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PSEUDO-CHROMESTHESIA, OR THE ASSOCIATION
OF COLORS WITH WORDS, LETTERS
AND SOUNDS.

By WiLriam O. KROHN, ri. D., Fellow in Clark University.

roblem of psychology is the stu_dy of sen-
aa;.[;::ﬁ. ﬁﬁt v?en.lth of material comes to the mveshgati)r
as the deliverance of the various spem:}-l genses when h}e
several end-organs are appropriately gtmmlated. But u?
pseudo gensations constitute the .Sllll_‘lje(?tl ma‘b‘ber of [‘I;S%’
chology just as much as those arising from- ¢ bona u‘eb‘
gtimuli. Indeed, much light 1is thrown upon t.]‘m1 pro %
lems of psychology by following out this line of’ study 11]1
investigation. Some of the most lllﬂt‘,flll as well as ”le
most interesting psychological m:nlm'm] comes to us in ‘,1'13
form of pseudo sensations. Of all the interesting phc}uimw‘.x
which fall under this head, the pseudo sensations of sig 1}:. are
the most numerous. The present paper deals with one form
of pseudo photesthesia, to wi@——tlmt large class of pl_mutomﬁna,
in which colors are called up in the mind of the s_uh]ec. w -?f
certain letters or words are spoken, or seen in print 011 wln ;
ing. The term t golor aundition,”” so commonly used, (toei
not cover all the cases, for there are instances, as the corg‘ex
will show, in which individuals have these pseudo sensat:;()ns
of color when they sce words, but nol when they llez‘;r ;](im
enunciated. The term we choose as a sort of lfthel. or t.hls
interesting class of phenomena s that of *¢ lfseudo—nhl onfles e:
gia.)? Pseudo-chromesthesia is thab peculiar fat:ultyh(_) hasso
ciation of the sensorial perceptions, by means of which any
primary sensation, or even a purely psycluc:'ml pi‘ocess t(_:aE
evoke, in the case of certain persons, a false visua ser}sﬁm :}(‘11
of color, constant in the case of the same stafnulus_“:it _the
game person. The phenomena may be of 0 pt.lea.-l origin, i. e.,
the efficient cause may come through the eye (or the ]?e]mlni{
image of a visual gensation) of the graphical to}'llnis ot a ele
ter, a number, a geometrical figure, such as a circle, Ti ;‘.l.r-lg ;
or square. They are of acoustic origin when the e 1.912:11‘1
cause passes through the ear or 18 a memory image associate

colored the following :

1. Vowels.

2. Consonants.

3. Musical notes.

4, Sounds of instruments.
b. Tigures.

chical.

- a= vermilion red.
€ —=To08e.
i = white.

Of the consonants :

¢ =—ash.

d = yellow.

f = opaque white.
h = blue grey.

k —dark green.

PEEUDO-CHROMESTHERTA.

~ with that organ. Thus every noise, every sound perceited
- objectively, or evoked mentally can arouse these pseudo s:n-
. pations of color. This is especially noticeable in the case of

the human voice, as in public speaking or reading aloud.

A.—HISTORICAL AND DESCRIPTIVE.

The great poetic genius, Goethe, was one of the very first to
- make reference to this subject, which he does in his Thery
of Colors (1810). In this connection he refers to the little
writing by Hoffman, which was published in 1786, in whch
a case is cited of a Swiss magistrate and painter who seemed
endowed with the power of giving color to sounds.
sounds of the various musical instruments evoked strong
color impressions, which were especially vivid in the case of
the high notes. Thus the notes of the violoncello seemed to
him, indigo blue; clarionet, yellow; trumpet, bright red;
flute, dark red; violin, very bright blue;
color; and the flageolet, violet.
The first case of psendo-chromesthesia to find a place in ihe
medical journals, and the first, as well, to receive a minute
description, is that detailed by Dr. George Sachs—a case wheh
occupied a considerable portion of his inaugural dissertation
at Erlangen in 1812, written in Latin, and afterwards tranda-
ted (1824) into German by Schlegel.
peculiarity he gives so much space was an Albino, ad

6. Names of cities.

7. Days of the week.

8. Dates.

9. Epochs of history.

10. Phases of human life.

His pseundo-color sensations were of three kinds with
reference to'l;lleir origin — optieal, acoustic, and purely p3y-

The vowels appeared as follows :

0 = orange.
u (00) = black.

il= Wllit;B.
m == white.
n — white.

s =—navy blue.
w — brown.

hautboy, rese

The person to whose
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el Musical notes generally had the same color as the let- ‘nothing at all new was contained in his little book, and in

:% ters which would indicate these notes. the same year Vauthier published a little account of his own
Do o | . experiences, in which a certain sound awakened not only a
L% I i Iul thlc? i:aasetof ]ilal_lte numbers : e color impression but also an excruciating toothache. Y
A ‘]I 2= indis 1t£nt('3 white. 7-— Lr;( }gi). - ~ But Peyroud, in 1863, was the first man to recognize the
e o QII' 3i unﬁeéo : in. : - hl‘?\lt:' 1:‘1 white. Iphysiologlcal character of these phenomena, and also the
sl — asd or. ’ - - o . " first to attempt an explanation. The case he records is that
ﬁ‘e by 4 = rel. { = alr green. x - of himself, and is of especial interest because it was a case in
42 b — yellow. ) = pale uncertain yellow. which the impressions were aroused by oplical and not by

anditory stimulus. His experience with these phenomena
did not begin until he was about fifteen years of age, when he
began to see certain letters, especially vowels, intimately
bound with colors.

With Perroud :
a = orange yellow. 0 — canary yellow.

e = bluish or pearl gray. u (00) = sombre brown.
i = carmine,

It is an interesting observation that in groups of numbers
of several figures, each group takes the color of the last figure,
but the tints remained rather distinet without entirely merg-
ing into a single color, the figure of a superior order domi-
nating in general. Zero does not change the color of the
figures to which it is joined, but does change the general ap-
pearance, e. g., 10, 11, 100, 110 and 111 all are white, bub
they differ in brightness and clearness. This subject had lo-
cal colors for each of the cities which did nob always cor-
respond with the colors he gave to the isolated letters, which,
when grouped together, constituted the name of the city.
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_Diphthongs give the sensation of fwo distinet colors, but
this is not the case with compound vowels. These form a

e S

Likewise as to the days of the week. Sunday was white,
gsometimes slight yellow ; Monday, a clondy white ; Tuesday,
indistinet tint ; Wednesday, yellow ; Thursday, green ; I'ri-
day, obscure white ; Saturday, a bluish ash eolor. Itis to be
noticed that the colors of this man were not equally distinet
or intense, and that he did not perceive in his pseudo photes-
thesia all the colors of the spectrum.

Some of the early observations along this line were those
of Gautier in 1843. He contributed nothing new, except in
recording the fact that he could produce these psendo sensa-
tions of color artificially, in particular by the use of hasheesh.

Tn 1848 Dr. Cornaz sought to stir up investigations and
researches into the matter by publishing a little brochure on
the hyperesthesia of colors. His efforts were not entirely
fruitless, for very soon after, Dr. Wartmann ghve out an
abridged description of two cases. In 1865, Joachim Raff,
the composer, declared that the gounds of instruments pro-
duced color impressions of various kinds. Thus the sound
of a flute produced the sensation of intense azure blue; of
the hautboy, yellow ; cornet, green ; trumpet, scarlet; the
French horn, purple; and the flageolet, gray. The clearest
and most distinct shades were those evoked by the high
notes. Also Ehlert in one of his musical letters from Berlin
describing one of the symphonies of Schubert, says: ‘‘The air
in the scherzo is a sunny warmth, and a green 80 tender, that
it seems to me that I breathe the odor of young fir trees.”’

Chabalier published some interesting cases in 1860, but

s'inglc tinf, a trifle more intense than that produced by a
single vowel. 'V appears greenish, while all of the other con-
sonants partake of the color of the neighboring vowel (irra-
diation). TFigures are also united by him to ideas of color
but less distinct— 1, carmine (same as i) ; 2 and 3, gray; 4‘
gombre brown; b, indistinet; 6, green; 7, carmine; 8:
canary yellow [might not 8 be two o’s? (8)]. It is a poinb
of great interest that with this person the colors become
more intense the further one reads, and the more tired he be-
comes, as well as the more his attention is concentrated.
Chabalier again took up the matter, and in a more
bhorqughgoing way, in 1864. His explanation was also
physiological like that of Perroud. With him a is a deep
black; e, gray; i, red; o, white; and u (00), sea-green.
He obhserves that, as prinfed, these vowels appear uncolored,
and perfectly black, but he could have no mental concept of
them without arousing the colors as given above. He de-
geribes the consonants as ‘“dead, inanimate and entirely
secondary.” With him proper names had very vivid colors
according to the grouping of the vowels. The color much
more vivid than the name. Would often forget names, but
never the color of the name. With numbers be noticed that
2 and all numbers terminating in 2 seemed white merging
into gray ; 5 and all terminating in 5, a vermilion red. The
days of the week also had colors as well as the months
of the year. Thus, Juin, very red ; Juillet, light red ; Aofit,
sea-green; and all the ‘“ ber’’ months were an earthy gray
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24 KROHN :
by e). In 1865 Verga observed some new cases
i(i:l(goiggiﬁeﬁ C)lmha,lier, and in 1871 .Ka-iaer also ObSel‘V;}‘d:
come new cases, which he treated in his compendium on opti
calf’gg;};)?glli{gre is no contribution of more interest than L]‘mI;
of Nunssbaumer, who, when a student at Vienna, ab the a% 0
93, published his observations and those of his .brot.h er. 1t:-iy
bo’th possessed the finest diseriminative ability for 3011;1(8
from a very early age. From the age of 4 orlﬁ yearIs t mg
both experienced the phenomena of (:01_01' a-n(_llt.lon. lrln ?I:,o
of their games they used three spoons with s_trmgs' attachec b
make bells, and each tried to excel the other in ma.l\11l1g sioun.{_ )
claiming different ones produced this or that eolor, I:le. 1.{1}80!
cussion always ending in a fight. With these two hmt.hoils;t .1..
perception of color seemed purely subjective. Of the {\“ro; E
they colored the vowels only and not the’ consonants. its .
F. Nussbaumer, of the piano sounds, re 18 chestnut lfro thll ;
fa is brown with gray lines; mi, is sombre brass (.-.9101' at; -;2
beginning of the sound and blue at the expiration; (a g
chamois skin yellow ; la, is a clear orange yel_low; _fﬂ'" 1.:_;
transparent lemon; sol is yellow changing into IJlm:,lls.v?:é
white at beginning and then changes info t.ranspm.‘enl \:‘%iﬂl
blue. The sound of a rolling carriage IS; a gra.y. Jmetet -if
yellow ; that made by a saw is green. I'he voices o 1;\21}, in
effeminate and sharp, are like the cn_lm- of a fartl‘ru} 1:_,‘1.1 b
autumn ; harsh voices are a brownish gray. lllu_. ngt b
tones of a trumpet are a golden yellow .and dlrf'tp {mtllouse,“d
little table bell, yellow ab first {md bluish Tt{:m. ard the . 11;
These sensations of color with John Nussbaumer ‘}(‘:m
also of acoustic origin. The high sound of a trumpet g‘aﬁe hi .
the impression of lightning. Other sounds called If)’itr Rglnof
ple tints of color. 1In 1876 Prof. J. Nuel 111-.1(10 a 1(',811!‘1‘[(]' i
the facts related by Nussbm‘ljmﬁr a.ndk s;lei*E himself to expla
his attempt we shall speak later. )
thg}l'allotij:;a works oﬁ)thin class of sensations, none 18 .mor:i
familiar or more frequently quoted than that qf Bll(fl-ﬂ'ti‘ El:‘lld
Lehmann. We will cite but one of his cases 1n t (,t;u, ’ ‘:1. F
gelect the one we do hecause ifi is a clear case of c.ulorl .Jl('l'[” 1]::.:{;5
The gubject (the 77th) maintains that the form of a 3 ':m;p»;qt
but little to do in evoking color impressions, .buth he Eﬁe
change in the sound or quality of the tone greatly changes
de of color. ] _—
Bh%Vords learned before he knew his 1ctterls, 8. lg.! ; -211:)11»
lionen,’> have a single color, while others take tllz‘(}lr Lh »
from the component letters. Of the languagels,l t“i)u?) i
gombre brown; German is green ; TEnglish, _ll% 1. rsom,-
Ttalian, bluish; ancient Greek, yellow ; and Hebrew a

v ':'-é_n_'_
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bre tint. Up to this point it is, as stated above, a case of
color audition ; but when we come to the figures, we find
that the various digits evoke color sensations entirely inde-
pendent of sound, and it thus becomes a case of pseudo-pho-
testhesia. In the case of geometrical figures, a succession
of acute angles, AANAAAAA ,gives a light tint; a series of

obtuse angles, ——— ——_ givesa little darker;
and a continuous wavy line, ~———~~——~—~"~ gives astill

darker shade. A circle gives a bright yellow tint, while a
triangle gives a clear, bright, silvery image, and the rectangle
also a very light color,

The low sounds with this subject were all black, passing as
they rise in the scale into a reddish brown and browrish
yellow in turn. The middle sounds are yellow and the most
elevated are pure white. Surely the ¢ chromatic secale’’
should possess no terrors for such a man. The noise of
respiration is gray. A erackling sound is made up of white
points ; a tremulous sound is a light bluish gray.

With this subject the color associations transcend the ordi-
nary limits, for he has them awakened by senses other than
those of vision and audition. Thus, with the sense of smell
there is no odor without a color sensation. A cold in the head
changes the color of these odors. The odor of vanilla is a
light lilac ; of the rose is rose color; odor of ammonia is
whitish ; of vinegar, red; of cologne at a distance, reddish,
but under the nose it becomes a transparent gray. In the
realm of taste— a sweet taste is red, a bitter taste is a dark
brown ; with vanilla the taste evokes the same color as the
odor, showing that the so-called sensations of taste are
largely those of smell. \ The painful sensations color them-
selves according to their intensity : thus, violent pain is
white ; heavy headache is black ; an intermittent sharp pain
is made up of white points, the same as a crackling noise; a
pinch gives a yellow color. The days and months are also
colored, but independent of sounds.

In 1882, Pedrono, the well-known rhetorician of Nantes,
published a case of no little interest. He seems to have
colored sounds rather than words or letters. These coclor
impressions he deseribes as sudden and spontaneous. The
sounds are translated into color before he can stop to think
whether the voice is high or low. He externalizes an image
hovering round about and above the person singing or pro-
ducing the noise. Vowels when standing alone give no

. chromatie sensations, only when uttered, and then they take

their color from the tone of voice. In general, low sounds
are sombre and high sounds are bright. Every noise,
whether a harmony, discord, crash or clang, produces a
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geel . intelligent scientist of 1 visi ician, but
L3¢ ) . o the most an intelligent scientist of normal vision, no musician, bu
’:‘3" chromatic sensation. t,(;lf vﬁ;f:“;ﬂiﬁll‘}fegﬂ;eﬁv&;ﬁe: ‘l?y him. likes music. His chromatic sensations are of acoustic
Eg B agreeable, and fortuna '3{1 od on different instruments gives origin and are always externalized. He fixes the colored *
el The same melody wh.en i Upon a harmonium or tenor image at a distance of one or two meters from his eyes.
{i;f@.. ' different ml-m-lmpll‘ism({nsél-lrionet red ; and piano, blue. With him, as is usual in the case of letters, the domin-
Rt | gaxophone it 18 YB'QWGLH 0‘| siok the color is there ; whether ating impression is produced by the vowels. Each image
&% {§ W hether the person 18 see

arouses not only a special color but a special form as well.
Thus a is oval in form on a perpendicular axis of black; é
and & are squares of a dirty straw yellow color; i is a large
point of silver white; o and & are chestnut red on disks of

iq opened or closed makes no difference.
t-h%;aslr:;; Eiit.tfle work published also 1n }882, 1? hh;‘?i?}f}::?rsei;
lady of 25, a wife of a physician, who § .
Ereil\if?doi-;;or ifupressions, which seemed to be associated with
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1o interesting things he n}ﬂ.tlder red; u is a greenish blue. Diphthongs are colored
R sounds rather than forms. One.(:i H];ﬁ ?::i(:;:?;l"I%ronouifu‘.ﬁds like vowels: 0@ gives a circle, each half of a different color.
f".f relates is that polyg}-n:‘m_bl'l?-_ T!?I;:?l'la-lble lenmd; it slowly Consonants have no influence upon the color of a vowel
R& Sy 1 give the color of the prin€ipd ¥ Jlor. The cases related except in the case of m and n at the end of a word. Noises
R | spoken, each syllable has its IEEIO‘;“ work, are sufficiently are also colored by this individual ; thus the noise of the
A | by Francis Galton, 1 his wel finaon ! * waves (French, vague) gives the color sensation of ou and i
R familiar and need only a passilg it £ 57, who together. Deep voices are a dark chestnut if low and pass to
et by Rochas is that of 2 lawyer of i, ) g : e ;
et | The case related by Loc t. musician. He is a traveller and light chestnut in louder tones. In singing the color impres-
e hile he likes music, 18 not @ an. ;
X wihl

lished linguist, but has never heard of color audi- gion produced by the baritone is chestnut passing into yellow;
an accomplished 1 , but has ne

C el
Cad
v":g

i jence an tenor is a deep yellow; contralto, light chestnut; mezzo-
Ra3L tion as @ phenomena, but always tlh{-)l“'gh?w:}nﬁt \?1:5?‘1 l:éuml‘k- goprano, light yellow; sopranc, pastes into light and lighter
"fhm : entirely normal one. He DOSSESSES ! ”Sm‘_ei acoustic as to yellow ending in a cream. Of the different instruments the
2D | | able degree and his impressions :‘uc ?tnlz;ztpf{o;‘ilze gensations, clarionet produces in low notes a deep dirty yellow, while in
“3":3‘ iy their origin and l’“)"-"""—"‘_‘l‘ _He dm"s ‘llo(:,' i his brain. Of the the high notes it arouses a light yellow. The low tones of a
";,;’ '15 but sees, as he eXpresses it the _u‘ill ks o, yellow; 1, (00) flute are yellow, changing suddenly into light blue and then
¥R vowels a is carmine; e, white; 1, & e 15 ale rey, Words into white; hautboy, chrome yellow; the piano, if played
..ét"f .,5’, azure blue. The consonants are as a :J“l‘étlt:b'lf'ﬁ g 'lll‘hle atious moderately quick from low to high, gives first chestnut, then
RO e || take their color from the compfnll‘e{l . Tl‘ll.lﬂ German, in clear red, wavy yellow, blue, bluish white and white in
'ft;i;g | languages also have their color labels. :

turn; the violin gives garnet, orange, yellow and white in turn
when passing from low to high notes, while in the same way
the ’cello gives chestnut passing into carmine.

Prof. Steinbriigge of Giessen informs us of a case that was
brought to his attention by an exile German Jesuit in Madeira.
It was of a boy of sixteen, who had always lived in one of the
country districts of the island, was strong and healthy, unim-
aginative, lazy and unmusical. His color impressions came
spontaneously and suddenly; no time elapsed in which mere
association could take place. It was rather a case of per-
ceiving the objects, sounds and noises as actually colored.
Fechner also collected a large number of cases, of which 347
were decidedly clear and authentic. Under these we find two
of persons totally blind, who mever mnoticed this peculiar
faculty until after they became blind, when they possessed it
to a remarkable degree. Also the case of a color blind persen
is cited, but he associated only the colors, known to him,
while red was lacking. One lady, who always had eolor im-
pressions in connection with numbers, proper names and days

i ring i rellowish white ; English is dark gray;
glc:;lia:ll:?:%;zlﬁrg:etﬁolﬁis, in the main, either yellqw m-l;',a‘t:n:;;(:‘,‘
I)Et sometimes a dazzling metallic tint; I_ta.lm'n, 1{3 $e|13(1£ t.llmt
{ mine and black. 1t is8 with 1'eferemr'e to mumu;:(‘ a?lm s
| tilg i) espcrc ia};limﬁlt;(:set-int{?;;zlflﬁl 11‘1(i’gﬁser‘ pass from
| & or deep rose tint ; the ‘e inte £ : :
[1!:::1113 yellogv, then blue, and finally ‘blaclem ::) 1 :}Eﬁpi:uif:(;

recisely the order in the s_pecl;ru_m. he orde R
e .cording to the number of luminoas light vnpmt.tons,_ d fpe
?;;Of:oteg of few vibrations produce red, Wh-ll? the %11;;]:;3 ,'1 I?g
many vibrations, cause the perception of vu}l et. Iré B ogi ing
the notes by names the vo\_vola give the color. -1;- o<

re of a déep carmine, while high sharp voices h g v
3ark blue. Among musical instrmi'fm_rl\lt._s ;}tl.ejfﬁg‘é . ohautb‘o .

: i . of atrumpet, a brilha 'l 5
(flllul;,gl ;2' (itligflzl.n‘fﬁ:le(: violin p.fmd fife, deep violet or glossy

%k : guitar, gray. ) ’ r
hlaﬁ:u’regb lacqu;ings ug with the case of a man aged DO,

|
|
i i -ed ; French
:‘ which consonants predominate, 18 mouse colored ; B )
|
1]
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of the week from her earliest childhood, wrote in connection
with the answer to the list of questions sent out to such per-
gons: ‘¢ My mother associated other colors and was always
very indignant when I maintained that the colors were other

than those she gave.”

The subject of whom Paul Raymond writes is a man of
30, strong, never been sick, but impressionable and has alter-
native moods of excitement and depression. From the
earliest times he has had these color impressions called up
chiefly with the vowels. No musical sounds give him per-
ception of color. Each syllable takes its color from the
vowels. The languages are also colored. Thus English is
gray; Italian, yellow; German, black ; Spanish, blue. Bub
each word takes its color from its component vowels no
matter in what language the words are found.

The case related by Griiber possesses nothing especially
new. Itisa case in which these pseudo sensations can be
traced both to acoustic and optic origin. Figures also have
colors with this person, and merely by the aid of combinations
of colors alone is he able to carry on arithmetical processes.

Of the printed cases in Tinglish that which Prof. Holden

records of his daunghter M ildred is one of the most interesting
and thoroughgoing. (Cf. Nature Vol. 44 p. 223,.) By mere
accident he learned of the color associations possessed by his
daughter and became intensely interested. e made a record
of the colors as associated with letters at six different periods,
when she was 7, 8, 103, 13, 144 and 174 years of age, re-
gpectively. The agreement of these different lists is most re-
markable, showing very plainly that it is not a case of mere
memory, but one of vivid and permanent associations. In
numbers, 1 is black ; 2, cream color; 3, light blue; 4, brown j
b, white; 6, crimson; 7, greenish; 8. white; 9, greenish;
10, brown; 11, black ; 12, cream color; 13, blue; 14, brown,
and so on. Thus 11 has the same color as 1; 12 a8 23 13 as
3; 14 as 4; 15 as b,ete. In going over the table we find that
G,P, T, %, 7 and 9 arve green; A, H, b, 8, V and Friday
are white; C, 0, 8, U and Saturday are yellow.

We will not give place here to the contribution of President
Jordan, because it has heen go recently published and is very
familiar to all. In this same article are also detailed some of
the interesting experiences of Prof. Spencer, of Moore’s Hill
College, Indiana. The writer is under greab obligations o
President Jordan for the hitherto unpublished account of the
following three cases. The first two were furnighed him by
Mr. Launcelot and Mr. Harris, of Lexingzton, Va., while the
latter was received from Miss Woodward, a student in Stan-
ford University. They will be given with the exception of a

PSEUDO-CHROMESTHESIA. 29
few minor changes in th
I e correspondents’ ow

yo]g[ng llaciy in the first case is aboﬁt 18 year&? ‘(:;1 w%rds. the
i gr IBIS ell;, gho_had been amused at my color :gs;:rci ti
I Brogwy asfe Mlss’Juha B—— the color of A. She oo e
. ;1, of course,”” and was surprised to hear thalt".e?:;h(;l’
g ggiar;;beveliy'oue. ““ How could anyone tell whlet;lld
examin"i,t' S ph ity or no_l; except by its eolor 1’ On fi rtll i

ation she gave without hesitation the colors of lmﬁ

s

of the letters, there being a few
e x : 4 ew U whi
difficulty in expressing ikﬁ wonlsthe SUisrmb whidighe foud

%:gbrl::n. .]J{= l;:l:«:[c;l‘cl. 8 =1lead-color

- = green. T= ,

]%iYEIIOW. L—brown. U 2};‘\5151![1 s

5 . %ﬁ?}{)-w DNI =green. V= gr'q:
=yellow. =green, —brow

g —_ })']aﬁak. O =red. §V—~ lbrgwn.

Hi l;;g tkpearl. P —=gray. X ; pel?r -lctrlor.

- =—ie1?l'-3(- .1 Q=green. 7= rs 'e %

ad-color. R=red. mgixeblt ? ’bmwn
d.

She also gave the colors
_ Shea j of a numb
mt};ﬁ:)t:lii whctheil(' they were pretty O(i'rooti:r:::']il:g of persows,
wo weeks after this I question 1 .
{)c:nivtlig;lllle colors of the letters, which shee':gal\:gli:;{:eg "
m;e L :me exception,? precisely the same as thos g
o 50] ::;, g;a-g?] wh;ch my sister had taken down. I 112300231:“?
a number of names of [ oth rorie
- f 5 persons and
th::at ‘?;(;eldiscovered tlm_ls the word took the C(r)llof E}:'c;o‘lmrdﬂ.
acce“te&a 0;‘1 vowels Wlll(‘-}'] it contained.®* The color 'Oml?f
o pE::'s(')nﬁ:_;:l]f(‘ é:lreglt’(;mmated, and when a ay]la;ble wlag lt;u?i
ed, its ¢ i
Aslll‘xﬁey 55 iy onfy. color was ignored altogether. Thus
e name or word is colored accordi
I ! rding to it ul
(\;inl{:art:er‘lv{;:-ixl'm,tﬁlot'lts sound. Thus Lt'lraii ye]igivl:l:gt?dagr
g I,ormere (-0‘130 :.ma] in Josephine is lead-color and yelloi' :
olor, however, predominating i =
glﬁigsilsfns(lzﬁi;llebﬁzl%r of Qrée{ke she answe%ednll)llf;c ;pe??i;wé
) Furly, n wrifing the name : ving i
h;ar, she said it was red and yellow. Ye?fh';né%lshgmqg il
plays a part, as the following list shows : B
Lancy,* bright brown.
Lila, bright yellow.
Lina, nearly black.

Myrtle, color of y, a beautifal
name.

Larkin, ‘¢ wine-color brown.”

;(Yt'olqr of crape-myrtle.
given as black in my sister’s list
ig(tm g}g{lglaoz ﬂig- 68, which I have since seen,
s in Alice—seems inconsistent. The » seems to figure
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Alice, dull brown (a hideous
name).

Amy, less dark.

Lettie, light yellow.

Lilly,lighter shade-lead-color.
ine in Josephine, Lilly.
Rosa, bright red.
Lula, deep blue.
Ulla, lighter blue.

There are some exceptions to her law for coloring words,
the following being those I could discover :

Buck, red. Will, red. Mary, green.
*Wirt, wine-color. Willie, white. *(assie, green.
Bird, red. Rauth, lilae. Lizzie, green.

All of these except those marked with an * are names,
chiefly in her family, with which she was familiar before she
knew her letters. The other two, however, she had not
heard until recently. Moreover, a number of her family names
are colored according to her general law.

It is with names of persons that she chiefly associates
color, but she gives the color or colors of any word according
to its vowels.

She has three colors for sounds—yellow, red and dark. A
high note on the piano, & cricket’s chirp are yellow; a low
note, a man’s deep voice, dark (precisely as with mysell).
She gives as red a cat's mew, a cock’s crow, a man’s whis-

tling. A rattle is yellow.

She has no associations for tastes, smells or pains.

The second is the case of Miss Rosa B These two

young ladies are cousins.

a—brown. j=lead color. s=yellow.

b= blue. k=1light brown. t—=yellow.
c—=gray. 1=black. u=blue.
d=1ead color. m=green., v=gray.
e=yellow. n=gray. w=Dbrown.
f=brown. o=red. x=Dblack.
g=yellow. p=yellow. y—lead color.
h=green. q=green. 7z—gray.
i—lead color. r=dark red.

« 7" when connected with IL” is always green ; il not
is blue. The color of a word is generally determined by the
vowels it contains.

Names that she was familiar
letters arve exceptions to this rule.

The third case is in the form
M—.

1 think I must have been about four years old when I began
to associate color with words, and it was evidently their
sound and not their meaning that aroused the sensation.

with Dbefore she learned her

of a confession by Miss
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- Yet I do not remembe
r that letters or numl]
C i re e hers e
':ll:.lg t?ll:lsctlltilll:lle}.)leBSIO‘ll. OI:lly. new words such as T E?.Lz:f'fllvf?}'
g Deshitin , gave me a distinet idea of eolor. anﬂy nams
ok e W]g_nlren names nearly always had some colors
e nanc 1 had none were soon forgotten by me. 1 (-a’
amchil S enm of some p.cop]e in stories told me whé.n I wa::
g :fm:; ggoﬁlr;heu]' color accompanies them. Again
A story and a person in it in wh { ;
(I;l‘;cl:] é}g 1131111(1)111'?{ l(})lfbei:]lf:bed than in those first nmntt):il(;n{:t;ﬂ;gcr %
5 . 1 e name. When the na i | me t
B ?‘:or i}s lacking or indistinet. The salrglé‘:-.]'g‘:(;sot'ml? m? s
. Vj;forg;e“f;lp‘ga}ue color, no matter where it was use?l]m "
M ;t(.one ltli?:‘?ehl?:;ﬂl ac;'iuatonmd to ]marif:g t-Ia'iiv hed
E ] 7 brother, who could spes: re
E:':ann(it;m?et_l the word ¢ eneore,”, but wit-]mué’mr!i'ill’ll o
. don%t’ tit‘s?cmlll(}ml yellow to me and I did not f§1-getgit e

i think that music was ever acc i G0

: accompanie b
:gl{f;xsb iml; almelody, but I think that cer{ai11(;1]1;}r}(r1;0110:i
fol .bluer- ('1'1;] E-}hose words as having a distinet étolm- EuE -
hyer;a, ],1 ertha, blue ; Robert, brown ; alligator :'1'e *ng°
o t,iwy?& ;wyl, Alma, orange; Emma, blue; Chur‘li%a :'Jed’
P e ]._1 ril number of the current volume of the }2 :
ae;.,vorfo”ﬁ:ﬁ’ Bem{nlms and Binet publish results of. theil?zie
" pasure the reaction time in tw.l. "_ ;

) o : ! i &) JWO  CASer 3
:l}:léli‘gi?bgi-in lluI:'. Lime Jl_ulmat-el] is that which 01:1':12:;1 (l}}fvt'(\;?els .
e E'Omg.o @& cermm‘ letter and the touching of the eiéctf’n
gaaae 1f¢s.the associated color is announced. Iven ! lll(:
e ¥iruec? apparatus the time is found to be re;n'lrk:'ll)‘

% 8 in one ecase the avera i s 6 G20,
i i e average for a is .47"; e, .62";
tile4it1:e;?’h;i|?d ztmllllél ‘u, .ﬁht', making an average of 5’1 213062(‘ 1;

) ; nean time for the recognitio of the lotte
% ﬁlc%lllle iregs}ldless of co!or. was .45 sec. '1‘1|gns th:) orfnglti h:'uer
_ madé)a?(anr the a-ssomn_tlon of ecolor was .06 ﬁ(!(:l. Pthillilm'?
g ;ﬁnesh ‘of .experiments in which the mean rP'u‘tiI;l(:
gy igures alone was greater than for the '18‘3-;)(,'.' b(lwld
el ’thglc(t)llll: 1601-3011 to name the figure it took 0 76 qeéa lo
r0.70 sec. The color was always seen bef
G ays d
:ﬁe mniampg of thfs word was observed. In 1uom'z;nI:Sssece)]flIhl o
ico or impressions are more intense. ' e
. wcgrsulemﬁ]n nnmhc_:r of cases have been investigated 1
a,ccou; tﬂ;f’ Iilll.[; _o.nl.y one is selected for a detailed :mr(ﬁne;:t .
e imited space. It is that of Miss S : IJ'I Dbt
c(mgr lislll::?:i rl-lzove the average in intelligence and ;Pﬁt:ung
om PS N -].f.[‘he @sthefic element is a prominent fa(:tf)rafa.
i cogsg:?vflt?o;ye;af Fi]lle is ;m skillful musician, having I:'m;ght ]1::
EVal usic for some years; very we infor
as to literature and is herself a pleasin’g Wrirm‘tu :{}g‘flll"]ﬁd
AT, r
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32 KROHN :

the color impressions are prodqced in three “;T;{B't.hf‘(;;?ﬁ
and chiefly through the graphic forms ; aefoid (:ation. L
auditory stimulation ; and third, by means 0 ;

‘ 1 the letters are
is a complete and fully rounded out case. Al

colored thus.

A—opaque white.

B—=dark cactus green.
1—pale yellow.

D—=tan color. ;
{?:: w;r\:ntiif'iybl:};t\;'ﬁﬂ © T=red ; less intenge than H
= ver) 5 . ;

(G=yellowigh bright tan. " ;151‘;{-.

fI[I-;ltl.editcrimson- V= pearl —slightly lavender.
=black.

i =black.

J=Dblack aoer?letlmes ghades ;’(Vs : :3 el Toss Bt
= mt{o g“::" like H. Y=yellow into green. "
e, 7= brown sometimes shading
e hli‘mk' into an iridescent purple.

M=Dbhlue.

N=gray. ' -
The numerical digits are also co_lore(l_.rlré‘h:;;e]ll 1:1 ilggl]?tly
like i 9 is opaque white, like a; 3 ig brigh .gT, S
; 11 w: 4 is seal brown ; B, black ; 6, grey e ﬁgtﬁbers’aré
f)?lﬂ(()‘ ’9, brown, lighter than 4. The colors o )

o utGI‘B .
g ? u t g A 1a] 11".:11 h > l .t
0,“‘"“ d‘ll[l even e“l‘;rﬂail more mte & t; tl 0Re Or e

.I.;‘l musie wl']tumn ill di.ﬂercnlr k(‘,j'B G. ’). Etc., tlhe music hrl-B

e ¢

a general background of co]?r wl'(luch zght-ll;: lf:lf:::iec :?Hri Et},jcih ?n
o in yr indicating the key. . . b

3:2 ll;g]yef)f]e;‘)lils :;;11 colof All ¢ gharp’’ keys are brighter
i “flats "’ are legs brilliant. o

andw_‘(;jiti:s ,;;t)r;}o:::zcc;m alike but spelled differently have

q heir tone of color
L ffere . Words generally take ¢t e of_coior
g?rﬁ?;;;:é Sﬁ?ﬁ’lﬁl letter. 'Thus with the same letters in differ

t combinations we have different ctf!or-in}preﬁ?gﬁz:.ﬁid
Gln’I ':—-'—l'all . reed=greenish yellow. With this pc; i
(tltell”e ils ﬂ-;l intimate relation between fprm haTHLK ’i‘ o]
'1.?)“ ing several letters of one color we hnd1t (;1 : ,Q ?]‘) tan
',g}{l 1}3& ved; B, R, 8 and 6 are greenl;qb, l;ro;vu" )

‘ an Z, ¥ are R
: re yellow ; 7, F, 4 and & 31
?logjafdaﬁaaieaém? Th,is f;wt.gwc will refer to again in an
at,’t,empt to explain these phenomena.

B.—EXPLANATORY. N
method ig the only legitimate

O=black on white ground.
P=bright yellow.
Q=Naples yellow (buif).
R=dark green.

S=1light green.

— ontific

Believing that the s_scmntl .
one, we have sought in the first p
found before advancing

lace to present the facts as-
any explanation. The disclosure of

7 PSEUDO-CHROMESTHESIA. 33
b
facts is ever the best critique. First describe, then explain
is certainly the best law for method of procedure. Before
‘submitting our own view we desire to present a sort of ré-
sumé of the explanations already advanced.
+ Some have sought to find their explanation in the contig-
uous relations of sensorial centers on the cerebral cortex ;
in anastomosis between their different nerve fibres ; in the re-
ciprocal agitation, motion and disturbanece of their individual
cells. Others believe it to be due to reflex action and still
others attribute it to a confusion of ideas.
Carnaz held that it is a visual trouble, a hyperesthesia of
the sense of color—pathological and due to some optical lesion.
Prof. Wartmann and Dr. Marce also accepted this as an
explanation.
. Perroud (in 1863) was the first to say that it is not at all
- & pathological condition, not depending on material lesion,
neither constituting an illusion or hallucination.

Chabalier, while he recognized the physiological explanation
of the phenomena of pseudo ehromesthesia, does not consider
the phenomena as pathological, but allied to a light confusion
of ideas and still more regarded it as a sort of psychic per-
version, ‘“an illusion belonging to that class of illusions
. compatible with reason.””

. H. Kaiger presents the idea that the subject himsell puts
the color into an intimate relation with the words in order
to better engrave these words upon his memory. He says
that it partakes then of the nature of association of ideas,
going back to the earliest infancy and in virtue of which cer-
tain colors would be united to words voluntarily and then by
long custom become spontaneous. Schenkel also offers the
Bame as an explanation.
: In 1876, Lussana wrote that the sensorial centers of sound
& and color in the human brain could be contignous and thus
¢ influence each other in perceiving. Prof. Nuel has a kindred
. view. A year later, 1876, he writes that false secondary sen- *
i sations might be due to a central nervous irradiation deter-
i ring the sensorial afferent currents. And still in the same
i line Pouchet and Taurrieux hold that it is due to an abnormal
.« crossing of certain afferent or sensory fibres. But to this
Pedrono objects that, according to the Young-Helmholtz theory,
. an immense number would have to be turned aside in order
& to do the great amount of work. This assumes the validity
¢ of the theory of Young-Helmholtz. Pedrono himself would
~ rather admit the existence of sensorial cerebral centers located
i Bomewhere in the gray cortex and would explain on the basis
= of the contiguity of the chromatic and acoustic centers. This
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s :ﬁl e)lzplaius only a portion of the facts—those of color audition  they do it with o
Bepll 1L alone. o »with a vengeance. TI
& i hiE Baratoux, in 1883, states that the chromatic center can be e phenomena take place in the blin 1ey ask, why could these
PO AEL) ¢ ¥ . A © eyes are o d, in the dark
¥3:1d excited, nob only by impressions from the retina bubt by image is e pelilor shut, when the appearance n?ss, when the
= “- deliverances through the other organs of sense. Is the stimulus - . there are ql?.a y Sl“lflell and spontaneous? B ol the palored
ol always directly carried to the chromatic center or via the . tional th objections just as insuperable agai ut to our mind
:.Es 5t auditory fibres at times? He thinks these pseudo sensations  logical :0115' - While we cannot acceptagthlﬂst the associa-
e e | of color due to anastomose of fibres, rudimentary in ordinary . 4 psychi cxi’aaﬂa:tm_n, we can neither regqr{zl I-t’;:rely physio-
3 i!._i men, but in certain cases highly developed. - present diﬂi:::lctliaez(;u "7 as satisfactory. The Ia(:,a;: t]‘i];eory of
& Prof. Steinbrugge maintains that this class of phenomena . or surmount Befﬁn which such a theory e mselves
' . fore making a statement of ?}?DOtdOf‘[iEr—riﬂe
Z ese difficulties

aps, from direct double per-

n later years the corresponding disposition of the
e double perception aroused has been impressed
memory so that the associated color

we wish to call attenti
& vitomont, ion to the general fact t
L %Yoﬁfﬁg Ege:ﬁieduwiﬁh reference ?(113; ?ﬁeﬁ;ﬁ
e . 2 oltz the :
e of the simplest facts, e. g., theO;J}l,Je;zltlr?;;a :{L)(;cggﬂ .
rast.

[&5)
=
~

A2 R
l“
A

ariges, in the earliest youth perh

ception.
brain which th

(S
‘égi (& ,1 once upon the organic
Ykl i returns when the vowel or word is recalled. He says there The evidence f ;
7y s are two possible explanations ._pither the sensory gtimulus There is l;ceber?im histology is mainly againgt thi
n:;‘ L of one sensory Nerve passes to another sensory nerve in the rathorihian & b}‘: ency at present to 3c'cei)t L g is theory.
N 1 course to the braimn and thus reaches @ cortical center other &lho ith 1:11 '1 ree colgr theory. Hering’s onr color !’
than that for which it was headed, or it gpreads out beyond lmﬁmL_ﬂpﬁm:"t)fve certain “DwarrantabiegmslyPOt-hemS seems
aching a second center, of the ¢ destruction »” and ‘¢ co umptions.  His
ngtruction *’ of the

red

“g A

‘visual su i
risual substanco i the most diffculs atileof 1
rather than those of “ﬁlﬁggp{]bhp conclusions of 1?011 %oll'g;
careful i i i !
ul and painstaking exa;ninatiog hre ]Er(::ldn;higlﬁ?a.ce bl
ssary to

the limits of its own proper center, re
by means of which a second perception is freed.

Rochas explains by assuming @ sort of unconscious con-
colls that have to do with hearing and

.

ol |
’% ge b nection of cortical
LK | | vision. He adduces the case of Gautier, in which certain
5046 | ! £ ’ cerls say that ¢ i
.,“;- il excitants, e. g hagheesh, can estgbhsh_such connections or thgory 3{; cghn? photochemical facts compel u
A relations which do not ordinarily exist. Feré believes qualitatively aﬂ?{“ee;tdlﬂemeutﬁ rather than oni t(?[ agc’“t %
colored vision to be entirely due to the ‘[__‘la‘['th‘lllal' tone of the by aid of assumi nd arranged in a continnons sav! changes
nervons system, which is obtainable by different exc‘ltants and g explaihlg}g the varied combinations of s Seﬁles. Only
mosis between 1e phenomena of exhaustion cgnteleTenm )
] rast, the

mixin )
DOmenga.O(f)fL?L]f?;i firom fundamental color tones and th
of these combinati mages. The articulation and adj g e
ehiomgsthesia. ntion to the following facts of plsg;:ll:ist;
n the majority of ¢ :
conditi ages it seems to attach i
velosglfi)r; %:)l"fllglyeolfle:;ou? system, as f;gt]f;d; ;ts&lf toa s]pecia.l
defect of th he imagination. Very ra a well de-
Nussbaumei ?: or ear. It is mmarkableyt:.[l?iglfhls a A
able to distinguisgﬁq:]g]pcd with a very keen (‘Ear fg y]OungDr
: ven partial t % » 10T he was
using resonators, and wi partial tones in a klan o
do this, of COurs’ without any practice. T\ g withont
- e, requires kit o be able i
gense but : : 8 1ot onl ac 0
of thes:]‘;:-?lﬁ?oﬁf;:;ct C_(t’ﬁdltiou of thye (-13;%;;] E?(gla Orgm;,g ot
from the 13311:1 y With notable excepti s ozt
y years of the subj ptions, however, dat
sounds, especiall ubject. The lar ’ e
y speech. S : ger number col
of lathors.  Tho:dbe Some color only th i i
; » ondar olor only the graphic for
. with - ¥ impression inti T8
e perction Tt 1 5 pomible o e T
e two.

pmsenmtions. He rejects the theory of anasto
the two cortical centers and tangling of fibres. Professor
Prbanschitsch considers these pseudo gensations as reflex

gensorial phenomena.

Prof. Stevens’ theory may be taken as a type of that large

, class who rest entirely upon «¢ psychical association 7’ as basis
of explanation, when he says my own explanation of the
matter is this: When we are Jearning to spell we associate
certain colors with certain words and those words give us the
idea of color. These words may be said to be chromopoetic
and this property cannot be dissociated from them. For
example, D is associated in my mind with dog, and when I
think of a dog it never is a white dog, but always a black
one; hence, D is black, I brings up ink and black ink; J, a
jug of a brown colorj V is a vulture, which T always think of
as brown.”
Thus there are a large number of investigators who claim
t fill the bill, and that the only

that the physiologicral does no
explanation is to apply the law of association of ideas and
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36 KROHN :

Then heredity plays an important part. Tt is very infrequent
that a single member of a family alone experiences pseudo
chromesthesic impressions. These impressions of colors
become more intense, vivid, and striking when the person
is fatigued. 'The intensity and clearness of these color sen-
sations are different with the right and left eye of the subject.
There seems to be a perfect agreement in the testimony to
the effect that it is the form or sound and not the meaning of
the word that calls up the color. To a certain extent these
phenomena can be produced artificially by means of drugs,
etc. The larger number of the subjects are women, who
as a class can hardly be called infrospective 5 ab least they are
less so than men—but they are more observant. These
gecondary color impressions remain constant in their relation
to the primary perception. That is, the same colors are
always called up by the same oxcitant or stimulus. In
experiments we have made upon such subjects with view to
ascertain the reaction time, we find no measurable difference
between the time it takes to announce the letter and to an-
nounce its eolor. Thus with the ordinary « Fallapparat "’
connected with a Hipp chronogcope, you expose the letter D.
1t takes no longer for the subject to say
geeing this object than it does to say L B
few exceptions to this rule.
which the color i recognize
To us it seems plain that the theory
cannob account for all the above f
an explanation in a few cases.

d before the letter or figure.

gociation "’
may be satisfactory as
must, for sake of convenience,
clagses. (1) Those that occur within t

gense, pseudo ¢hromesthesia of optical o

phenomena which find expre
the one primarily excited, for examp
no case would we feel warranted on the basis o

knowledge in attributing
elements—to the rods and cones—though
tation to do so, especi
forms produce gimilar color impressions.
gome cases the phenomena could be righ
crossing of certain afferent or sensory fibres.
jects to this by gaying that it would take
of such fibres. He seems to be ignorant of th
number of optic fibres alone is

thirty-eight thousand (Salzer) and one million

The optic nerve fibres
macule lutea, they are finer and in
tomose freely. The rods and cones, 1

¢ tan-color’’ upon
There are very
Indeed there are many cases in

of ¢ psychic as-
acts even if it
We
divide the phenomena into two
he limits of the same
rigin, and (2), those
sgion in a different sense from
le—color audition. In
f our present
these phenomena to the retinal
there is a temp-
ally in those cases where similar graphic
It may be that in
tly attributed to the
Pedrono ob-
such a large number
o fact that the
between four hundred and
(Krause).
lie in layers, but in the region of the
fewer layers and anas-
t may be said in this
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connection, are estim i
t«h%&)ﬁfiic e ﬁbres.atea to be seven times as numerous as
ile i
countedef::brrll)mg bel t@mt a few of the cases can be best
S n};: “{:l?eyu; g the theory of psychic association: i
e tr tJ'orms, we are inclined to at-trilmteasttlnn
e ;h Of- 1e cerebral centers themselves and ]e
B et ofl t?! acts involved. We might even sa, (t’ln {
ey i 1;1 olse cases regarded as purely ¢ ps( f,-rh'lit’
i e ce.r ‘i';. ysis, be traced to causes most intivm Itil
g insffmce;f ral _centers themselves. For exam ]r! &
0 e A uic (“ Did Prof. 8. come to regard D a pl ?’m
e t.h({:]l “(}f"l. black dog, or did he think of 2 l)[m:k
e Aegm am:' e].,u D appeared black, and thus ] )ﬂ-?k
i diss’o%iaﬁ the color to the word 1 Why m-e'l’:hm- e
o pnréi ton of these color impressions, as is off:me :110
s forms?y p;,?velnca.] associations, such ,ns some (?El ItLL:e
e ot I;ml Raymond instances certain rc]' ical
fpovsc: A betw%e ls ow that there is a close relation m-] .
memberedl tlnl;n f: 1etce1-qul centers. It must alsoml;ewn-
e e inc(;m’inmf omically, almost every pathway i &
et iéfm] g impulses, and that the cerebral © steope_n
* associa.t-fi;on( ”coiifsmuum made so by the so-cailedo‘l: ﬁx =
o eacil othh‘? auditory and visual centers are btc]rB
S otk o et] 0!’ any of the cortical centers on tlhle
i - .”.o whether there is any snch thin .
e percee:t' we knqw only t}:efollo‘wing: W’ithgra? "
st o 110;;)11? o_f. light, color and form, it occur?a er}
g two—-Jbut of light perceptions necessarily inv ol N
Ba ek i ellt-her of these alone—form or .coloro fix
e pement y. Noyes cites a case from Gl'a;?égy
R T]]Bp}_lelcl.l]il who conld read words, but not muEf:.s
o gl f:mc;pm loss of sight had respeet o ?
T oguan, a1 nrllr_t, but not to perception of li lllty
e Mg LB blf ightly reduced color sense i gtll e
o e o e fields. We know that the o
e oc;:ipitallﬂl lz)md color gense are all in the CQDFETB
s g ot% e. Wlll'{rand and Rheinhart placec{glgbex
gltermediabe, and eé‘o;lotrheaellifs;];tin?ens-?d g fom) self:r:
i S, > internal,  Sequi ;
i t]:?fi?ll Jl::\lfctil;en;lto be side by side. Ilh ;;HV:;?;] alll]d
e int,;he'b 1enervous afferent impulse could eizh .
orcondeey impreq-q’i sity, inhibition or irradiation call u -
gl lhi;n?tn' This relation is more frequent W}; -
a%tmd, because thes;escgfntgl: aiﬂ?rsmg’ e ailee al;g
S hyeiiog €80 ¢ \ jacent. - On thi -
pr(fducedg ;3:1 wl;?isza,ss ?lfo ?gllen?s?fl;li?li; ﬁht(l)lae lee iri?ﬁ%?:‘ll?;
) ; of the color impressions
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i i h cases, the amount _
ough fatigne. In other words, in sue y the amo
;]I];li) nﬁhure fi the blood supply hmsl Tldt;rgm}ehaed mcﬂi;ﬁ:g‘t;leor?‘i

v going carefully over the data furnis

ﬁét:gre% cages of persons who possess the fa(fm;{ﬁy w?s[ pasegl?l%
i iti ows :

y gthesia, we sum up our position as foll 3
(f::vlvorrlrll:y deps;nd somewhat upon the agsociation o.E z(i{eae_?
dating from youth, developed ina mslujnner pgnticlgxssi ‘?é 1:}1;(,?]1118

i and thus ordinarily we may be gai !
iﬁi%g?ﬁg of the days of the week, epochs of 11151301-5',] etc..,
gimilar to the phenomena of numbeVll'V inrtfqa.tl Ev::{ dr?éf?a :‘E:I]‘li‘z

) siati o 1at 18 the res ne
called ¢ automatic associations. 1 . enge
: i oueh a sensation and one through
between perceptions through ¢ Rty ik
! alic association?’’ In adult life we he : 19 ]
;h?;“o:;apt‘lre sensation. The content of our perceptions I8
su glied by the afferent impulse and the reproductive hrlg;u

rgtl‘.)esses arouged. Dvery perception of_ a thing 0.1? f]_llll{l i y
iI; the sensation plus remembered sensamonts,l—vgfai apr?;;cg; ;

i siologically remembered—a eas -
b iy eater per cent. of cases the
e a sub-conscious one. In the greater per ¢ :
]?sendo chromesthesic phenomena arise from somfa]sgltu gi
%:erehml work which is the ontcome ?;f dthl? close 1:‘1:; 12830

corti ich ¢ sted by numer -
the cortical centers, which are cc'mnel(, ’ s
i ' and auditory centers.
ciational fibers, notably the visua T oM
1 Lis is done by anastomosis of fibres or 1T tion,
! T ot e ' o5 of associations, it is evident
direct stimulus of the fibres ol aSSOCIALICS
g]xl.all)syiu some cases ab least it taktles E)l;fe Wlt;;::rt.ht% ge:(:{t:iegi
i : we |

mselves. It is a notable fact tha ew t
tiai:?;masiouﬂ the more ‘¢ psychic” and ‘‘ideal’’ it se&iléls.
There are still other cases which would have a certain ana gcj’s;
with optical illusions and still others that partake more
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