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From the AutHOR.—Dolmens in Japan. By Edward S. Morse.
From the AvrHor.—Description of Human Remains found near
Donnybrook, Co. Dublin. By W. Frazer, ¥.R.C.S.I.,, M.R.LA.

Mr. GILL exhibited a number of photographs of Australian
Aborigines.
The following paper was read by the author .—

ViIsUALISED NUMERALS. By Francis Garron, F.R.S.

I PrOPOSE to describe a peculiar habit of mind which charac-
terises, so far as I can judge, about one man in 30, and one
woman in 15; but before deing so, I must say a word of
warning against a too-frequent tendency to assume that the
minds of every other sane and heglthy person must be like
one’s own. The psychologist should inquire into the minds of
others as he should into those of animals of different races, and
be prepared to find instances of much to which his own expe-
rience can afford little, if any, clue.

This is especially the case with psychologists who are not
smaginative in the strict but unusual sense of that ambiguous
word. I do not by imagination mean an uncontrolled fancy
and inaccurate recollection. I apply the word imaginative
to those who while they may be exceedingly matter-of-fact
and precise, are apt to think in visual images; not in fancied
words, nor in a more abstract manner. The mental state of
imaginative persons is amidst a series of pictures, vivid in
colour, and well defined in form, and it happens in many cases
that what they mentally see appears external to themselves.
There is no doubt that abstract thought is best carried on
without the aid of this concrete imagery, and that a natural
tendency to indulge in it is liable to be repressed by vigorous
brain-workers. It is.consequently uncommon among those
scientific men whose attention I chiefly desire to gain. Every
one, however, recognises the fact that some men of the highest
order of genius and artistic temperament have had the gift
of vivid mental presentation in a remarkable degree; they
also know that chess-players exist, who have no mean capacity
in other respects, who can play 10 or more games blindfold,
having all the time a perfectly vivid picture of each board in
succession before them, and seeing the chessmen on each, as
made of wood or ivory, as the case may be. I therefore ask
you all to take for granted the existence of imaginative persons,
in the sense of the word in which I have used it, although
many of yourselves may never have had the tendency to think
in visual forms, or if you once had it, may have long since

abandoned it.
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Let me also remark, that if the existence of colour-blindness
which affects about 1 man in 30 was unsuspected, or at all
events wholly undescribed and unnamed, until the time of
Dalton, it need not astonish us that the psychological pecu-
liarity which I am about to describe, and which is about
equally rare (at least in adults), should hitherto have escaped
notice.

Persons who are imaginative almost invariably think of
numerals in visual imagery. If the idea of sir occurs to them,
the word “six,” does not sound in their mental ear, but the
figure 6 in a written or printed form rises before their mental
eye. The clearness of the images of numerals, and the number
of them that can be mentally viewed at the same time, differs
greatly in different persons. The most common case is to see
only two or three figures at once, and in a position too vague to
admit of definition. There are a few persons in whom the
visualising faculty is so low that they can mentally see neither
numerals nor anything else; and again there are a few in whom
it is so high as almost to give rise to hallucinations. The images
of these persons, whether of numerals or not, are so vivid as to be
undistinguishable from reality, except by the aid of accidental
circumstances ; thus the images may be transparent, or apt to
vary in brightness from moment to moment, and to change more
orless in outline. They may appear in the air without support, or
any other of the innumerable conditions of objective reality may
be absent, the want of which will render the visionary character
of the image immediately manifest to a sane mind. Those
who are able to visualise a numeral with a distinctness com-
parable to redlity, and to behold it as if it were before their
eyes, and not in some sort of dreamland, will define the direc-
tion in which it seems to lie, and the distance at which it
appears to be. If they were looking at a ship on the horizon
at the moment that the figure 6 happened to present itself to
their minds, they could say whether the image lay to the left or
right of the ship, and whether it was above or below the line of
the horizon ; they could always point to a definite spot in space,
and say with more or less precision that that was the direction in
which the image of the figure they were thinking of first appeared.

Now the strange psychological fact to which I desire to draw
attention is that among persons who visualise figures clearly,
there are many who notice that the image of the same figure
invariably makes its first appearance in the same direction, and
at the same distance. Such a person would always see the figure
when it first appeared to him at (we may suppose) one point of
the compass to the left of the ship at which he was looking, and
upon the line of the horizon, and at 20 feet distance. Similarly,
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we may suppose that he would see the figure 7 invariably half a
point to the left of the ship and at an altitude equal to the sun’s
diameter above the horizon, and at 30 feet distance ; similarly
for all the other figures. Consequently, when he thinks of the
series of numerals 1, 2, 3, 4, &c., they show themselves in a
definite pattern that always occupies an identical position in
respect to the direction in which he is looking.

Those who do not see figures with the same objectivity, use
nevertheless the same expressions with reference to their mental
field of view. They can draw what they see in a manner fairly
satisfactory to themselves, but they cannot locate it in reference
to their axis of sight and to the horizontal plane that passes
through it. It is with them as it is with all of us in dreams,
the imagery is before and around, but our eyes during sleep are
turned inwards and upwards.

The pattern or “ Form ” in which the numerals are seen is by
no means the same in different persons, but assumes the most
grotesque variety of shapes. I have placed on the table or
suspended against the walls copies of nearly sixty of them,
which will be seen to run in all sorts of angles, bends, curves
and zigzags. They have however for the most part certain
characteristics in common. They are stated in all cases to have
been in existence, at least so far as the earlier numbers in the Form
are concerned, as long back as the memory extends; they come
into view quite independently of the will, and their shape and
position, at all events in the mental field of view, is nearly
invariable. They have other points in common to which I shall
shortly draw attention, but first T will endeavour to remove all
shadow of doubt as to the authenticity of these statements.

I see no “ Form ” myself, and first ascertained that such a thing
existed through a letter from Mr. Bidder, in which he described
his own case as a very curious peculiarity. I was at the time
making inquiries about the strength of the visualising faculty
in different persons, and among the numerous replies that
reached me I soon collected ten or twelve other cases in which
the writers spoke of their seeing numerals in definite forms and
in much the same terms that Mr. Bidder had used. Though
the information came from independent sources, the expressions
used were so closely alike that they strongly corroborated one
another. Of course I eagerly followed up the inquiry, and
when I had collected enough material to justify publication, I
wrote an account which appeared in “ Nature ” on January 15th,
with several illustrations. This has led to a wide correspondence
and to a much increased store of information, which enables me
to arrive at the conclusions I shall lay before you. The answers
I received whenever I have pushed my questions have been
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straightforward and precise. I have not unfrequently procured
a second sketch of the Form and found it to agree closely with
the first one. I have also questioned many of my own friends
in general terms as to whether they visualise numbers in any
particular way. The large majority are unable to do so. But
every now and then I meet with persons who possess the faculty,
and I have become familiar with the quick look of intelligence
with which they receive my question. It is as though some
chord had been struck which had not been struck before, and
the verbal answers they give me are precisely of the same type
as those written ones of which I have now so many. I cannot
doubt of the authenticity of independent statements which
closely confirm one another, nor of the general accuracy of the
accompanying sketches, because I find now that my collection
is large enough for classification, that they tend to form a
continuous series. 1 am often told that the peculiarity is
common to the speaker and to some near relative, and that they
had found such to be the case by accident. I have the strongest
evidence of its hereditary character after allowing, and over
allowing, for all conceivable influences of education and family
tradition.

Last of all, T have taken advantage of the opportunity
afforded by a meeting of this Society, to bring with me many
gentlemen well known in the scientific world, who have this
habit of seeing numerals in Forms, and whose diagrams are in
the collection before you. Amongst them are Mr. G. Bidder, Q.C.,
the Rev. Mr. G. Henslow, the botanist, Mr. Schuster, F.R.S., the
physicist, Mr. Roget, Mr. Woodd Smith, and Colonel Yule, C.B.,,
the geographer. I wish that some of my foreign correspondents
could also have been present, such as M. Antoine d’Abbadie
the well-known French traveller and Membre de 1'Institut, and
Baron v. Osten Sacken, the Russian diplomatist and entomologist,
for they have given and procured me much information.

I feel sure that I have now said enough to authenticate my data;
it remains to treat them in the same way as any other scientific
facts and to extract as much meaning from them as possible.

To repeat in part what has already been said, this peculiarity
is found so far as my observations have extended, in about
1 out of every 30 adult males or 15 females. It consists in the
sudden and automatic appearance of a vivid and invariable
“Form” in the mental field of view, whenever a numeral is
thought of, and in which each numeral has its own definite
place. This Form may consist of a mere line of any shape, of a
peculiarly arranged row or rows of figures, or of a shaded space.

I give woodcuts of some of these forms, and very brief
descriptions of them extracted from the letters of my correspon-
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dents. (The woodcuts have already appeared in “ Nature.”*
Many other drawings on a smaller scale on two lithographed
plates will be found at the end of these pages, and brief descrip-
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tions of some of them are given partly in an appendix, and
partly by the sides of the figures themselves.)

1.J.C. 1000600
70,000 100000
20 30
70 0
2000 1700
20000 100,000
1000.000

# T am indebted to the courtesy of the publishers of “ Nature” for the use
of these woodcuts.
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I.8. “ The figures are about a quarter of an inch in length,
and in ordinary type. They are black on a white ground. 200
generally take the place of 100 and obliterate it. There is no
light or shade, and the picture is invariable.”

1.J.C. “The accompanying figure lies in a vertical plane, and
is the picture seen in counting. The zero point never moves, it is
wn my mind ; it is that point of space known as “ here,” while all
other points are outside or “there.” When I was a child the
zero point began the curve ; now it is a fixed point in an infinite
circle . . . I have had the curious bending from 0 to 30 as long
as I can remember, and imagine each bend must mark a stage
in early calculation. It is absent from the negative side of the
scale, which has been added since childhood.”

T.M. “The representation I carry in my mind of the numerical
series is quite distinct to me, so much so that I cannot think of
any number but I at once see it (as it were) in its peculiar place
in the diagram. My remembrance of dates is also nearly
entirely dependent on a clear mental vision of their /oes in the
diagram. This, as nearly as I can draw it, is the following :—
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It is only approximately correct (if the term “ correet” be at
all applicable). The numbers seem to approach more closely
as I ascend from 10 to 20, 30, 40, &c. The lines embracing a
hundred numbers also seem to approach as I go on to 400, 500,
to 1,000. Beyond 1,000 I have only the sense of an infinite
line in the direction of the arrow, losing itself in darkness
towards the millions. Any special number of thousands returns
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in my mind to its position in the parallel lines from 1 to 1,000.
The diagram was present in my mind from early childhood; I
remember that I learnt the multiplication table by reference to
it at the age of seven or eight. I need hardly say that the
impression is not that of perfectly straight lines; I have there-
fore used no ruler in drawing it.”

D.A. “From the very first I have seen numerals up to nearly
200 range themselves always in a particular manner, and in think-
ing of a number it always takes its place in the figure. The more
attention I give to the properties of numbers and their interpre-
tations, the less I am troubled with this clumsy framework for
them, but it is indelible in my mind’s eye even when for a long
time less consciously so. The higher numbers are to me quite
abstract and unconnected with a shape. This rough and untidy
production is the best I can do towards representing what I see.
There was a little difficulty in the performance, because it is only

D.A.

by catching oneself at unawares, so to speak, that one is quite
sure that what one sees is not affected by temporary imagination.
But it does not seem much like, chiefly because the mental
picture never seems on the flat but <n a thick, dark grey atmo-
sphere deepening in certain parts, especially where 1 emerges, and
about 20. How I get from 100 to 120 I hardly know, though if T
could require these figures a few times without thinking of them
on purpose, I should soon notice. About 200 I lose all frame-
work. I do not see the actual figures very distinetly, but what




