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A STATISTICAL STUDY OF PSEUDO-CHROMESTHE-
SIA AND OF MENTAL-FORMS.

By Mary WairTonN CALKINS.
Associate Professor of Psyehology, Wellesley College.

In the spring of 1892, the Wellesley College class in experi-
mental psychology began a study of cases of pseudo-chromes-
thesia and of mental *“forms.” A canvass of the college was
undertaken and records of outside cases were also collected.?
Sinee that time a few new records have been added and a very
detailed investigation of all cases has been made, on the basis
of a series of questions which were formulated after the careful
study of the first records. The results are summarized here
with the briefest possible comment.

In the first table, reference is made only to the records
from members of Wellesley College; and so large a number
of persons have been consulted that the per cents may per-
haps fairly be supposed to suggest the common prevalence of
the phenomenon. ?

' A short account of this work was given in the AMERICAN JOURNAL
oF PSYCHOLOGY, Vol. V., No. 2. Variations of the present record
from that are due chiefly to the new material collected ; but ocea-
gionally to later, more detailed statements of the same subjects.
The figures given, throughout this article, have been carefully
verified, and every effort has been made to interpret aceurately,
through personal interviews, or through correspondence, the exact
meaning of the subjects. Hundreds of letters have been written
and scores of interviews have been held,

2Qince the completion of this paper, a eanvass has been made of
the students who entered Wellesley in the fall of 1892, Its results
differ remarkably from those of Summary L., in the far larger pro-
portion of cases, both of pseudo-chromesthesia and of forms.

Of 203 consulted, the number of persons with pseudo-

chromesthesia is 32 (=15.7%)
Number of persons with forms is 61 ( =30.2%)
Number of persons with both is 17 ( = B.4Y)

The result may be acecidental, but it is possible, on the other hand,
that among the two hundred or more, last year, whom our questions
did not reach, was a relatively large proportion of subjects. It is
proposed to attempt a mediation between the two results, by con-
tinuing this canvass with successive freshman classes.
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SUMMARY T.

Comparative Frequency of Pseudo-chromesthesia and of Forms.

Total number of persons consulted, 525

Number of persons with psaudo—chromesthesia, 35 (=6.66Y)
Number of persons with forms., 65 (=12.38%)
(Note: Number of persons with both, 18=3.421)

The other summaries deal with all recorded cases, including
those outside of Wellesley. The first of these attempts a
sub-classification of

SUuMMARY T,
Varieties of Forms.

( Total Number of Subjects, 85.")

Verified, Coustant. | Unverified. Total.

——— e el
Month-forms. b6 13 5 73
Number-forms, 50 10 7 67
Day-of-week-forms, 23 23 4 &0
Century-formsg, 4 7 1 12
Hour-forms. 3 1 1 a5
Alphabet-forms. G ar 2 15
Totals. 141 91 20 252

—_— — —___—'_____—__ —_—

In the first column of this summary are included cases in
which the forms have been drawn in the same way after an
interval (in most cases a year, oceasionally only a few
months ) following the first record. A few cages are counted
in which the second form varies slightly from the firsg (for
instance, bends at the same number and at the same angle,
but to the left rather than to the right ). The second column
contains the record of forms which did not appear on the firgg
record, where the omission Was a mere neglect and the sub.-
ject explicitly testifies to the constant possession of the forms,
The third column includes not only the unverified cases, but
also those in which the second drawing of the form differs
from the first.

Among the hour-forms and the century-forms are included
only the cases in which these are unlike the number-forms ;
to most subjects the number-form is used for both series.
The alphabet-forms are probably, most of them, mere visnal

' Evidently the record of th
several of these heads.

€ same subject appears often under
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reproductions of the primer page, so that they hardly

ur snmmary.! ) .
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Summary IIT. il G

Varieties of Pseudo-chromesthesia. (Total Number of Subjects, 45.7)
Color with letters: .

With consonants only, i

i 158 only 5
ﬁlltt':l}; Egr}:evowels’ﬂnd consonants, 0

29 cases.

10 cases.
Color with the numerals:
i 3 ords: =
o {t\’nif?hﬁo:nmon and proper terms,
With common terms only,
With proper names only, ;
Names of geople oliﬂy, :
s of days only,
gﬁgga of months and days, ) ;5
'N(a-mea of people, months and days,

38 cases.

ith music: . o
o {{{;ith Aiten Oftdl'i'{iiegﬁ(ijgﬁ;grent instruments,
With different pite : e ut Jofrent
i ifferent composers or compa R
giﬂ: gi];h:r varieties and combinations,

(o e ]

|

23 cases.

s 00F cases.
Total varieties of psendo-chromesthesia, 1

The connection of particular fﬁllo;‘:;cw"f::sloc?'l]_(taiGﬂ;ﬁii}?;:ls
is a widel varying one. All o o
)et-te]:i 1;;" :;-_cep%’ possibly that of ¢ with hl:lf;}x ;mc(il OE Ltiowtl}rlé
foi];@t]; ° b,r Jordan® explains this as certainly due
white. i ;

x : fer. 0 late I.
1But there are some distinctive alphabet-forms. Cf. Fig. 3, Plate
i Te -‘
i%}eq(;gi(gl_}; tﬁig‘réﬁgﬁg Io.f the same subject often appears under
‘Evi

. > izati been
T f Galton’s generalization has already b
'?hl?i cogg;?&%t;%nfou;m.u OF_PSYUHUL((}](IY, Vol. V., No. 2.
ngt')}‘(l:fer'e are four cases of color with u}z‘(lg(orﬁ ;I
Cf. D. 8. Jordan, Pop. Sei. Mo, XX . 67,
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appearance of the letters ; but, in the case of 0, an explanation
given in one of my records seems equally plausible, and ig
mnteresting beeause the subject is now blind.t ¢ 6%’ s,h:a 84,

‘¢ =cipher=blank—sheet of white paper.”’ ? .

SuMMARY IV,

Colors with Different Letters,

1. With i:
i is black in 1
i is “nearly black” in 4 .
1 is grey in 3
i is ““white ” or “light” in 2
i is cardinal in 1 case
Total cases of color-associations with 1, 21
II. With o: '
0 is white in 11 ca
0 is " greyish-white” in 3 0 S
0 is “bluish-white ?? in 1 ’
o is ‘““colorless or white” in 1 : ite i
i C near g
o is “white or yellow” in 1 1 AyrRiet, g
o is “light” in 1 J )
0 is grey in
o is grgnlden~I)r-€:n;'.ru ” in } e
o is black or “very dark?” in 2 cases
Total cases of color-associations with 0,4 22
I, With a: :
@ is blue in . 7
a is red in 4 e
a 18 of other color in 3 O L
Total cases of color-association with , 22
IV. With e:
e is yellow in
e is of other color in ]g ca‘s‘;es.
Total cases of color-associations with e 23
V. With s:
8 is yellow in ]
8 is red in g ca‘s:es.
8 is :: red or yellow? in 1 case
+ 8 18 ' yellowish-red” and “reddish-vellow ¥ i '
1 H k Wi In 2
8 is of other color ( blue 4 times) ig, 10 oo
Total cases of color-association with s, 22

The relative frequency of the connection i
f 3 he ¢ of the color with
the sound or with the appearance of letter or word has been
C‘&l‘cfl.llljf studied. Of course in the cases of merely musical
assoclation—exeept in the few of color with the printed notes

'One of the two records from students of Perkins Institute.
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—the color follows the sound; and probably this is also
true where merely the vowels or merely the consonants have
color, since the distinction here is one of sound, not of
appearance. On the other hand, in cases of association with
numerals (as distinguished from the names of the numbers ),
the color follows the appearance. In the remaining varie-
ties, we find the association of ecolor with sound most
frequent ; so that the name ‘‘colored-hearing’ is partly
justified.

SuMMARY V.

Connection of Color with Sound and with Appearance.

1
a. Conor wHEN LErrer or Worn1s |(b.CoLor WHEN LETTER 0= WORD 15 [MAGINED AS

= |

=

= =
20 2 - m = | o ] -
£ - 5 o i
2 # 4|3 | 43 S gl 22| 5| =| 283
© 8 % 5| 5| =| 22 s ¥ g| 5| 2| 2| 8=
e | @ | 8| & | 5| &S = dl&| 2| 5|&d

To discover exactly the manner in which the color appears
to a subject is very diffieult. To some the color is so in-
definite that it is almost impossible for them to describe it;
but to a larger number, the experience is so clear that they
assume its universality and can hardly be prevailed upon to
describe it in detail. *‘ It was not reecorded last year,”” one
subject says of her month-form, ¢ because I did not realize
that so simple an arrangement could be a ‘form.”’ Great
care hags, therefore, been exercised to make these results
correct interpretations of actual experience.

In the following summary, column (&) includes cases in
which the color appears as a background to letter or to word;
(b) those in which each letter is colored (as if printed in
colored ink ); (¢) those in which the letters are colored, but
of one color; («) that larger number of instances in which
the color appears in more or less vague form—mnot that of the
letters—either after or with word, music! or letters:
evidently this class contains all cases of musical color-asso-
ciation.

'Tn one of this year’s records the music-color is thus described:
1 imagine a prismatic band somewhere around the keys (1 can’t
decide whether it is over or under them).”
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SUMMARY VT.
Manner of Word-color.

The connection in cases of letter and word-association he-
tween_ the colo_ring of words and that of their letters, is
pecnllquy baffling. Tt is impossible to reduce it to rl’lle-
often, in spite of definite associations of color with the letters,
the wor_d has a color different from that of any of the letteré
composing it. Very often such a word, with independent
eolqr of its own, may be made to assume the color of it
various letters by mentally fixating each of these; but this

18 ordinarily at the éxpense of any appreciation of the word
as a whol_e. In the next summary, numbers under (a) refer
to cases in which the word follows the color of its initial
letter ; under (b) and (¢) to those in which the color seems
to be that of a predominating vowel op letter ; under (d) to
those' in which each letter retains its color. The class of
assoclations in which no connection is traced between letter
and word-coloring is marked by (e). It will be observed
that, followed closely by this class of the u ndetermined, the one
in which word-coloring follows the initial is best filled.
Sme_e the word-colors of the same subject may be determined
at different times by different principles, the same ¢ case’’
may be recorded under more than one of the headings. These
double records are indicated in the table by a (1), which is

SUMMARY VII.
Connection of Word-color with Letter-color.

(a) (&) {c) (d) (&) Total. | No Letter-color, Total,
? ? ? ? ?
9[4] 5[2] 4[2] 1[3] B[5] 27 11 38

The value of our records, in explaining the phenome
which they describe, must be admitted a% the (?utset ton%g
suggestive rather than demonstrative, Of possible theories
there are, of course, two, which may be roughly characterized
as the psychical and the physiological. ~ The first refers
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psendo-chromesthesia and mental forms to ordinary associa-
tions, probably of childhood. The second finds no explana-
tion, except in an assumed cerebral peculiarity—an especially
close connection between certain brain tracts, especially the
visnal and the auditory. This assumption of the existence
of apparently inexplicable brain peculiarities is, however,
little more than a confession of ignorance ; and the psychical
theory will evidently be preferred, if it can be substantiated.
But it is difficult to draw positive conclusions from the asser-
tion or from the denial by adult subjects of such possible
explanations ; for, on the one hand, it is entirely probable
that many actual associations are forgotten, while conversely,
it is possible that plausible explanations are imagined and
then assumed in good faith as the actual ones. It is at least
certain, as the following table shows, that almost all color-
associations and forms date back to childhood.

SuMMARY VIII.
Beginning of Pseudo-chromesthesia and of Forms,

In CoiLobEOOD. LATER,

Tve? | BoreYToTaL|Unv Eﬂ:g‘

Surely. i Burely.| ¥

Pseudu—c.?:;masthesin 29 1 1 12 9 45 0 45
an
Forms began 48 7 3 3 21 3 85 0 86

In the case of pseudo-chromesthesia, the number of
explanations actually offered are recorded in

SuMMARY IX.
Explanations of Pseudo-chromesthesia,

ExrLanaTION

Torat | No Expras.| Unv. |Toran Oises

Sure. ?
Color with v ards (ineluding some . =
letter and inusic-associations), 3 10 ) 13 12 2 27
Color with words only. 3 4 74 3 1 11
Color with letters only. 1 1 1 2
Color with music only, 3 3 2 5
Totals. 9 16| 24 18 3 45
' Doubtful,

* Part of the color-associations (or forms) in childhood; part later,
2

p—

e

FIL pa il TiE df T e

el R, &



240 OALKINS :

This result is less significant than it appears to be. The
greater number of explanations are, as is shown, doubtful or
partial, including such ag these: “‘When I was three years
old, I had a playmate named Ethel, who had the loveliest blue
eyes I have ever seen. She made such an impression upon
me, that now the word Ethel seems almost a synonym for
blue;”’ and this other : ‘“‘Harry’ may be ‘yellow’ because
associated with an imaginary Harry, with yellow curls.”
Color-associations with music seem most easy fo explain and
are in great number accounted for through a sort of emotional
middle term ; the connected color and sound are those which
are apt to oceasion similar emotions. A typical instance of

to emotion. When 1 hear that which produces a pleasurable
emotion, T immediately prolong this by seeing those colorg
which would produce the same emotion.’”” “The tone of a
violin,”” another says, ‘‘ig very pleasumblc, and blue is my
color for my happiest moments.” The explanation is still
more detailed in the following quotation, which, however,
Buggests rather a deliberate connection : ¢ Ag one naturally
translates a lovely thought of one language into another, so
the beauty of music Wwas expressed in color . . ., . T am
naturally fond of red, which forms the foundation of my
musical association, intensified into black and etherealized
into pink ; mixed with blue, for the passionate purple, and
bothered with yellow to make the sullen and bitter digcord of
vermilion.””  The exact figures are thege:—

SUMMARY X,
Explanation of Musical Color-associations.
No Expran,

EMor'L Ass'~.| Oan'y Ass'y, | Borw. |—— Toran Reo, | Usy, TorAL Cases

Sure. 'y
9 1 1 7 1 22 1 23

It is significant, on the other hand, since color with letters
(regarded as sounds) seems obviously a simpler and more
primary sensational experience than color with words, that
we have but one direct explanation, and that a doubtful one,
of a letter-color. This is given by a person who connects &
with yellow or red and & with green, and the suggestion ig
that the bronunciation, spelling and meaning of the words
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green, red and yellow may be the cause of the colqr-a_suocia-
tion. Now, most instances of pseudo-chromesthesia include
both letter-color and word-color, and in half of thesc_a the
word-color is at least partly explained by some ordinary
association. It is not unlikely, therefore, that the letl}cr-colqr
is often the secondary experience and that letters take their
colors from representative words. The figures are these :—

SUMMARY XI.

Connection of Letter-color with Word-color.

UxconnecTenp wita

Conxeeren Wit Wonrbs. WORDS AND
T ToraL
LETTERS ARE ToTaLn. |[Unv, L‘,:.szs,
Explained |Unexplsined ¥ ,
MII'!I'UH. words.  |Explained|Unexplained
13 11 1 1 26 2 28

The lack of uniformity already noticed in the color-associa-
tions of different subjects with the same letters, implies, of
course, the individual nature of the association and may
point toward this same explanation of letter-colors through
word-colors. The theory of Mr. Stevens! best suggests the
possible connection between these colors and the childhood
experience. He supposes that the color of each let.tf;r'n_my
be that of an object of whose name this letter is the initial.
It is undoubtedly true that to all children the familiar horse,
dog or bird is the typical one. If the sound of the word
‘‘dog” first suggests to an imaginative child his fathe_r’s
Irish setter, then the sound may be closely connected with
the color brown; when the letters are learned, d stands for
dog and takes on the color of the “dog par excellence.” It
must be remarked that this theory, ingenious as it 18, still
accounts with difficulty for some of the phenomena, for
instance, for the vivid colors, red, gpreen and yellow of so
rare a letter as ¢ ; or for the red, black and ye]lgw of z.

Definite explanation of forms, by identification with the
shapes of familiar objects, occurs rarely in our records.
Including even doubtful cases, only about twelve per cent. of
our forms are explained,

' Pop. Sei. Mo. March, 1892,
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SuMmMary XII.

Explanation of Forms.

ExPLANATION.

———————— | ToTaL.[No Expranation.| Uxv. |Torar Cases.

Sure, o
Month-forms. 6 5 11 67 b (&
Number-forms. 7 4 11 49 T 67
Day-forms. 1 2 3 44 3 50
Century-forms. 1 1 10 12

15 11 26 160 15 202

Yet most of these explanations seem more obvious and
satisfactory than those offered in cases of psendo-chromes-
thesia. The following, for instance, has an interesting
history :

The subject says: ‘1 cannot explain the origin of the
almost straight lines between 12 and 20, but the curves came
from the fact that I learned to tell time before I learned to
count, and when I did learn, everything reverted to the
picture of that old clock.”

It is evident, however, that if the psychical theory were
supported merely by the fact of these remembered associations,
it could claim little value. But the natural childhood associ-
ations which it hypothesizes may certainly have existed,
though they are now forgotten. An observation of the forms
themselves shows that they are chiefly those of ordinary ob-
jects, always frequent and sometimes prominent in the child’s
environment. The classification is the following :—

! Doubtful.
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Summary XIII.
Nature of Number-forms.

1
Broxey Lixes. Curvep Lixgs, ’

BixrLE - —[ToraL Red.|UNgec [ToTAL.

STRAlGHT LiNEs,

Simple. | Complex.| Blmple. | Complex.

Of Month, Day and Century-forms.*

ETRAIGHT LINES.] CIRCULAR, RECTANGULAR.
[Toran Rec.|Userc [ToTan
Stralght|Broken|Circles Curved [Squares| Rectangles
Month- e o .
fonth~1 7 | 3 | 28| 22| 7 8 68 5 |13
Day- . ‘
p-cop - OO I O 10 41 3 | 50
Century-
ton:;:.? 4 3 —_ 2 1 1 11 1 12
Total. 32 13 24 32 8 17 126 9 | 135

A classification of the points at which number-forms bend
also bears on this probable explanation by showing that
three-fourths of these turns are at numbers which are promi-
nent in early arithmetical exercises and in ordinary usage.

SuMMARY XIV,
Turns of Number-forms.

At 5 and its multiples,
At 10, and at 10 and multiples,
At 12; 8 and 12; and 10 (and 10 with multiples),
At 20; 20 and multiples of 10,
At 100 and multiples,
Jombinations of these forms,
Turns at each number,
Irregular turns,

—
TN 00 =3 e

|:f-'-—-Cnl-—4

Total, 46

No turns, 13

Total recorded, 59

Unrecorded, 9
Total, 68

!For examples of these forms, Cf. Figs. 1, 2, 4, Plate L.
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Among the eight under the head “irregular turns,’” oceur
Some 80 peculiar in form as to defy all identification with
childhood objects, yet even thege include many bends at
the familiar 10’s and 12’s; and it is not unlikely that turns at
such numbers as 6, 8, 15, 19 and 27 might be explained by
some fact of great importance to the childish mind, by the
consuming admiration for a playmate who is eight years old,
or by the impressive death of some one at twenty-seven.!

The argument from utility,? which treats the ‘“form’’ ag g
survival of a usefy] device, may finally he emphasized in
support of the psychical theory. The visualization of
numerals or of word-geries may be an important aid to mem-
ory, especially in a child’s firgt struggle with numbers, A cei-
dental associations of this sort may then be perpetuated be-
cause of their helpfulness, This genesis of forms is explicitly
recognized by one subject, who 5ays, ‘‘the other forms have
arisen simply from the ways that I have used to remember,”’
There are many more emphatic assertions of the usefulness
of forms. ‘T cannot, realize,”’ one man writes, ‘““ how any one
can dispense with Something of the kind. Tt seems to me
that without this form, numbers would have no meaning, and
a person would be entirely logt in considering them.”” ¢ [y the

“When T add numbers,”’ writeg another, ¢ T invariably
think of my form, e. g., if T add 5 t0 27 . . . I feelasif I
passed on a step. When I multiply, T feel ag if T jumped,
as it were, from one place to another, e. ¢., 6x9 is a long
jump compared with 8x6.7 Even the musical memory may
be aided.  “Tf T hear an opera,’’ one subject says, “ [ can
come home and almost play it by colors i Iknow what chords
make a certain combination of colors.”?

The rare occurrence of distinet alphabet-forms may be ex-
plained on this prineiple as due to the fact that ‘the child
needs no mmemonic system by which to learn the letters,
He already sees them before him on blocks or in picture-
books. Moreover, the alphabetic sequence is not so impor-
tant as the numerieal sequence,’’s

'Some such irregular forms are shown in Figs. 5 and 6, Plate I,
‘Cf. G. W. T, Patrick, Pop. Sei. Mo, Feh. 1893,
*Extract from an essay by Blanche 1, Clay.
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i ole 8 slati *of those that
The following table shows the relative number o .
are sure that they have been helped by the possession of
forms :—

SUMMARY XV.

Utility of Forms.

Urinrty. No Urrnrry.
Unv. [Torar Cases,

Sure, | ¥ |Tot Sure, | ¥

of month, day and cen- 7
Uﬁr"{?ﬁm, in remembering dates | 27 [4]31 39 5 3
and appointments,

1] of number-forms both in
Ur:'itl]r]lanrialfuring dates, ete,? and in | 29 |§ a4 21 5 7 BT
mathematical operations,

ether or not one admits, as T have been arguing, that
th(?;}(;rms which correspond with familiar shapes and those
which are of acknowledged use to the possessor, as well as
those which admit of definite explanation, are Ilk’ely to be
due to psychical associations,—it is yet worth while to ob-
serve that all these forms may be classified under one, at
least, of these classes, while most belong to more than one.
The helpfulness of pseudo-chromesthesia is le:‘sf; obw‘ous,
yet it is reported in about one-fourth our cases. Colors dg
not look right,’” one subject writes, ‘“ unless a word is spell'e
right. For instance, I spelled permanent, the other day, with
two a’s, and it did not look pale enough.”’ Another is hglped
in writing rhymes, and a third in committing music to
m?l‘nilj?arg]'easumbleness of the experience jd.lSO is very generga.l,
and may be a reason for its perpetuation. TIn severa} in-
stances, already quoted, the favorite color has been definitely
recognized as the basis of all the color-associations. The
positive pleasure of this color-experience is naturally greater,
as appears from the last part of the following table, than that
derived from the usually simple and pre-eminently useful

Hforms.??

9| iff t forms.
!The number refers to subjects, not to dlﬂeren_ ) .
*In the cases in which number-forms are used as year-forms or

as day-of-the-month-forms.
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SuMMaRY XIx Oonis
A—Continued. ;
3 example, one style of written /is ‘‘honest and well-intentioned,

Drawing or Painting 3 5 i
ramatization, B S ! > : 5 : :

o - but dictatorial and overbearing,’”” while, written in another
fashion, I is ‘‘a crabbed old miser.”” The subject adds:

——
Yis, ’ f ’ Yrs N R h’i_ ’ i Z

—_— 3 b B ° E : ‘‘ This feeling is so strong that at times, when I have wished

Sure. [A ligtle.| © § bl & = B - 5 e [ p: to produce a certain impression by a certain sentence, I have

R “| & 5] & | sure| ¢ sure| ;| 5| 5 |§ noticed that the capital letter at the beginning looked so at
Subjects with T |J'—— ——]— .:_ ol 8 variance with the tone of the sentence that I erased it and

pseudo-chro, only. | 5 4 110)19] 2 [9q i made it in a different way, in order to keep the harmony.”’

B?Lt}j,%f;“:,,:‘{“" 16 | 11 |a - The results of this paper, so far as they are not merely a
e rt-m 3461 6100 7 (472 |1| 84| 1 85 r " summary of statistical observation, may be briefly sum-
A 11 | 6924 24 i marized : 'We have no direct proof for the psychical theory

—_— - 3 ‘ I e of forms or of pseudo-chromesthesia. An examination of the
R T S L : i different forms shows us, however, that most of them may be

Under the head Dramatization 1 are in § o / : plausibly explained by the hypotlu’!sis of forgotten childhood-
associations; and this probability is inereased by the fact

simple cases in which, for instance, certai cluded some
> ¢ Certain nn . R ; i
mberg that such associations would be useful in learning the number

& dum |

'e_. Miss Helena M. Corey.

are essentially digae
5 reea i
are, besides, more e?-tlrombiz ;{trs: HI'}i?rp and keen.”” There - geries and in remembering dates
) = 4 n o '.. . - 16 2 b ates.
mlf;T,E are Hications, like the follow- Musical color-hearing and some name-associations are
soulless sort.genfm ‘_*“_)’ crabbed, ungeneroug Creature ; E . explained in the same way. Color with theletters may also be
angular and of thing. 4 jg honest, phnt matﬁs' Uis a 8 accounted for by arbitrary and forgotten childhood-associa-
fairly good-louﬂgmc?m]' 3 I cannot trust, th Engtl?a,]{y - tions ; but it is possible that the explanation in this ease is
complexion ?)lng D personal appearance, 1 ?"gi It is - primarily a cerebral one. In general, however, such color-
politic unde, 1'15 da:-!{, a gentleman, tall angq . s cark in g . associations are either useful or pleasant, so that, even if
“ Foy nun:bua Suavity,” graceful, but ! i their occasion be cerebral, their continnance, both in the
instance, 11 f;s,qisntcramn either a like or g dislike : fop =z individual and in the family, is largely due to attention and
becauge the); are I;rjme” ;}e especially disliked, T «;uﬁpogf to cultivation.*
. ; i : 1 = se e
pity.”’ Y feeling for 11 is almost one of APPENDIX.
i . PP y .
fike The letters are very individual, for inst e P & The deseriptions, which follow, of special cases are extracts
dan l::teyoung woman, a friend of 1, whi ‘?] ance, K seems - (except the final one) from essays by different students. The
to htf’ rto M. N seems to he a sort of ¢h seems like g P last two are records of self-observation; the others embody
: + Ois a young man _maiden aunt, sister - the results of personal investigation
b’ He connects M anqg Nv ;‘rh pected with M ag a nephew E 3 P ¢ '
(- odd and standg by him:e]'f qP, an older friend of his, @ 1-5_; E & PsEUDO-CHROMESTHESIA,
wan. R is like 4 o ]‘qz;ab];ir ':(1]1 eccentric midd]e—a.ged E i3 CAsE A.
3 ‘oun ; 32 it b advisor i . - . B . N
i y og’ handsome girl, T ig the devoted afhy'f-u.end o,f 5, a i Miss A. is a girl about nineteen years old, who says that she has
b On€ person, written capital lett nirer of 8,7 e had this experience ever since she can remember, but that it has
i bressions according as the a > ers }-_13‘-’6 different ex- B never occurred to her ag anything unusual, She sees the color only
. el Y are made in different ways, fo A when she hears the letter or word, thatis, when someone else speaks
i *In the investigati e T 7 T r e it; when reading, unless she stops to say the word to herself, she has
il with the fol]u\vingl r:n }0{ forms, both thege questions were dios no impression of color,
4 imagination of rgr sult: — One-fourth of those Wit.]w'?-m{-hw-d'\:"d i The phenomenon manifests itself with her, especially with the
it one-ninth of thoge n]hdo not strongly Visualize colo l-f’_ood Visua ® letters, both vowels and eonsonants, and with words only in so far
! ‘T am inclined to ‘tvh.o draw do not also paint, Ti and about N as the initial letter throws the color over the rest. For example,
i tive, for thoge who .lnk that this summary over-states K as @ ig blue, Alice is blue, and because s is yellow, Sunday is yellow.
i misunderstood it ,I‘,']?:“’emdt the question in Wrii:ine; n?;fy“ﬁga' . i The same rule holds good of figures; 2348 would be red, because 2
) e question 3 ma ave = - —— —
,l pseudo-chromesthesiy. Was not asked of subjects of F 'T am indebted for many suggestions in the collection of statistics
i o and in the discussion of theories to my friend and former student,
i

o

v

e
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ich is brown. oreover,

which appears
blue, while m is a decided red. Miss A. says thatshe cannot account
for this, unless the association of blue with

Monday in “blue Mon-
day” replaced the original color red, and became more firmly fixed
in her mind than the color produced by m, the initial lett

There seems to be no especial arrang

of the alphabet. For example, d, j, n are all brown, whereas f, k, w
are steel-gray. Each letter has a distinet color of its own, apparently
without reference to form or sound. But it g

ometimes happens
that letters with somewhat the same form have the same color, for
instance, both o and e are white, and the figure zero is white also,

hold good in their case,
To illustrate further that the sound of the letter has no influence,
I asked Miss A. about the colors of “ought? angd aught,” and ghe
said that “ought " ig white, while aught” is blue, following the
rule of the initial letter.,
The colors corresponding with the letters and numerals are ag
follows: —
a, b, and &, blue.
€, %, g and z, tan or dark éern,
i, h, p, 1, 3, 6, black,
9, ¢, 0, 10, white.
d, i’ n, 9, brown,
Ik, w, 11, steel-gray.
l, v, z, steel-blue,
m, t, 2, 5, red.
9 8, v, y, 4, 7, yellow.

Most of the colors, it will be observed, are of the softer, more
sombre hues. Some of them, however, are more distinet than
others, for example, the red, blue and black, of which the

are almost indescribable. The
is hard to give them any name,

Miss A. does not usually see the letters or words themselves col-
ored; she has merely a vaguely outlined image in the characterigtic
color, when the wurdyis spoken, for instance, with the word “ other,”
she sees a sort of ‘“gtreal of white. But the very vivid colors

affect the letters themselves, for example, m and ¢ always seem red
to her.

The subject has no explanation to offer. She thinks
that her colored-hearing cannot be the result of earl association,

because the colors have been produced only gradually, and have
inecreased with time instead of fading, as mi

the case if this were a mere childhood-association.
MARY L. SMmITH,

, however,

CasE B.

Miss B. is also about nineteen years old.

She has had colored-
hearing ever since she

was a child, long before she could either

ght more naturally be ™
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) vere first associated with
rri ith her, however, colors were | ; Iyt
read . “glfﬁily\?ra‘ge; since she has thought about the Eu:.tt;:l:atiﬁ:
the associated colors with the letters of the alphabet. ] s mother
i aﬂa{:ittlwd the peculiarity, when she was asked?‘torbm}%}le Jimen
o ‘bles with which the child was playing. i Sauhe
S t.heeg.‘r?'ime:s but B. rejected most of t'i'tem as ;llngu;]?:rb?ésec ke,
Tho aadd. they Wk ot of the same color as th g !
she said, 'thi{-e;'\qgf]e the mother as very curious, for she dglel: ll-‘laot%
;{n,:g?vegﬁ-i?}'{nv others of the family l_lavle :Llc;'lo:-lic:i-]h%irn:ﬁ.m ldid e
. however, spoken of it particular il B, w id no
nevlelﬁlzl;le{;-‘iﬁae;’(;g:ience, began talking about colored-hearing, a
reme
3 ceks ago. o
fc.;:[i?;?%.’s c%lors, for the letters, are these:
a, blue.
e, yellow.
i: dark red.
o, light gray.
u, scarlet.

black p, dark blue.
o el G
, dask rod. 5, dark Wiie, aliioak Eisk
DR owa: t, still darker blue.
?, =iy v, dark navy-blue.
% lfream. w, red.
j ke & T, green.
k" fark Bhe y: tream—calor.
g rli)di)wn z, dark, almost black.
m, br ‘

e i d with almost all words, but
i colors with all letters an L

tllf?sss(?(.:i:‘ifgn is most marked with proper names. The following

are her “ month-colors?:—

January, red.

F‘ebruar{}; straw-color.

July, deeper red.
August, sky-blue.

September, brownish-yellow.
Mar_(:h, iﬂ?‘ Ocltoher, li‘ght yellow‘
S DEe: November, bluish-gray.
3 <l g‘r::.ly. December, reddish-brown.
une, red.

ord may be spoken or written; h}lb the color ddo?f ltll?é

lTl,lea“:t]Jpear with an imagined word. No Ortllfll; 23?;:. 8 ot e
i {micc or of musical instruments ever sugges g ML,
humm‘t be no rule, such as that of the initial ]etteé', odr l.'tt'r 8o
s:_ae‘:ps zf colors with words, but each separate WO}‘I: ':éud tf:el‘-:e is(a
?tl:(;?anbinct. color, and if the colors 3;(:111 't?ﬁlj'ﬁlg;p‘;i?:a?l Saee i

s i i ance in the shade. or inst: , St . and St .
tlv(ilciﬁ?%;?\lvgetgzlname initial leltt::tr, are totéﬂjl&'frdﬂ?ff:rg-“lx:?ﬁ}ﬁﬁ’ H:,

* a bright blue, and the latter corn- 3 ATTY) wioh ! ;
rﬁll:nn:)g; ‘i]}: 15:111119 sound and in great degl!;lee'l't]i'ﬁu?‘dI!:ﬁllluzihi:]zclﬂ
Oarrie, i red, while Carrie is a very dark blug, & 28k Mack.
g‘ch:'vrée(,,(::];i:;l]‘l; :,fmse with the colors of the IcLLi:l\tE, :{\. ;: ztl]&]jsﬁfi‘tl Ino
explanation of the coloring. Ma . SM 3
Case C.
Miss C.7s colors for vowels are as follows:
a, dull gray. —

1‘: nearly black, very dark green.
o, nearly colorless.
e, dull red.
u, dark bhottle-green.
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Her colors for consonants are these: —

b, brown. q, dark green.
¢, vivid lemon-yellow, the r, deep brown.
brightest letter of all, 8, white with brown spots; (in
d, dark brown. combination) pink.
J, ruddy brown. t, bright green, a very clear color.
f' purple. v, fawn-color,
}, greenish-yellow. w, heliotrope.
J and k, no color, z, black.
[, dull gray. Y, mixture of lavender and blue,
m, brown, especially distinet. Dutch-blue,
n, nut-brown. 2, yellowish-drab,

P, lead-color (tint of purple).

when the printed page in black and white is before her, unless she

stops to imagine tﬁe word or letter. The black and white seem to
dispel the colors. The colored spoken letters do not seem quite so
distinet as those which she imagines. No other sounds than thosge
of letters and of words produce any color, and the quality of the
voice does not make the slightest difference in the colors, which
are the same in connection with all yoices. Her own moods have
noe effect on the colors,

The separate letters of a word are all themselves colored and on
arather dark background. In most cases the color comes from the
first letter, but very often the word is shaded; this effect does not
usually come from combination, but each letter is seen a8 a separate
one, in its own color. These statements have been verified. The
word “Carrie” appears to Miss C. a bright yellow, influenced no
doubt by the ¢, which is lemon, ¢ Harry 7 ig greenish-yellow, the
exact shade of h. Here the similar sound of the words (irrespective
of the initial letters) seems to have no influence. “HeFen” is
dark green, influenced by k and perhaps somewhat by I, a dull gray;
this seems like a combination of the two colors, “ Stella” is one
of the few shaded words, a very delicate pink, shading into a dull
green. I am sure that this comes from the combination, for s
(white with brown 8pots, when isolated) is invariably a very dull or
delicate pink when with other letters; e is a bright green, and in
combination with | and a, dull gray, wounld very likely give dull
green.

The subject occasionally finds that in trying to think of a word,
the flash of color comes just before the word, though, until ques-
tioned, she had never thought of the significance of this experience
as an aid to the memory. These flashes, however, occur very
seldom. The word-color has existed ever since she ean remember;
in childhood, it was often a source of amusement and she never

doubted that other people associated colors with words and letters.™

She is the only one in her immediate family who has colored-hear-
ing; until her attention was called this spring to the peculiarity,
she had never mentioned it at home, and her family were much
surprised at her experience,

Miss C. can offer no theory of colored-hearing, but the fact
of having learned one’s letters from blocks is not a satisfactory

: I
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i solors, which
explanation, since it would account for only a few c )

it i t letters.
should then be often repeated with the differen Sre. b i

Case D.

The subject is a girl about nineteen years oldzwholl]xais Eltlntr:ygfbiiz

in the habit of seeing coli}){ral itr; conmc;tlo;o\:aghn;sadaeu: et
i i ers _th

?égb}éigeﬁhhncﬁgﬁn%gﬁ:::. Tehe cc;mplete list of the associations
follows: —
a, light brown.
e, reddish-yellow.
1, black.
o, white. .
u, cloudy white.
b, dark brown.

1, blue-black.

m, brown.

7, gray.

p: gra.rk blue,

q, blue-black,

T, grayish-white.
8, reddish-yellow.

¢, white. o

iy , dirty white.
brown (F gray). v, y

f’, dark blue. :J, rl;l;i)wn.

i ’li]l;?avlv{f]' y: grayish-white.

%, light blue. z, red,

talikke in elearness, but
ds and consonants seem to be abou >ar)
thzh:agi{:::lulettars, besides being la;'%ﬁgn s&i ﬁﬁéﬁs ‘dl:t(.)lrl:l(;tt ; :?11:1
i uou .
O e s “13 oy r shades, as in the case of small
they even assume Glﬁfsrent colors o ades, a8 i A e
ich i le capital F is gray, or, as in ofsr
G o i 3 of blue. There is also a
i hich are different shades o .
%gglge?g;?‘;grgﬁc‘:g 1in shade between written and pnnt‘,ed letters, so
that ¢ 1, 2" and L have different shades. Miss D. thinks that the
k) 8 ’
istinetion i to their difference in shape. ‘ . .
dl?lyﬁ?agzl:geﬁgul?owaver, to be no differencedm_ shac(ljtic,e.;ccc;):icl i l:{zg ul é
i is 8p A
the letters are spoken or written. Ifa \:'011 S hun aleEs, 4
immediately assumes the color of the initia § B S e
is i i d or read, then not on
is imagined, or slowly repeate | s’m o Pl fob B
lﬁttcr! but all the letters assume colors, ot L kg
to be illuminated; the letters are uob'on_a’fa bad e (There}ore
g and t for itself in its own individual color. Uhex )
?[1{;111 ?LE:Iilllgrgliluat.ed text, lett.eléu t)‘flought.t;!f“l:)ey I;‘};g :l;l()l]ela:i:.c%f, t]]r;;r‘
! H hite, are made, for ins , the;
}ciglﬁfnt‘;j;?}gga;nfaﬁrgﬁ’-and must either be re-colored or be printed
i inary f to suit her taste.) =
m'I?]Il'gl;:;‘lf_];;cgl‘lEu no explanation or the()r{ of her et{:"lltl)risild -,l_:?;r:r:i:-
i i i and is not connec : 3
The experience is not hereditary an oL Ponneco t any BEy
with childish associations of which she o O o
i J ly eonnected with the so
not think that the colors can be closely L e
of the letters, for two letters sounding pr(.sc,a Yy s 8o
different colors, and two words prono like, lau
gggi;gldbgi;‘;::g ntly (as aught and tg;r,ghtt' {)F (‘:.:r ztlnd t (:)111:) }1: z]n]}l) é}ra,ﬂa.rl i‘l;‘:;}.:{
isgimilar when seen in colors. She thinks 1e' > ; oly
ilcl)bi‘:l(:]y‘l;éc?at?}(l with the form of the letters; yet one (rs).m de.ba;::
no L;imilarit.y of form in a, b and m, which are ah_ades gll rowi;
ind k, and p, which assume the various shades of blue.
Ll

'There is, howaver, such similarity between b, f, k or between m and w (brown); and
betwaen g, p, q (blus),
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1}113_5 D. has a use for her colored he
practice of Aassociating colors with le
correct spelling and in committing w

aring. She says that the
tters aids her greatly in
ords to memory,

MARY R, EASTMAN,
CasE E,

The subject is eleven year

. : years old and has had colored ing ey

gtrngsysahgrc;igr‘?gg;nhe:l'. fAIl the letters of the aiphahiieig:gﬁl‘fr:‘ig;
aye 7 and of months of the ve bers and 1

Christian names, but no co Yo chlored nLL L many

! : mmon names, are colored. Tl
either ueparatels’r or oceurring i ; o g i

) b £ In words, are not the 1 .

and the image of the color is v b e gl i
; ague in s
sight, but the sound more clearly, sgggest cfnolf)l;]- Bollt ‘dound. and

The list of letters with their colors is thig:—

@, black,
¢, grayish-white,
i, gray,
0, white (more of gray).
_— u’, gray. &)
Jue, y
e, black. Fioed

g, gray.
r, reddigh-brown.
8, bluish-black,

d, blue (alittle different f
f, dark red or black, RIS

ayish-black, r
h, biue, g
.gc, l;_leu(;uh-bluck (more black). 'u;, rad{fiah.
1, fast black. o gi?ﬁf;;
m, a blue-and-red, z,’ black,

n, a blue-and-red.

The colors of names of days are:—
Sunday, black.

s Tt i itigh- .
Monday, reddish-brown, Frlil:!?}((l’fl.g ut:‘[lltulﬂh gray.

Tuesday, blue. 3 <
Wednesday, whitish-gray. Saturday, whitish-gray.

The month-colors are:—

January, grayish-white. July, black.

February, reddish- y i i
Marn grl,;mi‘dlsh brown. Auguuthgraymh-whlte.

ix{;;;i], Qa]z;k brown, %e&g%rgr’eé'é;'ﬁdb({iﬁg-brown.
1 pink, .
June’, pinkish. November, dull brown.

December, blackish.
The colors with numbers are:—

{1)’ gg}'ib'h- 12, gray-white.

2’ broi'.n }4!? dark-blue,

2, 5 yellowish.

i, E?}?Ldark blue, 15: reddish-brown.

g, rt'sddli{sh-brown. 11:13[&]33(:];. =

ack, i ; 2

;: lt;fowniah. 21, blf:{;;l;jﬁgzlj gray (with colors
, blue. Ete '

9, black. ] ;

li), i A 30, dm:;]st blue (but lighter than

11, gray-white. Ete,

PEEUDO-CHROMESTHERIA, 461

It will be observed that 0 by itself is gray, but, occurring with the
other numbers, unites with the color of the accompanying number,
making it lighter.

My subject paints well in water-colors, and is a fairly good
visualizer. 1 have tried her several times, unexpectedly always,
and she has invariably given the same color for the same sound,
though the colors are often diffieult to describe. They are fre-
quently modified shades or a mixture of several colors. Indeed, in
almost all eases of colored-hearing, it seems to be impossible for
the subject to indicate the exact shade which a given sound brings
to her mind. The color is, for instance, reddish-brown or gray-
ish white more often than it ig clear red, brown, gray or white.
If the colors, as she describes them, are put upon paper, they never
quite satisfy her.

My subject can not account for the phenomena of colored-hearing
in her own case. She says that she “feels queer”” if the colors do
not come as soon as she hears the words corresponding with them.
I can not myself determine any rule which governs her color-
agsociations. The initial letter does not often color the whole

word: Wednesday is not the color of W, nor Oscar of 0. Neither
do the vowels give coloring to the word, and the words do not
seem to be the result of the mixing of the various colors of its com-
ponent letters. But rhyming words, for instance, Harry and Carrie,
frequently, though not not always, suggest the same color, indicat-
ing again that the color is directly connected with the sound.
BrancHE L. CLAY.

NUMBER-FORMS.
Case T,

(The illustration which :L{:cumﬁmnieﬁ this description' is from a
stereoscopic photograph of a twelve-foot wire, bent by the subject
into the characteristic form. The various rests and cords which
complicate the picture were necessary to hold the wire in place.
The form is represented by the heavy line. The accompanying
description is written, as appears, by the subject herself.)

I have had my number-form since early childhood. I can not
remember when it began, neither can I remember when and how I
learned to count. I have a dim recollection of being set to learn
the addition table and of making use of the form, which was even
then in existence. It occupies a subordinate placein consciousness,
and, though always present when the subject of thought has to do
with figures, it may not be distinetly imaged. For instance, I always
make use of my number-form in solving a problem, becanse it helps
me, but my mind is closely oceupied with the ;Jrobicm and is only
dimly conseious of the form.

The numbers, which run in a general north and south direction,
are not all in the same plane, and my position with respect to them
frequently changes. I uauuliy seem to stand just outside the line
of numbers, and near, but never on the number most prominent in
my mind at the time. I feel much moreat home among the numbers
about 20 than in any other place on the form. Generally speaking,
the plane of the number rises from 1 upwards, but there are many
BINJ Tl ups and downs in the line. From 1 to 5 the course is down-
ward; at 6 comes a sharp and upward turn; 8 is lower than 6 and 7
and is in a corner. From 8 to 12 the course is upward, with a bend
at10. At 12 comes another sharp turn; from 12 to 19 the line
descends, making a sudden descent at 16, and a steep ascent at 19,

1 Fig, 1, Plate 11,
3
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[Owing to the position of the form relative to the camera, the
bend at 19 does not appear as digtinet as it is. The line from 201g
40 is in a vertical plane nearly parallel to the vertical plane throngh
the line 0 to 12.]

I can not explain the form from any associations of drawin
pictures, things or incidents, It may, however, have resulle
unconsciously from many such early associations. N

While the form gives position to numbers, it does not have mu
to do with processes of treating numbers, except, perhaps, for
adding, in which operation I follow the increasing sum along the
form. 4 X 5, however, does not mean that I shall take four lengths
of five units each and measuring them off on the form, reach 20
4 X 5,3 X 10, ete., are mental res-'ationa whose equivalents, 20,
ete,, are located on the form. Moreover, in written work wi
figures very little reference is made to the form.

Other relations have forms in my mind: as dates, not at all con
nected with the number form, months of the Bear days of
week; and as a rule my thoughts have a background of the mental
p1ctures of places, things and people with which they are concerned.
Dates, i. e., the years, seem to slope downward away from me
they are p'u,t, and u d]mn.rd if they are future. The months of
year form a closed cycle, in shape a quadrilateral, its cornen
between December and January, the middle or last ot March, th
end of June, and the middle of September. Undoubtedly this
connected with sehool terms and recesses as well as with the ses
sons. Days of the week gucceed each other in a straight op
Beries, i -

My use of such forms in thought seems not to be related with an
special trait of character, for I do not draw or paint, am nok
extremely methodical, and do not have more than an ord na
memory for the forms of things; yet my taste is toward appli
rather than pure mathematics, and I find that I tend to give &
geometrie interpretation to a mathematical expreasmn il

This habit or trait of using space-forms for thought is some imes
%u?lplfu] in getting conceptions and in remembering, often it is
nndarance,

ARTHUR E. KENDRICK.
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Jan. Feb.
Fig. 1

march.

position, for & fresh start,
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20 is sometimes associated with other combinations
. Trietne







