SHORTER CONTRIBUTIONS.
ARITHMETIC BY SMELL.
BY FRANCIS GALTON, F.R.S.,
London.

It seems worth while to put a few simple experiments on
record, which I made for my own satisfaction a few months
ago, in order to assure myself that arithmetic may be performed by the sole medium of imaginary smells, just as by
imaginary figures or sounds. I had first to familiarize myself
with a variety of scents, for which purpose the following
arrangement was provided. Each scent was poured profusely
upon cotton wool, loosely packed in a brass tube £ inch
in outside diameter, which had a nozzle at one of its ends.
The other wide-open end of the brass tube was pushed into
a tightly fitting piece of caoutchouc tubing, 4^ inches long,,
and the opposite end of the tubing was stopped with a cork.
Whenever the tubing is grasped by the hand, a whiff of scented
air is forced through the nozzle; when the grasp is relaxed,
fresh air enters through the nozzle and passing through the
wool becomes quickly impregnated with scent. The apparatus
is then ready to be used again. Whiffs of scented air may
thus be sent out four or five times in moderately quick
succession and be almost equally odorous throughout. In
using the apparatus, I begin by breathing out slowly through
the nose, to prevent any scent from being prematurely
perceived; in the mean time the nozzle is brought below the
nostrils. Then I simultaneously give a sudden grasp and
a sudden sniff up. A separate apparatus is used for each
scent. They are made as alike as possible, and are scarcely
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•distinguishable; nevertheless it is well to operate with the eyes
shut. The scents chiefly used were peppermint, camphor,
carbolic acid, ammonia, and aniseed. I taught myself to
.associate two whiffs of peppermint with one whiff of camphor;
three of peppermint with one of carbolic acid, and so on.
Next, I practised at some small sums in addition ; at first with
the scents themselves, and afterwards altogether with the
imagination of them. There was not the slightest difficulty
in banishing all visual and auditory images from the mind,
leaving nothing in the consciousness besides real or imaginary
scents. In this way, without, it is true, becoming very apt
at the process, I convinced myself of the possibility of doing
sums in simple addition with considerable speed and accuracy
solely by means of imaginary scents. Further than this I did
not go, so far as addition was concerned. It seemed a serious
waste of time to continue the experiments further, because
their difficulty and complexity rapidly increased. There were
also provoking lapses of memory. For instance, at the present
moment, having discontinued the experiments for three
months, I find my old lessons almost wholly forgotten. Few
persons appreciate the severity of the task imposed on children
in making them learn the simple multiplication table, with
its 81 pairs of values each associated with a third value.
No wonder that they puzzle over it for months, notwithstanding the remarkable receptivity of their fresh brains.
I did not attempt multiplication by smell.
Subtraction succeeded as well as addition. I did not
go so far as to associate separate scents with the attitudes
of mind severally appropriate to subtraction and addition,
but determined by my ordinary mental processes which
attitude to assume, before isolating myself in the world of
scents.
Few experiments were made with taste. Salt, sugar, citric
acid, and quinine seemed suitable for the purpose, and there
appeared to be little difficulty in carrying on the experiments
to a sufficient extent to show that arithmetic by taste was as
feasible as arithmetic by smell.

