress i t ; j u s t as the at traction between t w o bodies is 
modif ied , but not suppressed, by the in tervent ion o f a t h i r d . 

The common defect i n the hypotheses o f Herba r t , is that 
they are rarely based upon experience and supported by 
previous induct ion . A s fo r experimental ver i f icat ion o f 
results, i t is completely wan t ing . H e r b a r t does not appear 
to have foreseen the w o r k i n psychophysics o f w h i c h we 
have spoken. A n d , moreover, this ver i f ica t ion could on ly 
have been done by physicists aud physiologists, and H e r b a r t 
was a pure metaphysician w i t h mathematical t r a in ing . 

H i s conception o f psychology is that o f a mechanic o f 
m i n d . H e t r ied to pass f r o m vague description o f psychic. 
phenomena to precise knowledge o f the elementary states 
tha t produce them. The phrase cited above: " Psychology 
constructs the m i n d w i t h representations as physiology 
constructs the body w i t h fibres," shows that he made 
toward a revolu t ion analogous to that o f Bicha t i n anatomy. 
B icha t substituted a much more philosophic study o f the 
organs f o r pure and simple description : the study o f t i s 
sues (later, anatomical elements). I f H e r b a r t had sue-
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ceeded, he w o u l d have created a general ana tomy o f the 

soul . B u t the v e r y f o r m o f his a t t empt doomed h i m to 

f a i l u r e ; f o r i f ever the reduc t ion o f the states o f conscious

ness to a mechanic become possible, i t w i l l no t be b y means 

as s imple as he imag ined . A d m i t t i n g , as is possible, 

t h o u g h there is n o t h i n g to p rove i t , t ha t calculus can one 

day be appl ied to psychology as to physics, i t is cer ta iu 

t h a t t h i s last phase o f the science can be at ta ined o n l y 

w h e n , b y successive reductions, psychology has been p r e v i 

ous ly relegated to b io logy , b io logy to sciences less and less 
complex , and finally to mechanics. T i m s , i n our day, i t is 

no t to an abstract mechanic, tha t is, to abstract relat ions 

between abstract forces, t ha t psychology has recourse; i t is 

the nervous mechanism alone tha t concerns i t , and th i s is a 
su f f i c i en t ly heavy task. I t is better understood n o w t h a n 

fifty years ago, t ha t the t r ans i t i on f r o m psychology to 

mechanics can no t be made at once. 
T h e j u d g m e n t o f one o f the latest disciples o f H e r b a r t , 

V o l k m a n n v o n V o l k m a r , w i l l serve us i n conclusion. 

V e r y favorab le , as is na tu r a l , to the mathemat ica l psy

chology, i t has, on the other hand, the advantage o f fixing 

i t s t r u e meaning , and o f d e t e r m i n i n g the exact pos i t ion 

t ha t we m u s t assign h i m i n the school. 
" M a t h e m a t i c a l psycho logy , " says he, 1 " i s not , as F o r t -

lage w o u l d have i t , ' an ingenious d ive r s ion i n i m a g i n a r y 

m a g n i t u d e s . ' " I t consists i n s u b m i t t i n g to systematic 
expos i t ion a l l the quan t i t a t i ve determinat ions tha t are 

necessarily met i n the psychological func t ions . T h e ideas 

o f act ion and reaction, the in tens i ty o f representations, 

movemen t i n the d i f f e r en t states o f consciousness, are met, 

unde r one name or another, i n a l l systems o f psychology, 

a n d even i n c o m m o n language. I t is certain tha t these 

facts have a more or less quan t i t a t ive character. T h e 

1 Lehrbuch d. Psychologie, u. s. w., 2 vols., 1875-6, I, p. 476, etc. 
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mathematical exposition differs then f r o m the common ex
posit ion, on ly tha t i t seeks to state w i t h exactitude and 
precision what common usage leaves undetermined. I t is 
un jus t to confound the attempts o f the school o f H e r b a r t 
w i t h the pretended mathematical phi losophy tha t consists 
on ly i n an empty p lay o f formulas , deductions, and a rb i 
t r a r y calculations. Mathematical psychology never pro
poses to be the whole of psychology. I t refrains f r o m a l l 
invest igation o f the nature o f the soul, its relation to body, 
the o r i g i n o f representations; i t does not apply calculation 
to simple states. I t s on ly pretension—and i t is a j u s t one 
—is to a f fo rd a method o f finding the exact f o r m u l a o f the 
general laws tha t ru le the reciprocal relations o f represen
tations, and o f a t tempt ing a mechanic o f the intensive 
states o f the sp i r i tua l l i f e . 

" I t is objected that i t is impossible to find a measure fo r 
psychic magnitudes : whence i t is concluded that mathemat
ical psychology is barren. T h e objection w o u l d be jus t , i f the 
ef for t were made to apply calculation to concrete states; but 
i t is made on ly to determine relations, and never to measure 
by a fixed standard the states o f consciousness themselves. 

" I t is added tha t the relations w i t h wh ich psychology 
deals are rather qual i ta t ive than quant i ta t ive and these la t 
ter can not be isolated. A remark tha t is t rue i n many 
respects, but is o f value on ly against a system that tends to 
absorb the whole o f psychology i n mathematics." 

T h e author w h o m we have quoted understands that t i l l 
now attempts have taken as po in t o f departure hypotheses 
too simple aud too systematic, tha t they have been too 
dependent on the problems o f pure mathematics, tha t cer
ta in d i f f i c u l t questions have been treated too l i g h t l y ; bu t 
he maintains tha t the method o f H e r b a r t leads up to p r o b 
lems tha t arc inaccessible by any other method, tha t here
tofore this method has been developed too l i t t l e , and its h is
to ry has been too short f o r a f a i r j udgmen t . 



C H A P T E R I I . 

SCHOOL OF HERBART AND T H E ETHNOGRAPHIC 
PSYCHOLOGY. 

I. 

WAS the effort of Herbart without precedent ? Follow
i n g Rosenkranz , the first systematic app l ica t ion o f mathe

mat ics to psychology was made b y a phys ic ian o f V i e n n a , 
Nies ley , w h o has been complete ly fo rgo t t en . 1 W h a t e v e r 

e r u d i t i o n may b r i n g to l i g h t on th i s po in t , the e f fo r t o f 

H e r b a r t belongs pecu l i a r ly to h i m , and he alone has founded 

a school. A s th i s book is not a h i s to ry o f G e r m a n psy

cho logy , i t is no t i n p o i n t to enumerate his disciples. I t 

w i l l suffice to show, at some l eng th , t ha t he o r ig ina ted a 

great movement . 
D r o b i s c h ( M o r i t z - W i l h e l m ) , w h o is s t i l l professor i n the 

U n i v e r s i t y o f L e i p z i g , may be considered the oldest and 

p r i n c i p a l representative o f the school. H i s psychology, 

1 On this point, see Volkmann v. Volkmar, work already quoted, vol. 
I . , p. 4S0. He cites a passage from Wolff, little known, which shows tliat 
this disciple of Leibnitz had conceived the possibility of a psyehometrv. 
I n his Psychologia empirica, \ 522, after some demonstrations, lie adds: 
Theoremala haec ad psyehromctri'im pertinent, quae mentis humanre cog-
nitionrm matkematicam tradit, et adhue in desideratis est Haec non alio 
fine a me adducuntur quam ut intclligatur dari etiam mentis humance cog-
nitionem matkematicam atque hinc psycheametr^im esse possibilem, alque 
appareat animam quoque in eis quae ad quantitatem spectant leges mathema
tical sequi, veritalibus mathematics, h. e. arithmetic^ et gcometricis in mcnte 
humana non minus quam in mundo material)' permixtis. 

5 49 
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contained i n two works , especially i n the Erstc Grundlehren 
der Mathemcdischen Psychologic (1850),- is characterized b y 
remarkable clearness. " Mathemat ica l psychology," says 
he ( w o r k mentioned, p . 7) , " is confined to the phenomena i 

o f consciousness, and seeks to establish mathematical rela
tions among them. T o do this i t must b u i l d upon hypo
thetical concepts tha t are not g iven under color o f f a c t ; but 
i t proceeds otherwise than mechanics, w h i c h supposes 
impenetrable material points, forces i n action, and a law o f 
iner t ia . U n t i l i t has succeeded i u establishing mathemat
ical relations among psychic phenomena, i t leaves to meta
physical speculation the task o f in terpre t ing these mathe

matical facts i n a sense that is materialistic, idealistic, i n 
termediate, or any other." F u r t h e r than this, Drobisch is 
considered to have hastened the re tu rn to the philosophy 
o f K a n t , a r e tu rn i n which a l l the German schools have 
more recently jo ined . 1 Fu r the r , we w i l l name Cornelius, 
w h o is specially sk i l led i n the physical sciences, bu t who, 
besides his studies i n electricity and molecular physics, 
has published a Thcorie des Sehens und Baumlichcn Vor-
stcllcns ( 1 8 6 1 ) ; N a h l o w s k y , who has studied feeling i n his 
Gefilhlslcbcn ( 1 8 6 2 ) ; C. A . T h i l o , who is the historian o f 
the school ; Rob . Z i m m e r m a n , at present professor i n the 
U n i v e r s i t y o f V i c u n a , who is its a\sthctician. The i n 
fluence o f H e r b a r t l ives i n some o f the physiologists, as 

1 Vaihinger, Diihrinn, Hartmann u. Lange, p. 234. It is curious to no
tice that, in 1850, that is before most of the contemporary English 
works, Drobisch explained clearly the general nature of the law of 
association in psychology. " Psychology shows that not only memory and 
imagination, but judgment, reasoning, conscience itself, and in general 
all higher activity and all development of mind rest upon the associa
tion and reproduction of states of consciousness: that this explains 
also the different variations of feeling, emotion, desire, passion, and 
rational wil l . But these explications are supported by generalities that 
have always an indeterminate character. This arises from their lack of 
quantitative determination (Work cited, p. 3). 
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J o h n M i i l l e r , and i n one o f Germany ' s greatest students o f 

i n san i ty , Gr ies inger , w h o has even bo r rowed f r o m H e r 

b a r t his d e f i n i t i o n o f madness. 1 T h e best idea, moreover , 

o f the inf luence H e r b a r t has exerted on ph i losophy i n gen

era l can be obta ined b y a perusal o f the Revieic of Exact 

Philosophy,2 f ounded i n I 8 6 0 b y A l l i h n and Z i l l e r , u p o n 

w h i c h most o f the H e r b a r t i a n s labored. B u t we propose 

here another end, L e.,to show tha t th i s school has produced 

an ensemble o f research w h i c h , i n di rect opposi t ion to the 

s imp le a n d exact character o f mathemat ica l psychology, 
presents a character s i n g u l a r l y vague and complex . I t is 

the e thnographic psychology, represented by three disciples 
o f H e r b a r t : AVaitz, Lazarus , S te in tha l . 

A t first s igh t i t seems strange enough t ha t so concrete a 

f o r m o f psychology shou ld at tach i t s e l f to the school o f 

H e r b a r t ; bu t , i n fact , the disciples have o n l y developed 
some o f t h e i r master's v iews. T h i s p o i n t deserves a t tent ion , 

f o r one w o u l d h a r d l y suppose t h a t the founde r o f the 

ma themat ica l psychology w o u l d have attached great i m p o r t 

ance to such invest igat ions . H e mainta ins , however, t ha t 

psycho logy remains incomplete as l o n g as i t considers m a n 
o n l y as an isolated i n d i v i d u a l . 3 H e was convinced t h a t 

society was a l i v i n g and organic who le , r u l e d b y psycho

log ica l laws t h a t are pecul iar to i t . H e has w r i t t e n a static 

a n d mechanic o f the state, as he made a static and mechanic 

o f ideas. Some o f his disciples have developed w h a t he 

o n l y indica ted : thence has arisen a k i n d o f w o r k t ha t psy-

1 Griesinger, Traite des maladies meniales, French trans., p. 66. 
2Zeitschrift fur die exacte Philosophic in Sinne des neueren Eealismus. 

Among contemporaries we wi l l mention the author of the History of 
Materialism, A. Lange, who has himself published Die Grundlegung der 
mathematischen Psychologic. Duisburg, 1865. 

3Lehrbuch der Psychologic, 2d ed., p. 240.—For details on this point, 
see Herbart: Allgemeine praktische Philosophic, ch. 12. and the two essays: 
Bruchstiieke zu einer Statik u. Mechanik des Staates ; Ucber einige Beziehun-
gen zwischen Psychologie u. Staatswissenschctft. 
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etiology d i d not k n o w before and w i t h w h i c h we w i l l now 
be occupied. 

I I . 

" D o y o u wan t to understand the Greeks and Romans," 
said a philosopher o f the eighteenth century, " s tudy the 
E n g l i s h and F rench o f to-day. T h e men described by 
Taci tus and Po lyb ius resemble the inhabitants o f the w o r l d 
tha t surrounds us . " 1 I n our day we t h i n k di f ferent ly : we 
believe tha t th i s abstract study, amount ing to some general 
characteristics, gives a knowledge o f man but not o f men : 
we believe tha t a l l who share our common humani ty were 
not cast i n a common mould , and we are curious about the 
smallest o f these differences. Hence a new conception i n 
psychology. 

A s long as naturalists confined themselves to a pure de
scr ipt ion o f races and o f species considered as permanent; as 
l o n g as historians, indi f ferent to the variations o f the human 
soul i n the lapse o f ages, spread upon a l l their recitals the 
same u n i f o r m and monotonous v a r n i s h ; an abstract psy
chology, l i k e tha t o f Spinoza and Condillac, seemed the only 
psychology possible. N o t h i n g else was thought of, and when 
a v e r y refined and subtle sp i r i t was subjected to minute 
analysis, i t was said o f th is psychology : I t has given us to 

k n o w man. 
B u t when the idea o f evolut ion was introduced in to the 

sciences o f l i f e and in to historical study, s t i r r i ng and renew
i n g the whole , psychology fe l t the impulse. The question 
was raised : is th is abstract s tudv o f man sufficient? Does 
i t g ive more than broad trai ts and general condi t ions ; to be 
s imple and exact, does i t not need completion ? The lower 
fo rms o f h u m a n i t y have exhibi ted par t icular modes o f feel
i n g and action, and the h is tory o f c iv i l ized peoples has 
shown var ia t ions i n sentiment, i n social ideals, i n mora l o r 

1 Hume, Essays, V I I I . 
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re l ig ious conceptions, a n d i n the languages tha t express 
t h e m . 

Psycho logy has p r o f i t e d b y i t . I t occupies, i n fact , i n 

the s t ruc ture o f h u m a n knowledge a v e r y exact place be

tween b i o l o g y be low a n d h i s to ry above. F o r i f i t is clear 

t h a t sensation, f ee l ing , and t h o u g h t exist o n l y where there 

are b r a i n , nerves, and organism, i t is also clear tha t social, 

m o r a l , re l ig ious facts, h i s t o r y ent ire , is o n l y an effect o f 

w h i c h the h u m a n soul is the cause. T h u s psycho logy 

shoots i ts roots i n t o the sciences o f l i f e and blossoms i n the 
h i s to r i ca l sciences. "Whatever comes to l i g h t i n these t w o 

groups o f sciences concerns psychology and o f t en modif ies i t 
p r o f o u n d l y . 

O f the t w o , b i o l o g y has done more, and we m a y w e l l be
l ieve t ha t w h a t i t has g i v e n is l i t t l e compared w i t h w h a t i t 

has i n reserve. A t the first, i t t ook h o l d u p o n the v e r y 

sources o f the psychic l i f e : i t contains the causes. C o m 

p l e x as i t is, i t is m u c h less so t h a n h i s to ry . I t has, above 

a l l , the advantage o f a more precise and r igorous method , 

i n t h a t i t employs d i rec t observat ion and exper iment . 

T h e deposits o f h i s t o r y are less numerous and more vague 

i n character. T h e s tudy o f language, r e l i g i o n and custom 

has led , however , to i m p o r t a n t r e su l t s ; and i f psychology 

is to be no longer a tissue o f abstractions, b u t is to force i ts 

w a y more and more i n t o r ea l i t y , i t mus t a p p l y i t s e l f reso

l u t e l y to solve the prob lems o f l i ngu i s t i c s , ' morals , a n d 

aesthetics, w h i c h are i m p o r t a n t parts o f i tself . I f mathe

matics owes i ts progress l a rge ly to the necessity o f leav

i n g the d o m a i n o f pure abstract ion i n order to e x p l a i n 

the complex phenomena o f as t ronomy, mechanics, a n d 

physics , is i t no t na tu r a l to suppose tha t th i s abstract 

psycho logy w h i c h has been t aken f o r a l o n g t i m e f o r psy

cho logy ent i re , w i l l find p r o f i t i n the same, b y a p p l y i n g 

i t s e l f t o the s tudy o f the va r i ed facts o f h u m a n nature i n 

h i s t o ry , cus tom, r e l i g i o n , l i t e ra ture , and language? T h e 
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mental w o r l d has been so imperfect ly explored only because 
the science that attempts i t has been shut up i n itself, has 
been ent i re ly speculative, and has despised or neglected the 
spontaneous and concrete manifestations o f spi r i t . 

W e must be g ra te fu l , therefore, to a l l i n Germany who 
have attempted to contribute to the d i f f i c u l t w o r k that has 
been called ethnic psychology. 

A n early d i f f i c u l t y is to determine precisely what place 
the representatives o f the Volkerpsychologie occupy i n the 
present movement. M a n is studied i n so many ways by 
anthropologists and historians, by the l i terary critic and 
the l inguis t , tha t i n this body o f efforts, wh ich are often con
t rad ic tory , however they tend to the same end, one finds i t 
d i f f i c u l t to set h imse l f r i gh t . W i t h o u t at tempting here 
a n y t h i n g l i k e a classification, we are able to distinguish 
three p r inc ipa l currents. 

T h e most considerable o f these, is that o f the doctrine 
o f the transformists. B y i ts ve ry general character and 
i ts preoccupation w i t h the problem o f or ig in , this doctrine 
has a character as much philosophic as psychologic, although 
i t has brought some excellent ideas into psychology; as that 
o f evolut ion and hereditary permanence. 

T h e anthropologists f o r m the second group. They are 
especially g iven to the study o f physical man, confining 

themselves to vague generalities as to the psychological 
varieties o f the human race, its customs, sentiments, ideas. 

Some others, on the contrary, have given themselves 
en t i re ly to these lat ter manifestations. Part , as Lubbock, 
T y l o r , MacLennan , Bachoffen, Herbe r t Spencer ( m his 

Descriptive Sociology), have investigated the natural history 
o f custom ; others have studied language and religious be
liefs ; and others, finally, as M . Taine, have applied the 
cr i t ica l psychology to the exposition o f l i terature and the 
fine arts. 

I t is to this t h i r d g roup that the two men belong o f 



SCHOOL OF HERBART. 55 

w h o m we w i s h to speak : Theodore W a i t z and Lazarus . 

W h i l e H a e c k e l , Fechner , Ge r l and , Peschel, develop, d i s 

cuss, o r t r a n s f o r m the ideas o f D a r w i n ; 1 w h i l e V o g t , V i r -

chow, Sehaff hausen, represent pure a n t h r o p o l o g y ; others 

have a t tempted the psychologica l s tudy o f the races o f man , 

and , t h o u g h the i r w o r k has been modest, i t is w o r t h the 

t r o u b l e o f descr ib ing . 

A l t h o u g h no t k n o w n to us, Theodore W a i t z has a d is 

t i ngu i shed place i n contemporary G e r m a n psychology, and 

is o f t en quoted i n h i s o w n coun t ry . B o r n at Gotha , 

M a r c h 1 7 t h , 1 8 2 1 , he s tudied under D r o b i s c h , i n the 
U n i v e r s i t y o f L e i p z i g . A t the age o f t w e n t y years, he 

t r ave l l ed i n F rance and I t a l y , f o r the purpose o f co l lec t ing 

manuscr ip ts , and o f p r e p a r i n g a c r i t i c a l ed i t i on o f the 

Organon o f A r i s t o t l e , w h i c h appeared i n 1844. H e located, 

on his r e t u r n , as privat-docent i n the U n i v e r s i t y o f M a r 

b u r g , and never l e f t t h a t place. The re he became a v e r y 

i n t i m a t e f r i e n d o f L u d w i g , n o w Professor i n the U n i v e r 

s i ty o f V i e n n a , a n d one o f the greatest physiologis ts o f 

G e r m a n y . T h e t w o f r i ends w o r k e d h a r d , i n s t r u c t i n g each 

other m u t u a l l y : W a i t z gave L u d w i g lessons i n mathe

matics, and L u d w i g t augh t W a i t z p h y s i o l o g y and ana tomy. 

A t t ha t t i m e W a i t z pub l i shed his Handbook of Psyetiology 

1 Fechner, in his work Einige Ideen zur Schopfungs u. Eniwickelungs-
geschichte der Organismus (Leipzig, 1873), undertakes especially to ex
plain the relation of the organic to the inorganic. According to him, 
the latter results from the former; experience shows us this every day 
in the decomposition of organic bodies, which are transformed into in
organic elements. The processus in virtue of which nature is developed 
in its infinite variety, results from the contrary action of two princi
ples: stability and correlative differentiation. Gerland (Anthropologische 
Beitruge, Berlin, 1875), maintains that evolution can be explained by a 
purely atomico-mechanical process, in which a "psychic principle," 
recalling the monads of Leibnitz and Herbart, controls. Peschel has 
published a Volkerkunde (Leipzig, 1874). Hseckel's works are well 
known. 
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cis a Natural Science,1 a book whose style and mode o f 
expression are remarkab ly clear and precise. A n d wha t 
is not less w o r t h y o f our notice, i t has a certain phys
iological color ing tha t is ve ry rare i n the school o f 
H e r b a r t , especially at tha t period. W a i t z reports ex
periments, discusses a n d interprets m ino r details i n 
optics and acoustics: the whole seems l i t t l e t o -day ; 
b u t to be i m p a r t i a l we must carry ourselves back f o r t y 
years. Besides, we must not conclude that he was u n 
f a i t h f u l to his master, and proposed to exclude a l l meta
physics f r o m psycho logy ; 2 he proposed, on the contrary, 
t h r o u g h the mediation o f Herba r t , to reconcile the two 
parties then exis t ing : one, that saw i n psychic phenomena 
o n l y fo rms o f body (the material ism o f Feuerbach), the 
other, tha t referred a l l to sp i r i t (the idealism o f Hegel) . 

T e n years af ter the publ icat ion o f this treatise on psy
chology, W a i t z prepared the first volume o f his great work , 
Anthropologic der Naturvdlker.3 H e l e f t i t unfinished, and, 
a l though now superseded, i t is none the less a monument. 

H o w d i d W a i t z pass f r o m abstract to ethnographic psy
chology ? E v e n i n the Handbook he was embarrassed b y 
f requent reappearances o f the Naturmensch, and in par t icu
lar b y the way i n w h i c h the external w o r l d was repre
sented to h i m ; he seemed to have glimpses o f the i m 
portance o f these concrete researches; bu t we k n o w b y the 
test imony o f his p u p i l , George Ger land, tha t he was 

1 Lehrbuch der Psychologic als Naturwissenschafl, 1849, Brunswick. This 
book is a more matured form of the Grundlegung der Psychologic, pub
lished in 1846 (Hamburg and Gotha). 

2 His book contains four principal divisions: 1st, Nature of the soul 
and the general laws of thought; 2d, Sensation; 3d, Feeling; 4th, 
Intelligence. 

3 Leipzig, vol. I (1859), I I (18G0), I I I (1862), I V (1864), V and V I 
(1865-72). These last two were written or completed by George Ger
land. A new edition of this work has been (1885-Tr.) published by 
Gerland (Leipzig, Fleischer). 
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d r a w n on b y the s tudy o f re l ig ions . W a i t z "des i r ed 

earnestly to u n i t e the t w o poles o f men ta l l i f e : n a t u r a l 
science a n d re l ig ious f a i t h . " H e proposed to w r i t e a p h i 

losophy o f r e l i g i o n . W i t h t h i s w o r k i n v i e w , he s tudied 

an th ropo logy , to a t t a in a so l id f o u n d a t i o n o f fact , j u s t as 
he h a d s tudied ana tomy before w r i t i n g his Psychologie. 
H e f o u n d t h a t t h i s Anthropologic der Naturvdlker, con

ceived at first as prepara tory w o r k , served another end, 
i, e., the n a t u r a l h i s to ry o f u n c i v i l i z e d peoples. W e mus t 

ind ica te precisely the pecul iar character o f th i s w o r k . 

T h e vague t i t l e Anthropology m a y p r o p e r l y be appl ied 
to invest igat ions o f m a n y k inds . T h e s tudy o f m a n i n h is 

phys ica l , m o r a l , social characteristics, i n his development 

a n d migra t ions , is an a t t empt so vast, so u n l i m i t e d , t ha t i t 

r e a l l y absorbs a l l the h u m a n sciences. I n fact , a n t h r o 

po logy rests u p o n an i l l o g i c a l and a r b i t r a r y conception. 

E v e r y exact science has f o r i ts object a g r o u p o f de te rmined 

phenomena t ha t i t studies wherever i t finds t h e m . So 

anatomy, phys io logy , psychology, ethics, proceed: they 

per ta in to cer ta in facts and they pursue these facts i n the 

w h o l e a n i m a l series, indeed, i n a l l l i f e . A n t h r o p o l o g y , o n 

the con t ra ry , is occupied no t w i t h a g r o u p o f phenomena, 

b u t w i t h a species: i t s u n i t y is fac t i t ious , inasmuch as i t 

exists o n l y f o r man and b y m a n : i t is no t as m u c h a science 

as a b o d y o f facts d r a w n f r o m other sciences. T h u s books 

on a n t h r o p o l o g y t reat o n l y a s m a l l pa r t o f t ha t w h i c h t h e i r 

t i t l e promises. T h e y are o n l y treatises on the compara t ive 
ana tomy o f the h u m a n races : a l l the rest is treated i n c i 

d e n t a l l y o r o m i t t e d . W a i t z — a n d th i s i t is t ha t characterizes 

h i m — l a b o r s especially on the psychological s ide : he has 

p u t i n the first place w h a t other anthropologis ts m e n t i o n 

o n l y i n c i d e n t a l l y or no t at a l l . 
W e cannot deny tha t his w o r k has been i n p a r t super

seded ; especially is th i s the case w i t h the first vo lume , w h i c h 
is devoted e n t i r e l y to general questions, and w h i c h had the 
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misfor tune to appear a few months before the Origin of Spe
cies. The psychological part o f this volume (p. 296, etc.), 
a l though very extended, is now equally out o f date. F o r 
W a i t z , t w o pr inc ipa l problems arose : Has man a specific 
character? A r e there specific differences among the races? 1 

T o the first question, W a i t z replies that the psychological 
characteristics peculiar to man can not be expressed in any 
one o f the proposed formulas , such as that o f per fec t ib i l i ty . 
H e makes o f them fou r groups : man subdues nature to h i m 
self by w o r k ; he employs articulate speech; he has emo
tions that serve as the basis o f his social l i f e ; he has re l ig 
ious conceptions. 

O n the second point , W a i t z studies at length the psy
chological variat ions o f the human races by means o f var ia
tions i n the s k u l l ; he finds no p ro f i t i n this and concludes 
that , f o r psychology, there are no specific differences among 
the human races (dass es keine specifischen Untcrschiede der 
Mensehenraccn in Riicksicht des geistigen Lebens gibt, v o l . I , 
p . 393) . Whence, then, does i t arise tha t there are such 
great differences among them i n matters that pertain to gen
eral cul ture and c iv i l i za t ion? F o r i f we decide that d i f fe r 
ences are not o r ig ina l we must inquire how they are 
acqui red .—For W a i t z , a l l is explained by climate, migra 
tions, and religious ideas; bu t above a l l by climate, wh ich 
is the on ly first cause: the p r i m i t i v e difference f r o m wh ich 
a l l other differences, o f food, dwel l ings , occupations, po l i t i ca l 
affairs, etc., logica l ly proceed. 

W i t h o u t going far ther , one sees that most o f these asser
tions could not be maintained to-day, or, at least, that the 
facts tend the other way. T h e five volumes devoted to descrip
t ive anthropology, on the contrary, remain s t i l l the finest co l 
lection tha t exists, excepting monographs, f o r the study o f 

1 It must be added that this concerns Waitz only from a point of view 
purely psychological. 
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the races i n a state o f nature. Special publ ica t ions have com

pleted or corrected the w o r k o f W a i t z i n m a n y p o i n t s ; b u t 

no w o r k has superseded i t as a whole . H i s second v o l u m e 

is devoted to the negroes and k i n d r e d races (Nub ians , A b y s -

sinians, Gal las , Malgaches, Caffres, Samalis) , t he i r ma te r i a l 

cu l tu re , f a m i l y l i f e , p o l i t i c a l organiza t ion , customs, r e l i g i o n , 

i n t e l l ec tua l qual i t ies , temperament , and character. 1 A 

s i m i l a r s tudy ( v o l . I l l , 1 0 - I V ) is devoted to the abo r ig ina l 

races o f A m e r i c a f r o m the E s q u i m a u x to the Araucans and 
the semi-c iv i l i zed peoples o f M e x i c o , Pe ru , and C e n t r a l 

A m e r i c a . T h e last t w o volumes are devoted to the Oceanic 

races. T h e y are i n great pa r t the w o r k o f Geo. Ge r l and , 
W a i t z h a v i n g died at the age o f f o r t y - t h r ee years, M a y 21st, 

18G4, l e a v i n g his w o r k unf in i shed . 

W a i t z v i s i t ed none o f the peoples tha t he descr ibed; b u t 

d r e w his data f r o m t ravel lers i n these countries. N o one, 
moreover , ever had a more l i v e l y f ee l ing o f the greatness 

a n d d i f f i c u l t y o f his task. H e coveted f o r the accompl ish
men t o f his w o r k , says Ger l and , the combined powers o f the 

zoologist, geologist, psychologist , and l i ngu i s t . H i s c r i t i c a l 

j u d g m e n t t h r o w s l i g h t everywhere . H e understands t ha t 

the accounts o f t ravel lers m a y o f t en be unre l iable ; tha t the 
psychological inves t iga t ion o f the i n f e r i o r races has been 

conducted en t i r e ly f r o m a s tandpoint o f conjecture. 
W e c o m m i t the geological s tudy o f a coun t ry to a geol

ogist, the s tudy o f i ts f l o r a to a botanist , the anatomical 
s tudy o f a race to an ana tomis t ; b u t f o r the s tudy o f the 

psychologica l characteristics and customs o f a t r i b e i t seems 

to m a n y m e n t ha t there is no need o f preparat ion or special 
facul t ies o f observat ion. A n d yet no inves t iga t ion is more 

d i f f i c u l t . I t is necessary, t h r o u g h the m e d i u m o f languages 
rude a n d u n f a m i l i a r , to in t e rp re t feelings en t i re ly d i f f e ren t 

1 See especially a very good description of the negro with his sudden 
and violent passions, p. 202, etc. 
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f r o m our s ; i t is necessary to resist the impulse—natura l to 
amateurs—to ascribe to these races our own customs o f 
thought and f e e l i n g ; i t is necessary to separate the i r t rue 
religious beliefs f r o m the mysteries w i t h w h i c h they are 
entangled : i n short, i t is necessary to translate cont inual ly 
f r o m a t ex t whose every w o r d suggests an opposite mean
i n g . 

I I I . 

W a i t z collected facts, bu t d i d not arr ive , as i t w o u l d 
seem, at a clear conception o f the psychology o f the races. 
H e studied especially the lower forms o f human develop
ment, a study that w i l l be, perhaps one day, as f r u i t f u l as 
that o f the lower organisms has been i n zoology. A n d 
i t is safe to say that a premature death prevented his going 
far ther . Others, af ter h i m , have digged i n the same f u r r o w : 
Lazarus and Steinthal . These may be considered the true 
founders o f the ethnic psychology. 

Steinthal is k n o w n b y works on the languages, i n w h i c h 
he shows discouraging metaphysical tendencies. H e has 
w r i t t e n on the i r o r i g i n , development, classification, on the 
relations o f grammar to psychology and logic. H e is every
where convinced o f the existence o f an Allgeist, a collective 
spi r i t , the condi t ion and support o f a l l society and the basis 
o f mora l l i f e , whose law is to be sought not i n the i n d i 
v idua l soul, not w i thou t , nor above humani ty . Lazarus, 
to judge h i m b y his p r inc ipa l w o r k , 1 lias less the manner o f 
a psychologist than tha t o f a moralist , using the w o r d i n 
the sense that the l i t e ra ry c r i t ic w i t h us has g iven i t . T h i s 
book is a series o f elegant essays containing fine remarks 
on humor as a psychological phenomenon, on tact, honor, 

1 Das Liihii der Secle, in Monographieen iib''r seine Erseheinuvgen u. 
Gcsetze, 2 vol. The first edition appeared in Berlin (Schindler) in 1856-
57. A new edition has since appeared (Berlin, 1876-1878-1882, Diimm-
ler). We will mention also his Ideale Fragcn, 1878, and his monograph 
Ueber die Reize der Spicle, 1883. 
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a u d g l o r y , on the relat ions o f the arts a m o n g themselves, 
o n educat ion and science, on language i n i ts r e la t ion to 

t h o u g h t . W e find deep e r u d i t i o n i n i t , agreeable t ra i t s 

b o r r o w e d f r o m the romancers and poets, b u t n o t h i n g tha t 

resembles a r igorous scientif ic me thod , no classification o f 

facts or earnest search f o r laws. 

These t w o men , however , have fixed the object and de

t e r m i n e d the sphere o f e thnic psychology. T h e y have 

founded , even, a special Review, to f u r n i s h i ts documents 

a n d const i tute i ts l i t e ra tu re . Es tabl i shed i n 1859, the Zeit-
schrift fur Vblkerpsychologie und Sprachwissenschaft, is i n 

i t s t e n t h v o l u m e — v e r y l i t t l e f o r nineteen years. I t p r o 

poses to p u b l i s h essays t o w a r d the discovery o f the laws o f 
e thnic psychology, and reports o f h i s tor ica l , e thnological , 
geological , and an thropologica l fac ts ; to s tudy language, 

" n o t as the ph i lo log i s t or the empi r i ca l l i ngu i s t , b u t i n order 

to discover, w i t h the a i d o f phys io logy , the psychological 

l aws o f language." T h i s Review has f u l f i l l e d i ts promises. 

Th ree essays o f the first impor tance e x p l a i n under d i f 

fe rent f o r m s the conception o f the ethnic psychology. 1 

I n a d d i t i o n to o r d i n a r y psychology, w h i c h deals w i t h 

i n d i v i d u a l man , there is r o o m f o r another science, devoted 

to social man , or, more exact ly , to groups o f men ; i t is 

e thnological psychology. T h a t t h i s m a y have a real ob 

ject , t ha t i t may no t be mere ly words w i t h o u t sense, a 
" s i m p l e f o r m o f speech," i t mus t be p r o v e d t ha t the 
s t u d y o f the i n d i v i d u a l is no t suff ic ient . A t first s ight , 

we m a y s a y : E v e r y social g r o u p is composed o f i n d i 
v i d u a l e lements ; s tudy these e lement s—which is the end 

o f p s y c h o l o g y — a n d a l l w i l l be expla ined . T h i s is a 
v e r y s imple thesis, b u t i t does not deceive b y an ap
pearance o f clearness. I f i t be t rue tha t the social 

1 Zeitschrift, etc., Vol . I , In t . ; vol. I I , Verhaltniss der Einzelnen. zur 
Gesammtheit (republished in Das Lebrn d. Seek, 2d Ed.); vol. I l l , 1st 
art., Einiff" synthetwche Gedanhen ~ur Vbikerp.vjrholofe. 

6 
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whole is something else than a simple addi t ion o f i n d i 
viduals, i f the fo rmat ion o f groups gives b i r t h to new 
relations, to new forms o f development ; b r i e f ly , i f the 
whole be not an ar i thmet ical sum o f units, bu t a chem
ical combinat ion d i f f e r i ng f r o m its elements, i t must be 
admit ted that Vblkerpsychologie has a province exclusively 
its owu. A n d this is the t r u t h . T h e social whole d i f 
fers as much f r o m each o f its parts as the laws o f p o l i t 
ical ecouomy d i f fe r f r o m the principles o f domestic 
economy urged by a father upon his son, by a teacher upon 
his ward . Take a single tree, says Laza rus ; i t consti
tutes an object o f study fo r the botanis t : bu t p lant some 
square leagues w i t h fifty thousand trees; i t is a forest, and 
th is forest, as f o r m i n g a whole, becomes the object o f another 
science; that o f forestry, a science w h i c h rests wi thou t doubt 
on the physiology o f p lant l i f e , but w h i c h has, nevertheless, 
an end and means o f its own . 

The people taken en masse—in an assembly, a publ ic 
gather ing—have certain peculiarities o f l i f e that each i n d i 
v idua l alone has not. Whence do they come ? A r e they 
born o f the mu tua l relations o f i nd iv idua l s? A r e they 
i n f i n i t e l y smal l increments manifested on ly i n the in te
g ra l ? H i s t o r y shows us l ikewise that a people may 
d i f fe r i n character f r o m the ind iv idua ls that compose i t , 
" Note the Spaniards. I n d i v i d u a l l y , they have an i n 
genuous good-nature, as we see i n the i r romances; they 
are capable o f nob i l i t y , and even o f s u b l i m i t y o f char
acter; but as a nat ion they have shown themselves desti
tute o f the sentiment o f justice and crue l ly fierce. A s a 
nation, they have devastated and depopulated Amer ica aud 
the Nether lands; they have ruined themselves th rough their 
pol i t ica l and religious prejudices. T h e i r na t iona l i ty is 
embodied i n Pizar ro and the D n k e o f A l b a . A nat ion 
is then quite a d i f ferent t h i n g f r o m the enxcmlilc o f its 
i n d i v i d u a l members." I n whatever way we exp la in this 
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difference, i t exists, and the single fact tha t i t exists affords 

g r o u n d f o r the psychology o f races. 

W h a t is the nature o f th i s Volkgeist, o f th i s s p i r i t o f a 

people, thus presented f o r s tudy ? Lazarus and Ste in

t h a l r ep ly i n a rather mys t i ca l style, " tha t i t is not a sub

stance, b u t a s u b j e c t " ; t ha t i t is " a monad tha t pene

trates and combines i n d i v i d u a l s " ; tha t i t is an "ob jec t ive 
s p i r i t . " I n other words , whenever men f o r m a g roup , 

l i v e together, const i tute a society, there arises f r o m the 
consensus o f i n d i v i d u a l (subjective) spi r i t s a common (ob

j ec t ive ) sp i r i t , " w h i c h becomes at once the expression, the 

l a w , the organ o f the subjective s p i r i t . " L e t us take, f o r 

example , one o f the elements o f the Volkgeist, l anguage: 

i t is at first an i n d i v i d u a l p r o d u c t ; bu t i t soon becomes the 

object ive expression o f i n d i v i d u a l t h o u g h t ; its lair, because 
i t is the g iven f o r m o f t hough t , and f u r t h e r , i ts organ, be

cause i t is the i n s t r u m e n t o f a l l subsequent progress i n 
language. T h e same r e m a r k mav be made concerning a l l 

the other elements o f the social s p i r i t . F r o m the con
sensus o f these d i f fe ren t elements, f r o m t h e i r act ion and 

reaction, results the f o r m a t i o n o f a physico-psychical t ype 

w h i c h is the na t iona l resume. 
T h i s " o b j e c t i v e s p i r i t " h a s a suppor t (Trdgcr). I s i t 

the t o t a l i t y o f i n d i v i d u a l s ? T o Lazarus , i t is s i m p l y t h e i r 

mean. I n a na t ion , i t is necessary, at first, to exclude 

c h i l d r e n , f o r m t h e m the development is not comple te ; on 

the other hand , to exclude except ional geniuses; i n short , 

wha teve r is too l o w or too h i g h . T h e mean tha t remains 

is the suppor t o f the object ive sp i r i t , 
A po in t treated w i t h clearness b y Lazarus and Ste in tha l 

is the de t e rmina t ion o f the elements tha t consti tute the 

Volkgeist. These elements are language, m y t h o l o g y , r e l i 

g i o n , cu l tu re , popu la r poesy, w r i t i n g as the basis o f the 

h i s to r i c consciousness, ar t , pract ica l l i f e , customs, statute 
l a w , occupation, f a m i l y l i f e , and finally, the reciprocal 
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action o f these di f ferent manifestations. T h e study o f 
these constitutes the w o r k o f the psychology o f races. I t s 
concern is to a r r ive at psychological knowledge o f a people 
i n its sp i r i t and action, " t o discover the laws according 
to w h i c h its ideal a c t i v i t y — i n l i f e , science and ar t—de
velops, extends, or contracts, rises or fa l l s , is refined and 
v i v i f i e d , or is weakened and benumbed. T o embody reali ty, 
the psychology o f the races may not g ive a vague and 
a rb i t r a ry table o f the in te rna l (psychical) qualities o f a 
people, bu t must discover the source whence they a l l f low. 
I t must lay ho ld not upon such and such part icular and 
accidental directions o f its development, bu t its to ta l i ty , 
w i t h the laws that ru le this deve lopment" (Leben der Seele, 
v o l . I , pp . 337-338) . I t must expla in especially the fo rma
t i o n o f races, determine the causes that have broken the 
human f a m i l y in to di f ferent peoples, and show, teleologi-
ca l ly , wha t p r o f i t the sp i r i t o f man has derived f r o m its 
development (Ibid., p . 335) . 

T h e na tura l sciences set out f r o m natural history. B y 
an analogous process, the his tory o f man can be raised to 
the r a n k o f a science, and the process o f t ransformat ion 
ought to be the same i n the t w o cases. Psychology is to 
h i s to ry wha t b io logy is to zoology and botany. The laws 
o f b iography, tha t is, o f the development o f the i nd iv idua l 
m i n d , ought to be exhibi ted i n the psychology o f the i n 
d i v i d u a l m i n d ; so the laws o f his tory, w h i c h we may call 
the b iography o f nations, ought to be exhibi ted i n a com
parat ive psychology w h i c h constitutes the t rue science o f 
h is tory . 

H e r e is a noble p rogram, w e l l defined. The Zeitschriftfur 
Vulkerpmjehologie proposes to f u l f i l l i t . U p to the present, 
we cannot say that i t has succeeded. I t has fu rn i shed a 
number o f documents; but we seek i n va in fo r exact results. 
T h e articles tha t i t has publ ished i n the nineteen years o f 
i ts existence seem to be capable o f the f o l l o w i n g classifi-
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c a t i o n : h i s t o r y o f re l ig ions , l i t e r a r y c r i t i c i sm, l inguis t ics , 

an th ropo logy , h i s to ry o f customs, l a w and pol i t ics , pure 

p h i l o s o p h y . 1 J u d g i n g f r o m the i r t i t les , m a n y o f t h e m are 

a t t rac t ive , b u t they are treated i n a manner as m u c h l i t 

e ra ry as scientific. O f t e n they appear too general f o r th i s 

k i n d o f inves t iga t ion , s t r ipped too f a r o f pecu l i a r ly p h i l o 

sophic conceptions. W i t h o u t doubt , the task under taken 

is so great, and the p rob lem to solve so d i f f i c u l t , t h a t t w e n t y 

years o f e f fo r t is v e r y l i t t l e ; b u t is i t unreasonable to 

ask t ha t some generalizations, at least p rov i s iona l , on 
p a r t i c u l a r po in ts , shou ld have been established b y these 

1 We give the titles of the principal articles; they are better than 
any commentary in helping the reader to understand the spirit of the 
magazine. 

The original form of the myth of Prometheus.—The myth of Sam
son and the myth of Hercules.—Relation of religion to mythology.— 
Origin of myths among the Indo-Gernianic peoples.—Mythological 
representations of God and the soul.—Popular poetry in Italy.—The 
theatrical nature of French art.—The Gothic style and the nations.— 
Hungarian poetry.—The rise of subjective poetry among the Greeks 
(Archilochus, according to the author, was the first subjective poet).— 
Homer and the Odyssey. 

Articles on linguistics are very numerous; notice, Assimilation and 
attraction in language.—Idealism in the science of language (Lan
guage is the conception of the world peculiar to a people).—The Coptic 
language.—Pott vs. Steinthal on the subjectivity of language.—The duel 
among the Shemetic peoples.—Outline of a comparative syntax. 

The centre of civilization in antiquity.—Geography and psychology. 
—The language of gesture. 

The origin of customs (Lazarus considers them a result of social ex
istence).—Ideas in history. 

On nationality.—Influence of dwellings on moral conduct, based on 
statistics.—The legal condition of woman in the ancient Roman and 
German law.—The principle of nationalities in Italy.—The ancient 
German empire. 

Plato's theory of ideas.—The controversy between Trendelenburg 
and Kuno Fischer.—Poetic imagination and the mechanism of con
sciousness. 

The principal co-laborers, besides Lazarus and Steinthal, are Del-
briick, Tobler, Cohen, etc. 
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researches ? I s i t not the f i r s t d u t y o f the promoters o f 
th is w o r k , to make out f r o m t ime to t ime balance sheets 
o f the i r results ? 

T h e E n g l i s h anthropologists, w i t h w h o m we are not 
f u r t h e r concerned here, appear to have apprehended better 
the conditions o f a psychology o f the races. T h e y have 
sketched i t i n monographs. A n x i o u s , above a l l , to collect 
facts, they have yet d r a w n interesting conclusions. Thus 
L u b b o c k and M a c L e n n a n have studied the p r i m i t i v e 
f a m i l y ; T y l o r attempted to prove tha t the f i rs t stages 

o f c iv i l i za t ion are always u n i f o r m , whatever be the race, 
t ime , or country . W e advise some laborer on the Zeitschrifi 
far Volkerpsychologie to employ s imi lar materials i n the 
Review. 

Stuar t M i l l , i n the book tha t he devotes to the logic 
o f the mora l sciences,1 treats o f the method o f ethology, 
tha t is, o f the science o f character, i nc lud ing i n i t the 
f o r m a t i o n o f nat ional or collective character, as w e l l as 
i n d i v i d u a l . H e makes i t ent i re ly a deductive science. 
A c c o r d i n g to h i m , psychology founded on observation 
and experience, discovers the fundamenta l laws o f m i n d ; 
ethology determines the nature o f th is product, con
f o r m a b l y to these general laws, i n a body o f mora l and 
physical circumstances. I t w o u l d be interesting to k n o w 
what the representatives o f the Volkerpsychologie t h i n k 
o f this m e t h o d ; fo r , t hough they are exp l ic i t enough as to 
the object, the end, and the elements o f the i r science, 
they have not been suff ic ient ly expl ic i t as to the method. 
T h e y seem to have aimed especially at the collection o f 
data, and i n th is they have shown themselves more 
empir ica l than Stuart M i l l himself . B u t we must not 
censure t h e m : these studies o f detail w i l l have the i r use; 
they deserve to be continued, and thei r promoters have 

1 System of logic, book V I , ch. 5. 



SCHOOL OF HERBART. 67 

an assured place i n the h i s t o r y o f contemporary G e r m a n 

psycho logy . 1 

••Among the representatives of the Volkerpsychologie, Ave may further 
mention Bastian, who has written many works on this subject. Yet his 
Menseh in der Oeschichte (3 vol. Leipzig, 1860) is as much a book of an
thropology. As for his Beitrdge zur vergleichenden Psychologie, Zur natur-
wissenschnfdichen Behandlungsweise der Psychologie, and other works, they 
are far from giving what their titles promise. They consist of a col
lection of essays on the worship of ancestors and manes, on the different 
conceptions of the spiritual principle among primitive peoples, on prop
erty, priests, medicine-men, etc. I t is an inextricable medley of facts, in 
which the beliefs of all the savage races, and of all the ancient nations, 
are often heaped up upon the same page. 



C H A P T E R I I I . 

LOTZE. 

The Theory of Local Signs. 

I. 

I N a s tudy o f empir ica l psychology i n Germany, i t is 
equal ly impossible to pass Lotze i n silence and to treat 
h i m w i t h thoroughness. I n general character and i n 
tendency, he is above a l l a metaphysic ian; i n educa
t i o n and profession, he is f a m i l i a r w i t h physiological re
search. A t the age o f twen ty - two , after hav ing studied 
phi losophy and medicine w i t h equal enthusiasm, he was 
charged, as privat-docent, w i t h this double ins t ruct ion i n 
the U n i v e r s i t y o f L e i p z i g (1839). I n the years that 
fo l lowed , his publicat ions showed marks o f this double 
course o f study. H e contr ibuted to a d ic t ionary o f p h y s i 
ology (Handworterbitch der Physiologie o f Wagner ) i m 
por tant articles, quoted t o - d a y ; he published a Treatise on 
Pathology and General Therapeutics (1842), a Physiology 
of the Physical Life (1851) . A n d at the same t ime he made 
ready a Metaphysics (1841), a Logic (1843), and a Medical 
Psychology (1852). F r o m that t ime metaphysical tenden
cies seemed to p reva i l more and more w i t h Lotze , as is 
seen i n his Microcosm, now i n its f o u r t h ed i t ion , 1 his 

1 Mikrokosmus: Versuch einer Anthropologic, 3 vol., Leipzig, 1856-64; 
2d edition, 1869-72; (3d ed., 1876-80. The first volume only of the 
4th ed. has appeared, 1884.—Tr.). The divisions of the work are: body, 
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History of Aesthetics in Germany and the System of Phil
osophy, devoted to logic and metaphysics. 1 

T h e greater p a r t o f his w o r k then is en t i r e ly outside 

o f ou r subject, and we have n o t h i n g to say o f i t here. H i s 

psychology i t s e l f f a l l s o n l y h a l f w i t h i n ou r p l an . Lo tze , 

i n fact , a l t h o u g h e m p l o y i n g experience la rge ly , never sep

arated psychological researches f r o m metaphysical hypo the 

ses, and we can say w i t h o u t hesi tat ion t ha t the " p sycho l 
ogy w i t h o u t a s o u l / ' w h i c h has gained a good ly number o f 

adherents i n G e r m a n y , i n la ter years, never had his ent i re 
allegiance. I t is, yet , i n t r u t h , a phys io logica l psychology 

t ha t he has a t tempted under the ra ther s ingula r t i t l e o f 

Medical Psychology, and , such as i t is, at t w e n t y - s i x years 

f r o m the date o f i ts appearance, i t remains the book t ha t 

acquaints us best w i t h L o t z e as a psychologist , and assigns 

h i m a place i n the con temporary movement tha t we are 

discussing. 

O f the three vo lumes o f t h i s w o r k , the first is de

voted to pure metaphysics . 2 O f the rest, m u c h has g r o w n 

o l d ; the author , we believe, w o u l d no t hesitate to a d m i t 

i t . N o t to speak o f the phys io logy o f the nerves, v e r y 
d i f f e ren t n o w f r o m w h a t i t was t h i r t y years ago, the 

manner o f approach ing or s ta t ing d i f f e r en t problems is 

en t i r e ly d i f f e r en t since Fechner , W u n d t , H e l m h o l t z , have 

treated t h e m . A n analysis o f the Medical Psychology 
w o u l d be out o f place. W e w i l l present o n l y tha t p o r t i o n 

o f the w o r k w h i c h is n o w most va luable . L e t us l ay aside 

soul, life, man, spirit, course of the world, history, progress, connection 
of things. I n this body of questions so different, the problems of psy
chology are as often touched upon as treated. (English translation by 
Eliz. Hamilton and E. E. C. Jones, London, 1885.—Tr.) 

1 Theil I , Logik, drei Biicher von Denken, 1880; I I , Metaphysik, 1879. 
(English translation under supervision of Bosanquet, Oxford, 1884.— 
Tr.) 

2 Translated into French by M . Penjon under the title, Principes de 
Psychologie physiologique (Bibl. de Phil, contemp.). 
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the metaphysics o f the author. W e w i l l o m i t also the 
studies on sensation, feeling, w i l l , w h i c h are necessarily 
f o u n d i n every psychology, and w h i c h have since been 
presented i n a larger f o r m i n Germany and elsewhere. 
These questions excluded, we w i l l enquire on ly in to a 
single po in t and examine its de ta i l s : the theory o f local 
signs and the perception o f space. T h i s is real ly the most 
o r ig ina l par t o f the Psychology o f Lotze, the par t that s t i l l 
l ives, accepted, or at least discussed, b y the best thinkers , 
and whose influence is to be f o u n d i n a l l contemporary 
discussions. W u n d t has admit ted i t b y m o d i f y i n g i t ; 
H e l m h o l t z 1 considers i t the f i r s t decisive step toward b r i n g 
i n g physiologists to the opinion that the perception o f ex
tension is not inborn , bu t arises f r o m experience. 

I t is the exposition o f this unique question, then, to 
w h i c h we now t u r n . Y e t , inasmuch as i t is d i f f i c u l t to 
separate ent i re ly the experimental study f r o m the meta
physical hypothesis i n the Psychology o f Lotze, and inas
much as his phraseology presents an ontological character, 
and cannot be changed wi thou t a l ter ing his teaching, i t is 
necessary that his method, w h i c h is neither purely specu
la t ive nor pure ly empir ica l , be explained to the reader. 

W h a t strikes us at f i r s t sight i n Lotze is his p ro found ly 
metaphysical t u r n o f m i n d . Nowhere does he treat psy
chology as a science o f the simple phenomena o f the soul. 
H e reckons o f on ly second importance the investigations 
peculiar to the sciences o f nature, tha t are concerned on ly 
w i t h the outside o f th ings . " W e have," says he, " t w o 
k inds o f scientific knowledge. W e know, on the one hand, 
nature, the essence o f the object studied ; on the other 
hand, we k n o w on ly the external relations tha t are possible 
between i t and other objects. I n the f i r s t k i n d o f k n o w 
ledge, there is a possible question o f a cognitio rei o n l y 

1 Optique Physiologique, French trans., p. 758. (German ed. p. 595—Tr.) 



LOTZE. 7 1 

w h e n our inte l l igence apprehends an object, not s i m p l y 

under the f o r m o f ex te rna l being, b u t i n an i n t u i t i o n so 

immedia te tha t we are able, b y ou r senses and ideas, 

t o t r anspor t ourselves i n to i t , to penetrate i ts peculiar 
nature , and consequently, to k n o w w h a t ought to be, ac

c o r d i n g to i ts i n t e rna l and specific essence, the order o f 

such a be ing . O n the con t ra ry , the other scientific k i n d 

o f knowledge , the ex te rna l , cognitio circa rem, does no t 
penetrate to the essence o f th ings , bu t consists m a i n l y i n a 

clear a n d precise apprehension o f the condi t ions under 

w h i c h the object manifests i t s e l f to us, and under w h i c h , 

i n consequence o f i ts var iable relat ions to other objects, 
i t is r e g u l a r l y t r a n s f o r m e d . " 1 

There is no one w h o does no t a d m i t w i t h Lo t ze t h a t 

knowledge o f the essence o f th ings is more valuable t h a n 

knowledge o f the i n t e rna l or ex terna l events tha t manifes t 
t h e m . B u t u n f o r t u n a t e l y , we do no t see tha t we are any 

where g i v e n the means o f a t t a i n i n g i t . I t w o u l d have 
been remarkable , indeed, i f L o t z e had been able to show to 

the supporters o f the psychology based upon phenomena 

alone, no t t ha t t he i r knowledge is l i m i t e d — t h i s they k n o w 

v e r y w e l l — b u t tha t another k i n d is possible, and t ha t the 

hypothesis o f a soul considered as a substantial p r i n c i p l e 
adds someth ing or other to our knowledge , and to the i n -

tel l igibleness o f in te rna l phenomena. I n psychology, i f the 
cognitio rci consists i n the a f f i r m a t i o n ever repeated, bu t never 

established, o f a p r i n c i p l e tha t feels, t h i n k s , desires; better 

s t i l l is the cognitio circa rem. T o cope w i t h the empi r i ca l 

psychology , L o t z e mus t be able to p rove tha t a science 
w o r t h y to bear t h i s name—tha t is, someth ing else t h a n 

mere o p i n i o n , i n d i v i d u a l taste, fee l ing , desire o f the hear t— 

can be more t h a n a statement o f s imultanei t ies and suc

cessions o f relat ions among states o f consciousness; he must 

1 Medici nisrhc Psychologie, vol. I . p. 50. 
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be able to show that i t is not the so-called cognitio circa 
rem that constitutes alone wha t is generally k n o w n as scien
t i f i c knowledge. 

Th i s p r o o f he has not g iven , and he h imse l f recognizes 
the equivocal nature o f his posit ion when he says " that 
we are ab le 1 to a t t r ibute to ourselves, almost w i t h equal 
reason, the most p ro found knowledge o f the soul, and, 
f r o m a scientific po in t o f v iew, the most complete ignor
ance," and when he attempts to place h imse l f i n t u r n at 
t w o contradictory points o f v iew fo r constructing psy
chology. W e find everywhere i n h i m a p o w e r f u l and 
fruit less effor t to reconcile t w o irreconcilable tendencies; 
one o f w h i c h consists i n employ ing r igorously a scientific 
method, r e ly ing upon the results o f physiology, and f o l l o w 
i n g them as a conducting t h r e a d ; the other, i n abandoning 
this method ent i re ly and postulat ing an ent i ty , " the soul ," 
under the c la im o f faultless evidence, absolute certainty, 
as a t r u t h k n o w n immediately, and thereby placed above 
a l l proof. A s we w o u l d expect f r o m a m i n d so p r o f o u n d l y 
metaphysical, i t is the nature o f this mysterious en t i ty that 
is a l l impor tan t i n his eyes. T h e rest, subordinate and 
accessory, is o f value on ly i n p ropor t ion as i t assists us 
here. I f we compare the w o r k o f psychologists to a v o y 
age o f discovery, we may say that , f o r Lotze , the t rue 
continent is the undiscovered one. 

" I f we wish to present, i n our way o f t h i n k i n g , " says he, 
" the ideal o f the science, we must consider psychology the 
science o f the essential principles o f a l l being and a l l action ; 
physics, on the contrary , 2 as the science o f the forms the 
sp i r i tua l l i f e assumes i n its development i n the domain o f 
the relations o f t ime and space. B u t i f we wish rea l ly to 
contr ibute to the progress o f the science, we must content 

1 Work quoted, trans. Penjon, p. 52. 
2 Physics is, for Lotze, the type of the cognitio circa rem. 
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ourselves, as too o f ten the gaps i n h u m a n knowledge neces

sitate, w i t h possessing th i s p r i n c i p l e i n pa r t , and i n par t 

s u b m i t t i n g the great d i v e r s i t y o f empi r i ca l phenomena f o r t h 

w i t h to the highest laws tha t abstraction can obta in , to pre

pare, l i t t l e by l i t t l e , f o r the moment w h e n i t w i l l be possible 

to deduce these phenomena f r o m the t rue p r inc ip l e , the 

lo f t i e s t o f t he i r existence." 1 

T h i s passage, so strange f o r a psychologist , signifies, i f 

we unders tand i t , t ha t the ideal o f psychology w o u l d con
sist i n becoming pure on to logy , b u t tha t f o r the present i t 

mus t be content to exp la in the k n o w n b y the u n k n o w n , the 
g i v e n b y the supposed, the real b y the i m a g i n a r y ; i n short , 

t h a t the labor ious results o f empi r i ca l psychology are an 

i l l u s i o n a n d a snare unless they b o r r o w the i r l i g h t f r o m 

th i s " r e a l i t y k n o w n i m m e d i a t e l y , " w h i c h f o r Lo tze and his 

fo l l ower s is a source o f revelat ions inaccessible to the rest 

o f us. 
W i t h o u t g o i n g f u r t h e r we see w h a t embarrassment results 

i n the cons t ruc t ion and exposi t ion o f a doctr ine o f psycho l 

ogy f r o m the e m p l o y m e n t o f such a mired method , as we 

have cal led i t above. W e m i g h t define i t s t i l l better thus : 

a process t h a t consists i n pa r t o f e m p l o y i n g the scientif ic 

me thod , i n par t , under pre text o f d o i n g better, o f neglect

i n g i t al together. L o t z e offers us the spectacle o f a m a n 

caught c o n t i n u a l l y between his science and his tendencies, 

between his pos i t ive knowledge and his habits o f t h o u g h t . 
H e puts metaphysics v e r y h i g h w i t h o u t be ing w i l l i n g to 

renounce f a c t s ; he lays m u c h stress on facts, b u t subor

dinates t h e m to metaphysics : and he never succeeds i n 

u n i t i n g these t w o d i s s imi la r elements, w h i c h , i n whatever 

w a v he a t tempts to j o i n t h e m , demand o n l y t ha t t hey be 

separated. 
H e is, however, a v igorous and penet ra t ing t h i n k e r , and 

1 Mrdicinische Psychologie, loc. cit., p. 58. 
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i t is on ly j u s t to do h i m r i g h t f u l homage. T o s i f t a ques
t ion , t u r n and re turn i t on a l l its sides, to perceive a l l pos
sible hypotheses, and discuss the i r degrees o f probabi l i ty , 
he is w i t h o u t an equal. H i s manner o f w r i t i n g shows i t . 
A dialectician o f marvellous subtlety, he distinguishes and] 
divides to excess, recall ing at times the method o f the scho
lastics, sometimes also advancing i n phrases that are vague, 
general, o f noble swing, af ter the manner o f the French 
sp i r i tua l i s t s ; bu t we constantly regret the scarcity o f facts 
and examples. 

W h e n he is concerned w i t h a def in i t ion o f the "essence of 
the soul ," a question that is very dear to h i m , he spends so 
m u c h t ime w a r n i n g us o f false solutions, bad methods, mis
taken points o f v iew, the custom o f speaking o f the spir i t 
as we speak o f matter, i n combatt ing opposing definitions, 
tha t wha t he h imse l f says on the point is reduced to very 
l i t t l e , and the result o f a great effort is merely a negative 
impression. H e puts us i n m i n d more than once o f the 

saying o f Monta igne o f one o f the ancients: " W h a t juice 
and mar row he has i n h i m are dr ied out i n the process o f 
cook ing . " 

W e have t r i ed to show that the psychology o f Lotze is 
embarrassed at each poin t by his metaphysics. I t wou ld 
be outside our purpose to explain his metaphysics at l eng th : 
some lines w i l l suffice. Lotze can be looked upon as a rep
resentative o f the doctrine called i n Germany Idealrealismv.. 
a t e rm that is applied to the schools ho ld ing a middle place 
between idealism and realism. I f we consider Schel l ing 
and Hege l typ ica l idealists, and Herba r t and his disciples 
typ ica l realists, we w i l l notice that their fundamental po in t 
o f divergence is t h i s : I s the or ig ina l element the idea or 
the tinny? Does thought regulate things, or do th ings 
regulate t hough t? Ideal-real ism considers the solut ion 
false that is commit ted to either the one or the other o f 
these alternatives. I t postulates paral lel ism between thought 
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a n d be ing , b u t no t i d e n t i t y . I t admi ts facts as founda t ion 

a n d p o i n t o f depar ture ; but , advanc ing upon th is , i t aspires 

to the conclusions o f idea l i sm. Lo t ze occupies a posi t ion 

o f t h i s k i n d i n G e r m a n speculation. A na tura l i s t and 

phys i c i an b y education, a poet and ar t i s t i n d isposi t ion, 

he sets ou t w i t h facts, b u t a l lows h i m s e l f to be carr ied 

away b y his aspirat ions a f te r the ideal , beyond the l i m i t s 

o f the phys ica l w o r l d . H e distrusts the p u r e l y idealist ic 

so lu t ion , b u t fears ma te r i a l i sm and a mechanical explana

t i o n o f the universe s t i l l more. Besides, i n his metaphysic, 

f ee l ing , aesthetic taste, and re l ig ious convict ions, p l ay a 
great r o l e : among a l l hypotheses he accords undisputed 

prerogat ive to t ha t w h i c h satisfies most o f our m o r a l needs. 1 

F r o m th i s ensemble results a doct r ine a l i t t l e vague i n ou t -
l i n e a n d d i f f i c u l t to reduce to system, yet clear enough i n 

i ts general impression. 

II. 

The Psychologie of Lotze, setting aside the first part, 

w h i c h is devoted en t i r e ly to insoluble questions o f meta

physics, and the last chapters, i n w h i c h the psychology o f 

disease is ra ther touched upon t h a n treated, embraces the 

f o l l o w i n g questions : the s tudy o f s imple sensation, fee l ing , 

movement , a n d i n s t i n c t ; the rise o f the i n t u i t i o n o f space; 

consciousness, i t s d i f f e r en t states a n d the condit ions o f i ts 
development . A s we have said above, we w i s h here o n l y 

t o examine a s ingle p o i n t . 
I t is necessary f r o m the first to unders tand w e l l the ob 

jec t t h a t L o t z e sets before h i m i n his chapter on the raum-
lichen Anschauungen. H e does no t propose to exp la in the 

n o t i o n o f space, considered as an o r i g i n a l and i r reduc ib le 

1 Wo zwei Hypothesen gleich moglich sind, die eine iibereinstimmend mit 
moralischen Bediirfnissen, die andere mit ihnen streitend, kann Nkhts die 
Wuhl zu Gunsten der letztern lenken. (Medicin. Psych., p. 36.) 
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\ form of the mind. He declares himself very clearly on 
this point , W e can reproach h i m on ly f o r not h a v i n g 
shown i n the beginning o f his exposition, th is impor tan t 
d is t inct ion w h i c h is manifest throughout , and w h i c h takes 
the f o r m o f remarks i n the course o f the discussion. I t is 
a f a u l t o f composit ion tha t is very embarrassing; for , as a 
result , some uncertainty arises i n the reader's m i n d as to 
the object the author proposes. A t f i r s t glance he seems 
to be engaged upon a " deduction " o f space, upon an ele
mentary analysis whose object is the reduction o f space to 
a s impler no t ion—a reduction that some o f the empirical 
schools have attempted. B u t not so. " I t is not at a l l our 
project ," says Lotze , 1 " f r o m these local signs to deduce the 
soul's f acu l ty o f perceiving space -in general, nor the neces
s i ty i t is under o f apprehending the t h i n g fe l t i n this no
t iona l category. W e presuppose, on the contrary, that there 
are i n the nature o f the soul grounds by reason o f which 
i t is not on ly capable o f a not ion o f space, bu t is fu r the r 
compelled to app ly this not ion to the content o f sensation, 
and we seek to expla in by hypothet ical physiological rela
tions, | between the local signs,! neither th is facul ty nor this 
compulsion. Y e t , w h i l e we accept and ho ld as a fact to 
be recognized f r o m the f i rs t , that the soul is able to f o r m 
these ideas o f space and consents to it; i t remains to ask 
f u r t h e r on wha t pr inc ip le , i n this general idea o f space, its 
d i sc r imina t ion is guided i n assigning one sensation to 
such a place and another to another, and how i t is led to 
regard the sensations a and b as contiguous, the sensations 
a and c as remote i n the i r relat ion to each other." 

T h e general i n t u i t i o n o f space is then assumed as an 
o r i g ina l fact and placed above a l l explanation. Y e t i t is 
not to Lotze a k i n d o f en t i ty p r i o r to experience. " W e 
must not imagine that , before the soul receives external 

1 Medicinische Psychologie, book II, g 292. 
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impressions, i t spreads out , l i k e a net ready to catch any 

t h i n g t ha t f a l l s i n t o i t , the i n t u i t i o n o f i n f i n i t e space o f 

three dimensions en t i r e ly f o r m e d and a l ready complete. 

T h e quest ion w o u l d arise again, h o w do we get impressions 
t o enter a net l i k e t h i s spread i n a w o r l d where as yet 

t hey are not . T h e power o f responding to the act ion o f 

l u m i n o u s waves b y the sensation green or red is ex

p la ined o n l y as a manner o f reaction pecul iar to the nature 

o f the soul a n d innate, a f f o r d i n g room f o r no deduct ion 
whatever . A f t e r h a v i n g experienced these sensations, we 

construct the general idea o f color. I t is the same w i t h 

space. W e do not have at first the vacant i n t u i t i o n i n t o 

w h i c h the images o f th ings tha t affect us are to be subse
q u e n t l y placed ; bu t , react ing according to the laws o f our 

nature against exci tat ions a l ready experienced, we commence 
b y loca l i z ing an impression p near another q, b y i m a g i n i n g 

a l ine m n tha t can be called an element o f the f u t u r e space, 
b u t no t a l i ne i n space, f o r the ent ire space i n w h i c h i t 

w o u l d then be traced does not yet exist . I t is later, upon 

observ ing w h a t we have done, or w h a t is done i n us, t ha t 

we conceive o f the poss ib i l i ty o f u n i t i n g t w o o f these lines 
pq, rs, b y t w o others, pr, qs, and tha t , by c o n t i n u i n g our 

observations, we acquire the conv ic t ion t ha t the poss ib i l i t y 
o f thus connect ing t w o g i v e n points has no l i m i t . So the 

i n t u i t i o n o f i n f i n i t e space is f o r m e d ; i t is the resul t o f the 
c o m b i n a t i o n o f e lementary reactions na t ive to the soul and 

be long ing to i t , as is said, a priori"1 

I t is t hen w e l l understood tha t Lo t ze does no t a t t empt 

t o e x p l a i n the empirical genesis o f the i n t u i t i o n o f space. 

1 Revue philosophique, Nov. 1887, vol. IT, p. 345. Lotze has given a 
more extended exposition and resume of his theory of local signs in the 
Medicinische Psychologie. I n the article from which this passage is 
taken, he replied to various objections that his theory had called forth. 
Another resume is given by Lotze, in an appendix to the work of Stumpf, 
of which we wi l l speak in Chap. V. I t was published in 1873. 9 pages. 
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In order that our visual and tactile sensations appear to us 
extended, i t is necessary and i t suffices that there be w i t h i n 
us the possibi l i ty and the necessity o f co-ordinating thein i n 
a certain way. T h i s admit ted, wha t is experimentally the 
disposit ion that favors such a co-ordination? 

T h e great, almost inevitable error, that is inherent i n 
almost every theory o f space, and against which Lotze 
wished to guard himself , consists i n confounding the solu
t i o n o f the problem w i t h its data. We never free ourselves 
f r o m a petitio principii; to explain space, we always 
employ elements tha t contain this idea. The grossest 
f o r m o f this mis taken solution is the old hypothesis o f 
idea-images. I t is not sufficient to detain us, and no 
one w o u l d be w i l l i n g to discuss seriously whether or not 
smal l copies o f objects enter the " s o u l " f r o m without . 
Y e t th is doctrine, i n a much more refined and subtle fo rm, 
indeed, meets us s t i l l everywhere. A l l the theories o f 
space, i n fact, admi t more or less, that the f o r m under 
w h i c h a quan t i t y o f simultaneous excitations o f the ner
vous system f o l l o w one another i n space, affords immedi
ately the reason f o r a s imi lar disposition o f sensations i n 

space. 
T o i l lus t ra te the cr i t ique o f Lotze by an example, sup

pose the end o f a rule be l a id on the h a n d ; a certain 
number o f nerve extremities are excited, and the excita
t ions are t ransmit ted b y the nerves to the sensorium. I t 
is general ly held tha t these excitations are then repro
duced, not to say where or how, i n the same order as the 
impressions received, i n such a way tha t the series A , B , 
C, Z , o f cutaneous impressions, becomes a series 
a, b, c, z, o f in ternal states, the f o r m o f the f i r s t 
series g i v i n g the f o r m o f the second. I t is thus i m p l i c i t l y 
maintained tha t each point o f the hand touched by the rule 
is represented i n the sensorium b y an analogous equivalent. 
F o r visual impressions, consisting o f images painted on the 
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re t ina , there is a s i m i l a r hypothesis , w h i c h i t is needless 

to develop. I n short , i t is a d m i t t e d tha t t ha t w h i c h per

ceives i n us—soul or b r a i n — b y whatever t e r m i t be desig

nated, presents a r ep roduc t ion o f ex te rna l impressions, 

m o d i f i e d , reduced, t r a n s f o r m e d ; t ha t each element o f 
extension is perceived as extended. 

"Whatever metaphysica l so lu t ion we adopt, whe ther we 

suppose w i t h mater ial is ts t ha t the soul is extended, or w i t h 

idealists, t ha t the soul is no t extended, matters not , since 
the same e r ro r is a lways c o m m i t t e d . I n order to get r i d 
o f th i s perpetua l i l l u s i o n , i t is necessary f r o m the first to 

unders tand tha t our v i sua l and tact i le impressions can be 
perceived only under the form of intensive states. W h a t each 

p o i n t touched t ransmi t s to " the s o u l " is no t an extended 

image o f t ha t po in t , b u t an in tensive mod i f i ca t i on , v a r y 
i n g w i t h the nature and energy o f the impression. I n 

order to percept ion the impressions o f the ru l e placed on 

the h a n d mus t be w h o l l y t r ans fo rmed , comple te ly changed 

i n nature : a t o t a l i t y o f g i v e n extensives mus t become a 

t o t a l i t y o f g i v e n intensives, and thus f u r n i s h to the soul the 

ma te r i a l o f a reconstruct ion, a t r a n s f o r m a t i o n anew o f the 

in tens ive i n t o the extensive. " T h e great advance here 
consists i n no longer de taching f r o m th ings t h e i r object ive 

images, b u t i n t r o d u c i n g , i n t he i r stead, immed ia t e ly i n t o 

consciousness, subject ive figures o f exc i ta t ion , w i t h t h e i r 

special contour . U n d o u b t e d l y there mus t be supposed also, 

i n the t ransmiss ion o f these figures to the soul, a p o i n t \ 
where t h e i r geometr ical f o r m disappears, l e a v i n g no traces, : 

a n d where i t is replaced i n the soul b y a sum of intensive 
excitations, w h i c h , l i k e the p i t c h o f sound, conta in no i n - i 
d ica t ion o f extension or o f pos i t ion i n space. I f , con-\ 

sequently, we ob ta in a no t i on o f the pos i t ion o f ex te rna l 

objects, i t cannot be b y means o f perception, b u t b y 

means o f the new reproduction of space. I n general, the 

extensive is t r a n s f o r m e d i n t o the intensive. I t is thus tha t 
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the soul must first reconstruct, w i t h i n , a new w o r l d o f space, 
i n wh ich the images o f external objects find a correspond
i n g func t ion . Just as a variable magnitude can decrease to 
zero, and setting out thence take a new increase; so i t is 
absolutely necessary that the regular geometrical impres
sions disappear at a po in t where there is no longer space, to 
be reproduced again on the other side. Just as, fu r ther , 
a variable magnitude is developed anew, not because i t re
serves its fo rmer positive values to place them, so to speak, 
under the value zero, but because the l aw o f its var ia t ion is 
appl ied i n the temporary destruction o f its positive v a l u e ; 
so also the impressions conveyed to the soul are developed 
i n a new w o r l d o f space, not by obscuring i n consciousness 
the concealed qua l i ty o f space, bu t b y exh ib i t i ng their 
capacity o f ma in ta in ing i n the extensive excitations o f the 
soul, wh ich have produced them, relations whence result 
anew, t h rough the consti tutive facu l ty o f nature, images o f 
the objects i n ques t ion ." 1 

I f i t be admit ted that, when the peripheral impression, 
t ransmit ted b y the nerves, becomes a state o f consciousness, 
i t ceases to present an extensive character, i t s t i l l remains 
to expla in how each o f the elements that constitute this 
impression conserves its peculiar character and its relations 
to the other elements ; how i t is differenced f r o m them and 
associated w i t h them : for , w i t h o u t such conditions as these, 

1 Medicinische Psych., vol. II, \ 287. Lotze further compares the soul 
to a lens that focuses at an indivisible point all the rays reflected from a 
colored surface. At this point i t would be no longer possible to dis
tinguish the relative position of the rays, since they are condensed in a 
general glare. But beyond this point the rays diverge again and spread 
out on an inverted scale, a copy of the given surface. In this comparison, 
the convergent rays represent the nervous movements caused by an ex
ternal impression; the point of concentration corresponds to the unity 
of consciousness; and the bundle of divergent rays represents the recon
struction in the soul of the previously destroyed relations of space. 
(Revue philosophique, vol. I V , p. 347.) 
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no reconstruct ion o f space is possible. T o th i s the h y p o 

thesis o f local signs a f fords a r ep ly . 

Tac t i l e a n d v i s u a l sensations are the o n l y sensations; 

t h a t i m p l y — a t least, i n a clear and indub i t ab le w a y — t h e , 

n o t i o n o f extension. Hence a great difference between t h e m 

a n d sensations o f hear ing , taste, and smel l . A sound, a 

taste, an odor produce modif ica t ions o f ou r organs, t ha t 

v a r y according to the specific character o f these sensations ; 
b u t t hey produce n o t h i n g more. Between a single sound 

a n d several iden t ica l sounds t ha t affect us s imul taneously , 
there is a difference o n l y o f in tens i ty : each sound blends 
w i t h those l i k e i t , w i t h o u t p reserv ing i ts i n d i v i d u a l i t y ; the 

in t ens i ty o n l y o f the sensation is re inforced . I n the same 

manner , between the odor produced b y one odorous mole

cule and the odor produced b y thousands o f s i m i l a r mole 

cules, between the taste produced b y one sapid molecule 

aud the taste produced b y thousands o f s i m i l a r molecules, 

there is a difference o n l y o f less and greater. Such is the 

case w i t h a l l the in tensive sensations. 
W i t h extensive sensations, the condi t ions change, aud 

the phenomenon becomes more complex . W i t h o u t doubt , 

there are also var ia t ions i n in t ens i ty here (compare, f o r 
example , a l u m i n o u s p o i n t w i t h a l u m i n o u s body , a red 

p o i n t w i t h a red c l o t h , contact at a p o i n t w i t h contact o f 
the w h o l e hand) ; b u t a new character o f the first i m p o r t 

ance is added to t h a t o f in tens i ty : extension. L e t us ex

amine t h i s new character. 
T o reduce the p r o b l e m to i ts s implest terms, we w i l l ex

clude a l l compl i ca t ion due to pa in and pressure, and suppose 

t h a t the head o f a p i n touches the s k i n , t ha t a red p o i n t is 

pa in ted on the re t ina . A s i n the case o f intensive sensation, 

a movemen t o f the corpuscles o f touch and o f the rods o f 
the re t ina , a t ransmiss ion o f th i s movement , b y the nerves, 

t o the sensorium, is occasioned; b u t t h i s tact i le or v i sua l 

sensation does no t appear to us as a s imple mod i f i ca t i on o f 



82 GERMAN PSYCHOLOGY OF TO-DAY. 

ourselves; i t is referred to a po in t o f our body or to an ex
ternal object; i t is placed i n space. I n a w o r d , there is 
here more than a sensation fel t , there is a sensation localized. 

The difference between intensive and extensive sensations 
becomes more s t r i k i n g s t i l l i f , i n place o f a single point , many 
points o f the sk in or retina, as is most o rd ina r i l y the case, 
are simultaneously affected. There is produced no longer 
a fusion o f sensations i n a sensation more intense; but each, 
preserving its i n d i v i d u a l i t y , is co-ordinated w i t h others and 
forms the cont inui ty that we cal l extension. 

I f a l l the points o f the sk in i n a case o f contact, and a l l 
the points o f the retina i n the case o f a colored surface, fe l t 
identical impressions i n an identical way, i t w o u l d be natu
ra l to admi t that there is produced here, as i n the case o f 
intensive sensations, a fus ion, and not a co-ordination o f 
sensations. B u t as, i n fact, there is no such fusion, i t must 
be admit ted that each point o f the sk in , each po in t o f the 
retina, feels after its k i n d , that is, imposes upon the impres
sion received a part icular mark , as indis t inct as y o u w i l l . 
Th i s special mark w h i c h differentiates each impression f r o m 
others is the local sign. 

H o w are we to conceive these local signs ? " W e are able 
at the outset," says Lotze, " to represent them, i n general, 
under the f o r m o f a physical nervous process, associated con
stantly, i n each par t o f the nervous system, w i t h a variable 
nervous process, w h i c h at the same point , serves as basis f o r 
the qual i ta t ive character o f the sensation." L e a v i n g these 
generalities f o r a more exact determinat ion : " W e are able," 
says he, " i n t w o ways to conceive a system o f local signs 
f r o m which a clear and geometrical idea o f space w o u l d 
resul t : 1st. I t could be made up o f muscular sensations. N o t 
on ly every posit ion o f a l i m b , but f u r t h e r every contact o f 
one o f its parts could be dist inguished f r o m tha t o f another 
par t b y a par t icular combinat ion o f those l i g h t accessory 
sensations which are p rovoked at the points o f special cou-
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tact b y the t ransmiss ion o f the exc i ta t ion . 2d . S t i l l , w h a t 

w o u l d p e r m i t a m u c h more complete and easy de te rmina t ion 

o f magni tudes mathemat ica l ly comparable, w o u l d be a system 
of movements, produced, perhaps, b y the passage o f the ex

c i t a t ion , or, at least, b y a tendency deve lop ing i n the sense 

affected. L e t us conceive some v e r y sensible organ, so mobi le 

tha t b y the act ion o f an appropr ia te muscular system, any 

one o f i ts sensible points can be t u r n e d t o w a r d any and a l l 

d i rect ions o f space; and suppose, f u r t h e r , t ha t the influence 
o f the exci ta t ion a lways awakes i n some w a y these tendencies 

to m o v e m e n t : we see t ha t each p o r t i o n o f the organ w i l l 
have the power o f a t t r i b u t i n g to i ts excitat ions a mathemat ic

a l l y de te rmined local s ign, i n a complete and en t i r e ly special 

w a y . I n d e e d , each p o r t i o n w o u l d have the power o f a w a k 

i n g a tendency to movement , de termined not o n l y i n m a g n i 

tude , b u t also i n d i rec t ion , i n correspondence w i t h the three 

co-ordinates o f space: a tendency w h i c h does not recur ex

ac t ly f o r any other p o r t i o n , and w h i c h , however, i n re la t ion 
to every other s i m i l a r tendency to movement , sustains a cer

t a i n degree o f resemblance, or difference, o f elevation or op 

pos i t ion . These considerations lead us at once to seek the 

local signs not i n the accessory passive states alone w h i c h 
each p o r t i o n o f the nervous system experiences i n a d d i t i o n 

to the sensorial exc i ta t ion , b u t ra ther i n the movements 
w h i c h the same por t ions tend to p r o v o k e t h r o u g h the i r con

nect ion w i t h the rest o f the nervous system. T h e eye, as 

w e l l as the sense o f touch, w i l l g ive us occasion to test the 

va lue o f th i s hypothesis i n e x p l a i n i n g the no t ion o f the 

w o r l d . " 1 

T o make these general considerations u p o n the local 

sighs complete, i t remains to ask w h a t re la t ion they sustain 
to consciousness." A l t h o u g h Lo tze is not disposed, i n general, 

to overest imate considerations based upon the unconscious, 

1 Medicinische Psychologie, book IT, ibid., § 291. 
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he is incl ined nevertheless to assign them an impor tan t role ; 
and one is not astonished that H a r t m a n n has considered this 
theory o f local signs 1 as p roo f o f his doctrine. W h e n we 
determine t r igonometr ica l ly the posit ion o f distant points 
f r o m the angle that the visual rays f r o m ourselves to these 
points include, we make a perfect ly conscious use o f our local 
signs. I n ord inary l i f e when we refer a cutaneous excita
t i o n to a g iven po in t on the sk in , by v i r t u e o f an associa
t i o n founded on experience, we have s t i l l a clear conscious
ness o f the. local sign. B u t , i n most cases, i t is not so. 
" W h e n i n the sphere o f v is ion we localize colored points 
perceived simultaneously, the reason o f this localization lies 
ent i re ly outside o f consciousness, and the local signs that we 
s t i l l postulate pe r fo rm thei r funct ions unconsciously." The 
case is analogous to that o f reflex movements, w h i c h enter 
consciousness on ly as accomplished facts. " Localizat ion, 
i n space, then, belongs to the unconscious product o f the 
soul's action t h rough the mechanism o f its in ternal states." 2 

Lotze has recently declared tha t he could not subscribe 
to the op in ion o f those who main ta in that, his theory admi t 
ted, i t is possible to v e r i f y the hypothesis o f local signs b y 
reflection and in ternal observation. " W e do not forget ," 
says he, " the uncertainty and a rb i t r a ry character o f every 
hypothesis upon w h i c h phenomena are supposed, w h i c h 
exist i n the soul, bu t exist unconsciously. W e certainly 
have not the r i g h t to admi t such unconscious states, at 
least to compare them w i t h forgot ten and reproduced 
ideas, the on ly examples o f the persistence i n the soul 
o f that wh ich persists no longer i n consciousness. B u t 
i n the case i n hand I believe we have this r i g h t , " 3 T h e 
sk i l l ed musician executes unconsciously acts tha t were at 
first conscious. " W e are persuaded that i t is the same w i t h 

1 Philosophic d. Uvhcwnsstcn, trans. Nolen, I , p. 371, etc. 
2 Medicinische Psych., ibid., \ 2!»4. 
s .Revue philosophique, loc. ext., p. 360. 
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the local iza t ion o f our sensations. I t seems at present to 

t ake place suddenly , at the v e r y ins tant tha t we open our 

eyes; b u t at the d a w n o f l i f e th i s power is developed o n l y 

b y means o f a series o f experiences, w h i c h , i f we could re

produce t h e m , w o u l d enable us to see, as i n so m a n y o f the 

states o f consciousness o f the c h i l d , a l l those intermediate 

states w h i c h have become impercept ib le to the consciousness 

o f the a d u l t . " 

I I I . 

A f t e r these general considerations upon the local signs, 
le t us s tudy, i n order better to understand t he i r nature, 
t he role t ha t they p l a y i n the f o r m a t i o n o f v i sua l and tac

t i l e perceptions. 

VISUAL LOCAL SIGNS. 

Setting aside the numerous questions that attach to 
v i s i o n : es t imat ion o f distance, d i rec t ion , r i g h t v i s i o n , 

u n i o n o f images i n one, etc., etc. ,—we w i l l consider a 

single p o i n t : the f o r m a t i o n o f the image on the re t ina . 

I n t h i s we f o l l o w the example o f Lo tze , w h o treats the 

other questions as mere accessories. 
T h e exc i ta t ion o f any p o r t i o n o f the re t ina produces i n 

" the s o u l " t w o corresponding states, the one determined 
to a color, the other to pos i t ion re la t ive to the po in t excited, 

w h i c h la t ter is i t s e l f r e l a t i ve ly a l l i ed to tha t p o r t i o n o f the 

re t ina among its s u r r o u n d i n g por t ions . L e t us no t forget , 

moreover, tha t th i s second state ( tha t w h i c h corresponds to 
pos i t ion) can present o n l y an extensive character. T h e 
seusation corresponding to color cannot have even the form 
of a point; f o r , be ing w i t h o u t extension, i t cannot be con

ceived as the negat ion o f extension i n space, t ha t is, as a 

p o i n t ; i t is perceived o n l y as q u a l i t y , h a v i n g nei ther a pos i 

t i v e n o r a negative re la t ion to a development i n space." 1 

1 Loc. oit , I 310. 
8 
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The local sign, that concomitant o f the sensation o f color 
w h i c h prevents its losing its i n d i v i d u a l i t y , consists, as we 
have said, i n a system o f movements. T o understand i t , 
let us suppose that the image o f a b r i l l i a n t po in t is fo rmed 
on one side o f the r e t i na : at the same t ime a movement 
o f the eye takes place, by w h i c h the centre o f clearest 
v is ion is placed beneath th is image. W e k n o w , i n fact, 
tha t there exists i n the retina a smal l por t ion at the centre, 
w h i c h has a v isual sensibil i ty ve ry superior to any other 
par t . W e k n o w , also, tha t i n v i r t u e o f a physiological 
contrivance, whose causes and o r i g i n i t is not here our 
business to investigate, the excitat ion o f any poin t o f the 
ret ina occasions a deviat ion o f the axis o f the eye, i n such 
a manner tha t the po in t o f clearest v is ion is directed toward 
the exci t ing object. 

T h i s understood, let us cal l this point o f clearest v i s ion v, 
and suppose that three other points o f the retina, a, b, and 
c are excited. T h e image formed at a w i l l g ive rise to a 
certain movement, necessary to produce the image at v. The 
image formed at b w i l l g ive rise to a movement different f r o m 
av. The image fo rmed at c w i l l g ive rise to a movement 
di f ferent f r o m av and vb. Wha teve r positions we assign to 
a, b, c, i t is easy to see that, in any case, the movements 
w i l l not be identical , that each w i l l have a character pecu
l i a r to itself. Indeed, i f we suppose that a, b and c are 
situated i n the same line, or rather, i n the same circular 
arc, the segments va, vb, vc, o f this arc must have di f ferent 
magnitudes, and, as the eye must pass over them to b r i n g 
i n t u r n the images a, b, c, i n the direct ion o f clearest v i s ion , 
there w i l l necessarily arise muscular movements tha t are 
different i n magnitude, though analogous i n other respects. 
I f we suppose a, b, c to be situated on the circumference 
o f the same circle whose centre is v, then vb, va, vc, w i l l be 
equal, bu t i n di f ferent directions. F i n a l l y , i f we suppose 
tha t a, b and c are situated neither on the same l ine f r o m 
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v, no r on the same circumference whose centre is v, t hen 
va, vb, vc, w i l l be at the same t i m e unequal i n magni tude 

and i n d i f f e ren t direct ions. " I f we designate the sum o f a l l 

these movements b y S, th i s sum is f o r each p o i n t o f the 

re t ina an unchangeable and def ini te combina t ion , and so we 

believe t ha t we have i n i t a local sign tha t differences the 
exc i ta t ion at each p o i n t f r o m the exc i ta t ion at any other ." 

I n the case tha t we have j u s t examined, we supposed a 

l i v e l y impress ion produced at a po in t o f the ret ina, and 

f o l l o w e d b y a real movement o f the eye. B u t , i n cases 
where there is no t a s ingle p r e d o m i n a t i n g impression, each 
exc i ta t ion o f the re t ina continues none the less to determine 
a s i m i l a r tendency to movement i n connection w i t h the p o i n t 

affected. " W e m a y f u r t h e r a d m i t t ha t th i s tendency has 
at f i r s t f o r i ts end o n l y the p roduc t ion o f the automatic 

movements o f the eye, bu t t ha t i t a f t e r w a r d produces a 
change i n the state o f the soul—an impression ; and, to m y 

m i n d , i t is b y means o f these impressions, i n accordance 

w i t h t he i r g r adua l and exact de te rmina t ion and the degree 

o f t he i r in t e r - r e l a t ion , t ha t the soul develops i n space the 
percept ion o f colored points , i n such a w a y tha t the i r d i s 

tance i n the field o f v i s ion , and a l l t he i r re la t ive positions, 

correspond to the distances and posit ions o f the nervous 
poin ts exci ted. I t is not necessary to require tha t these 

impressions be t r ans fo rmed i n t o conscious representations. 

A l t h o u g h th i s is a fact i n certain cases, we mus t consider 

the i n i t i a l loca l iza t ion o f the colored points an absolutely 
unconscious operat ion o f the sou l . " La te r , i n consequence 
o f hab i t , the colored poin ts seem to be placed, o f t h e m 

selves, i n de termined posit ions, and the i r localizat ion is no t 

the resul t o f a sensation antecedent to conscious movement , 

s t i l l less o f real movement . 1 " T h u s , " says Lo tze , " J t .is 

1 Lotze returns many times to this point; that we attribute, according 
to him, to real movements of the eye, an exaggerated influence in the 
development of the notion of space. See in particular he. ext., \ 323. 
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neither to real movements nor to their conscious sensations 
tha t we refer the co-ordination o f points i n the field o f 
v is ion . The first localization, ent i re ly unconscious, rests 
i n the connection between the sensor and motor nerves, 
and i t is the excitation o f these latter at the i r central ter
minations that gives to each impression o f color its peculiar 
local s i g n . " 1 

W e w i l l sum up i n a few words the exposition given. 
T h e fo rma t ion o f the field o f vis ion is possible on ly by a 
body (ensemble) o f local signs. These local signs can arise 
neither f r o m movements o f the motor muscles o f the 
eye, nor f r o m the histological consti tution o f the retina 
alone, even a l l o w i n g that each feel ing po in t presents a 
structure s l i gh t l y different f r o m that o f the surrounding 
points. The cause o f dis t inct ion among the excitations 
o f the par t icular points o f the retina can be found only 
i n the i r relations w i t h the motor t r a in . Each impres
sion fo r each po in t gives rise to a part icular movement (or 
tendency to movement) , w h i c h produces a certain psychic 
state; this state constitutes pecul iar ly the local sign. 
Lotze attributes to these acts a character i n general uncon
scious, but w i t h o u t disguising the di f f icul t ies inherent i n 
such a hypothesis. F i n a l l y , when the excitation, the move
ment, and the psychic impression that fo l lows , have been 
repeated a great number o f times, there results a complete 
knowledge o f the topography o f the retina, o f the posit ion 
o f a l l the po in t s ; this makes an immediate localization 
possible, even when the eye is i n repose. T h i s process ap
proaches very near the reflex processes i n its o r i g in (exci
ta t ion) , its end (motor reaction), its automatism, and its 
unconscious character. T o conclude w i t h the words o f 
Lotze h i m s e l f : " I t is f r o m the combinat ion o f the excita
t ions o f the retina w i t h those unconscious impressions 

1 Medicinische Psychologie, loc. cii., \ 343. 
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w h i c h associate w i t h t hem, i n the soul, tendencies to move - ; 

n ient , t h a t we m a y deduce the co-ord ina t ion o f poin ts i n 

the f i e l d o f v i s i o n . " 1 

TACTILE LOCAL SIGNS. 

It will be useless to dwell as long on this point as on 

the preceding. I t w i l l suffice to note where in the t w o 
cases d i f f e r . 

T h e corpuscles o f touch p l a y a role analogous to tha t o f 
the cones and rods i n the re t ina . There are differences i n 
s t ructure between them, at the outset, three k i n d s being 
d is t inguished (corpuscles o f Pac in i , o f Meissner, and o f 
K r a u s e ) . Moreove r , they are spread out or grouped i n a 

v e r y d i f f e r en t way at d i f f e ren t poin ts o f the s k i n . These 

facts i n themselves are suff ic ient to exp la in the fact t ha t 
the same exc i ta t ion m a y v a r y according to the cutaneous 

region t ha t i t a f fec ts ; b u t they do not e x p l a i n local izat ion. 

Q u a l i t a t i v e differences do no t e x p l a i n the fact t ha t the 
impressions are refer red to cer ta in points o f the s k i n , and 

are co-ordinated i n space. 

These anatomical differences, then , are o n l y the f i r s t con
d i t ions o f local izat ion i n space. A second_fact to w h i c h 

L o t z e attaches great impor tance , is the phenomenon called 

" the wave o f accessory sensations." A s the s k i n f o r m s a 

cont inuous surface, no exc i ta t ion , however smal l , can be 

assigned to a p o i n t where i t originates. I t a lways occa
sions tension, pressure, displacement, sma l l or great, i n the 

n e i g h b o r i n g parts . B u t the s t ructure o f the s k i n is not 
everywhere the same; i t varies i n thickness, f l e x i b i l i t y , 

r i g i d i t y . T h e contact varies according as the affected pa r t 

adheres to an osseous surface, or covers a cav i ty , or rests 

on the sof t mass o f the muscles. " T h u s the sensation re- ; 

s u i t i n g f r o m the exc i ta t ion o f a p o i n t A , is encircled b y a < 

1 Medicinische Psychologie, loc. cit., \ 328. 



90 GERMAN PSYCHOLOGY OF TO-DAY. 

wave o f accessory sensations, determined b y the f o r m o f this 
poin t , its extent, the composition o f its elements, and d i f f e r i n g 
i n these particulars f r o m the wave tha t accompanies the 
excitation o f any other point B . " I t suffices to recall the 
celebrated experiments o f Weber, to see that the tactile sensi
b i l i t y varies w i t h the regions o f the sk in . A t the end o f 
the tongue and at the ends o f the fingers, two points can be 
dist inguished, and consequently present local differences, at 
as short a distance as one and t w o mi l l ime te r s ; on the back, 
the shortest distance is two to four centimeters. B u t we 
must not be deceived here : the waves o f accessory effects, 
i n spite o f the impor tan t role they p lay i n tactile percep
t i o n , do not f u l f i l l the conditions necessary to true local 
signs. T h e y afford means o f d is t inguishing t w o sensations, 
A and B ; they do not suffice to dis t inguish them in space; 
i. e., to construct a l ine o f w h i c h A and B are the extremi
ties. 

There remains a t h i r d element: movement and the mus
cular sensations tha t accompany i t . W h i l e recognizing the 
impor tan t , capital , role that this last element plays i n the 
localization o f the tactile perceptions, Lotze insists upon i t 
less than his fol lowers do, 1 and t h inks that we cannot find 
i n i t a complete solution o f the problem i n hand. 

T o sum up, the s k i n is a cont inui ty , v a r y i n g i n its sur
face, i n consequence o f differences i n anatomical structure, 
o f direct impressions and the aux i l i a ry impressions that 
they produce, o f movement and accompanying muscular 
sensations. I n order that we may decide, says Lotze, 
whether an impression is produced on the r i g h t or on the 
l e f t , i t is necessary tha t the excitation o f the sides o f the 
body produce di f ferent sensations i n consciousness. Beings 
o f a completely symmetr ical consti tut ion w o u l d be incapable 

1 According to researches of which we will speak later, i t is maintained 
that the delicacy of the sense of place is proportional to the mobility 
of the part of the body affected. See the chapter on Wundt below, \ I I I . 
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o f d i s t i n g u i s h i n g between the r i g h t and l e f t , and i n gen
era l , between corresponding parts o f the body. ' The re 

are differences o f s t ructure , o f movement i n the members, 
o f muscula r sensation, t ha t make the d i f f e ren t i a t ion pos

sible. W e r e m a r k f i n a l l y w i t h the a u t h o r — a n d th i s fact 

shows the impor tance o f movemen t—tha t , i f the ext remi t ies 

o f the fingers be fixed u p o n the end o f a r i g i d r o d , a l l 
delicacy o f local iza t ion disappears : each exc i ta t ion instead 

o f a f fec t ing a pa r t i cu l a r po in t , seems to be d i f fused t h r o u g h 
o u t a homogeneous m e d i u m . 

W e mus t no t fo rge t , then , tha t to Lo tze , nei ther d i f f e r 
ences o f s t ruc ture , no r accessory waves, nor movement , no r 

muscula r sensations, e x p l a i n the local izat ion o f tact i le 

impressions. F o r such local iza t ion , a synthesis is neces

s a r y : " _ i t is necessary to possess already a geometr ical 

image o f the contour o f the body and to have learned b y 

experience to w h a t p o i n t the sensations A and B are to be 
re fe r red , according as they are affected w i t h the local signs 

a and ,5." 
A v e r y na tu r a l object ion arises here : the case o f persons 

b o r n b l i n d , w h o acquire the no t i on o f space b y touch w i t h 
ou t the a i d o f s ight . F r o m the first, L o t z e admi ts tha t the 

cutaneous sensations t aken alone, t h o u g h they do no t g i v e 
us the d i s t i nc t idea o f space, nevertheless g j v e rise, i n cer

t a i n cases, t o the obscure idea o f a certain largeness w h i c h 

is no t w i t h o u t some remote analogy to the idea o f space. 
F u r t h e r , w h e n the sense o f touch exists alone, the necessary 

condi t ions o f loca l iza t ion are f o u n d i n i t , i n v i r t u e o f the 

movements t h a t accompany impress ions ; b u t these move
ments h a v i n g nei ther the fu l lness no r delicacy o f those 

t h a t accompany the v i s u a l impressions, the local izat ion 
is r ude r a n d more imper fec t . " T h e s k i n is possessed 

o f i nnumerab le sensitive points , b u t the movements neces-

1 Medicinische Psych., loc. cit., \ 340. 
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sary to estimate posi t ion are not immediately possible at 
these points, as they are at those o f the retina, and i t is 
necessary tha t the movable organs combine to supply this 
defect. T h e hand s l id ing over the surface o f a body re
ceives, l i k e the retina, a great number o f impressions at 
once. W h e n i t loses one p, i t does not lose a l l ; the others, 
q, r, s, persist, and a new impression t jo ins t h e m : 1 thus 
i t is tha t g roping , together w i t h the sensibility o f the sk in , 
serves to f o r m fo r the b l i n d a notion o f space; but is perhaps 
not ent i re ly identical w i t h that wh ich sight makes possible." 
Lotze , i n effect, remarks that the facu l ty o f differentiat ion, 
being much less fine i n touch than i n sight, the space o f 
a square inch must offer to the b l i n d fewer differentiable 
points than are discerned by the man who sees. I t is concluded 
that , to the b l i n d , objects ought to appear smaller than to 
one who sees; and, i n fact, those born b l i n d , when operated 
upon (among others the case o f Cheselden), have many 
t imes expressed thei r astonishment at the unexpected size 
o f objects. 

Lotze completes his theory o f local signs w i t h an i n q u i r y 
in to the genesis o f the not ion o f external i ty . W e w i l l say 
n o t h i n g upon i t , as this question is to be examined else

where. O u r object was on ly to discuss a single point i n 
the doctrine o f L o t z e : that wh ich gives h i m true o r ig ina l i ty 
as a psychologist. 

T h i s doctrine o f local signs has been adopted i n Germany 

b y a number o f authors : admit ted wi thou t reserve by some, 
modi f i ed by others. 

T h e first mer i t that we must a l low h i m is that he has 
b rough t to l i g h t a l l the dif f icul t ies inherent i n the prob
lem. N o one has shown better than Lotze the petitio 

1 We must remark with Lotze that the persistence of each impression 
alone renders the notion of space possible. If, in the passage from p to q, 
no trace of the former persisted, we could not establish those relations 
which constitute space. 
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principii o f the o r d i n a r y so lu t ion . B y an almost u n 

conquerable tendency o f the h u m a n m i n d , we are w o n t 

to e x p l a i n space b y means o f images t ha t presuppose i t , 

W e see objects reflected i n the re t ina as i n a m i r r o r , o r 

i m p r i n t e d u p o n the tact i le organs as the s tamp upon w a x , 

a n d w e t h i n k t ha t these externa l images ough t to be 

reproduced i n ou r consciousness under f o r m s more or less 

analogous. Ref lec t ion , however , teaches us tha t k n o w l 

edge o f these images supposes anter ior knowledge o f ou r 

body , o f i ts parts , o f t he i r posit ions, i n short , knowledge 

o f relat ions i n space, and tha t th i s knowledge can be i t s e l f 
de r ived o n l y f r o m states en t i re ly i n t e rna l . Lo tze sees but 
one w a y o f r e so lv ing th i s d i f f i c u l t y : we mus t refer the 

percept ion o f extension to a percept ion o f qualitative d i f f e r 

ences, w h i c h b y a new reconstruct ion o f the m i n d become 

relat ions o f extension. 
H i s hypothesis is n a t u r a l and sc ien t i f i c ; he has deve l 

oped i t i n metaphysica l language, w h i c h we have scrupu

lous ly respected f o r the sake o f exactness. I t is based 

on facts and is offered as t h e i r o n l y probable explana t ion . 

L o t z e undertakes to show tha t the anatomical d ispos i t ion 

o f the v i s u a l and tact i le organs af fords sol id suppor t to h is 

hypothesis . " - I f we find," he says, " s u c h a d ispos i t ion 

as w i l l assure the act ion o f ex terna l excitat ions upon the 
nervous system, according to geometr ica l ly prescribed rela

t ions , t h i s d ispos i t ion w i l l a f f o r d m u c h reason f o r the be

l i e f t h a t na ture in tended to deduce f r o m these relations 
someth ing f o r consciousness: th i s i n i tself , however, explains 

n o t h i n g . " T o our m i n d he has no t insisted su f f i c i en t ly 

u p o n th i s p o i n t . I t is t rue tha t at the t i m e the Medical 
Psychology was w r i t t e n the arrangement o f the t e r m i n a l 

organs f o r the v i sua l and tact i le nerves was not as w e l l 

k n o w n as to-day. B u t , t a k i n g the question u p again qui te 

l a t e ly , L o t z e has not insisted f u r t h e r upon these anatomic 

details . Phys io logis t s seem n o w to a d m i t t ha t the s t ructure 
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o f the peripheral nerve terminations plays a great role i n 
the reception o f impressions f r o m wi thou t , and this position 
has some aualogy to the hypothesis o f local signs. 

W e have seen the impor tan t place that Lotze assigns to 
movement, i n the fo rmat ion o f visual or tactile space, 
especially to unconscious movement, or, as he sometimes 
expresses i t , to tendencies. T h i s posit ion invites cr i t ic ism, 
especially f r o m those who, r i d d i n g themselves o f the uncon
scious, rest as much upon induct ion as upon well-established 
facts. " F o r the sake o f b r e v i t y , " says Lotze, " we w i l l some
times use the expression tendencies to movement, to desig
nate the local signs. T h i s expression has been criticised as 
ambiguous and incompatible w i t h the precision that notions 
i n a mechanic o f psychic phenomena should have." Th i s 
cr i t ic i sm leads Lotze to define his thought and to speak o f 
the local sign as a pure ly psychic state o f wh ich movement 
is the occasion. " T h a t wh ich passes i n the nerves can 
g ive on ly a rotat ion o f the eye, i. e., a phenomenon o f the 
physical w o r l d : the psychic affections that issue f r o m i t can 
alone bear the name local signs, f o r they alone produce 
localization, and localization is au act o f representation w i t h 
no relation o f resemblance to any movement whatever, and 
cannot be i n any way estimated i n terms o f the notions 
employed i n a mechanic o f body." Here again we f a l l into 
the d i f f i c u l t y o f a d m i t t i n g as the last ground o f our expla
nat ion a state which is considered at once psychic and u n 
conscious. Y e t i t must be remembered that Lotze does 
not cease to repeat tha t his theory is presented on ly as an 
hypothesis. 

I s this hypothesis t rue? T o rep ly i n the af f i rmat ive we 
must be able to show tha t i t is the only hypothesis possible: 
now i t is probable tha t Lotze h imse l f w o u l d not mainta in 
th is . Besides, there is a d i f f i c u l t y i nvo lved i n the whole 
discussion o f space, i. e., the role tha t is played by the u l t i r 
mate or a priori element, w h i c h he mentions on ly i n pass-
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i n g , b u t w h i c h remains, nevertheless, the basis o f a l l the 
w o r k o f men ta l reconst ruct ion. 

T o sum up , his t heo ry holds a m i d d l e place between the 

a t tempts w h i c h the E n g l i s h school have made to e x p l a i n 

en t i r e ly , and b y experience alone, the genesis o f the idea o f 

space, and the complete absence o f explana t ion w h i c h has 

p reva i l ed o r d i n a r i l y among the defenders o f an a priori i n 

t u i t i o n . T h e cont inued inves t iga t ion to w h i c h the science 

is subjec t ing th i s no t i on , i n the l i g h t o f new theories and 

exper iments , w i l l de termine i ts re la t ive value. W h a t e v e r 
become o f the so lu t ion o f Lo tze , i t w i l l r emain the w o r k 

o f an ingenious and penet ra t ing m i n d , one tha t is ex t remely 
apt , especially, i n s ta t ing the d i f f i cu l t i e s o f the p r o b l e m . 1 

1 In an article recently published in the Revue philosophique (Sept. 
1878, vol. V I , pp. 217-231), Wundt criticised very profoundly Lotze's 
theory of local signs, which he calls the hypothesis of simple local signs, 
in opposition to his own, the hypothesis of composite local signs. He 
reproaches Lotze for putting the question under a metaphysical form 
(hypothesis of the soul), and for deciding, in virtue of this hypothesis, 
that our retinal and cutaneous sensations cannot possess extension. He 
attempts, on the contrary, to show : 1st. That there are optic and other 
experiments that justify our refusing to the retinal and cutaneous sensa
tions, taken in themselves, an extensive character; 2d. That the con
ditions that must be added to these sensations to place them in the cate
gory of extension are those of movement. 



C H A P T E R I V -

OEIGIN OF THE NOTION OF SPACE. 

Debate of the Nativists and Empiricists. 

WE have just studied with Lotze, in detail, a particular 
element o f sensible cognit ion. W i t h o u t leaving this prob
lem, we must notice the debate o f a question o f much more 
general character, that concerns the ve ry foundations o f 
human knowledge. 

I s the knowledge o f extension and its determinations, 
length , breadth, thickness or distance, position, f o r m , inborn 
or derived f r o m experience ? T h i s is a question that has 
been asked and answered di f ferent ly , especially by physiolo
gists, and has g iven rise to numerous theories. Helmhol tz , 
I believe, was the f i r s t to classify them as native and empir
ical . Doctrines on this subject real ly date back to the first 
attempts i n psychology ; but i t is on ly i n our day that they 
are constructed w i t h a clear knowledge o f the problem i n 
hand, o f the possible solutions, and w i t h the substitution 
o f reasons o f fact, d rawn f r o m the natural sciences, fo r 
metaphysical deductions. The issue is jo ined part icular ly 
on the question o f visual space. T h i s was to be expected 
f r o m the fact that sight is the most delicate o f the senses, 
the richest i n its reports o f the external w o r l d , and the 
most open to nice experiment, The same question is raised, 
however, as to tactile space, and al though we cannot cite on 
th is point as many attempted expositions or debates as b r i l 
l ian t as those o f H e r i n g aud H e l m h o l t z on sight, the solu-

96 
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t ions are f u n d a m e n t a l l y the same. O n th i s side the s t ruggle 

between the nat iv is ts and empir ic is ts , to w h i c h I w i l l first ca l l 

a t t en t ion , has been less deadly and there is m u c h less to say 

t h a n on the question o f v i sua l extension ; bu t f o r the reason 

t h a t i t is s imple r the debate is more ins t ruc t ive . 

W e w i l l e x p o u n d the d i l f e ren t doctrines, and then exam

ine the theoret ical quest iou. 

I. 

TACTILE SPACE. 

Reduced to their common content, the theories of nativism 
m a i n t a i n t h a t the order o f tact i le sensations has i ts basis i n 

the cons t i tu t ion o f the organism, tha t i t is g i v e n o r i g i n a l l y 

w i t h the o rgan i sm, and is consequently innate. T h i s h y p o 

thesis is the more na tu ra l , the s impler , and arises first i n 

the m i n d . A n y one w h o has no t betaken h i m s e l f to reflec

t i o n or the t h o u g h t o f others adopts i t conf iden t ly . I t is 

a spontaneous belief , one o f those predications tha t the 

Germans c a l l " a p roduc t o f the na tu ra l consciousness." I t 

has been everybody 's so lu t ion i n a l l t i m e . 
T h e great phys io logis t , J o h n M i i l l e r , seems to have been 

the first to g i v e i t a scientif ic f o r m . I t is general ly a d m i t 

ted tha t he constructed his theory under the influence o f the 

p h i l o s o p h y o f K a n t . H i s t o r i c a l l y th i s inf luence is i n d i s 

putable , a l t h o u g h , i n ou r o p i n i o n — w e w i l l a t t empt to show 

i t l a t e r — t h e K a n t i a n c r i t i que has no connection w i t h th i s 

debate. M i i l l e r observed w i t h reason " t h a t the no t ion o f 

objects o f touch rests, i n the last analysis, u p o n the pos

s i b i l i t y o f d i s t i n g u i s h i n g the d i f f e r en t parts o f the body as 
occupy ing each a d i f f e ren t place i n space ; " but , according to 

h i m , i f the o p t i c j m d the tact i le nerve alone among the 

sensor nerves, convey to the sensorium an impression o f ex
tension i n space, i t is because " they alone are capable o f 

f ee l i ng t h e i r o w n extension i n an exact w a y . " " S i n c e 

9 
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entire members, indeed the ma jo r i t y o f the parts o f the 
body, have sensor nerves, i t results that the sense o f touch 
is capable o f apprehending, i n a l l dimensions, the ex
tension o f the body j f o r each point at wh ich a nerve fibre 
terminates is represented i n the sensorium _as an integral 
por t ion o f space ( v o l . I I , pp. 271-272) . 

T h e w e l l - k n o w n investigation o f _E. H . Weber deter

mined more exactly the role o f the nerve terminations. 
^ e showed, Rising compasses w i t h blunted points, that 
tactile sensibil i ty varies extremely f r o m one part o f the 
body to another ; that i n order that two points be dis t in
guished on the end o f the tongue, a separation o f a m i l l i 
meter is sufficient, wh i l e on the back i t must be f r o m four 
to six centimeters. I n this way he d iv ided the surface o f 
the body in to a great number o f regions, called circles o f 
sensation, w h i c h vary ext raordinar i ly i n size and f o r m . A t 
f i r s t , Weber considered each o f these circles, that is, each 
por t ion o f the sk in provided w i t h a single nerve thread, as 
an un i t o f space. Later , r ep ly ing to the different objections 
called out by his theory, he maintained J t l i a t j h e circles o f 
sensation must be such that there may be many between 
t w o points fe l t to be d i s t inc t ; i n this way he explained the 
space in te rvening i n sensation between the two points. H e 
gave to experience and habit a considerable role, admi t t ing 
that they d iminished the number o f circles necessary to the 
perception o f the in te rva l between two points o f the body. 
I n so f a r he approached the empirical theory. 

Other authors, among them Czermak and Meissner, 
made various modifications. B u t the one who has been 
more recently the most in t rep id champion o f the nat ivist 
theory, wh i l e pretending to reconcile i t to its r i v a l , is 
S tumpf . I n his Psychological Origin of the Notion of 
Space,1 he maintains that we have innate knowledge o f three 

Ueber den psychologiscfon Ursprung der Haumvorstellung, Leipzig, 1873. 



ORIGIN OF T H E NOTION OF SPACE. 99 

dimensions . A t first, i n a l l contact, we feel necessarily and 

i m m e d i a t e l y a cer ta in ex tens ion ; w re localize the tact i le 

impress ion i n a def in i te place, needing no other cond i 

t i o n t h a n the contact i tself . T h u s we have i n t u i t i v e 

knowledge o f a surface touched. B u t i t is curious to see 

the w a y i n w h i c h he establishes his posi t ion f o r the t h i r d 

d imens ion . H e says j f the surface ( l eng th and breadth) 

be perceived immed ia t e ly , dep th must be also. I n fact , 

t he surface t ha t we feel i n contact w i t h any p a r t o f ou r 

b o d y mus t be e i ther plane o r c u r v e s these are the t w o 

possible cases. N o w , these t w o k i n d s o f surface i m p l y a 

t h i r d d imens ion , " f o r they repor t someth ing t ha t is re

la ted to dep th : the presence or absence o f an i n c l i n a t i o n 
(Ausbiegung) t o w a r d dep th . I t cannot be objected t ha t 

t h i s is t rue o n l y o f cu rved surfaces, and tha t the plane 
surface is, on the con t ra ry , a negat ion o f d e p t h ; f o r a nega

t i v e concept contains a l l the content o f a pos i t ive concept, 

p lus a n e g a t i o n " (p . 177. ) W i t h such reasoning, the 
weakness o f w h i c h is too apparent, S t u m p f main ta ins t ha t 

the new-born babe, w h e n i t s body is encircled w i t h a baud, 

mus t have the idea o f a c u r v e d surface, and consequently 

o f three dimensions (p . 283.) H e concedes, however, t ha t 
t h i s n e w - b o r n babe has no t a l l ou r not ions o f mathemat

ica l r e l a t ions ; b u t i ts p r i m i t i v e representation v i r t u a l l y 

contains t h e m . 
T h e empirical o r genetic t heory main ta ins a psychological 

e v o l u t i o n . R e l y i n g p a r t i c u l a r l y u p o n the inf luence o f asso

c ia t ion and hab i t , i t refers the fact o f tact i le local izat ion to 

experience, i n account ing b o t h f o r i ts comple t ion a n d i ts 

o r i g i n . 
T h e first h i n t s o f t h i s doct r ine are to be f o u n d i n L o c k e , 

Cond i l l a c , B e r k e l e y especially, and i n general i n those w h o 

are i n c l i n e d to g i v e as large a role as possible to expe r i 

ence. I n t h i s cen tury , H e r b a r t , f o r reasons p u r e l y meta

phys i ca l , re fe r red , as we have seen above, the no t i on o f 
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space to a succession o f states o f consciousness tha t can be 
reversed, that is, read ind i f fe ren t ly f r o m A to Z , and f r o m 
Z to A . H e wished by this to expla in the fact that the 
soul, supposed by h i m to be absolutely simple and unex-
tended, can perceive objects that have extension and f o r m . 
T h e movement o f a l i m b produces i n consciousness a series 
o f states ; i t is th is series that , as f a r as i t can be reversed 
(not the movements themselves), suggests to us the not ion 
o f space. 

I n 1 8 1 1 , an author l i t t l e k n o w n to-day, Steinbuch, i n 
his Beiirdge zur Psychologie der Sinne, submitted that 
movement alone could f u r n i s h the not ion o f space. H i s 
theory, applied by h imse l f m a i n l y to vis ion, deserves to be 
reca l led; i t contains i n germ the doctrine maintained later 
w i t h so much fullness and assurance by the E n g l i s h psy
chologists, especially B a i n . AVe w i l l notice i t fu r the r on 
under the head o f visual space. 

B u t Lotze f i r s t t ransformed the empir ical hypothesis into 
a p ro found and elaborate t h e o r y ; i t w i l l suffice to notice 
i t again i n a few words. Each feel ing point o f the body 
has its local sign. T h i s t e rm implies no or ig inal localiza
t i o n or extension ; i t means s imply that each tactile impres
sion presents a par t icular character (nuance) that serves later 
to localize i t at a certain po in t o f the body. A t first, these 
impressions are pu re ly intensive, and present no special 
determinat ion o f any k i n d . Later , the m i n d , by v i r tue o f 
laws pecul iar ly its o w n , transforms these intensive data in to 
extensive quantities, aud produces a "reconstruct ion o f 
space." A psychological process plays the capital par t i n 
the genesis o f the not ion. 

T h e most recent o f the genetic theories is that o f AVundt. 
H e accepts the theory o f local signs, but judges i t i n s u f f i 
cient ; f o r how can a graduated series o f qual i ta t ive local 
signs be t ransformed in to a succession i n space? Lo tze 
explains th i s on ly by a d m i t t i n g the presence o f a priori 
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l aws o f m i n d . B u t , says W u n d t , the d i f f e ren t impressions 

are accompanied by movement , and thence results a fee l ing 

o f i n n e r v a t i o n . These t w o elements—local signs, and 

movement , w i t h accqmj jany iug sensations—explain l oca l i 

za t ion i n space. N e i t h e r local impressions alone n o r 

m o v e m e n t aloue c o u l d g i v e i t ; bu t the t w o , un i t ed i n ou r 

men ta l chemis t ry , f o r m , b y a psychological synthesis, a c o m 

b ina t ion w h i c h is the no t i on o f space. T h e o r i g i n a l i t y o f 

W u n d t ' s so lu t ion , then , consists i n the idea t ha t the no t i on 

o f space is a synthesis o f g i v e n e lements ; b u t each o f 

these elements no more resembles space, the resul t o f t h e i r 

combina t ion , t h a n oxygen and hyd rogen resemble water . 

II. 

H o w e v e r d i s s imi l a r these theories m a y be, they have one 

resul t i n c o m m o n — t h e y e x h i b i t the p r o b l e m i n a l l i ts 

aspects, and enable us to state i t more c lear ly . Se t t ing 

aside the general considerations o f the metaphysicians, the 
m a j o r i t y o f the authors ment ioned proceed b y the e x a m i 

na t ion o f d e t a i l s ; f o r an abstract discussion, they have 
subs t i tu ted concrete discussions; instead o f seeking f o r 

the o r i g i n o f space, t hey endeavor to show b y observat ion 

and reasoning the genesis o f the ideas, l eng th , breadth , 

distance, f o r m , pos i t ion , d i r e c t i o n — i n a w o r d , a l l the de

t e rmina t i ons o f extension. T h e i r method is d i r ec t l y op 

posed t o t h a t o f the metaphysicians. 1 H e r e is a fact to 

•A good example of the opposition between the two methods is seen 
in the discussion of Stuart M i l l with his opponent Mahaffy. Mahaffy 
maintains that direction cannot be used in an analysis of extension, 
"because direction implies space, and space cannot be used to explain 
itself." M i l l replies: " Instead of direction implying space, it would 
be more proper to say that space implies direction. Space is the con
nected whole of directions, as time is the connected whole of succes
sions ; consequently, to postulate direction, is to postulate, not space, but 
the element from which the notion of space is formed."—Examination of 
Hamilton. 
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w h i c h , i n our opinion, sufficient at tention lias not been 
g i v e n ; many physiologists do not seem to have seen i t 
clearly, though thei r habits o f m i n d have nevertheless led 
them ar ight i n the i r ignorance. 

I t may be objected tha t a l l th is has no v a l u e ; that these 
terms, length, direct ion, etc., convey a meaning on ly as they 
exist already i n the not ion o f space, and th i s not ion alone 
renders them in te l l ig ib le . B u t even though th i s be granted 
—as i t is b y most wri ters—the posit ion remains good. T h e 
questions we are dealing w i t h rest upon problems o f ex
perience, not upon transcendental questions. W e wish the 
empir ica l genesis o f the not ion o f space; i t is r i gh t , then, to 
go to experience f o r the solution. 

I f the study o f the abstract not ion o f space be substituted 
f o r the concrete s tudy o f its elements, i t becomes impossible 
to proceed analyt ica l ly . T h e most determined adversaries o f 
the physiological method cannot deny that , i n this respect, i t 
has done great service. Physiologists, indeed, resting upon 
experiment, the data o f pathology, and cases rare enough 
to be instruct ive, have studied the role o f each o f the ele
ments o f tactile perception taken alone, have separated 
visual space f r o m tactile space, touch proper f r o m its accom
pany ing sensations, and have determined the funct ions o f 
muscular movement, and o f the feel ing o f innervat ion . 
W e w i l l show this i n more detai l . 

W h e n we attempt to solve the question, " Does the no
t i o n o f tactile space result f r o m mechanism, or is i t innate ? " 
the d i f f i c u l t y o f separating what is due to v isua l sensations 
arises at once. S ight and touch are t w o languages tha t we 
employ simultaneously f r o m our b i r t h , aud they become so 
confused w i t h each other that they seem bu t one. F u r t h e r , 
the reports o f sight tend b y the i r super ior i ty and richness 
o f i n fo rma t ion to conceal those o f touch. Recourse is l e f t 
us to those who are born b l i n d , and i f some such were 
f o u n d endowed w i t h talent f o r psychological analysis, they 
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cou ld g i v e us a great deal o f i n f o r m a t i o n . Y e t they w o u l d 

misconstrue us, since terms w o u l d not have the same s i g n i 

fication f o r t h e m . T h i s renders the observations o f Pla tner ' s 
b l i n d man , o f w h o m we w i l l speak later, sometimes v e r y 

vague. S t i l l m a n y good observations cou ld be made b y 

c r i t i c a l examina t ion . T h e s tudy o f operations upon those 

w h o were b o r n b l i n d has been v e r y ins t ruc t ive . Since 

Cheselden there have been about a dozen cases, o f w h i c h 

h a r d l y h a l f were adul ts . Despi te contradict ions i n de ta i l , 

these observations have shown tha t the pat ient k n e w nei ther 
the f o r m nor distance o f objects, and, consequently, t ha t the 

data o f tact i le space are no t the same as o f v i sua l space. 

I t is k n o w n t h a t L o c k e i n r e p l y to M o l y n e u x d rew the con
clusion tha t i f a m a n b o r n b l i n d shou ld recover his s ight , 

he w o u l d no t be able to d i s t ingu i sh a sphere f r o m a cube : 

b u t w h a t "was to h i m o n l y an op in ion , a probable conjecture, 

has n o w become, t hanks to object ive observation, an estab

l i shed fact . 

H a v i n g thus established the p o i u t t ha t touch has i ts 
pecul iar w a y o f a r r i v i n g at the d i f fe ren t modes o f extension, 

we can go a step f u r t h e r and d i s t i ngu i sh contact proper 

f r o m sensations o f temperature, pleasure, pa in , etc. I t is 

established t ha t i n cer ta in diseases the pat ient is sensitive 
to the s l ightest touch , the t i p o f a feather, a breath , etc., b u t 

does no t feel the p r i c k i n g or c u t t i n g o f the s k i n . Others , 
on the con t ra ry , are v e r y sensitive to pa in , b u t cannot loca l 

ize i t , a n d do no t feel touch . I f the leg is p inched, they 
refer the p a i n to the h i p , or even to the other leg. Sensa

t i o n o f temperature may be en t i r e ly w a n t i n g , the t w o other 
k i n d s o f sensation r e m a i n i n g intact . T o u c h , then , can be 

considered as a complex sense; or ra ther as the u n i o n o f 

m a n y senses, o f w h i c h contact alone concerns us. 
Cons ide r ing touch as contact s i m p l y , there is yet another 

element o f capi ta l impor tance to be considered—movement . 

T h e d i f f e r e n t parts o f the body are movable , and the 
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parts most easily moved are most sensitive to contact, f o r 
example, the hand. I t is ha rd ly necessary to remark tha t 
the possibil i ty o f m o v i n g the tactile organ i n each o f the 
senses makes i t possible to k n o w the f o r m and dimensions 
o f objects. The paralyt ic who feels bu t cannot move is 
incapable o f active touch. B y touch, i n ordinary language, 
we understand, besides contact proper, the accompanying 
movement. Moreover , reflex and vo lun ta ry movements do 

* not serve f o r the perception o f external objects o n l y ; they 
g ive us f r o m the f i r s t knowledge o f the different parts o f 
the body : those parts that move most easily, as the end o f 
the tongue, the l ips , the hands, possessing the power o f finest 
localization. 

B u t i n touch, movement has a double func t ion . I t is 
not on ly a precise means o f v a r y i n g and m u l t i p l y i n g points 
o f contact; i t is i n i t se l f a source o f knowledge, because i t 
is the source o f psychic states that constitute a t rue muscular 
consciousness. Each movement has its o w n modal i ty ac
cording to the nature o f the muscles pu t i n play, the i r state 
o f v igor or fatigue, the direct ion o f the movement ( f lexion, 
extension, rotat ion, etc.), its dura t ion , intensity, and the 
degree o f effor t and resistance. Expe r imen t shows tha t a l l 
these variations are t ransmit ted—or may be—to conscious
ness. 

Physiologists have dif fered much as to the seat and 
conditions o f this muscular sensibil i ty. These theoretical 
controversies are o f l i t t l e consequence : one t h i n g is certain, 
and this is that we have a feel ing o f the state o f our muscles. 
Pathology, fu r the r , t h r o u g h the s tudy o f cases i n wh ich this 
is wan t ing , testifies to the importance o f this facul ty . I n some 
diseases the patients do not k n o w the posit ion, or even the 
existence o f the i r l imbs, when they no longer see them ; they 
do not k n o w whether they are extended or bent, and t h i n k 
they are w i t h o u t weight . I n other cases, s t i l l more ins t ruc
t ive , on ly the muscular sensibi l i ty remains. " I n the case 
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o f a w o r k m a n , " says L a n d r y , 1 " whose fingers and hands 
were insensible to a l l contact, pa in , and temperature, the 

sense o f muscula r a c t i v i t y was everywhere aler t . I f I made 
h i m shut his eyes and placed a large object i n his hand, he 

was astonished t ha t he cou ld no t shut i t ; bu t his o n l y idea 

was t ha t there was some obstacle to the movement o f his 

fingers. I secretly t i ed to his w r i s t a k i l o g r a m w e i g h t ; 
he t h o u g h t some one was p u l l i n g h i m b y the a r m . " T h e 

o n l y r e m a i n i n g state o f consciousness was t ha t o f e f fo r t , 
under the f o r m o f resistance aud t r ac t ion . 

A rarer case is the loss o f the muscula r sense, w h i l e sen

s i b i l i t y t o contact remains. Y e t L a n d r y ( w o r k quoted, p . 

195) speaks o f "persons w h o had lost the fee l ing o f we igh t , 

resistance, a n d the d i f f e r en t muscular movements , w h i l e 

sens ib i l i ty t o touch was n o r m a l . " 
W e have n o w b r i e f l y enumerated the elements t h a t 

un i t e t o f o r m our knowledge o f tact i le extension. B y 

some examples, chosen f r o m many , we have shown the 

f u n c t i o n o f each o f these elements, and the resul t w h e n they 
are deranged. T h i s ana ly t i ca l process shows the complex 

i t y o f the p r o b l e m ; i t remains to s tudy the genesis o f the 

n o t i o n o f space. 
A general fact , u n d e r l y i n g a l l phys io logy o f fee l ing , 

seems at f i r s t s igh t to be capable o f in t e rp re ta t ion i n f a v o r 

o f the e m p i r i c a l or genetic theory . A n d t r u l y so, i f i t is 
w e l l established, v i z . t ha t a l l sensation is r ea l ly f e l t at the 

nerve centres and not at the p o i n t i n contact. Tac t i l e 

sensations, at the outset, are no t t ransfe r red to external 

objects no r even to the pe r iphe ry o f the body. T h e y are 
v e r y p r o b a b l y f e l t as vague i n t e r n a l sensations and as 

obstacles to movement . I t is no t t i l l later t ha t they are 
localized at the p o i n t touched. Physiologis ts designate th i s 

general fac t b y the name " l a w o f eccentrici ty o f sensa-

1 Traite des paralysies, p. 199. 
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t i o n " ; meaning tha t wha t occurs real ly at the centre is 
projected to the extremities. T h i s fact seems to support 
the fundamenta l posi t ion o f the empiricists, as H e l m h o l t z 
has formula ted i t : " Sensations are signs i n consciousness 
which i t is the func t ion o f the intelligence to in terpret ." 
I t seems true, i n fact, that localization here results f r o m 
the interpretat ion o f p r i m i t i v e data. B u t the question is 
not decided even then, f o r the defenders o f na t iv i sm may 
main ta in either that the localization is immediate and the 
repet i t ion on ly defines i t , or tha t the operation whereby 
the impression is referred to the extremities is not interpre
ta t ion, bu t mechanism pre-established and i n b o r n ; and this 
is the foundat ion o f the i r doctrine. 

Y e t i t cannot be denied that i f i t were established tha t 
tactile localization is not immediate, the i r reasoning w o u l d 
have less weight than that o f the i r adversaries. I s this 
immediate localization a fact ? T h e first d i f f i c u l t y i n re
p l y i n g to th is question is to find tactile perception at w o r k 
alone. V i s u a l perception precedes i t . Some hours af ter 
b i r t h the c h i l d fo l lows the movement o f a l i g h t a short 
distance away w i t h its eyes. I t begins to feel later. 
There is reason to believe that the first attempts at tactile 
localization are great ly assisted by sight. T h i s , i n the 
present case, w o u l d a f fo rd l i t t l e support to the nat ivis t 
t h e o r y ; f o r i f the c h i l d localize contact at a certain point 
o f its body, because i t sees' something special there ( for 
example, a hand or an object approaching), this fact seems 
to be an interpretat ion. I f we rule out this foreign element, 
sight, and confine ourselves to tactile perception alone, we 
are immedia te ly arrested by the lack o f observations. 
D a r w i n , i n his interesting study, Biographical Sketch of an 
Infant (Mind, J u l y , 1879), says tha t the seventh day, 
when he touched the sole o f the chi ld ' s foot w i t h a piece 
o f paper, " i t d rew back the foot q u i c k l y , and bent the toes 
under, as an older c h i l d does when t i c k l e d . " B u t we can 
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see i n t i n s o n l y a v e r y vague local izat ion, since the m o v e 

ments o f react ion can p r o b a b l y be considered, i n th i s case, 

o n l y re f lex acts. I s local iza t ion immedia te i n some less 

m o v a b l e p a r t o f the body , as the chest? I f so, th i s w o u l d 

p rove the n a t i v i s t t h e o r y ; b u t th i s has never been estab
l i shed . 

T h e capi ta l defect o f th i s theory is i ts extreme s i m 
p l i c i t y . B y reduc ing a l l t o an immedia te localized con

tact, i t gives an insuf f i c ien t role to muscular sensation i n 
the acquis i t ion o f the tact i le no t ion . T h e supposi t ion tha t 

each p o i n t o f o u r body feels immed ia t e ly i ts pos i t ion i n 

space, f o r the reason tha t every sensation is related, b y 

v i r t u e o f a l a w o f our organiza t ion , t o the per iphera l ex
t r e m i t y o f the nerve affected, postulates, rea l ly , the p o i n t 
i n discussion ; f o r the exc i ta t ion o f a nerve e x t r e m i t y i t s e l f 

a f fords no data i n extension. T h e empi r i ca l theory m a i n 

tains, on the con t ra ry , t ha t the idea o f the pos i t ion o f a 
cer ta in p o i n t o f the body ( to the r i g h t , l e f t , above, be low) , 

results o n l y f r o m the p l ay o f certain muscles, d i f fe ren t i n 

each case, w h i c h awake determined muscular sensations i n 

consciousness; i n such a way tha t the direct ions w h i c h ca l l 

the same muscles i n t o p l ay are the same, tha t is, the p l ay 

o f d i f f e r en t muscles gives d i f fe ren t directions. 
T h e e m p i r i c a l theory , then , is characterized b y the d o m i 

n a t i n g , a lmost exclusive role g iven to movement and mus

cu la r sens ib i l i ty . 1 I f i t does not su rmoun t a l l the d i f f i c u l -

1 The exposition of this theory does not fall within our province. 
Bain has developed i t most thoroughly. Yet i t may he helpful, for 
clearness of treatment, to point out its distinguishing characteristics. 
The fundamental proposition is this: The state of consciousness which 
accompanies certain modes of muscular movement is the original datum 
of our perceptions of length, height, breadth, form, position, direc
tion, that is, all the determinations of space. I f we move one of our 
limbs freely, we have the feeling of a longer or shorter muscular move
ment, nothing more. I f this movement is arrested at its two limits by 
an obstacle (as the arrest of the hand by the two sides of a box), the 
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ties, i t does take account o f a l l the facts, at least, and deals 
w i t h the problem i n its complexi ty . I t is the sp i r i t o f th is 
method to press f o r w a r d as fa r as may be i n its efforts at 
explanation, and to at tempt the analysis o f the simplest 
elements, instead o f assuming extension as an u l t imate f a c t ; 
i t reduces the idea to a more general and consequently more 
simple not ion, simultaneousness, and reduces simultaneous-
ness to a not ion yet more simple, succession. 

I t is remarkable tha t i n establishing thei r posit ion, 
w h i c h contradicts absolutely the position o f the nativists, 
empiricists appeal especially to tactile extension; they m a i n 
t a in tha t touch, and not sight, must be considered, to under
stand proper ly the genesis o f the notion o f space. " The 
par t played b y the eye," says Stuart M i l l , " i n our actual 
no t ion o f extension, alters its character p ro found ly , and 
gives rise p r inc ipa l l y to the d i f f i c u l t y we find i n bel ieving 
tha t extension, i n its ord inary significat ion, is a phenome-

first determination results. In the same way, if we pass the hand or 
finger over a surface, and say that two points, A and B, are separated 
by space, we mean, at first, simply that a series of muscular sensations 
is experienced between the moment that the hand leaves A and the 
moment that i t arrives at B. I t is then the sensation of the longer or 
shorter duration of muscular effort that gives us extension. The no
tion of length in space is reached from the notion of length in time. 
What has been said of length is true also of distance, direction, form. 

I t remains, however, to explain how this series of successive muscular 
contractions, translated into successive states of consciousness, gives the 
idea of simultaneousness. Here a second clement enters: tactile im
pressions. In the case cited above, when we pass the hand over a fixed 
surface, we have, besides sensations of movement, a succession of tac
tile sensations. Here is the co-existence of two successions. This co
existence becomes still more apparent when we reverse the movement, 
and cause the tactile series also to be inverted. Further, we easily 
perceive that the order of tactile sensations does not vary with the 
rapidity of the movement. I f the hand moves more quickly, the 
series develops more rapidly; i f more slowly, the same series is reached 
more slowly. Consequently, the order of tactile sensations may be 
considered independent of their succession in time and as arranged 
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n o n , n o t o f synchron i sm, b u t o f succession." F o r the man 

w h o sees, v i sua l extension is first. N o w , b y i ts v e r y nature, 

s i gh t gives at a s ingle glance a prodig ious number o f sensa

t ions , and thus communicates to i ts impressions a character 

o f simultaneousness. T h e pecul iar and immedia te object 
o f s igh t is c o l o r : sensatious o f color have g r o w n to be f o r 

us representative o f the tact i le and muscular sensations we 
w o u l d otherwise experience f r o m touch ing the colored 

object. T h e eyes receive i n the r o u g h a great number o f 
sensations o f color , and the resul t is the same as i f we had 

received i n the r o u g h a great n u m b e r o f tacti le and muscu
l a r sensations, i. e., the perception o f extension. V i s u a l 

perceptions, as H e r b e r t Spencer has ingenious ly said, 
become symbols o f tact i le and v i sua l impressions, and p l a y 
a role analogous to tha t o f fo rmulas i n a lgebra : they replace 
and s i m p l i f y . 

I t w o u l d add g rea t ly to the s t rength o f the empi r i ca l 

simply one with another. Extension, or space, as far as it is a state of 
consciousness, has no other origin or meaning; i t is simply an association 
of muscular with tactile (or visual) sensations. " The union of sensa
tions of touch (or sight) with the feeling of the expenditure of motor 
force explains the whole notion of extension or space" (Bain). Space 
is thus merely a particular case of simultaneousness. A series of mus
cular sensations accompanying motion from one object to another, this 
is the only feature of distinction between simultaneousness in space and 
the simultaneousness of a taste and a color, or a taste and an odor. 

I f i t be objected that the close association of these two elements— 
muscular and tactile sensation—does not account entirely for the com
mon conception of space, i t may be replied that i t is only by a pure 
metaphysical prejudgment that space is made an independent phantasm. 
These elements account for a l l ; what remains is imaginary. These ele
ments serve for the explanation, and we have no ground for believing 
that space or extension is more than that which their composition affords. 

For a detailed exposition of this doctrine, see, in particular, Bain, 
Senses and hitcllrt, 2d ed., p. I l l , etc.; Stuart M i l l , Exam, of the Phi
losophy of HamiVon, ch. X I I I ; Wundt, Physiolog. Psychologic, p. 480, 
etc. Wundt accepts the theory only with the additions we have already 
mentioned, and charges i t with the omission of local signs, pp. 49-5, 496. 

10 
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position, i f extended observations were made on those who 
are born b l i n d . W h a t we have is neither clear nor su f f i 
cient on many points. T h e most curious, f r o m Platner, 
a doctor philosopher o f last century, b rought to l i g h t b y 
H a m i l t o n , f u r n i s h support to the empirical position. A t t e n 
t i ve observation, says Platner, has convinced me that the 
sense o f touch i u itself, is u t t e r ly insufficient to give us the 
not ion o f extension or space; that a b l i n d man considers 
the w o r l d as something active merely, something contra
d i c t i ng his notions o f res t ; that f o r h i m t ime takes the 
place o f space; tha t nearness and distance s ign i fy only a 
shorter or longer t ime, the smaller or greater number o f 
sensations he f inds necessary i n passing f r o m a given sen
sation to another. I n fact the man who is born b l i n d 
knows th ings on ly as exis t ing, one dis t inct f r o m another: 
i f parts o f his body or objects touched by h i m d i d not 
produce on his sensor nerves different kinds o f impres
sions, he w o u l d take a l l external objects f o r one and the 
same th ing . " I n his o w n body, he d i d not distinguish his 
head and foot by the i r distance, but b y the difference i n the 
sensations they caused—a difference which he perceived w i t h 
incredible delicacy—and especially by means o f t i m e . " 1 

These remarks were made, i t is t rue, previous to the rise 
o f contemporary theories : they bear the date 1785. I t is 
to be desired that other observations be made, and be made 
w i t h method, expressly to clear up this question. A l l 
observation presents a mass o f confused detai ls : to see 
clearly, one must attend exclusively to the object o f his 
search. T h e debate o f the nativists and empiricists has 
defined the problem but has not solved i t ; we may hope 
that new research w i l l g ive a complete solut ion. 

T h e considerations which we have been estimating in favor 
o f the empir ical hypothesis, rest on a physiological and 

1 For details, see Hamilton, Lectures on Metaphysics, &e., II, 174. 
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psychologica l analysis o f tac t i le percept ion. The re are 

others t o be d r a w n f r o m pa tho logy , and i t seems su rp r i s ing 

t h a t so l i t t l e use has been made o f t h e m h i the r to . E v e r y 

one is f a m i l i a r w i t h the i l lus ions o f those w h o have had 

l i m b s a m p u t a t e d ; f o r a l o n g t i m e they seem to have sensa

t ions i n the a r m or leg w h i c h has been removed, and these 
sensations are n ice ly localized i n the fingers and toes. 

W e i r M i t c h e l l , i n h is Lesions of the Nerves, says he 

has seen m a i m e d men w h o endeavored to ex tend or bend 

t h e i r fingers o r spread t h e m o u t : t hey w o u l d say, " M y 
h a n d is open ; n o w i t is shut . I a m t o u c h i n g m y t h u m b 

w i t h m y l i t t l e finger," & c . T h e y were convinced tha t the 

movemen t t hey w i l l e d t o o k place, and h a d a clear idea 

o f the extent and force o f t h i s movement . These facts, 

w h i c h have g i v e n rise to m u c h discussion, p rove , at least, 

t h a t muscular a c t i v i t y has an i m p o r t a n t f u n c t i o n i n per

cept ion. 

T h e r e i s another i m p o r t a n t quest ion. These i l lus ions 

persist a l o n g t i m e — t h i s can no t be doubted ; b u t do they 

persist pe rmanen t ly ? o r do they disappear en t i r e ly a f t e r 

some years ? 
A m o n g nat iv is ts , M i i l l e r alone sees the i m p o r t o f th i s 

quest ion, a n d insists s t r ong ly on the negative ( V o l . I , 

p . 643 , & c . ) : " I t is genera l ly said tha t the i l lus ions o f 

the ma imed last some t ime , u n t i l the w o u n d has healed 
a n d the pa t ien t no longer needs a phys ic ian . B u t the t r u t h 

is these i l lus ions are permanent and preserve the same 
in tens i ty t h r o u g h o u t l i f e . " I u suppor t o f t h i s assertion 

he cites n ine examples, some o f w h i c h are i n de ta i l . 
T h e con t ra ry is he ld b y m a n y w r i t e r s . 1 T h e i l lus ions 

o f the m a i m e d , say they , do no t persist, b u t i n t i m e d is 

appear comple te ly . 

1 Vulpian, Diction, encycl. des sciences mcd., art. Moelle epiniere, p. 523; 
Carpenter, Mental Physiology, p. 150; Spring, Symptomatologie, vol. I I , 
p. 82. 
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W h a t is the bearing o f these facts upon the question be
fore us? E v i d e n t l y the i l lus ion o f the maimed, such as 
arises j u s t af ter amputat ion, is at least as easily explained 
on the empir ica l hypothesis as b y the contrary doctrine. 
I t proves, i n fact, the strength o f an acquired associatiou. 
Certa in states o f the nerves, t ransmit ted to the centres, con
t inue to awake i n these centres o ld associations according to 
w h i c h a feel ing o f pain or muscular ac t iv i ty is localized i n 
its accustomed place; that is to say, i n consequence o f habit, 
a state o f consciousness (the i n i t i a l excitation) awakes a 
g roup o f consecutive states inva r i ab ly connected w i t h the 
first, T h e nat iv is t theory holds that " each point o f the 
body at w h i c h a nerve fibre emerges is represented i n the 
sensorium as an integral par t o f space:" i t seems that, i n 
th is v iew, impressions ought to be projected to the actual 
surface, that is, to the s tump o f the amputated l i m b . Reallv, 
nat ivists ava i l themselves o f the fact that, since the sen
sation arises i n the nerve centres at wh ich each point 
o f the surface is represented, i t is not surprising that sen
sations persist permanently i n an absent member, for the 
psychic representation o f this member permanently persists. 

B u t a d m i t t i n g this po in t—though i t grants too much to 
the na t iv i s t s—i t must be proved that this i l lus ion lasts 
t h rough l i f e : tha t no habi t newly acquired can replace the 
o ld state that we are supposing inborn . M i i l l e r seems to 
have seen this when he endeavored to prove that the i l l u 
sion is permanent. U n h a p p i l y fo r h i m , the facts seem to 
coutradict his posit ion ; and as the final removal o f the i l l u 
sion can be explained on ly on the supposition that the 
psychic representations are removed also, i t is d i f f i cu l t to 
see how a capacity that disappears when its conditions are 
changed can be called innate. I n this fact, also, M . V u l -
p ian sees " p r o o f that notions o f the position o f different 
poiuts o f the sk in result f r o m experience and are not facts 
o f graduated innervat ion . A s fa r as impressions f r o m the 
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s t u m p can replace w h o l l y or i n pa r t those tha t existed be

fo re i n the s k i n o f the l i m b s t ha t are lost, these notions per

sist more or less d i s t i n c t l y . B u t i f these extremit ies cease 

t o bear impressions to the sp ina l cord , notions o f pos i t ion 
are g r a d u a l l y l o s t , " 1 

A n analogous case is f o u n d i n autoplastic operations. 
W h e n a piece o f s k i n is b r o u g h t d o w n f r o m the forehead 

to the t r u n k o f the nose, a l l contact w i t h i ts surface is re

f e r r ed b y the pa t ien t to his forehead, as f a r as the connec

t i o n o f the nerve fibres between the forehead and nose is 

ma in t a ined . W h e n the connection is cut, new connections 

are established and the er ror o f local izat ion corrected. T h e 

i l l u s i o n at first m a y be exp la ined b y ei ther hypothesis : f o r 

empir ic is ts i t amounts to th i s , t ha t an experience o f l o n g 

s t and ing cannot be immed ia t e ly mod i f i ed b y new experiences: 

f o r na t iv is ts , i t amounts to th i s , t ha t every impression is 

re fe r red b y the sensorium to the per iphera l e x t r e m i t y o f a 

nerve, wha tever be the s i tua t ion o f the e x t r e m i t y . T h e 

ad jus tmen t la ter seems expl icable o n l y on the empi r i ca l 

hypothesis : according to repeated experiments , impressions 

o f contact become const i tuent parts o f a new g r o u p ; they 

enter i n t o r e l a t ion w i t h new elements and finally consti tute 

w i t h t h e m a stable association. A new local izat ion results 

f r o m new condi t ions . 
O n a comparison o f the t w o theories, the balance o f p r o b 

a b i l i t y seems to be i n f a v o r o f the genetic. Topograph ica l 

k n o w l e d g e o f ou r o w n b o d y — a n d th i s knowledge condi t ions 

t ha t o f the ex te rna l w o r l d — i s the resul t o f repeated e f for t . 

L o c a l i z a t i o n is automat ic f o r the adu l t , b u t th i s au tomat i sm 

is no t c o n g e n i t a l : i t mus t have been acquired. T h e y o u n g 
c h i l d cries w h e n i t is i n pa in , b u t does not show b y any sign 

t h a t i t refers the pa in to a pa r t i cu l a r spot. W h e n we 

awake w i t h a f ee l ing o f uneasiness and d i scomfor t we can 

1 Vulpian, cited above. 
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not g ive i t immediately a precise local o r ig in . M o r e than 
h a l f o f the facts, o rd inary or exceptional, f avor the empi r i 
cal posit ion. 

I t must be remarked, moreover, that neither o f the two 
theories is exclusive, or can be. Nat iv is t s recognize the 
f u n c t i o n o f experience, bu t make i t secondary. O n the 
other hand, no empiricis t can doubt that there are ana
tomica l and physiological conditions w h i c h are inborn and 
predetermined. Nat iv is ts , as their method w o u l d lead us 
to expect, stop too soon i n the i r explanation, innateness. 
be ing the u l t imate fact . Empir ic is t s are indeed free f r o m 
th is fau l t , bu t they f a i l i n their allotted task o f interpret ing 
a l l the phenomena i n terms o f experience. M a n y points 
s t i l l remain obscure fo r want o f observations bo th i n number 
and i n qua l i ty . 

III. 

VISUAL SPACE. 

In visual perception, the same problem arises and in the 
same f o r m : bu t here, the conflict between the two theories 
is more severe, and attempts at solution more numerous. 
I t w i l l not be out o f place to speak w i t h some detail. M o r e 
over, the exposition w i l l offer a somewhat dogmatic as w e l l 
as his tor ical interest, since i t seeks to present the question 
i n a l l its aspects and helps us to enter in to its diff icult ies. 

M i i l l e r was the f i r s t f o r s ight as f o r touch to maintain 

the doctr ine o f na t iv ism f r o m a scientific standpoint. " The__ 
re t ina ," says he, " feels its own extension aud position, when 

not i n the least affected b y the wor lds wi thou t . I t feels 
them as darkness before the eyes." Th i s immediate k n o w 
ledge o f its own dimensions serves as the measure o f 
vis ible objects : i t finds i n i t se l f its un i t o f measure. Y e t 
M i i l l e r attributes to i t on ly a single inborn p r o p e r t y : the 
perception o f surface or extension i n two dimensions. A l l 
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that the adult possesses in addition to this original percep
t i o n is f o r M i i l l e r the resul t o f exper ience: " T h e power 

t o k n o w s imple f o r m s is not the resul t o f educa t ion ; b u t 

t h a t o f j u d g i n g the d i f fe ren t dimensions o f body f r o m i ts 

image requires exercise, since the v i s u a l i n t u i t i o n s are 
o r i g i n a l l y o f surface o n l y , and since to a r r i v e at the repre

sentat ion o f a body , the j u d g m e n t mus t add to i t the d i f f e r 

ent aspects seen w h e n i t is placed i n other posit ions. T h u s 

w e reach the representation o f dep th i n the v i sua l field; 
i t is an idea a n d no t a sensation." M i i l l e r does no t a d m i t 

t h a t the fac t t ha t objects are i nve r t ed u p o n the re t ina con

t rad ic t s h is hypothesis o f the i n t u i t i v e percept ion o f sur

face. D i r e c t v i s i o n does no t need explana t ion because we 

see e v e r y t h i n g i n v e r t e d a n d no t a s ingle object among 

others ; n o t h i n g can be i n v e r t e d w h e n n o t h i n g is s t r a i g h t ; 

the t w o ideas exist o n l y b y oppos i t ion . F i n a l l y , to exp la in 

the fact t ha t the t w o eyes have each i ts d i s t inc t impres 

sion a n d ye t perceive a s ingle object i n one and the same 
pos i t ion , M i i l l e r admi ts t ha t corresponding poin ts o f the 

t w o retinas have the same perception o f space, because at 

the chiasma, each nerve fibre f r o m the b r a i n d iv ides i n t o 

t w o w h i c h emerge at iden t i ca l p o i n t s : whence results a 

u n i o n o f the t w o impressions i n a s ingle percept ion. 1 

T h e doc t r ine o f M i i l l e r has been called the hypothesis of 

subjective identity. I t was ear ly abandoned because i t i n 
v o l v e d too m a n y d i f f i c u l t i e s , a n d was contradicted b y w e l l -

established fac t s : f o r example , we see as s imple , objects w h i c h 

are n o t reflected on the same r e t i na l p o i n t s ; t h i s fact alone 
contradic ts the doc t r ine , and the a u x i l i a r y hypotheses o f 

B r u c k e a n d others have no t exp la ined i t , 
A second f o r m o f the na t i v i s t t heo ry has been cal led 

the" hypothesis of projection.2 I t has been main ta ined b y 

1 Lehrbuch d. Physiologic, vol. I I , pp. 351-358. 
8 The name was attached to i t by Wundt: Orundzuge, p. 632. Helm

holtz takes i t in another sense. See Physiolog. Optik, p. 442. 
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T o u r t u a l (1827), V o l k m a n n (1836), admit ted i n part b y 
Danders and Nagel (1861). Accord ing to this hypothesis 
the ret ina is capable o f projecting its impressions outward, 
i n g iven lines o f direct ion or o f sight. 1 These writers insist 
upon an immediate projec t ion; whi le , according to M i i l l e r , 
objects are not projected i n external space, but are referred 
f o r special determination to extension w i t h i n . A s has been 
remarked, th is hypothesis is i m p l i c i t l y admitted i n most 
physiological research. Impressions are generally consid
ered as projected in to space along the lines o f vision. O n 
the hypothesis o f projection, i t is not d i f f i cu l t to explain 
the fact that impressions at points wh ich are not identical 
i n the t w o retinas give a simple perception. O n the other 
hand, i t does not expla in the double images o f binocular 
v is ion . I f , i n fact, images are projected along the lines o f 
direct ion or sight, we ought to see everything simple, since 
the rays that belong to a luminous point cut each other at 
tha t point . Y e t Donders maintains that this hypothesis 
explains the ma jo r i t y o f cases. 

The theories o f w h i c h we have spoken have been v a r i 
ously modif ied—the last especially—in view o f the expla
nat ion o f new facts. Nagel , among others, i n his book on 
binocular v is ion (Das Sehen mit zwei Augen, & c ) , has con
t r i bu t ed to i t , 2 Independently o f the difficult ies we have 

1 I t may be of service to define the terms used in the exposition: 
Identical (Midler) or corresponding (a term more used in our day) 

points in the two retinas, are upon corresponding horizontal and verti
cal meridians. Points that do not correspond are called disparates. 

Lines of direction pass from luminous points in the retinal image 
through the nodal point of the eye. Lines of sight pass through the centre 
of the retina, the centre of the pupillary image, and a point in space. By 
tracing lines of direction, we obtain the retinal image of an object; but 
these lines do not coincide with those by which we project the retinal 
image without. In fact this projection is in the direction in which we 
see. For more details see books on Physiology. 

a Nagel supposes that the two retinal images are projected on the 
different spherical surfaces which have as centres the point of inter-
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p o i n t e d out , these theories have a grave de fec t : they can 

e x p l a i n the percept ion o f surface JH&lg o n the na t i v i s t 
h y p o t h e s i s ; the no t i on o f dep th , i n spite o f add i t i ona l 

secondary hypotheses, is i n fact de r ived f r o m experience. 
I t was n a t u r a l , then , t ha t the e f fo r t should be made to 

render the n a t i v i s t doc t r ine complete and consistent, b y 

e x p l a i n i n g t h r o u g h inuateness alone the t o t a l i t y o f v i sua l 

phenomena. T h i s P a n u m aud H e r i n g have done. 

P a n u m b o r r o w e d the elements o f his theory f r o m the 

t w o doctr ines we have spoken of, b u t mod i f i ed b o t h . 

Since i t is no t possible, w i t h o u t con t rad ic t ion , on the 

hypothesis o f i d e n t i t y , f o r impressions at disparate points 

o f the re t ina to g i v e a single and separate no t ion o f exten

sion, P a n u m supposes t ha t each p o i n t o f e i ther re t ina is 
co-ordinated, no t o n l y w i t h the corresponding p o i n t o f the 

other, b u t w i t h a " c i rc le o f sensation." The re is a neces
sary f u s i o n o f the image o f a p o i n t a ( r i g h t re t ina) w i t h 

the image o f a p o i n t a' ( l e f t r e t i n a ) ; there is a possible f u s i o n 

o f the image a ( r i g h t re t ina) w i t h the corresponding sensi

t i v e circle A ( l e f t re t ina) . P a n u m makes th i s difference, 

t h e n : i n the f i r s t case, the t w o images must be fused 

i n t o o n e ; i n the second case, they may be fused i n t o one. 
T h a t t h i s f u s i o n may take place, i t is necessary t ha t at some 

p o i n t o f A , an ou t l ine be f o r m e d analogous to tha t de l ine

ated at a. P a n u m has s t rangely complicated the theory o f 
p ro jec t ion w i t h secondary hypotheses. H e assigns to the 

eye three specific energies : 1st. A " s y n e r g y o f b inocula r 

p a r a l l a x ; " 1 w h i c h gives the perception o f dep th ( t h i r d 

section of the visual lines. The process of projection is called by him 
"a constructive operation," and in this process he gives an important 
function to muscular sensation. Volkmann also attributes to these sen
sations a great influence. I n this they ally themselves to the empirical 
school. Wundt, with Classen, assigns these writers an intermediate 
position between nativists and empiricists. 

1 Panum has given his doctrine in his Physiolog. Untersuchungen iiber 
das Sehen mit zwei Augen, Kei l , 1858, and in his memoirs published in 
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dimension) ; 2d. A " binocular energy fo r the combination 
o f colors / ' by w h i c h colors seen w i t h two eyes combine and 
are seeu as one ; 3d. A " binocular synergy o f a l te rna t ion/ ' 
b y means o f wh ich colors seen w i t h two eyes may be kept 
dist inct . A s a cr i t ic has remarked / Panum enriches the 
ret ina w i t h so many inborn powers that he may be called 
the most logical and courageous representative o f the na t iv 
ist hypothesis. 

H i s theory served as basis f o r that o f H e r i n g , who, i t is 
agreed, gave to na t iv i sm its profoundest and most l o g i 
cal f o r m , i n his Beitrdge zur Physiologie (1861-1864) . 
H e r i n g attributes to the different points o f the retina feel
ings o f extension (Ra.umgefiihle) o f three k i n d s : length, 
breadtl i , thickness. Each point has its own value i n breadth 
and l eng th ; this value increases i n propor t ion as i t is distant 
f r o m the centre o f the retina, and points situated on the 
r i g h t and le f t , above and below the centre o f the retina have 
opposite values. B y means o f these feelings, the retina 
arranges its impressions i n two directions. The t h i r d feel
i n g , g i v i n g depth, is o f a part icular nature : i t must have, 
says H e r i n g , equal values, but contrary signs,Jfor identical 
re t ina l p o i n t s ; equal values and the same sign fo r sym
metrical points. T h e feel ing of . depth o f the two outer 
halves o f the t w o retinas is pos i t ive : i t answers to greater 
depth. T h a t o f the iuner halves is negative, and answers 
to lesser depth. Since identical points > ( that is, points 

h a v i n g the same lat i tude and longitude) have, as has been 
said, feelings o f depth o f equal value, bu t o f opposite sign, 
i t results tha t f o r these points the perception o f depth is 0. 
These poiuts seem to f o r m a p la in which is the pr inc ipa l 

the Archiv Rcichcrf, 1861. The angle in which an object is seen from 
a given distance is called the parallax. I n binocular vision, two points 
not symmetrically situated in reference to the observer's median line, 
form paralaxes differing more or less for the two eyes. 

1 James Sully, Mind, No. X, p. 171. 
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surface o f the v i sua l f i e l d (Kernfldche des Sehraumes). A t 

first, the distance o f t h i s surface seems undete rmined : i t is 

ne i ther near uo r f a r . I t is o n l y b y experience t h a t the 
observer assigns pos i t ion to i t i n reference to h imsel f . O u r 
body , since i t is a lways i n the field o f v i s ion , serves as 

p o i n t o f depar ture i n d e t e r m i n i n g the distance. I m p r e s 

sions on the outer halves o f the t w o retinas are placed 

beyond t h i s p r i n c i p a l su r face ; impressions on the inne r 
halves, w i t h i n . T h e ent i re impression resu l t ing f r o m the 

b i n o c u l a r f u s i o n o f the t w o impressions takes the mean 

va lue o f the feel ings o f l eng th , breadth , and thickness. 

T h e theo ry o f H e r i n g has one m e r i t at leas t : i t is l o g i 

cal . T h e perception o f the t h i r d d imens ion , as w e l l as o f 

the o ther t w o , is deduced f r o m capacities innate i n the 

re t ina . H e r i n g a l lows to experience o n l y what every i n 

t u i t i v e hypothesis m u s t ; he denies en t i r e ly the f u n c t i o n 

o f muscular sensation. 

I n the book already ci ted, Ueber den psyehologischcn 
Ursprung der Raimworstcllung, 1873, S t u m p f , i n the gen

eral characteristics o f his theory , can be cal led a na t iv i s t . 
A l t h o u g h he does not hesitate to cri t icise his predecessors, 

a n d believes tha t he can reconcile the t w o theories, s t i l l i n 

r ea l i t y he gives to i n t u i t i o n the leading place. H i s theory 
is not presented i n systematic f o r m , as those o f w h i c h we 

have already spoken. H e is not a physiologis t , moreover : 

his p r i n c i p a l object is to examine the psychological value 

o f the d i f f e r en t solut ions, and e x h i b i t t he i r s t rength or 
weakness. H i s book , the w o r k o f a s k i l l e d reasoner, i n 

cludes as w e l l the solut ions o f the Scottish school ( H a m i l 

t o n , M i l l , B a i n ) , as those o f his coun t rymen . H i s f u n d a 

m e n t a l p r i n c i p l e is t ha t " the no t ion o f space rests i n i t s 

elements upon sensation, and i n i t s development u p o n 
association." H e is d r i v e n to m a i n t a i n tha t extension 

a n d i ts content ( l i g h t , color, etc.) are inseparable, and con

sequently, w i t h the first sensation o f l i g h t or color, the 
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not ion o f space o f two dimensions is given. Thus i t be
comes in tu i t i ve , a l though external excitation is the occa
sional cause.1 T n regard to the t h i r d dimension, S t u m p f 
reasons the same fo r sight as fo r touch ; a few words w i l l 
suffice to characterize i t . Surface extension is given i m 
mediately i n s i g h t ; now every surface is either plane or 
curved. These two species i m p l y the t h i r d dimension, 
f o r they i m p l y the presence or absence o f an incl inat ion 
outwards toward depth. 

These are the pr inc ipa l forms o f the nat ivis t theory. 
T h e y are as complex and scientific as those we have men
t ioned on touch, but i n a different way. Y e t , as H e l m 
hol tz j u s t l y remarks, their fundamental characteristic is 
always the same; i. e., " they make the localization o f 
impressions i n the f ie ld o f vis ion innate, whether i t be that 
the soul has direct knowledge o f the dimensions o f the 
retina, or that the excitation o f given nerve fibres gives 
rise to representations o f space b y means o f a pre-arranged 
mechanism that cannot be understood more precisely." 
I t remains to consider the empiricists i n their t u r n . 

Although we are dealing with German thinkers, we must 
ment ion Berkeley as the f i r s t systematic representative o f 
empir ic ism. T h e debate had not begun i n his t ime, but 
his position is clear notwithstanding. I n his f i rs t w o r k , 
published i n 1709 (An Essay toward a new Theory of 
Vision), he maintained that the peculiar and exclusive ob
ject o f s ight is color ; that visual sensations are arbi t rary 

sio-ns s u r e s t i n g to the m i n d the idea o f externali ty. I n 
his other works he also took this position. " W e perceive 
distance not immediately, but by mediation o f a sign which 
hath no likeness to i t , or necessary connection w i t h i t , but 

' [Teberhorst, in his book Die Entstehung der Gesichtsivahrnehmung 
(C.ottingen, 187G), has shown the importance of the position that sen
sations of color can not have originally any determination as to space. 



ORIGIN OF T H E NOTION OF SPACE. 121 

o n l y suggests i t , from repeated experiences, as words do 

t h ings . 1 F i n a l l y , he considers tact i le sensation an i n d i s 

pensable a u x i l i a r y to v i sua l sensation, a p o i n t common to 

most o f the e m p i r i c a l theories. 

Y e t the pos i t ion o f Berke ley is connected w i t h the more 

general doct r ine o f " i m m a t e r i a l i s m . " Steinbuch, a w r i t e r 
a l ready ment ioned i n connection w i t h touch, p u t the ques

t i o n i n an exper imenta l f o r m . M o v e m e n t alone, said he, 

can g i v e us the no t ion o f space. T h e re t ina has no power 
o f pe rce iv ing relat ions o f c o n t i g u i t y or pos i t ion among 

i ts p a r t s ; th i s perception is due to movement o f the mus

cles o f the eye. A n i l l u m i n a t e d p o i n t o f the re t ina be
comes a l u m i n o u s l ine b y the conscious contract ion o f a 

muscle, and th i s contrac t ion has degrees f o r d i f fe ren t parts 
o f the ret ina. T h u s , b y the contractions necessary to 
expose d i f f e ren t parts o f the re t ina i n t u r n to the same 

rays, difference o f space i n the re t ina becomes difference 

o f t i m e . E a c h p o i n t o f the re t ina has i ts degree o f 
muscular c o n t r a c t i o n ; and i t results tha t , as the resul t 

o f education, the l uminous sensations at pa r t i cu la r points 

are t a c i t l y connected i n consciousness w i t h the degrees o f 
contrac t ion tha t be long to these points . M i i l l e r , a f t e r ex

p l a i n i n g th i s theory , remarks " t h a t , i f points i n the re t ina 

are no t d i f f e ren t i n nature, we have no means o f k n o w i n g 

t h e m as d i s t inc t , and tha t , w i t h o u t a qua l i t a t ive difference 

i n the sensation, i t is impossible f o r any quantum o f con

t r ac t ion to un i te , i n m e m o r y , w i t h a p o i n t o f the re t ina " 

( I I , 540) . T h i s r e m a r k is j u s t ; and i t can be f u r t h e r said 

t ha t the hypothesis o f S te inbuch suggested the theory o f 

loca l signs, i. e., o f a pecul iar characteristic f o r each p o i n t 

o f the re t ina . 
A s we have seen, th i s hypothesis o f local signs was 

developed b y Lo tze . H i s theory has been already treated 

1 Akiphron, or the Minute Philosophers, 4th Dialogue (IT, p. 148-Tr.). 
11 
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at length . Y e t i t must be added that he has had a 
great influence i n the way o f reaction i n favor o f the 
experimental posit ion and against the nativist , which,, 
before h i m , was b l i n d l y accepted by physiologists. 

W u n d t , i n his Memoirs , published 1858 to 1862 ini 
the Zeitschrift fur rationelle Medicin, was the first to show 
i n a manner at a l l complete that the format ion o f the field o f 
v i s ion can be suff ic ient ly explained by means o f two classes 
o f da ta : local differences o f sensation i n the retina, and 
movements o f the eye. H e has studied the latter element 
carefu l ly , and deduced the estimation o f distance i n the 
field o f vis ion, f r o m the conscious muscular effort necessary 
to sweep the field w i t h the eye. H e maintains that f o r 
s ight as fo r touch the notion o f space cannot result f r o m 
the simple association o f the two p r i m i t i v e elements ( re t i 
na l impression and movement ) ; i t can result only f r o m 
synthesis, a combination o f such a nature that the result 
shal l d i f fe r f r o m either o f the two elements. 1 

T h e leading representative o f the empirical position is 
H e l m h o l t z . N o t to speak o f his impor tan t w o r k as a 
scientist, he has given i n his Physiologische Optik and Pop-
uldre wissensehaftliehe Vortrage a very elaborate psycho
logical theory o f the genesis o f visual space f r o m experience 
alone. T w o physiological elements serve as basis fo r his 
explanat ion : 1st. Signs furnished by sight. They are dis
t inguished f r o m one another by three characteristics: i n 
tensity, qua l i ty (color), locali ty, the last depending upon the 
por t ion o f the retina excited. 2d . The degree o f innervat ion 
fe l t by us and referred to the nerves o f the muscles o f the 
eye. These elements serve as basis fo r the higher mental 
operations b y w h i c h the not ion o f space o f three dimensions 
is afforded. 

H e l m h o l t z ' s fundamenta l posit ion, as we have already 

1 For a detailed exposition of Wundt's theory, see the chapter devoted 
to him, I I I I . 



ORIGIN OP T H E NOTION OP SPACE. 123 

said, is th i s , t ha t sensations are signs to be in terpre ted . O u r 

representations arc necessarily symbols o f objects o n l y : we 

learn to use t h e m to regulate ou r movements aud actions. 

" W h e n we have learned to in t e rp re t these symbols cor

rec t ly , we are able w i t h t h e m to di rect our actions to the 

resul t desired, t ha t is, to b r i n g about new sensations." T h e 
t r u t h o f ou r representations, then , is entirely practical i n i ts 

nature, 'and to ask whether they are t rue to the i r objects is 

nonsense; and " the search o f nat ivis ts f o r a p re -ex is t ing 

h a r m o n y between the laws o f t h o u g h t and the laws o f 
nature rests upon a misconcept ion." Y e t these signs, g iven 

us f o r in te rp re ta t ion , appear as effects o f w h i c h objects are 

the causes. W e believe th i s , because repeated exper iment 
upon objects has shown tha t the mod i f i ca t ion o f our sensa

t ions rests i n pa r t i n the w i l l , b u t is imposed upon us p a r t l y 

also f r o m w i t h o u t , independent ly o f a l l i n t e rna l act ion. 
" T h u s we come to recognize i n sensation a cause indepen

dent o f ou r w i l l and imag ina t ion , i.e., an ex terna l cause ; " 

a n d thus the idea o f cause is in t roduced as a r egu la t ing 
p r i n c i p l e i n the order o f perception. 

T h i s admi t t ed , the psychological mechanism b y means 
o f w h i c h we f o r m a representation o f space, or to speak 

more correct ly , b y means o f w h i c h we l o o k upon an object 

as extended, t h a t is, as h a v i n g such a f o r m , pos i t ion , direc

t i o n i n the f i e l d o f v i s i o n , etc., can o n l y be a process " o f 

unconscious reasoning." I f th i s expression, says H e l m 

ho l tz , is objected to i t is because we are accustomed to con
sider reasoning the highest f o r m o f in te l lec tual a c t i v i t y . 

B u t the processes o f reasoning o f w h i c h we n o w speak, 

a l t h o u g h they can never be p u t i n logica l f o r m , are ident ica l 

w i t h ou r o r d i n a r y processes—a menta l operat ion and p r o 

duc t . " T h e difference between the reasoning o f logicians 

and the unconscious reasoning u p o n w h i c h our knowledge 

o f the ex te rna l w o r l d rests seems to me v e r y p l a i n l y to con

sist i n t h i s : tha t the f o r m e r can be fo rmu la t ed , and the 
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latter cannot, i n that i t is made up not o f words, but o f sen
sations and the memory o f sensations." 1 I f these processes 
were translated in to the analytical terms o f fo rma l logic, they 
w o u l d seem to be inductions. T h e y w o u l d real ly have, as 
a s tar t ing point , propositions established by experience, 
tha t is, as Stuart M i l l remarks, a register o f facts, gathered 
in to a simple fo rmula , wh ich , a l though adding no th ing to 
our knowledge, is o f great practical importance, since i t 
gives a conclusion fo r a l l cases i n w h i c h the data are the 
same. A n example w i l l make this clearer. W h e n we feel 
an impression on the r i g h t side o f the t w o retinas, we k n o w 
f r o m experience repeated i n many cases that there is a 
luminous body at our l e f t . W e have ascertained that the 
hand must be stretched out to the l e f t to hide or seize the 
l i g h t , and tha t we must go to the le f t to approach i t . I f , 
i n cases o f th is k i n d , we do not reason consciously, we have 
none the less the essentials o f rat iocination and have reached 
a conclusion : the w o r k has been done by unconscious p ro
cesses o f association o f ideas residing i n unexplored parts 
o f the memory . 2 

T o sum up , the operation, as H e l m h o l t z conceives i t , is 
t h i s : every impression on a given par t o f the retina p ro 
duces, by means o f local signs and muscular movement, a 
g iven modif ica t ion o f the sensorium (f i rs t g roup o f facts). 

B y the a id o f touch, movements o f the body, and various 
experimental contrivances, we determine the cause o f th is 
modif ica t ion (second group o f facts). These t wo groups o f 
facts, when repeated a sufficient number o f times, become so 
closely associated, that , when I press m y eye to the r igh t , I 
i n v a r i a b l y see a l i g h t to the l e f t , and only objective ver if ica
t i on teaches me that i t is an i l lus ion , and that the second 
group o f facts is w r o n g l y deduced. O u r knowledge o f the 

1 Populare wissmsehaftllche Vbrtrage, III. 
2Physiolog. Optik, p. 449. French trans., p. 586. 
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field of vision, which consists of a sum of representations, is 
acqui red , then , o n l y when each excited p o i n t o f the re t ina 

has become capable o f associating to i t s e l f a g r o u p o f cor
responding facts. I t is ev ident t ha t H e l m h o l t z meant 

under the name unconscious reasoning w h a t the Scott ish 

school c a l l " inseparab le association." A n d he expresses 
h i m s e l f exac t ly as M i l l o r B a i n , w h e n he says: " T h e o n l y 

psychic act necessary to th is resul t is the regular repe t i t ion 

o f the association o f t w o representations t ha t are once asso

ciated, a n d th i s association has more force aud necessity 
according as i t occurs o f t e u e r . " 1 

Such are the general pr inc ip les o f the theory o f H e l m 
ho l t z . We w i l l b r i e f l y indicate some details. O u r k n o w l 

edge o f extension o f t w o dimensions f r o m monocular v i s i o n 

is reached b y means o f movement . T h e au thor presents no 

hypothesis e i ther as to the nature o r anatomical d isposi t ion 

o f the local signs. H e admi ts tha t these signs may be scat
tered at r a n d o m upon the r e t i n a : th i s w o u l d not change 

his t heo ry at a l l ; except t ha t the hab i tua l association w o u l d 

be more d i f f i c u l t , I t is b y means o f movement tha t the eye 

learns the order o f the poin ts o f the field o f v i s ion , t ha t is, 

the local signs t ha t be long to points i n immedia te p r o x i m i t y 

to one another. T h i s relates the local izat ion o f impressions 
to cer ta in other impressions w h i c h are connected i n a def in i te 
w a y w i t h the exc i ta t ion o f certain fibres. A s f o r the t h i r d 

d imens ion , we have already seen h o w H e l m h o l t z explains 

the no t ion o f distance and ex te rna l i ty . T h e b inocular per

cept ion o f r e l i e f rests en t i r e ly upon the fact t ha t we are 
s imul taneous ly conscious o f t w o d i f f e ren t images. T h e 

sensations o f the t w o retinas are per fec t ly d i s t inc t f r o m each 

other : t hey a r r i v e i n consciousness w i t h o u t fu s ion . T h e y 
are combined i n a s imple representation, w h e n i n con

sequence o f repeated association, they become signs o f one 

1 Physiolog. Optik, p. 798. French trans., p. 1002. 
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and the same object. " Their fusion into a single notion of 
the external object is not accomplished by a pre-arranged 
mechanism (as the nativists mainta in) , bu t by a psychic 

act." 
Such are the p r inc ipa l forms o f the empirical theory. 

W u n d t makes o f them t w o classes : 1st, Logical theories, 
w h i c h are o f t w o k i n d s ; the one, as Berkeley and the f i r s t 
representatives o f empir ic ism, holds that notions o f exten
sion are the result o f a conscious reasoning process; the 
other introduces an unconscious a c t i v i t y ; 2d. Association 
theories, whose p r inc ipa l representatives are i n Eng l and . 
T h i s classification is not exhaustive, since H e l m h o l t z does 
not belong to either class.1 

W e have already compared the t w o r i v a l theories on the 
subject o f touch, and indicated, i n a general way, the merits 
and defects o f each. W e w i l l now confine ourselves to the 
special question o f visual space. A n d this must be viewed 
o n l y i n its psychological aspect. I n t u i t i o n i s m and e m p i r i 
cism do not propose s imply to give a metaphysical expla
nat ion o f the not ion i n the abstract; they must interpret 
experience also, and give an account o f the var ied phenom
ena o f v isua l perception. These physiological problems 
have been discussed by men sk i l l ed i n experiment, who have 
devoted years to such investigations; we have named them 
already. T h e i r results, even i n questions o f fact, do not 
agree. A l t h o u g h the empir ical theory suffices to expla in 
the m a j o r i t y o f cases, and offers the greater p robabi l i ty , yet 
i t is not established, and many o f its experiments are dis
puted. I t is not strange tha t the discussion is not yet closed 
upon a question tha t is so delicate f r o m a psychological 
standpoint and involves a cr i t ique o f the fundamenta l 

notions o f the intelligence. 
W h a t is the peculiar object o f s ight? T h i s ve ry simple 

1 Wundt gives his own theory the name " synthetic." 
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quest ion sums up the debate. I f we r ep ly : Color , we are 

empir ic is t s . I f we r e p l y : Colored extension, we cast our 
l o t w i t h the na t iv i s t s . 

One o f the mer i t s o f S t u m p f is t ha t he sees t ha t the 

w h o l e quest ion lies i n g e r m here, and had he p roved t ha t 

color and extension are inseparable, n a t i v i s m had w o n the 

day . Be fo re h i m , H a m i l t o n employed the resources o f his 
subt le dialect ic to show by reasoning alone tha t d i s t inc t ion 

o f color necessarily impl ies d i s t inc t ive de te rmina t ion i n 

ex t ens ion ; b u t the r e p l y w h i c h S tua r t M i l l made to h i m 

seems to us final.1 W e refer the reader to i t , 
I t w i l l be r emarked t h a t the theory o f local signs, 

a l t h o u g h developed especially b y the empir ic is ts , is r ea l ly 
c o m m o n to the t w o schools. T h e perception o f local d i f f e r 

ences i n the field o f v i s i o n is a fact , and i t can be expla ined 

o n l y on the hypothesis o f local signs. B u t when i t comes 

to a de te rmina t ion o f t he i r nature, the t w o schools d i f f e r . 

A c c o r d i n g to the empi r i ca l theory they are any d i s t i n 

g u i s h i n g signs wha tever : o n l y t ha t t he i r significance re la

t i v e to the perception o f the ex te rna l w o r l d is the resul t o f 

experience. I t is useless to suppose any agreement f u r t h e r 

t h a n th i s , between the local signs and the local differences 

t h a t correspond to t h e m . 2 

A c c o r d i n g to the na t i v i s t theory , on the con t ra ry , 

t hey g i v e an immedia te no t ion o f local differences, o f t he i r 

nature , magn i tude , and re la t ive pos i t ion : be ing at once 

organs o f sense and elements o f space. F r o m a p h i l o 

sophical p o i n t o f v i ew , as H e l m h o l t z has remarked , th i s 

t heo ry supposes a pre-established h a r m o n y between t h o u g h t 

and the laws o f nature. 
T h e na ture o f the local signs, then , is no t a p o i n t on 

w h i c h ei ther o f the t w o schools can be p r o f i t a b l y at tacked, 

1 Exam, of the Phibs. of Hamilton, p. 277. 
2 Helmholtz, Popular, wissenschaft. Vortrage, I I I . 
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since each presents, i n its own way, a plausible expla
nation. 

Pur su ing our comparison to the question o f visual space 
considered as simple surface, we find that the two theories 
are about equally credible. There are s t i l l , however, f o r 
the nat iv is t hypothesis, some points o f s tumbl ing . 

1st. The inverted posit ion o f the ret inal image presents 
no d i f f i c u l t y on the empir ical hypothesis; this image is 
s imply a matter f o r mental elaboration, a da tum fo r expe
rience to in te rpre t ; its posit ion is a matter o f secondary 
importance. B u t not so to the nativists. T h i s fact has 
embarrassed M i i l l e r and others ; they have derived i t on ly 
by invo lved and inadmissible explanations. 1 

2d. Despite the intervent ion o f re t inal images, we see 
simple i n the m a j o r i t y o f cases. I n fact, nativists main ta in 
tha t impressions received at corresponding or identical 
points g ive simple vis ion ; and impressions at disparate 
points, double vis ion. B u t H e l m h o l t z has shown tha t 
images at corresponding points sometimes give double 
vis ion, and, vice versa, images at disparate points sometimes 
become fused. 

W h e n we pass f r o m the notion o f surface or two-d imen-
t ioned space, to cases i n w h i c h the t h i r d dimension enters, 
the debate is very w a r m . I t is on this field, over the solu
t i o n o f this problem, tha t the great battle between the t w o 
schools has been jo ined . W e may say tha t empir ic i sm has 
gained f r o m day to day, w h i l e most o f the discoveries have 
b rough t new embarrassment to the nativists. W e have 
seen i n the earlier exposition tha t the empir ical explanation 
is simple, that i t is based on physiological and psychological 
facts, tha t i t invents no faculties and avoids a l l useless 
hypotheses. N o t h i n g , on the contrary, can exceed the 

1 Fick, for example, supposes that the nerve fibers, at their entrance 
to the brain, establish impressions of above and below, right and left, 
as they really are—an hypothesis which has no anatomical foundation. 
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c o m p l e x i t y o f the theories o f the nat iv is ts . W e may g i v e 

to the re t ina an innate percept ion o f i ts extension, w i t h 

M i i l l e r , or clothe i t , w i t h P a n u m , i n the a t t i re o f i n t u i t i v e 

c o g n i t i o n ; we m a y suppose, w i t h H e r i n g , a p r i n c i p a l sur

face o f the f i e l d o f v i s i on , undetermined as to i ts distance 

f r o m the e y e ; a l l these hypotheses have one d i s t u r b i n g 
charac ter i s t ic : t hey are inven ted s i m p l y to e x p l a i n the 

f a c t s ; t hey are the w o r k o f the imag ina t ion , not scientif ic 

solut ions. I n any case i t is w r o n g to have recourse to 

t h e m , i f there are facts a n d k n o w n laws suff ic ient to solve 

the p r o b l e m . Besides there are other data w h i c h we can 

no t deal w i t h here ( the percept ion o f rel ief , lustre, & c ) , 

w h i c h m a y easily be exp la ined on the empi r i ca l hypothesis, 

b u t are v e r y embarrassing on a theory o f predisposed 

mechanism. A n d pa thologica l facts m a y be cited against 

such predispos i t ion : f o r example , i n the case o f paralysis 

o f the abductor muscle o f the eye, the pat ient sees objects 

f u r t h e r f r o m h i m t h a n they r ea l ly are. T h e distance seems 

too l o n g because the muscular contrac t ion mus t be greater 

to execute the same movement . T h e pat ient grasps space 
o n l y w h e n he expects to take the object. A stone-mason 

af f l ic ted w i t h t h i s disease, s t ruck his h a n d w i t h the hammer , 

instead o f h i t t i n g the stone ( W u n d t ) . B u t l i t t l e b y l i t t l e 

the disease accommodated i t s e l f to his movements , t h o u g h 

i t cost h i m the greatest e f f o r t i n the pa r t affected. T h i s 

successive accommodat ion o f pa thologica l states t h rows l i g h t 
on the w a y i n w h i c h a de r iva t i on o f t en passes f o r an o r i g i n a l . 

I f , w h e n the condi t ions are changed we can come to estimate 

anew the pos i t ion o f an object, i t seems na tu r a l to say t ha t 

o r i g i n a l l y the idea o f d i rec t ion arose f r o m a re la t ion between 

the muscular sensation and the po in t i n the re t ina w h i c h 

experienced the ex te rna l exc i ta t ion . S t i l l other arguments 

are f o u n d i n cer ta in cases o f s q u i n t i n g ; 1 bu t , no t to insist 

1 See on this point Helmholtz, Physiol. Optik, French trans., p. 882. 
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fu r t he r upon i t , this is the chain o f facts that inclines us 
necessarily toward the empir ical theory. W e borrow f r o m 
H e l m h o l t z the resume o f reasons which lead us to conclude 
i n its f a v o r : 

1st. The theory o f na t iv i sm seems to introduce an u n 
necessary hypothesis. 

2d . I t s results give, i n accounting f o r space, notions 
that rarely accord w i t h fact. The advocates o f this theory 
are obliged to admi t against themselves that their o r ig ina l 
sensations of space may be modif ied, or, indeed, replaced by 
knowledge furnished i n experience. 

3d . I t is hard to see that these or ig ina l sensations of 
space can contribute any th ing to the explanation o f visual 
perception, since the advocates o f this theory are compelled 
to admi t that, i n the great m a j o r i t y o f cases, these sensa
tions must be supplemented b y very p r o f o u n d exper i 
ential knowledge. I f this is necessary, i t seems simpler 
and easier to admi t tha t a l l notions o f space are fu rn i shed 
by experience ouly , w i t h o u t hav ing first to combat innate 
notions w h i c h are false i n most cases.1 

I t remains to estimate some considerations against the 
empir ical theory w h i c h caunot be passed over i n silence. 

The first o f these objections rests on a w e l l - k n o w n fact. 
Bai ley, i n Eng land , first used i t i n his attack on Berkeley's 
doctrine o f sight, and i t has been renewed later by other 
nat ivists . 2 The chicken j u s t hatched, s t i l l ca r ry ing a 
f ragment o f the shell upon its t a i l , catches a fly on the 
w i n g . The l i t t l e ca l f makes the necessary movements to 
suck its mother. T h e crocodile, hatched w i t h no parental 
incubation, starts d i rec t ly fo r the water, bites a st ick that 
is held out to h i m , etc. W e cannot deny that these facts, 
though they may be modif ied by the name i n s t i n c t — w h i c h 

1 Helmholtz, Physiol. Optik, p. 442; French trans., p. 578. 
2 Stumpf, work cited, p. 295. The best collection of facts of this kind 

is to be found in Abbott, Sight and Touch, p. 178, etc. 
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expla ins n o t h i n g — f a v o r the na t i v i s t theory , since they 

show tha t an imals , " as soon as they see the l i g h t , see dep th 
also." 

H e l m h o l t z , w h o has discussed th i s object ion ( i n his 

Pop. wissensehaft. Vorti'dge, 2 d series), replies : " I t is said 

t ha t the c a l f sees the udder o f the cow and seeks f o r i t . 

I t is a quest ion whe ther i t does not smel l i t mere ly , and 

m a k e movements i n the d i rec t ion o f the odor. T h e ch ick 

p icks abou t t o find g r a i n s ; b u t i t has p icked i n the she l l 
before, a u d seems to p i c k at first at haphazard, as i t 

f o l l o w s the example o f the hen. A f t e r i t has f o u n d some 

gra ins b y chance, i t learns t he i r appearance ; and th i s i t 
mus t l ea rn the more q u i c k l y as i ts l i f e is so ex t remely 

s h o r t , " — " I t w o u l d be desirable t h a t new observations be 
made i n t h i s connection, especially to t h r o w l i g h t u p o n th i s 

quest ion. Observat ions made h i t he r t o seem to me to p rove 

no more t h a n t ha t an imals have at b i r t h certain tendencies; 
a n d i t is cer ta in t ha t i n the case o f m a n these na t ive t en 

dencies are reduced to v e r y f e w . " 

T h e second object ion is based upon theoret ical consider

ations. I t was f o r m u l a t e d b y W u n d t , t h o u g h he rejects 

the i n t u i t i o n hypothesis n o t w i t h s t a n d i n g . T h e genesis o f 

o u r ideas o f space is re fe r red b y H e l m h o l t z to processes 
o f reasoning f r o m analogy. T h u s , according to h i m , we 

place o n the r i g h t i n space impressions t ha t affect the re t ina 

on the l e f t ; because, i n a great n u m b e r o f previous cases, 

experience has t augh t us tha t the object is r ea l ly i n t ha t 
d i r ec t ion . B u t , objects W u n d t , 1 t h i s reasoning f r o m ana l 

ogy does not a p p l y to p r i m i t i v e experiences, to those w h i c h 

are first i n order, and serve as basis f o r a l l the rest. I n 

t r u t h , H e l m h o l t z escapes th i s object ion b y m a i n t a i n i n g 

t h a t p r i m i t i v e representations o f space are f o r m e d b y means 

o f touch , agreeing i n t h i s w i t h the founders o f the e m -

1 Grundziigc, pp. 638-640. 
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p i r ica l theory, Berkeley and Condil lac. S t i l l the objection 
is on ly removed fu r the r back, as the same d i f f i c u l t y 
arises in the case o f touch. H e l m h o l t z admits, i n the l aw 
o f causality, an element that is not g iven i n pure exper i 
ence, and w h i c h does not help the explanation o f p r i m i t i v e 
notions. W u n d t also has recourse to the synthetic theory, 
o f w h i c h we have already spoken. 

W e now have an impa r t i a l statement o f the question. 
W e must say that these objections are not w i t h o u t w e i g h t ; 
otherwise, the v ic to ry o f the empir ical theory w o u l d be 
complete, and the r i v a l posit ion w o u l d belong to his tory 
on ly . Whatever opinion we adopt, the debate affords a 
fine example o f analysis applied to a not ion which has passed 
as simple and ul t imate , and this analysis is not merely 
verbal and ideological after the manner o f eighteenth cen
t u r y discussions; bu t conducted, as fa r as possible, w i t h 
the help o f objective observation and experiment. Beside 
the experimental diff icul t ies tha t impede the physiologist at 
every step, there is a psychological d i f f i c u l t y th roughout 
the whole debate. A t f i r s t sight, i t seems very easy to 
say : this is p r i m i t i v e , th is is acquired, th is is a fact, th is 
is an induct ion. Y e t the reader has seen how d i f f i c u l t i t 
is to be sure i n such cases. T h e perception o f dis t inct 
color, red, green, seems to be an act o f immediate cogni
t ion , w i t h no possible error when the eye is no rma l . Y e t 
the facts o f simultaneous contrast (modifications w h i c h the 
colors undergo when placed i n juxtapos i t ion) seem to show 
that there is here a cerebral process more complex than 
simple perception—and this is the beginning o f an in ter 
pretat ion. 1 H o w much more d i f f i c u l t is i t to separate sen
sation and inference i n cases so complex ! 

1 Helmholtz, Optik, \ XXIV. in particular, p. 543. Yet it must be 
remarked that Hering, and other more recent writers with him, believe 
that they have explained different optical phenomena, especially simulta
neous and successive contrasts, consecutive images, etc., by a purely 
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W e w i l l add , i n closing, t ha t i t w o u l d be w r o n g to 

a t t r i b u t e to ei ther o f the t w o schools an inva r i ab le p h i l 

osophical tendency. I n fact , n a t i v i s m is as l i k e l y to be ma

te r ia l i s t i c as ideal is t ic . I u the f o r m e r case, the innateness 
o f space is referred to the anatomical cons t i tu t ion o f the 

organs o n l y : i n the lat ter , the idea o f space is considered 

innate i n consciousness. I n the same way , emp i r i c i sm m a y 

m a i n t a i n t h a t impressions are signs o f th ings , in terpre ted 

accord ing to ou r earl ier exper ience; or, w i t h H e l m h o l t z , i t 

m a y a d m i t a r egu la t ive p r i nc ip l e , as causali ty. N a t i v i s m 
supposes a pre-established h a r m o n y between the laws o f 

t h o u g h t a u d the laws o f the external w o r l d . E m p i r i c i s m 

seeks to deduce f r o m experience the agreement tha t exists 
between the ex te rna l w o r l d and our ideas. 

I t is ev ident also t h a t K a n t ' s doct r ine o f space a n d the 

theories we have discussed deal w i t h problems o f an en

t i r e l y d i f f e r en t order. W h e t h e r we consider space an a pri
ori f o r m o f m i n d , or an object ive rea l i ty , o r an abstraction, 

the question o f i t s genesis i n the h u m a n m i n d remains 

unanswered. So nat iv is ts have no r i g h t to make use o f the 

name o f K a n t . I n the words o f th is phi losopher , t hey con

f o u n d a quest ion o f the phenomenal order w i t h a p r o b l e m 

o f the transcendent order, the u l t ima te o r i g i n o f the no t ion 

o f space. T h e discussions o f w h i c h we are speaking cannot 

depar t f r o m facts a n d t he i r immedia te in te rp re ta t ion : th i s 

is the p o i n t we w i s h to emphasize. 1 

physiological process, i. c, assimilation and dissimilation of matter in 
the visual substance. Hering's work has been published in the Reports 
of the Academy of Science of Vienna, 1872-1874.' 

1 A very complete exposition of the nativist and genetic theories is to 
be found in the work of Cesca: Le teorie nativistiche e genetiche delta local-
izzazione spaziale, 1882 (Drucker et Tedeschi, Verone, Padoue). The 
author has classified and explained them with method, comprising, as 
we have not been able to do here, the theories of Spencer, Bain, Taine, 
Delbceuf, etc. 

12 



C H A P T E R V 

FECHNER AND PSYCHOPHYSICS. 

I. 

I N the domain o f experimental psychology, few men have 
published researches as or ig ina l and as w a r m l y debated as 
Gustav Theodor Fechner, now honorary professor i n the 
U n i v e r s i t y o f Le ipz ig . F r o m the year 1836, the date o f 
his first work , The Life after Death, to the last months o f 
1877, the date o f his last book, In Sachen der Psychophysih, 
Fechner has touched upon a l l the philosophical problems, 
and has taken par t i n a l l the great discussions tha t they 
have raised i n Germany. T h e l i s t o f his works shows i t : 
they comprise metaphysics, morals, religious questions, the 
doctrine o f evolut ion, aesthetics.1 W e find here a great 
number o f new thoughts and ent ic ing hypotheses. I n 
aesthetics especially, or at least i n the study o f its physical 
and physiological conditions, Fechner has shown a r igor o f 
method very rare among German eestheticians. B u t i t is 
not our object to examiue these different publications : the 
t rue g lo ry o f Fechner is elsewhere; i n his w o r k i n psych o-

1 Das Biichlcin von Lcben nidi dcm Tode, 1836. XJeber das hochste Gut, 
1846. Nanna odcr iiber d ts Seelenleben der Pjlanzen, 1848. Zenddavesta 
oder iiber die Dinge der Himmels u. der Jenxcits, 1851. Die physikalische u. 
philosophische Atomenlehre, 1855. Ueber die Seclcvfrage, 1861. Die drei 
Motive and Griinde des Glaubens, 1863. Einige Ideen zur Schopfungs u. 
Entwickelungsgcschichte der Organismus, 1874. Vorschule der JEsthetik, 
1876, etc., etc. To these works those which treat of psychophysics must 
be added. 

134 
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physics. I n 1860 the Elemente der Psychophysih1 appeared, 

a large book, f u l l o f experiments , tables, f igures, calculations 

and phi losophica l generalizations. T h i s w o r k has served 

as basis f o r a l l the debates w h i c h have arisen f o r t w e n t y 

years. Fechner has rep l ied to his cr i t ics o n l y inc iden ta l ly 

i n memoirs or ar t icles . 2 T a k i n g the offensive again i n 

1877, i n his In Sachen der Psychophysih, he met a l l his 
cr i t ics and main ta iued his first conclusions against t hem. 

I f psychophysics endure under one f o r m or another, i t 

w i l l be his w o r k , and he can be called its founder , a l t hough 

he has a lways refused th i s t i t l e and i n his h is tor ica l resume 
o f the question (Eiemente der Psyclwphysik, book I I , p p . 548— 

560) , gives the honor especially to Weber . W e w i l l speak 
la ter o f Weber ' s w o r k . I t is cer ta in tha t before Fechner 

there existed o n l y f r a g m e n t a r y w o r k s w i t h o u t general range : 

he was the first to p u b l i s h a complete and systematic book. 

I t is against h i m , therefore, t ha t a l l attacks have been 

directed. 

I u the account w h i c h we w i l l g ive o f th i s question, we p r o 

pose, a f t e r h a v i n g shown i n some words the object o f psy
chophysics, to e x p l a i n the exper iments on w h i c h i t is based, 

a n d the l a w w h i c h has been adduced f r o m t h e m ; finally to 
state the objections w h i c h i t has encountered. 

" I unders tand ," says Fechner , " by psychophysics, an ex

act theory o f the relat ions o f soul and body and, i n a general 

w a y , o f the phys ica l w o r l d and the psychical w o r l d . " T h e 

sciences o f nature , l o n g since i n possession o f t he i r p r i n 

ciples and me thod are upon a road o f cont inuous progress. 

O n the other hand , the sciences o f sp i r i t—psycho logy and 

log ic at least, have also had the i r foundat ions i n a measure 

l a i d . O n the con t ra ry , the science o f the reciprocal relations 

o f body and s p i r i t is f a r less advanced than the t w o groups 

1 Two volumes in 8vo: Leipzig, Breitkopf u. Hart el. 
2 Memoir against Aubert in Berichte der Sachs. Societal., 1864. Article 

against Delbceuf, Jen. Liter at. Zeitung, 1874, No. 28. 
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o f sciences ju s t named, between w h i c h i t occupies an in ter 
mediate posit ion. So far i t consists on ly o f theories w i t h 
out proof, or a collection o f facts w i t h o u t precision and 
order. Fechner's object is to inaugurate a positive era i n 
th i s k i n d o f research, or more exactly to b u i l d up a science 
resting upon experiment, calculation, and measure. 

I n pr inc ip le i t places the new science outside o f a l l meta
physical hypothesis. T h i s fact deserves mention the more 
because, i n the various works o f w h i c h we have given a l is t , 
Fechner is fa r f r o m being guarded i n this respect and the 
boldness o f his theories sometimes resembles pure fancy. 
W e find i n h i m a m i x t u r e o f Berkeley aud Le ibn i t z , to 
gether w i t h adventurous hypotheses on the nature o f atoms, 
the soul o f the stars and o f the universe. A l l this is outside 
our subject, and whatever conception o f the w o r l d Fechner 
has elsewhere presented, no th ing o f i t appears i n his Psy
chophysics. " O u r investigations," he says, " pertain on ly to 
the phenomenal side o f the physical w o r l d and the psychical 
w o r l d , that is, to wha t is immediate ly g iven i n internal and 
external perception, and as much as can be concluded f r o m 
phenomena—in short, we study the physical as physics and 
chemistry present i t ; we study the psychical as experimental 
psychology (Erfahrungsseelcnlehre)1 gives i t , w i t h o u t i n 
vest igating, behind the phenomena, the essence o f soul and 
body, as metaphysic exhibi ts i t . " 

I n the p re l imina ry port ions o f his book, the on ly general 
idea tha t Fechner has t h r o w n out on the relation o f the 
physical and mental is that the opposit ion between body 
and m i n d arises f r o m a difference i n poin t o f v iew o n l y ; 
what , i n fact, is one, appears double. " W h a t f r o m an 
in te rna l po in t o f v iew seems to be your sp i r i t , the sp i r i t 
that is yourself , seems, f r o m an external po in t o f v i ew to 
be the bod i ly substratum o f tha t sp i r i t . T h a t is, a l l the 

1 Better translated, empirical psychology.—Tr. 
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difference consists i n t h i n k i n g w i t h the b r a i n or considering 

i t the b r a i n o f a t h i n k i n g be ing . " I n nature, n o t h i n g 

more f r e q u e n t l y occurs t h a n tha t opposi t ion w h i c h seems at 

first s igh t real , disappears w h e n we consider i t under an

other aspect. I f we stand at the centre o f a circle, the 

convex is h idden f r o m us b y the concave side ; i f we place 

ourselves w i t h o u t , the concave is h idden b y the convex 
side. These t w o sides o f the circle are as inseparable as 

the t w o sides o f m a n ( sp i r i t ua l aud physical ) , and i t is 
equa l ly impossible , i n the t w o cases, to perceive the t w o 

at once as l o n g as we r ema in i n the same pos i t ion . S i m i 
l a r l y , ou r p lane ta ry system, seen f r o m the sun, then f r o m 

the ear th , presents an en t i r e ly d i f f e r en t aspect. O n the 

one hand , the Copernican sys t em; on the other, the P to l e 
maic . I t is impossible f o r any observer to see these t w o 

aspects at once, a l t h o u g h they are necessarily connected w i t h 

each other. The re are i n nature m a u y other cases o f t h i s 

k i n d , and to Fechner the difference between the phys ica l aud 

psychical is one o f t h e m . 1 

I t is h a r d l y necessary to r e m a r k tha t th i s pos i t ion is no t 

at a l l p a r a d o x i c a l ; t ha t i t has been h e l d b y eminent scien

tists , and tha t i t can have no d i rec t inf luence on psycho-phys
ica l research. M o r e o v e r , adds Fechner , the object o f m y 

w o r k is uo t to t reat o f t h i s f u n d a m e n t a l question ; let each 

solve the en igma as he please; i t is o f no consequence to 

the w o r k t ha t f o l l o w s . 
A single po in t , whose impor tance we w i l l appreciate 

f u r t h e r on , i n the metaphysic o f Fechner , breaks i n u p o n 

his invest igat ions , i . e. h is hypothesis o f psycho-physical 
movement. I t w o u l d be useless to speak here o f a t heo ry 

w h i c h w i l l be made i n t e l l i g i b l e i n the course o f ou r exposi 

t i o n . W e w i l l o n l y say tha t , w h i l e , i f w e h o l d to the 

s imple data o f exper iment , the fac t o f t ransmiss ion o n l y 

1 Elemenle der Psychophysik, Introduction. 
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b y the nerves and nerve centres between the excitat ion p ro 
duced b y an external object and the sensation w h i c h results 
f r o m i t , is g iven , Fechner intercalates between these t w o 
terms a psycho-physical movement i n order to expla in the 
dispropor t ion between the cause (excitation) and the effect 
(sensation); and that th is hypothesis has g iven rise to the 
most serious cr i t ic i sm. 

W e must also bear i n m i n d that, a l though Fechner 
pretends to give a general theory o f the relations o f the 
physical and mental , his experimental research bears def i 
n i t e ly upon a single po in t alone: the relation o f excita
t i o n and sensation. I t is t rue tha t under the name o f 
" in terna l psychophysics," he includes a series o f studies on 
the seat o f the soul, wakefulness and sleep, attention, r em
iniscence, & c , & c . ; but these studies are fa r f r o m hav ing 
the exact character that psychophysics requires. So we 
may say tha t Fechner has concentrated a l l his efforts, as his 
opponents a l l the i r crit icisms, upon a single question. T h e 
question o f sensation is, af ter a l l , capital, since f r o m i t a l l 
else comes, and this w o u l d be sufficient reason to Fechner 
f o r d igg ing to the foundat ion. L e t us see, then, where in his 

w o r k and i ts value consist. 

II. 

PSYCHO-PHYSICAL RESEARCH. 

Fechner's principal object is to measure sensation. To 
accomplish this he has g iven long years to experiment and 
calculation. H e has found , besides, i n d i f ferent memoirs 
on mathematics, physics, astronomy, physiology, b y Eu le r , 
B e r n o u l l i , Laplace, Bouvier , Arago , Masson, Poisson, Stein-
he i l , & c , scattered observations, made w i t h a d i f ferent end 
i n v iew or l e f t before w i t h o u t psychological in terpre ta t ion. 
H e has met these results w i t h his o w n . 
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T h e w a y was opened f o r h i m , however , b y E . H . W e 

ber. W e b e r ( i n h is Programm. collect, and his celebrated 

art icles i n Wagne r ' s Handwort'r'b. der Physiol.) deduced a 

l a w f r o m cer ta in exper iments on the perception o f we igh t , 

l e n g t h , & c . H e had r emarked tha t , i f we compare t w o 

l ines a lmost equal , the smallest perceptible difference is 

equal a lways to about -h o f the shorter, whatever be the 

l e n g t h o f the l ines compared, whether a centimeter, deci 
meter, o r meter. I n the same manner, i n order tha t a 

w e i g h t be j u d g e d greater t h a n another, i t mus t exceed i t 

b y a f r a c t i o n v a r y i n g f r o m sV to sv, according to the i n d i 

v i d u a l , whatever be the i n i t i a l w e i g h t ( g r am, ounce, pound , 
k i l o g r a m ) . W e b e r added to these results an analogous 

fac t i n acoustics : between t w o tones o f d i f f e ren t p i t c h , the 
smallest perceptible difference is a lways the same, whatever 

be the p i t c h o f the tones, a n d th i s smallest difference is 

a lways the same f r a c t i o n o f the lower tone. These expe r i 

ments, res t ing i n three d i s t inc t orders o f sensation, l ed 

W e b e r to f o r m u l a t e t h i s l a w : sensation grows w i t h equal 

increments w h e n the exc i ta t ion g rows w i t h relatively equal 

increments . 1 T h i s l a w has been stated b y M . Delbceuf i n 

another f o r m : " T h e smallest perceptible difference between 

t w o exci ta t ions o f the same nature is a lways due to a real 

difference w h i c h g rows p r o p o r t i o n a l l y to the excitat ions 

themselves." 
Such was the state o f the quest ion before Fechner . I n 

order t o unders tand w e l l the course o f the invest igat ions 

i n t o w h i c h we are about t o enter, i t is w e l l to r e m a r k t ha t 

1 This law may be made clear by an example: a sensation of weight 
grows with equal increments, i f to the original excitation, say 3 grams, 
we add i of 3 grams = 1 gr., i f to this second excitation, 4 gr. we add 
£ of 4 gr. = f gr. and so on. The excitation, as we see, grows with incre
ments relatively but not absolutely equal. On the difference between 
the law of Weber and that of Fechner, given later, see the paragraph 
devoted to criticisms. 
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physiology distinguishes i n our sensations taken i n general, 
t w o things : the i r qua l i ty , and the i r intensi ty or quant i ty . 
A l t h o u g h i t may w e l l be possible i n their last analysis to 
reduce these t w o to one, they are s t i l l , i n fact, at least, 
g iven to us dist inct . Thus , i n the category o f v isua l sen
sation, red, blue, green, are g iven as qualities. B u t 
these sensations, remaining the same i n qua l i ty , may v a r y 
i n i n t ens i ty : they increase or d i m i n i s h . E v e r y sensation 
has, then, a quant i ta t ive value. Moreover , the simplest 
reflection teaches us the same; there is no one who has not 
compared t w o sensations, and ascertained tha t they are 
equal or unequal, that one is greater or less than the 
other. W e assert w i thou t hesitation tha t i t is b r ighter at 
midday than by moonl ight , tha t the firing o f a cannon 
makes more noise than the firing o f a pis tol . There is, 
then, a quant i ta t ive comparison o f sensations; bu t we can 
only say there is equali ty or inequal i ty ; never how many 
times one sensation is greater or less than another. H a s 
the sun a hundred or a thousand times more b r i l l i ancy 
than the moon? Does a cannon make a hundred or a 
thousand times more noise than a pistol ? I t is impossible 
to answer this question. The natural measure o f sensation 
that each man possesses reveals to h i m the more, the less, 
the equal, never the quantum. O u r determinations are 
always vague and approximate. 

E v e n so, a l though we may say i n a general way tha t 
the intensi ty o f a sensation increases or decreases w i t h the 
intensi ty o f the excitat ion that causes i t , yet we cannot de
termine th is relation exactly, or k n o w whether the sensation 
increases di rec t ly as the excitat ion, more s lowly , or fas ter : 
i n a w o r d , we k n o w no th ing o f the l aw that rules the rela
t i o n o f cause to effect here. W e do not k n o w whether an 
excitat ion o f an intensi ty 1 causes a sensation o f an in ten
s i ty 1 ; whether an excitat ion o f an inteusi ty 2 causes a 
sensation o f au inteusi ty 2, or 3, or 4, etc. 
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A t first v i e w , every a t t empt to measure the degree o f 

sensation exact ly may appear ve ry hazardous, f o r sensation 

has no exact measure i n i t s e l f B u t upon ref lect ion we see 

tha t , w h i l e i n every measure a s tandard is necessary, t h i s 

s tandard can never be the object measured ; t h a t we measure 

t h i n g s o n l y b y an ar t i f ice . N o w th i s ar t i f ice is a f forded us 

i n t h i s case b y the nature o f the phenomena. I n fact , wTe 
k n o w v e r y w e l l t ha t every sensation is a neura l phenome

non , and we k n o w also t ha t neura l phenomena depend 
u p o n au ex te rna l movement w h i c h we ca l l exc i ta t ion . T o 

v a r y the exc i ta t ion is, t h r o u g h the nerve m e d i u m , to 
v a r y the sensat ion; the nerve force being the proximate 
cause o f the sensation, and the ex te rna l exc i ta t ion the 

remote cause. B u t since we h o l d th i s ex terna l cause—the 

exc i t a t i on—unde r o u r con t ro l , and since i t is open to the 
most exact measurement, i t seems tha t t h r o u g h i t we can 

measure the sensation i tself . 

A s f a r as we compare sensations under the re la t ion o f 

in tens i ty , we t reat t h e m as m a g n i t u d e s : and i f , f r o m the 

p o i n t o f v i e w o f the i n t e r n a l sense, we are led to say tha t 
a sensation is equal , i n f e r i o r , or superior to another, i t does 

no t f o l l o w t h a t we meet here an obstacle to a l l exact meas

urement . T h e t i m e element at first consists i n vague 

not ions o n l y o f before, a f ter , toge ther ; and th i s does no t 

in t e r fe re w i t h v e r y exact measurement. A n d j u s t as th i s 

exact measure m us t be f o u n d no t i n t i m e i tself , b u t en

t i r e l y i n movements i n space, so the exact measure o f 

sensation mus t be sought no t i n the sensation i tself , b u t 

i n ex te rna l events w h i c h occur i n space. N o w w h a t better 

measure f o r sensation can be f o u n d t h a n the external move 

m e n t f r o m w h i c h the sensation arises ? T h e exci ta t ion is 

no t o n l y the most direct , b u t indeed the o n l y possible meas

u re o f sensation. Between the sensation and i ts measure, 

there exists a necessary re la t ion . T h e sensation w o u l d not 

exis t i f the exc i t a t ion d i d no t precede i t . T h u s we take 
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the cause as measure o f the effect. The essential po in t o f 
difference between the measurement o f psychic and extended 
magnitudes, is that in the former, the cause serves as measure 
of the effect; in the latter, the effect serves as measure of the 
cause. 

The proper ty o f sensations, whereby they increase and 
d imin i sh , affords us a basis f o r their measurement. A s we 
have seen, i t is generally admit ted that every sensation 
increases or diminishes as the excitat ion wh ich causes i t : 
when the sensation o f l i g h t increases i n the eye, we believe 
that there is more l i g h t w i t h o u t ; and when sound i n the 
ear is augmented, we believe that the noise w i t h o u t is also 
augmented. Fur the r , common sense is disposed to assert 
that the sensation increases or decreases di rec t ly as the ex
ci tat ion. Herba r t , who, as we have seen, attempted f i r s t 
to introduce measurement in to psychology, f inds i t ve ry 
natura l to say " t h a t two l ights shine twice as b r i g h t l y to 
us as one." 1 Y e t this supposition is false. Certa in facts 
o f observation alone, w i t h o u t the a id o f experiment, are 
sufficient to prove the law i n accordance w i t h wh ich sensa
t i o n and excitation va ry , and to explain this law, at least i n 
a general way. 

E v e r y one knows, says M . Delbceuf, 2 that i n the silence 
o f the n i g h t noises are heard that pass unperceived d u r i n g 
the d a y : the tic-tac o f the pendulum, the l i g h t w i n d cur
rents that b l o w th rough the chimney, and other noises 
o f this k i n d . I n the d i n o f the street, or i n a t r a i n i n 
mot ion, we do not hear our neighbor and sometimes not 
even our o w n voice. T h e stars, so b r i l l i a n t d u r i n g the 
n igh t , do not appear by day, and the moon pales before the 
sun. T o a weight o f 10 grams i n y o u r hand, add another 

1 Herbart, Wcrke, vol. VII, p. 358. 
2 Delbceuf, Recherches theoriques et experimentales sur la mesure des sensa

tions. Brussels, 1873. Extract from the memoirs of the Acad, of Bel
gium. 
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w e i g h t o f 10 grams, and y o u w i l l perceive the difference 

d i s t i n c t l y ; b u t i f y o u add 10 grams to a q u i n t a l , the d i f 
ference is no t perceived. 

These are every-day f ac t s : i t is general ly believed tha t 

they are s imple enough, and yet i t is not so. F o r i t is 

ind i spu tab le tha t the p e n d u l u m continues i t s t ic-tac d u r i n g 
the day ; t ha t we speak h i g h ou the r a i l w a y t r a i n ; tha t the 

moon and stars shine by day as by n i g h t , and tha t 10 grams 

a lways w e i g h 10 grams. 

O t h e r examples : " W e k n o w b y experience to -day , " says 
M . Delbceuf, again, " t h a t i n the great vocal and i n s t r u 
menta l concerts i n w h i c h the per formers are counted b y 

hundreds , the effect produced is no t as great as we expec t ; 

t ha t is, to double the n u m b e r o f singers is not to double the 

in t ens i ty o f the sensation. W e k n o w also tha t i n eclipses 

o f the sun, a considerable p o r t i o n o f the disc may be d a r k 

ened w i t h no perceptible decline i n the brightness o f the 

d a y . " 

W h a t do these phenomena s i g n i f y ? T h e y s i g n i f y t ha t 

one and the same exc i ta t ion may , according to the condi t ions 
i n w h i c h i t acts, produce a sensation more or less intense, or 

none at a l l . 
A n d h o w is t h i s change produced ? T h e facts show tha t 

the condi t ions o f the change are a lways the same, and t ha t 

they m a y be f o r m u l a t e d t h u s : In order that an excitation 
be felt, it must be feebler as the excitation to which it is added 
is feeble, stronger as the excitation to which it is added is 
stronger. W e see t ha t t h i s is o n l y a vague expression o f 

the l a w f o r m u l a t e d above b y W e b e r : b u t i t is s t i l l 

i m p o r t a n t to r e m a r k t ha t o r d i n a r y facts show us before a l l 

expe r imen ta l inves t iga t ion , t ha t the re la t ion between exc i t 

a t ion and sensation is no t as s imple as we supposed. F o r i f 

the r e l a t ion were the s implest possible, the sensation w o u l d 
increase d i r e c t l y as the exc i ta t ion : to an exc i ta t ion 1 w o u l d 

correspond a sensation 1 ; to an exci ta t ion 2, a sensation 2, 
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and so on. B u t i t is not so ; otherwise an excitat ion w o u l d 
be always equally fe l t , whether i t be added to a s trong exci
ta t ion or a feeble one : the l i g h t o f the stars, f o r example, 
w o u l d be perceived equally by day and b y n ight . The 
conclusion then f r o m a l l this i s : that the intensity of the 
sensation grows, not proportionally to the intensity of the exci
tation that occasions it, hut more slowly. 

Consequently th is question arises: b y how much is the 
increase i n the sensation less than the increase i n the excita
t ion ? Every -day experience can not rep ly to this : here 
the exact measurement o f intensities is necessary. 

I t is impossible to measure di rec t ly the force o f a sensa
t ion ; we can measure differences o f sensation on ly . T o do 
this three methods o f experiment have been h i ther to em
ployed, w h i c h Fechner, who brought them in to use, desig
nated by the names Method of smallest perceptible differences; 
Method of true and false cases; Method of mean errors.1 

T h e f i rs t method (der eben merklichen Unterschiede) is 
this . W e are to compare t w o weights A and B . I f the 
difference o f these t w o weights is very smal l , perhaps i t is 
not possible to perceive i t , and we judge them equal. O n 
the contrary, i f the difference is considerable, i t w i l l not 
escape our notice. I f , then, the difference d o f the weights 
A and B be made to grow, an instant w i l l a r r ive when i t 
passes f r o m the imperceptible to the perceptible. I n general, 
when we employ this method, we proceed i n t w o opposite 
w a y s ; f i r s t we cause the difference d to g row u n t i l i t be
come percept ible; then we cause i t to decrease u n t i l i t 
cease to be. N a t u r a l l y , the sensibil i ty o f the subject i n 
j u d g i n g differences is by so much greater as the quant i ty d 
is smaller. 

T h e second method (der richtigen und falschen Falle) 

1 Fechnt., E/emente der Psychophysik, vol. I, pp. 71-76. We follow in 
general the exposition of Delhceuf, as i t is much clearer than Fechner's. 
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consists i n us ing weights whose difference is v e r y smal l . 

E r r o r is possible i n the compara t ive j u d g m e n t passed u p o n 
t h e m . T h e heavier w e i g h t is sometimes designated as 

heavier and sometimes as l i gh te r . I n a w o r d , i n com

p a r i n g each pa i r o f weights on w h i c h j u d g m e n t is g iven , 

there w i l l be a cer ta in number respectively o f t rue and 

false j u d g m e n t s . A s the difference i n the weights i n 

creases, the n u m b e r o f t rue j u d g m e n t s increases at the 

expense o f the n u m b e r o f false j udgmen t s . L e t us repre

sent the t o t a l n u m b e r o f cases as 100, and the n u m b e r 

o f t rue cases, 70 : we have the re la t ion T A , obtained f r o m 
the compar ison o f the t w o weights A and B . N o w , g i v e n 

a w e i g h t a we m a y seek to de termine the we igh t 6 w h i c h , 

compared w i t h a, w i l l g i v e the same re la t ion xoV I t mus t 

be noted t h a t the uncer ta in cases are to be d i v i d e d p ropor 
t i o n a l l y between the t rue and false cases. 

T h e t h i r d me thod (der mittleren Fehler) consists i n t a k i n g 
first a m o r m a l w e i g h t A , de te rmined i n the balance, then i n 

seeking to determine, b y the j u d g m e n t w h i c h accompanies 

the sensation alone, another w e i g h t B to be equal to A . 

I n general , the second w e i g h t d i f fe rs f r o m the first b y a 
q u a n t i t y d, w h i c h is smal ler as the sens ib i l i ty is greater. 

W e repeat th i s a t t empt a great n u m b e r o f t imes, add the 

pos i t ive errors a n d the negat ive errors , d i s regard ing signs, 

d i v i d e the t o t a l b y the n u m b e r o f cases, a n d thus ob ta in 

the mean er ror . 
" T h e s e three methods ," says Fechner , " s u p p l e m e n t one 

another , and lead b y d i f f e r en t routes to the same result . T h e 

first serves to de termine the smallest perceptible difference. 
T h e second gives differences w h i c h exceed the smallest percep

t i b l e difference ( they f a l l sometimes i n the t rue cases, some

t imes i n the f a l s e ) ; the t h i r d gives differences w h i c h are 

b e l o w . " I n practice, the first me thod is the simplest , most 

d i rec t , leads p r o p o r t i o n a l l y soonest to the end, a r d requires 

least ca lcu la t ion . B u t , as is j u s t l y remarked by M . D e l -
13 
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boeuf, lack o f precision is its great defect, " Where and 
when does a difference i n external excitation cease to be 
perceptible? W e see how vast a field remains open to 
doubt . " 

I I I . 

W e are now done w i t h the preliminaries on method. 
I t remains to see the w o r k i t se l f and to say what results 
i t has reached i n the sphere o f pressure, muscular, temper
ature, l i g h t , and sound sensation. 

Sensations of pressure.—Let a man place his hand wel l 
extended on a t ab le ; then place on the hand any weight 
whatever. T o this weight add a ve ry small one, and ask 
the subject o f the experiment (whose attention should be 
directed f r o m his hand throughout) whether he feel the 
difference. I f he rep ly i n the negative, t r y a heavier weight, 
and so on u n t i l the addi t ional weight cause a perceptible 
difference. A f t e r hav ing done this w i t h the first weight, 
repeat i t w i t h a second and t h i r d , u n t i l the necessary mag
ni tude o f the addi t ional weight is determined i n a sufficient 
number o f cases. 

Invest igat ions conducted i n this way lead to a result o f 
s t r i k i n g s impl i c i ty . W e find tha t the addit ional weight 
bears a constant relation to the or ig ina l , whatever be the 
magni tude o f the latter. F o r example, let us suppose i t is 

f o u n d that f o r one g r a m the addi t ional weight is one-quar
ter g r a m ; f o r one ounce, one-quarter ounce; f o r one pound, 
one-quarter pound. I n other words, to ten grams we must 
add t w o and one-half grams ; to one hundred, t w e n t y - f i v e ; 
to one thousand, t w o hundred and fifty. 

These numbers show the nature o f the law according to 
w h i c h sensations o f pressure or Aveight change w i t h changes 
i n the external cause. T h i s l aw is expressed by a number, 
and this number expresses the relat ion o f the addi t ional 
weight to the o r ig ina l . N o w the mean o f a great number 
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o f exper iments gives as the expression o f th i s re la t ion one-

t h i r d ; t ha t is t o say, given any pressure on the skin, an in
crease or decrease of pressure will not be felt unless the weight 

added or withdrawn be in the relation one-third at least to the 
original weight.1 

Sensations of muscular effort.—Experiments analogous i n 

na ture and o f great n u m b e r have been made on the sensa

t i o n o f e f f o r t ( to raise a we igh t ) . B u t here the condi t ions 

are no t as s imple . W h e n we raise a we igh t we have not a 

sensation o f pressure i n the hand a lone ; b u t also a sensa

t i o n i n the muscles o f the a r m w h i c h raises the hand and 
w e i g h t . I n th i s case the sensation is m u c h more delicate 

t h a n i u the case o f s imple pressure. Consequently, i n 

the e f f o r t made to raise the we igh t , we perceive m u c h 

smal ler differences. A n d , i n fact , exact invest igat ions show 

t h a t i n the case o f muscular e f fo r t we feel an add i t i ona l 

w e i g h t o n l y i f o o f the o r i g i n a l . T h e sens ib i l i ty , then , is 

i n t h i s case about five t imes greater t h a n i n the preceding. 

T h e n u m b e r iU, therefore , expresses the l a w according 

to w h i c h the sensation o f muscular e f fo r t depends u p o n the 

exc i t a t ion . T h i s n u m b e r applies to a l l weights , great or 

sma l l , be t hey grams, pounds, o r k i l o g r a m s : t ha t is, to one 
h u n d r e d grams we mus t add s i x ; i n short , to any we igh t 

xfo o f t ha t w e i g h t mus t be added i n order tha t the d i f f e r 

ence m a y be f e l t . 2 

Sensations of temperature.—The s k i n is an organ o f 

double sense. B y i t w e feel no t o n l y the pressure, b u t the 
tempera ture o f bodies w h i c h come i n contact w i t h us. T o 

de termine whe the r sensations o f heat and cold depend on 

the in t ens i ty o f the ex te rna l exc i ta t ion , we take t w o vases 

o f water o f d i f f e r e n t temperatures a n d p lunge iu to each a 

1 Fechner, Elem. d. Psychol, vol. I, p. 182, etc. Experiments of 
Weber and Fechner. 

2 Wundt, Vorles iib. Mensch. u. Thierseele, lect. 7, vol. I , p. 92. Experi
ments of Weber. 
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finger o f the same h a n d ; then, b y repeated t r ia ls , we find the 
smallest difference o f temperature i n the t w o vases to which a 
difference i n the sensation o f temperature responds. Ca l l ing 
the no rma l temperature o f the hand zero, we find that, set
t i n g out f r o m th is poin t , i n order that the sensation o f d i f 
ference may be preserved, the relative difference i n tempera
ture must be constant, A n y temperature must be raised one-
t h i r d i n order tha t the increase be perceived i n sensation. 

T h e law f o r sensations o f temperature, then, is expressed 
b y one- th i rd , the same number as f o r sensations o f pressure.1 

Sensations of light.—We determine a weight objectively 
b y means o f a balance: we determine l i g h t objectively by 
means o f the photometer. I n a dark chamber a white 
screen is l igh ted by t w o candles A and B . Before the 
screen a ru le is placed wh ich throws two shadows, one A ' 
f r o m the l i g h t A , the other B ' f r o m B . W h e n B is re
moved, the shadow A ' becomes darker. I t is then easy 
to calculate the distances o f A and B at wh ich the shadow 
begins to g row perceptibly deeper. Accord ing to the laws 
o f optics, the luminous intensities being i n inverse ratio to 
the squares o f the distances o f the l ights f r o m the screen, 
we can deduce d i rec t ly the smallest perceptible difference 
i n luminous intensi ty. 

T h e same method is applied to the subject i n hand—to 
measure the relation between the sensation o f l i gh t and its 
intensi ty . T h e portions o f the screen b r i g h t l y and feebly 
l igh ted ( the. lat ter where the shadow fal ls ) respectively pro
duce t w o sensations o f l i g h t w h i c h d i f fe r more i n in ten
s i ty as the shadow is darker. I f we place at f i rs t before the 
ru le , t w o l igh t s o f equal intensi ty at the same distance, f o r 
example, t w o s imi l a r candles, the t w o shadows Avill have the 
same intensi ty , that is, w i l l d i f f e r equally f r o m the b r i g h t 

'Fechner, vol. I, p. 201. Experiments of Weber, Fechner, Volk-
inann, etc. 
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g r o u n d o n w h i c h t hey are projected. I f n o w we move one 

o f the candles b a c k w a r d , the shadow w h i c h i t projects w i l l 

become more a n d more feeb le ; i t w i l l d i f f e r less a n d less 

f r o m the b r i g h t g r o u n d o f the screen; f i n a l l y , i t w i l l d i s 

appear. T h e distance f r o m the f i x e d candle to the screen 

is t h e n measured, as also the distance o f the second candle, 

whose shadow has been reduced to the d isappear ing p o i n t ; 

t hus we ob t a in data suf f ic ient to show the re la t ion o f the 

g r o w t h o f the sensation to tha t o f the l i g h t . W e may r e m a r k 

i n e f fec t ; i f the f i x e d candle be alone o f course a l l the l i g h t 

o f the screen comes f r o m i t . B u t let us n o w place the other 
candle a t a v e r y great distance. I t adds to the o r i g i n a l 

b r i l l i a n c y , b u t th i s increase is not perceptible. A n d h o w 

do we k n o w the m o m e n t t ha t i t becomes so ? B y the appear

ance o f a second shadow projected f r o m the r u l e : i ts pos i t ion 

is i l l u m i n a t e d b y the f i x e d candle, b u t no t b y the m o v i n g 

candle. Consequent ly at the p o i n t where a perceptible i n 

crease is produced, the shadow mus t appear. T h e shadow, 

then , is o n l y a s ign to us o f the increase o f l i g h t . W e have 

n o w o n l y to a p p l y the opt ica l l a w f o r the re la t ion o f i n t e n 

s i t y to distance. Suppose t ha t the f i r s t candle is one meter 

f r o m the screen, a n d the second ten meters w h e n a shadow 

bare ly perceptible is produced ; the l u m i n o u s intensities are 

i n the r e l a t ion 100 to 1, and consequently the l u m i n o u s i n 

t ens i ty o f the f i r s t l i g h t mus t be increased lis i n order t ha t 

the increase m a y be perceptible i n sensation. 

T h e exper imen t is conducted here j u s t as w i t h the 

we igh t s . There , we added a l i g h t e r we igh t t o a heavier ; 

here, w e add a feebler l i g h t to a stronger. I t remains o n l y 

to ex tend o u r observations to exci tat ions o f d i f f e r en t i n t e n 

sities, as has been done f o r we igh t . I n t h i s exper iment we 
see t h a t the t w o l i g h t s employed are a lways dis tant f r o m 

each o ther b y a constant re la t ion . I f the second candle 

m u s t be r emoved ten meters w h e n the f i r s t is one meter 

d is tant , i t w i l l have to be s ix feet w h e n the f i r s t is one foo t , 
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twen ty meters when the first is t w o meters .—It fo l lows tha t 
the luminous intensities w h i c h produce the smallest percep
t i b l e difference have always the same relation, i. e.: 100 : 1, 
2 0 0 : 2, etc. W e have found , then, a law here and this 
l a w is also set f o r t h b y a number expressing the relation o f 
the barely perceptible increase o f l i g h t to the or iginal l i gh t . 
T h i s number is TOT ; tha t is, every luminous excitation must 
be increased b y a hundredth i n order that the increase may 
be perceptible. 1 

W e may v e r i f y this law by another experiment. L e t a 
wh i t e disc be provided that may t u r n very rapidly , and ou 
the surface o f this disc let a small black segment be marked 
out. W e then inquire how large this segment must be 
made i n order that , the disc t u r n i n g rapid ly , the eye may 
perceive a gray circle. The relation o f the area o f the seg
ment to that o f the circle is immediately the appreciable 
difference, and the constancy o f this relation TOT, for variable 
luminous intensities, confirms the law. 2 

Sensations of sound.—In the domain o f audi tory sensa
t i o n , s imi lar investigations have been made and the f o l l o w 
i n g pr inc ip le established: the intensity o f the sound pro
duced by a body i n s t r i k i n g another, is proport ional to the 
we igh t o f the body tha t fa l l s and the height f r o m which 
i t fa l l s . I f , then, we take a given body and vary the 
he ight o f its f a l l , we may va ry the sound also at pleasure. 
T h i s p r inc ip le can be applied as fo l lows to the measurement 

o f smal l differences i n the intensity o f sounds. L e t us take 
t w o balls o f the same size, a and b, made o f the same ma-

1 Fechner gives the fraction xfo; according to others, this constant 
value would vary between Js and 

2 Experiments of Bouguer, Masson, Arago, Steinheil, Volkmann, 
Fechner, etc. Elancnie d. Psychophysik, vol. I , pp. 139-175. We wil l 
speak later of the important experiments of M. Delbceuf. See also 
Wundt, Mn,.<rl,cn u. Thierscdc, vol. I , p. 96.—Helmholtz, Physiol. Optik, 
p. 310, French trans., p. 411. 
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t e r i a l a n d suspended b y threads o f the same leng th . Place 

between these t w o bal ls a sma l l screen. D r a w back one 

o f the bal ls , a, to a g i v e n distance (a graduated circle fixed 

t o the screen serves to determine th is distance e x a c t l y ) ; i n 

f a l l i n g i t produces a sound on the screen. D o the same w i t h 

t h e b a l l b. T h e sounds be ing p r o p o r t i o n a l to the he igh t o f 

the f a l l , i f the t w o bal ls are d r a w n back equal distances, equal 

sounds w i l l r e su l t ; i f unequal distances, the sounds w i l l be 

unequa l . I f , n o w set t ing ou t f r o m the m o m e n t at w h i c h 

the equa l i ty is perfect , we increase the differences i n he igh t 

g r a d u a l l y , w h e n the t w o bal ls are a l lowed to f a l l i n as q u i c k 

successiou as possible, i n order better to compare t hem, i t 

is ascertained t ha t no difference i n the sounds is r emarked 
at first, a l t h o u g h there is a difference i n the heights . I t is 

o n l y w h e n t h i s difference has at tained a certain degree tha t 

i t is perceived. A t th i s ins tant , we measure the he igh t o f 

the t w o b a l l s ; and see h o w m u c h the he igh t mus t be 

increased to produce a perceptible difference. Supposing 

the he igh t o f the first b a l l is three inches and o f the second 
f o u r , i t results t h a t the in t ens i ty o f the sound mus t increase 

o n e - t h i r d i n order t ha t the difference be perceived. I f we 

ex tend the t r i a l t o a great n u m b e r o f cases and v e r y d i f f e r 

en t heights , we find i n a l l , as i n t h i s case, t ha t the re la t ion 

remains constant and consequently t ha t the in tens i ty o f 

sound mus t be increased one - th i rd to produce an increase i n 

sensation. 1 

T h e exper iments w h i c h we n o w sum up show tha t w h e n 

ever sensations o f pressure, l i g h t , temperature, sound, and 

even o f muscu la r exer t ion , increase con t inuous ly b y the 

1 Experiments of Renz and "Wolf, Fechner, Volkmann, Schaffhautl, 
etc. Elem. d. Psychophysik, vol. I , page 195, etc.—According to Renz and 
Wolf (Vierordt's Archiv., 1856), in order to distinguish two sounds 
clearly, their relation must be 100 : 72. The l imit at which true pass 
into false judgments is 100 : 92. Volkmann's relation is 4 : 3, nearly 
equivalent to 100 : 75. 
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addi t ion o f the smallest differences perceptible i n conscious
ness, there is i n the corresponding excitation an increase 
w h i c h is always the same a l iquot par t o f the entire 
excitat ion. 

Sensations o f taste and smell remain. The former were 
studied by Kepp le r i n 1869, by the method o f true and false 
cases; bu t his experiments do not conf i rm the theories o f 
Fechner. 1 W e can now sum up what precedes i n the table 
below and say: I n order that sensation may increase by 
the smallest perceptible difference, the excitation must 
increase: 

I V 

These figures led Fechner, as we shall see later, to the 
discovery o f a very general law to express the relation o f 
all excitation to all sensation. 2 B u t before a r r i v i n g at this 
law, he makes a p re l imina ry invest igat ion; this is to dis
cover the smallest perceptible sensation. 

T o construct a graduated scale upon w h i c h to measure 
the relation between excitation and sensation, i t is not suf f i 
cient to have found an u n i t o f d iv i s ion fo r the parts o f the 
scale; we must also k n o w f r o m wha t point the graduation 
is to begin. W h e r e shall we place the zero? Ev iden t ly , 
i n deal ing w i t h sensation, the zero o f the graduated scale 

1 On this point and on Fechner's critics, see In Sachen d. Psychophysik, 
p. 161, etc. 

1 Fechner distinguishes between intensive and extensive sensation. 
The latter might more exactly be called perception of the different 
manifestations of extension. I t may be remarked that his law applies 
especially to the former. 

For touch 
For muscular effort . 
For temperature 
For sound 
For light 
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m u s t be p u t where the smallest perceptible sensation is 

produced, the smallest sensation i n consciousness. 1 T h i s 

p o i n t is designated b y Fechner b y a w o r d bo r rowed f r o m 

F l e r b a r t , the threshold o f exc i ta t ion (Reizschwellc), and he 

applies i t "as w e l l to the sensation as to the exci ta t ion at 
t h a t p o i n t . " 2 

I t is necessary, therefore , t o determine b y a series o f 

observations and exper iments the exact value o f the 
t h r e s h o l d f o r each k i n d o f sensation. W e w i l l take t h e m 

u p i n order, se t t ing aside var ious details t ha t w o u l d c o m 
pl ica te the expos i t ion to l i t t l e p r o f i t . 

Weight.—The inves t iga t ion i n sensations o f w e i g h t is 

easily made. W e place on the p o i n t o f the s k i n whose 
sens ib i l i ty we w i s h to test a s m a l l w e i g h t o f c o r k or elder-

p i t h , and b y repeated t r i a l s , ascertain the magn i tude o f the 

w e i g h t w h i c h is bare ly f e l t , t h a t is, w h i c h produces the per

cept ible minimum. A great n u m b e r o f experiments conducted 
i n t h i s w a y have p r o v e d t ha t the sens ib i l i ty o f the s k i n 

varies g rea t ly i n the d i f f e r en t regions explored . T h e most 

sensible regions are the forehead, temples, eyelids, and the 

back o f the h a n d : at these poin ts we feel zh o f a g r a m . T h e 
p a l m o f the hand , the b e l l y , the legs, &c, are less sensitive 

regions, t h e i r perceptible minimum be ing as l o w as 20 o f a 

g r a m . F i n a l l y , on the nai ls and heels, i t is lowered to 1 

g r a m . T o sum u p , the l i m i t o f the exc i ta t ion , as estab

l i shed b y a great n u m b e r o f experiments , is g i v e n according 

t o A u b e r t , b y a pressure o f 0 .002 to 0.05 g r . 3 

F o r the muscu la r sense, the perceptible minimum is 

'The question is more complicated than we have for the present indi
cated ; as the sensation is measured by means of the excitation, an 
agreement must be established between the two graduated scales; diff i
culties arise which wi l l be examined later, in the critical part of the work. 

2 See Elemente d. Psychophysik, vol. I , p. 238 and fol. 
3 Experiments of Weber, Kammler, Aubert, &c. Elemente d. Psycho-

physik, vol. I , p. 163, &c., in particular, p. 264. 
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represented, according to Wundt, by a contraction of 0.004 
m m . o f the r i g h t inner muscle o f the eye. 1 

Sound.—To determine the l i m i t o f excitation f o r the 
audi tory apparatus, we must take account o f several t h ings ; 
the weight and material o f the body w h i c h produces the 
sound, the mater ia l o f the body against w h i c h i t strikes, 
the veloci ty o f sound, and the distance between the ear 
and the locus o f the sound. 

T o measure the perceptible minimum o f sound, t w o 
methods may be pursued : we may remain throughout at 
a f i x e d distance f r o m the sonorous body and cause the 
intensi ty o f the sound to d imin i sh by degrees to the l i m i t 
o f percept ion; or we may w i t h d r a w gradual ly f r o m a 
sonorous body, o f any intensity, u n t i l the sound is no 
longer heard. Since the sound diminishes as the square o f 
the distance, we f i n d by measurement at any poin t exactly 
how much the sound has diminished. 

I f a smal l ba l l o f cork be al lowed to f a l l on a plate o f 
glass, the intensi ty o f the sound so produced w i l l v a r y 
according to the weight o f the b a l l and the height f r o m 
w h i c h i t fa l ls . N o w we f i n d that the sound produced by a 
b a l l o f cork one m i l l i g r a m i n weight , f a l l i n g one m i l l i 
meter, the ear being distant ninety-one mil l imeters , p ro 
duces the smallest perceptible sound. 

T h i s determinat ion made, i t is necessary to make the 
sound thus produced an unit, to wh ich a l l other sonorous 

intensities may be referred. T o accomplish this , we proceed 
as fo l lows . W e take any sound whatever, whose intensity 
is to be measured, and w i t h d r a w f r o m i t u n t i l i t is barely 
perceptible. T h i s is exactly the perceptible minimum, as 
\ve have determined i t above; and by measuring the dis
tance we f i n d how many times this sound, at the point at 
w h i c h i t is produced, is more intense than the sound o f the 

1 Wundt, Physiologie d. Menschen, French Trans., p. 439. 



FECHNER A N D PSYCHOPHYSICS. 155 

b a l l o f c o r k . T a k e , f o r example , the noise o f a muske t 

charged so as to be heard at seven thousand meters. T h i s 

distance is about seven h u n d r e d thousand t imes greater t h a n 

n ine ty-one m i l l i m e t e r s . I t results, then , t ha t the in tens i ty 

o f the sound o f the muske t w i l l be about f o u r thousand 

n ine h u n d r e d m i l l i o n t imes as great as the chosen u n i t . 

W e m a y proceed, s i m i l a r l y , w i t h a l l o ther sonorous 

intensi t ies. B u t these measurements mus t be made i n the 

silence o f the n i g h t , w h e n the ear is no t d i s turbed b y other 

sounds, and w h e n the atmosphere is more u n i f o r m i n con

sequence o f the absence o f solar heat. 1 

Light.—Great d i f f i cu l t i e s arise i n d e t e r m i n i n g the per

ceptible minimum i n the range o f sensations o f l i g h t . I t 

seems, at first, t ha t the external condi t ions o f the phenomena 

are precisely the same as i n the other cases; b u t i t is soon 

ev iden t t h a t the internal condi t ions are so d i f f e ren t tha t the 

inves t iga t ion becomes s i n g u l a r l y complex . 

T h e de t e rmina t ion o f the perceptible minimum can 

n a t u r a l l y be a r r i v e d at o n l y w h e n the organ o f sense is i n 

a state o f repose, i . e. pe rce iv ing n o t h i n g . Such is the 

case w i t h the ear : silence is d is t inguished f r o m noise by the 

absolute l ack o f sensation. I t seems tha t i n the case o f the 

eye, darkness is t o be d i s t inguished s i m i l a r l y f r o m l i g h t . 

B u t i t is no t so : darkness d i f fe r s f r o m l i g h t o n l y i n degree. 

I f we shut o u r eyes, darkness results a b r u p t l y , b u t never 

the ent i re absence o f sensation. E x t e r n a l l i g h t a lways 

penetrates a l i t t l e . Besides, the na tu ra l pressure o f the 

sphere o f the eye excites the r e t i n a ; so m u c h so tha t , w h e n 

the pressure is increased, th is i n t e rna l l i g h t increases also. 

B u t a d m i t t i n g t h a t th i s mechanical exci ta t ion does not 

exist , and t h a t as f a r as i t is concerned we are i n the darkest 

n i g h t , there is none the less l i g h t i n the eye. I t is w h a t is 

1 Experiments of Schaffhautl, Delezenne, &c. Elemente d. Psycho-
physil:, p. 257, &c. 
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called its peculiar light. " The f ie ld o f vision o f the normal 
man , " says H e l m h o l t z , 1 " is never completely free f r o m those 
apparit ions w h i c h have been called luminous chaos, the l u m 
inous dust o f the obscure field o f v i s ion . " T h i s phenomenon 
was first studied by Gcethe, J . M i i l l e r , and P u r k i n j e . The 
last mentioned relates tha t after some physical exertion " he 
saw a l i g h t o f feeble intensity, comparable w i t h the last g l i m 
merings o f b u r n i n g alcohol, w a v i n g and flaming in his dark
ened visual field." T h i s luminous chaos is certainly indepen
dent o f external l i g h t , since i t is present when the latter is com
pletely wan t ing , fo l lows us i n our movements and does not 
respond to any external object. F i n a l l y , the most profound 
darkness i t se l f is a sensation o f l igh t . " The obscurest 
black is not the absolute lack o f sensation, but the feeblest 
sensation o f l i g h t . The dark has degrees o f darkness; 
there are differences i n black : the deepest black becomes i n 
succession, clearer black, then gray, then wh i t e . " 

T h i s in ternal excitation o f the eye, hav ing its cause, per
haps, i n the chemical processes o f nu t r i t i on that take place 
i n the tissues, perhaps, rather, i n the motor muscles o f the 
eye, w h i c h are always more or less i n a state o f contraction, 
presents, as i t appears, a very serious d i f f i cu l t y to the mea
surement o f the perccpti ' j le minimum. The eye is i n a state 
o f cont inual permanent sensation, and a l l the excitation we 
produce on ly adds to this unending sensation. W e are 
incapable o f de termining here the excitation that corres
ponds to the zero o f sensation. Y e t , i f we decide that the 
sensation experienced by the eye i n the deepest darkness 
shal l be zero, then th is sensation w i l l be the perceptible mini
mum, and the exci tat ion wh ich causes i t , the un i t o f excita
t i o n . T h i s manner o f procedure w i l l conduct us to some
t h i n g definite. I n t r u t h , we commit e r ror ; but the error is so 
smal l tha t i t may be neglected, especially as, i n the ma jo r i t y 

1 Physiologische Opiik, p. 202, French trans., p. 274. 
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o f cases, w e deal w i t h l u m i n o u s intensities w h i c h are 

v e r y great, a n d as, consequently, the final result is no t 

i n v o l v e d i n the inves t iga t ion o f the unit. W e can no t 

proceed here as i n the preceding cases, f o r there we had 

to de termine the exc i ta t ion w h i c h produced the smallest 

sensation possible. H e r e a sensation a l i t t l e above the 
minimum, b u t accepted f o r i t , is g iven . I t is the cor

responding exc i t a t ion t ha t is u n k n o w n ; and we mus t 
measure i t . 

T h e me thod to be f o l l o w e d i n d e t e r m i n i n g the l u m i n o u s 

in t ens i ty o f a darkened eye is t ha t w h i c h we have already 

employed to measure the in tens i ty o f any externa l l i g h t . 

I t w i l l be recalled tha t the process consisted i n the projec
t i o n o f t w o shadows on a screen, b y means o f t w o l i gh t s 
placed i n f r o n t o f a ve r t i ca l ru le . I n the case before us, the 

eye i t s e l f is the l u m i n o u s source, whose in tens i ty we w i s h 

to measure. I n the exper iment , conceived b y V o l k m a n n , 

and o f w h i c h we w i l l g i v e an ou t l ine , the l i g h t pecul iar 

to the eye is compared w i t h a l i g h t whose in tens i ty is 

k n o w n . W e place the ve r t i ca l ru l e i n a d a r k recess, and , 

at some distance, b o t h the l i g h t w h i c h serves as measure and 

the l i g h t to be measured, i.e., the eye. L e t us conceive the 

shadow projected b y the r u l e upon the screen ; and at the 

same t i m e le t the l i g h t be removed f u r t h e r and f u r t h e r . 
I n consequence, the shadow g rows d i m m e r and d i m m e r , 

a n d finally ceases to be v i s ib l e . A t th i s instant , the pa r t 
o f the screen w h i c h is l i g h t e d o n l y b y the pecul iar l i g h t 

o f the eye is no longer d i s t inguished f r o m the other p o r t i o n 

— f r o m tha t w h i c h receives the ex terna l l i g h t , p lus the l i g h t 

o f the eye. H e r e is, t hen , the exact p o i n t at w h i c h the 

ex te rna l l i g h t is so feeble tha t i t gives no longer a percep

t i b l e increase u p o n the l i g h t o f the eye. Since we k n o w 

f r o m ear l ier inves t iga t ion t h a t the p r o p o r t i o n a l constant is 

rhv f o r l i g h t , and since we can determine the distances, we 

have suf f ic ien t data to calculate the pecul iar l i g h t o f the 
14 
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eye. 1 V o l k m a n n used fo r his experiments a screen o f 
black velvet and an ordinary candle, and found that 
this candle at a distance o f about nine feet (eight feet, 
seven) produced a l i g h t equal to the peculiar l i g h t o f the 
eye. I t remains to make o f the quan t i ty o f l i g h t thus 
determined a unit to be used i n practice. T o do this , 
this un i t must be compared w i t h the other different 
luminous intensities employed as excitants. T h i s task 
presents no d i f f i c u l t y since the subjective l i g h t has already 
been successfully referred to a luminous intensity which is 
objective, and, consequently, measurable. 

Temperature.—Here diff icul t ies present themselves o f 
another nature ent i re ly than those o f vis ion. The sk in , 
we cannot doubt, experiences sensations o f heat constantly. 
Vie must then determine how much this temperature o f 
the sk in , at the point where neither heat nor cold is fe l t , 
is to be raised or lowered, to produce the perceptible mini
mum o f heat or cold. N o w , t w o diff icul t ies arise that have 
not as yet been completely overcome: 1st, T h e nerves o f 
the sk in at that temperature at w h i c h there is no sensation 
o f heat are so sensitive that we feel any elevation or de
pression o f temperature even before the thermometr ic i n 
struments can register i t w i t h precision. 2d . T h e tem
perature at w h i c h no sensation is fe l t , and wh ich answers, 
consequently, to the excitat ion zero, is not the same fo r 
di f ferent parts o f the body, and varies, probably, f o r the 
same part . T h i s is easily seen by p u t t i n g di f ferent parts 
i n contact. Beforehand, no sensation o f temperature is 

1 Let us call, says Fechner, the intensity of the peculiar light H0. 
When an eye capable of perceiving a difference of X o - f f regards a surface, 
a part of which receives no external light, and a part of which has the 
intensity h, we have H 0 and H0-\-h as the apparent intensities of the 
two parts, in dealing with the peculiar light of the eye. I f h he the 
feeblest intensity perceivable, we have h=T}-$ H 0 ; thus the intensity H 0 

of the peculiar light is measured by the objective light. 
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f e l t ; bu t , u p o n contact, one pa r t is f e l t t o be w a r m and 

the other co ld . T h u s , i f the hand is placed on the fo re 

head or cheeks, i t seems c lear ly cold and the cheeks o r f o r e 

head w a r m . T h e p o r t i o n o f the s k i n w h i c h covers the 

t r u n k is wa rmer t h a n tha t o f the extremit ies . T h e f i n 

gers are w a r m e r t h a n the rest o f the hand , and , o f the 

hand , the back is w a r m e r t h a n the p a l m . 

A s f a r as the hand is concerned, i t is admi t t ed t ha t 1 9 ° 

centigrade represents the state o f no perceptible exc i ta t ion , 
aud t h a t an e levat ion or depression o f ^ ° centigrade p r o 

duces the perceptible minimum o f heat and co ld . U n t i l 

the degree o f temperature w h i c h answers to the exc i ta t ion 

zero is de te rmined f o r a l l parts o f the body, the general 

l a w can be app l i ed to sensations o f temperature o n l y 
i n an incomplete w a y . Y e t we may consider the h u m a n 

s k i n as h a v i n g the mean temperature o f 1 8 . 4 ° cent i 

grade : i f we place the zero o f exc i ta t ion at th i s po in t , 

t he e r ro r w i l l no t be great. A t present, the perceptible 
minimum, i n the case o f e levat ion or depression o f temper

ature, has no t been fixed exact ly . H o w e v e r , i t is set gen

e r a l l y at | ° centigrade. 

W e gather u p , i n the f o l l o w i n g table, the results o f the 

e x p e r i m e n t : 1 

For touch Pressure of 0.002 to 0.05 gr. 
Muscular effort Contraction of 0.004 mm. of the right 

internal muscle of the eye. 
Temperature (The heat of the skin being 18. 4°) £° 

centigrade. 
Sound Ball of cork of 1.001 gr. falling 0.001 m. 

on a plate of glass, the ear being dis
tant 91 mm. 

Light Cast on black velvet by a candle situ
ated 8 ft . 7 in. distant. 

For the perceptible minimum in the sphere of visiou, 

1 Elemente d. Psychophysik, vol. I, p. 267. 
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A u b e r t gives as u n i t the intensi ty o f a l i g h t about three 
hundred times feebler than the f u l l moon. 

Y 

THE PSYCHO-PHYSICAL LAW. 

These facts will now serve to give a connected view 
o f our subject, tha t is, to a l low the deduction o f a law to 
express the general relat ion o f excitation to sensation. B y 
how much must a g iven excitat ion be increased to produce 
a determined increase i n the corresponding sensation ? I f 
I increase an excitat ion b y a determined quant i ty , i n what 
p ropor t ion does the corresponding sensation increase ? W e 
are i n a state to rep ly to these and other questions o f the 
same k i n d . 

Exc i t a t i on and sensation are magnitudes dependent upon 
each other. B o t h are expressed i n numbers. The expres
sion fo r the sensation increases when the expression fo r the 
exci ta t ion increases. B u t i n what relation ? T h e simplest 
relat ion w o u l d evident ly be this : that successive excitations 
be represented b y the numbers 1, 2, 3, 4, etc., and the sen
sations by the corresponding numbers 1, 2, 3, 4, etc. W e 
w o u l d say, i n th is case, that the sensation g rows p r o p o r t i o n 
a l l y to the exc i t a t ion ; that when the excitation is doubled, 
t r i p l e d , quadrupled, the sensation is l ikewise doubled, 
t r i p l e d , quadrupled. 

B u t this is not the case. I t is not so s i m p l e ; the exci
ta t ion grows much faster than the sensation. 

B u t there are many ways i n wh ich a series o f quantities 
may g row faster than a corresponding series. F o r example, 
the excitat ion m i g h t g r o w as the square, the cube, etc., o f 
the sensation. B u t this s t i l l is not the case; the numer
ical ra t io w h i c h expresses the relat ion o f sensation to exci
t a t ion is more complex. 
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We may indicate it in a simple manner as follows : 

-3 -2 -1 0 1 2 3 4 X 

L e t us d r a w a s t ra igh t l i n e X o f a g i v e n l eng th ; and at 

some p o i n t o f t h i s l i n e place a zero. T h i s p o i n t indicates 
the perceptible minimum, f o r example, A g r a m i f we are 

dea l ing w i t h sensations o f pressure. Se t t ing out f r o m the 

p o i n t 0, we d i v i d e the l i ne X i n t o equal parts indicated b y 
the figures 1 , 2, 3, 4 , etc., o n the r i g h t . F r o m the p o i n t 

0, we d r a w a v e r t i c a l l i n e 06 o f any l eng th to represent 
the perceptible minimum. N o w since the p r o p o r t i o n a l con

stant, t h a t is, the smallest perceptible difference, is o n e - t h i r d 

i n the case o f pressure, we mus t d r a w f r o m the p o i n t 1 a l i ne 
= 06 -f- ~ • f r o m the p o i n t 2, a l i ne equal to the l i ne at 1 

p l u s o n e - t h i r d o f t ha t l i n e ; f r o m the p o i n t 3, a l i ne equal 

t o the l i ne a t 2 p lus o n e - t h i r d o f t h a t l ine , and so on. W e 

unders tand t h a t the increase mus t a lways be b y one - th i rd , 

and , as these ve r t i c a l l ines have a lways the same re la t ion 
t o each other as the weights they represent, i t is clear tha t the 

differences o f l e n g t h between the l ine 0 and the l ines 4, 5, 6, 

etc., indicate the weights w h i c h mus t be employed to quad

r u p l e , q u i n t u p l e , sextuple, etc., the perceptible difference. 
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If we join the extremities of the vertical lines which repre
sent the magnitudes o f the different excitations, there results 
a curve w h i c h exhibi ts to the eye the way i n w h i c h the sen
sations depend upon the excitations, not on ly f o r the points 
1, 2, 3, 4, & c , bu t f o r a l l the points l y i n g between them, 
f o r example, 1£ , 1J, etc., etc. F o r i t is evident that the 
equal lengths 1, 2, 3, etc., can be d iv ided in to parts as smal l 
as we please, and, i f i t is desired to find the intensi ty o f the 
excitat ion tha t corresponds to any po in t situated between 
t w o units , we have on ly to j o i n this point , by a vert ical l ine 
to the curve : the length o f this l ine w i l l g ive the magn i 
tude o f the excitat ion sought. T h e difference o f sensation 
tha t answers to the po in t between t w o units is perhaps not 
perceptible to u s ; bu t we cannot conclude that i t does not 
exist. T h e perceptible difference can be obtained on ly b y 
accumulat ing a great number o f imperceptible differences. 

O u r measure, then, is continuous, and the curve tha t rep
resents the increase i n sensation, propor t ional to the increase 
i n the excitation, passes f r o m the imperceptible to the per
ceptible, precisely as the sensation itself. T h i s curve is, 
i n its nature, in f in i t e i n t w o directions and never cuts the l ine 

X . 1 

T h i s prepares us to understand better the l aw fo rmula ted 
b y Fechner. H e tells us (Elemente d. Psychophysik, v o l . I I , 
pp . 553 and 554) that af ter much reflection and many f r u i t 
less efforts, he discovered finally, " one m o r n i n g the 22d. 
October, 1850, wh i l e l y i n g i n his bed," a method that seemed 
sufficient to measure sensation b y means o f excitat ion. 

T o be better understood, we w i l l first indicate i n a gen
eral way, and w i t h o u t mathematical details, the course pu r 

sued by Fechner. 
W e have t w o series before us : tha t o f excitations and that 

o f sensations. T h e problem is to measure the second b y 

1 Wundt, Menschen u. Thkrseele, vol. I, lect. 8. 
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means o f the first. T h e quan t i t a t ive value o f the exc i ta t ion 
a n d i t s increase can be determined. I n dea l ing w i t h we igh t , 

l i g h t , or sound, we are able, b y exper imenta l processes more 

or less complex , t o a f f i r m t ha t the i n i t i a l exci ta t ion is i n 

creased a t h i r d , a f o u r t h , is doubled or t r i p l e d , etc. B u t i t 

is no t so w i t h the sensation. Consciousness cannot i n f o r m us 

w h e t h e r the i n i t i a l sensation has increased a t h i r d , a f o u r t h , 

has doub led o r t r i p l e d . W e mus t then have recourse to an 

i n d i r e c t me thod , and th i s me thod consists i n d e t e r m i n i n g 

the smallest perceptible differences o f sensat ion; then i n 

d e t e r m i n i n g the re la t ion ex i s t i ng between the differences o f 

exc i t a t ion w h i c h g r o w progressively and the differences o f 

sensation w h i c h g r o w uniformly, a n d i n expressing, thus , 
the sensation i n terms o f the exc i ta t ion . 

W e w i l l n o w enter i n t o some details . T h e me thod o f 
Fechner is based f r o m the b e g i n n i n g u p o n the f o l l o w i n g 

ma themat i ca l p r i n c i p l e : 

T h e increments o f t w o cont inuous magni tudes w h i c h are 

func t ions o f each other cont inue p r o p o r t i o n a l as l o n g as they 

are v e r y s m a l l . " B u t , " says Fechner ( v o l . I I , p . 7) , " th i s 

t e r m ( v e r y s m a l l ' is en t i r e ly re la t ive . Speak ing absolutely, 

the p r o p o r t i o n w i l l h o l d o n l y f o r i n f i n i t e l y smal l increments : 
t he a p p r o x i m a t i o n w i l l be greater as they approach nearer 

the i n f i n i t e l y s m a l l . W i t h t h i s reservat ion, w e m a y say 

' t h a t the increments o f sensation are p r o p o r t i o n a l t o the 

increments o f exc i ta t ion , w h i l e the increments o f each are 

v e r y s m a l l / " 
A s s u m i n g t w o pr inc ip les , i. e. 1st. T h a t differences o f 

sensation are equal a m o n g themselves, w h e n the correspond

i n g differences o f exc i ta t ion are r e l a t i ve ly equal among t h e m 

selves ( p r i n c i p l e o f W e b e r ) ; 2d . T h a t sma l l increments o f 
sensation are p r o p o r t i o n a l t o the increments o f exc i ta t ion 

(ma themat i ca l p r i n c i p l e stated above), Fechner reasons 

t h u s : 
" L e t the increment o f the exc i t a t ion be, agreeably to 
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the investigations o f Weber, ve ry smal l i n propor t ion to 
the excitation itself. L e t us cal l the excitation /? and the 
increment d f t (the letter d s i g n i f y i n g no par t icular mag
nitude, bu t on ly the smallest increment o f /3 w h i c h can 
be considered its d i f ferent ia l ) . T h e relative increment o f 
excitat ion is then j . O n the other hand, let us cal l y the 
sensation wh ich depends upon the excitat ion /?, and dy the 
increment o f sensation produced d u r i n g the g r o w t h o f the 
increment c?/3 (d hav ing the same meaning as above). 

" Accord ing to the experimental investigations o f Weber, 
dy remains constant, w h i l e ~ remains constant, whatever 
absolute value $ and dft may have. A n d , according to 
the a priori mathematical pr inciple already given, the i n 
crements dy and c?/? are propor t ional to each other, w h i l e 
they are ve ry small . These two relations are expressed i n 
the f o l l o w i n g equation : 

dy = -j-' 

k being a constant." 
Whence, by integrat ion : y = k loq. §, 
W h i c h gives the value o f the sensation. 1 

T h i s is the result o f the invest igation, and Fechner has 
stated i t concisely i n the famous f o r m u l a called the psycho

physical l a w : 
The sensation grows as the logarithm of the excitation. 

1 Fechner, Elem. d. Psychophys., vol. II, pp. 9 and 10.—The following is 
an exposition of Fechner under another form in greater detail, which I 
owe to the kindness of M . Delbceuf. 

" Fechner proceeds by the method of perceptible minima of sensation, 
and assumes that: 

" 1st. A l l these minima are equal, i. e., the sensation of an increase of 
weight, light, etc., is always the same, whatever be the weight or light 
to which the increase is added. 

" 2d. Experiment shows that this sensation of increase is produced 
whenever the increase in excitation is an aliquot part, always the same, 
of the total excitation. 
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T h i s l a w has been p u t i n other fo rms , s impler and less 

transcendent i n a mathemat ica l sense (by Weber , Delbeeuf, 

Budge , & c ) , f o r example : In order that the sensation grow 
by quantities always equal, it is necessary that the external 
excitation grow by quantities always proportional to the exci
tation itself,—or again : the exc i ta t ion must g r o w i n geomet

r i c a l progression (such as 1, 2, 4, 8 ,—or 1 , 3, 9, & c . ) i n order 

t h a t the sensation m a y g r o w i n a r i t hme t i ca l progression 
(such as 1 , 2, 3, 4 , & c ) . I n fact , the l oga r i t hms o f n u m 

bers w h i c h f o r m a geometr ical progression are i n a r i t h m e t 
ica l progress ion. 1 

" 3d. If we express this under the form of a differential equation, the 
only exact form for this sort of phenomena, we have: 

Ac (increment of sensation) = k (indicating proportion, not equality) 
X (the relation of the increment of excitation to the total exci
tation), t. e.: 

Ac = k 
e 

" Fechner, by a process which is legitimate in certain circumstances, 
transforms this equation of finite differences into an equation of infin
itely small differences (criticism of this process could only result in 
showing that the resulting equation is only approximate). I t is then 
written: 

dc ----- kde. 
e 

" I n this way we obtain an equation which may be integrated, that is, 
one which gives a relation not between dc and de, which are now infin
itely small, inestimable, but between c and e, the end desired. This 
relation is 

c = k loq. e, 

in consequence of some transformations indicated in my Etude psycho-
physique, and in Fechner himself, In Sachen d. Psychophys., p. 10." 

' O n this point, see Wundt Menschen u. Thierseele, lect. 8, p. 116. We 
borrow some examples from him. I n our tables, 10 being the base, 
this is the most convenient way to proceed. Put the sensation 1 under 
the excitation which is equal to ten times the perceptible minimum. This 
done and any excitation expressed by a number being given, we have 
only to look for this number in the table: the logarithm at the side 
gives us at once the value of the corresponding sensation. We know 
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V I . 

FECHNER'S CRITICS. 

We have now exhibited the great characteristics of the 
psycho-physical l aw and the experiments upon wh ich i t is 
based. A s fa r as possible we have fo l lowed Fechner h i m 
self, bo r rowing f r o m others on ly some details w h i c h were 
necessary to make his thought clear and complete. I t 
remains to speak now o f the critics, whose existence we 
have seemed hi ther to to ignore. Y e t , i f the importance o f 
a theory may be measured by the number o f attacks made 
upon i t , psychophysics must be considered o f great value. 
Objections come f r o m a l l sides, under a l l forms, and i t is 
b y no means a s l ight d i f f i c u l t y to present them i n order. 

I t is w e l l to remark f r o m the very first that the l aw is 
t rue on ly within certain limits. 

Just as there is a lower l i m i t below w h i c h the excitat ion 
is too feeble to produce the nervous movement w h i c h is the 
condi t ion o f sensation ; so there is also an upper l i m i t above 
w h i c h sensation increases more s lowly than the l oga r i t hm 
o f the excitat ion, and a poiut is finally attaiued above w h i c h 
any increase i n the excitation does not increase the sensa
t i o n . A s touching luminous intensities, common experience 
teaches tha t i f the l i g h t d i m i n i s h much , we can no longer 

that for pressure the perceptible minimum is ^ gr. Let us then call the 
excitation of -fa gr. = 1; an excitation ten times as great wi l l be \ gr. 
Under this excitation let us place the sensation 1. Suppose now that I 
wish to make the sensation two and one-half times stronger. I take the 
table and opposite the logarithm 2.5, I find the number 316, that is 316 
units of excitation, or gr., or, more simply, 6.3 gr. Let us now reverse 
the operation. Let there be an excitation of 5000 units (or 100 gr.); 
the question is to find the magnitude of the sensation i t produces. I 
find in the table the logarithm of 5000 to be 3.698, that is, that a pres
sure of 100 gr. produces a sensation 3.698 times greater than the sensa
tion produced by gr. Wundt has given a complete exposition of the 
law of Weber in the 2d edition of his Physiol. Psychol. I , sec. 2, chap. 8. 
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d i s t i n g u i s h a n y t h i n g ; and i f the l i g h t be v e r y b r i g h t there 

results a general daze. B u t scientific exper iment war ran ts 

more pos i t ive statements. Fechner had already po in ted out 

the anomalies w h i c h the psycho-physical l a w presents i n 

cases i n w h i c h the l u m i n o u s sensations are v e r y s t rong o r v e r y 

feeble. A u b e r t and H e l m h o l t z show, f u r t h e r , t ha t these 

anomalies are even s l i g h t l y greater t han was at first believed. 

A u b e r t ' s researches demonstrate that , w h e n the l u m i n o u s 

in tens i ty is very feeble, the differential constant m a y f a l l as 

l o w as xV. 

U p o n these p a r t i a l restr ict ions, w h i c h bear o n l y on the 
l i m i t s o f the l a w and on b u t one order o f sensations, more 

general c r i t ic i sms f o l l o w . 

Berns te in , 1 w h i l e a d m i t t i n g Fechner 's l a w and the loga

r i t h m i c f o r m o f i t , gives i t an altogether d i f fe ren t meaning . 

T h e fact he insists more p a r t i c u l a r l y upon is the propaga

t i o n o f the exc i ta t ion i n the centra l organs, t ha t is, i n the 

cerebral cells. A c c o r d i n g to h i m , the in tens i ty o f the sen

sat ion is proportional to th i s " p r o p a g a t i o n i n space," i . e . 

t o the n u m b e r o f v i b r a t i n g cells ; b u t th i s " propagat ion " 

represents i n in t ens i ty the l o g a r i t h m o f the ex terna l exci ta

t i o n . T h e l a w w o u l d have thus a p u r e l y phys io log ica l 

character. 

Bren tano , i n a passage i n h is Psychologic aus empirischen 
Standpunkte, 1874 (p . 87, & c ) , and i n a correspondence 

w i t h Fechner , w h i c h the la t te r has t o l d us exists, 2 c r i t i c i s ing 

the psycho-phys ica l l a w , main ta ins tha t the re la t ive incre

ments o f sensation mus t be equal w h e n the re la t ive incre

ments o f the exc i ta t ion are. Fechner placed th i s c r i t i c i s m 
w i t h those w h i c h Pla teau and Ueberhors t addressed to h i m . 

I n 1876, Sanger, i n his book on the Foundation of Psy-

1 Zur Theorie des Fechnersehen Gesetzes der Empfindung, in the Archiv 
of Reichert and Dubois-Reymond, 1868. 

2 In Sachcn d. P.v/rhopfnjsi!,', p. 24. 
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chophysics,1 emphasized especially the mathematical side o f 
the l aw o f Fechner and proposed another f o r m u l a to 
express the relation between sensation and excitat ion. 

B u t the most complete cr i t ic ism w h i c h has been made o f 
the w o r k o f Fechner i n a l l its details is due to H e r i n g and 
Delboeuf. 

M . H e r i n g , professor i n the U n i v e r s i t y o f Prague, as the 
precediug chapter has already in fo rmed us, i n a series o f 
articles or memoirs published 1872 to 1875, 2 attacked psy
chophysics at every point , or nearly so, denying or contesting 
nearly a l l the positions o f Fechner. H e rejects the latter's 
experiments or admits them on ly w i t h extensive l i m i t a t i o n s ; 
he denies that the logar i thmic law is a legitimate deduction 
f r o m the law o f W e b e r ; he deprives the l aw o f a l l gener
a l i t y , and maintains that i t is ver i f ied so f a r on ly fo r l i g h t and 
sound, and that i n a certain measure. T o the physical and 
mathematical objections, he adds others wh ich he denominates 
teleological : i n short, i t is the severest assault tha t the doc
t r ine o f Fechner has had to meet. 

T h e posit ion o f M . Delboeuf is more complex. M o r e a 
partisan than an adversary o f psychophysics, k n o w n h i m 
self f r o m impor tan t experiments and works on this subject, 
he s t i l l does not admi t the mathematical formulas o f Fech
ner ; and as to the doctrine as a whole, he rejects part and 
modifies what he does not reject, I n his eyes, the Elemente 
d. Psychophysik is a w o r k w o r t h y o f admira t ion , but , i n 
coming t ime, i t w i l l be valued rather f o r wha t i t suggests 
than fo r what i t accomplishes. H e has g iven his views i n 
his Etude psyche-physique,3 i n his Theoric generate de la scn-

1 Grundlage der Psychophysik: eine kritische Untcrsuchung, Jena, 1876. 
2 Six memoirs relating to visual sensation, but especially the articles 

Uebcr Fcchncr's psychophysiches Gcsetz. Wicn. Bcricht, vol. 72, 1875. 
3 Elude psyche-physique. Theoretical anil experimental investigations 

on the measurement of sensations, and especially sensations of light and 
fatigue. Acad, des sciences de Bruxelles, 1873. 
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sibil'de, aud i n three i m p o r t a n t articles i n the Revue philoso-

phique.1 I n these last he defends Fechner against H e r i n g 

a n d discusses the new book i n w h i c h Fechner replies t o h is 

c r i t i cs . 

W e see t ha t i n i ts shor t l i f e o f t w e n t y years psycho

physics has no t been l e f t und i s tu rbed . A n d there are other 

c r i t ics to be m e n t i o n e d : M a c k , Classen, and an anonymous 

mathemat ic ian i n the Revue philosophique o f M a r c h 13 and 

A p r i l 24 , 1875. 
Fechner bel ieved t h a t a l l the objections b r o u g h t against 

h i m cou ld be stated under the f o l l o w i n g five heads : 2 

1st. T h e laws a n d f o r m u l a s o f psychophysics do not accord 

w i t h the facts : t hey are m i s t a k e n l y deduced : exper imenta l 

research shows more exceptions to these laws t h a n c o n f i r m 

ations o f t h e m . 
2 d . A d m i t t i n g t ha t these laws a n d f o r m u l a s are v a l i d f o r 

ex te rna l psychophysics, they cannot be car r ied i n t o i n t e r n a l 

psychophysics. I n other words , t hey have o n l y a phys io 

log ica l va lue . 
3 d . T h e y are open to mathemat ica l objections a n d are 

unsound . 
4 t h . T h e y are i r reconci lable te leologica l ly w i t h a r a t i ona l 

conception o f the ex te rna l w o r l d . 
5 t h . T h e psycho-phys ica l f o r m u l a s , consequently, m u s t 

be abandoned or m o d i f i e d : o r i f t hey are f o r m a l l y estab

l i shed , m us t be in te rpre ted i n an en t i r e ly d i f f e ren t w a y . 

W e w i l l no t enter equa l ly u p o n a l l these points . W e 

w i l l examine especially the objections r e l a t i ng to the va lue 

o f the exper iments , to the mathemat ica l in terpre ta t ions , a n d 

finally to the na ture o f the l a w i tself . 

I . H e r i n g , as we have said, contests near ly a l l the expe r i 

ments o f Fechner . A s to sensations o f we igh t , he devoted 

1 March, 1877, Jan. and Feb., 1878. 
3 In Sachen der Psychophysik, pp. 13,14. 

15 
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h imse l f w i t h two o f his pupi ls to repeated experiments d u r i n g 
many months. H e starts w i t h 250 grams, and by successive 
additions reaches 2700 gr . Accord ing to the law o f Weber , 
the addi t ional weight g i v i n g the smallest perceptible d i f f e r 
ence i n sensation must be a f rac t ion always constant o f the 
o r ig ina l w e i g h t ; now experiment shows that this f rac t ion 
becomes smaller and smaller to a certain point , and then 
begins to g row again. T h e f o l l o w i n g figures prove i t : 
xr) 3V) s'i> ?V> A t s1?) sV) iio> TTT» I n t r u t h , H e r i n g 
knows that i f the weight o f the a rm be taken in to account 
these figures w i l l be m o d i f i e d 1 favorably to the psycho
physical law. B u t , operating w i t h weights much smaller 
( f r o m 10 to 500 grams) and m o d i f y i n g the experiment i n 
such a way as to rule out the weight o f the a rm, he 
finds that the fractions s t i l l f a i l to conf i rm the l aw o f 
Fechner. 2 

F o r luminous sensations, H e r i n g seems disposed to ad
m i t the law. M . Delboeuf does the same; bu t insists upon 
the l imi ta t ions o f A u b e r t and H e l m h o l t z , r e l y i n g upon his 
o w n experiments. " L e t us imagine ," says he, " three con
centric contiguous r ings colored i n such a way, f o r a g iven 
i l l u m i n a t i o n , say that o f a candle 25 centimeters distant, 
tha t the midd le intermediate shade shall appear i n b r i g h t 
ness equally removed f r o m the br ighter on one side and the 
darker on the other. I f the candle be removed, this shade 
ceases to be intermediate between the t w o others, bu t 
approaches the darker. T h e law is not applicable at the 
extreme l i m i t s . " O n the other hand, he asks how Her ing ' s 
pr inc ip le o f p ropor t ion can accord w i t h th is f a c t : that a 
gray, mean between a whi te whose brightness is 32, and 

11 1 1 11 1 1 
TT) 2S> ?J> 5<T> 111 OT) ̂ 0"' 

5 Fechner, in his turn criticising the experiments of Hering, shows 
that i f the weight of the arm is allowed for, i. e., 2,273 gr., the fractions 
are: ^r,3, ^r-s* A? ^i-2> sVzi xr-4> TG-6> 2V7> hi' {I>1 Sachen u. 
8. W., p. 19o.) 
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a b l ack whose brightness is 2, has a brightness not o f 17, 

b u t o f 8, the exact number requi red by the l aw o f Fechner . 

A s to sensations o f sound, H e r i n g dist inguishes in tens i ty 

a n d p i t c h (tonalite), and main ta ins t ha t the psycho-phys

ica l l a w holds f o r nei ther . I f the intensities o f sounds, 

says he, f o l l o w a l o g a r i t h m i c l a w ; i f , as they increase, the 

cor responding sensations increase more and more s l o w l y , 
the timbre o f an i n s t r u m e n t w o u l d v a r y to us according to 

. i t s remoteness o r nearuess to us, i n forte and piano; the 

timbre i n effect, as H e l m h o l t z has shown, is due to the com
b i n a t i o n w i t h the f u n d a m e n t a l note, o f consonant notes, 

v i b r a t i n g w i t h def in i te re la t ive intensities. I n reference to 
p i t c h , H e r i n g gives an object ion not at a l l conclusive. H e 

acknowledges, as has been k n o w n f r o m a l l a n t i q u i t y , tha t 

t w o musica l in t e rva l s seem equal w h e n the re la t ion o f the 

numbers o f v ib r a t i ons o f the t w o const i tuent tones remains 

the same f o r the t w o i n t e r v a l s ; b u t the tones not be ing per
ceived as a de te rmined number o f v ib ra t ions , i t matters l i t t l e , 

according to h i m , t ha t the numer i ca l r e la t ion o f the i n t e r 

vals remains the same. Delboeuf has r ep l i ed to these c r i t i 

cisms, 1 and shown, no tab ly f o r sound, t ha t the sensation 

is a subject ive phenomenon, h a v i n g a nature pecul iar to 

i t se l f , and t h a t i t perceives numer ica l relat ions i n i ts o w n 
w a y , w i t h o u t pe rce iv ing t h e m as numbers . 

Besides sme l l , w h i c h no exper iment has touched, and taste, 

w h i c h , as we have seen, defies the l aw , temperature remains. 
N o w Fechner , i n h i s latest w o r k , acknowledges tha t f o r 

sensations o f t h i s k i n d , the question is s t i l l open. 2 

T o s u m up , the merciless c r i t i c , H e r i n g , comes to th i s 

conc lus ion : t ha t the psycho-physical l aw cannot be appl ied 

t o smel l , taste, heat, w e i g h t or sound, tha t i t is o n l y i n a 

1 For the details of this reply, see the Revue philosophique, vol. Ill, p. 
236 and fol., March, 1877. 

2 Ich halte die Frage der Beziehung des Gesetzes zu diesen Empfindungen 
noch nicht fur erledigt (p. 165). 
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measure ver i f ied f o r sensations o f l i g h t ; that , consequently, 
i t has not the general character o f a l aw o f the sensibil i ty. 
M . Delboeuf, on the contrary, though cr i t ic is ing many de
tails , believes tha t we can give i t a provis ional acceptance 
as f a r as the experimental question is concerned. 

I I . T h e mathematical v a l i d i t y o f the l aw has given rise 
to d i f f icul t ies o f another nature. 

T h e gravest is t h i s : D o we admit , w i t h Fechner, that , 
when a sensation grows b y the smallest perceptible d i f fe r 
ences these differences ds, ds', ds", remain always equal ? 
O n th is hypothesis, as we have seen, a l l his mathematical 
deductions rest. 

W u n d t , w h o defends the posit ion o f Fechner on this 
po in t , maintains tha t " we are conscious, i n certain given 
cases, tha t one sensation has decreased or increased as 
much as another, notably i n the case where the increase 
(or decrease) is o f a perceptible minimum o f magnitude. 
These changes o f a perceptible minimum i n sensation are 
necessarily equal to each other i n magnitude. I f the 
change o f either o f the t w o sensations compared were 
greater or less than the other, i t w o u l d be therein less than 
the perceptible minimum, w h i c h is contrary to the h y p o t h 
esis. T h e sensation then has ent i re ly the character o f a 
measurable magnitude—measurable always i n certain con
di t ions , i. e., i n conditions o f ve ry smal l changes o f value." 

M , Delboeuf, who has many times declared the law i n 
capable o f being sustained f r o m a mathematical po in t o f 
v iew, accepts neither the hypothesis o f Fechner nor the 
jus t i f i ca t ion o f W u n d t , and subscribes to the cr i t ic ism 
o f the anonymous mathematician, w h o was spoken o f 
above. T h e la t ter says that i f the psycho-physical l a w 
be true, i t is necessary tha t sensations be represented b y 
number s ; tha t i t w o u l d be w e l l to say o f wha t measure 
they are the expression, by means o f wha t u n i t they are 
a r r i ved a t ; that th is is the method o f procedure i n phys -
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ics, where the un i t s are def ined w i t h great care, a n d the 

process o f measure descr ibed: here n o t h i n g o f the k i n d 

appears. I n fact , Fechner measures sensation b y exci ta

t i o n . A l l t ha t precedes has shown abundan t ly tha t his 

process o f measure rests on the re la t ion o f dependence ex

i s t i n g between the exci ta t ion a n d the sensation t ha t results 

f r o m i t , a n d t h a t thus , according to his expression, " the 

i n t e r n a l sensation is measured b y an externa l measure." 

N o w here, says M . Delboeuf, is a pure i l l u s i o n . Sensa

t i o n mus t be measured b y i ts na tu r a l u n i t , w h i c h can o n l y 

be sensation. T h e exc i ta t ion i n i ts t u r n mus t be meas

u red b y a u n i t o f exc i ta t ion . I n th i s w a y sensation and 

exc i ta t ion are reduced to numbers w h i c h can be compared 

f o r reduc t ion to a c o m m o n l a w . I t is o n l y a f t e r the l a w 

has been discovered t h a t we can take the measure o f the 

sensation, and deduce b y ca lcula t ion t ha t o f the exci ta

t i o n . 1 

I n a d d i t i o n to t h i s general c r i t i c i sm , there is another on 
the me thod pursued b y Fechner to establish his scale o f 

compar ison between sensation a n d exc i ta t ion . I n the con

s t ruc t ion o f t h i s scale o f measure, i t is i m p o r t a n t to fix 

the pos i t ion o f the zero as the p o i n t f r o m w h i c h the 

g radua t ion proceeds. F o r sensation, i t seems na tu ra l 

t o place the zero at the v a n i s h i n g p o i n t ; so Fechner 

proceeds. B u t , objects M . Delboeuf, i t results i n a grave 

d i f f i c u l t y . T h e ex te rna l exc i ta t ion , t o be f e l t , t o be

come a state o f consciousness, mus t have acquired a cer

t a i n i n t ens i ty , mus t have passed i ts zero p o i n t . A t the 
precise m o m e n t w h e n the exci ta t ion attains i ts " t h r e s h 

o l d , " t h a t is, a degree o f in tens i ty j u s t suff ic ient to be f e l t , 

Fechner takes t h i s " t h r e s h o l d " as the unit o f exc i ta t ion . 

A t t h i s th resho ld , he places the zero o f sensation. T o 

1 I n his Etude psyche-physique, M . Delboeuf attempts to determine for 
sensations of light a unit of sensation to be used as measure, and has 
given mathematical formulas to be substituted for those of Fechner. 
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the excitations that are below the threshold, that, conse
quent ly , are not f e l t , correspond negative sensations.1 I t 
fo l lows that opposite the excitation 0, the sensation nega
t i v e indef ini te is wr i t t en ; opposite the sensation 0, the exci
t a t ion 1 is w r i t t e n . I t is not so tha t we proceed i n experi
ments i n v o l v i n g exact measurement. I f , fo r example, says 
M . Delboeuf, we wish to measure the space passed over by a 
f a l l i n g b a l l b y the t ime elapsed since the beginning o f the 
f a l l , and thus compare portions o f space w i t h portions o f 
t ime , we take care tha t there be a perfect agreement between 
the s tar t ing points o f the t w o series, that the t ime 0 be 
opposite the space 0. 2 

I I I . T h e teleological cr i t ic ism o f the doctrine o f Fech
ner w o u l d not detain us here, i f i t were concerned s imply 
w i t h metaphysical hypotheses, or a question o f f ina l causes; 
b u t i t enters in to the l i f e o f our subject, since its object is 
t o determine the t rue character o f the psycho-physical law. 

Acco rd ing to H e r i n g , the most natural hypothesis, that 
w h i c h arises at once i n thought , is that the effect is propor
t iona l to the cause, and that consequently, i n the present 
case, the sensation must be propor t ional to the excitation. 
T h i s hypothesis is so simple, clear, and satisfactory, that 
v e r y good reasons must be giveu fo r rejecting i t . 

T h i s reasoning seems correct, and, i n its abstract f o r m , 
o n l y expresses a very general l aw o f the phenomenal w o r l d , 
i. e., the t ransformat ion o f forces. T h e pr inciple o f the 
direct p ropor t ion o f cause and effect is bu t the metaphys-

1 This expression has been greatly criticised, especially by Delboeuf 
and Langer. I t would seem that negative sensations are unconscious ; 
Fechner says that this interpretation is nonsense. M. Delbceuf also 
considers the notion of threshold unimportant; but we cannot em
brace all the details of the question here. 

2 For a general criticism of mat hematical psychophysics, see an article 
by M. P. Tannery, in the Berne philosophique for Jan. 1st, 1884: " Q-i-
tique de la hi de Weber." 
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ica l t r ans la t ion o f th i s general izat ion, w h i c h is based u p o n 

numberless and u n i f o r m experiences : n o t h i n g is created, 

n o t h i n g is ann ih i l a t ed , a l l is t r ans fo rmed . B u t i n the case 

w e are dea l ing w i t h , there is n o t h i n g to prove t ha t the sensa

t i o n is the ent i re effect produced b y the exc i ta t ion . E v e n 

t o those w h o do no t a d m i t the l a w o f Fechner i n i ts r igorous 

f o r m , i t is beyond doub t tha t the sensation does not g r o w 
d i r e c t l y as the exc i ta t ion . M a n y facts p rove i t . There mus t 

be, then , some causes o f waste. T h e exci ta t ion does not p r o 
duce a psychic effect a lone—sensat ion; i t produces other 

effects o f a phys ica l and phys io log ica l order t ha t mus t 

occasion a cer ta in expendi ture o f i ts o r i g i n a l in tens i ty . I t 
acts u p o n an elastic and compressible m e d i u m i n such a 

w a y t h a t the psychic phenomenon is connected w i t h a 

phenomenon o f compression or expansion. So there is 

n o t h i n g here to cont radic t the p r o p o r t i o n o f cause to effect. 

M . Delboeuf, w h o shows, i n r e p l y to the objections o f 

H e r i n g , t h a t i n d i f f e r en t cases i n nature , the relat ions be

tween cause a n d effect are f a r f r o m s imple , has t h r o w n 

great l i g h t , b y his exper iments on fa t igue , u p o n the t r u e 

character o f the psycho-physical l a w , a n d the bear ing o f 

the n a t u r a l causes w h i c h l i m i t i t . 
The re is i n Fechner a v e r y m a r k e d tendency to neglect 

the b io log ica l condi t ions o f exc i t a t ion and sensation. H e 

reasons al together as a physic is t . Y e t a sense organ i n 

a c t i v i t y is v e r y d i f f e r en t f r o m an in s t rumen t i n use. W h e n 

i t receives a series o f constant ly increasing excitat ions, i t is 

no t exac t ly the same to the second as to the f i r s t , t o the 

t h i r d as t o the second. A m o n g Fechner 's cr i t ics no one 
has b r o u g h t th i s ou t better t h a n Delboeuf. T h e in tens i ty 

o f the sensation, says he, does not depend alone u p o n the 

in tens i ty o f the e x c i t i n g cause, b u t also ou the q u a n t i t y 

o f sens ib i l i ty o r force t ha t the organs i n exercise possess 

at the momen t . T h i s q u a n t i t y or store o f sens ib i l i ty is 

c o n t i n u a l l y d r a w n upon a n d d i m i n i s h e d b y the exc i ta t ion . 
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Consequently, at the time of a subsequent excitation, equal 
or unequal, the feel ing subject is i n new conditions. T h e 
excitat ion acts, so to speak, upon another i nd iv idua l . 
Acco rd iug to the f o r m u l a o f Fechner the sensation grows 
indef in i te ly , w h i l e the excitation also grows inde f in i t e ly ; 
th is takes no account o f the alteration w h i c h the organ 
undergoes i n consequence o f the excitat ion. 1 

" T o sum up, every excitat ion produces a double effect: 
i t is the cause o f sensation and the cause o f exhaustion, 
and the exhaustion diminishes the sensation. The sensa
t i o n is at its m a x i m u m p u r i t y when i t exceeds the fatigue 
most (the author has determined the value o f d that gives 
th i s m a x i m u m ) . O n one or the other side o f this value, 
the j u d g m e n t begins to g row uncertain." 

I V W u n d t , takes up the study o f the psycho-physical 
l a w again and again. I n a recent p rofound cr i t ic ism he 
compares the formulas o f Weber and Fechner, notes their 
points o f difference, and inquires to what extent the second 
is contained i n the first. (Philosophische Studien, I I , b ro 
chure I . ) 

T . H . Weber summed up the results o f his experiments 
i n these words : " B y the comparison o f external impres
sions, we can discover their relations, but not their absolute 
values." W u n d t considers the law o f Weber, w i t h the f o r m 

ula below, applicable to intensive sensations only : " The 
difference between two excitations, must, i n order that the 
differences i n sensation be equally appreciable, grow propor
t iona l ly to the magnitude o f the excitations." The f o r m 

1 Etude psychophysique, p. 29, etc. M. Delboeuf seeks to determine 
the formula of fatigue or exhaustion: i f the excitation be represented 
by d and the quantity (masse) of free sensibility by m, he has: 

m 
/ = K l o g . — v 
' ° m-d 

His research has tended, ever since, to modify the formula of Fechner. 
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i n w h i c h the l a w o f Fechner approaches nearest tha t o f 

W e b e r is t h i s : " T h e difference between t w o exci tat ions 

mus t , i n order t ha t the differences i n sensation be equal 

(equal , instead o f equa l ly appreciable), g r o w p r o p o r t i o n a l l y 

to the magn i tude o f the exci ta t ions ." I n i ts mathemat ica l 

f o r m , i f R represent any exc i ta t ion , A R i ts smallest per

cept ible increase, the l a w o f Webe r is : 

- A I L = Constant. 
R 

A n d the l a w o f F e c h n e r : 

K - ~ L — A E , 

A E represent ing the constant difference o f sensation, 

and K be ing a constant whose va lue depends on the rate 
o f increase o f the sensation. 

T h e t r a n s f o r m a t i o n o f the l a w o f W e b e r i n t o tha t o f 

Fechner rests, p r i m a r i l y , on the supposi t ion tha t sensation 

i n general is measurable : and objections are b r o u g h t espe

c i a l l y against t h i s pos i t ion . K r i e s , i n a special s tudy, 

pub l i shed i n the Vierteljahrsschrift fiir wiss. Philosophie, 
V I , 257, does no t share the popu la r p r e judgmen t tha t psy

chic magni tudes are no t measurable ; ye t he mainta ins t ha t 

no ru l e o f measure can be app l ied to t h e m . F o r our s i tua

t i o n is t h i s : w h i l e we have standards o f measure, the 

un i t s t ha t make t h e m u p d i f f e r f r o m each other, and we have 

no means o f r educ ing t h e m to a single type . A l l phys ica l 

measures are o f space, t i m e , and mass, and i t is a necessary 

c o n d i t i o n t h a t these three be c lear ly d is t inguished . One o f 

these m u s t a lways be employed , and i ts un i t s are a lways 

the same. B u t i t is no t so f o r the measurement o f intensive 

psychic magni tudes . I n a series o f sensations e, eu e2, 

etc., we can no t say t h a t the change f r o m ex to e 2 equals the 

change f r o m e m to e n , f o r there is no equal i ty here. W e 

can no t i n f e r t h a t the change f r o m an impression o f 2 

pounds to 3 is equal to the change f r o m 10 pounds to 15. 



178 GERMAN PSYCHOLOGY OF TO-DAY. 

O n the other hand, Boas (Pfliiger's Arehiv, X X V I I I , 
p. 566) maintains that different luminous intensities are no 
more comparable than different sense qualities, f r o m which 
he infers tha t intensive differences are only a f o r m o f quali
tative differences. I n short, notwi ths tanding points o f dis
agreement, K r i e s and Boas rest upon the pretended impos
s i b i l i t y o f comparing changes i n sensations which are o f 
d i f ferent degrees o f intensity. 

L e t us examine the conditions o f physical measurement 
more closely, replies W u n d t , W e remark ord inar i ly that a l l 
t ime measurements suppose invariableness o f durat ion i n the 
regular na tura l phenomena that we measure (rotation o f the 
earth on its axis, & c . ) : bu t this invariableness does not exist 
i n an absolute sense i n any physical movement. W e sup
pose i u natura l law, also, an invariableness that never 
exists. W e can not compare two quantities o f t ime, l i ke 
t w o quantities o f space, by superposing them one upon 
another; wh i l e the measure o f space rests upon direct i n t u i 
t i o n , we must have fo r t ime, and, consequently, fo r mass, 
veloci ty, force, & c , besides i n tu i t i on , the foregoing hypothesis 
o f invariableness. W u n d t then examines the case o f in ten
sive magnitudes that are t ransformed in to extensive mag
nitudes o f space and t ime, as is the case i n the measurement 
o f sonorous and luminous intensities. The process rests 
upon the hypothesis that a determined law o f nature, w h i c h 
presents a phenomenon o f objective movement as a func t ion 
o f determined special conditions, is v a l i d ; f o r example, the 
active force o f l i g h t v ibrat ions as a func t ion o f the distance 
f r o m the source o f l i g h t . Besides this hypothesis, there is 
another, o f a psychological nature, that is i m p l i c i t l y admi t 
t e d : that the conditions o f consciousness are suff icient ly 

constant to admi t a va l id determination o f the equality or 

inequa l i ty o f sensations at different times. 
Psychic measurements are most f requent ly measurements 

o f in tensi ty : the i r f i r s t characteristic is this essential point , 
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t ha t they are no t concerned as m u c h w i t h the equa l i ty as w i t h 

the i n e q u a l i t y o f sensations. T h i s is the capi ta l p o i n t — t h e 

source o f a l l the d i f f i cu l t i e s ra ised; f o r the measurement 

o f unequal sensations seems, at once, to contradic t the f u n 
damen ta l cond i t i on o f a l l measure. B u t i t o n l y appears so. 

W h a t we compare is r ea l ly not t w o sensations, b u t t he i r 

difference, aud the j u d g m e n t is, a f t e r a l l , one o f equa l i ty . 

I n t r u t h , th i s j u d g m e n t bears, not d i r ec t l y on differences o f 

sensation, b u t on the degree o f perceptibleness o f th i s d i f f e r 

ence. Y e t the j u d g m e n t " t w o differences i n g i v e n sensa

t ions are equa l ly pe rcep t ib le" is undoub ted ly a j u d g m e n t o f 

equa l i ty , as the j u d g m e n t , " t w o spaces, t w o dura t ions , t w o 
l u m i n o u s or sonorous intensities are equa l , " is such. I f i t 

be objected tha t we measure, no t the sensations themselves, 

b u t s i m p l y t he i r degree o f perceptibleness, we r e p l y tha t 

here, i n fac t , the u l t i m a t e psychic elements are reached, 

w h i c h alone are measurable i n th i s case. T o p u t the ques

t i o n under any other f o r m , is to p u t i t w r o n g l y , a n d i t is 

no t as tonishing tha t i t can not be solved. 

T h i s p r i n c i p l e o f psycho-physical measurement, moreover, 

can not be restr icted to the l a w o f Weber . I t finds l e g i t i 

mate app l ica t ion i n researches on the sense o f place, t ime , 

the area o f consciousness, & c . 
O n w h a t cond i t ion , then , can Weber ' s p r i n c i p l e o f meas

urement be app l i ed to the l a w o f Fechner ? T h i s reduc

t i o n is possible " o n l y w h e n the differences o f sensation 
compared be long to changes t a k i n g place i n constant 

condi t ions o f space and t ime , and i n a series be long ing to 
one a n d the same sense." T h i s i n d u c t i o n supposes, more
over, t ha t " t h e state o f a t ten t ion be ing constant, equal 

changes i n perception respond to equal changes i n i ts 

cause." 
These considerations a f f o r d an answer to th i s question : 

w h a t r e l a t ion does the l a w o f W e b e r sustain to t h a t o f 
Fech n e r? T h e l a w o f Weber does no t relate to sensation 
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itself, bu t to the mauuer i n w h i c h we experience i t ; i t is 
not a law o f sensation, but o f perception. The law o f 
Fech ner, on the contrary, is characteristically a law o f sen
sation. S t r i c t ly speaking, therefore, we cannot say that 
the l aw o f Weber is the same as that o f Fechner : fo r this 
is to ignore absolutely the process o f sensation, considered 
independently o f apperception. 1 

W e have g iven on ly a ve ry summary v iew o f the 
crit icisms w h i c h have been addressed to Fechner, neglecting 
objections to details, and g i v i n g only the essential points. 
A complete exposition wou ld fill a large volume. 2 

I n r ep ly ing to them, the founder o f psychophysics yields 
o n l y i n points o f detail , and, t rus t ing i n the du rab i l i t y 
o f his w o r k , closes w i t h a Nachwort l i k e t h i s ; i t is very 
g o o d : 

" The tower o f Babel was not finished because the 
w o r k m e n could not agree as to the method o f constructing 
i t ; m y psycho-physical monument w i l l remain, because the 
w o r k m e n cannot agree as to the method o f destroying i t . " 3 

Y e t Fechner has t l i i s confidence a l l to himself, fo r , ac
cord ing to the remark o f M . Delboeuf, " t h o u g h he has 
many admirers, there are few adepts—aud he has against 
h i m both his declared adversaries and his more or less 

f a i t h f u l disciples." 
I f we attempt, f r o m al l these criticisms, general, and par

t i a l , to gather some conclusions, the first that arises is that the 
law o f Fechner seems rather to be a physical law. Accord -

1 Tn regard to apperception, we can only refer to what the author 
says in his Physiolog. Psychologie, 2d edition, p. 351, etc., and to chapter 
V I . below. 

2 The most recent and complete is by G. E. Miiller, Zur Grundlegung 
der Psychophysik: kritische Bcitrdge, Berlin, 1878, 440 pp. in 8vo. See 
also the critical study of F. A. Miiller: Das Axiom der Psychophysik, 
Marburg, 1882. 

3 In Sachen der Psychophysik, p. 215. 
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i n g to an hypothesis o f w h i c h we have h i t h e r t o said 

n o t h i n g , b u t to w h i c h ou r au thor attaches the u tmos t i m 

portance, between the exc i ta t ion , a fact en t i re ly ex terna l , 

and the sensation, a fact en t i r e ly i n t e rna l , " a n i n t e r n a l 

phys i ca l a c t i v i t y " must be intercalated, to w h i c h the 

name psycho-physica l movement is g iven . Fechner a f f i r m s 

v e r y c lear ly (Elemente der Psychophysik, v o l . I I , p . 377 , 

etc.), t ha t i t is impossible to k n o w the nature o f th i s psy

cho-phys ica l movement . B u t tha t matters l i t t l e ; i n physics, 

we do no t k n o w the nature o f e lectr ic i ty , b u t th i s does no t 

h i n d e r the progress o f the science o f electrical phenomena. 

I n t r u t h , th i s hypothesis o f Fechner has on ly one ob j ec t : 

t o e x p l a i n the fact tha t the sensation is not p r o p o r t i o n a l to 

the exc i t a t ion . I n i ts r e la t ion to the external , psycho-phys

ica l force w o u l d c o n f o r m to the un ive r sa l p r i n c i p l e o f the 
p r o p o r t i o n o f cause and effect. I n i ts re la t ion to the in te r 

na l , i t w o u l d be subjected to a cer ta in l a w o f progression. 

L i k e a l l the metaphysica l solut ions o f nature i n i ts t w o -

foldness, th i s expla ins none o f the d i f f i c u l t i e s ; so i t has 

been u n i v e r s a l l y condemned. 

T h i s psycho-physica l tertium quid rejected, the effect is 

placed beside its cause, the sensation beside the exc i ta t ion , 

and as, i n most cases, there is a manifes t d i sp ropor t ion be

tween the g r o w i n g in tens i ty o f the one and the other, i t 

mus t be a t t r i b u t e d to the phys ica l expendi ture o f w h i c h 

we have spoken above. T h e l a w thus takes on a phys ica l 

character. T h e exper iments o f D e w a r and M a c k e n d r i c k , 
pub l i shed i n the Transactions of the Royal Society o f E d i n 

b u r g h (1873 ) , 1 re la t ive to the phys io log ica l act ion o f l i g h t , 
a f f o r d , moreover , s t rong p resumpt ion i n f a v o r o f th is mode 

o f i n t e rp re t a t ion . A c c o r d i n g to these researches, the i n 

tens i ty o f the nerve cu r ren t t r ansmi t t ed by the opt ic nerve 

1 See also Fechner, In Snchen, etc., p. 275, etc., and Mind, No. IV, p. 
463. 

16 
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to the b ra in is propor t ional to the l oga r i t hm o f the exci
ta t ion o f the retina. Here is " a concordance, as the ex
perimenters po in t out, w i t h the law o f Fechner w h i c h 
cannot be regarded as accidental." 

B u t i f this l aw has a physical character, has i t no inter
est f o r psychology ? T h i s conclusion seems inadmissible. 
T h e study o f perception is o f capital importance; i t is 
perhaps the key to a l l the rest. I f we are to be l imi t ed , 
as the " i n t e r n a l " psychologists say, to the study o f the 
fact o f consciousness alone, then the psychology o f percep
t i o n w o u l d be very brief, and wou ld contain about as many 
errors as t r u t h s ; f o r the consciousness o f the adul t mis
takes fa t a l ly mediate knowledge fo r immediate, and ac
qui red fo r innate. Objective experiment is indispensable 
here. O n l y the study o f the physical conditions o f percep
t i on can give its precise nature. The fact o f conscious
ness reduced to itself, disengaged f r o m its setting o f material 
conditions, w o u l d remain so abstract, so vague, that i t 
could be no longer distinguished f r o m some o f the states 
o f consciousness, f o r example, f r o m memory. I t is only by 
an i l legi t imate process that a separation can be established 
between elements tha t reciprocally i m p l y and suppose each 
other. A l l the results o f the experimental sciences have 
not indeed equal importance f o r the psychological theory 
o f perception, a l though there is perhaps not one that is 
ent i re ly w i t h o u t value ; bu t the facts brought to l i g h t b y 
psychophysics can be numbered among those tha t con

t r ibu te most, 
W u n d t , who has recently declared fo r the psychic nature 

o f the law, sees i n i t " the mathematical expression o f a 
logical phenomenon." Accord ing to a theory o f his o w n 
to be explained elsewhere, a l l the ac t iv i ty o f thought (con
scious or unconscious) can be reduced to a logical p r o -

e ( > s , — t o inference. I n this case, the logical process takes 

a more definite mathematical f o r m . A more certain inter-
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p ro ra t ion t han th i s is t ha t the psycho-physical l a w is a new 

p r o o f o f the re la t ive character o f our knowledge . I t 

shows t h a t i n sensation we have no measure o f absolute 

magni tudes , t ha t to perceive t w o sensations is i n realit}^ to 

perceive a difference between t w o sensations. 

T h i s l a w , whatever i ts nature be, conducts also to another 
resul t t ha t is w o r t h a t ten t ion . D u r i n g the last century, the 

great e f f o r t o f the ana ly t i ca l psychology lias been to show 

tha t , con t r a ry to the pre judgments o f common sense, per

cept ion does no t g i v e a copy o f the ex terna l w o r l d . B e 

tween qual i t ies i n the object and states o f consciousness i n 

the subject, there is o n l y a correspondence; these qual i t ies 
are signs t h a t the m i n d in terprets and groups a f t e r i ts o w n 

nature . T h e psycho-physical l a w shows tha t th i s is t rue 

also i n the order o f quantity. I t teaches t ha t there is no 

equa l i ty or equivalence between var ia t ions o f object ive i n 

tens i ty (exci ta t ion) , and var ia t ions o f subjective in tens i ty 
(sensat ion) ; t ha t ou r knowledge consists s t i l l i n au in te r 

p re ta t ion o n l y , made b y the m i n d i n accordance w i t h i ts 

nature . So Fechner appears to have inaugura ted i n the 

quan t i t a t i ve s tudy o f perceptions, a l ine o f w o r k analogous 
to t h a t w h i c h , a f t e r L o c k e , H u m e and Berke ley pursued 

i n t h e i r qua l i t a t i ve s tudy, and to have a r r i v e d at results 

analogous to the i rs . 
W e have l i t t l e to add to th i s general exposi t ion o f F e c h -

ner 's l a w and i ts nature. T h e preceding cr i t ic isms, w h e n 

b r o u g h t together, are : 
1st, T h a t under i ts mathemat ica l f o r m i t cannot be 

accepted; 
2d . Observa t ion and exper iment show tha t , general ly 

speaking, sensation g rows more s l o w l y t han exci ta t ion ; 

3 d . T h o u g h i t be ve r i f i ed , w i t h i n certain l i m i t s , f o r 

v i s u a l and a u d i t o r y sensations, i t is contested f o r pressure, 

a n d does no t h o l d f o r the other sensations. 

T o every question as to the value o f the l a w o f Fechner , 
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i t may be replied rough ly : i t is the result o f w o r k so fa r 
done, and f o r the present, no definite judgment is possible. 
Wha tever become o f the w o r k o f Fechner, his w i l l remain 
the g l o r y o f hav ing pu t i n new f o r m the o ld question o f the 
relat ion o f the physical and the mental, and o f having 
brought out, l i k e every or ig ina l spir i t , among his adver
saries and admirers, works o f verification and investigation, 
efforts, attempts i n a l l directions, wh ich w i l l not have been 
made i n va in . 

ADDITIONAL NOTE. 

T h e possibi l i ty o f measuring psychic facts (not their dura
tion; th is w i l l be spoken o f later i n the volume) hav ing 
raised many objections, as we have seen, i t w i l l not be w i t h 
out p r o f i t to look at a recent article o f Wundt ' s , wr i t t en i n 
rep ly to the criticisms o f Zeller on this subject (Philosoph-
ische Studien; H e f t . 2, p . 251 and fob) . 

U n d e r this t i t l e , psychic measurements, E . Zeller read 
M a r c h 3d, 1881 , before the Academy o f Sciences at B e r l i n , 
an article i n w h i c h he discussed the question whether psych
ical facts are capable o f measurement, and, i f so, under what 
conditions. H e reaches, on the whole, a negative result, 
a l though i n the end he recognizes the psychological impor t 
ance o f Weber 's law, which rests, nevertheless, upon such 
measurement. 

Zel ler is disposed to relate the l aw o f Weber to the gen
eral p r inc ip le o f the re l a t iv i ty o f psychic states, realized 
pa r t i cu la r ly i n the domain o f sensibili ty ( inc luding the feel
ings). 

T h e objections o f Zeller, says W u n d t , to the idea o f the 
measurement o f psychic phenomena, can be reduced to two 
points, one o f which is, as i t were, speculative, and the other 
empir ica l . T h e y are these : Psychic facts are not measur
able : 1st. Because every attempt to measure them contradicts 
the conditions that a l l measurement must f u l f i l l ; 2d. Be-
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cause, i n fact , a l l a t tempts to do th is have fa i l ed . L e t us 
examine these t w o points . 

Psych ic facts, says Zel ler , are k n o w n to us o n l y t h r o u g h 

consciousness; they can then be compared o n l y w i t h and 

measured o n l y b y other facts o f consciousness. B u t w h a t 

u n i t o f measure is to be employed ? W h e n we compare t w o 

states o f consciousness, the first is the s tandard to w h i c h we 

refer the second. E v e r y a t tempt at measurement gives o n l y 

a de te rmina t ion o f a re la t ion tha t is a lways var iab le and i n 

capable o f numer i ca l expression. W h e n we say, f o r exam

ple , t h a t we have been w e l l amused, we express ourselves 

t h r o u g h the m e m o r y o f the w a y i n w h i c h we are o r d i n a r i l y 

amused. B u t there is no possible r e p l y to the question : 

H o w m u c h does one amusement surpass another ? F u r t h e r , 

a l l changes i n na ture are movements , s imple or i n groups, 

a n d are, as such, reducible to space maguitudes, t ha t is, to 

i r r educ ib le e lements ; b u t since the facts o f consciousness 

are no t reducible to movement they are no t reducible to 

measurement. 

W i t h s i m i l a r reasoning, says W u n d t , we m i g h t m a i n t a i n 

f r o m a ph i losoph ic p o i n t o f v i e w tha t a l l ex ternal n a t u r a l 

phenomena are no t measurable : and ye t i t is upon such 

measurement t h a t physics and mechanics rest. W e m i g h t 

say w i t h reasoning s i m i l a r to Zel ler ' s : E v e r y phenomenon 

is measurable o n l y b y a s i m i l a r phenomenon. Sensation is 

o u r o n l y means o f k n o w i n g the ex te rna l w o r l d . Sensation 

is a state o f consciousness d i f f e r i n g w h o l l y f r o m mechanical 

movement . The re fo re every a t t empt at measurement is an 

i l l u s i o n . 
These t w o arguments rest i n the same sophism. T h e y 

are a p a r t o f the fiction t ha t there is a w o r l d w i t h i n us and 

a w o r l d w i t h o u t us, and t h a t these t w o w o r l d s meet at t h e i r 

l i m i t s , b u t have n o t h i n g i n c o m m o n . P u r e l y fiction, since 

t h e ex te rna l w o r l d is made u p o f representations to w h i c h 

w e a t t r i b u t e an ex te rna l v a l u e ; a n d the i n t e rna l w o r l d is 
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made up o f the same representations w i t h their subjective, 
changing conditions, o f feeling, and accompanying vo l i t i on . 
T h e physicist can then reply i n a l l securi ty: Physics seeks 
to measure objective representations by objective represen
tations ; i t measures l i k e b y l i ke . The psychologist 
can rep ly i n l i k e manner : Psychology seeks to measure 
representations b y representations, and, i f i t measures purely 
subjective representations b y objective representations, the 
lat ter do not cease fo r a l l that to be representations, and 
consequently there is s t i l l a sufficient sameness between the 
objects measured. 

W e now reach the second position o f Zeller. I t can be 
stated i n t w o p o i n t s : 1st. N o absolute measurement can 
be reached i n the domain o f psychic facts ; "only relative 
measurements can be determined; 2d. These latter cannot 
be formula ted i n numbers, and consequently they also are 

impossible. 
N o psychologist flatters h imsel f that he can establish 

absolute constants i n his science, l i k e the constants o f weight, 
electro-static and electro-dynamic units, etc. Psychological 
facts are too complicated f o r this. B u t even admi t t ing that 
the absolute measurement o f a psychic fact can never be pos
sible, s t i l l the possibi l i ty o f a numerical measurement w i l l not 
be excluded. Zeller h imse l f acknowledges this i n a certain 

sphere, sensation, when he remarks that the l aw o f Weber 
exhib i t s a measurement o f psychic states w h i c h is entirely 
relat ive. B u t the law o f Weber was not discovered by 
phi losophical speculation or in ternal observation, but by 
experimental measurement, and is i tse l f expressed in n u m 
ber. H o w can Zeller be reconciled w i t h himself, when he 
not o n l y accepts this law, but extends i t throughout the 

whole domain o f sensibi l i ty? 
Moreover , he adds, a l l measurement o f this k i n d pertains 

o n l y to the intensity o f sensation. The quality has hi ther to 

remained inaccessible, and always w i l l remain so. T h e only 
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except ion is the ca lcula t ion o f musical in te rva ls , w h i c h 

are based u p o n qua l i t a t i ve marks . T h i s reasoning, replies 

W u n d t , is no t clear : W e mus t unders tand, b y the " meas

u remen t o f psychic f a c t s " ei ther an immedia te tendency o f 

consciousness to compare i ts states i n v i e w o f measurement, 

a n d t hen the case ci ted is an example , i n whatever the d i f f e r 

ence o f musical in t e rva l s consists; or an exper imenta l p r o 

cess, a n d i n th i s case the theories o f w h i c h Zel le r speaks are 

based upon results a r r i v e d at b y processes o f measurement. 

So i t is en t i r e ly erroneous to m a i n t a i n tha t these processes are 

no t appl icable to other sensible qual i t ies , f o r example, sen
sations o f color . 

Ze l l e r has no t seen fit to speak o f the invest igat ions 

r e l a t i n g to the complex processes o f percept ion. Y e t here 

also, as i n the case o f e lementary psychic facts, the question 

o f measurement is agi tated. I n the theo ry o f v i s ion , f o r ex

ample , invest igat ions o f the re la t ion o f the smallest move 

ments o f the eye to the acuteness o f v i s i o n , o f errors i n the 

es t imat ion o f distance and d i rec t ion , o f the quan t i t a t i ve 

condi t ions o f v i sua l i l l u s i o n , are i m p o r t a n t . Y e t a l l these 

are psychic f a c t s : and the inves t iga t ion o f the quan t i t a t ive 

changes t h a t these phenomena undergo t h r o u g h the v a r i a 

t i o n o f these object ive condi t ions requires, as Weber ' s l a w 

requires, the e m p l o y m e n t o f measurement i n the d o m a i n 

o f psychic fact . 



C H A P T E R V I . 

WUNDT. 

Physiological Psychology. 

I. 

WUNDT is considered, at the present time, the principal 
representative o f experimental psychology i n Germany. 
H e alone has treated i t i n a l l its area. Fechner, though 
his w o r k was so or ig ina l , was confined to a single question; 
Lotze was essentially a metaphysician and of ten seemed to 
enter the domain o f experience b y necessity and w i t h regret ; 
H e l m h o l t z , despite the great value o f his analysis o f 
elementary sensation, is a psychologist on ly on occasion; 
and others, who are f o l l o w i n g i n W u n d t ' s footsteps, are 
s t i l l f a r behind and can not overtake h i m . H e alone has 
made a complete and systematic study o f the problems o f 
psychology f r o m th is standpoint. 

I n 1862, i n his Beitrage zur TJieorie der Sinneswahrneh-
mung (contr ibutions to a theory o f sense perception), he 
studied, i n the f o r m o f monographs, many questions relat
i n g to the phys io logy o f the senses, o f sight i n particular. 
Since then his publications have treated either o f pure 
physiology, as the Medicalische Physik, the Lehrbuch d. 
Physiologie d. Menschen, and the Untersuchungen zur Me-
chanik der Nerven u. Nervencentren (1871-1876) , or o f phys
iological psychology, as Vorlemngen iiber die Menschen u. 
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Thierseele ( 1863) , and especially the Grundzilge der physio-
logischen Psychologie ( 2d ed., 1880) . 1 

T h e u n i t y o f h is w o r k arises f r o m his me thod . I t is 

based on the data o f phys io logy : d i r ec t l y i t deals w i t h sen

sation considered d i s t i n c t l y as the basis o f a l l psychology 

and the food o f the men ta l l i f e , aud, f u r t h e r , w i t h i n v o l u n t a r y 

movement , language, the lower f o r m s o f f ee l ing aud t h e i r 

na tu r a l expression ; i n d i r e c t l y , i t deals w i t h the w i l l , a t ten

t i o n , complex not ions o f space and t ime , the aesthetic 

feel ings. W h e r e phys io logy fa i l s , an th ropo logy , e thno

g raphy , h i s to ry , statistics, a f f o r d a founda t ion . I n shor t i t 

d i f fe rs in toto f r o m b o t h the speculative me thod and its near 

re la t ive , the me thod o f i n t e r n a l observation. 

Psychology mus t be treated, then , as a na tu r a l science: 

f o r th i s i t must be exact. " M o r e t han once i n late years," 

says W u n d t , " has psychology been treated f r o m the p o i n t o f 

v i e w pecul iar to the n a t u r a l sciences, bu t we mus t a d m i t 

t ha t these a t tempts have made no real progress on earl ier 

speculative systems. F o r psychology, even when considered 

as a na tu ra l science, has looked to internal observation as i ts 

o n l y he lp . N o w n o t h i n g has been added since man f i r s t 

began to t h i n k and reflect, to the facts o f consciousness 

f o u n d b y observat ion i n the bosom o f every o n e ; the science 

has added l i t t l e to the f a m i l i a r experience o f the whole 

w o r l d . T h a n k s to t h i s method , psychology has remained 

f o r centuries the same ; w h a t is scientif ic i n i t can scarcely 

be separated f r o m o r d i n a r y exper ience ." 2 

T h e f i r s t object t o be desired is the t r ans fo rma t ion o f 

psychology i n t o an explicative science. I f we examine the 

ear l ier o r even the actual state o f the sciences o f the 

phenomena o f nature , wTe f i n d tha t some s i m p l y describe, 

1 Wundt has also published a Logik, a large work in two volumes, and 
many memoirs on psychological questions, of which we wi l l speak inci
dentally. (None of these have been translated into English.—Tr.) 

2 Menschen u. Thierseele, I , Vorrede, p. 5. 
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wh i l e others explain. The more a science is advanced, the 
less i t describes: or, at least, the less i t confuses description 
and explanation. " Thus most o f the works o f empirical 
psychology belong to the natural his tory o f the soul. The 
recent p rofound studies i n the psychological interpretat ion 
o f his tory and ethnography belong i n the same category, 
though i n a larger sense. F o r the psychology o f peoples 
deals w i t h phenomena so complex, that they can be ex
plained on ly by the facts and laws o f the i n d i v i d u a l con
sciousness. Here , above a l l , is a w o r k o f classification o f a 
pecul iar ly descriptive k i n d . " 1 

W u n d t , on the contrary, proposes a w o r k o f explicat ion. 
T o do this, i t is necessary to add experiment to the in ternal 
observation which , alone, gives description o n l y ; and w i t h 
this measurement must also be employed. T h i s is the object 
o f physiological psychology. I t starts w i t h physiological 
facts and seeks to discover the elementary psychological 
facts wh ich are connected w i t h them. O u r point o f v iew, 
says W u n d t , is not that o f internal experience. W e begin, 
on the contrary, wi thou t and seek to penetrate w i t h i n : and 
to do this we employ means altogether peculiar to natura l 
science, i. e., the experimental method. I n t r u t h , th is 
method can be employed on ly i n the domain o f psycho
physics ; or more exactly, i t employs experiments that are 
psycho-physical and not pure ly psychological. Y e t , as this 
nethod consists i n v a r y i n g the external conditions that are 
accessary to the product ion o f in ternal phenomena, i t 
follows that we have i n this a doorway to in terna l phenom
ena. I n this sense, every psycho-physical experiment is at 
l i e same t ime a psychological experiment, and w i t h i n these 
hints experimental psychology is possible. T h u s the end 
s to construct psychology ; physiology is bu t the means. 
rh i s is the meaning o f the t e rm physiological psychology. 

1 Physiolog. Psychol, Introd., p. 5. A l l quotations are made from the 
econd German edition. 
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F u r t h e r , we w i l l a l l o w the au thor to exp la in the course 

w h i c h he intends to pursue : 

" W h e n we enter a l i t t l e f u r t h e r i n t o the question, w e 

see t ha t the t r a d i t i o n a l j Q p j n i o n _ t h a t consciousness is the 
ent i re f i e l d o f the in te rna l l i f e can not be accepted. E v e r y 

where i n nature, the object o f a l l immedia te observation is 

phenomenal aud complex : the laws by whose action the 

phenomenon is realized, r ema in h idden f r o m our s ight . I s 

psychology the one exception ? M u s t we a d m i t tha t psy
chic laws are w i t h i n the reach o f immedia te perception ? 

W h a t , then , are the reciprocal relations o f these laws ? I n 
consciousness, psychic acts are v e r y d i s t i nc t f r o m one 

another : desire, f ee l ing , sensation, idea, are g i v e n us as 

d i s t inc t modes o f a c t i v i t y . M u s t we g ive to each o f these 

act iv i t ies a separate sphere ? T h i s is the cur ren t doctr ine 

o f f u n d a m e n t a l facult ies o f the soul . B u t a_ science is s t i l l 
i n i ts i n f a n c y , whose task is s i m p l y to show differences 

among the objects o f i ts analysis. T h e f u l l - g r o w n science 

tends to u n i t y . A n d observat ion i t s e l f necessarily con

ducts to u n i t y i n psychology. B u t the agent o f th i s u n i t y is 

outside o f consciousness, w h i c h k n o w s o n l y the results o f 

the w o r k done i n the u n k n o w n labora tory beneath i t . S u d 

den ly a new t h o u g h t spr ings i n t o be ing : we k n o w no t 
whence i t comes, f o r the condi t ions w h i c h produced i t have 

a l ready disappeared. U l t i m a t e analysis o f psychical p r o 

cesses shows t h a t the unconscious is the theatre o f the most 
i m p o r t a n t men ta l phenomena. T h e conscious is a lways 

condi t ioned u p o n the unconscious. 
" H o w can we descend in to th i s secret l abora tory where 

t h o u g h t has i ts h idden s p r i n g ? H o w separate the thousand 
threads t h a t m a k e i ts tissue? T h e invest igat ions tha t f o l l o w 

are in tended to show tha t exper iment is, i n psychology, the 

necessary gu ide to the h idden founda t i on where the con

scious l i f e has i ts rise. I n t e r n a l observation, as observat ion 

i n general , gives o n l y complex phenomena. B y exper iment , 
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on the contrary, we s tr ip the phenomenon. p f „ a j l its.acces
sory conditions. The phenomenon is produced ar t i f ic ia l ly , 
i n g iven conditions, wh ich we can change at w i l l , and 
measure. Everywhere and always, experiment conducts to 
na tura l law, because i t exhibi ts cause and effect simulta
neously. 

T h e natural is t begins w i t h the observation o f phenomena 
g iven immediate ly i n na ture : j f h e _ j } s y ^ 
the same way, w i t h the facts o f consciousness. When , by 
th is means, he has resolved psychological phenomena into 
simple elements, he casts'a sly glance also upon the mechan
ism tha t elaborates, i n the unconscious depths o f the soul, 
the impulses derived f r o m external impressions. The nat
ura l is t pursues the same path. W h e n f r o m the entangled 
phenomena which observation gives he rises to the laws 
tha t rule them, he reaches evidently the hitherto u n k n o w n 
foundat ion o f these facts. The process below consciousness 
whence the conscious act proceeds, bears the same relation 
to this act as the concealed law bears to the phenomenon 
given i n sensation. 

" Exper imen t is accompanied b y measurement,step by step. 
W e i g h t and measure are the great instruments o f experi
mental research, and are always employed i n the search fo r 
exact laws. W i t h experiment, weight and measure enter 
in to the science : fo r they give i t a definite character. Meas
urement reveals the constants o f nature, the laws that reg
ulate phenomena. The results o f a l l measurement are 
expressed i n number. Numbers are not the object o f 
measure; bu t they are the indispensable means o f a r r i v i n g 

at its t rue object, f o r on ly numbers can reveal law. 
" B u t , i t w i l l be asked, how is i t possible to apply experi

ment to the psychic pr incip le which is ent irely dist inct f r o m 

sensation ? The pr inc ipa l cause o f the phenomenon es
capes sense; so experiment reaches the phenomenon only. 

A l t h o u g h the effects and conditions o f the psychic l i f e alone 
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are accessible to ou r inves t iga t ion , yet these effects and con

d i t i ons , i f t hey are su f f i c i en t ly analyzed, b r i n g us to the u l t i 

mate essence o f the facts w h i c h consti tute the psychic l i f e . B y 

the senses and b y movement_of the body the .soul sustains a 
c o n t i n u a l re la t ion to the ex terna l w o r l d . W e can a p p l y ex

t e rna l agents to the senses and produce movement at w i l l , 

observe the effects, and f r o m these effects d r a w conclusions as 

to the nature o f the psychic processes. O u r measurements 

never a p p l y d i r e c t l y e i ther to the eff ic ient causes o f the 

phenomena, or to the eff ic ient causes o f the m o v e m e n t s : 
we can measure them only by their effects."1 

II. 

SENSATION. 

The author has treated of the anatomy and physiology 
o f the nerve system at l eng th , and collected i n some 

d e t a i l 2 the most recent v i ews on th i s subject. H e f a l l s 

back upon the w o r k o f M e y n e r t , a n d shows t ha t the anat

o m y o f the sp ina l cord , medu l l a oblongata, protuberance, 

peduncles, cerebrum and cerebel lum, reveals the psycho

log ica l func t ions o f these d i f f e r en t organs, and indicates the 

d i f f i cu l t i e s to be met at every t u r n o f th i s subject. 
W i t h the s tudy o f sensation, he enters i n to the subject 

proper : " I f we begin w i t h the s tudy o f the simplest psy

chologica l phenomena, we must confess tha t t he i r u l t i m a t e 

elements a lways escape our observat ion, or are f o u n d con
nected w i t h other phenomena. Y e t o f t h e m a l l , pu re 

sensation ce r t a in ly presents the greatest s i m p l i c i t y . B y th i s 
we mean the p r i m i t i v e states w h i c h man f inds i n h imse l f , 

isolated f r o m a l l the relat ions a u d connections tha t the 

a d u l t consciousness gathers r o u n d t h e m . " Sensation mus t 

be d i s t ingu i shed thus f r o m perception, a phenomenon w h i c h 

is m u c h more complex , and w h i c h must be s tudied apart . 
1 J f . .iM.Wn u. TJiiersede. Preface. 8 Grundziiye, I , pp. 19-264. 

17 
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Placed i n this degree o f isolation, sensation presents two 
immediate determinations only : 

1st. I t is strong or feeble ; i t has a certain intensity^ 
2d. I t has a characteristic mark , wh ich differences i t f r o m 

every th ing else ; i t has a certain quality. 

3d . F i n a l l y , i t has a t h i r d characteristic, less clear than 
the t w o others. I n a real sensation, there is something 
w h i c h belongs to the t h i n k i n g subject: a secondary state ac
companying the p r i m i t i v e sensation, which may be called a 
feeling. Especially i n sight and hearing do we notice these 
concomitant feelings. They are the elementary factors o f 
the aesthetic effect. They exist also i n touch, taste and 
smell . Th i s is the tone o f the sensation.1 

The two f irs t mentioned are p r imi t ive elements: i f we 
suppress them, the t h i r d disappears. 

I N T E N S I T Y . — W e w i l l not take this question up again, 
as i t has been already discussed at length under the psycho
physical law. 

Q U A L I T Y . — B y qual i ty , we understand the element o f 
sensation that remains i f we suppose the intensity sup
pressed. U n d e r relations o f qual i ty , sensations may be 
d iv ided in to two great classes : 

1st. Sensations qual i ta t ively u n i f o r m , presenting one de j 
termined qua l i ty , bu t hav ing a l l possible degrees o f inten
s i ty . Such are the organic sensations, the cutaneous sensa
tions (pressure, heat and cold), and the muscular sensations. 
T h e last are fu r t he r d iv ided into two classes: sensations 
o f innervat ion , i. e., o f the expenditure o f muscular force 
i n movemen t ; muscular sensations proper, caused by the 
state o f n u t r i t i o n , fatigue or lesion o f the muscles. 

2d. Sensations qual i ta t ive ly d i f f e r en t ; those o f the four 
special senses : hearing, sight, taste, smell. Each species is 
made up o f a combination o f different qualities, o f wh ich 
each may have different degrees o f intensity. 

1 German, Gfiihlsion—Tr. 
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W e m a y suppose t ha t qua l i t a t i ve differences depend i m 

media te ly upon differences o f s t ructure . I n th i s connec
t i o n , W u n d t enters i n t o the h is to logica l s tudy o f the 

t e r m i n a l sense o r g a n s : f o r sme l l , the o l f ac to ry cells be

tween the ep i the l i a l cells t ha t l i ne the mucous membrane 
o f the nose ; f o r taste, the cal icular , f u n g i f o r m , and fili

f o r m c e l l s ; f o r s ight , the d i f f e r en t coatings o f the r e t i n a ; 

f o r hear ing , the fibres o f C o r t i ; f o r touch, the corpuscles 
o f Pac in i , Meissner, and Krause . 

T h e exc i ta t ion , ac t ing upon these t e r m i n a l organs, gives 

rise to a movement w h i c h is t r ansmi t t ed to the nerve centres. 

B u t t h i s is done i n t w o d i s t inc t ways. I n the mechanical 
senses ( touch a n d hear ing) , the ex te rna l exc i t a t ion is t rans

m i t t e d i n the nerve substance i n a w a y v e r y p r o b a b l y 

pecul iar to i tself , aud b y a process tha t corresponds, i n 
general, to t ha t o f the e x c i t i n g movement . I n the chemical 
senses (s ight , taste, smel l , temperature) , the ex terna l exc i 

t a t i o n gives rise to a nerve phenomenon en t i r e ly d i f f e ren t 

f r o m itself^ b o t h i n i t s f o r m and i ts process; a l t h o u g h , 

w i t h i n cer ta in l i m i t s , i t changes according to the var ia t ions 

o f the exci tant . I n the first case, there is a d i rec t t rans

mission o f the ex te rna l movement . I n the second, the 

exc i t a t ion produces a fact o f a d i f f e r en t nature, p robab ly a 
chemical molecular movement . T h u s i t may be said t ha t 

the exc i ta t ion is f e l t more immediately i n the first t h a n 

i n the second case; i n the lat ter , the f o r m o f the exci ta t ion 

depending, i n the highest degree, upon the molecular con

s t i t u t i o n o f the nerves, w h i c h is u n k n o w n . T h e mechani

cal senses are e v i d e n t l y the s impler ; and the most general 

o f a l l , touch , serves p r o b a b l y as basts f o r the development 

o f the f o u r special senses. 
W u n d t places s igh t among the chemical senses, t h o u g h 

recognizing; the d i f f i cu l t i e s w h i c h th is classification involves : 
he expla ins i n de ta i l the reasons w h i c h lead h i m to p u t th i s 

sense w i t h taste and smel l . F r o m the first, the exc i ta t ion 
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is changed i n the retina to another f o r m o f movement. 
" W e can not at once define the t ransformation that takes 
place here, bu t i t seems proper to call i t & chemical action. 
O n this supposition, we can account f o r the easy chemical 
decomposition o f the nerve substance and the chemical 
action o f l i g h t i n general. I n the lower forms o f the 
organ o f v i s ion , the photo-chemical action seems to be f o l 
lowed by the absorption o f the most refrangible luminous 
rays. These lower forms consist o f nerve fibres i n con
nection w i t h epithelial cells containing a red pigment. 
The same process o f absorption takes place i n the retina 
o f birds, since we find inside the cones touches o f red and 
green p igment ." I t is to be remarked also that the diver
s i ty i n sensations o f l i g h t cannot be explained -by the 
s imple differences o f degree i n the action o f different 
luminous rays upon the retina : instead o f different colors, 
we w o u l d see different degrees o f l igh t intensity only. 
There must be then other differences i n the chemical effects 
o f luminous excitations, differences whose nature we can 
not determine. Fur ther , sight presents this remarkable 
property, that a l l differences i n the f o r m o f the excitation 
disappear when i t is very strong or very feeble; luminous 
excitations o f a l l k inds are perceived as black i f they are very 
feeble, as whi te , i f very strong. O n l y medium intensities 
produce clear photo-chemical action. A n d differences o f 
photo-chemical action answer to differences o f sensation, as 

each species o f ray acts i n a different way upon the chemical 

combinations o f the nerve substance. 
A n o t h e r question, o f ve ry general impor t and much 

discussed, is that o f specific nerve energy. I t offers a special 
phi losophic interest, since i t has been brought forward by 
many wri ters as the physiological expression o f Kan t ' s 
doctr ine o f the subject ivi ty o f knowledge. I f we admit 
the theory o f specific nerve energy, the qua l i ty o f the 
sensation becomes a func t ion o f the substance o f the 
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g i v e n sensor nerve. W h e n we have sensations o f l i g h t , 

sound, heat, &c, i t is not the ex te rna l impress ion t ha t is 

repor ted to consciousness, b u t the reaction o f the sensor 

nerve u p o n th i s impression. T h i s doctr ine rests upon 

t h e fac t t ha t each nerve is sensitive to cer ta in de termined 
exci ta t ions o n l y ( the opt ic nerve to l i g h t , the acoustic to 

sound, & c . ) ; and t ha t i f we employ an exci tant o f a general 

character (e lec t r ic i ty , &c.) each nerve reacts i n i t s o w n 
specific f o r m . 

The re are several d i f f i cu l t i e s i n the w a y o f th i s so lu t ion , 
a n d one o f t hem is capi ta l . T h i s is the f u n c t i o n a l i n d i f f e r 

ence o f the nerves. T o a v o i d i t , specific energy is a t t r i b u t e d 
exc lus ive ly to the t e r m i n a l organs a n d b ra in . T h e nerve 

fibres, t o cite a compar ison m u c h used, are l i k e te legraph 

wires , w h i c h produce v e r y d i f f e ren t effects ( r i n g a be l l , move 
a magnet, &c.) according to the p o i n t w i t h w h i c h t hey 

connect. Y e t since the t e r m i n a l organs have s i m p l y a 

power o f t ransmission t h r o u g h the nerves, and th i s does 

no t g ive rise to sensation, i t is the b r a i n d i s t i n c t l y to w h i c h 

the specific energies are to be a t t r i bu ted . Moreove r , i f 

indeed we a l l o w the t e r m i n a l organs a par t i n the p h e n o m 

enon, s t i l l the i n t e r n a l differences tha t arise as signs answer

i n g to pe r iphera l differences mus t be located i n the nerve 

centres, since the specific sensations come i n t o being even 

a f t e r the ab la t ion o f the sense organs. The re are reasons 

f o r ex tend ing to the centra l t e rmina t ions o f the nerves the 
p r i n c i p l e o f f u n c t i o n a l indifference. T h e differences they 
present are ce r t a in ly no t as great as those o f nerves o f 

d i f f e ren t k i n d s , and ye t these, as exper iment shows, can be 

i n d i f f e r e n t l y m o t o r o r sensor. I t is t hen a subterfuge 

mere ly to make the nerve centres the seat o f specific f u n c 
t ions ; f o r these centres are no t w e l l k n o w n and one can say 

o f t h e m w h a t he please. 
T h e d i f f i c u l t i e s t ha t th i s doct r ine encounters are greater 

s t i l l , i f we a t t empt to exp la in b y i t the qua l i t a t ive d i f f e r -
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ences o f sensation i n one and the same sense. Let_us take 
sight . Accord ing to the hypothesis o f Y o u n g , adopted 
and modif ied by H e l m h o l t z , there are three kinds o f nerves, 
sensitive to red, green, and violet l i g h t . B u t since a l u m i 
nous impression is confined to an extremely small point, and 
never has a definite color i n perception, i t must be main
tained tha t there is an in t e rming l ing o f these three kinds 
o f nerves on ve ry small portions o f the re t ina : an hypo
thesis d i f f i c u l t to believe considering the diameter o f t h e 
rods. Each seems to have only a single fibre. W i t h sen
sations o f sound, the diff icul t ies are s t i l l greater. 

T h e t w o ways i n wh ich excitations undergo change in the 
nerves may be represented i n a general manner. I n the one 
case the nature o f the molecular phenomena does not 
change, wh i l e the periodic vibrations increase and decrease 
i n ampli tude (sound). I n the other case, the nature o f the 
molecular phenomena does change, according to the k i n d 
o f excitat ion (chemical senses). I n _ t h e two cases i t is 
admit ted that the molecular phenomenon is transmitted jus t 
as i t enters, throughout the entire nerve, to the b r a i n ; that 
the processes i n the central cells are different, and through 
them different sensations are reported to consciousness. 
T h i s is the only way to accord the fact o f functional differ
ence i n the organs w i t h the principle o f functional indiffer
ence i n the elements. O n this hypothesis the nerve elements 
have no longer specific functions, fo r every change in the 
nature o f the molecular phenomenon arises f r o m the manner 
i n w h i c h the elements come i n contact among themselves, 
and in the organs o f sense, w i t h the external excitation. 

" T h e poin t that essentially distinguishes the hypothesis 
o f specific energy f r o m the foregoing is this, that the former 
supposes the sensation to be determined exclusively by the 
parts over w h i c h the excitation runs, whi le to us the 
form o f the phenomenon is the immediate ground o f the 
f o r m o f the sensation. I t is ha rd ly necessary to show 
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t h a t t h i s o p i n i o n , even f r o m a psychological po in t o f v i ew , 

is more reasonable. I t can indeed be main ta ined tha t 

consciousness is de termined q u a l i t a t i v e l y b y the nature o f 
ou r organic processes; b u t tha t these qua l i t a t ive differences 

are connected w i t h local differences o f process alone, is ve ry 

d i f f i c u l t to conceive." 

T h e theo ry o f specific energies, as W u n d t remarks , is a 
phys io log ica l echo o f the ph i lo sophy o f K a n t , o f his 

a t t empt to de termine the subject ive condi t ions o f k n o w l 
edge : th i s is v e r y c lear ly shown also b y J . M i i l l e r , one o f 

the p r i n c i p a l representatives o f th i s theory , i n his Elements 
of Physiology. B u t there is no bond o f logica l necessity 

between the t w o doc t r ines ; and the p u r e l y subjective v i e w 

o f the na ture o f sensation leaves the f i e l d free as to i t s 
phys io log ica l f o u n d a t i o n . I t is evident also tha t the discus

sion o f th i s theoret ical p o i n t does no t i n v o l v e the estab
l i shed re la t ion o f sensation to external exc i ta t ion . 1 

I t s t i l l remains to speak o f the f ee l ing tha t accompanies 

sensation ; b u t t h i s question w i l l be postponed u n t i l we 

treat o f fee l ing i n general . 

III. 

PERCEPTION. 

Sensation is the content o f representation. Compared 

w i t h sensation, representation is a complex f a c t ; sensations 

are i ts const i tuent elements and i t results f r o m t h e i r com
b i n a t i o n . A representation t ha t relates to a real object is 

cal led a perception. I f i t relates s i m p l y to an object i n 

t h o u g h t i t is a concept of the imagination. O n l y the f i r s t 

engages our a t t en t ion . 

1 Wundt explains at length the facts and physiological problems that 
belong to hearing, considered as type of the mechanical senses and to 
sight as type of the chemical. He also has a very interesting criticism 
of Young's hypothesis of three primitive colors, vol. I , p. 640, &c. 
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I t w o u l d be impossible fo r us to fo l l ow W u n d t in Ms 
long study o f tactile, audi tory, and visual perception, 
conducted as i t is on his method and i n v o l v i n g many 
physiological results. W e w i l l on ly attempt to expound a 
single point , that i n which he is most o r i g i n a l ; the answer 
to this question : H o w are our tactile and visual percep
tions localized i n space? 

W e have seen that there are two theories on this point 
i n Germany : those o f innateuess and experience. W u n d t 
adopts neither the one nor the other. 

Nei ther o f these theories, says he, is sufficient. The 
theory o f innateuess mainta ins jwi th reason that anatomical 
dispositions are o f the first importance, that experience 
exerts on ly a very narrow influence, that variableness, 
indeed, finds its cause i n the physical organism. B u t i t is 
too hasty i n d r awing the conclusion thju^sjince the condi
tions are innate, the perception o f place is innate also. 
N o r can we refuse to accord, w i t h the empiricist, a very 
large func t ion to experience; but there is no proof that the 

perception o f place arises f r o m i t alone. I f we attempt, 
by a sort o f eclecticism, to unite the two theories, we com
m i t at least a new error, since, i f we maintain that the per
ception o f space is given to a fixed degree, we must s t i l l 
ma in ta in that experience determines i t . I f we intrench 
ourselves i n the hypothesis o f an entirely indeterminate local
izat ion, related to real space only i n experience, we place our
selves i n manifest contradiction w i t h the very idea o f local
izat ion, since this implies relation to definite points i n space. 

T h e theory o f W u n d t , as we have already indicated i t , 
and are now about to expound i t i n detail, j i an besmimieo 1 

up at the outset t h u s : Each point o f the sk in ( in touch), 
each po in t o f the retina ( in sight), has a local sign, p e c u 
l i a r and especial k i n d o f sensitiveness to impressions : this 
is the beginning o f localization. Fur ther , t l i e ^ different 
impressions are accompanied by movements, and con-
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sequently b y a cer ta in fee l ing o f i n n e r v a t i o n , v a r y i n g accord

i n g to the member and place affected. N e i t h e r local impres 
sions alone, nor movements alone, can g ive local izat ion i n 

space; b u t these t w o elements, u n i t e d by a sort o f men ta l 
chemis t ry , b y a psychological synthesis, f o r m a combina t ion 

w h i c h is n o t h i n g other t han the no t ion o f space. 

L e t us f i r s t examine touch on th i s hypothesis. 
Sensations o f touch , pressure, and even o f temperature, 

are re fer red to points o f the s k i n . B u t t h i s local iza t ion is 

n o t a lways made w i t h the same degree o f precision. 
W e b e r f i r s t b r o u g h t exact and m i n u t e research to bear 

u p o n th i s po in t . I t has been cont inued since. B y e m p l o y 

i n g the t w o methods, o f smallest perceptible differences and 

t rue and false cases, the re la t ive delicacy o f the sense of 
place i n d i f fe ren t par ts o f the body has been determined. 

M o r e o v e r , i t is easy to show tha t the s k i n is not equal ly 

sensitive i n a l l i ts parts. I f we touch the cheeks and then 

the p a l m o f the h a n d w i t h one f inger , exe r t i ng each t i m e 

the same pressure, the sensation seems, n o t w i t h s t a n d i n g , 

d i f f e r en t i n the t w o cases. I t is the same i f we compare 

the p a l m and the back o f the hand , the chest and the back ,— 

i n a w o r d , any t w o parts o f the s k i n d is tant f r o m each other. 
A n d we find, on close observat ion, t ha t t w o points nearer 

together on the epidermis , s t i l l d i f f e r as to the nature 

o f the sensation produced. I f we pass f r o m one p o i n t o f 
the s k i n to another, we find tha t there is a successive and 

cont inued change i n the sensation, a l t hough the ex terna l 
pressure remains constant. Sensations produced at cor

responding poin ts o f the t w o halves o f the body, a l t h o u g h 
analogous, are no nearer a l i ke . A n d we can not believe tha t 

these differences come s i m p l y f r o m our representing the 
sensations compared as produced at d i f f e ren t points . N o : 

proceeding w i t h great a t tent ion and consider ing the nature 

o f the sensation o n l y , independent ly o f a l l consideration o f 

place, we find the difference as great as before. I t is a d m i t -
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ted, then, that each par t o f the sk in has a determined local 
characteristic, w h i c h gives to the sensation a qual i ty due to 
the place at wh ich the impression is produced. The quality 
o f th is local characteristic varies f r o m oue poiut o f the skin 
to another, i n a continuous manner, and in such a way that 
we perceive these differences only when the distances are 
suff ic ient ly great. I f the external impression is intense 
(yet w i t h i n the l imi t s o f the pa in fu l ) , the local characteristic 
is very clear. I t is admitted also, as has been indicated, 
tha t symmetrical parts o f the body have local characteristics 
tha t are very analogous, but not identical. Th is hypothesis 
rests on evident analogies i n anatomical structure and on 
other physiological facts. 

The local cause o f these differences o f sensation must 
reside i n the peculiar nature o f the sense organ, that is, i n 
smal l constitutional differences; or i n the disposition o f the 
nerve endings. The result is that we recognize the place 
o f an impression, provided we have already had experiences 

at this point . 
I t remains to examine the second element i n perception, 

concomitant movement. I t s influence is very great i n the 
direct ion o f exactness o f localization. The easier the move
ment o f the part o f the body, whatever sense be affected, 
the more precise is the localization. According to the i n 
vestigations o f Ko t t enkamp and U l l r i c h , the sense o f place 
decreases i n delicacy continuously f r o m the end o f the fingers 
to the hand, forearm, arm, shoulder. I n the leg the 
decrease is analogous. Th i s has led V i e r o r d t to formulate 
the f o l l o w i n g principle, which he calls a law: W h e n any 
por t ion o f the body moves as a whole, the delicacy o f the 
sense o f place is always proport ional to the distance f r o m 

the s k i n to the axis o f movement. 1 

'For more details, see Vierordt, Die Abhangigkeit der Ausbildung des 
IJamntiniic* der Hunt von der Beweglkhkeit der KSrpertheUe, in the Zeil-
achrifl fur Biologic, V I , p. 53. 
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F i n a l l y , h a b i t has ye t a f u r t h e r inf luence on the exact
ness o f loca l iza t ion , as is seen i n the case o f those w h o are 

b o r n b l i n d . F a t i g u e or a l o w e r i n g o f temperature makes 
t h e sense less delicate. Diseases o f the b ra in and sp ina l 

co rd m o d i f y or destroy i t . A pat ient su f f e r ing f r o m sesthesis 

o f the l ower ex t remi t ies f e l t i n the upper par t o f the t h i g h 

impressions made l o w d o w n upon his leg or upon his foo t . 

T h e theo ry o f tac t i le percept ion ough t to e x p l a i n the p r o 
duc t ion , i n a g i v e n organiza t ion , according to psychologica l 

laws, o f an order o f tact i le sensations i n space. A l l obser

vat ions show tha t movement is a fac tor o f the greatest 

impor tance i n th i s order o f perception. Language i tself , 

f o r example the w o r d " t o u c h , " imp l i e s movement o f the 
f ee l ing parts . Such an influence o f movement upon tact i le 

percept ion can arise o n l y b y means o f the sensation o f 
m o t o r i n n e r v a t i o n . 

T h e f ee l ing o f i nne rva t i on combines i n a l l possible ways 

w i t h tact i le sensations. Tac t i l e sensations a r i s ing f r o m 

pressure u p o n the tissues o f any pa r t o f the body are i n 

v a r i a b l y associated w i t h the movement o f tha t par t , a n d 

there is a constant re la t ion i n degree o f in tens i ty between 

the m o t o r and tact i le sensations. I t is probable tha t the first 
n o t i o n o f place arises f r o m th i s combina t ion : i t is the differ
entiation of the parts of the body according to their situation 
in space. T h e more easily these parts can be b r o u g h t i n t o 
contact one w i t h another, the more clear ly can they be d i s 

t i ngu i shed one f r o m another. 
I t is clear tha t w h e n we d i s t i ngu i sh the movement o f 

the a r m f r o m tha t o f the head, i t is b y means o f a qualita
tive difference i n the accompanying sensations. F u r t h e r , 

expe r imen t shows tha t i f the sens ib i l i ty o f the s k i n be 

destroyed, the n o t i o n o f the pos i t ion o f ou r l i m b s i n space 
is s t rangely al tered, a fac t t ha t is expla ined b y the close 
connect ion o f tact i le sensation w i t h the fee l ing o f i nne r 

v a t i o n . 
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Accord ing to a w e l l - k n o w n psychological law, different 
sensations w h i c h are constantly associated f o r m a whole so 
complete, that i f part o f this whole be excited, the rest is 
excited also. Th i s law applies to the case before us. I n 
fact, tactile sensations and feelings o f innervation f o r m an 
indissoluble whole. I t may be said that we never experi
ence tactile sensations alone, nor feelings o f innervation 
a lone; i t is impossible to isolate either o f them completely. 

The process, then, i n this case, is a psychic synthesis. " We 
may understand by this expression, the especial combina
t ion o f peripheral sensations, w i t h feelings o f central 
innervat ion, whence results an order o f first data i n space.1 

F o r the idea o f synthesis ord inar i ly has reference to new 
properties i n the product wh ich were not present i n the 
constituent parts. Just.as. i n the synthetic judgment a 
new predicate is attached to the subject, and a s j i chemical 
synthesis is a combination w i t h new properties, so the psy
chic synthesis gives, as a new product, an order of sensa
tions in space." B u t psychological analysis can give on ly 
the elements o f t l i l s combina t ion ; the order i n space, as a 
synthesis, is as foreign to our analysis as the properties o f 
water are to its analysis in to oxygen and hydrogen. 

" T h e local signs o f the sense o f touch present a con
t i n u i t y o f t w o dimensions, f r o m which i t is possible to 
ar r ive at the idea surface. B u t this cont inui ty does not, 
i n itself, i nvo lve the notion o f space. Th i s latter, we 
main ta in , arises first f r o m a relation o f reaction upon the 
simple cont inu i ty o f the feelings o f innervation. These 
feelings, by their pure ly intensive variations, constitute a 
u n i f o r m measure fo r the two dimensions o f the local signs. 
T h e f o r m o f the surface i n which these signs are arranged 

is at first ent i re ly indeterminate. I t varies w i t h the f o r m 
o f the surface tha t is fe l t . B u t the laws o f the movement 

1 Rmimlichc Ordnung der crslcren ; Grundziigc, II, i>. 28.—Tr. 
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o f the members are such tha t , i u most o f the changes i n 
pos i t i on , the o rgan o f touch moves i n a right line t o w a r d 

o r f r o m its object. Since, then , the r i g h t l ine becomes a 

d e t e r m i n i n g element, tact i le space has the f o r m o f plane 
space, i n w h i c h the surfaces w h i c h we perceive, and w h i c h 
change as to t h e i r cu rva tu re , must be refer red to three 

r i g h t - l i n e d imens ions . " 1 

T h e same quest ion arises as to v i sua l space, and W u n d t 

answers i t i n the same w a y . 

D o we a d m i t t h a t the sensation i t s e l f has f r o m the first 

the f o r m o f space? N o . I n fact , a l t h o u g h the sensitive 

elements f o r m a mosaic i n the ret ina, and a p a r t o f t h i s 

organ , cal led the blind spot, is insensible to l i g h t exci ta

t ions, ye t the field o f v i s i o n is seen as a cont inuous who le . 

N o w , i f th i s percept ion o f space were immedia te , t h i s i n 

sensible p o r t i o n o f the re t ina w o u l d appear as a hole o r 

break i n the v i sua l field. I n experience, however , i t is 

no t so. 
W e meet the same t w o elements again he re : 1st, local 

s i g n s j 2d , movement , and the fee l ing tha t accompanies i t . 

F i r s t the local signs : " I f we h o l d i n the hand before 
the eye a piece o f red paper, and then car ry i t s l o w l y to 

1 Wundt puts the same theory in another form in his Phjsiobgie d. 
3Ienschen. The perception of space is the result of a psychic synthesis 
whose elements are, an order of peripheral sensations, and the corres
ponding order of sensations of innervation. I n other words: I f we 
suppose a series of local impressions, a, b, c, to be passed through, 
the passage from a to b, from b to c, etc., wi l l answer to the elementary 
sensations of movement, a, (5, y ., which, during the passage of the 
series of local impressions to the term x, may be summed in a sensation 
A. Neither the series a, b, c, . alone, nor the series a, /?, y . alone, 
can give the perception of co-ordination in space, or the notion of 
place. But the perception of space is due to the reciprocal relation of 
the two series. For more details, see Wundt, Beitrdyc zur Theorie der 
Sinneswahmehmung, part 3. Physiologic d. Menschen, Fr. trans., p. 518. 
Menschen. a. Thierseele, I , p. 233, etc. Grundziige d. Physiol. Psych., I I , 
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one side, the eye remaining s t i l l , the image o f the red 
object is projected f i rs t upon the centre o f the retina, and 
then more and more upon the sides. W e notice that Avhile 
this sideways movement continues, the sensation o f red 
undergoes successive changes; the color becomes first 
deeper, then a l i t t l e b l u e ; at last the red object appears 
ent i re ly black. Analogous changes can be produced w i t h 
any color, simple or composite. Ev iden t ly the explanation 
o f this phenomenon is that the different parts o f the retina 
are d i f fe ren t ly sensitive." 

A s to movement and the part i t plays, W u n d t first 
introduced i t as one o f the p r imi t i ve elements o f the visual 
field. 

The f o l l o w i n g are the arguments he brings forward on 

this point 
1st, V e r t i c a l distances appear greater than the same h o r i 

zontal distances; the relation between them is about 4.8 to 
4. Th i s is also the relation which holds between the forces 
wh ich move the eye horizontal ly and ve r t i ca l ly ; a relation 
that is determined by the arrangement o f the muscles. 

2d. W e can dist inguish a difference in the length o f two 
lines when they di f fer by s\. The difference i n the move
ment o f the eye i n this case is also so o f its entire linear 

movement. 
3d . The smallest absolute distance perceptible and the 

feeblest movement o f the eye, to be appreciable, are i n exact 

agreement; they answer to an angle o f one minute. 
" 4 th . I n cases o f paralysis o f the abductor muscle o f the 

ba l l , as we have already said, objects seem to be situated 
far ther away. The distance seems longer because the mus
cular contraction must be greater to execute the same 
movement. T h e patient sees an object far ther o f f than i t 

real ly is, and when he wishes to grasp i t , grasps the space 

• Physiologic der Menschen, FT. trans., p. 517 ; Menschen u. Thierseele. 
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beyond. After very great effort, he can accustom himself 

to i t and regulate his movements . 1 

So, then , AVC have i n the sensation t ha t accompanies 

movement , a real measure o f the in tens i ty and extent o f 
t h a t movement . 

I n t r u t h , the process here is the same as i n the rise 

o f the order o f tact i le sensations i n space. T h e local 

signs o f r e t ina l sensation f o r m an indissoluble combina t ion 

w i t h feel ings o f i n n e r v a t i o n whose in tens i ty is var iable . 

T h e p o i n t w h i c h dist inguishes v isua l sensations is t ha t th i s 

combina t ion is refer red to a single po in t , the centre o f 

the re t ina . T h i s reference, f a c i l i t a t i n g the exact measure

ment o f the field o f v i s ion and m a k i n g the f u n c t i o n a l un ion 

o f the t w o eyes, i n b inocu la r v i s i on , possible, has i ts g r o u n d 

i n the laws o f movement . I n a s m u c h as these laws belong 

to an innate centra l mechanism, we can say tha t the i n d i 

v i d u a l is b o r n w i t h a complete ly developed tendency to 

g i v e his v i sua l sensations an immedia te order i n space. 
H o w e v e r shor t be the t i m e t ha t elapses between the first 

act ion o f the r e t i na l impressions and perception, we mus t 

nevertheless interpose a psychologically de termined fact , b y 

means o f w h i c h th i s perception is realized. 
F o r tact i le percept ion, th i s fact can be considered a 

synthesis, since the r e su l t i ng p roduc t presents new proper

ties, d i f f e ren t f r o m those o f i ts sensible components. 
T h i s synthesis consists i n measur ing the quan t i t a t ive 

va r ia t ions o f pe r iphera l sensation b y the intensive va r i a 

t ions o f feelings o f i nne rva t i on . T h e eye can move i n 

t w o p r i n c i p a l direct ions (above and below, to the r i g h t 
and l e f t ) and between these, i n a l l possible directions, each 

pos i t ion corresponding to a g iven combina t ion o f the sensi

t i v e elements. ^ W h e n the eye moves, the image o f each 

p o i n t perceived moves also upon the r e t i n a ; the local signs 

1 For more details, see above, chap. I V . 
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are modif ied i n a determined way, and thus is formed the 
not ion o f a cont inui ty o f two dimensions.^)" B u t these dimen
sions are not homogeneous, since the local signs are changed 
i n an especial way fo r each change i n direction. The feel
ings o f innervat iou that f o r m a continui ty o f one dimension, 
serve to measure, i n a l l possible directions, the continuity 
i n t w o heterogeneous dimensions, and to refer i t to a homo
geneous cont inui ty i n two dimensions, i. e., a surface. Thua 
the monocular field o f vision is formed." 

I n the case o f binocular vis ion, the combination o f the 
local signs w i t h feelings o f innervation is variable. Sup
pose a sign a o f the r igh t eye combines w i t h a sign a' o f 
the l e f t , both answering to a point 1 0 ° lef t o f the point 
o f vis ion. T o this combination a a' there w i l l correspond 
a feel ing o f innervation o f 1 0 ° . N o w i f a combine w i t h 
another sign a' only 5 ° to the lef t , the combination a a' 
corresponds to another feeling o f innervation made up o f 
convergence and conversion to the lef t . The synthesis here 
is more complicated, and the fact o f perception may be 
decomposed into two acts: first, that by which the position 
o f a given poin t a is fixed i n relation to the visual point, 
due to the local signs and feelings o f innervation o f the 
first eye; second, that by which the position o f the visual 
po in t and the point a is fixed i n relation to the seeing 
subject, due to the added influence o f the second eye. I f 
we consider the monocular field o f vision as a plane, certain 

parts o f this field may stand out f r o m this plane in conse-
queuce o f the addi t ion o f the second eye. This plane 
changes in to a surface o f another f o r m , va ry ing according 
to the special conditions o f the case. T o illustrate this by 
a comparison, suppose—as is the case i n monocular v is ion— 
a fixed po in t and a r i g h t l ine proceeding f r o m i t , capable 
o f m o v i n g i n a l l direct ions; by means o f this twofo ld 
apparatus we may construct only one simple surface, a 

plane, provided the l ine is inf in i te . Suppose now—as is 
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the case i n b inocu la r v i s i o n — t w o fixed points and t w o r i g h t 
l ines, i n constant ly v a r y i n g d i rec t ion , wiiose points o f in te r 

section can g i v e a sur face ; by th i s f o u r f o l d apparatus we 

m a y ob ta in a surface o f any f o r m whatever . 
R e m e m b e r i n g tha t W u n d t calls each sensation a conc lu

sion, we may say w i t h h i m : T h e synthesis o f t w o series o f 

conclusions (impressions o f sense and sensations o f move 

ment ) i n a single conclusion gives space. T h i s synthesis 

he l ikens to chemical combination. " Jus t as i n chemical 

synthesis, new propert ies arise f r o m the combina t ion o f 

certain elements, so the psychic synthesis gives a new 
p roduc t w h i c h is the order o f e lementary sensations i n 

space. A n d , w h i l e the elementary sensations are g i v e n us 

b y psychological analysis, the no t ion o f space cau not be, 

because i t is the resul t o f t he i r synthesis." 

IV 

T H E GENERAL NOTION. 

Composi te psychic f o r m s arise f r o m s imple perceptions. 

T h e y m a y be d i v i d e d i n t o three classes : complex n o t i o n s ; 

general notions ; f o r m s o f i n t u i t i o n , i. e., t i m e and space. 
N o t i o n s or complex perceptions are f o r m e d b y the u n i o n 

o f s imple perceptions o f d i f f e ren t k inds . T h e greater pa r t 
o f our representations belong to th i s class, since they cor

respond to real , concrete, complex objects. 
Genera l not ions are f o r m e d f r o m a certain number o f 

s imple perceptions w h i c h are analogous to one another and 

agree l a rge ly i n t he i r elements (example : man , tree). A s 

every psychic state is the more easily reproduced as i t has 
a l ready been the of tener i n consciousness, i t results t ha t 

these analogous elements mus t possess great reproduct ive 

force. A sense impress ion w i l l awake elements tha t have 

been already o f t en reproduced. " T h e laws o f reproduct ion 

suffice to e x p l a i n the genesis o f the general no t ion , and 
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there is no reason to at tr ibute i t , w i t h the old psychology, 
to a special facul ty o f abstraction." 

The author distinguishes the general notion f r o m the 
concept (Begriff)} The concept has no place, as sensa
t i o n and perception, as a determined psychological form. 
I t has i n consciousness a single substitute: a word, 
spoken or w r i t t e n . Th i s explains the fact that the abstract 
concept is not f o u n d w i t h the animal or young child, while 
the general not ion is. The general notion is, properly 
speaking, on ly a schema o f the particular notions that i t 
includes. The concept is something more : i t constitutes 
scientific knowledge and gives law to phenomena. I t 
is, says W u n d t , a postulat. " W h e n we resolve a general 
no t ion in to its final elements, we see that the more extended 
th is not ion is, the more insufficient is its comprehension o f 
the objects entering in to the schema. W e remark at the 
same t ime that however indeterminate i n its compass the 
general not ion be before i t is resolved into particular facts, 
s t i l l each o f the elements i t contains may be changed wi th 
out destroying the general notion. Thus the postulate o f a 
general not ion is produced w h i c h ; 1st, contains the elements 
common to a l l the part icular subordinate conceptions, and 
2d, can be extended, i f completely resolved by analysis, to 
a l l these par t icular conceptions. I t is a postulate of this 
k i n d that we call a concept," 

W u n d t distinguishes empirical and abstract concepts. 
The first includes a sum o f general notions, just as the 
general not ion includes a sum o f particular notions. 
C o m m o n experience alone is sufficient to f o r m i t (for 
example, the concept m a n ) ; but i t is vague, without pre
cision or scientific r igor . A n ult imate process o f mind 
fo rms the abstract concept (cause aud effect, means and end, 
quan t i ty , number, necessity, tfec), so called because they go 

1 Grundzuge, I I , p. 310, and MenscJien u. Thierseele, lect. 25-26. 
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b e y o n d experience, and are not i m m e d i a t e l y appl icable to 

the objects o f observat ion, i n t e r n a l or ex terna l . T h e d i f f e r 

ence i n these t w o orders o f concepts is one o f degree. " W e 

ca l l a concept e m p i r i c a l w h i c h includes a l i m i t e d g r o u p o f 

p h e n o m e n a ; abstract, when i t includes several g roups . " 

T h e f o r m s o f i n t u i t i o n , t i m e and space, are related to the 

general n o t i o n as w e l l as to the concept. O n the one hand , 
they set ou t f r o m pa r t i cu l a r perceptions, since they corres

p o n d to the ent i re impress ion o f the i n t e r n a l ( t ime) or the 
ex te rna l (space) order o f representation. O n the other hand , 

th i s order is i t s e l f w a n t i n g i n the representation : t ime a n d 

space are then postulates, as concepts are postulates. T h e y 

d i f f e r , however, i n th i s , t ha t a s imple sign can not represent 

t h e m : they are t r ans fo rmed i n consciousness i n t o a pa r t i cu la r 

lapse o f t i m e and a pa r t i cu l a r l e n g t h o f space, w h i c h become 

sensible substitutes f o r t i m e and space i n gene ra l ; and i t is 

because they are thus connected w i t h pa r t i cu l a r representa

t ions tha t common sense and the o l d ph i losophy , w i t h th i s i n 

v i e w , considered t h e m independent existences, embrac ing 

a l l th ings . 
Time.—The i n t u i t i o n o f t i m e arises f r o m a succession o f 

va r i ed representations, each o f w h i c h remains disposable i n 

consciousness, w h e n a new representation enters. I t con

sists less i n the real reproduc t ion o f representations t h a n i n 

the representation o f the i r possible reproduc t ion . Psycho

log i ca l l y , t h i s takes place w h e n each representation, d i s 

appear ing f r o m consciousness, leaves a trace, a certain effect, 

w h i c h persists w i t h the new representations tha t enter. 

L e t us take the most s imple case. O r i g i n a l l y the idea 
o f t i m e finds a cond i t ion indispensable to its genesis i n the 

succession o f sense impressions. L e t us suppose a conscious
ness free f r o m a l l o ther representations ; and receiving o n l y 

r egu la r acoustic impressions, f o r example, the s w i n g i n g o f 

a p e n d u l u m at regula r in t e rva l s . T h e first beat has i ts 

place i n consciousness; i ts image persists u n t i l the second 
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fo l lows. Th i s reproduces the f i rs t immediately. B y v i r 
tue o f a general law o f association, identical or analogous 
states o f consciousness excite each other. B u t at the same 
t ime the second beat encounters the image that has persisted 
d u r i n g the in te rva l . The new beat and the image are re
ferred to the f i rs t perception, and to i t the repeated impres
sion gives its or ig ina l intensity, whi le the image remains i n 
a state o f memory. Consequently, the present perception 
is immediately distinguished f r o m its image. W e have i n 
th is simple fact a l l the elements o f the idea o f time : the 
first sound is the beg inn ing ; the second, the end ; the 
image, the interval o f t ime. A t the instant o f the t h i r d 
impression, the notion o f t ime exists entire, a l l at once, since 
the three elements are given simultaneously: the second 
impression aud the image immediately, the first impression 
b y reproduction. B u t we are conscious at the same time, 
o f a state i n which the first impression existed alone, and o f 
another i n which the image existed alone. This state o f con
sciousness constitutes the notion o f t ime. 

The question has been put under its simplest f o rm . B u t 
more complicated cases suppose the same fundamental psy
chological process. Thus the last point may be different 
f r o m the i n i t i a l p o i n t ; there may be, between the two 
points, not a pause but a series o f other impressions, etc. 
I n these cases one o f two things happens, at the moment 
tha t the final impression is made: either i t is analogous 
to the i n i t i a l impression, when the process is as above, 
and we have a determinate idea o f the lapse o f t i m e ; or 
there is no occasion fo r a reproduction, when we have an 

indeterminate idea o f the lapse o f t ime. 
Space.—We have already spoken o f the genesis o f the 

concept o f space. W e have seen that its characteristics are, 
plurality, continuity, and homogeneity o f dimensions; that 
the idea o f space arises f r o m a synthesis by which the 
heterogeneous con t inu i ty o f two dimensions formed by local 
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signs, is re fe r red to a homogeneous c o n t i n u i t y by means o f 

sensations o f i nne rva t i on , w h i c h are continuous, b u t o f one 
in tens ive d imens ion o n l y . "We have seen also, tha t , by v i r 

tue o f the laws o f movement , the r i g h t l ine serves as elemen
t a r y measure o f space, and tha t , f r o m these diverse condi t ions , 

the concept o f plane space o f three dimensions is f o r m e d . 

T h e pure i n t u i t i o n o f space is a concept w h i c h a lways 

assumes the f o r m o f particular representation, /. e., o f an 

object i n space; and as the existence o f an object i n space 

supposes other extended objects besides i tself , i t results t h a t 

space as a concept, l i k e t ime , is u n l i m i t e d . 

"Wuudt 's considerations on the concept o f space, a f f o r d , 

according to the hypothesis o f i m a g i n a r y geometry , g r o u n d 
f o r consider ing o r d i n a r y geometry a pa r t i cu l a r case o f a 

m u c h more general science. " Inves t iga t ions i n i m a g i 

n a r y geometry, f r o m the side o f mathematics , conduct to 

results analogous to those reached b y our phys io log ica l 

analysis. These invest igat ions show tha t space, considered 
as a continuous d ive r s i t y o f homogeneous* dimensions, is a 

general concept o f w h i c h ou r i n t u i t i o n o f space is a par

t i cu l a r f o r m . O n the other hand , phys io log ica l analysis 
shows tha t the pa r t i cu l a r f o r m o f plane space o f three 

dimensions has i ts g r o u n d i n the de termined condi t ions o f 

ou r organism. B u t mathemat ica l considerations can no t 

lead us f a r the r . W e cannot conjecture, as Zcellner has i n 
h is book On the Nature of Comets, t ha t the u l t ima te w r o r l d -

space is o f v a r y i n g curva ture . F o r , whatever v i e w we 

h o l d as to the re la t ion o f ou r representations to the real 

w o r l d , we can never j u s t i f y the assertion t ha t real t h ings 

shou ld be represented i n a f o r m i n w h i c h we are not able, i n 
a general w a y , to represent t hem. Scientif ic theories o f the 

na ture o f ma t t e r may p u t v e r y var ious constructions upon 
the appearances g i v e n us i n immedia te perception ; b u t they 

can never establish hypotheses w h i c h do no t c o n f o r m to ou r 

general i n t u i t i o n o f space and t i m e . T h e representable can 
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never be derived f r o m the irrepresentable. The imaginary 
forms o f space have a real value i n a certain sense, in as 
f a r as space is the f o r m i n which we represent diverse con
t inui t ies ; bu t we have seen that there are continuities (for 
example, color) which can not be coustrued i n ordinary 
space." 

A s to whether space is merely a subjective f o r m of 
thought , or has also an objective reality, this question does 
not belong to psychology. A s au empirical science, psy
chology asks how we can perceive things under this fo rm, 
bu t no th ing farther. 

V 

UNITY OF COMPOSITION: APPERCEPTION. 

In his early works, and even in the first edition of his 
Physiologische Psychologie (p. 714), W u n d t took a position 
tha t is wor th recalling. I t may be stated thus : at the base 
o f a l l psychic phauomena, there is u n i t y o f composition j a l l 
are reducible u l t imate ly to conclusions. 

Thought—unders tanding by this word a state o f con
sciousness i n general—can be considered as to its f o r m and 
as to its nature. 

I n f o r m , thought sustains the condition o f t ime. E v e r y act 
o f thought has measurable durat ion : we are not able, more
over, to have two states o f consciousness at once. In t e rna l 
observation presents a false appearance o f simultaneousness, 
the error arising f r o m rapid succession. I t is one o f the 
numberless cases i n which observation alone deceives us, 
and ord inary facts readily explain the i l lus ion. W h e n the 
smi th strikes red hot i ron w i t h his hammer, we see the 
spark fly before we hear the b low. W h e n the physician 

: bleeds a patient, he often sees the blood flow before the 
; lancet has penetrated the sk in . . These facts, as we l l as 

scientific i n q u i r y in to the durat ion o f psychic acts, show 
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tha t we can not t h i n k t w o th ings at once. T h e y show f u r 
ther that i n t h i s r a p i d succession w h i c h we take f o r s i m 
ultaneousness, the second phenomenon may be perceived 

before the f i r s t , f o r i t is evident tha t the stroke o f the 
hammer precedes the spark, and the s l ip o f the lancet, the 

d r a w i n g o f b lood. These facts, and others l i k e t h e m , 

have, says W u n d t , a psychological significance • they are 

the expression o f an in te rna l fact , the oneness of thought. 
I n its u l t i m a t e nature, f u n d a m e n t a l l y , t h o u g h t may be 

reduced to a single f a c t : reasoning, inference (Sch I lessen). 
There is, i n a l l men ta l phenomena, however va r i ed and 

diverse they m a y be, oneness o f composi t ion. Sensa

t ions o f every k i n d , j udgmen t s , ideas, feelings, etc., are 

reached b y reasoning, are the results o f inference. A l l 
differences arise f r o m d i f fe ren t degrees o f c o m p l e x i t y o n l y 

i n the o r i g i n a l act, and f r o m the d i v e r s i t y o f the materials 
t ha t enter i n to i t ; so tha t the m i n d , thus in terpre ted , m a y 

be defined as a t h i n g tha t reasons. 
T h i s is W u n d t ' s f u n d a m e n t a l pos i t ion . H o w e v e r ob

scure and unexpected i t may be, we beg the reader to accept 

so m u c h on t r u s t ; o n l y a f te r he has read the author , can 
he accept or reject i t , w i t h proper knowledge o f the case. 

Y e t , to s i m p l i f y his task, we w i l l t r y to indicate i n some 

deta i l the course t ha t W u n d t pursues. 
A l l psychological data are referable u l t i m a t e l y to a 

single f a c t : sensation. T h e most s imple sensation is to 
W l m d t a conclusion. W h a t does a conclusion suppose? 
Premises. W h a t are the premises here ? Facts absolutely 

unconscious, o f phys io logy and the nerve processes. The re 
is, t hen , th i s difference between o r d i n a r y reasoning and 

s imple sensation : i n the fo rmer , bo th premises and con

clus ion are conscious acts ; i n the latter , the premises are 

phys io logica l states, and the conclusion alone a state o f 
consciousness. I t is general ly said, to t h i n k is to j udge . 
W u n d t mainta ins , on the cont ra ry , tha t the act o f j u d g i n g 
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is not or ig inal ; that as a conscious state, i t presupposes a 
series o f unconscious states ; i t is a te rm o f the operation, 
not the whole ; this latter, the reasoning process, is a syn
thesis o f premises. 

W u n d t applies the same method to a l l the forms o f 
psychic ac t iv i ty . Each higher f o r m is a conclusion for 
w h i c h lower forms are premises. So that, complex phe
nomena being referred by analysis to phenomena more and 
more simple, these to sensation, and sensation to the nerve 
processes, we are led to seek the hidden law o f a l l psycho
logical phenomena in the unconscious, that is, i n the do
main o f physiology. 

T h i s throws l i g h t upon the analyses that fo l low. 
" I n order to understand we l l the connection o f the 

internal laws o f thought w i t h their external manifesta
tions, we must have their essential elements well before us. 
N o w the elements o f thought are ideas, judgments, con
clusions. Ideas and judgments f o r m a stable domain, 
embracing science and a l l knowledge. Conclusions are 
the means by which we give value to this domain, and 
w i t h o u t which a l l our ideas and judgments would remain 
unproductive capital. W e w i l l see that conclusions are 
essential to thought , considering the manner i n which j u d g 

ments and ideas are formed." 
I t is indisputable that the format ion o f any judgment 

whatever—the l ion is an animal—presupposes a great 
number o f antecedent mental acts. N o t to enter into an 
analysis that wou ld be very long, and which the reader, 
upon reflection, w i l l supply, we w i l l offer only a few re
marks . I can k n o w that this object is an animal only 
af ter I have compared i t w i t h a great number o f other 
objects, s imi lar or different (plants, stones, l iquids) . Each 
object is characterized by a certain number o f marks or 
qualities peculiar to i t s e l f ; and the comparison o f two or 
more objects can take place only when the marks o f the 
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objects compared are i n p a r t s imi l a r , i n pa r t d i f fe ren t . A 

j u d g m e n t is the resul t o f such a comparison o f d i f f e ren t 

t h i n g s b y means o f t he i r characteristic marks . 

E v e r y j u d g m e n t o f t h i s k i n d , founded upon a consid

erable s u m o f experiences, arises, then , f r o m a great number 

o f antecedent j u d g m e n t s , o f w h i c h some are a f f i r m a t i v e , 

others nega t i ve : f o r we determine a t h i n g b y saying at 

once w h a t i t is and w h a t i t is not . A n d each o f the ex

periences t ha t serve as basis f o r the ent ire j u d g m e n t , is 
i t s e l f a j u d g m e n t , since, w h e n I w i s h to express an expe r i 

ence, I mus t g ive expression to a j u d g m e n t . B u t these 

j u d g m e n t s passed on g i v e n objects, have no bond o f 
connection among themselves. I n order tha t they m a y 

conduct me to a f i n a l j u d g m e n t w h i c h sha l l comprehend m y 

ent i re i n t u i t i o n o f the object, i t is necessary tha t some b o n d 

un i t e these scattered marks . H o w is t h i s connection made ? 
D o m y experiences remain a scattered aggregate ? G r is 

there someth ing w h i c h unites t hem p r o f o u n d l y ? W e k n o w 

o n l y a s ingle f o r m i n w h i c h j u d g m e n t s can be b o u n d t o 

gether ; i t is the reasoning process.1 T h e conclusion unites 

a cer ta in number o f g i v e n j u d g m e n t s i n a new j u d g m e n t . 

W h a t is the nature o f t h i s reasoning process? I t is an 
i n d u c t i o n , f o r i t proceeds f r o m the pa r t i cu la r to the general . 

W u n d t is here i n f u l l accord w i t h S tuar t M i l l . H e remarks 
t ha t a l l deduc t ion supposes a previous i nduc t ion , since the 

p r i n c i p l e tha t serves as basis f o r the deduct ion must be the 

resul t and condensation o f a mass o f antecedent experiences. 2 

1 Raisonnement—translated sometimes also conclusion: the two ideas 
are included in the corresponding German word Schliessen.—Tr. 

2 Menschen u. Thierseele, I , lect. 4. Wundt remarks that inductive 
as deductive reasoning rests upon three points: 1st, judgments or 
affirmative facts (such and such a man is dead); 2d, judgments or 
negative facts (there is no example of a man who dies not): with
out these latter, the affirmative facts, however great their number, are 
valueless; 3d, the general conclusion, serving, in its turn, as basis for 
deduction. 

19 
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These judgments o f experience,—which are, at the same 
t ime, particular, and f r o m w h i c h we draw the laws o f nature 
and o f thought—seem to be the or ig inal elements o f our 
knowledge. Y e t i t is possible to pursue the analysis fur ther 
and show that they are composed o f yet simpler elements. 
I n fact, there is no judgment , however simple i t be, which 
does not suppose some previous act o f thought. B u t i f 
I resolve a judgment in to simpler forms and these into 
yet simpler, wha t result do I finally reach? Pr imi t ive 
sensation. E v e r y object is g iven me as having such a 
color, f o r m , as undergoing such changes, & c , &c. I n 
short, the ul t imate marks, those at wh ich we are obliged to 
stop, are everywhere and always perceptions o f sense. 

" B u t every perception o f sense is i tself a judgment o f 
experience, the simplest o f a l l such judgments. W h a t I 
see is whi te , red, b r i l l i an t , corporeal; these are judgments 
o f experience, data o f sensible in tu i t ion . A r e these 
p r i m i t i v e acts o f thought or do they suppose others? 

" W h e n I am conscious that what I see is red, I thereby 
dis t inguish i t f r o m yel low, green, blue, &c . I distinguish 
l ikewise a sensation o f l i g h t f r o m a sensation o f sound or 
touch. H o w do I make this distinction ? Evident ly by 
means o f definite marks that the object possesses in my 
sensation. These marks agree in part, d i f fer i n part. Thus 
objects that are red, yel low, green, & c , agree in certain 
marks and d i f fe r i n others, as sound, smell, &c. B u t we 
have seen that each o f these marks is nothing more or less 
than a judgment . E v e r y perception o f sense, then, results 
f r o m a mass o f judgments , par t ly aff i rmative, par t ly nega
t ive , and the perception i tsel f is nothing else than a con

clusion d r a w n f r o m these judgments . 
" T h i s leads us farther. The or ig inal act o f thought is 

not the j udgmen t that exists i n the immediate in tu i t ion o f 
sense, but the judgment that expresses the especial mark o f 
the sensation. H o w is this really p r i m i t i v e judgment 
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formed'? I t has a p rope r ty absolutely peculiar to i t se l f and 
i t can not be expressed. N e i t h e r words nor t h o u g h t can 

grasp i t . W e k n o w n o t h i n g o f i t , except tha t i t exists. I 
k n o w , indeed, tha t the sensation red is d is t inguished b y 

m a r k s f r o m tha t o f blue, green, & c . W h a t are these 

m a r k s ? T h i s is absolutely u n k n o w n . W e can no t discover 

these m a r k s ei ther b y the most p r o f o u n d reflect ion, or b y 

the most m i n u t e research i n t o the condi t ions under w h i c h 

the sensation is produced. W e k n o w , indeed, t ha t ether u n d u 

lat ions o f a g i v e n ampl i tude , f a l l i n g u p o n the eye, produce 
the sensation o f red . B u t these undula t ions are no t the 

m a r k s b y w h i c h we d i s t i ngu i sh red f r o m other colors, since 

we made th i s d i s t inc t ion long; before we k n e w tha t l i g h t 

resulted f r o m undu la t ions o f ether." 

These p r i m i t i v e j u d g m e n t s present, therefore, such a char

acter, t ha t t he i r existence can not be doubted, and yet t ha t 
t he i r content, t he i r f u n d a m e n t a l cons t i tu t ion , remains en t i r e ly 

unconscious. " C o n c l u s i o n , no t j u d g m e n t , is the beg inn ing 

o f t h o u g h t , " A j udgment , as a state o f consciousness, exists 
o n l y i n consequence o f a process o f reasoning. So t ha t we 

m a y say " the conclusion is knowledge tha t becomes (qui se 
fait), the j u d g m e n t is knowledge t ha t is readied" (qui est 
faite). 

I t remains to account f o r the t h i r d f o r m o f t h o u g h t : the 
idea. I t results also f r o m the reasoning process. I f I take, 

f o r example, the idea man , I observe t ha t i t presupposes a 
n u m b e r o f exper imenta l data, each o f w h i c h is* character

ized b y a m a r k : he is o f such a f o r m , he moves, he t h i n k s , 
& c , & c . These are the j u d g m e n t s tha t make up m y idea 
m a n . B u t the idea does no t resul t f r o m the s imple j u x t a 

pos i t ion o f these j u d g m e n t s ; f o r i f th i s were the case, the 

idea w o u l d be s i m p l y a sum o f marks , and a sum o f m a r k s 
no more const i tute an idea t h a n head and l imbs upon a t r u n k 

const i tute a man . T h e idea arises f r o m the fus ion o f a l l the 

m a r k s i n to u n i t y . A n d whence comes th i s fus ion? E v i -
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dent ly f r o m the one f o r m o f mental ac t iv i ty by which we 
have power to b ind , to u n i f y , i. e., the reasoning process. 

I t has been remarked that, i n this reduction o f a l l the 
fo rms o f mental ac t iv i ty to one, W u n d t is not i n accord 
w i t h the common doc t r ine ; and he has himself observed i t . 
" W e have shown that the t rue series o f psychic acts is 
altogether different f r o m that generally supposed. W e do 
not admi t f i r s t ideas and f r o m these judgments and then 
conclusions ; bu t thought commences w i t h conclusions, and 
they conduct to judgments , wh ich i n t u r n give ideas." The 
ac t iv i ty o f thought consists i n the reasoning process aloue; 
a l l the rest is a result, a product. So he establishes the 
unity of composition o f thought . A l l mental activities and 
faculties are f i na l ly reduced to a single f o r m , and this fo rm 
is essentially a succession. A l l mental phenomena are referred 
to a logical operation (the reasoning process). 

These are the general characteristics o f the fundamental 
posit ion o f the author. I n the second edition o f his Psy
chologie he places the u n i t y elsewhere, i n a psychological 
state called by a te rm borrowed f r o m the philosophy of 

L e i b n i t z : apperception.1 

I n the come and go o f internal states, we are more or 
less clearly conscious o f an ac t iv i ty wh ich we call attention. 
I n t e r n a l observation teaches us that this act ivi ty does not 
attach equally and at once to a l l states o f consciousness, but 
tha t i t is sometimes exerted i n a h igh degree. Consciousness 

1 Grundziige: I, p. 218; II, p. 205, &c, 384, 392, &c. M. Wundt writes 
to us on this subject that he does not now consider the hypothesis of 
unconscious reasoning as more than a general expression, for which, in 
actual states of knowledge, the processes of association and apperception 
must be substituted. Every psychical process may take a logical form; 
but this form is not the process itself; it is a popular way of expressing 
clearly that it is psychic processes which are emphasized in this case. 
For a complete study of apperception, see an article by M. H . 
Lachelier, " Psychological Laws in the School of Wundt.'' (Bevuephil-
osophigue: Feb., 1885.) 
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has been cal led i n t e rna l v i s i o n . A d o p t i n g th i s f igure , we 

m a y say tha t a l l the representations o f consciousness at a 
g i v e n momen t are i n the v i sua l field o f consciousness, and 
those to w h i c h the a t ten t ion is directed are at the v i s u a l 

point. " T h e entrance o f a representation i n the v i sua l 

f i e l d , is pe rcep t ion ; i ts appearance at the v i sua l po in t , is 
appercept ion." 

Appe rcep t ion is passive or active. Passive precedes act ive 

apperception. A p p e r c e p t i o n w h i c h b y necessity attaches 

to a s t rong representation is passive. A c t i v e apperception 
arises when several impressions enter i n t o conf l ic t . I t is, 

then , i n general, an a c t i v i t y opposing certain states o f con

sciousness, sometimes passively de te rmined b y a c o n t r o l l i n g 
exc i ta t ion , sometimes appear ing as active choice among 

d i f fe ren t impressions. I t s f u n c t i o n i n b o t h cases is to r e in 
force the centra l exc i ta t ion . T h e boundary between the 

t w o cases is indeterminate . T h e preponderance o f a single 
exci ta t ion suffices to g i v e passive f o r m to the appercept ion; 

the presence o f another exc i t a t ion o f the same in tens i ty 

gives i t active f o r m . 
W e mus t believe, moreover, s t i l l d enomina t i ng appercep

t i o n the v i sua l p o i n t o f consciousness, t ha t we here a r r i v e 

at a p r i n c i p l e o f u n i t y i n the order o f knowledge , as also 
i n the order o f act ion. Appe rcep t ion is the p r i m i t i v e f o r m 

o f w i l l . W e w i l l s tudy i t la ter (§ X ) under th i s new aspect. 

W u n d t applies t h i s t heo ry o f apperception to an 
anatomo-physio logica l hypothesis, indicated b r i e f l y as f o l 
lows . H e t h i n k s t ha t the f r o n t a l regions o f the b r a i n are 

concerned i n the phys io log ica l phenomena w h i c h accompany 
the apperception o f sense representations. A s l o n g as the 

cent ra l exci tat ions r e m a i n l i m i t e d to the sense centres, 
p r o p e r l y so cal led, we have s imple perception ; b u t t he i r 

appercept ion is a lways connected w i t h a simultaneous exc i 

t a t i o n o f the elements o f the centra l region. Each act o f 
appercept ion is accompanied b y a de termined phys io logica l 
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process : one of the clearest examples is the sensation of 
effor t that accompanies intense apperception. W i t h this sen
sation, probably central, muscular tension is often combined, 
to be referred necessarily to a simultaneous motor excitation. 
L e t us suppose the organ o f apperception to be joined to a 
double system o f conducting ways : one centripetal, transmit
t i n g central ly sensor excitations f r o m a l l the organs o f the 
body j and the other centrifugal, t ransmit t ing impulses issu
i n g f r o m the f r o n t a l region to the sensor and motor centres. 
Accord ing as impulses are transmitted to the sensor or to 
the muscular centres, the result is the apperception o f sensa
t i o n or the execution o f vo lun ta ry movement. V e r y often 
the t w o operations take place together: we perceive a repre
sentation and execute, at the same time, an external act that 
corresponds to i t . The conducting ways which proceed 
f r o m the organ o f apperception are connected i n each o f 
t w o pr inc ipa l directions—centrifugal sensor and centrifugal 
motor—direc t ly w i t h the sensor and motor centres, and i n d i 
rect ly also, b y means o f intermediate centres, that repre
sent, 1 i n certain complex functions (articulation i n speech, 
w r i t i n g , <fec), nodal points o f transmission. 

I t remains to speak o f the role o f apperception in the 
association o f simple and composite states o f consciousness. 
T h i s po in t w i l l be treated i n the next chapter, i n connection 
w i t h the discussion o f the durat ion o f psychic acts. 

VI. 

FEELING. 

To consider the feelings, we must revert for a moment 
to sensation, aud examine its t h i r d characteristic, spoken 
o f above, aud postponed u n t i l now. A s we have seen, 
i t is on ly i n abstraction that a sensation has two charac-

1 Grundziige, I , 218. 



WUNDT FEELING. 223 

t e r i s t i c s—in tens i ty and q u a l i t y ; i n rea l i ty , every sensation 

is conscious to a l i v i n g being and has consequently a tone. 

T h e f ee l ing o r tone o f sensation is ei ther agreeable or 

disagreeable. Pleasure and pa in are con t ra ry states, ei ther 

o f w h i c h is t r a n s f o r m e d i n t o the other w h e n a p o i n t o f 
indi f ference is t raversed. The re are sensations at t h i s 

p o i n t w h i c h have no tone, are accompanied b y no fee l ing . 

Since the re la t ion o f sensation to consciousness is c o n t i n u 

a l l y v a r y i n g , th i s p o i n t o f indi f ference answers i n general 

t o an easy state o f t r ans i t i on to pleasure or pa in . Y e t 
there are m a n y sensations whose accompanying f ee l ing is so 

feeble tha t they seem to p l a y a lways about the p o i n t o f 

indifference. W i t h others, the f ee l ing is so s t rong t ha t 

i t hides the sensation. T h e f o r m e r are sensations p r o p e r l y 

so cal led. 

Since fee l ing is a re la t ion to consciousness, t ha t is, a con

t i n u a l change o f state, i t is open to exact analysis i n a m u c h 

less degree t han the other elements o f sensation. I n a good 

h is tor ica l resume W u n d t reduces the hypotheses h i t he r t o 
advanced on the nature o f fee l ing to three. 

A c c o r d i n g to the f i r s t , he ld b y the most noted t h i n k e r s , 
f r o m A r i s t o t l e to K a n t , f ee l ing is an immedia te affect ion o f 

" the s o u l , " caused b y sensation. A l l t h e j l o c t r i n e s o f t h i s 

g r o u p f i n d , more o r less, i n f ee l ing an element o f knowledge . 

B u t experience te l ls us n o t h i n g o f pleasure or pa in o f " the 
s o u l ; " i t gives us knowledge o f states o f consciousness 

o n l y ; we perceive our feel ings as immedia te affections o f 

consciousness, and there is no reason f o r subs t i t u t ing the 

metaphys ica l concept soul f o r the e m p i r i c a l concept con

sciousness. 
A c c o r d i n g to the second, represented b y H e r b a r t and his 

school, f ee l ing results f r o m a reciprocal relation between 

sensations or ideas : i t is not a p r i m i t i v e state. Reciprocal 
an tagonism o f sensations gives rise to the f ee l ing o f pa in ; 

t h e i r reciprocal u n i o n to the f ee l ing o f pleasure. T h i s 
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theory involves a great d i f f i cu l t y : i t does not explain the 
simplest f o r m o f feeling, that wh ich accompanies sensation ; 
fo r , i n this case, there can be no question o f reciprocal relation 
between ideas. I t is applicable only to the more complex 
feelings, notably those o f the aesthetic order. 

Accord ing to the t h i r d , held by the author, feeling is the 
subjective complement o f sensation and the result o f an 
in ternal ac t iv i ty : apperception. W e w i l l approach nearer 
the t r u t h i f we conceive the relation i n this w a y : i n the 
indissoluble whole which we call a sensation involv ing 
qua l i ty , energy, and some shade o f feeling, the shade o f feel

i n g is the element that sustains no direct correspondence 
w i t h the objective conditions o f the excitation. 

I f we give this last expression to the relation sustained 
b y the tone o f feeling to the other elements o f sensation, 
the thought is suggested that we ought to f ind i n the tone 
an in t ima t ion o f a process more central than that which 
pertains to the qual i ty and energy o f the sense excitation. 
I n fact, sensation, however simple a process i t may seem, is 
complex both f r o m the physical and f r o m the psychical 
side. A n d since we are absolutely incapable o f saying any
t h i n g touching sensations that are not perceived, the act o f 
apperception constitutes an element inseparably connected 
w i t h a l l the sensations offered for psychological examination. 
Thus feelings o f sense become immediately intelligible, 
under a l l the influences to which they may be subjected, i f 
*\ve consider them as modes of reaction, exerted through the 
activity of apperception, against sense excitation. 

T h i s supposition explains at once, i n the most simple 
way, the m u l t i p l i e d psychological conditions o f the tone o f 
sensation. Apperception depends, on one side, upon excita
t ion experienced, ou the other, upon the state o f conscious
ness as a whole, i n such a way that i t is determined by the 
combined action o f present impressions and past memories. 
Appercept ion is an internal ac t iv i ty , and thus the subjective 
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va lue we at tach to the tone o f each fee l ing is expla ined. 
F i n a l l y , t h i s i n t e rna l a c t i v i t y mus t be absolutely the same as 
the efficiency o f the will; and th i s explains the fact t ha t the 

d i rec t percept ion o f f ee l ing incl ines us to a t t r i bu t e to i t 

some re la t ion to the w i l l . I n order t o w r i t e and e x p l a i n 
more c lear ly w h a t we feel w i t h i n , i n pa in or pleasure, i t is 

better to ca l l pleasure an aspi ra t ion or tendency t o w a r d an 

object and pa in a d i s inc l ina t ion o r repuls ion f r o m i t . I n 

ou r descriptions we c o n t i n u a l l y confuse fee l ing , ins t inc t , 

de te rmina t ion o f the w i l l , because a l l these states are r ea l ly 

connected, and are separate o n l y i n our psychological abstrac

t i o n , and because apperception exh ib i t s i n the p l ay o f exter

na l impressions, sometimes a passive and sometimes a spon

taneous a c t i v i t y : i n the first case we speak especially o f 

fee l ing , i n the second, o f ins t inc t , desire, and w i l l . 

A t the same t ime , the p rope r ty , c o m m o n to the feelings 

and a l l analogous states, o f m o v i n g between contraries, 

indicates immed ia t e ly t he i r r e la t ion to the w i l l . W h e n 

the w i l l is f u l l - g r o w n , developed, t h i s opposi t ion finds 
expression i n the fact t ha t some sensations are v o l u n t a r y 

and others i n v o l u n t a r y . N o w the excitat ions called plea

sure and pain w h i c h oppose the a c t i v i t y o f apperception, are 
necessarily an te r ior to t h i s oppos i t ion between the v o l u n 

t a r y and the i n v o l u n t a r y . 

T h e psychological re la t ion o f the f ee l ing i n sensation to 
the process o f apperception mus t determine our conception 

o f the f u n d a m e n t a l phys ica l basis o f th i s process. T h e 

in tens i ty a n d q u a l i t y o f sensation depend d i r ec t l y u p o n the 

processes o f exc i ta t ion produced i n the sense centres, and, 

f u r t h e r , since they are measured i n terms o f t he i r reciprocal 

inf luence, u p o n the a c t i v i t y o f apperception, w h i c h finds 
expression i n the l a w o f re la t ion . B u t the tone o f f ee l ing 
is~present o n l y i n as f a r as the sensation is perceived. I t 

mus t be considered then d i r ec t l y as the subjective or psychic 

side o f the more cent ra l process w h i c h is connected w i t h the 
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central sensorial excitation, when the ac t iv i ty o f conscious
ness is turned toward this point . The variable energy o f 
this reaction o f feeling is to be referred, f rom a physiolog
ical po iu t o f view, to the mobile states o f the organ o f 
apperception, states that are analogous, in some measure, to 
the changing states o f reflex exci tabi l i ty i n the inferior 
central organs. 

These comparisons show the psychologist as wel l as the 
physiologist that the general law of relation which governs 
the perception o f the intensity and qual i ty o f sensations 
is equally v a l i d fo r the reaction o f feeling. This law 
was formula ted fo r feeling before i t was applied to the 
other elements o f sensation. Daniel Bernoul l i , to whom we 
owe its application to the complex feelings, called i t the 
" mensura sortis," and Laplace, interpret ing i t i n the same 
sense, gave i t the f o r m o f a law o f relation between the 
"fortune physique" and the "fortune morale." I n its 
general significance the law is formulated thus : The inten
sity of the reaction of feeling increases proportionally to 
relative increments of excitation} 

1 In Wundt's early studies on sensibility, there was a marked tendency 
to refer i t in large measure to the intelligence. " I n every feeling, 
every affection, and every inclination, there is, says he, an instinctive 
cognition. The feeling, indeed, is identical with the cognition and dis
appears when the latter becomes conscious. When we say that feel
ing is an instinctive cognition, we mean that it rests unconsciously 
upon the processes that constitute cognition in consciousness- So it 
enters in consciousness only as a result. We can never resolve it into 
elements as we can known truth. And the cognition may be mistaken 
only in so far as there is not a clear consciousness of the logical oper
ations from which it flows: but feeling is always uncertain, since we can 
never know clearly the method of its production. Feeling can never 
attain truth; it can only point it out; it shows the way and is the 
pioneer to knowledge." Menschen u. Thierseele, I I , pp. 41-44, also p. 31. 
Al l knowledge is originally instinctive. Wundt gives examples: the 
penetrating glance of the naturalist and physician; the experimental 
method instinctively used by the alchemists before Galileo, &c. (lect. 43). 
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V I I . 

A f t e r h a v i n g treated o f the feelings whose basis is p u r e l y 
physical—those w h i c h depend u p o n the state o f organ 

aud tissue (mnnliches Gefuhl)—the au thor studies three 

i m p o r t a n t g r o u p s ; the aesthetic, the m o r a l , and the re l ig ious 
feel ings. 

W e have seen that , i n the order o f intel lect , the ent ire 

process o f t h o u g h t consists i n the t r ans i t ion f r o m perception 

to ideas or abstract notions, w h i c h consti tute the l i m i t o f 

knowledge . I n the order o f fee l ing , the process is analo

gous. I t is a t r ans i t ion f r o m p u r e l y phys ica l affections to 

an ideal, w h i c h sets l i m i t s to the p l ay o f the three groups 

o f feelings o f w h i c h we speak. T h e re la t ion o f perception 

to the idea is analogous to the re la t ion o f fee l ing to the 

ideal , except t ha t the f o r m e r is conscious, the lat ter , uncon

scious. " I d e a l , then , is a w o r d w h i c h defines the l i m i t o f 

the unconscious process o f knowledge , as idea tha t o f the 

conscious process." A s the idea results f r o m a sum o f 

m a r k s and f r o m logica l operations w h i c h are en t i re ly con

scious, we can a lways refer i t b y analysis to the concrete 

elements t ha t produced i t . T h e ideal , on the con t ra ry , 
does no t resul t f r o m clear operations, and can not be re

solved i n t o a g iven sum o f predicates: hence i t has an 
inde terminate character, and we denominate i t " i n f i n i t e . " 

T h e task o f the sciences, adds W u n d t , is to t r a n s f o r m a l l 

ideals i n t o ideas. 
H i s t heo ry o f the ideal , as we see, is not at a l l mys t ica l , 

and the same m a y be said o f his aesthetic as a whole . I t 
rests upon geometry and physics. E v i d e n t l y o n l y a r o u g h 

sketch o f aesthetic is possible i n the present state o f the 
science. Y e t , w h e n we read the Optics and Acoustics 
o f H e l m h o l t z , the memoirs o f Fechner on experimental 
asthetics, the w o r k s o f Zeis ing and B r i i c k e , we see the 

poss ib i l i t y o f rep lac ing vague discussion and uncer ta in 
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generalization by a theory resting upon the posit ive sciences, 
the possibil i ty o f an aesthetic w h i c h w i l l d i f fe r w ide ly f r o m 
our present science o f the beaut i fu l . W e w i l l at tempt, f o l 
l o w i n g W u n d t , to indicate some o f its features. 1 

I n aesthetics t w o methods are generally pursued : one, 
the speculative, sets out w i t h the idea o f the beau t i fu l and 
deduces its l a w s ; the other, the empir ical , sets out w i t h the 
analysis o f beau t i fu l objects and works o f art , and reaches 
aesthetic laws by induct ion . Hege l represents the former , 
Lessing the latter. T h e advantages o f bo th are uni ted i n 
the experimental method, w h i c h seeks, says W u n d t , to de
termine the factors and thus the simple elements i n any 
aesthetic effect. 

L e t us take impressions o f sight. H e r e there are t w o 
factors, the f o r m and color o f objects seen. T h e analyses o f 
physicists, H e l m h o l t z i n part icular , have shown tha t optics 
a f ford a solid basis f o r an aesthetic o f color. W e w i l l con
sider the fo rmer o f these elements. O f t w o ve ry s imple 
figures, a square and t rapezium, one o f w h i c h is regular, the 
other i r regular , the fo rmer pleases, w h i l e the latter does not. 
W h y ? Because the fo rmer offers greater symmetry. I f 
we compare a great number o f forms, i n architecture, sculp
ture, pa in t ing , and even i n l i v i n g organisms, we see tha t 
the law of symmetry is a fundamenta l aesthetic fact, N o t 
tha t naked and bodiless symmetry is pleasing ; on the con
t r a ry , the effect results f r o m the proper order ing o f a p l u 
r a l i t y o f elements. 

Geometricians discovered, l ong since, a l inear d i v i s i o n 
w h i c h is valuable i n aesthetics. T o pu t the question under 
its simplest f o r m , we are led to ask : i f t w o s t ra ight lines 
cut each other at r i g h t angles, what is the most pleasing 
relation between the ver t ical and hor izonta l sections. I f 
th is relation is 1 : 1, there is perfect symmet ry . B u t there 

1 Menschen u. Thierseele, II, lects. 33-36, and Grundziigc, part 3, eh. 14. 
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are other p ropor t ions w h i c h please: the re la t ion 1 : 1.6. 

W h a t is the myster ious l a w t h a t these numbers express ? 

O n au examina t ion o f the figure, we discover i t i m m e 

d ia te ly . O u r t w o lines f o r m a cross, whose ver t ica l section 

= 1 , and ho r i zon ta l section = 1.6. B y add i t i on , 1 -f- 1.6 

= 2.6, the ent i re l ine , and we then have the p r o p o r t i o n 

1 J 1.6 :: 1.6 : 2.6 (or , to be exact, 2 .56) . I n other words , 

w e have th i s l a w : The finest effect in vertical -proportion is 
produced when the smaller section is to the greater as the greater 

to the whole.1 Ze is ing , i n his New Theory of the Propor

tions of the Human Body,2 was the first to v e r i f y th i s l a w i n 

i t s app l i ca t ion to the masterpieces o f ancient architecture, 

the Par thenon , E r c c h t h e u m , Propylaea , and even, i n a 

measure, to G o t h i c a r t ; to the most b e a u t i f u l models o f 

Greek sculpture ; to the h u m a n body as i t ex i s t s ; and f u r 

ther , t h r o u g h o u t the ent i re a n i m a l and vegetable k i n g d o m s . 

T h i s suffices to indicate W u n d t ' s conception o f aesthetics. 

I n the order o f a u d i t o r y sensation, he studies s i m i l a r l y the 

three factors, r h y t h m , melody , and h a r m o n y ; and deduces 

the i r mathemat ica l condi t ions . T h u s t w o sounds are har

monious i f t he i r v ib ra t ions sustain a s imple numer i ca l re la

t i o n , as the octave 1 : 2, the fifth 2 : 3, the f o u r t h 3 : 4, etc. 

1 All aesthetic proportions in form range between perfect symmetry 1 : 1 
and the relation 1 : ^, where x is so great that ^ becomes very small in 
relation to 1. A proportion which scarcely departs from symmetry is less 
pleasing than one further removed, because i t appears as an unfinished 
symmetry, lacking completeness. On the other hand, when the smaller 
dimension cannot be measured in perception relatively to the larger, the 
effect is very disagreeable. Between these limits the aesthetic propor
tions are found, according to the law given above (x + 1 : x :: x : 1). 
Grundz'dge, I I , p. 183. We have spoken particularly of the work of 
Zeising, because he is less known than Fechner and Helmholtz: Wundt 
has shown at length the importance of Helmholtz's work in the aesthe
tic of music. 

2 Neue Lehre von der Proportioncn des menschhehen Korpers, Leipzig, 
1854.—Tr. 

20 
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I t is impossible to pursue the details here. The impor t 
ant po in t is the m e t h o d ; i t is br ie f ly this . W e make a 
physiological and physical analysis o f sensations which pro
duce an aesthetic effect, f i x this analysis w i t h numbers, and 
thus derive a law. W u n d t remarks that " the analysis o f 
aesthetic feel ing conducts everywhere and always to the same 
process: a process that begins w i t h the comparison and meas
urement o f impressions. The aesthetic feeling is satisfied when 
th i s comparison shows harmony among impressions; and i n 
the highest degree when this harmony arises f r o m a diver
s i ty o f elements." 

Since i t is the func t ion o f science to t ransform every ideal 
i n to an abstract idea, to what idea does the beaut iful corres
pond ? T o that o f order. E v e r y aesthetic phenomenon ex
presses this idea, tha t the w o r l d is not a confused mass o f 
uni ts w i t h no bond o f union, but a cosmos. A n d herein 
the beau t i fu l approaches religious and moral ideals. The 
eternal order o f nature seems to us incomprehensible and 
in f in i t e , and i t is i n this idea that religion has its root. 
External order indicates an internal order that is bound to 
the order and development o f the universe as a whole : this 

gives rise to mora l sentiment. 
E x i s t i n g at once in nature aud i n mind , i n external forms 

and i n thought , " the beaut i fu l speaks to us o f the profound 
agreement o f the laws o f the external w i t h the laws o f the 
i n t e r n a l : the two are one i n nature, and our in tu i t i on alone 

makes and keeps them separate." 

VIII. 

All the feelings, and not those we call moral alone, may 
determine us to action : the practical importance o f the 

mora l feelings, however, is very great. Y e t the moral is 
as indeterminate as the aesthetic. The good and bad serve 
as basis for an ideal on ly , the result o f an instinctive cog-
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n i t i o n . T h e m o r a l ideal , l i k e the aesthetic, is a vagne a n d 

imper fec t no t i on w h i c h scientif ic analysis mus t reduce to 

clear ideas. M o r a l i t y as a science, has as great a task 

as aesthetics. U n h a p p i l y , the good, as an idea, has no t 

been resolved as y e t : a n d as an ideal , i t s o r i g i n rests en

shrouded i n the shadows o f the unconscious. K a n t , i t is 

w e l l k n o w n , placed the o r i g i n o f th i s f ee l ing outside the 

range o f psychological research : the m o r a l l a w was f o r h i m 

al together special i n i ts nature, h a v i n g n o t h i n g i n c o m m o n 

w i t h the general laws o f knowledge , indeed, opposing and 

h i n d e r i n g t h e m . B u t to show tha t th i s pos i t ion can no t be 

main ta ined , i t is o u l y necessary to r e m a r k tha t the m o r a l 

cond i t ion o f man is most i n t i m a t e l y connected w i t h the 

development o f knowledge . A l t h o u g h th i s re la t ion can no t 

be questioned, we k n o w the m o r a l ideal o n l y as a vague 

f o r m o f fee l ing . W h a t is necessary to make i t clear ? 

I f the i n d i v i d u a l appeal to consciousness o n l y , he makes 

b u t l i t t l e progress, f o r th i s is a question o f o r i g i n . T h e 

real concern is to k n o w b y w h a t unconscious i n d u c t i o n th i s 

f u l l - g r o w n consciousness was f o r m e d w i t h i n h i m , f r o m 

w h i c h i n each case he deduces the mot ives o f his act ion. 

I f w e s tudy the h i s t o r y o f e th ica l theories f r o m the 

d a w n o f ph i lo sophy u n t i l to-day, ou r f a i l u r e is as s i g n a l ; 

f o r we f i n d i n a l l these theories d i f f e r en t f o r m s o f i n d i 

v i d u a l ref lect ion o n l y . H e r e the results are clearer, however , 

inasmuch as they are expressed b y l o f t i e r m i n d s ; b u t the 

quest ion o f o r i g i n remains untouched. 

I n order to s tudy the fee l ing o f h a r m o n y , we must k n o w 

objec t ive ly w h a t h a r m o n y is. I n l i k e manner, i n order 

t o unders tand m o r a l sentiment , we mus t k n o w ob jec t ive ly 

w h a t the moral is. W e can learn th i s f r o m h i s to ry , especi

a l l y f r o m the na tu ra l h i s to ry o f man , w h i c h carries us 

back to ages tha t are prehis tor ic , to the o r i g i n , i n p r i m i t i v e 

custom and rude organiza t ion , o f the m o r a l sentiments w h i c h 

we f i n d ready at hand i n consciousness. A n t h r o p o l o g y , 
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therefore, ethnology, his tory prehistoric—these must serve 
as guides. 

W u n d t devotes several chapters o f great interest to 
no t ing and in terpre t ing ethnological facts o f a l l k inds . 1 

W e w i l l indicate the pr inc ipa l points. 
T h e mora l l i f e o f a people is expressed in their customs ; 

f r o m the state o f their customs we can in fe r the state o f 
the i r morals. N o w , as the lowest society has its manner 
o f l i f e , i. e., its customs, to study these is to study i n d i 
rect ly the feelings w h i c h produce them. I t may be said f u r 
ther that , at the most p r i m i t i v e state, a people has only 
custom. I t is on ly as its historic l i f e begins that i t attains 
un to l a w , — l a w that generally embraces, rules, and provides 
f o r a l l things. T h e n the circle o f law is contracted, legisla
t ive and statute m o r a l i t y is reduced to a m i n i m u m , and 
i n d i v i d u a l l i f e is ru led by custom. Eng land is a s t r i k i n g 
example. 

Custom, then, is the whole o f p r i m i t i v e mora l i ty . B u t 
i n custom there is no contract either expl ic i t or imp l i c i t . 
I t is an inst inct ive feeling w h i c h the i n d i v i d u a l b l i n d l y 
obeys. A m o n g peoples i n a state o f nature, i t is deter
mined i n large par t b y climate and surroundings. I n 
general we may say that extremes o f temperature are not 
favorable to mora l culture. Y e t here there are excep
tions. I n the arctic zone, w h i l e the Kamtcha tkans aud 
the inhabitants o f the Aleut ians are lawless, the Green-
landers have a certain mora l tone. A n d i n the tropics, we 
find, i n the same lati tude, the Bushmen, Hottentots , and 
Aust ra l ians on the one h a n d ; and on the other the ancient 

c ivi l izat ions o f Mexico and Peru. 
A m o n g p r i m i t i v e peoples, one o f the most embarrassing 

customs to the moralist is cannibalism, a phenomenon 

probably universal to the human race i n a state o f nature; 

1 Menschen u. Thierseele, I I , lects. 37 and 41. 
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f o r the accounts o f M a r c o P o l o lead us to t h i n k tha t i t 

existed as late as the t h i r t e e n t h cen tu ry i n C h i n a and 

Japan. W u n d t suggests i ts probable causes—the ent i re 

des t ruct ion o f an enemy, scarcity o f food , the delicacy o f 

h u m a n flesh, considered so great b y the inhabi tan ts o f the 

Sou th Sea islands, t ha t the p r i v i l e g e is reserved f o r the 

great. H e shows, however , t ha t even among p r i m i t i v e 

peoples, cann iba l i sm was i n d u l g e d under protest. I n the 

F i j i I s lands , before the a r r i v a l o f Europeans, fact ions com-

bat ted as " i m m o r a l " the " g o o d o ld c u s t o m " o f eat ing men . 

T h e au tho r nex t studies, w i t h the customs tha t charac

terize t hem, the three f o r m s o f social organizat ion w h i c h 

precede c i v i l i z a t i o n , p r o p e r l y so ca l l ed : 1st, the l i f e o f 

chase, w i t h i t s m i x t u r e o f barbar i t ies and v i r t u e s : the 

heroism o f the pr isoner o f w a r among the N o r t h A m e r i c a n 

I n d i a n s , regard f o r promises, hosp i t a l i t y , e tc . ; 2 d , the 

nomadic l i f e , o f w h i c h the M o n g o l s offer a type : u n i t e d 

once b y the genius o f T c h e n g i s - K h a n , they wander on the 

p la teaux o f upper A s i a , w i t h no m e m o r y o f t he i r ancient 

sp l endor ; 3 d , the agricultural l i f e , w h i c h , i n i ts sedentary 

character, lavs the first steps t o w a r d c i v i l i z a t i o n . T h e 

F o i L l a h s and M a n d i n g o s , negro t r ibes o f the i n t e r i o r o f 

A f r i c a , o f fe r examples o f the t r a n s i t i o n f r o m the p r i m i t i v e 

t o c i v i l i z e d f o r m s o f l i f e . 
Does the f a m i l y exist i n a state o f na ture? W e can no t 

r e p l y to th i s quest ion categorical ly . I n a s m u c h as i t is gen

e r a l l y ma in t a ined tha t the social b o n d becomes stronger and 

more const i tuent as cu l tu re advances, we are led to conclude 

t h a t there was a p r i m i t i v e state i n w h i c h the i n d i v i d u a l was 

absolute ly isolated. B u t t h i s is a conclusion a priori. 
Since the t rue state o f nature is nowhere to be f o u n d , we 

are compel led , i f we w o u l d reason f r o m facts, to resort t o 

the s tudy o f animals . N o w we find t ha t m a n y o f the 

h i g h e r species have a sort o f marr iage , and l i v e i n a state 
o f p o l y g a m y or even o f monogamy. A n a l o g y w o u l d lead 
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us to believe that , w i t h p r i m i t i v e man, the case was the 
same. T h e oceanic races, negroes, the peoples o f the icy 
zones, and the p r i m i t i v e tribes o f America, offer different 
and curious types o f domestic l i f e . 

T h e author then shows how the state arises f r o m the 
f a m i l y ; whether i t be the patriarchal f o r m , o f which China 
s t i l l offers a curious m o d e l ; or the despotic, which often 
arises, as w i t h the negroes, f r o m the necessity o f resisting an 
enemy. T o these p r i m i t i v e forms succeeds the rule o f 
caste ( I n d i a , E g y p t , Persia), vestiges o f which are s t i l l 
f o u n d i n Greece and Home. F i n a l l y historic l i f e appears, 
w i t h democracy, centralization, etc., etc. 

" T h e var ied changes wh ich ethical notions have under
gone i n the course o f history, however incompatible w i t h 
each other they may seem upon objective observation, have 
nevertheless a subjective bond o f union. The moral end 
tha t nations str ive to at tain remains always fundamental ly 
the same; i t is the means alone which change. There is an 
iden t i ty o f character that reappears i n a l l the variations i n 
morals. The conscience of nations, as well as of indi
viduals, designates as moral every act that is useful to the 
agent himself or to others, to the end that all may live 
conformably to their own nature and in the exercise of their 
powers. Thus , at first, one factor is supreme, physical 
force ; i t is ou ly a question o f physical needs. Then l i t t l e 
b y l i t t l e knowledge opens up a new way. Society appears 
as a whole whose members are united together, and the 

no t ion is developed o f d u t y to others and to the state." 
Such is the result o f the study o f the ethnological facts 

w h i c h we have br ie f ly indicated. I t s concern is to interro
gate the national consciousness w i t h a v iew to the transfor
mat ion in to clear ideas o f the vague feelings w i t h i n us. 
T h e historical development o f moral notions reveals espe
c ia l ly a process o f knowledge, f r o m an unconscious o r i g i n a l ; 
f o r i t is ou ly by knowledge, by a reasoning process based 
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u p o n experience, t ha t the i n d i v i d u a l sees the necessity o f 
s u b m i t t i n g , i n c o m m o n w i t h others, f o r the development o f 

his facul t ies , t o the r u l e o f custom and l a w . T h i s uncon

scious reasoning, the basis o f m o r a l fee l ing , is enriched 
w i t h conscious elements, and approaches constant ly nearer 

i ts ideal end. Hence i t comes tha t every epoch, w h i l e 

be l i ev ing i ts m o r a l l a w perfect , expects a l a w s t i l l more 

perfect, and th i s expectat ion has never been disappointed. 

IX. 

The religious feeling affords a study of great interest: 

and i t has a character o f nove l ty , f o r W u n d t is one o f a 

v e r y sma l l number o f psychologists w h o have a t tempted i t . 

W h e t h e r i t be f r o m mis taken respect, o r prudeuce, o r d i s 

da in , i t is general ly en t i r e ly over looked . T h e p r o b l e m o f 

the o r i g i n and nature o f re l ig ious sentiment , i n whatever 

w a y we in t e rp re t i t , s t i l l arises f o r r e c o g n i t i o n ; a n d the 

role t ha t th i s sentiment p lays is too i m p o r t a n t to be ne

glected. T h e me thod to be pursued here has been i n d i 

cated elsewhere; w e mus t begin w i t h the facts o f e thno logy 
and h i s to ry . N o t t h a t w e are concerned w i t h the h i s t o r y 

o f re l ig ions ; t ha t is qu i te another t h i n g . B u t i t is need fu l 

b y the s tudy o f facts, t h a t is, the facts o f a l l f o r m s o f 

r e l i g i o n , rude a n d ref ined , t o b u i l d u p ou r psychological 

i n t e rp re t a t ion , a n d so discover the d i f f e ren t processes f r o m 

w h i c h these v a r i e d f o r m s have arisen. 
T h e task is f r a u g h t w i t h insurmountab le d i f f i cu l t i e s , a n d 

i f w e consider mere ly the ho t s t r i f e o f opinions i n the d o 
m a i n o f r e l i g i o n , i t becomes evident tha t th i s f ee l ing can no t 

be t r a n s f o r m e d i n t o clear ideas. F u r t h e r , the creative 
i m a g i n a t i o n p lays so great a p a r t i n re l ig ious conceptions, 

t h a t i t m a y w e l l be asked i f t hey are not as m u c h the w o r k 

o f f ancy as o f f ee l ing . 
Y e t these facts seem to p rove t ha t a l l r e l i g i o n is, o r i g i n -
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a l l y , the worship o f the forces o f nature. Th i s is their 
common poin t o f departure, and their salient point o f d i f 
ference. Differences arise f r o m the character o f peoples, 
the influence o f external nature, the creative w o r k o f poets, 
the reflective w o r k o f philosophers, and these influences often 
uni te i n hopeless confusion. 

A l l the forms o f worship o f Asia , China perhaps ex
cepted, are addressed to the changeless phenomena o f the 
s tarry heavens. Chaldea gives us sun-worship i n its pur i ty . 
P e r u is an analogous case i n the N e w W o r l d . B u t i t is 
w o r t h y o f remark, as showing the influence o f nature upon 

religious conceptions, that the Chaldee religion, while 
passing f r o m the open skies and u n i f o r m country o f the 
Euphrates in to Phoenicia and the fert i le region o f Syria, 
shut i n by rivers and irregularities o f ter r i tory , takes on a 
terrestrial character. Babylonish M y l i t t a becomes the god
dess o f f e r t i l i t y f o r man and beast, Astarte, the opposing 
d i v i n i t y , presides i n war. Thus b i r t h aud death are no 
longer ascribed to the influence o f the sun. The marked con-
trast i n the seasons i n Syria and Phoenicia gives rise, i n the 
same way, to a mul t ip l i ca t ion o f many gods f r o m the original 
few. E g y p t , as fa r as we can conjecture, had at f irst a wor
ship l i k e that o f Chaldea, bu t the influence o f nature is seen 
also here. T h e refreshing overf low o f the N i l e is fol lowed 
b y seventy-two days o f devouring heat; this natural event 
becomes a m y t h — O s i r i s beaten to death by T y p h o n and 
his seventy-two companions. I n I n d i a and Persia there 
are myths o f the same k i n d . The Vedas t e l l o f the com
bat o f I n d r a the sun-god w i t h g loomy M i s t ; and i n the 
o ld hymns o f the Zend-Avesta, the Sp i r i t o f L i g h t strives 

w i t h Demons o f darkness. 
I n this worship o f the forms o f nature, a tendency is 

developed more and more to personify the gods. Th i s 
tendency, ve ry perceptible i n Eastern religions, attained its 

highest state i n He l l en i sm. 
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F r o m the results reached, we may generalize th is conc lu 

sion : the w o r s h i p o f the forces o f nature takes on one o f 
t w o f o r m s . I t is addressed sometimes to regular and ca lm 

phenomena (Chaldees, E g y p t i a n s ) , sometimes to changing , 
v io l en t , destruct ive phenomena (Jews and Indo -Europeans ) . 

I t tends i n a lmost a l l cases to the personif icat ion o f these 

forces. 
L e t us n o w a t t empt to in t e rp re t the psychic process f r o m 

w h i c h r e l i g ion and cul tus sp r ing . He re , as everywhere i n 

the d o m a i n o f fee l ing , we have a case o f i n s t inc t ive cogn i 

t i o n . T h e m i n d receives f r o m experience certain data a n d 

elaborates t h e m unconsciously b y laws pecul iar to i t s e l f ; a n d 

the result merges i n t o consciousness. H o w does the m i n d 

a r r i v e at t h i s resul t ? I n o ther words , w h a t is the i n t e l 

lectual process at the basis o f re l ig ious sen t iment? I t is a 

process of reasoning in analogy. Science tends to re fer a l l 

i ts mat te r t o the category o f clear ideas: i t is g a i n i n g g r o u n d 

constant ly. B u t there is a lways a r e s iduum called b y W u n d t 

and others the u n k n o w a b l e . Science can penetrate i t nei ther 

by i nduc t ion no r b y deduct ion. W h a t , then , is our recourse? 

Analogies m a y be f o u n d i n a l l t h ings and everywhere ; a n d 

so analogy, a l t hough the most vague and imper fec t o f a l l 

the logical processes, remains w h e n no other mode o f reason

i n g is possible. M a u i n a state o f nature sees everywhere 
w i l l s analogous to h is o w n , i n the thunde r , i n the stars, & c , 

aud thus he f o r m s the conception o f gods l i k e to h imse l f , 

aud d i f f e r i n g f r o m h i m o n l y i n the possession o f super ior 

power . 
B u t t h i s is no t a l l . W h e n the gods have thus t aken on 

l i v i n g f o r m , they detach themselves f r o m the phenomena i n 
w h i c h they were first perceived. T h e y become l i v i n g be

ings w i t h a h i g h h a n d u p o n h u m a n dest iny. T h i s leads to 

another f o r m o f the re l ig ious idea : the nature-god becomes 

the fa te-god. 
One o f the grossest f o r m s o f t h i s re l ig ious conception is 
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fe t ichism. I t has t w o dis t inguishing characteristics : 1st, 
the idol is i tse l f god—a stone, a tree, a broken u rn , a 
piece o f pot tery, as among the Bambarras, according to 
M u n g o - P a r k ; 2d, each i n d i v i d u a l has his god to adore, 
maltreat, or b u r n as the circumstances may require. The 
fe t ich is f o r the i n d i v i d u a l at f i rs t , a l though i t may extend 
its power over a f a m i l y or t r ibe. Thus among the A f r i c a n 
tribes, when some disaster befalls, the warriors go fo r th i n 
war to conquer the hostile fet ich, b r i n g i t back in t r i u m p h , 
and worship i t . T h e fet ich is a fa te-god; herein is the pro
f o u n d l y egoistic character o f this f o r m o f worship. 

I t is generally understood that fetichism is peculiar to the 
lower races. B u t there are incontrovertible facts which go 
to show that i t is psychologically possible among cultivated 
peoples. N o t to speak o f f a i t h i n talismans and amulets, 
" we find that among the Greeks, the Zeus o f Olympus was 
not the Zeus o f Crete, &c . W i t h Christians, the saints have 
special miraculous powers i n different chapels. The V i r g i n 
M a r y has hundreds o f names according as the p i l g r i m bows 
at one shrine or another : and fur ther , each cross, each holy 
image, upon his way, has its own peculiar w o r s h i p . " 1 

N e x t to fet ichism there is the worship o f animals as i t 
existed i n ancient E g y p t , and is s t i l l found among the ne
groes o f A f r i c a , who worship the serpent, the hyena, the 
crocodile, the tiger, the elephant, W h a t is the genesis o f 
th is religious f o r m ? 

W u n d t answers the question as fol lows. T o man i n his 
na tura l state every th ing astonishing is d iv ine and every
t h i n g tha t exists is astonishing. N o t the l i gh tn ing and 
thunder alone, bu t the r i ve r that overflows, the leaves that 
t remble, the brook that murmurs , a l l are supernatural to 
h i m . The negro i n part icular is iucliued to at tr ibute 
to animals intelligence superior to mau's. The negroes 

1 Menschen u. Thierseele, II, lect. 46, p. 262. 
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o f Borneo speak o f a t i m e w h e n " man understood the l a n 
guage o f the beasts." A n d the ins t inc t o f animals , so 

myster ious to us, is s t i l l more myster ious to the savage, 
w h o can in t e rp re t i t o n l y as a revela t ion o f the d i v i n e 

nature w i t h i n . T h u s to man i n a state o f nature, a l l is 

in sp i r i t ed , d i v i n e ; e v e r y t h i n g speaks. T h e r o a r i n g o f the 

w i n d , the c r y o f the a n i m a l , are voices o f t e r ro r to h i m . 

H e takes a pebble w i t h h i m b y chance and succeeds i n his 

enterprise : the stone becomes the good s p i r i t o f his l i f e . 

F e t i c h i s m rests then u p o n a post hoc ergo propter hoc. 

One event f o l l o w s ano the r ; the second is caused b y the f i r s t . 

I t rests u p o n a perpetual fear o f fa te—fate w h i c h to the 

ignoran t is the w i l l o f harsh and jealous gods and is 

t r ans fo rmed b y w o r s h i p i n t o an artless egoism. T h e idea 

tha t m a n creates his o w n dest iny belongs to m o d e r n c i v i l i 

zat ion, and is one o f i ts noblest products . 

I n fe t ich ism, the supernatura l power is embodied i n 

phenomena; the god is no t yet become a d i s t inc t e n t i t y . 

A n advance upon th i s is seen i n the w o r s h i p o f sp i r i t s aud 

phantoms. T h r o u g h o u t the vast c o u n t r y tha t stretches f r o m 

the U r a l to the sea o f Japan, and f r o m the H i m a l a y a s on the 

south to the A r c t i c Ocean o n the n o r t h , we f i n d th i s be l i e f 
d o m i n a n t — a m o n g the Ta r t a r s , M o n g o l s , the nomadic t r ibes 

o f Siberia, and the dwel lers on the banks o f the O b i and 

Yenesei . Shamanism, as i t exists among the Ost iaks , the 

Samoyeds, the Jaku t s , & c , is another f o r m o f the same. T h i s 
belief, as W u n d t says, has been p r o p e r l y cal led the Religion 
of the Steppes. I n the sandy pla ins o f upper A s i a , a r i d 

and waterless, e v e r y t h i n g conspires to ha l l uc ina t i on . T h e 

p l a i n t i v e groanings o f the s t o rm are m i n g l e d w i t h the cries 
o f wolves and t igers ; the eye wanders c o n t i n u a l l y over 

immense wastes, w h i l e u n k n o w n noises s t r ike upon the ear. 
M a n , wasted w i t h hunger and t h i r s t , p rey to b u r n i n g fever , 

peoples these deserts w i t h fantast ic f o r m s , b o r n o f a diseased 

i m a g i n a t i o n . 
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Thus worship consists always i n the production o f ecstasy 
•within t h rough ar t i f ic ia l means. The Shaman priests, 
and the sorcerers o f F i n l a n d and Lap land , dance before 
the fire, beating drums w i t h savage cries. A n d the priest 
th rows h imse l f upon the ground when his ecstasy is at its 
height . T w o men tie a cord around his neck and draw i t 
to the s t rangl ing point , when he awakes and relates what 
the sp i r i t has said to h i m . 

T h i s need o f communication w i t h the so-called super
na tura l w o r l d by means o f hal lucination and ecstasy, has 
existed everywhere : i t explains a great number o f facts 
of ten badly understood i n the history o f religions. I n 
Greece the mysteries o f Samothrace aud Eleusis, the D i o n y -
sia w i t h their dauces and orgies, their seas o f wine, and 
fur ious cries, were or ig ina l ly only a violent means to ecstasy. 
W i n e had the same part as opium in the south o f Asia, 
hashish i n the nor th o f A f r i c a , and the taboo i n the islands 
o f the Pacific. I n I n d i a and later among Christians, 
fas t ing and asceticism served the same end and produced a 
m o r b i d excitation o f the nervous system that passed for a 
revelation f r o m the other w o r l d . The Christ ian can not 
understand the ecstasy o f the d runken Bacchant ; but the 
maceratious o f the he rmi t are part o f his solitary o rgy ; 
aud monks and nuns, on their part, ardently clasp i u their 

arms fantastic images o f the V i r g i u aud Saviour. 1 

T o what conclusions points this rapid review o f facts i n 
the domain o f re l ig ion ? I t shows first, that religious sen
t iment , w h i c h ought to have some necessary basis o f k n o w l 
edge, rests sometimes i n the imaginat ion, sometimes in the 
reason. Thence it comes, says W u n d t , that a l l polytheism 
is monotheism and a l l monotheism polytheism. The simplest 

rcl ioions, as that o f the natives o f America, speak o f "a great 
S p i r i t ; " that o f the negroes o f the "grea t F r i e n d ; " that 

1 Menschen u. Thierseele, I I , p. 285. 



WUNDT THE W I L L . 2 4 1 

o f Polynes ia , o f a Creator o f the w o r l d , & c . O n the other 

hand , I n d i a has i ts T r i n i t y ; C h r i s t i a n i t y , i t s deif ied saints. 
A m o n g the Jews, Jehovah is the na t iona l god , b u t his ex

istence does not exclude strange g o d s ; later, moreover , 
the rabbins imag ined angels w i t h d i f f e r en t theist ic f u n c 
t ions. Re l ig ions d i f f e r t hen i n th i s , t h a t sometimes a god 

disappears before the gods, sometimes the gods disappear 

before a god : a fact t ha t is expla ined b y the pre-eminence 

sometimes o f poetic imag ina t i on , sometimes o f ph i losophic 
ref lect ion. 

I n short , re l ig ious sent iment arises f r o m t w o sources: 

observat ion o f nature and considerat ion o f dest iny. Obser

v a t i o n o f nature leads to the wor sh ip o f na tu ra l force, c a l m 

or v io len t . T h e uncer ta in ty o f dest iny leads us to a t t r i bu t e 

marvelous v i r t u e to objects a round us. I m a g i n a t i o n gives 

f o r m to the gods o f nature and dest iny. B u t w h i l e i t 

peoples i ts d o m a i n w i t h more numerous fo rms , ref lect ion 

w o r k s the con t ra ry . I t s impl i f ies , unif ies . I t refers a l l 

the gods o f nature to one aloue, a l l the gods o f des t iny to 

a single Fate , and then unites the t w o conceptions i n one, 

a first cause. 

W e have cal led f ee l ing the fo re runne r o f knowledge . 

Re l ig ious f ee l ing poin ts ou t the road to knowledge , to the 
highest kuowledge t ha t man can make his o w n : the cause 

and the des t iny o f the i n d i v i d u a l and the universe, as f a r 

as they are real ized i n the w o r l d . B u t i t at tains s t rength 
o n l y as i t is based u p o n science. A l o n e i t is weak, f o r i t is 

o n l y conscious knowledge tha t can g ive a u t h o r i t y to f ee l ing 

a n d set l i m i t s t o the i m a g i n a t i o n . 

X. 

WUNDT THE W I L L . 

T h e w i l l , l i k e consciousness, is incapable o f exact d e f i n i 

t i o n . T o say tha t a conscious a c t i v i t y rules our in t e rna l states 
21 
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and external movements helps us l i t t l e , since the very idea 
o f ac t iv i ty is furnished altogether by our voluntary acts. 
T h e w i l l to W u n d t ( leaving out f o r the moment the ques
t i o n o f l ibe r ty ) is a p r i m i t i v e state, fundamental to the 
essence o f the i n d i v i d u a l . Instead o f considering feelings 
and impulses (Triebe) as the first stages i n voluntary devel
opment, we must place the w i l l as p r i m a l fact and b i r t h 
place o f feel ing and impulse. 1 

V o l u n t a r y ac t iv i ty is in ternal and external. 
A s an in terna l ac t iv i ty i t is confused w i t h apperception, 

and is i n fact on ly a f o r m o f the same. " I n the w i l l , the 
subject knows his own act immediately." " W h a t we per
ceive i n us i n simple passive apperception is i n part repre
sentation, i n part the feeling o f an internal act iv i ty that 
grows w i t h the intensity o f the representation. Ac t ive 
apperception is distinguished f r o m this simple phenomenon 
on ly i n that i t is accompanied by the consciousness o f a 
p l u r a l i t y o f disposible representations, whence result qual
i ta t ive changes i n the feeling o f internal ac t iv i ty , according 
as the intensity o f one or another representation is increased." 

A s to the external ac t iv i ty (manifested i n movement) the 
author maintains that i t does not result f r o m education, 
g roping , and happy accidents, by which the w i l l discovers 
tha t the body is obedient to its commands, but f r o m the 
direct apperception o f representations o f movement. " I n t e r 
nal ac t iv i ty o f the w i l l is given f r o m the first i n conscious
ness, f o r we have no consciousness wi thou t apperception: 
the external act appears as the realization o f the w i l l . Consid
ered as a simple phenomenon o f consciousness, the external 
ac t iv i ty o f the w i l l is f r o m the first only the apperception o f a 
representation o f movement. The real movement which f o l 
lows, and the subsequent effect that i t produces i n con
sciousness aud apperception, is a secondary consequence, not 

1 Grundiuge: I I , lect. 5. 
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depending exc lus ive ly upon the w i l l . T h e apperception o f 

a representation o f movement m a y take place w i t h o u t the 

real movement , when the organs are diseased or h inde red . " 

A s to choice—it is a state o f the mature consciousness i n 
w h i c h the number o f v o l u n t a r y impulses is g rea t ly increased, 

and there is ei ther such e q u i l i b r i u m as to prevent the exter

na l act ion or, w h i l e one prevai l s , the ex terna l a c t i v i t y t h a t 

manifests i t is accompanied b y the idea tha t instead o f the 

p r e v a i l i n g impulse another m i g h t have de termined the w i l l . 

" I n th i s idea is the consciousness o f l i b e r t y . " 

T h i s is a subject o f endless debate. 1 B u t the advocates 

o f l i b e r t y and the i r adversaries m i g h t f i g h t e ternal ly , seeing 

t ha t each p a r t y occupies i ts o w n pecul iar g r o u n d and never 

leaves i t . I t is said on the a f f i r m a t i v e : I have an i n t e r n a l 

f ee l ing o f l i b e r t y , therefore I a m free. O n the negative : 
E v e r y t h i n g is subject to l a w , therefore l i b e r t y is an 

i l l u s i o n . 

Consciousness, says W u n d t , te l ls us one t h i n g : t ha t w e 

are able to act w i t h o u t i n t e r n a l or ex terna l compuls ion ; i t 

does no t t e l l us t ha t we can act w i t h o u t cause. D e t e r m i n -

ists are w r o n g i n saying t ha t the w i l l is subject t o cause, 
therefore to compuls ion . T h e i r adversaries are w r o n g i n 

sav ing t h a t the w i l l is not compel led, therefore is w i t h o u t 
cause. Cause a n d compuls ion are d i f f e r en t ideas. C o m 

p u l s i o n exists o n l y where there is resistance. W e can no t 

say tha t the ear th is compel led to move , b u t we can say t ha t 

a m a n is compel led to die. Y e t b o t h are subject to na tu r a l 

l a w . W h e r e is the difference? T h e difference is, t ha t 
m a n , as a conscious beiug, fears death and strives against i t , 

A u i m p o r t a n t p o i n t we k n o w — t h a t every v o l u n t a r y act 

has i ts cause. A l t h o u g h we are i gno ran t o f the cause, i t is 

unreasonable to deny i t and conclude, as is sometimes done, 

t h a t the w i l l is a f i r s t cause, a primum movens. Conscious-

1 Menschen u. Uiierseele, I, II, lects. 55 and 56. 
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ness reveals facts to us o f which this takes no account. B u t 
are the utterances o f consciousness sufficient? 

L e t us look at these facts and see what they reply. N o one 
w i l l deny tha t social phenomena—marriage, divorce, suicide, 
murder , theft—emanate f r o m the ind iv idua l w i l l . They 
are bu t the to ta l o f the actions o f i n d i v i d u a l men. Statistic 
records these facts, classifies and interprets them. A n d 
wha t does i t teach ? Open the Physique socicde o f Quetelet, 
and you see tha t social phenomena recur w i t h astonishing 
regular i ty : the number o f thefts, crimes, misdemeanors o f 
a l l k inds , marriages, etc., is approximately the same for suc
cessive years i n the same country. Thus i n Be lg ium, du r ing 
a period o f five years (1841-45) , the mean o f marriages was 
2642 ; the extreme deviations being - f 46 and — 136. I n 
France, d u r i n g the long period f r o m 1826-1844, the number 
o f cr iminals each year varied f r o m 8237 to 6299. I n London 
d u r i n g the period 1846-1850, suicides varied f r o m 266 to 
213. Fu r the r , the ve ry variations, i f we examine them, 
can be referred to exact causes. I t is proved that famine 
increases the number o f crimes, diminishes the number o f 
marriages. A great epidemic, l i k e cholera, diminishes the 
number o f marriages, bu t when the scourge is passed, we 
note a propor t ional reaction and increase. 

E v i d e n t l y , then, social phenomena and consequently i n d i -
v i d u a l actions are subject to determinate causes. B u t i t must 
be remembered that i n dealing w i t h great masses the statis
t ic ian eliminates causes w h i c h act upon the ind iv idua l . H e 
proceeds, l i k e the physicist, to collect a great number o f 
cases i n order to eliminate accidental influences. The 
physicist neglects these accidental influences because they 
are o f no importance to h i m . E v e n the statistician proper 
may forget them. B u t the psychologist can not. W h e n he 
asks whether there is i n vo lun ta ry action beside natural and 
social causes, some individual cause, how can he neglect the 
smal l deviations, peculiar to individuals , w h i c h fu rn i sh ex-
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c lu s ive ly the data f o r his s tudy ? Besides, statistic i t s e l f 

shows t ha t crimes, misdemeanors, suicides, v a r y w i t h age, 

sex, fo r tune , r a n k , etc. I n p r o p o r t i o n as we go i n t o details, 

we discover more i m p o r t a n t i n d i v i d u a l causes. Y e t we 

discover t h e m o n l y as constants. T h e i n d i v i d u a l fact i n 

i t s t o t a l i t y can o n l y be expla ined on the assumption o f the 

existence o f a personal factor. I f we connect these t w o ele

ments, we w i l l have f r o m the stat ist ician the external causes 

and f r o m the personal factor the internal cause o f v o l u n t a r y 

ac t ion. 

T h i s is the r e p l y to the question p u t above. B u t w h a t 

is t h i s " personal f a c t o r " t ha t is to be so s t rangely inserted 

i n the series o f na tu ra l cause and effect ? I t is a cause o f an 

essentially complex nature w h i c h we m a y ca l l b y another 

name : character. " Character is the o n l y immedia te cause 

o f v o l u n t a r y act ion. M o t i v e s are mediate causes o n l y . 

Between mot ives and character as causes there is th i s great 

difference, t ha t the f o r m e r are conscious or l iab le r ead i ly to 

become so, w h i l e the la t te r is absolutely unconscious." T h i s 

personal fac tor is t hen " a d a r k p o i n t , " as i t were, i n the 

b r i l l i a n t l i g h t o f causes, effects, and mot ives , w h i c h are a l l 
k n o w a b l e a n d expla inable b y the general l a w o f causation. 

Exper ience can no t t e l l us immed ia t e ly whether th i s personal 

fac tor is subject to un ive r sa l causali ty or not , " W h e n we 
say t ha t the character o f a m a n is a p roduc t o f a i r and l i g h t , 

o f education and circumstances, o f f o o d and c l imate , t ha t i t 

is necessarily de termined, as every na tu r a l phenomenon, b y 

these influences, we d r a w an en t i r e ly undemonstrable con

clus ion. E d u c a t i o n and des t iny i m p l y an earlier charac

ter, to be de te rmined : we take f o r effect t ha t w h i c h enters 

ear l ier as p a r t o f the cause." 
P u s h i n g the question to i ts l i m i t s , W u n d t remarks t ha t 

there are t w o possible hypotheses on the nature o f th i s per

sonal f a c t o r : e i ther character is a new creation i n each i n 

d i v i d u a l ; or i t is the p roduc t o f condit ions inherent i n 
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earlier generations. The first accords w i t h the doctrine o f 
fixity o f species; the second w i t h the theory o f evolution. 
O n the second theory, the germ o f character wou ld not be 
the product o f a free uninte l l ig ib le W i l l , b l i n d l y dis t r ibut ing 
its g i f t s ; bu t i t w o u l d result o f necessity f r o m the constitu
t i o n o f the parents and the conditions o f generation. 1 

T h e problem o f the o r ig in o f character is thus referred to 
the question o f psychic heredity, that is, definitely to a fact 
o f necessity. B u t this question is beyond the l imi t s o f 
experimental psychology, and we re turn to our earlier posi
t i o n tha t the w i l l is a part icular aspect o f apperception. 

XL 

CONSCIOUSNESS. 

All the states of which we have now spoken, perception, 
representation, idea, feeling, vo l i t i on , f o r m the continui ty 
called consciousness, o f wh ich only tautological definitions 
can be formula ted . I t s fundamental characteristic, given 
i n experience, is u n i t y : i ts condit ion, that mental facts be 
un i ted and co-ordinated according to law. 

T h e physiological basis o f the u n i t y o f consciousness is 
the con t inu i ty o f the nerve system, and this excludes the 
possibi l i ty o f diverse k inds o f consciousness. W e can not 
admi t a determined organ o f consciousness, i n the ordinary 
sense o f that w o r d , f o r each region o f the nerve system 
has its influence upon representation and feeling. Y e t i n 
vestigations on the nerve systems o f the higher animals 
show tha t the gray matter o f the brain is more int imately 
connected w i t h consciousness than other parts. F o r there, 
not o n l y the different sensor and motor peripheral regions, 
bu t the connections o f the second order i n the cerebral 
ganglia, cerebellum, & c , are represented by special nerve 

1 Qrundziige, I I , p. 396. 
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cords. I t is, therefore , the pecul iar f u n c t i o n o f the cor t ica l 

layers t o connect i m m e d i a t e l y or media te ly , a l l the states o f 

the body whose f u n c t i o n i t is t o awake conscious representa
t i o n . I n t h i s sense o n l y can we say t ha t i n the case o f m a n 

a n d p r o b a b l y o f a l l the vertebrates, the cor t ica l layers o f the 

b r a i n are the organ o f consciousness, yet w i t h o u t f o r g e t t i n g 

t ha t the f u n c t i o n o f th i s organ presupposes the subordinate 
cent ra l parts (corpora quadr igemina , opt ic t h a l a m i , & c ) , 

w h i c h g ive , i n a l l p r o b a b i l i t y , the synthesis o f sensation. 1 

Considered i n i ts psychological aspect, consciousness is 

a un i f i c a t i on , an a c t i v i t y tha t essentially unites, combines. 

T w o p r i n c i p a l phenomena show i t f o r t h : the f o r m a t i o n 

o f representations f r o m impress ions ; the succession o f rep

resentations. 
E a c h representation appears to us as the combina t ion o f 

a p l u r a l i t y o f sensations. F o r example , we assign to each 
color i t s place i n space, we co-ordinate i t w i t h a cer ta in 

n u m b e r o f accompanying v i s u a l sensations. P u r e sensa

t i o n is an abstract ion w h i c h never enters i n t o consciousness. 

Y e t psychological and phys io log ica l analysis constrains us, 

none the less, to m a i n t a i n t ha t i t is b y a synthesis o f sen

sations t ha t ou r representations are f o r m e d . W e must , 
therefore , consider t h i s f u s i o n o f e lementary sensations i n 

every act o f representation as the characteristic m a r k o f 

consciousness. 
F u r t h e r , the succession o f representations is g i v e n i m m e 

d i a t e l y as cohesion, res t ing u p o n the i n t e rna l and externa l 

condi t ions o f representation. T h e i r reproduc t ion and asso

c ia t ion are necessary manifestat ions o f consciousness. A con

nect ion o f representations disposed according to l a w — t h i s , 

f r o m the psychic side, is the f o r m under w h i c h we k n o w con

sciousness. 
W e have seen t ha t W u n d t main ta ins , b y analogy w i t h 

1 Grundziige, lect. 4, ch. 15. 
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the dis t inct ion established b y physiologists between the 
visual field, w h i c h is large but vague, aud the visual point, 
w h i c h is smal l bu t exact, that there is a distinction i n con
sciousness between perception and apperception. That 
w h i c h enters consciousness i n a general way is perceived, 
tha t to wh ich the attention is directed is apperceived. A t 
tent ion marks then the most exalted moment o f the mental 
l i f e . Subject to external or internal , physiological or psy
chological influences, i t is always accompanied by a feeling 

| o f tension. So that, taken as a whole, the act which physio-
1 logical psychology seeks to interpret, embraces the fo l low
i n g moments : impression, transmission to a nerve centre, 
entrance in to the f ie ld o f consciousness, passage to the par
t icular po in t o f apperception, voluntary reaction, trans

mission by the motor nerves. 
I t is impossible, w i thou t extending beyond bounds this 

study already so long, to fo l l ow W u n d t i n what he says on 
movement, language, morb id states o f consciousness, and 
animal psychology. I t must suffice to have indicated his 
method and shown the variety o f questions treated. I t 
remains to speak o f his experimental w o r k : to this the 

next chapter is devoted. 
W e can not conclude this exposition, however, wi thout 

saying some words upon the theories recently put fo r th by 
W u n d t i n his Logih, and showing in what measure they 
m o d i f y or supplement his earlier w o r k . The i r influence is 
seen most s trongly i n the important part assigned to the 
ac t i v i t y o f apperception, o f which we have already said so 

much . 
States o f consciousness may be considered as depending 

immedia te ly upon the organism, and their study, therefore, 
belongs to psychophysics and physiological psychology. 
T h e i r u l t imate law is that o f association, analogous to the 

laws o f physics. 
B u t apperception, as indicated above, is identical w i t h the 
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w i l l , i n a sense autonomous, and gives u n i t y to representa
t ions or states o f consciousness : i t is a synthet ic p r i nc ip l e . 

T o i t the concept o f the soul is u l t i m a t e l y reduced. The re 

are o n l y t w o ways o f conceiv ing the soul, says W u n d t ; 
as a substance and as an act. T o the f i r s t conception be

l o n g a l l the theories according to w h i c h psychic facts are 

manifestat ions o f a hypo the t i ca l subs t ra tum, a substance 

ma te r i a l or i m m a t e r i a l . A c c o r d i n g to the second, the 

psychic is pure ac tua l i ty , immed ia t e ly g i v e n i n the m a n i 

festations o f the men ta l l i f e . H u m e , K a n t , F i eh t e and 

H e g e l are representatives o f the theory o f ac tua l i ty . P sy 

cho logy caunot, l i k e the phys ica l sciences, at tach to i t s e l f a 

metaphysical concept outside the fact o f i n t e rna l percept ion, 

or a l l o w i t s e l f to be embarrassed w i t h the useless hypo the 

sis o f a substance, to h inde r a l l progress i n the exp lana t ion 

o f phenomena. I n t e r n a l a c t i v i t y can not be compared w i t h 

ex terua l a c t i v i t y , as experience reveals i t to us, a l t h o u g h 

we use the same w o r d f o r bo th . I t is no t a s imple hap

pen ing ; i t is an apperception ; ou r acts o f log ica l t h o u g h t 

are alwTays connected w i t h an immedia te fee l ing o f spon

tanei ty . A n d th i s spontaneity is no t someth ing externa l t o 
the a c t i v i t y or d i s t inc t f r o m i t ; they can be l og i ca l l y sep

arated, b u t no t i n fact . 
W e indicate t h i s t heo ry v e r y s u m m a r i l y , f o r i t leaves 

the sphere o f p u r e l y emp i r i ca l , and leads to general psy

cho logy . 1 

1 See a detailed exposition in the article of M . Lachelier, already-
cited. 
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DURATION OF PSYCHIC ACTS. 

I. 

A L T H O U G H not exclusively their work , the researches we 
are about to consider i n this chapter are largely due to 
German physiologists. Commenced by Donders less than 
twenty years ago, a series o f memoirs has since been pub
lished, o f wh ich the latest dates 1877. 

The problem o f the durat ion o f psychic acts seems to 
indicate most clearly the course that psychology must 
pursue to become an exact science. Considered i n its 
essential points, the method o f procedure consists i n : 
choosing a well-determined question, gathering the imme
diate data o f consciousness upon i t , interpreting these by 
means o f reflection, on the part o f self and others, and, 
f i n a l l y , a t ta ining, i f possible by actual experiment and 
measure, a t r u l y scientific, objective, and verifiable statement 
o f the t ime period. 

The common fact which serves as point o f departure is 
tin's : we t h i n k sometimes faster, sometimes more slowly. 
I t is a matter o f universal consciousness. I n times o f ex
citement, anger or dread, our ideas are precipitated l ike a 
torrent , rush ing together as i n a storm, and the triteness 
o f the figure indicates our f a m i l i a r i t y w i t h the fact. 

B u t reflection goes fur ther . I f accustomed to analysis, 
we are able to submit to delicate examination these violent 
states and the i r contraries, ennui, tcedium vitce, weariness i n 
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the men ta l l i f e . W e can s tudy especially facts w h i c h are 

less subject ive i n character and more open to analysis. T h u s 

i t has been ascertained t h a t the r a p i d i t y o f t h o u g h t is p r o 

d ig ious i n d reams / d e l i r i u m , some f o r m s o f madness, as 

acute mania . O n the other hand , t h o u g h t is s luggish w i t h 
the i d i o t , the h a l f - w i t t e d , and i n cer ta in k i n d s o f paralysis . 

T h e ideas o f such patients are so d i s jo in ted tha t any one can 

perceive i t at once. These and k i n d r e d facts are o f great 

scientif ic interest, and t h r o w l i g h t on m a n y questions. T h e y 

show, f o r example, t ha t our subjective appreciat ion o f t i m e 

depends en t i r e ly on the r a p i d i t y or slowness o f our t hough t . 

W h e n T h o m a s de Quiucey , the celebrated o p i u m eater, 

increased his usual dose, he believed " tha t i n one n i g h t he 

had l i v e d a thousand years, or, indeed, a l eng th o f t i m e 

t ha t exceeded the l i m i t s o f a l l h u m a n experience." 

W e m a y go s t i l l f u r t h e r . Ins tead o f these estimates o f 

the in t e rna l sense, w h i c h are a lways vague and are applicable 

o n l y to a series o f states, we propose to measure the i n d i 

v i d u a l state o f consciousness i n i ts d u r a t i o n and w i t h i ts 

var ia t ions , by means o f exact apparatus. 

T h i s w o r k is recent, and, as m a y w e l l be believed, ve ry f a r 

f r o m complete. N o t to speak o f the great d i f f i cu l t i es w h i c h 

the exper iments present, there have been m a n y prejudices 
to overcome. M i i l l e r h i m s e l f considered every a t tempt o f 

th i s k i n d c h i m e r i c a l : and the first suggestions came no t 

f r o m phys io logy , b u t f r o m a science tha t seemed com

ple te ly f o r e i g n to studies o f th i s k i n d , as t ronomy. F o r a 

l o n g t i m e , too, these suggestions were not t aken up . 
I n 1795, Maske lyne , astronomer i n the observatory at 

Greenwich , noticed t ha t his assistant K i n n e b r o o k a lways 

noted the passage o f stars across the mer id i an f r o m 0 . 5 " to 

0 . 8 " too late, and t h i n k i n g such negligence inexcusable, 

1 For the facts on this subject, see Maury, Le Sommeil ct les Reves, 
chap. V, pp. 138,139, and Brierre de Boismont, Des hallucinations, obser
vation 77. 
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discharged h i m . Later , about 1820, Bessel, w h i l e com
pa r ing his o w n observations w i t h those o f other astrono
mers, especially Struve and Argelander , f ound that they 
were always i n advance o f himself, and i n his search for the 
cause o f th is difference, discovered the personal equation. 
Acco rd ing to the method o f Bradley, then used i n the obser
vatories, a telescope was employed i n which was stretched 
a thread so fine that the exact instant o f the transit o f the 
star i n question could be noted. A pendulum beating sec
onds was used f o r the observation. The observer had then 
to uui te t w o sensations o f distinct orders, one visual, the 
passage o f the star, the other auditory, the beat o f the 
pendulum. Y e t this wou ld be simple enough i f the sensa
tions were simultaneous; but this occurs rarely and by 
chance, the beat o f the pendulum very seldom coinciding 
w i t h the passage o f the star. I n fact this is what occurs : 

°e M ° V 

Suppose the thread is at M ; the first beat o f the pendu
l u m is heard when the star is at e; at the second beat the 
star has crossed the meridian and is at e' To give the exact 
instant o f its passage the astronomer must estimate the dis
tance e M , as, f o r example, two-thirds o f e e', the distance 
passed over i n one second. I t is i n this subjective estimate 

that observers d i f fe r . 
Differences due to the personal equation sometimes 

amount to more than 1 second, but oftener f a l l below 
0 . 3 " 1 T h e y va ry w i t h hours o f the day, the momentary 
feelings o f the observer (circulat ion o f the blood, nervous 

1 The difference between Bessel and Argelander was considerable, and 
the regularity of the variation is interesting. This difference for 
instantaneous phenomena was 0.22 / /: witli a pendulum beating half 
seconds, 0.72", that is, 0.5" - f 0.22": with a pendulum beating seconds, 
1.22", that is, 0.5" + 0.5" + 0.22". For details, see Wolf, l>Equation 
person nrllc, ses his, ct son originc, 1871, and Radau, Monitcur scientifique, 
Nov. 15, 1865, et. fol. 
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fa t igue , &c), and m a y be reduced, says W o l f , b y a t t en t ion 
a n d habi t , to 0 . 1 " Bessel expla ins these differences b y 
say ing tha t a v i sua l and an a u d i t o r y impress ion can not be 
s imul taneous ly compared, a n d t ha t t w o observers requi re 
d i f fe ren t lengths o f t i m e to superpose the t w o impressions. 
H e adds w i t h reason tha t the difference is greater s t i l l i f 

one observer passes f r o m s igh t to hea r ing and the o ther 

f r o m hear ing to s ight . Y e t he does not seem to assign a 

great enough pa r t to memory. T h e comparison is r e a l l y 

made not between sensations o f d i f f e ren t orders mere ly , b u t 

between present facts and past facts ( f o r example , the pos i 

t i on o f e). " I t is cer ta in ," says W o l f , " t ha t at the m o m e n t 

o f the passage, the observer does no t hear the s t roke o f the 

pendu lum, b u t an in t e rna l s t roke w h i c h his t h o u g h t subs t i 

tutes f o r i t , j u s t as the music ian does no t w a i t f o r the s t roke 

o f the director 's baton, b u t catches h i m s e l f the r h y t h m i c 

advance o f the measure. T h i s is no more the superpos i t ion 

o f t w o sensations f r o m w i t h o u t , " T h e fac t t h a t m e m o r y 

intervenes here is v e r y i m p o r t a n t f o r the psychologis t . I t 

indicates the poss ib i l i ty o f a compar ison i n d u r a t i o n o f a 

present state w i t h a past state. T h u s we see, f r o m t h i s 
case, tha t a longer t i m e is needed f o r the r ep roduc t ion o f a 

state o f consciousness t h a n f o r i ts p roduc t i on . 
A f t e r a s t ronomy, phys io log ica l exper iment opened the 

w a y f o r new research. I n 1850 , H e l m h o l t z , c a r r y i n g ou t 
a p r o g r a m o f exper iments suggested b y D u b o i s - R e y m o n d 

some years p rev ious ly , measured i n an exact w a y the t i m e 
o f the t ransmiss ion o f nerve act ion t h r o u g h a g iven nerve 

l e n g t h . H e exci ted the nerve near the muscle w i t h w h i c h 
i t acts a n d noted the t i m e between the exc i ta t ion and the 

cont rac t ion . T h e n repeat ing the exper iment at a p o i n t 
more d is tant f r o m the muscle, he f o u u d the t i m e longer. 
T h i s re ta rda t ion gives data f o r ca lcu la t ing the ve loc i ty o f 

nerve t ransmiss ion. 
T h e exper iments o f H e l m h o l t z have been t aken up b y 

22 
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di f ferent scientists, Dubo i s -Reymond , Marey , Hirsch, 
Schelske, Jaager, Bax t , & c , & c , who have studied nerve 
transmission w i t h simpler apparatus, and i n the most varied 
conditions, and have experimented upon sensor as well as 
motor nerves. 1 

These experiments are only an introduction to the 
p rob lem before u s : the measurement o f the duration of 
psychic acts. Y e t they do more than indicate the route: 
they f u r n i s h the elements essential to the calculation. Let 
us m a r k we l l the conditions of the experiment. The sub
ject feels a sensation and exhibits i t i n a reaction, a move
ment. Sensation, the i n i t i a l moment, and movement, the 
f i na l moment, are alone accessible to our methods of measure
ment. A period o f t ime elapses between the two, of which 
par t is occupied w i t h centripetal and part w i t h centrifugal 
nerve transmission. These two periods being known, the 
dura t ion o f perception, the psychic act proper, becomes more 

easily accessible. 
The direct measurement o f this duration was attempted 

about 1861 by different experimenters, particularly Donders. 
H e remarked first that the physiological time, that is, the 
in terva l between the excitation and the sign o f reaction, 
varied according to the excitation emplo' x l . I f i t be a tactile 
impression—prick ing the hand w i t h an induction coil—the 

reaction takes place after } second. I f i t be an auditory 
impression, J second. F o r a visual impression, the time is 
fu r the r lengthened to I second. T o determine exactly the 
durat ion o f the psychic act alone (perception and consequent 
vo l i t ion) , deduction must be made o f the t ime necessary for 

1 A resume of results is to be fouml in the last edition of Hermann: 
Grundriss d. Physiologie des Menschen, 5th ed., Berlin, 1874, pp. 304-305. 
Hermann gives as the true mean of transmission in the sensor nerves of 
nrm 33 9 m. a second. For work since done in France, see Ch. Eicliat. 
Rccharhcs expcrimentalcs et cliniques sur la sensibilize. Paris, 1877, p. 52, 
&c. Bloch, Archives dc Physiologic', 1875, p. 588, &c. 
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nerve t ransmiss ion. Donders and Jaager con t r ived var ious 
exper iments w i t h th i s i n v i e w . 

T h e me thod employed is b r i e f l y th i s : the subject is t o l d 
t ha t he is to receive an electric shock i n the r i g h t foot , and 

t h a t he must react w i t h the r i g h t hand • the phys io log ica l 
t i m e , as we have seen, is \ second. 

T h e exper iment is repeated under new condi t ions. T h e 
subject does no t k n o w w h i c h f o o t w i l l receive the shock ; 

b u t he is to react w i t h the hand on the same side. A cer

t a i n indecision results. I n t h i s case, the phys io logica l t i m e 

is longer t han before. 

W e have here an ex t r eme ly s imple psychic act, since i t 

is reduced to a comparison o f t w o perceptions, one real , 

the other possible, and an act ion i n consequence. T h i s 
exper iment shows tha t the most e lementary state o f con

sciousness has a measurable d u r a t i o n . Donders app l i ed 

the same process o f exper iment to v i sua l and a u d i t o r y i m 

pressions, and reached analogous results. 

These curious invest igat ions were cont inued b y H e l m 

hol tz , M a c h , V i e r o r d t , B a x t , and more recently b y E x -

ner ( o f V i e n n a ) , i n an i m p o r t a n t paper bearing the t i t l e : 
Experimental Investigations on the simplest psychic Pro

cesses.1 T h i s phys io log is t makes use o f sudden electric 

impressions o n the s k i n , re t ina , etc. O n a c y l i n d e r 
wrapped w i t h charcoal paper, the exci ta t ion is f i r s t recorded, 
and then the reaction o f the subject, b y sudden pressure 

u p o n a lever . A n i n t e r v a l separates the t w o records o n 

1 Experimentelle Untersuchungen der einfachsten psychischen Processe in 
Pfl3ger*s Archiv, 1873, vol. V I I , pp. 601-669. The instruments used to 
measure the duration of psychic acts vary with different experimenters. 
One may use the chronoscopes of Pouillet and Hipp, or the registering 
apparatus of Kri l le , Hankel, etc. For descriptions of them, see the works 
cited, and particularly Marey, Du mouvemcnt dans les fonctions de la vie. 
For the other authors cited, see Mach, Sitzunsberiehte der Wiener A tad., 
vol. 51, p- 142. Vierordt, Der Zeitsinn nach Versucken, 1868. Baxt, 
PJuger's Archiv, vol. I V . 
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the charcoal, and as the circular veloci ty o f the cyl inder is 
k n o w n , the t ime o f the reaction can be calculated nearly to 
the ten-thousandth o f a second. 

Exner , whose results we g ive later, has studied w i t h care 
the accidental conditions o f the physiological t ime. A b o v e 
a l l , the degree o f attention has a very marked influence. T h e 
greater the at tention, the shorter the t ime ; when attention 
is at its m a x i m u m , the t ime is at i ts m i n i m u m . 

T h e t ime varies also according to the organ affected, and 
the po in t o f the body to w h i c h the excitant is applied. 

A g e has an influence. E x n e r f o u n d the m i n i m u m o f 
t ime = 0 .1295" f o r a y o u n g man o f twen ty - two years; 
and the m a x i m u m = 0 .9952" f o r an o ld man o f seventy-
six years. 

The experiments o f W u n d t must be added to those o f 
E x n e r . I n his Physiological Psychology, he has gathered 
together the w o r k o f his predecessors and added his own . 
W e w i l l take h i m as guide i n the f o l l o w i n g exposit ion. I n 
fact, we f i n d i n h i m , as is rarely the case i n such study, at ouce 
the physiological data and their psychological interpretat ion. 

W e may ment ion f i n a l l y the recent investigations (1877) 
o f J . von K r i e s and F Auerbach, w h i c h , as we w i l l see 
later, deal w i t h a special p o i n t : the t ime o f " discernment," 
tha t is, o f the intel lectual act alone. 

II. 

We must notice, from the first, that the time which 
elapses between the excitat ion and the reaction involves 
several phenomena o f different k inds . JExner, w h o has 
analyzed i t ve ry minu te ly , f inds i n the whole t ime the f o l 

l o w i n g moments : 
1st. T i m e occupied b y the t ransformat ion o f the force 

o f excitat ion in to nerve force (zero when the nerve is 

d i r ec t ly excited). 
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2 d . T i m e occupied w i t h the t ransmission o f the exci ta

t i o n t h r o u g h the nerve to a uerve centre. 

3 d . T i m e occupied i n t r a n s m i t t i n g the exc i ta t ion t h r o u g h 

the spinal cord (zero f o r the c ran ia l nerves). 
4 t h . T i m e necessary f o r the t r a n s f o r m a t i o n at the cen

tres o f the impress ion i n t o m o t o r exc i ta t ion . 

5 t h . T i m e o f t ransmiss ion o f m o t o r exci ta t ion t h r o u g h 

the sp ina l cord . 

6 t h . T i m e o f t ransmission t h r o u g h the m o t o r nerve. 

_7th. T i m e necessary to muscular contract ion. 

O f these d i f f e ren t elements, i t is the f o u r t h w h i c h concerns 

us. T h e others are k n o w n , determined—except the first, 

w h i c h has been studied f o r the re t ina o n l y , and w i t h o u t con

clusive results. 

W u n d t , w h o has also made an analysis o f phys io log ica l 

t ime , shows tha t f o r psychological purposes, these d i f f e ren t 

elements may be reduced to t w o p r i u c i p a l moments . 1 T h e 

phys io log ica l t ime , as a whole , comprises : 1st, t ransmiss ion 

b y the nerves to the centres; 2d , entrance i n t o the v i sua l 

field o f consciousness or pe rcep t ion ; 3d , entrance to the 

v i s u a l point o f consciousness or appercep t ion ; 4 t h , t i m e 
necessary to v o l i t i o n ; 5 t h , t ransmiss ion b y the nerves to the 

muscles. 
T h e first a n d last o f these elements m a y be consid

ered p u r e l y phys io log ica l . T h e others are psycho-phys

ica l i n t h e i r nature . W e have reason t o believe, says 

W u n d t , t h a t the impress ion w h i c h acts w i t h suff ic ient 

force u p o n the central parts , enters thereby i n t o the 

v i s u a l field o f consciousness. A special e f for t , f e l t w i t h i n , 

is necessary to g ive a t ten t ion to th i s impression, and i t 

is b y th i s e f fo r t t ha t apperception is d is t inguished f r o m 

perception pure and s imple . T h e du ra t ion o f perception is 

thus contained i n the d u r a t i o n o f the sensor t ransmiss ion : 

1 Griindzuge, chap. X V I I . 
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i t is at once the last act o f the physiological fact, and the 
first act o f the psychological fact. B y dura t ion o f per
ception we must therefore understand both the t ime o f the 
excitat ion o f the sensor nerve centres, and the t ime o f the 
entrance o f the impression i n the field o f consciousness. 

O n the other hand, the t ime o f v o l i t i o n is connected i n 
the same way w i t h the t ime o f the motor or cen t r i fuga l 
excitat ion. I t is a contradict ion o f facts to ma in ta in tha t an 
act o f v o l i t i o n may be completely accomplished before the 
motor excitation o f the nerve centres begins. T h e in te rna l 
sense, at least, gives us the t w o facts as simultaneous. 

Thus the exci tat ion o f the sensor centres and perception, 
the exci tat ion o f the motor centres and v o l i t i o n , are g iven 
each as a psycho-physical fact. There remains another 
element: apperception, w h i c h seems at first to be pure ly 
psychological. B u t i t is n o t j s o . W i t h o u t s topping to 
examine the di f ferent hypotheses tha t may be urged upon 
the nature o f this state^ i t is certain tha t i t is always ac
companied b y a feel ing o f tension or e f f o r t ; and this feel
i n g has necessarily, as physiological basis, a fact o f central 
innerva t ion . I n many cases i t is impossible to d is t inguish 
certainly apperception f r o m v o l i t i o n , as to dura t ion . AVe 
may, therefore, comprehend them under the common t e r m 
dura t ion o f reaction, since each consists i n a central reac
t i o n against the perceptions w h i c h enter consciousness. 

T o sum up, then, the physiological t ime is finally re
solved in to t w o physiological facts—sensor transmission and 
motor t ransmission—and t w o psychological facts, du ra t i on 
o f j j e rcept ion and dura t ion o f reaction. T h e t ime o f trans
mission is k n o w n . I t is more d i f f i c u l t to determine the 
relat ive dura t ion o f the t w o in te rna l acts. Y e t i t is done b y 
experiments designed to complicate or faci l i ta te the acts o f 
perception and reaction, and indicate i n wha t cases the 
variations i n dura t ion are to be a t t r ibu ted respectively to 
either o f these psychological acts. There is a last desider-
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aturn, i n v o l v i n g new a n d o f t en impossible research : t o 
decompose the d u r a t i o n o f reaction i n to t w o parts , apper

cept ion a n d v o l i t i o n . 
T h e status o f the p r o b l e m h a v i n g been w e l l indicated, le t 

us enter n o w i n t o the de ta i l o f exper iment and i ts results. 

W e m a y g r o u p the d i f f e r en t cases s tudied under the f o l l o w 

i n g heads: 

1st. I m p r e s s i o n k n o w n b u t n o t de te rmined as to the 

t i m e o f i ts appearance. 
2d . Impres s ion k n o w n a n d de te rmined as to i ts t i m e . 

3 d . Impres s ion nei ther k n o w n n o r de te rmined as to i t s 

t i m e . 

4 t h . I m p r e s s i o n accompanied o r f o l l o w e d b y another 

impress ion sometimes l i k e , sometimes u n l i k e . 

5 t h . Regu la r series o f perceptions i n w h i c h a new per

ception is intercalated. 

6 t h . M i x t u r e o f i n t e r n a l states a n d perceptions, a l l o w i n g 

the measurement o f the d u r a t i o n o f these psychic acts 

d u r i n g rep roduc t ion . 

7 t h . D u r a t i o n o f discernment , t h a t is, o f the most s imple 

in te l l ec tua l act t aken alone. 

I. We will examine the first case. The subject of the 

exper iment k n o w s t ha t he is to experience a tact i le , v i s u a l , 
o r a u d i t o r y sensation : a l l h is a t t en t ion is concentrated on a 

single unde t e rmined p o i n t , the ins tan t o f i ts appearance. 

I n t h i s case the phys io log ica l t i m e is about £ second. I t 

is a l i t t l e shorter f o r impressions o f t ouch and sound t h a n 

f o r s igh t . T h e exper iments o f W u n d t g i v e the f o l l o w i n g 

n u m b e r s : 

Sound 0.167 or about 
Touch 0.213 " " I 
Sight 0.222 " « f 

T h e mean figures g i v e n b y other observers, H i r s c h , H a n -

k e l , E x n e r , A u e r b a c h , and K r i e s , a r e : 
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Sound 0.149, 0.1505, 0.1360, 0.122, 0.120. 
Touch . 0.182, 0.1546, 0.1337, 0.146, 0.117. 
Sight 0.200, 0.2246, 0.1506, 0.191, 0.193. 

B u t , as W u n d t remarks, the excitants employed to p r o 
duce the three orders o f sensation are f a r f r o m being o f the 
same intensity. W e have no means o f comparing th ings 
as dissimilar as a noise and an electric spark. Y e t d i f f e r 
ences i n dura t ion may be due to differences i n the intensi ty 
o f the objective cause. T o solve the problem, the sensa
tions compared must be referred to the po in t at w h i c h they 
reach the " t h r e s h o l d o f exci ta t ion," the perceptible m i n i 
m u m •1 f o r there they are equal i n consciousness. Sett ing 
out f r o m the perceptible m i n i m u m , W u n d t obtains the f o l 
l o w i n g figures, as mean result o f twen ty - fou r observations : 

Sound 0.337 mean variation, 0.0501. 
Sight 0.331 " " 0.0577. 
Touch 0.327 " " 0.0324. 

H e concludes that the conditions o f nerve transmission 
remain ing the same, " the dura t ion o f perception and reac
t i o n is constant when the excitat ion is at i ts m i n i m u m . " 
E x p e r i m e n t shows f u r t h e r tha t the physiological t ime 
diminishes i n p ropor t ion as the intensi ty o f the excitat ion 
increases. H e has t w o pieces o f apparatus, one a b a l l 
we igh ing fifteen grams let f a l l upon a surface, the other an 
electro-magnetic hammer, w i t h wh ich , when the height o f 
the ba l l and hammer and, consequently, the intensi ty o f the 
sound that the i r f a l l produces are chauged, he obtains the 
f o l l o w i n g results : 

Height of ball. Time. Height of hammer. Time. 
0.02 m 0.161. 1 mm 0.217. 
0.05 0.176. 4 0.146. 
0.25 0.159. 8 0.132. 
0.55 0.094. 16 0.135. 

1 This expression threshold of excitation (Reizschwelle), used so much 
in contemporary German psychology, has already been explained. 
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These t w o series o f exper iments show clear ly the inverse 
r a t io , a l ready enunciated, between the in tens i ty o f the exc i 

t a t i o n and the phys io log ica l t ime . W i t h o u t doub t the t i m e 

o f nerve t ransmiss ion enters here. I t increases w i t h the 
in tens i ty o f the exc i ta t ion ; b u t the q u a n t i t y b y w h i c h i t 

increases is so s m a l l compared w i t h the to t a l phys io log ica l 

t i m e , t ha t i t is necessary to ca r ry the difference to the 
r eckon ing o f the percept ion and reaction. 

H o w is the phys io log ica l t i m e to be d i v i d e d between 

perception and reaction ? I t is d i f f i c u l t to say. Y e t the 

condi t ions o f the exper iment t h r o w l i g h t u p o n the ques

t i o n . I n cases o f m i n i m u m percept ion one finds h imse l f , 

at least i n m a n y cases, i n a state o f doub t w h i c h lasts a 

certain t i m e ; he asks, w i t h indecis ion, whe ther an impres

sion has r ea l ly been made, and feels c lear ly tha t th i s i nde 

cision takes a g i v e n a m o u n t o f t i m e . N o w i t mus t be 

r emarked tha t a state o f t h i s k i n d arises no t o n l y i n cases 

i n w h i c h the j u d g m e n t is suspended, b u t also i n cases i n 

w h i c h the impress ion is c lear ly above the perceptible m i n i 

m u m . 

I n w h a t r e l a t ion , then , as t o d u r a t i o n , are the t w o 

elements (apperception, v o l i t i o n ) w h i c h are inc luded under 

the t e r m d u r a t i o n o f reaction ? I n some cases they exist 

i n consciousness as t w o successive acts, b u t they are near ly 

a lways g iven s imul taneous ly i n one and the same i n d i v i s i b l e 

moment . Y e t i t can not be denied t ha t the condi t ions o f 

the exper iment render v e r y probable th i s conclusion, i. e., 

t ha t the d u r a t i o n o f v o l i t i o n is v e r y sma l l and the larger 
p a r t o f the reaction mus t be a t t r i b u t e d to apperception. 

T h e condi t ions o f the exper iment are i n fact such t ha t the 

register is made w i t h mechanical exactness, and, w h i l e the 
a t t en t ion is concentrated upon i t , the v o l u n t a r y impulse is 

a lmost instantaneous. 
A n o t h e r fact i n f a v o r o f th i s conclusion is t h i s ; i t some

t imes happens, tha t , w h e n an impress ion is eagerly expected, 
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an ent irely different impression is registered ( l i g l i t instead 
o f sound) ; and i t is k n o w n at the very moment the move
ment is made, tha t the mistake has been commit ted . 

II. The foregoing experiments may be simplified by 
placing the subject i n conditions such that his ef for t i n 
attention is ru led out. T o do this, i t is ou ly necessary tha t 
the character o f the impression he is to experience be en
t i r e ly understood, and a l l cause f o r indecision removed. 
H e knows beforehand the nature o f the sensation (sound, 
l i g h t , etc.) ; fu r the r , its appearance is announced to h i m b y 
a signal. Thus a luminous or audi tory impression is pre
ceded by the beat o f a pendu lum that indicates to the 
subject the exact moment at w h i c h the impression is to 
be made. 

The physiological t ime is then considerably diminished. 
W i t h the use o f the b a l l spoken o f above, w h i c h , b y a 
simple arrangement, can be made to s t r ike a r i n g before 
or after its f a l l , and thus produce a sound, W u n d t estab
lishes the f o l l o w i n g differences : 

Fall of 0 25 m • ( without signal, 0.253 13 \ 
t with signal, 0.076 17 J Number 

of 
Fall of 0.06 m : { w ! J o u t s i « n a l > J } * X experiments. 

t with signal, 0.1/5 1/ J 

The experiment shows that when the constant interval 
between the signal and impression increases, the physio
logical t ime diminishes. F u r t h e r , repet i t ion and habi t 
have a very great influence upon th is d i m i n u t i o n . I n a 
long series o f experiments, the external conditions remain
i n g the same, the physiological t ime grows very smal l (some 
thousands second), perhaps zero. 

The d i m i n u t i o n o f the physiological t ime is explained 
b y the extreme state o f at tention : i t prevents a l l delay i n 
the perception and reaction. B u t how can th is t ime become 



DURATION OF PSYCHIC ACTS. 2G3 

zero? I n actual exper iment , a l l cause f o r indecision be ing 

removed , the subject tends to make his movement o f reac

t i o n coincide exac t ly w i t h the impress ion perceived, a n d 

th i s is accomplished a f t e r repeated at tempts . I n cer ta in 

cases, the a t ten t ion is so act ive t ha t the impress ion is per 

ceived before i t ac tua l ly takes place, and as the state o f 

m o t o r i n n e r v a t i o n is at i ts m a x i m u m , the reaction f o l l o w s 

the perception immed ia t e ly . 

E x n e r r emarks t ha t i n such r a p i d experiments , the 

practiced subject k n o w s v e r y w e l l whether his register is 

good or bad, a l t h o u g h the difference f e l t i n such a case be 

no t more t h a n some hundred ths second; and he k n o w s i t 

b y the difference o f i n t e r v a l w h i c h he perceives between the 

impression and the movement , T h i s shows w h a t ex t r a 

o r d i n a r y precision the i n t e r n a l sense m a y a t t a in i n i n v e s t i 

gations o f th i s k i n d . 

III. Instead of simplifying the experiment, as in the 

preceding case, we m a y complicate i t . 

T h e case o f least compl ica t ion is th i s : the nature o f the 
impression is k n o w n , b u t the m o m e n t o f i ts appearance and 

i ts intensity are u n k n o w n . Suppose there is a s ingle a u d i t o r y 

impress ion, and intense and feeble sounds f o l l o w w i t h o u t 
ru le . I n th i s case, the phys io logica l t i m e is a lways increased. 

W u n d t made t w o series o f experiments , one wdth u n i f o r m 

changes, the other w i t h changes w i t h o u t ru l e : 

I. Uniform change. II. Change without rule. 
Intense sound 0.116 0.189 
Feeble sound 0.127 0.298 

The physiological time is further increased when a feeble 

sound is suddenly intercalated i n a series o f s t rong sounds, 

a n d vice versa. T h e d u r a t i o n may reach 0.4 to 0.5 second. 

I n such cases, the differences can be a t t r i bu t ed nei ther t o 
the d u r a t i o n o f the perception, no r o f the t ransmission, b u t 
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to the dura t ion o f the reaction. T h i s dura t ion increases be
cause the conditions o f the experiment are such tha t the 
attention is taken o f f guard ; the earlier effor t to s i m p l i f y 
the w o r k o f apperception is wan t ing . I n fact, the conditions 
o f innervat ion are the same here as i n the other exper i 
ments ; so that the difference must be looked f o r else
where. 

A more complicated case than the preceding arises when 
the impression is ent i re ly unexpected. I t s result is a 
lengthening o f the physiological t ime . T h i s case arises 
sometimes accidentally, when the subject, instead o f g i v i n g 
at tention to the expected impression al lows i t to be d iver ted . 
I t may be produced a r t i f i c i a l l y b y breaking i n upon a series 
o f long intervals w i t h a ve ry short i n t e rva l . T h e phys io
logical t ime is then lengthened to J or J second. 1 T h e 
lengthening is least, a l though s t i l l noticeable, when the 
subject does not k n o w the nature o f the impression he is 
about to receive, whether sound, sight, or touch. 

I t is possible, finally, to occasion compl ica t ion not i n 
the impression fe l t , bu t i n the movement o f reaction. 
Such are the experiments suggested b y Donders and 
Jaager, o f w h i c h we have spoken above. A n electric 
shock is g iven sometimes to one foot , sometimes to the 
other, and the hand on the side affected is to react. O r the 
impression is produced b y a l i g h t , sometimes red, some
times whi te , and the r i g h t hand is to react f o r the fo rmer , 
the l e f t f o r the latter. F i n a l l y , a t h i r d method : a v o w e l 
is spoken and the subject repeats i t , the t w o move
ments being registered b y means o f a po in t m o v i n g upon 
a d r u m . Sometimes the vowel is k n o w n beforehand b y the 
subject, sometimes not. T h e ins t rument shows the f o l l o w 
i n g differences o f dura t ion : 

1 When an impression is sudden enough to occasion fear, the physio
logical time is increased, according to Wundt, diminished according to 
Exner. 
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Impression known. Impression unknown. Difference. 
Touch 0.205 0.272 0.067 
Light 0.184 0.356 0.172 
Sound 0.180 0.250 0.070 

Yet it must be noticed that in these three series of ex
per iments , the condi t ions o f react ion are no t the same. 

The re is, i n fact , a close association between an impress ion 

u p o n the foo t and a react ion o f the h a n d upon the same side, 

f avo red b y anatomical con fo rma t ion , exercise, hab i t , etc. 

I t is the same between an a u d i t o r y sensation a n d a voca l 

reaction. B u t t h i s n a t u r a l organic association does no t 

exis t between a sensation o f red a n d a movement o f the 

r i g h t hand . 

I t can, therefore , be concluded " t h a t the d u r a t i o n o f 

v o l i t i o n depends p r i n c i p a l l y u p o n the phys io log ica l connec

t ions between the sensor nerve centres and the m o t o r organs 

o f react ion." W h e n the reaction is f a v o r e d b y the mechanism 

o f the nerve system a n d b y habi t , the t i m e is due l a rge ly to 

apperception. I n the con t r a ry case, the t i m e o f v o l i t i o n 

p lays the p r i n c i p a l ro le . 

IV So far we have dealt with single impressions only. 

L e t us see the resul t M'hen, beside the p r i n c i p a l impress ion 
w h i c h is registered and whose nature and in tens i ty are k n o w n , 

another is produced i n order to fa t igue the a t ten t ion . 

W e w i l l take, f i r s t , t w o impressions o f the same k i n d . 

W u n d t employs a b e l l s t ruck b y a s m a l l hammer . H e 

registers the impressions i n the o r d i n a r y w a y . T h e n b y 

means o f an i n s t r u m e n t ar ranged f o r th i s exper iment , con
s is t ing o f a toothed wheel i n contact w i t h a meta l l i c thread, he 

produces a cont inuous sound ; the differences are these: 

, , f without simultaneous sound, 0.189. 
I . Moderate sound: < ( ( t t Q313 

r without simultaneous sound, 0.158. 
I I . Loud sound: ( ^ „ „ 0.203. 

23 
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The increase i n the physiological t ime is evident. I t is 
the same when the t w o impressions are o f d i f ferent k i n d s : 

Electric spark: | without simultaneous sound, 0.222. 
with " " 0.300. 

W h e n the sensations are un l ike , the d i f f i c u l t y o f a t ten
t ion is greater. W e feel i t harder to react correct ly and 
experience a feel ing o f pain a k i n to embarrassment. 

I f the experiment be per formed i n another way , a 
curious result is reached. W i t h the p r inc ipa l impression, 
let another be produced either simultaneously, before, or 
after . 1 Observat ion shows that the in te rna l succession o f 
perceptions can not correspond w i t h the external succession 
o f excitations : i n other words, an exci tat ion which is r ea l ly 
later than another may be perceived before i t . I n t e r n a l 
observation leaves no doubt as to the cause o f th i s i l l u s i o n ; 
i t is clue to the changing state o f the e f for t o f a t tent ion. 
W h e n the effor t is feeble, th is never takes p lace ; b u t when 
i t is intense, a t rue ant ic ipat ion i n t i m e may be occasioned. 

W e may remark, also, tha t i n th is k i n d o f exper iment 
the secondary impression, when i t is later, has no influence 
upon the p r inc ipa l impress ion; a l l takes place as i n s imple 
conditions. I t is the same i n cases o f simultaneousness. 
B u t i f the d i s tu rb ing impression is earlier, the phys io logica l 
t ime is always increased, as the f o l l o w i n g experiments 
s h o w : 

Disturbing impression. Sound. Light. 
Simultaneous or posterior 0.176 0.218. 
Anterior 0.228 0.250. 

When the experiment is conducted as before, with the dif
ference that the accessory fo l lows the p r inc ipa l impression b y 
a ve ry short i n t e rva l , the method o f observation changes. I t 

1 The experiment may be made with two impressions of the same or 
of different kinds. 
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is no longer necessary to register the perception o f the p r i n c i 
p a l impression b y m o v e m e n t ; the second impression, p r o v i d e d 

i t be long to the same sense, serves to establish the d u r a t i o n 

o f apperception f o r the first. F o r th i s , i t is suff ic ient to 
v a r y the i n t e r v a l between the t w o impressions, and thus 

determine, b y the exper iment , the t i m e t aken b y the second 

t o efface the first. T h e p o r t i o n o f the d u r a t i o n o f the 

reaction t h a t belongs to the v o l u n t a r y impulse disappears 

o f i tself . 
W e can n o t ca l l too m u c h a t ten t ion to the new process 

employed here. T h e pe r iod o f phys io log ica l t ime is shor t 

ened since i t includes b u t t w o p r i n c i p a l elements, centr ipeta l 

t ransmiss ion a n d appercep t ion ; and the de te rmina t ion o f 

the d u r a t i o n offers the simplest condi t ions . T o unders tand 
clear ly the mode o f th i s de te rmina t ion , i t mus t be r emarked : 

t ha t i f t w o excitat ions are separated b y an i n t e r v a l o f t i m e 
n ( w h i c h is indicated b y the regis ter ing apparatus), a n d 

i f they are perceived as a single exc i ta t ion , we can con

clude t h a t the first sensation has a d u r a t i o n equal at least 

t o n. I f the i n t e r v a l be increased b y n' ( g i v i n g , i n con

sequence, n -f- n f ) , a n d i f the subject n o w perceive t w o 
sensations, we can conclude t h a t the first sensation has a 

d u r a t i o n less t h a n n - f n' B y causing n' to v a r y , w re can 

determine, w i t h suf f ic ient exactness, the phys io log ica l t i m e 

o f the first sensation. 1 

Y e t t h i s me thod o f exper iment offers d i f f i cu l t i e s . E a c h 

impress ion leaves a f t e r i t , i n the organ , a certain res iduum, 

a persistence o f p u r e l y phys io logica l act ion, w h i c h remains 

wdien the second impress ion is rece ived; i n short , t h i s 

1 Experiments designed to determine the velocity of sensor nerve 
action are based upon a similar principle. They eliminate, in the same 
way, the time of the reaction and rest upon the longer or shorter per
sistence of the sensation. See Archives de physiologic, 1875, p. 588, &c. 
These experiments, performed by Bloch, have given rise to various crit
icisms upon the method. 



268 GERMAN PSYCHOLOGY OP TO-DAY. 

res iduum lasts throughout the in te rva l that separates the 
t w o simple impressions. 1 

Accord ing to B a x t , the d i f f i c u l t y disappears w h e n the 
p r inc ipa l impression is composite rather than simple. H e 
uses letters and geometrical figures f o r the experiments. 
B y causing the in t e rva l o f t ime tha t separates the p r i n c i p a l 
impression f r o m the second w h i c h effaces i t t o v a r y several 
times, we find on repeated attempts the m a x i m u m i n t e r v a l 
between t w o excitations tha t w i l l result i n a single percep
t i o n . Since, i f acting alone, a momentary impression p r o 
duces a sensation, we may assume tha t the i n t e rva l answers 
to the dura t ion o f apperception. 

B u t the t ime thus measured varies great ly and grows w i t h 
the intensi ty o f the second exci ta t ion. W o r k i n g w i t h d i f f e r 
ent degrees o f intensi ty , B a x t f o u n d tha t the t ime neces
sary to perceive three letters var ied f r o m A to TV second. 
W h e n he used, i n t u r n , s imple and complex curves the rela
t i o n o f the i r respective times was 1 to 5. 

I n these experiments, the excitations are produced i n 
such a way that there is no objective i n t e rva l between t h e m ; 
the first persists, when the second is produced : and yet, sub
jectively, we feel a smal l i n t e rva l ve ry clearly, d u r i n g w h i c h 
neither o f the excitations is clearly perceived. So tha t 

1 According to Mach, the interval of time necessary for the separation 
of the two impressions is: 

For the eye 0.0470 second. 
For touch (finger) 0.0277 
For the ear 0.0100 

To he complete, we will add that according to the researches of 
Vintschgau and Honigschmied, published in Pjliiyer's Archiv (vols. 10 
and 14), the duration of taste excitations is from 0.15 to 0.23 second. I t 
varies with the point of the tongue excited and the nature of the sapid 
substance : salt, sweet, acid, bitter, representing a series of lengthening 
duration. 
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w h i l e there is c o n t i n u i t y i n the causes o f our perceptions, 

there is d i s c o n t i n u i t y i n the effects. T h i s character o f dis
continuity presented by the order o f ou r i n t e r n a l states arises, 

as W u n d t r emarks , f r o m the nature o f apperception. I t 

takes t i m e to t ransfer the a t ten t ion f r o m one impress ion to 
another. A s l o n g as the f i r s t endures, ou r e f fo r t is d i rec ted 

t o w a r d i t ; even at the m o m e n t tha t the second appears, the 

a t t en t ion is not predisposed to observe i t . There is, there

fore , a cer ta in per iod d u r i n g w h i c h the a t t en t ion d imin i shes 

f o r the first and increases f o r the second : th i s per iod seems 

vacant a n d inde terminate to us. The re are three possible 

f o r m s o f perception i n the case o f t w o g i v e n impressions 

w h i c h are r ea l ly simultaneous or near ly so: s imul taneous
ness, c o n t i n u i t y , d i s con t inu i ty . I f we perceive t h e m as 

simultaneous, they are f o r us in t eg ra l parts o f one w h o l e : 

they const i tute one object. I f not, we always perceive t h e m 

as discontinuous, under the discrete f o r m o f t i m e : and th i s 

f o r m , as we see, has i ts source i n the v e r y na ture o f the act 

o f apperception. C o n t i n u i t y arises o n l y f r o m var ia t ions o f 

in t ens i ty i n one a n d the same representation, never f r o m 

the j u x t a p o s i t i o n o f t w o . 

V If we suppose a series of perceptions of the same 
k i n d proceeding i n regu la r order and the i r i n t e r r u p t i o n b y 

the in te rca la t ion o f another impression, to w h i c h t e r m 

o f the series w i l l appercept ion at tach th i s new t e r m ? W i l l 

the t w o impressions w h i c h are s imultaneous w i t h o u t be 

s imultaneous w i t h i n ? 
T h e te rms o f the series and the new t e r m interposed 

are ei ther homogeneous or heterogeneous. 
I n the f o r m e r case, as, f o r example , w h e n a l u m i n o u s ex

c i t a t i on enters i n a series o f v i sua l representations, a sound 

i n a series o f sounds, a derangement i n the apperception o f 

the series m a y result , b u t i t w i l l be v e r y l i g h t , and restr icted 

t o ex t remely n a r r o w l i m i t s . A l l takes place as t h o u g h there 
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were bu t t w o isolated impressions : the difference between 
the un ion o f representations and the real un ion o f impres
sions is no th ing or ve ry smal l . 

I n the second case, a l l is d i f ferent . T o show this , W u n d t 
intercalates a sound i n a series o f v isual impressions, i n the 
f o l l o w i n g manner. O n a graduated scale, an indicator is 
m o v i n g u n i f o r m l y ; and i t is placed i n such a posi t ion tha t 
the place o f the needle can be seen v e r y clearly at each m o 
ment. T h e action o f the clock w h i c h moves the needle gives 
f o r t h a sound at any desired t ime ; i n such a w a y tha t the 
subject never knows beforehand when he is to hear i t . I n 
this experiment, one o f three th ings must happen : 

1st. The audi tory impression is perceived at the exact 
moment when the indicator is at the po in t answering to the 
sound : i n this case there is no derangement or lengthening 
o f t ime. 

2d . T h e sound may be heard when the needle is fa r ther 
advanced: the t ime o f representation then undergoes a 
lengthening, to be called positive when the sound is heard 
later than its real t ime . 1 

3d . T h e sound may be connected w i t h an ind ica t ion o f 
the needle earlier than its real posi t ion : th is is called a 
negative lengthening. 

I n other words the sound may be heard exactly as i t is 
emitted, too late, or too soon. I t w o u l d seem at first s ight 
tha t the positive lengthening w o u l d be more f requent , since 
apperception always requires t ime . E x p e r i m e n t , however, 
shows the opposite. B y f a r the most f requent case is t ha t 
o f negative lengthening, i. e., we believe we hear the sound 
before i t is real ly emitted. I t rare ly happens tha t there is 
no lengthening, either posit ive or negative. 

F o r many years, W u n d t has experimented on th i s •*• 

1 In these experiments, it is, of course, necessary to take account of 
the difference in the velocity of sound and light. 
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p o i n t , v a r y i n g the condi t ions, method , and apparatus. W e 

can no t e x p l a i n his w o r k i n de ta i l . T h e p r i n c i p a l result , 
however , t h a t he has reached, is t h i s : w h e n impressions 

w h i c h f o r m a series are v a r i e d considerably, i n respect t o 

r a p i d i t y , the l e n g t h e n i n g is positive, w i t h i n cer ta in l i m i t s . 
T h e exp lana t ion o f these facts is suggested b y the ex

per iments already examined . W e have seen t ha t the apper

cept ion o f any impress ion takes a pe r iod o f t i m e ; b u t t ha t 

t h i s pe r iod is shortened i f the na ture o f the impress ion is 

k n o w n , a n d t ha t i t is f u r t h e r shortened i f the ins tan t o f 

i ts appearance is k n o w n . W e have shown tha t i n such a 

case one o f the results o f extreme a t ten t ion is t ha t apper

ception m a y precede the real impress ion. N o w the v e r y 

condi t ions o f the exper iment before us mus t produce t h i s 
negative l eng then ing w i t h regula r cer ta in ty . I n fact , w h e n 

the series o f u n i f o r m impressions develops s l o w l y , the 

a t ten t ion , w h i c h is directed en t i r e ly t o w a r d the secondary 

impress ion-( the sound), at tains i ts m a x i m u m before t h i s 

impression arises, and consequently is combined w i t h a 

v i sua l impression earl ier t h a n the real sound : so the sound 

is heard too ear ly . O n the con t ra ry , the more r a p i d l y the 

series o f u n i f o r m impressions develops, the more d i f f i c u l t 
i t becomes to realize f u l l a t t en t ion before the sound is p r o 

duced ; consequently the l eng then ing becomes less and 

less negative, t hen zero, t hen posi t ive . 
F r o m a l l these exper iments as a who le , W u n d t concludes 

t ha t apperception and v o l u n t a r y reaction const i tute a con

nected fact , whose phys io log ica l p o i n t o f depar ture is f o u n d 

i n the m o t o r centres. H e recalls to m i n d : 
1st. T h a t w h e n apperception is no t f o l l o w e d b y a v o l 

u n t a r y impulse ( tha t is, w h e n i ts d u r a t i o n is de termined 
b y means o f an immed ia t e ly succeeding impression), i ts 

d u r a t i o n is least. 
2 d . T h a t w h e n there is a na tu r a l or hab i tua l re la t ion 

between the impress ion and movement , apperception and 
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v o l i t i o n coincide; and when a choice is to be made, the 
phenomenon is made up o f two independent acts. 

B u t , i n any case, he maintains, the whole fact is to be 
referred to a vo lun ta ry excitation w h i c h is sometimes d i 
rected toward the sensor centres (apperception), sometimes 
toward the motor centres (vo l i t i on proper) . " Appercep
t i on and motor impulse are, therefore, on ly d i f ferent fo rms 
o f vo lun ta ry excitation. Hence i t is tha t they are so i n t i 
mately connected, and tha t they coincide i n certain cases. 
A physiological fact that has h i ther to been an enigma by 
reason o f the common separation o f sensation f r o m v o l 
un ta ry reaction is great ly cleared up . I t is probable 
tha t the anterior parts o f the brain are centres o f v o l 
un ta ry movement, w h i l e the sensor centres are located 
p r inc ipa l ly i n the posterior regions o f the cort ical layers. 
O n the other hand, we can doubt as l i t t l e tha t the highest 
funct ions o f m i n d are always i n v o l v e d i n the development 
o f the f r o n t a l portions. T h i s becomes clear- when i t is 
remarked tha t th is seat o f v o l u n t a r y innerva t ion , is i n 
i t se l f the grand centre f o r a l l the peripheral centres, deter
m i n i n g movement and the apperception o f impressions. 

VI. We now come to a different class of investigations. 
W e have to deal not w i t h the dura t ion o f actual sensations 
i n consciousness; bu t w i t h the t ime necessary f o r the repro
duction in memory o f past perceptions. 

I n fact, however, an absolute l ine o f demarcation between 
present and reproduced perceptions is impossible ; f o r traces 
o f earlier impressions mingle w i t h states awakened i n con
sciousness b y sense impressions, sometimes comple t ing 
them, sometimes remain ing dist inct . Moreover , we have 
seen already in our study o f the perception o f impressions 
wh ich are expected or foreseen, tha t reproduction plays a 
role there, and enters largely in to the phenomenon o f 
present perception. 
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E x p e r i m e n t shows t h a t i n general the time of the repro
duction of a state of consciousness is longer than the time of 
its production. Y e t th i s general statement, to be exact, 
mus t be m o d i f i e d i n several ways . 

M e m o r y m a y represent the i n t e r v a l between t w o percep
t ions as longer or shorter t han i t i s : longer w h e n the i n 

t e r v a l is s m a l l ; shorter, w h e n i t is large. E v e r y one w h o 

is accustomed to ref lect ion has not iced i t . W h e n we pass 
over i n recollect ion cer ta in periods o f ou r l ives , a shor t 

section a lways seems r e l a t i v e l y longer than a l o n g one. A 

m o n t h and a year are b o t h shortened i n m e m o r y , b u t the 

year is shortened more r e l a t ive ly . 

T h i s l a w m a y be established, also, b y d i rec t exper iment . 

I f we seek to represent to ourselves f rac t ions o f a second, 

such representations are a lways too g r e a t : a n d the con
t r a r y is the case w h e n we represent minutes or hours . T o 

s tudy the du ra t i on o f these s m a l l in te rva l s , V i e r o r d t 

causes the subject to a t tend f o r some t i m e to the beat ing o f 

a m e t r o n o m e ; then he is to reproduce the beats as fast as 

he heard t hem. N o w , the repeated in te rva l s are too 
shor t when the real in te rva l s are l ong , and too l o n g w h e n 

the real in te rva l s are short . T h e i n d i v i d u a l var ia t ions 
on b o t h sides o f the exact p o i n t are large. 

V i e r o r d t concludes f r o m his o w n exper iments upon h i m 

sel f t ha t the es t imat ion a n d exc i ta t ion exact ly coincide, 

w h e n the i n t e r n a l is : 

For the ear between 3 and 3.5 seconds. 
For touch " 2.2 and 2.5 " 

He allows only a small interval between the sensation 
and i ts r epe t i t ion . 

T h e fee l ing o f du ra t i on , as W u n d t remarks , d i f fers 

according as i t is retrospective or prospective. I n the f o r m e r 
case, i t rests on a reproduc t ion o f f o r m e r states, i n the 

la t te r on an e f fo r t o f a t ten t ion . T h i s explains the fact t ha t 
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t ime spent i n w a i t i n g fo r some one seems so long , and tha t 
when the expected person comes, the t ime o f wa i t i ng , now 
t h r o w n in to the past, seems very short. T i m e occupied 
w i t h u n i f o r m w o r k seems much shorter than the same t ime 
devoted to a number o f tasks w h i c h have no connection. 
The influence o f at tent ion enters also here. 

W e arr ive , therefore, at th is general result, tha t the 
reproduction o f states o f consciousness depends, as the i r 
immediate perception depends, upon the degree o f effor t i n 
at tention. Each representation to be perceived, must accom
modate i t se l f to the at tention, must enter wha t we have 
called the visual poin t . A n d j u s t as each impression can 
be perceived too soon or too late, because too much or too 
l i t t l e t ime is al lowed f o r a t t en t i on ; so a representation, a 
pure ly in terna l state, can be reproduced too soon or too 
late, according as its reproduction ought to be slow or fast. 

T o sum up, differences i n the dura t ion o f perception 
and reproduction may be referred to the t w o f o l l o w i n g 
p r inc ip les : 

1st, I n reproduction, the t ime necessary f o r the complete 
passage o f the attention f r o m one state to another is consid
erably increased. I n cases o f real impressions, we have 
seen that this t ime is ha rd ly a second since, f o r t w o sounds 
separated by an in t e rva l o f one second, the lengthening is 
zero. The passage then o f the at tention f r o m one state to 
another takes less than a second. O n the other hand, i f a 
short in te rva l be l e f t between the impression and i ts repro
duct ion, the t ime may reach several seconds. 

2d. T h e difference between immediate perception and 
reproduction increases w i t h the in te rva l o f t ime between 
in terna l states and w i t h the in t e rva l between the impression 
and the moment o f reproduct ion. 1 

1 When we compare two intervals of time, and the second differs from 
the first (is longer or shorter), i t necessarily happens that at the moment 
of comparison the first interval is given only under the form of mem-



DURATION OF PSYCHIC ACTS. 275 

V I I . I t remains to examine the last case. I n a l l the 
preceding we have been concerned w i t h the de te rmina t ion 

o f the var ia t ions o f physiological time ( that is the i n t e r v a l 

w h i c h elapses between the exc i ta t ion and the s ign o f reaction) 

i n the d i f f e ren t condi t ions described. H e r e we a r r i v e at a 
de te rmina t ion s t i l l more exact. 

W e have seen tha t Donders proposed to measure the t i m e 
necessary f o r a v e r y s imple in te l lec tua l operat ion, and cal led 

i t the so lu t ion o f a d i l emma . I t is the same p r o b l e m t h a t 
K r i e s and A u e r b a c h have j u s t t aken u p . 1 

T o unders tand t h e i r me thod we mus t p r o v i d e ourselves 
w i t h t w o l igh t s , one blue and the other red , to be b r o u g h t 

f o r w a r d one at a t i m e ind i sc r imina t e ly . T h e subject is t o 

react o n l y w h e n he sees the l i g h t agreed u p o n beforehand. 

U n d e r th i s cond i t ion , the reaction is delayed. T h i s delay 

mus t be a t t r i bu t ed to an in te l lec tua l operat ion, an act o f d i s 

cernment 2 between t w o s imple perceptions, t e r m i n a t i n g i n 

a conclusion. T h e d u r a t i o n o f th i s act o f discernment is 

t o be determined. T o do th i s , experimenters have been 

obl iged : 1st, t o determine the personal equat ion, tha t is, 

the ent ire d u r a t i o n o f the reaction, the exc i ta t ion remaining; 

constant : 2d , to determine the du ra t i on o f the reaction, the 

exc i ta t ion chang ing . T h e difference between these t w o 

ory; consequently, it is subject to the error that belongs to reproduced 
states. Different experimenters, Mach, Vierordt, Hering, have shown 
that the apperception of this difference of duration varies between a 
maximum and minimum ; but their experiments do not agree. More 
recently (1882), Wundt, Kollert and Buccolahave made new experiments 
to ascertain with what approximate exactitude we reproduce in memory 
the succession of external events. From 1790 experiments, Buccola 
concludes that the errors are proportional to the duration ; the time esti
mate becomes less exact in proportion as the lengths of time are greater. 
For details of experiments and results, see La legge del tempo: p. 321 
and fol. 

1 Archiv. fur Anatomic u. Physiologic, 1877, p. 296. 
2 What Bain calls discrimination. 
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quantities gives the dura t ion o f the act o f discernment. 
T h e i r experiments, us ing dif ferent orders o f perception, 
give the f o l l o w i n g results : 

Auerbach Krics 
seconds. seconds. 

Localization of tactile perceptions (;". e., distinc
tion of different parts of the tactile organ) 0.021 0.036 

Distinction between two tactile excitations, 
When feebler 0.053 0.105 
When stronger 0.022 0.061 

Discernment of a high note 0.019 0.049 
" " low note 0.034 0.054 
" between a tone and a noise 0.023 0.046 

Localization of sound 0.015 0.032 
Discernment between two colors 0.012 0.034 

" of the direction of light . 0.011 0.017 
" of distance of objects seen 0.022 0.030 

F r o m this table, Auerbach's mean dura t ion o f the act o f 
discernment is 0.026, and tha t o f K r i e s , 0.049, tha t is, the 
lat ter is almost double the fo rmer : consequently the dura 
t i o n o f psychic operations may v a r y great ly w i t h the 

subject. 1 

I I I . 

T h e foregoing reproduces, w i t h o u t impor t an t modi f ica 
t i o n , the exposition o f our first edi t ion. W e have changed i t 
l i t t l e , because d u r i n g the last six years psychometric s tudy 
has been ve ry active, and i t is we l l to poin t out the road 
w h i c h i t has traversed. W u n d t has established a psycho
physical laboratory at Le ipz ig , where, w i t h the help o f his 
students, he has arranged the new experiments w h i c h we are 
now about to consider. T h e y are recorded i n var ious 
articles published i n a special organ, the Philosophische 
Studicn. T o the present, s i x 2 brochures have appeared. 

1 For a criticism of these results, see Richet, Revue philosophique, V I , 
p. 395. The author thinks that a duration so small (about 3 hun
dredths second) is altogether below the limit of the experimental error. 

2 Now ten, January, 1880.—Tr. 
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Besides the Ge rman w o r k , experiments have been conducted 

i n I t a l y , especially b y Buccola , w h i c h w i l l be spoken o f i n 
c iden ta l l y . 

I n the f i r s t pe r iod o f psychometr ic s tudy, inves t iga t ion 

was conf ined to the simplest states o f consciousness (dura 
t i o n o f sensation, reaction, d iscernment) . 1 A t present re

search is be ing made i n the most complex f o r m s o f men ta l 

a c t i v i t y : du ra t i on o f associations o f d i f f e r en t k i n d s , v o l i t i o n 

or choice, pa thologica l var ia t ions , & c . 

W e w i l l commence w i t h the question as to the t i m e o f 
the perception o f representations w h i c h are composite, b u t 

whose elements are so homogeneous tha t t h e produc t s t i l l 

remains r e l a t i ve ly s imple . I n order to see the increase o f 

the du ra t ion o f the perception as the c o m p l e x i t y o f the rep

resentation increases, we mus t cause the la t te r to g r o w 

regu la r ly . W u n d t employs v i s u a l representations, p r i n t e d 

numbers v a r y i n g f r o m 1 to 6 f igures. O f the results reached 

b y many observers, I t ranscribe the most i m p o r t a n t . T h e 

u n i t is a lways a second: 

1 figure 
0.324 
0.303 

2 fig. 
0.339 
0.358 

3 fig. 
0.314 
0.386 

4 fig. 
0.474 
0.491 

5 fig. 
0.687 
0.027 

6 fig. 
1.032 
1.079 

These numbers are t aken f r o m one h u n d r e d and t w e n t y 

experiments made at d i f f e r en t t imes : the f i r s t series d u r i n g 
one m o n t h , and the second, the nex t m o n t h . W i t h most 

observers, the differences are sma l l , w h i l e the numbers are 

o f one, t w o or three f i g u r e s ; b u t when they reach f o u r to 
s ix f igures , we f i n d t h e m i m p o r t a n t . 

I w i l l men t ion , also, the researches r e l a t ing to the area or 

circle o f consciousness (Umfang des Beirusstseins). H o w 

1 Quite lately (1883) the duration of olfactory perception has been 
measured for the first lime almost simultaneously by Eeaunis, in France, 
Buccola in Italy, and Moldenhauer in the laboratory of Wundt. The 
three experimenters have reached results that agree in the main. They 
are to be found in the Rcvac philosophique for May, 1883, pp. 566 and 577. 

24 
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can i t have simultaneous states? I t is a question that has 
been much discussed, especially by H e r b a r t and his disciples, 
W a i t z and Lange. B u t i t is clear that in ternal observation 
can not answer this d i f f i c u l t question : we must re ly upon 
the experimental method to reach i t . W u n d t takes a series 
o f simple impressions : the beats o f a pendu lum in te r rup ted 
regular ly by the r i n g o f a be l l . W e find tha t there is a 
certain r ap id i ty w h i c h gives the m a x i m u m o f perception. 
I f i t increase or d imin i sh , the conditions become less 
favorable f o r the experiment. " W e find tha t the most 
favorable r ap id i ty is that wh ich gives an in t e rva l o f 0.-3" to 
0 . 5 " between*the impressions. T h e m a x i m u m number o f 
impressions that can f o r m a series i n consciousness is as h i g h 
as 12. W e may say, therefore, that twelve s imple represen
tations give the m a x i m u m area o f consciousness f o r succes
sive and re la t ive ly simple states." W e reach the same 
result f o r tactile sensations, bu t we cannot retain as great a 
number o f impressions unless they present r h y t h m i c f o r m . 1 

W e now reach more complicated researches. T h e i r object 
is to determine the duration of association, tha t is, the t ime 
o f the reproduction o f a remembrance (Erinnerungsbild) 
called up by any perception. T h e fou r experimenters are 
W u n d t , Stanley H a l l , Bcsser and Trautscholdt , the author 
o f the art icle. 2 T h e four in i t ia l s W IT . B . T . w i l l designate 
these persons i n the tables w h i c h f o l l o w . 

A s a p re l imina ry to the question o f quan t i ty , a v e r y 
minute classification o f associations is made as to q u a l i t y , 
since the experiments must be performed separately f o r each 
dis t inct group o f associations. Trautscholdt , as also D r o 
bisch, Herba r t , and Taine, makes t w o great classes : associa
t ion external or indirect , and in ternal or direct. 

1 Grundzuge, II, p. 213. These researches were reported by Dietze 
in an article in the Philosnpkischc Sludien ( I I , 3), recently published 
(January, 1885). 

2 PhUosophischc Studicn, I , p. 213 and fol. 
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We w i l l g i v e b r i e f l y the leading features o f his classifica
t i o n , w h i c h contains, i n the o r i g i n a l , no less t h a n 42 d iv is ions 
and subd iv i s i ons : 

I.—Internal Association. 

A . — A s s o c i a t i o n o f s imultaneous representations. 

1st. Associa t ion o f the parts o f a s ingle representation 

(example : association o f who le and parts , and o f parts w i t h 
one another) . 

2d . Associat ion o f representations co-exis t ing i n an i n 

dependent way . 

B .—Assoc ia t i on o f successive representations. 

1st, Associa t ion o f successive a u d i t o r y impressions ( i n 
pa r t i cu la r , association o f words) . 

2d . Associat ion o f successive impressions o f s igh t a n d 
the other senses. 

II. External Association. 

1st, Associat ion b y eminence ( U e b e r o r d n u n g ) and subor

d i n a t i o n (association w i t h a more and less general repre

sentation). 
2d . Associat ion b y co-ord ina t ion (resemblance and con

trast) . 
3 d . Associa t ion b y re l a t ion o f dependence (causali ty, 

finality). 
I n the f o l l o w i n g table m a y be seen the d i s t r i b u t i o n o f 

cases to the f o u r experimenters i n these d i f fe ren t f o r m s o f 

association : 

From a total of 100 cases: W. B. H . T. 
Internal Association . 48 64 31 73 
A. Simultaneous " 20 23 16 33 

1st. Whole and parts 9 8 2 7 
2d. Independently co-existing representations 11 15 14 26 

B. Successive association (words) 28 41 15 40 
1st. Completion of a word 19 20.5 12 21 
2d. " " phrase 9 20.5 3 19 
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I I . External Association 
1st. Subordination 
2d. Co-ordination 
3d. Dependence . 

52 
14 
38 

0 

36 
10 
24 
2 

09 
26 
37 
6 

27 
15 

8 
2 

W e w i l l remark, to help the reader, tha t t a k i n g the 
co lumn W o f the table (experiments o f W u n d t ) , we see 
tha t i n 100 cases there are 48 in terna l associations, 52 ex
ternal . The 48 in terna l associations are made up o f 20 
simultaneous, 28 successive, and the 20 simultaneous are 
made up, as the table shows, o f 9, 1 1 , and so on. 

W e must remark, also, that the small number o f associa
tions o f words b y Stanley H a l l is due to his wan t o f f a m 
i l i a r i t y w i t h the German language. 

Trautscholdt examines, then, the " par t tha t subjective 
moments p lay i n association." E x p e r i m e n t shows tha t 
the t w o most impor tan t are habi t and vividness. H e re
calls on this subject the researches o f Gal ton (published i n 
Brain, 1879), w h i c h show tha t the associations o f y o u t h 
are most f i r m l y f ixed , and that about h a l f o f our associa
tions date back to that period. W u n d t reaches s imi l a r 
results. H e divides his l i f e in to three per iods: ch i ldhood, to 
sixteen or seventeen years ; f r o m seventeen to t w e n t y - f i v e ; 
the later period. O f f o r t y - f o u r associations, he f inds tha t 
twen ty- f ive belong to the f i rs t , fourteen to the second, f ive to 
the t h i r d per iod : that is, 57, 32, and 11 per cent, respectively. 

T h e second par t o f the art icle is devoted, not to the 
number, bu t to the dura t ion o f associations, the t ime re
qui red f o r the i r fo rma t ion . T h e author classes his exper i 
ments and results under the f o l l o w i n g heads : 

1st. T i m e o f simple reaction : t ime f r o m the action o f a 
simple audi tory impression to the reaction b y v o l u n t a r y 
movement. 

2d. T i m e o f reaction o f a w o r d (Wortrcaction) : t i m e 
f r o m a verbal impression to the vo lun t a ry reaction w h i c h 
fo l lows the apperception o f the w o r d . 
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3 d . T i m e o f the discernment o f a w o r d (Wortunter-
schcidungszeit). T h e t w o preceding exper iments be ing i n 

the same condi t ions as f a r as possible, subt rac t ion gives 
the t i m e necessary to d i s t i ngu i sh a w o r d ; we take q u a n t i t y 

(1) f r o m q u a n t i t y (2 ) . T h e t i m e necessary to the t rans
miss ion o f the impress ion to the b r a in , and f o r the reac

t i o n f r o m the b r a i n to the muscles, be ing the same i n the 

t w o cases, the t h i r d resul t m a y be r ead i ly deduced f r o m 

the t w o . 

4 t h . T i m e o f reaction i n association : t i m e t ha t elapses 

f r o m the impression o f a w o r d to the reaction tha t f o l l o w s 

the apperception o f au idea awakened b y association. T h i s 

t i m e is obtained b y sub t rac t ing the t i m e o f the reaction o f 

a w o r d (2) f r o m the t o t a l t i m e o f f h e exper iment . E x a m 

ples o f associations i n p o i n t are : z e r o — i n f i n i t y ; m a r k e t 

—marke t -p lace ; l e t t e r — p o r t f o l i o (Brief—Brieftasche). 

I. Time of the reaction.—The initials, as before, indicate 

the f o u r exper imente r s : 

W. 0.196 B. 0.108 H . 0.143 T. 0.116 
Mean variation 0.009 0.012 0.017 0.010 
Number of experiments 40 104 32 88 

T h e average o f the f o u r is 0 . 1 4 1 " , agreeing w i t h the 

average o f other expe r imen te r s : H a n k e l , 0 . 1 5 0 ; H i r s c h , 

0 . 1 4 9 ; E x n e r , 0 .136. 

II. Time of the reaction of a word: 

W. 0.303 B. 0.285 H . 0.280 T. 0.173 
Mean variation 0.026 0.036 0.029 0.023 

I I I . Time of the discernment of a word: Obta ined , as 

was said above, b y subtract ion. 

W . 0.107 B. 0.177 H . 0.137 T. 0.057 

I V Time of an association: I t w i l l be remembered 
t h a t we mus t ob ta in the t o t a l reaction, and subtract the 

numbers o f (2 ) . 
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W. B. H . T. 
Total duration . 1.009 1.037 1.154 0.896 
Mean variation. . 0.128 0.099 0.175 0.168 

The time necessary to the association is then: 

W. 0.706 B. 0.752 H. 0.874 T. 0.723 

Throwing out the results of Stanley Hall for the reason 
g iven above, we have as the average 0 .727" . 

T h e t h i r d par t o f the monograph is devoted to " Re
searches on the dura t ion o f the j u d g m e n t o f subordina
t i o n . " T h e y deal, i t seems, w i t h a psychic process rather 
more complicated than simple association. A w o r d is 
spoken and the observer reacts when he conceives an idea 
i n logical subordination to the w o r d concept. 

Duration of the total reaction W. 1.148 B. 1.014 T. 0.898. 
Mean variation 0.148 0.197 0.120. 

To reach the real time of the subordinate judgment, we 
must subtract, f o r each observer, the t ime o f the reaction o f 
a w o r d . W e have : 

W. 0.845 B. 0.729 T. 0.725 

The average is 0.766", greater than the association time 
b y 0 . 0 4 " 

T h e author remarks that the t ime necessary f o r the f o r 
mat ion o f judgments dif fers according to the i r nature. H e 
makes three classes: 

1st. A shorter t ime , when the j u d g m e n t relates a con
crete te rm to its genus. Examples : salamander—animal , 
0.523 ; l ime—oxide , 0.488, etc. 

2d. A longer t ime, when the subject is not concrete. 
E x a m p l e : paralysis—physical disease, 1.750. 

3d. M a x i m u m t ime, when the j u d g m e n t relates an 
abstract subject to a general concept. E x a m p l e : g l o r y — 
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a k i n d o f fame, 2 . 0 2 3 ; art—aesthetic a c t i v i t y o f man , 
1.899. 1 

T a k i n g one o f the three observers, B , we see t ha t the 
t i m e varies w i t h the three classes o f j u d g m e n t s : 

1st. = 0.625, 2d. - 0.876, 3d. = 1.250. 

T r a u t s c h o l d t t h i n k s t ha t the t rue mean is to be obtained 

f r o m the last t w o categories, i n w h i c h the j u d g m e n t s are 

more abstract, and finds i t : 

W. 0.865 B. 0.917 T. 0.839, 

and as general average 0 . 8 7 4 " , w h i c h is h ighe r t h a u the 

average above ( 0 . 7 6 6 " ) , and exceeds b y nea r ly one-tenth 
the t ime o f association ( J ) . 

V a r i a t i o n s i n d u r a t i o n have also been s tudied i n p a t h 

ological states ( i n tox i ca t i on , men ta l diseases, & c . ) . A s ea r ly 

as 1873, E x n e r , i n Pfliiger's Archiv, showed t h a t a f t e r 
d r i n k i n g at once t w o bottles o f R h i n e wine , the t i m e o f the 

react ion wen t u p to 0 . 1 9 0 4 " - 0 . 2 9 6 9 " , a l t h o u g h he had 
the fee l ing o f reaction i n the last case much sooner. These 

exper iments were repeated w i t h the same resul t b y D i e t ! 
and V i n t s c h g a u , a n d b y K r a e p e l i n under the d i rec t ion o f 

W u n d t . T h e last used n i t r i t e o f amyle , ether o f e t h y l , a n d 

c h l o r o f o r m , and pub l i shed the results o f his exper iments i n 

t w o l o n g articles (Philosophisehe Sludien, I , H e f t e 3 u . 4 ) . 

H e f o u n d t ha t d iscernment and choice t aken together r ep 

resent, i n a certain measure, a psychic act w h i c h i n i ts 

d u r a t i o n , shows no notable i n d i v i d u a l difference. I n the 

first pe r iod o f the act ion o f a lcohol choice is q u i c k e r ; i n the 

second, discernment is q u i c k e r ; and the s imple reaction, i n 

the act o f choice, becomes longer t h roughou t . 
Some words , i n closing, on menta l diseases. Obersteiner, 

i n 1879 , f o u n d t ha t a subject whose n o r m a l reaction was 

1 It is important to notice that in all these experiments the word given 
is a German monosyllable: Milch, Kalk, Ruhm, <&c. 
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0.133, i n a state o f fatigue and somnolence gave 0.183 ; and 
w i t h a headache, 0.171 ; i n the first stage o f general par
alysis 0.166, and at the last stage at w h i c h experiments were 
possible, f r o m 0.281 to 0.755. F i n a l l y we must ment ion 
also the long investigations made by Buccola i n the lunat ic 
asy lum at Reggio and the Psychiatr ic In s t i t u t e at T u r i n . 
H e experimented on imbeciles, idiots, demented, deluded 
and melancholy persons, monomaniacs, and epileptics. O u t 
side o f cases o f abnormal excitement, he f o u n d the dura t ion 
o f perception always more or less lengthened. W i t h imbe
ciles and idiots the retardation is very great. 

I t is not possible to examine here a l l the recent w o r k s on 
psychometry. 1 W e have on ly t r i ed to expla in the method and 
p r inc ipa l results. I t shows that the facts o f consciousness, 
l i k e a l l other phenomena, have exact dura t ion , var iable and 
measurable. N o doubt a l l w o u l d have admit ted , especially 
since K a n t , tha t in terna l phenomena are d i s t inc t ive ly t ime 
phenomena; bu t this vague expression l e f t t hough t i n a 
region so myst ical tha t i t has seemed inaccessible to a l l t i m e 
measurement. 

Y e t at the beginning o f the century the i l lus t r ious p h y s i 
ologist, J . M i i l l e r , maintained tha t the t ime o f the reaction 
o f a sensation i n movement is i n f i n i t e l y smal l and incapable 
o f measurement (unendlich Idein und unmessbar). 

A n d perhaps i t may be asked, when a l l th is w o r k , so 
tiresome, minute , and destitute o f l i t e ra ry attractiveness, is 
done, is i t w o r t h what i t costs, w h i t h e r does i t conduct, aud 
does i t t h r o w any l i g h t upon though t and i ts na ture? 
W e may answer at once tha t i t is w o r t h more to solve 
smal l problems than to debate unceasingly great questions 
whose solut ion is impossible. B u t is the question we are 

1A complete study of the question is to be found in the important 
work of Buccola La legge del tempo nei fenomeni del pensiero: saygio di 
psicologia sperimentale, 1883. Milan, Dumolard. (Biblioteca scieniifica 
iniernazionale.) 
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occupied w i t h r ea l ly so smal l? I t is evident tha t i t teaches 

us n o t h i n g o f the u l t i m a t e nature o f t h o u g h t : observers 
do no t propose to themselves th i s end, w h e n they treat t h i s 
p r o b l e m f r o m the s tandpoin t o f experience. Science has 
n o t h i n g to do w i t h such insoluble problems. I t s w o r k con
sists i n r e so lv ing each w h o l e cal led a fact , and s u b m i t t i n g to 

exper iment and measure a l l i ts const i tuent elements. I t can 
do n o t h i n g more . Scient if ic knowledge o f a fact is the c o m 

plete de te rmina t ion o f i ts re la t ions : w h a t remains is the bus i 

ness o f metaphysic . 

T h e process here is t ha t pursued i n every science. T h e 

psychic f a c t—complex t h o u g h i t be—is s tudied i n one o f i ts 

const i tuent elements : var ia t ions i n d u r a t i o n . I t w o u l d be 

more p rof i t ab le , no doubt , to penetrate other and more 
essential condi t ions o f t hough t , such as the phys io log ica l 

var ia t ions o f nerve s t ruc tu re ; b u t each conquest opens the 

w a y f o r f a r t he r progress and offers a new ou t look . T h e de

t e r m i n a t i o n o f the ve loc i ty o f sensor and m o t o r nerve act ion 

appears to be o f secondary importance o n l y f o r psychology ; 

and yet b y i t the psychic fact is d r i v e n nearer i ts u l t i m a t e 
s t rongho ld and the subterranean approaches, so to speak, 

are opened u p . Ins t ead o f the subjective me thod h i t he r t o 
exc lus ive ly employed i n the s tudy o f the succession o f 

sensations and ideas, we employ an object ive method w h i c h , 
a m o n g other results, exposes the er ror o f the supposi t ion 

t h a t the i n t e r n a l order o f representations reproduces i m m e 

dia te ly the ex te rna l order o f phenomena. T h e exper imenta l 

me thod has also shown tha t consciousness is a discontinuous 

series o f states, separated b y short in te rva ls , together w i t h 
the manner and condi t ions o f t he i r v a r i a t i o n . 

W e have g iven these facts, not as exaggerat ing t he i r d e f i 

n i t i v e importance, bu t as seeing i n t h e m the corner-stone o f 

a new structure , and i n the me thod employed a sure promise 
o f i ts successful erection. 

W e can no t close better t han b y q u o t i n g these reflections 
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f r o m Buccola : " I t seems that th is r igorous branch o f 
physiological psychology, psychometry, is destined to solve 
many o f the o ld problems. I t s real and legit imate i m p o r t 
ance i n dealing w i t h mental phenomena does not rest, as is 
generally believed, i n a s imple search fo r numbers. Sus
tained r igor o f method and experiment must be employed 
to apply to these numbers the test o f analysis and to der ive 
the different moments o f the psychic process. T o this po in t 
the most careful and unprejudiced s tudy must be directed i n 
the f u t u r e " ( w o r k cited, p . 33). 



C H A P T E R V I I I . 

CONCLUSION. 

I. 

WE have grouped under different titles and with the names 

o f men d is t inguished i n th i s department , the researches f r o m 
O A. / 

w h i c h , i t seems, most can be deduced f o r the pos i t ive s tudy 
o f psychological questions. T h e y are, as we have seen, o f 
recent date. A f t e r K a n t , metaphysic reigned i n G e r m a n y f o r 

h a l f a century, and a l l science o f the phenomena o f conscious

ness was fo rgo t t en or despised. T h e reaction w h i c h fo l l owed 

was not more favorab le to psychology. M e n cont inued to 

treat i t as an i l l e g i t i m a t e c h i l d o f metaphysic and wro t e 
books w h i c h were epitomes o f a r t i f i c i a l , profit less, and i n so l 
uble questions; discarded al together a posi t ive basis o f fact, 
and lost themselves i n the in t e rminab le mazes o f pre-estab
l ished h a r m o n y , phys ica l flux, occasionalism, mater ia l i sm, 

and pantheism, i n a l l t he i r f o rms . M e n seriously discussed 
the re la t ive mer i t o f " t raduc ian ism " and " c reaf ion ism." I n 

stead o f doctr ine , we f i n d h i s to ry , an enumerat ion o f conf l i c t 

i n g v iews , whose o n l y effect is t o make the conscientious 

reader regret t ha t he has lost so m u c h t i m e . 
Y e t even then , scientists, as i t were b y chance and t h r o u g h 

the s tudy o f details, were p repa r ing f o r the b i r t h o f scientific 
psychology. T h e first worke r s s t i r red u p others, w h o p u r 
sued the same end b y d i f fe ren t routes. W e have already 
insisted m a n y t imes upon the method w h i c h they were com

pel led to employ , and i t w o u l d be superfluous to give here 
237 
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a l is t o f ilir i r names and works . Under a guise o f h is tory , 
our object is dogmatic. W e have endeavored to b r i n g before 
the publ ic a definite way o f dealing w i t h the phenomena o f 
consciousness and to show the results obtained by the method 
o f the natural sciences. O n l y what is new has arrested us. 
So, i n conclusion, we w i l l pass r ap id ly i n review some works 
w h i c h are o f lesser importance, i t is t rue, bu t w h i c h i t w o u l d 
be unjust to leave unmentioned. 

HORWICZ. 

I . I t is not our in tent ion to give a detailed exposit ion 
o f the theories o f H o r w i c z . W e wish on ly to indicate his 
place i n the contemporary movement and bespeak b r i e f l y 
his part, 

H o r w i c z is not a professional physiologist . N o r is he 
an ideologist ; that is, his psychology is not s imp ly an 
analysis o f ideas and words, af ter the manner o f the 
eighteenth century, and the method o f some representatives 
o f the Scottish school, as Stuart M i l l . H e proposes to bo r row 
contr ibutions f r o m physiology and make them the po in t o f 
departure i n his psychological study. T h e t i t l e o f his w o r k , 1 

Psychological Analyses upon Physiological Bases, is w e l l 
chosen and expresses his object exactly. 

Sett ing aside his theory o f knowledge—the most ques
tionable por t ion o f his w o r k , i n our opin ion , and least 
suited to his t u r n o f m i n d — w e f i n d i n h i m the highest 
qualities f o r psychological s t u d y ; delicacy, penetrat ion, 
sometimes depth, ingenui ty i n f r a m i n g hypotheses, and 
aptitude in construing observations and details. U n f o r t u 
nately, he often lacks order i n the general course o f his 
exposition. I t is hard to connect clearly the d i f ferent sub-

1 Psychologische Analysen avf physiologischer Grundlage: ein Versuch zur 
Neubcgrundung der Seeleidchre. 1st part, Halle, 1872, 2d part (2 vols.) 
Magdeburg and Halle, 1875 and 1878. 
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jects o f w h i c h he treats, m a n y o f t hem being discussed 
aga in a n d again under d i f f e ren t headings. T h e misuse, 

moreover , o f d iv i s ions a n d subdivis ions tends to embarrass 
the reader. 

H i s doc t r ine can no t be reduced to a system or connected 
w h o l e ; b u t be i t f a r f r o m us to reproach h i m f o r th i s . 
Psycho logy at present demands, above a l l th ings , a s tudy 

o f details. Y e t i n th i s col lect ion o f analyses, we f i n d i t 

possible to disengage t w o general pr inc ip les whereby to 
characterize the psychology o f the au thor : 1st, he employs 

the phys io logica l m e t h o d ; aud 2d , he assigns to fee l ing the 

leading pa r t i n the psychic l i f e . 

T h e data o f consciousness, says H o r w i c z , serve o n l y as 

p r e l i m i n a r i e s ; they a f f o r d o n l y an o r d i n a r y and r o u g h 

v i ew o f the a c t i v i t y o f m i n d . T h e y mus t be supplemented 

b y phys io logy . P h y s i o l o g y presents the organic condi t ions 
o f psychic phenomena, aud is thus no t a usefu l acces

sory alone, b u t " the regular vehicle o f research, the th read 

o f A r i a d n e . " T h e au thor does no t proceed as m a n y others, 
w h o make th i s a v o w a l and then hasten to betake t h e m 

selves to the o l d method , or content themselves w i t h 
p a y i n g a P la ton ic t r i b u t e to the na tu ra l sciences b y scatter
i n g a f e w facts t h r o u g h o u t t he i r pages. H e , on the con

t r a r y , makes a persistent e f fo r t to realize the s p i r i t o f the 
b io log ica l sciences b y the u l t ima te reference o f a l l his ex
planat ions to t h e m . " A psycho logy , " says he, " w h i c h 

professes to make the great discoveries o f phys io logy usefu l 

t o the science o f the soul mus t emp loy exper ien t ia l data 
t h r o u g h o u t i ts ent i re doma in . I t must not be content, w i t h 

the o l d psychologists b o t h empi r i ca l and speculative, w i t h 

a r r a n g i n g facts or e x p l a i n i n g t h e m i n the l ine o f a priori 
cons t ruc t ion . T o take a pa r t i cu la r case, i t does not suffice to 

show tha t some sensations are to be referred to objects w i t h 
ou t (sense-perception), and others to the organism and its 

states (organic sense); bu t we must k n o w , i f possible, the con-
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dit ions, organic or otherwise, under w h i c h the t w o orders 
o f sensation are produced." 1 

Psychological questions take f o r m f o r h i m s t r i c t ly f r o m 
the point o f v iew o f observable phenomena, and he f inds 
i n the metaphysical psychology on ly van i t y and nonsense 
(vollige Eitelkeit und Tollheit). " I t must not be expected 
tha t our method w i l l a t tain to u l t imate questions. W h a t 
is the soul, substance or accident; wha t becomes o f i t a t 
dea th ; what relat ion does i t sustain to b o d y ; a l l these are 
problems wh ich are i n no wise to be considered at the out
set, at least, i f they are ever to be brought in to our inves
t iga t ion . O u r warfare agaiust mater ial ism has no other 
object than to keep the way open to t rue scientific research, 
and i n cases i n wh ich such research has no issue, to d i s t i n 
guish i t f r o m subjective beliefs and opinions, rel igious and 
mora l . W e employ the w o r d 1 soul, ' therefore, not i n the 
sense o f an immate r ia l substance whose existence is to be 
proved, bu t s imp ly as the collective denominat ion o f the 
phenomena and processes called psych ic . " 2 

T h i s being the general sp i r i t o f the method o f H o r w i c z , 
let us see its applicat ion to a par t icular case: the s tudy o f 
feel ing. T o h i m , "feeling is psychic activity in its simplest, 
most elementary, and most general form, and this activity 
is point of departure for all the other psychic processes." 
Feel ing, therefore, plays the leading role i n his psychology. 

F o u r different views have had currency among psycholo
gists as to the essential nature o f feel ing : 3 

1st. W h a t is advantageous to the organism is f e l t to be 
agreeable; tha t w h i c h injures i t , disagreeable ( W o l f f , K a n t , 
Lotze w i t h modifications). 

2d . Fee l ing arises f r o m contrast (Stiedenroth, W u n d t ) . 

1 Pyschologische Analysen, I , p. 100. 
2 Ibid., pp. 134, 135. 
3 Ibid. I I ; 2d part, p. 31, and fol. 
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3 d . T h e basis o f a l l desire is lack , p r i v a t i o n (Schopen
hauer, H a r t m a n n ) . 

4 t h . F e e l i n g results f r o m molecular e q u i l i b r i u m i n the 
nerve substance, a n d is therefore phys io log ica l . 

N o one o f these theories is e x c l u s i v e ; each impl ies the 

others, p a r t i a l l y , a t least. T h e au thor shows, i n a detai led 

c r i t i c i s m , t h a t no one o f t h e m is suff ic ient to e x p l a i n the 

nature o f f ee l ing . Y e t o f t h e m a l l the last is most near ly 
his , as he gives the f o l l o w i n g as one o f the p r i n c i p a l re 

sults o f h is c r i t i q u e : The re is f o r every sentieut o rgan , 

a n d f o r the o rgan ism i n general , a state of equilibrium, 
about w h i c h the feel ings gravi ta te , i n such a w a y t ha t i ts 

suspension is f e l t t o be disagreeable, a n d i ts continuance 

agreeable (p . 4 3 ) . 
B u t there is no stable e q u i l i b r i u m i n the nerve substance: 

ce l lu la r e q u i l i b r i u m is unstable, en t i r e ly re la t ive . I t can not 

be considered, therefore, as a n o r m a l state, a n d we are led 

to a d m i t t h a t w h a t we feel is not a state, b u t a change i n 

the nerve substance ; i n other words , the essence o f f ee l ing 

is change, a becoming. 1 

I f , c o n f o r m a b l y t o the phys io log ica l me thod , we enter 
f a r t h e r i n t o the na ture o f the nerve phenomenon w i t h a 
v i e w to a better unders tanding o f the psychic, we ascer

t a i n t h a t t h i s state o f unstable e q u i l i b r i u m , w i t h its con
t i n u a l changes, favorab le and unfavorab le ,—the au thor 

designates t h e m b y the words contrasts—answers t o a 
more general l a w o f the ent i re o r g a n i s m : " O b j e c t i v e 
molecular e q u i l i b r i u m has a subject ive psychic correlate, 

habit: t o contrast, the new a n d unaccustomed corresponds " 
( p . 50) . T o go s t i l l f u r t h e r , we find t w o molecular processes 
i n the o r g a n i s m : one, the s to r ing u p o f disposable w o r k 

b y the f o r m a t i o n o f complex combinat ions ; the other, the 

1 Work cited, part 2, vol. Ill, p. 41. The author cites in point Leon 
Dumont. The view of Herbart, given above, also comes to mind. 
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disengaging o f active force b y the dissolution o f these com
binations : acquisition and out lay—molecular w o r k negative 
and positive. These correspond to the subjective processes 
o f self-conservation (Selhsterhultung) and change; hab i t 
and contrast. T h i s paral le l ism, questionable perhaps i n 
i ts r igorous sense, is exact i n a general way, habi t corres
ponding to the preponderance o f the negative process, 
contrast to that o f the pos i t ive . 1 

F r o m a l l these considerations, the author concludes tha t 
" the essence o f feel ing is self-conservation, that is, the 
mode o f reaction w i t h respect to change, a reaction tha t is 
distinguished f r o m pure ly physical reaction b y autonomy 
or spontanei ty" (p. 51). Pleasure arises f r o m strength i n 
the psychic l i f e ; pa in f r o m feebleness and iner t ia (p . 55) . 

Fee l ing is closely connected, therefore, w i t h the most ele
mentary v i t a l processes. 

" M y analyses," says H o r w i c z , " have a v e r y defini te end : 
to refer to a fundamenta l psycho-physical element the t o t a l i t y 
o f the psychic processes." W e have j u s t g iven an example. 
A n d i f i t be objected that on ly the feelings o f a lower order, 
the sinnliche Gefuhle, ma in ta in th i s in t imate connection 
w i t h the laws o f l i f e , the author replies tha t the h igher 
feelings are to be referred to the lower, f o r they are com
plexes on ly , and consequently are to be referred by analysis 
to the nerve processes (p . 66). 

W e w i l l not f o l l o w the author in to his classification o f 
fee l ings ; i t has no th ing new, 2 and has been severely c r i t i 
cised : i t is better, f o l l o w i n g the p lan we have adopted, t o 
show b y an example the r u l i n g par t tha t he assigns to 

1 To sum up these terms, negative and positive work, acquisition and 
outlay, habit and change, equilibrium and contrast, represent different 
aspects of one and the same process considered in the order of life, feel
ing, or intelligence. 

2 He classes them as feelings of sense, aesthetic, intellectual, and 
moral. 
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f e e l i n g i n the in te l l ec tua l l i f e . W e w i l l take the fact o f 
r ep roduc t ion o r m e m o r y . 1 

A s a c o n d i t i o n o f reproduc t ion i t is necessary t ha t a trace 
o r r e s iduum, to be u t i l i z e d by memory , r ema in i n the nerve 

elements. C a n th i s r e s iduum be expla ined , as V o l k m a n n 
t h o u g h t , b y the l a w o f persistence o r conservation o f energy ? 

H o r w i c z does no t believe tha t the persistence o f representa

t ions consists i n s imple mechanical act ion, because sensation, 

w h i c h is a reaction o f the soul , d i f fe r s i n nature f r o m 

phys ica l react ion i n t ha t i t imp l i e s spontanei ty . A sensa

t i o n conserved is a tendency tha t persists. 
F e e l i n g (Gefuhl), t o H o r w i c z , is the cause o f the sus

pensive ac t ion whereby representations are h e l d i n an 

unconscious state, a n d is, a t the same t i m e , " t h e vehicle 

o f the association o f ideas, tha t is, the cause o f t h e i r r e t u r n 

to consciousness." T h e basis o f the fact o f the conserva

t i o n o f residues is a persistent tendency to movement , a 
tendency to respond to an exc i t a t ion de te rmined b y a deter

m i n e d movement . T h i s the essential nature o f m e m o r y 

( the persistence o f a tendency to movement ) , a l t h o u g h o f t e n 

concealed, is sometimes manifested to us i n a s t r i k i n g w a y . 
M a n y o f ou r memories are accompanied b y movement . I n 

cases i n w h i c h there is no movement proper, some analogous 

phenomenon appears: f o r example , i f I p ic tu re a l emon to 

mysel f , the idea o f eat ing the f r u i t produces a secretion o f 

sal iva, w h i c h can be considered the equiva lent to movement . 
T h e quest ion here is o n l y o f the simplest cases, tha t is, 

o f the f o r m s o f f ee l ing w h i c h accompany sensation and are 

f o l l o w e d by movement . T h e h ighe r fo rms , l i k e theoret ical 

ideas, escape o u r analysis. Y e t we can suppose t ha t the 

case is analogous w i t h the more complex fo rms . 
O u r theory , adds H o r w i c z , accords w e l l w i t h the w e l l -

k n o w n fact t h a t the feelings themselves have a ve ry feeble 

1 Psychol. Analysen, I I , p. 276 and fol. 
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power o f reproduction (we have, f o r example, on ly a feeble 
representation o f a past tooth-ache), and, indeed, explains 
i t . A t first sight, this seems a contradiction ; f o r i f feel ing 
plays the par t we assign to i t , how is i t that i t is not most 
readi ly reproduced ? " T h i s exception proves our ru le . 
I t is not, i n fact, the feel ing i t se l f tha t is the elementary 
factor o f m e m o r y ; bu t i t is fee l ing i n i ts necessary relat ion 
to movement aud the manifestations wh ich f o l l o w . Fee l ing 
is the mediator, not the immediate g round o f association. 
T h i s explains the fact that feel ing rules and determines the 
in terna l combinations, and at the same t ime is i t se l f w i t h 
d i f f i c u l t y reproduced." 

T h i s func t ion o f feel ing explains a po in t i n respect to 
the laws o f association, also, w h i c h has been h i ther to 
obscure, and indeed, inexplicable. 

T h e new psychology reduces these laws to t w o : 1st, l a w 
o f cont igui ty i n space and t i m e ; 2d , l aw o f resemblance 
( ident i ty , analogy, contrast). I t is p l a in , however, that 
contrast can not enter i n the action o f the l aw to w h i c h i t 
is assigned, w i t h o u t violence. W e are compelled, on th is 
hypothesis, to say tha t contrast is a k i n d o f resemblance, 
tha t is, tha t there is no association b y contrast. F o r i f 
contrary ideas awake each other on ly by what they have i n 
common, analogy and not contrast is the g round o f the 
association. A desert ought to make us t h i n k o f other 
deserts, and not, as is of ten the case, o f fe r t i le country . B u t 
this and analogous cases are rea l ly explained by the f u n c 
t ion o f feeling. I t is a characteristic o f feel ing tha t i ts t w o 
opposing forms, pleasure aud pain , have a reciprocal depend
ence. T h e same feel ing is produced sometimes under the 
f o r m o f a tendency to reconciliation, sometimes a tendency 
to separation. T h e ideas corresponding to these t w o con
t r a r y forms must, therefore, be in t ima te ly connected. 

I n a general way, feel ing to H o r w i c z is the o r ig ina l 
psychic fact. E v e r y representation has been once a fee l ing , 
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and a l l knowledge is i ne r t and profi t less , unless fee l ing w o r k 
i t up l i k e leaven. " I t is ve ry d i f f i c u l t , " says H o r w i c z , " t o 
act on mere ly theoret ica l knowledge . A l l men k n o w v e r y 
w e l l t h a t t i m e , and hea l th , and money, should be econo

mized ; b u t m a n y do i t not . I t is necessary, i n most cases, 

t ha t o u r knowledge be changed i n t o w i l l as f o o d is changed 
i n t o chy le and b lood . A n in termedia te fac tor is needed to 

change knowledge i n t o desire, as diastase changes starch 
i n t o sugar. T h i s fac tor is f ee l ing . T h e idea, accompanied 

b y a fee l ing , is changed i n t o a desire corresponding to t h i s 

f e e l i n g ; otherwise, n o t h i n g takes place." 1 

Such are the p r i n c i p a l features, to ou r m i n d , o f the u n f i n 

ished w o r k o f H o r w i c z . W e g i v e t h e m to the reader o u l y 

as suggestions. 

BRENTANO. 

II. In the contemporary movement in psychology, there 
are t w o currents w h i c h m a y be characterized as f o l l o w s : 

T h e representatives o f the o l d psychology , t h a t is o f j i 

heterogeneous m i x t u r e o f facts, descriptions a n d metaphys

ica l hypotheses; 
T h e representatives o f the new psychology, t ha t is, those 

w h o exclude a l l metaphysics a n d confine themselves to 

actual phenomena. 
B u t a j n o p g the la t ter , t w o tendencies mus t be d i s t i n 

guished, the ideological or log ica l a n d the phys io log ica l . 
I t is n o t necessary t o men t ion names. E v e r y reader w h o 

has k e p t u p at a l l w i t h the ph i lo sophy o f the last fifteen 

years w i l l recal l t h e m h imse l f . 
T o the first o f these tendencies belongs F r a n z Brentano , 

a t present professor -ord inary i n the U n i v e r s i t y o f V i e n n a . 
H e passes i n G e r m a n y as a disciple o f S tuar t M i l l , w h o , 

l i k e h imse l f , has no phys io log ica l leaning. A n d thereby 

1 Psychol. Analysen, I, pp. 152, 153. 



296 GERMAN PSYCHOLOGY OP TO-DAY. 

he is dist inguished f r o m H o r w i c z , a l though he is as clearly 
empir ical . 

" M y po in t o f v i e w , " says he, " i n psychology, is emp i r i ca l ; 
experience is m y on ly master ; bu t I share w i t h others the 
convict ion that a certain ideal i n t u i t i o n (eine gewisse ideate 
Auschauung) is perfect ly tenable f r o m th is po in t o f v i e w . " 
I u the place o f psychologies, we must seek to establish 
a psychology. " W e find already the beginnings o f a 
scientific psychology, modest as y e t ; bu t there are signs o f 
a possible development that w i l l bear abundant f r u i t f o r 
fu tu re generations." 1 

T h e first par t o f Brentano's w o r k is devoted to a de
tai led study o f the question o f the nature o f psychology 
and its method. 

Psychology may be conceived i n t w o ways : either as the 
science o f the soul—this is the o ld conception—or as the 
science o f psychic phenomena—this is the new conception. 
T h e first has led to the second i n th is way. I t has been 
of ten remarked that alchemists i n seeking f o r the phi loso
pher's stone, tha t is, f o r the undiscoverable, have f o u n d 
wha t they d i d not seek; positive facts, w h i c h have g iven 
b i r t h and development to chemistry. Metaphysicians have 
done the same. T o them the great p rob lem has been the 
i m m o r t a l i t y o f the soul. W h i l e the i r seeking has been 
unceasing and unsuccessful, they have f o u n d tha t f o r w h i c h 
they d i d not seek : facts, observations, b y w h i c h psychology 
prof i ts anew. I n the i r pursu i t o f a transcendent p rob lem, 
they have discovered the laws o f reasoning, the associa
t ion o f ideas, the fo rma t ion o f concepts; they have studied 
the desires and passions. L i k e the ch i ldren o f the o ld 
man i n the fable, they sought a pretended treasure bur ied 
i n the earth, and they f o u u d riches o f another k i n d . 

1 Psychologie vom empirischen Standpunkte. Leipzig, 1874 (only the 
1st volume has appeared), Vorwort, p. 1. 
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T h e au tho r shows, on excellent grounds , t ha t the deve l 
opmen t o f psychology is condi t ioned upon the previous 
cons t i t u t ion o f the subordinate sciences. A f t e r de f in ing i t 

as " the science o f psychic phenomena," he remarks t ha t 
t h i s new conception o f psychology is en t i r e ly unacceptable 

to the disciples o f the o l d school. W h e t h e r there be a soul 
or not , i t is cer ta in t h a t there are psychic facts. T h e d i f 

ference between the t w o conceptions is th i s : the o l d is 

encumbered w i t h metaphysica l hypotheses, and the new is 
e n t i r e l y free f r o m t h e m . T h e la t ter is occupied w i t h facts 

c o m m o n to a l l schools, w h i l e the f o r m e r is colored b y the 
c la ims pecul iar t o i t s o w n . T h e comparison cer ta in ly 
casts no c red i t u p o n the o l d psychology. 

T h e prac t ica l impor tance o f the scientific psychology is 
ind isputab le . T h e author , w h o insists p r o p e r l y upon th i s 

p o i n t , shows such confidence i n f u t u r e results t ha t he does 
no t hesitate to ca l l psychology " the science o f the f u t u r e . " 

T h e object o f psychology thus fixed, we t u r n to the 
question o f me thod . I t is here t ha t Brentano , w h i l e m a i n 

t a i n i n g his e m p i r i c a l pos i t ion , separates f r o m the phys io 

log ica l school. T h e p r i n c i p a l source o f psychology to h i m 
is i n t e r n a l percept ion (innere Wahrnehniung), w h i c h mus t 
be c a r e f u l l y d i s t inguished f r o m i n t e r n a l observation (innere 
Beobacktung). T h e au thor attaches the greatest i m p o r t 
ance to t h i s d i s t inc t ion . Observa t ion , says he, applies o n l y 

t o ex te rna l objects ; i n t e rna l observat ion is impossible. I t 

i j _ t h e confus ion o f these t w o d i s t inc t states, observation 
a n d percept ion, t ha t has g i v e n rise to the objections b r o u g h t 

against the subject ive psychology b y Comte i n France , 

M a u d s l e y i n E n g l a n d , and L a n g e i n Germany . 
Bren tano admits , indeed, t ha t b y m e m o r y a retrospective 

s tudy o f the states o f consciousness is possible ; bu t , since 

m e m o r y is subject to i l lus ions and errors, psychology is at a 
great disadvantage i n the race w i t h the other na tu ra l sciences. 

Besides the data o f in te rna l perception and memory , the 
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author, as every one else, indicates as helps to psychology, 
the study o f language, human conduct, his tory, mental 
diseases, etc. 

Sett ing out w i t h these facts, we seek to rise to laws pu re ly 
empir ical . Y e t the author does not admi t that the higher 
laws o f psychology should or can be deduced f r o m phys i 
ology, and he criticises H o r w i c z and Maudsley on th is 
po in t at length . Maudsley has made a l i v e l y attack ou 
the subjective method i n the in t roduc t ion to his Physiology 
and Pathology of Mind. H e m i g h t have said what f o l 
lows, w r i t t e n against Stuart M i l l , most appropria te ly o f 
Bren t ano : " M i l l was wrong i n neglecting the physio log
ical method, w h i c h w o u l d have brought such f r u i t f u l results 
to psychology; i n i m a g i n i n g that , b y the o l d process, 
based upon in ternal perception, he could at ta in tha t wh ich 
Pla to , Descartes, Locke , Berkeley, and so many others, 
have fa i led to at ta in. W e have the sure convic t ion tha t 
thousands o f men l i k e M i l l can not do wha t these great 
men have fa i led to d o ; w h i l e i f he had employed the ma
ter ia l furn ished b y the new method, wh ich was not at the 
disposal o f his great predecessors, he w o u l d thereby have 
acquired better results than they a l l . " 

Brentano also criticises the w o r k o f Weber , Fechner^ 
and W u n d t , i n psychophysics; not tha t he disowns i ts 
value, bu t because he is opposed to a l l at tempts at quan t i 
ta t ive determinat ion i n the order o f psychic phenomena. 
H e reaches th is conclusion : tha t psychology must rest 
content w i t h empirical laws. 

The second par t o f his book treats o f psychic phenom
ena i n general. T h e i r essential character to Brentano is 
that they are representative: i n other words, psychic state 
= representation. O n th is po in t he approaches H e r b a r t : 
" A l l psychic states are representations, or are based upon 
representatious." T h i s leads h i m to a more aud more 
exact determinat ion o f th is representative character. 

Jo . ; - - ••-
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W h j e r e m does i t consist? I n the re la t ion between a 
psychic phenomenon and i ts object. I t is general ly m a i n 

ta ined t ha t every in te l lec tua l act supposes an ob jec t ; i n t e l 

l igence is object ive : bu t t o fee l ing , to sensibi l i ty i n general, 

w e do no t at tach an object ive character. O n th i s po in t , 

B r e n t a n o recalls H a m i l t o n , w h o argued th i s d i s t inc t ion at 

l e n g t h j he rejects i t as erroneous. " Joy , hate, l o v e , " says 
he, " are a lways related to someth ing ." 

I f we a d m i t th i s v i e w i n regard to fee l ing, i t f o l l ows tha t 
the character o f " in t en t iona l existence "—as the au thor ex
presses i t , b o r r o w i n g the t e rm f r o m the scholastics—is to be 

f o u n d i n a l l psychic a c t i v i t y ; indeed, is i ts f undamen ta l 
characteristic, since the in te l lec tual states and the desires 
necessarily relate to something. " E v e r y psychic phenome

n o n is related to an ob jec t ; w i t h o u t the object n o t h i n g o f 
the k i n d exis ts ." 

T h i s p o i n t established, the au thor passes to the s tudy o f 
consciousness i n general , and opens a campaign against the 
unconscious. H e makes attacks especially upon H a r t m a n n 

a n d " h is a r b i t r a r y a priori speculations." B u t , i n a general 

w a y , i t w o u l d be d i f f i c u l t to reconcile the ideological me thod 

o f Bren tano w i t h the hypothesis o f an unconscious a c t i v i t y 

o f the soul , f o r i n t e r n a l perception k n o w s o n l y its o w n 

d o m a i n and never leaves i t , and i f psychology is r i go rous ly 

conf ined to the l i m i t s o f consciousness, we are false to our 

psychology , w h e n we overstep these l i m i t s . 1 

T h e t h i r d p a r t has a classification o f the phenomena o f 

consciousness. Bren tano makes three classes or f u n d a 

men ta l f o r m s o f psychic a c t i v i t y : 1st, the representation ; 

2 d , the j u d g m e n t ; 3d , tendency and desire, or, more s i m p l y , 

1 He explains and discusses four hypotheses, which, according to him, 
are capable of being advanced in favor of unconscious psychic activity. 
This discussion does not seem to be above criticism : but it is long and 
profound, and whatever one's opinion be, he should read i t . See work 
cited, pp. 131-176. 
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love and hate. T h i s d iv i s ion is unexpected enough, bu t 
the author h imse l f does not apologize fo r its novel ty . H e 
gives at length (chaps. V I I and V I I I ) his reasons f o r 
m a k i n g au essential dis t inct ion between the representation 
and the judgment , and f o r m a k i n g feel ing and w i l l o r i g i 
na l ly one. The remaiuder o f the w o r k is to be devoted to 
a detailed study o f these three groups. 

I t is impossible to pass ju s t j udgmen t upon a book o f 
w h i c h only h a l f has been published. W e have on ly t r i ed 
to show i n what respect Brentano, w h i l e h o l d i n g fast to 
empir ica l psychology, is separated f r o m the group o f phys
iologists. T h e impression we gather f r o m the study o f his 
w o r k is, tha t a l though the ideological school may show 
more delicacy and apti tude i n analysis than the phys io log i 
cal school, and, a l though they confine themselves more 
closely to wha t is s t r i c t ly psychological, yet the i r method 
leads them in to serious mistakes; a rb i t r a ry classification, 
too much reasoning, and too l i t t l e fact. 

III. Besides more extended works, there are some recent 
monographs that should be mentioned i n passing, as show
i n g the extending taste fo r psychological study i n Germany. 

T h e V i e n n a anatomist Strieker, i n short discussions on 
consciousness, language, the representation o f movement, 
and the association o f representations, 1 has made impor tan t 
contr ibut ions to the study o f movement and its in tegral and 
necessary par t i n the psychic l i f e . W e may also ment ion 
Kussmau l , who, i n his book die Storungen de?' Sprache 
(recently translated in to French) , has given us a ve ry in ter 
esting monograph on the disorders o f language. 

A naturalist , G . H . Schneider, devoted to the theory o f 
evolu t ion and f ami l i a r w i t h the doctrines o f D a r w i n and 

1 Studien iiber das Bewusstsein. Studien iiber die Sprachvorstellungcn. 
Studien iiber die Bcieegungsvorstcllung, Studien iiber die Association der 
Vorslellungcn. Vicuna, 1879-1883. 
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Hseckel , gives to the p u b l i c a chapter i n comparat ive psy
cho logy , t r a c i n g the development o f w i l l f r o m the lower 

f o r m s o f l i f e u p to m a n . 1 Fee l ing , i n i ts most general 
sense, is the basis o f the psychic l i f e . F e e l i n g has i ts cause 

i n the o rgan ism, t ha t is, i n the v i t a l a n i m a l processes, and 
the d i f f e r en t k i n d s o f fee l ing are condi t ioned upon d i f f e r 
ences i n the corporeal organiza t ion . T h e p r o b l e m o f the 

o r i g i n o f fee l ing , therefore, has i ts root i n the p rob lem o f 

a n i m a l l i f e . Jus t as among the i n f i n i t e l y diverse chemical 

combina t ions f o u n d i n nature, there is one w h i c h gives 

rise to condi t ions t ha t produce a l i v i n g substance capable 
i n t u r n o f p r o d u c i n g other l i v i n g substances; j u s t as, i n a 

w o r d , l i f e is o n l y a special case i n an i n f i n i t y o f cases : so 
f ee l i ng is o n l y one case among innumerable possible combina

t ions ; and i t is not more d i f f i c u l t to conceive o f fee l ing com
binat ions b o r n o f combinat ions no t fee l ing, t h a n o f l i v i n g be

ings b o r n o f t h ings not l i v i n g . Q u i t e recently Schneider 
has s tudied pleasure and p a i n f r o m the same evo lu t ion -po in t 

o f v i e w , and d r a w n pract ica l m o r a l aud social conclusions 
w h i c h are v e r y op t imis t i c . T o h i m bo th pleasure and p a i n 

have pos i t ive value. T h e w h o l e question is to k n o w the i r 
f u n c t i o n w h e n t aken toge the r ; and th i s question is solved 
b y the u l t i m a t e l a w o f b io logica l evo lu t ion , w h i c h w o u l d 

be impossible w i t h o u t the predominance o f processes b y 

w h i c h progress is assured. 
W e mus t men t ion also the exper imenta l researches i n 

cerebral local iza t ion o f M e y n e r t , F r i t s c h and H i t z i g , E x n e r , 
M u u k , & c . T h e psychological in te rpre ta t ion o f these 

exper iments , however , is v e r y incomplete and uncertain. 

A n d i t is f a r f r o m be ing exc lus ive ly Ge rman w o r k . 
Outs ide o f the Naturforscher, and among the pu re ly 

ph i losophica l schools, the Neo-kant ians , ve ry numerous j u s t 

n o w , have best served the interests o f the new psychology. 

1 Der thierkche Wille (1880). Der mcnsckU.vhc Wiiic (1882). 
26 
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I n general, the i r w o r k has had a s l i gh t ly different end, the 
theory o f knowledge; bu t the Vierteljahrsschrift fur wissen-
schaftliche Philosophic, founded i n October, 1876, has 
favored psychological research i n its scientific tendency and 
published impor tan t articles i n this direct ion. 

II. 

While contemporary psychology in England, in spite of 
many i n d i v i d u a l variations, has been proper ly called asso-
ciationism, f o r the reason that i t makes the law o f associa
t i on fundamental i n the mechanism o f m i n d , there is no 
general conception to serve us i n g roup ing the foregoing 
researches i n Germany. A s concerns the sp i r i t and method, 
common to the authors o f w h o m we have spoken, there is 
on ly one subject that serves to group thei r w o r k as a con
nected whole : i t is the subject o f sense perception, under
standing i t i n i ts broadest sense : i ts immediate conditions 
and its immediate consequences. 

L e t us t r y to sum up under this p r inc ip le the leading 
results o f the German psychology, neglecting a l l that does 
not proper ly belong to i t . 

T h e f i r s t s t r i k i n g po in t is the study o f the elements of 
simple sensation. T h e elements o f the s imple—this seems 
a contradiction. B u t i t is one o f the rewards o f the phys i 
ological psychology that i t has shown that the simple i n 
consciousness is real ly complex, a synthesis. I t is t rue 
that the experiments o f physicists had long before prepared 
the way f o r th is conclus ion; and i t w o u l d have been 
reached sooner i f psychology, confined to the Ego , and 
exclusively g iven to in ternal observation, had not looked 
upon these researches as fore ign and unprofi table , as causes 
o f distraction wh ich i t was bound to ignore. W h i l e p h y s i 
cists were very fa r f r o m the phenomena o f consciousness 
and psychologists were ignor ing the matter, physiologists 
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were led , b y the i r experiments, to the ve ry p o i n t a t w h i c h 

the phys io log ica l and menta l meet; and thus made a s tudy, 

sometimes a l l unconsciously, o f elementary sensation. I t is, 

therefore , j u s t to g ive phys io logica l psychology—whose p r i n 

c ipa l representatives are i n G e r m a n y — t h e credi t o f h a v i n g 

inaugura ted an order o f research i n w h i c h more recently 
psychologists have borne a good par t . 1 H e l m h o l t z , 2 above 

a l l , deserves s ignal men t ion . H i s studies on phys io logica l 

acoustics, especially the experiments by w h i c h he p roved 

t h a t t i m b r e , the q u a l i t y w h i c h seems so indefinable, is due 
to complementary notes grouped about the fundamen ta l i n 
de f in i t e relat ions, showed tha t the immedia te phys ica l cause 
o f sensation is a complex g r o u p o f elements, each o f w h i c h , 

i n i ts var ia t ions , causes corresponding var ia t ions i n the sen- » 
sat ion. 

T h e lowest state o f consciousness, the perception o f sound 
a n d c o l o r ; the s implest f o r m o f sensation, s t r ipped o f a l l 

association, a l l localization,—these are s t i l l complex. A 
sound has p i t c h , in tens i ty , t i m b r e , corresponding w i t h the 

number , amp l i t ude , a n d f o r m o f i t s v ib ra t ions . A sen
sation o f color, i n the same way , depends upon the ve loc i ty 
o f ether v ib r a t i ons and t h e i r wave lengths. Set t ing aside 

a l l hypothesis as to the t r ans fo rma t ion o f nerve phenomena 
i n t o psychic phenomena, and res t r ic t ing ourselves to the 

quest ion o f fact , i t is not possible to consider as s imple a 
state o f consciousness w h i c h varies w i t h i ts immedia te con

d i t i ons . I f the impression is d i f fe ren t , the nerve processes 
( p r o b a b l y molecular movement i n the nerves and cells) are 

d i f f e ren t , and the sensation is d i f fe ren t . Phys io log ica l ex

per iment , w i t h the a id o f subjective analysis, tends to 
reveal , i n the men ta l w o r l d , something analogous to the 

1 Herbert Spencer, Principles of Psychology, part 2, chap. 1. See 
especially the excellent study of M . Taine on the elements of sensation. 
The Intelligence, part 1, book I I I , chaps. 1 and 2. 

2 Helmholtz, Physiologische Theorie der Musik, part 1, chaps. 5 and 6. 
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atoms o f the physical w o r l d . I t can be cer tainly said, 
however, that psychology has no more to do w i t h these ele
ments o f elements, than physics and chemistry w i t h a toms; 
tha t i t is an u l t imate question which may be remanded to the 
sphere o f metaphysic ; that psychology has on ly to b u i l d 
upon the elements as they appear, as the physico-chemical 
sciences b u i l d upon matter i n i ts ord inary s impl ic i ty and 
w i t h its elementary properties. B u t the researches o f physio
logical psychology t h r o w l i g h t in to the d a r k laboratory 
whence consciousness proceeds. F o r here on ly t w o hypo
theses are possible : either we must admi t w i t h Le ibn i t z , 
tha t " since a hundred thousand nothings can not make 
something," the so-called simple sensation is made up o f 
a sum o f elementary states w h i c h are excluded f r o m con
sciousness b y reason o f the i r feeble intensi ty or short 
d u r a t i o n ; or we must admi t that this simple sensation 
results f r o m a synthesis o f heterogeneous elements, and 
sustains to them the same relat ion that a combinat ion i n 
chemistry sustains to the elements o f matter. 

Whatever hypothesis we ho ld , we must admi t tha t the 
states o f consciousness k n o w n as simple, and w h i c h , f o r 
consciousness, are simple, are i n fact complex. The- decis
ions o f consciousness appealed to so of ten b y psychologists 
o f a certain school as to an u l t imate umpi re , have therefore 
on ly a relat ive au thor i ty . I t is not an i n f a l l i b l e oracle. 
I t is a witness l i k e any other, of ten deceived and deceiving, 
and never utters the dictum o f absolute t r u t h . T h i s is 
wha t the physiological psychology teaches us as the result 
o f its invest igat ion o f a question w h i c h is apparently so 
modest. 

I f we pass f r o m the elements o f sensation, to sensation 
itself , or rather to perception, as an act o f real knowledge, 
we f i n d that the German psychology has been most f r u i t f u l 
i n dealing w i t h touch, sight, and hearing. I t has treated 
them, af ter its own method, always i n connection w i t h the i r 
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phys ica l condi t ions, consider ing these condit ions not as acces
sories mere ly , b u t as essential aud necessary data. 

I n a u d i t o r y perception, t w o p r i n c i p a l results are to be 

n o t e d ; one, i m p o r t a n t f o r psychology, the more complete 
reduc t ion o f sensation to i ts e lements ; the other, i m p o r t 

an t f o r aesthetics, an e f fo r t to g i v e a scientific basis to the 
aesthetic o f s o u n d . 1 

I n the sphere o f touch and s ight , the most o r i g i n a l i n 

ves t iga t ion has been made upon the Ortsinn, the f a c u l t y o f 

loca l iza t ion , t h a t is , the processes b y w h i c h tact i le and 

v i s u a l data are located i n space. T w o i m p o r t a n t elements 
enter i n t h i s question : local signs and movement. 

T h e hypothesis o f local signs is pecu l i a r ly German . 

A l t h o u g h , as we have seen, i t has m a n y fo rms , yet i t is 

a lways f u n d a m e n t a l l y the same. Somewhat vague, and 
loaded w i t h metaphysic w i t h Lo tze , i t takes a more def ini te 

f o r m i n the later publ ica t ions o f W u n d t . I t s t i l l involves , 
however , m a n y obscure points . Essent ia l ly , the posi t ion is 

t h i s ; each sensible element o f the re t ina and s k i n gives to 
sensation " a pecul iar c o l o r i n g , " whereby the m i n d per forms 

i t s la ter w o r k o f t r a n s f o r m i n g th i s qua l i t a t ive modi f ica t ion , 
b y means o f movement , i n t o a re la t ion o f pos i t ion . 

T h e ro le o f effective movement , o f s imple tendencies to 
movemen t , a n d the accompanying sensations o f i nne rva 

t i o n , has been s tudied w i t h the care we w o u l d expect f r o m 
a school o f physiologis ts . T h i s subject had never before 

been treated so extendedly and w i t h so m u c h exactness. 
These researches on the local izat ion o f tacti le and v i sua l 

perceptions have led G e r m a n psychologists to a h igher 

q u e s t i o n : w h a t is the o r i g i n o f the no t ion o f space? 2 

T h i s p r o b l e m , w h i c h belongs p r o p e r l y to the theory o f 

1 See Helmholtz, Physiologische Them-ie der Musik, especially the pre
face and last chapter. 

a They are concerned, as we have said many times, only with the 
empirical genesis of this notion. 
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knowledge, has yet been treated b y the method o f phys io
logical psychology; theories have been constantly tested b y 
experiment. 

There are t w o solutions yet i n the field. 
Nativists mainta in tha t the order o f tactile and v isua l 

sensation has its ground i n the consti tut ion o f the organ
i sm, tha t i t is g iven o r ig ina l l y w i t h the organism, and is 
consequently innate. 

Empir ic i s t s , basing a l l upon the influence o f association 
aud habit , a t t r ibute the fact o f tactile and v i sua l localiza
t ion to experience, bo th as to development and o r i g i n . 

Heretofore, the lat ter theory has constantly gained 
ground upon its r i v a l , b u t has never resolved a l l the d i f f i 
culties o f the problem. U n d e r one f o r m or another, the 
same i n q u i r y always arises. Can scientific processes show 
tha t the simple and i n t u i t i v e i n consciousness is complex 
and derived ? T h e prob lem o f sensation becomes here the 
problem o f the not ion o f space. B y th is marked analyt ical 
tendency, German psychology has done much to solve the 
p rob lem tha t seems upon its face so easy; to d is t inguish the 
fact f r o m its interpretat ion, the sensation f r o m the inference 
tha t accompanies i t . 

T h e study o f abstract concepts ( t ime, number , etc.) fa l l s 
outside the province o f physiological psychology, and has 
been made incidenta l ly on ly . I t bears, i n general, h o w 
ever, the m a r k o f K a n t . 

One o f the newest and most da r ing attempts o f German 
psychology is its applicat ion o f quantity and measurement 
to states o f consciousness. H e r b a r t made the first essay, 
systematic, a rb i t r a ry , and ambit ious i n extent, Since his 
t ime the mathematical method has g iven place to the ex
per imental . 

T w o points on ly have as yet seemed open to invest iga
tions o f this k i n d : 

1st. The relat ion between sensation and exc i ta t ion—re-
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duced to f o r m u l a b y Fec lmer i n bis celebrated l o g a r i t h m i c 
l a w , w h i c h has been b r a v e l y defended, b u t as b rave ly con
tested ; 

2 d . T h e d u r a t i o n o f psychic ac t s—minu te ly s tudied i n 
the f o l l o w i n g cases: 

I m p r e s s i o n k n o w n , b u t no t de termined as to the t ime o f 
i t s appearance; 

I m p r e s s i o n k n o w n and determined as to t i m e ; 

I m p r e s s i o n accompanied b y another, l i k e or u n l i k e i n 

d i s c r imina t e ly ; 

R e g u l a r series o f perceptions i n w h i c h a new perception 
is i n t e rca l a t ed ; 

Compar i son between the real d u r a t i o n and i ts reproduc
t i o n i n m e m o r y ; 

T i m e necessary f o r the d i f f e ren t k i n d s o f association ; 
D u r a t i o n o f j u d g m e n t , choice ; 

Inf luences a n d pa thologica l var ia t ions . 

T h e r e is l i t t l e t o say i n regard to fee l ing . I t is a ques

t i o n w i t h w h i c h physicists and physiologis ts have less to do. 

Y e t here the inf luence o f H e r b a r t predominates : f ee l ing 
is h e l d to be, no t an elementary state, b u t the resul tant o f 

a reciprocal relation between sensations and ideas. I t is no t 

a state, b u t a change. 
Q u i t e l a te ly , f ee l ing and w i l l have been studied f r o m 

a n e v o l u t i o n p o i n t o f v i e w , a n d connected w i t h the f u n d a 

m e n t a l laws o f l i f e . 
I n t h i s epi tome o f results, we have said n o t h i n g on the 

subject o f m e t h o d ; t ha t has been su f f i c i en t ly expla ined. 
A n d we have touched u p o n the essential o n l y , t ha t the 

ends proposed b y the authors themselves m i g h t be c lear ly 

unders tood. 

T H E END. 
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classes of duties with a view to the practical application of the principles of moral 
science to the questions arising in every department of human activity. This part 
is unusually interesting, and is marked by sagacious and clear discrimination, 
united with a luminous and forcible presentation of the claims of duty in accord
ance with the highest standards of conduct in all the relations of life. 
THE ts^.^o:s ^.-o-orsioia-
ELEMENTS OF INTELLECTUAL PHILOSOPHY. 

A Manual for Schools and Colleges. 
Abridged from the " Human Intellect." 

One volume, 8vo., . . fo.oo 
HUMANTNTELLECT. 

W i t h an Introduction upon Psychology and the Human Soul. 
One volume, 8vo., . . $5-°o 
BOOKS AND READING; 

Or, What Books Shall I Read, and How Shall I Head Them? 
AN ENLARGED AND REVISED EDITION. 

One volume, crown 8vo., with a complete index, . $2.00 
SCIENCE AND SENTIMENT. 

Papers Chiefly Philosophical. 
One volume, 8vo, . $2.50 
BISHOP GEORGE BERKELEY. 
Limited Edition of 500 copies, printed on Holland Paper. With an autotype 

of Bishop Berkeley. 
Small 4to, net, . - $2.00 
*** The above books for sale by all booksellers, or will be sent, post or express 
charges paid, upon receipt of the price by the publishers, 
CHARLES SCRIBNER'S SONS, 

743 AND 745 BROADWAY, NEW YORK. 



T h e E m o t i o n s . 

BY 

JAMES McCOSH, D.D., LL.D., 
President of Princeton College, 

O n e V o l u m e , c r o w n 8 v o . , - $ 2 . 0 0 

In this little volume of two hundred and fifty clearly printed page* 
Dr. McCosh treats first of the elements of emotion, and, secondly, of the 
classification and description of the emotions. He has been led to the 
consideration of his theme, as he says in his preface, by the vagueness and 
ambiguity in common thought and literature in connection with the subject, 
and by " the tendency on the part of the prevailing physiological psychol
ogy of the day to resolve all feeling and our very emotions into nervous 
action, and thus gain an important province of our nature to materialism." 
The work is characterized by that " peculiarly animated and commanding 
style which seems to be a part of the author." C R I T I C A L NOTICES. 
"Dr. McCosh's style is as lucid, vigorous, and oflen beautiful as of old. There 
5s never any doubt as to his meaning, nor any hesitation in his utteiance."—Loudon 
Academy. 
"It would be well il all who have it as the'r business to influence the character of 
men would study such a work as this on the Emotions."—Examiner and Chronicle. 
"We recommend it to all students as a perspicuous and graceful contribution to 
what has always proved to be the moat popular part of mental philosophy."—Ihe N. V. 
Evangelist. 
" The work is marked by great clearness of statement and profound scholarship—two 
tilings which are not always combined. . . . It will prove attractive and instructive 
to any intelligent reader."—Albany Evening Journal. 
"The analysis is clear aud the style of crystalline clearness. We are inclined to 
tiling it will be the most popular of the author's works. We have read it from beginning 
to end with intense enjoyment—with as much interest, indeed, as could attach to any 
work of fiction."—The Presbyterian. 
" The whole subject of the volume is treated by Dr. McCosh in a common sense way, 
with large reference to its practical applications, aiming at clearness ot expression and 
antness of illustration, rather than with any show of metaphysical acuteness or technical 
nicety, and often with uncommon beauty and force of diction."—N. V. Tribune. 
"Apart from the comprehension of the entire argument, any chapter and almost 
every section will prove a quickening and nourishing portion to many who will ponder 
it It will be a liberal feeder of pastors and preachers who turn to it. The almost 
prodigal outlay of illustrations to be found from first to finis, will fascinate the reader it 
•othing else does."—Christian Intelligencer. 

*$* For sale by all booksellers, or sent, postpaid^ upon receipt of 
(rice, by 

C H A R L E S S C R I B N E R S SONS, P U B L I S H E R S , 

743 AND 745 BROADWAY, NEW YORK. 



F i n a l C a u s e s . 

B y P A U L J A I T E T . 

MEMBER OF THE FRENCH ACADEMY. 

Translated from the Second French Edition. With a Preface by 
Robert Flint, D.D., LL.D. 

One Vol. 8vo., - Price, $2.50 

" Here is a book to which we give the heartiest welcome and the study of 
which—not reading merely—we commend to all who are seeking to solve the question 
whether the universe is the product of mind or of chance. Perhaps no living 
author has been more thoroughly trained by previous studies for the work done here 
than Mr. Janet; and no one is better fitted for it by original gifts."—U?iiversalist 
Quarterly. 

" I regard 'Janet's Final Causes' as incomparably the best thing in litera
ture on the subject of which it treats, and that it ought to be in the hands of every 
man who has any interest in the present phases of the theistic problem. I am very 
glad that you have brought out an edition for the American public and at a price 
that makes the work acceptable to ministers and students. I have commended it to 
my classes in the seminary, and make constant use of it in my instructions."—From 
a letter of Professor Francis L. Patton, D. D. 

" I am delighted that you have published the translation of Janet's ' Final 
Causes' in an improved form and at a price which brings it within the reach of many 
who desire to possess it. It is in my opioion the most suggestive treatise on this im
portant topic which is accessible in our language, and is admirably fitted to meet 
many of the misleading and superficial tendencies of the philosophy of a popular 
but superficial school."—Extract from a letter of Noah Porter, D.D., LL.D., 
President of Yale College. 

" The most powerful argument that has yet appeared against the unwar
ranted conclusions which Haeckel and others would draw from the Darwinian 
Theory. That teleology and evolution are not mutually exclusive theories, M. 
Janet has demonstrated with a vigor and keenness that admit of no reply."—The 
Examiner. 

" No book of greater importance in the realm of theological philosophy has 
appeared during the past twenty years than Paul Janet's ' Final Causes.' The 
central idea of the work is one which the whole course of scientific discussion has 
made the burning question of the day, viz: That final causes are not inconsistent 
with physical causation."—Independent. 

* # * For sale by all booksellers, or sent, post-paid, upon receipt of price, by 

C H A R L E S S C R I B N E R ' S SONS, P U B L I S H E R S , 

743 AND 745 BROADWAY, N E W YORK, 



M e n a n d B o o k s , 

O R , S T U D I E S I N H O M I L E T I C S . 

Lectures Introductory to the "THEORY OF PREACHING." 

By Professor AUSTIN PHELPS, D.D. 

O n e V o l u m e . C r o w n 8 v o . - - $ 2 . 0 0 

Professor Phelps' second volume of lectures is more popular and gen
eral in its application than " The Theory of Preaching." It is devoted to 
a discussion of the sources of culture and power in the profession of the 
pulpit, its power to absorb and appropriate to its own uses the world of 
real life in the present, and the world of the past, as it lives in books. 
There is but little in the volume that is not just as valuable to all 
students looking forward to a learned profession as to theological students, 
and the charm of the style and the lofty tone of the book make it difficult 
to lay it down when it is once taken up. 

" It is a book obviously free from all padding. It is a live book, animated as well 
as sound and instructive, in which conventionalities are brushed aside, and the author 
goes straight to the marrow of the subject. No minister can read it without being waked 
up to a higher conception of the possibilities of his calling." 

—Professor George P. Fisher. 
" I t is one of the most helpful books in the interests of self-culture that has ever been 

written. While speci illy mtende 1 for young clergymen, it is almost equally well adapted 
for students in all the liberal professions."—Standard of the Cross. 
" We are sure that no minister or candidate for the ministry can read it witboutprofit. 
It is a tonic for one's mind to read a book so l.ui'Mi with thought and suggestion, and 
written in a style so fresh, strong and bracing."—Boston IVatthman. 
" Viewed in this light, for their orderly and wise and rich snggestiveness, these lec
ture . of .Professor Phelps are of simply incomparable merit Every page is crowded witk 
observations and suggestions of striking pertinence and force, and of that kind of wisdom 
which touclies the roots of a matter. Should one begin to make quotations illustrative of 
this remark, there would be no end of them. While the book is meant specially for the 
preacier, so rich is it in sage remark, in acute discernment, in penetrating observation < f 
how m n are most apt to be influenced, and what are the most telling qualities in the va
rious forms of literary expression, it must become a favorite treatise with the best minds in 
all the other professions. The author is, in a vctv high sense of the term, an artist, as for 
a quarter of a century he has been one of the most skillful instructors of young men in 
that which is the noblest of all the arts."—Chicago Advance. 

*#* For sale by all booksellers, or sent, post-paid, upon receipt of 
trice, by 
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