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®.—Dolmens in Japan. By Edward 3. Morse.

e 80, i \ ‘t drawn by men and capable '
the more go, in that a gort of car y mon.—Dolmens in Japua, By Timord 8. Morss os

ding several passengers had been in use for many_yean
]:c:;turiges prob&bllf on sgbmé parts of the TOkaidd. - B‘Er. Dickin
referred to the Chinese Book of Nature (“ San-teai-t'n) and 1
Japanese “Wakansansai dzu-ye ” (founded on the first-named v:rlork
with the * Kin-md-dzu-i 7 (% Illustrated Instructor of Youth ™).
Mr. W. G. Surrs remarked that very ancient -agricultural im:
lements were, in all probability, mounted with stone. He said b
had found it by mo means uncommon whilst going Over anci
British positions, to find large. pieces of worked flint, differin
materially in shape from axe and adze forms. The former la
pieces were, he said, generally somewhat rude, and might be loo
upon as the mounting-pieces of ancient hoes or even ploughshar
. Smith exhibited a large flint implement from his collech

worlced to a hoe or ploughshare form.

xhibited a number of photographs of Australian

wing paper was read by the anthor :—

AL1SED NUMERALS. By Frawcis Garron, F.RS.

describe a peculiar habit of mind which charac-
‘as I can judge, about one man in 30, and one
5; but before doing so, I must say a word of
ainst a too-frequent tendency to assume that the
every other sane and healthy person must be like
The psychologist should inquire into the minds of
should into those of animals of different races, and
o find instances of much to which his own expe-
ford little, if any, clue. '
pecially the case with psychologists who are mnot
in the strict but unusuval sense of that ambiguous
not by imagination mean an.uncontrolled fancy
ate recollection, I apply the word imaginative
ho while they may “be. exceedingly matter-of-fact
are aph to think in visual images; not in fancied
in, a more abstract manner. The mental state of
persons is amidst a series of pictures, vivid in
ell defined in form, and it happens in many cases
ey mentally see appears external to themselves.
doubt that abstract thought is best carried on .
id of this concrete imagery, and that a natural
indulge in it is Hable to be repressed by vigorous
s. It is consequently .uncommon among Ghose

Marcr 9tE, 1880.

TFrANCIS GALTON, Esq., F.R.S., Vice-President, in the Char

The minutes of the last meeting were read and confirmed.
The following presents were announced, and thanks vote
the respective donors :— :

Tor THE LIBRARY.

From the Eorror.—* Nature,” Nos. 539, 540. ’
From the Eprror.— Revue Scientifique,” Nos. 85, 36, 37.
From the Eprror— The Atheneum,’ Part 626.

Trom the Eprror—Correspondenz-Blatt, February, 1880.
From the EpITor.—Matériaux pour I'histoire de I'homme, Tom.

1879. _ 1en “whose attention I chiefly desive to gain. Every
From the Socrery.—Journal of the Society of Antiquaries, ", recognises the fact thab some men of the highest
VIII, No. 1. 5 ins and artistic -temperament have had the gift -
From the Socrery.——Journal of the Society of Arts, Nos. 145 tal presentation in a remarkable degree; they
1424, - . ‘ CL : chess-players exist, who have no mean capacity
Fromvt]ie ISIOGI{TETYé-——PfOCeeﬁmgS of the Royal Geographical § s, who can play 10 or more games blindfold,
ol. 1T, No. 3.

time a perfectly vivid. picture of each board in
re them, and seeing the chessmen on each, as
d of ivory, as”the case may be. I thercfore ask
for granted the existence of imaginative persons,
of the word in which I have used it, although
selves may never have had the tendency to think
‘or.if you once had it, may have long since

Trom the BERLIN ANTEROPOLOGIOAL Soorsry.—Zeitschrift fir
‘nologie, 1879, Heft 3-5. :
Trom the AcApEMIE ROTALE DES SCIENCES A AMSTERDAM.—V ers.
en Mededselingen, Afd. Natuurk, 2¢ Rks. DL XIV.
Jaarboel, 1878.. :
Processen- Verbaal, 1878-9. ] _
Trom B. W. Braproox, Bsq.—* Was Adam the first Man crea
By Argus. .
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Let me also remark, that if the existence of colour-blindnesss

which affects about, 1 man in

i i i time of
described and unnamed, until the :
gaelntzsn v;];oxiséduﬁof astonish us that the psychological pecu- g

liarity which I am abouf to

: 1 Ty
equally rare (at least in adults), should »bitherto. have escapedgv.

notice.

ns who are imaginative alb ;
nu]v?;;s;ls in visual imagery. If the idea of six %zfug:rt% Elillil’
the word “six,” does nob ‘s%ur&dfmmﬂ:;ng;smen ear,

6 in a written or printec Ior
feiggr ° The clearness of the images of numerals, and t1:%;;emu:nhe )
of them that can be mentally viewed ab the same time, -
The most common case 18 W sz

ce, and in a position too vague
O ot ot ﬁgur%ilgfeozre, a few pg:sons n Whom’t};lh
visualising faculty is so low that they can menfa.ll&::ein n:;ho
numierals nor anything else; and again there J;aiae 8 S
it is so high as almost to give rise to hallucina ons; _ The Image
of these persons, whether of numerals or not, are § e

greatly in different persons.

admit of definition.

undistinguishable from reality,

circumstances; thus the images may be transparent, or apt t0 :

i > In: it without support,

i tline. They may appear in the air with port,

Zg;eistﬁgrogf tllile innuzgerable conditions of objective reality m

be absent, the want gfwliich Wﬂf rende

image immediately maniie sane I }
ghgh:rgt%%e to visualise a numeral with a distinctness co
para.bie to reality, and to behold it as if

eyes, and not in some sort of

i i "at which
on i ich it seems to e, and the distance a !
o b Tf they were looking at 2 ship on the hori:

appears to be.
a]tglthe moment that the figure

i ; 1 Iay to the lef
i ds, they could say whether the image ‘
33111‘: I:i-:}ril:he ship},r and whether it was above or below 111'3 ]an
the horizon ; they could always point to & deﬁmtehspgir zenmg
and say with more or less precision that that was the

30 was unsuspected, or at all
‘describe, and which is aboub B

almost invariably think o

except by the aid of accidental

in bri ent, and to change MmOt
vary in brightness from moment o moment, hang

6 happened to present itself
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may suppose that he would see the figure 7 invariably half a
0t to the left of the ship and ab an altitude equal to the sun’s
ameter above the horizon, and at 30 feet distance ; similarly
t all the other figures. Consequently, when he thinks of the
ries of numerals 1, 2, 3, 4, &c., they show themselves in a
finite pattern that always occupies an identical position in
spect to the direction in which he is looking.

hose who do not see figures with the same objectivity, use
vertheless the same expressions with reference to their mental
Id of view. They can draw what they see in a manner fairly
tisfactory to themselves, but they cannot locate it in reference

heir 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,
h

e imagery is befo%‘e and around, but our eyes during sleep are
rned inwards and upwards, :

The pattern .or “ Form: ” in which the nurherals are seen is by
means the same in different persoms, but assumes the most
otesque variety of shapes.. I have placed on the table or
spended’ against the walls copies of nearly sixty of them,
hich will be seen” to run in all sorts of angles, bends,-curves
d zgzags. They have however for the most part certain
aracteristics in common. They are stated in all cases to have
en in existence, at least so far as the earlier numbers in the Form
e concerned, as long back as the memory extends; they come
to view quite independéntly of the will, and their shape and

osition, at all events in the mental field of view, i8 nearly

variable. They have other points in’common to which I shail

hortly draw attention, but first T will endeavour to -remove all

adow of doubt as to the authenticity of these statements.

I seeno “Form " myself, and first ascertained that such a thing
isted through aletter from Mr. Bidder, in which he described
OWNL case as a very curious peculintity. I was at the time
king inquiries'about the strength of the visualising faculty
different persons, and among the ‘numerous replies that

eached me I soon-collected ten or twelve other cases in which
he writers spoke of. their seeing numerals in definite forms and

much the same terms that Mr. Bidder had used.

Though
which the image of the figure they were thinking of first appearg

1 hich I desire to dra

the strange psychological fact to whicl X

atl}gggon ?s thet m?mng pe:r’sons V{lhol v:suah;eﬂili:au:aegl eclgam]ﬁ‘-
i il the image of the ;

there are many who notice that mege of e o B

invariably makes its first appearance m the samo Aot
at b distance. Such a person wo ¥ f

i ::]E;L(: iimiizt appeared to him a.;;l (wetmelu.lg iuﬁp%ii %ﬁg kilﬁl

“ ip at which he g,

ass to the left of the ship & ! ing

goﬂﬁ Tine of the horizon, and at 20 feet distance. Simal

e information came from independent sources, the expressions
nsed were so closely alike that they strongly corroborated one

other. . Of cowrse I eagerly followed up the inquiry, and
en I had eollected enough material to justify publication, I
ote an account which appeared in “ Nature ” on January 15th,
th several illustrations. This has led to a wide correspondence
d to'a much increased store of information, which enables me
.arrive at the conclusions I shall lay before yon. Thé answers
received whenever I have pushed my questions have been
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straightforward and precise. 1 have not unfrequently procured

o second sketch of the Form and found it to agree closely with®
the Brst 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 hajority are unable to do so. Bu

“every now and then I meet with persons who possess the faculty i

and I have become familiar with the quick ook of intelligence
with which they receive my question. It is as though some
chord had been struck which had \
the verbal answers they give me are precisely of the same type

- gs those written ones of which I have now so many. I cannot
doubt of the suthenticity of independent statements which
closely -confirm one another, nor of the gemeral accuracy of th
accompanying sketches, because 1 find now that' my collection;
is large enough for classification, that they tend to form
continuous series. 1 am often told jarity i
common to the speaker and to some near relative, and that the
had found such to be the case by accident. T have the stronges
evidence of its hereditary character i
allowing, for all conceivable influences of educatio
tradition.

Tast of all, I have taken advantage of the opportunit,
afforded by a meeting of this Society, to bring with me
gentlemen well known in the scientific world, who bave -
Tabit of seeing numerals in Forms, and who i
the collection before you. Amongst them are
the Rev. Mr. G. Henslow, the botanist, Mz. Schuster, FR.S, t
physicist, M. Roget, Mr. Woodd Smith, and Colonel Yule, C.
the geographer. 1 wish that some of my foreign corresponden
could also have been present, such as M. Antpine &’ Abbadi
the well-known French traveller and Membre de I'Institut, ant
Baron v. Osten Sacken, the Russian diplomatist and entomologis
for they have given and procured me much information.

T feel sure that I have now said enough to authenticate my dﬂfé& :

it remains to treat them in the same way as any other selent;
facts and to extract as much meaning from them as possible
To repeat in part what has- already been said, this peculiar
is found so far as my observations have extended, in ab
1 out of every 30 adult males or 15 females. It consists in
sudden and sutomatic appesrance of a vivid and invana
«Form” in the mental field of view, whenever a numera
- thought of, and in which each numeral has its own de
place. This Form may consist of & mere line of any shape
peculiarly arranged row or rows of figures, or of a shaded spa
1 give woodcuts of some of these forms, and very ¥
descriptions of them extracted from the lettexs of my corres

¥, GarToN.~— Visualised Numerals.

ts. tg’ll‘he woodcuts - have alreddy appearedl in “Nature”*
- y (‘::Vﬂle_r drawings on & smaller scale on two lithographed
tes be found at theé'end of these pages, and brief ﬁescrip-

e oo

s of some) of them are given partly in i
{ 2 an appe X, 8
ly by lthe sides of the figures thgmsei);es:) " eppendix, and

1000690

200,000

2000.000

indebted to th . N
oodeuts. & cn}utesy of the publishers of “ Nature” for the use
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gl m:;z;il to its posif;ion.in the paraliel h'nes: from 1 to 1,000
m%%r tha‘:allslggiiinzhtn nrlngtyni.}id from early childhood ; I
7 nultiplication table by refere
eiliznaie oif'; ziaven or- eight.. " I need hardlyysa.y thzﬁ;cetlgz
pasio not: that of perfectly straight lines; I have ther
n}}) ruler in drawing it.” ’ o e
“ From the very first T have seen
. seen numerals up to nearl
ﬁgﬁ ‘I;;%]:Eﬁvaef ;iwa{s ﬁn a particular manner, zu}d 1(1)1 lei'g‘ll(y
] n} lways talces its place in the figur .
tion I give to the properti i Tnboaore
7 perties of numbers and their i
ns, the less I am troubled with thi oy fromework for
, the less D tro th this clumsy framework for
e Dy i v i g
j ). The higher numbers are to me qui
3 33; ‘c?rﬁs u%c;o%gsftfcéwrglzaé shapc%. This rough and uflliﬁlh;
‘ . st 1 can do towards representing what
T Was & ];tple difficulty in the performance, because 1? isI oflel(;

18, « The figures are about a quarter of an inch in length
and in ordinary type. They are blatk on a white ground. 20
generally take the place of 100 and obliterate it. There is o
light or shade, and the picture is invariable.” _ :

1.J.C. “The accompanying figure lies in 2 vertical plane,
is the picture seen in counting. The zero point never moves, it
inmy mind ; it is that point of space known as “ here,” while allFi=
other points are outside or «there” When I was a child tltbz
zero point began the curve; now it is a fixed point in an infinitet:
circle . . » I have had the surious bending from 0 to 30 as lo
as I can remember, and imagine each bend must mark a stages
in early caleulation. Tt is absent from the negative side of &
scale, which has been added since childhood.” :

" M. «The representation I caxry in my mind of the numery
series is quite distinct to me, 80 much so that I cannob thinl
any number but T at once see it (as it were) in its peculiar pl
in the diagram. My remembrance of dates is also Dea
entirely dependent on & clear mental vision of their loct in $hes
diagram. This, as nearly as I can draw it, is the following

o

100 R
TM. 7] ' Wd\j/\pwﬂ?} .

B

’

a0

70

60

50

¢0

Ltc ‘ng . CPR .
hing oneself at unawares, so to speak, that one is quite

. ) ) . , at what one sees i : e
Ttis only approximately correct (if the term correct does not’ seen:f lrfaﬁgfl a{fuizte&}’eﬁf %gg;&;y Tlllﬂglmtion.
’ e the mental

all applicable). The numbers seem to approach more never seems on the flat but 4n a thick, dark
© k, dark grey atmo-

as T ascend from 10 to 20, 30, 40, &c. The lines embragi d s O K
hundred numbers also seem to approach as I go on to,400%4% ) eepening in certain parts, especially where 1 emerges, and

20. How I get from 100t
to 1,000. Beyond 1,000 1 have only the sense of an iifi i i o . 0 120 I hoxdly know, though if T
0 1000, ¥ yond 1000 1 have oo e nse o ¢ o quire these figures a few times without thinking oit:" them

TS ! pose, I should :
towards the millions. Any special number of thousand T do 1ot see tlfg ﬁtﬁﬁ%‘zuréb‘?gfggb;égﬁf ?11 tfrm;:e_
: ‘ ' stmehly, but what
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o

there is of them is disfingué;hed tﬁl;m ;011113 %ffek s}g;emtﬁeghéﬁ :

racing. Itis the place they take an the;
Ec)&li}ég?ivelg which istvariable. Nothing more deﬁ}xilltegegzk
its place than & persop’sd age. The person 18 usually:

s age is in mind.” . o
lon[gT;.;i ]Eelixsgggver took much pains to interpret the mea.n]JJn],;,:_
the rather faint but carefully made drawing, _bfy sg;reng?ug ing
some of the shades. The refspgt v];rja;shvir:g fs:ﬁ;sw? E-Y‘J‘rég'rtainl
from the author's own viewoiit, w oS - o
i ver has been as successful with e 0
Jlrfep?.'?el:en?;%i)is as wish t.ha.t1 of my sl;?:ﬁ:e and 1Fs accompanimen

b entirely correct. .
ymﬂ:l z;t;nc}aec?s:ttgz lnent‘ra;{r eye has tc; tra{.;\];el zal.'limge tl;:hf;]:t‘%ﬁg
e aths of a form, to the place
Ela;:ﬁcal.l 2hngt ?sla;];:nt%d is known to reside, and then the i
Starts into sight. In other cases all the numer?lsﬂal.stfa‘w ;Sant
or more, are faintly seen at once, but the figure fa. ﬂ:s vant
grows more vivid than itsdnf%hllzi};mg ; _tm OT?IZIZ areea;a; .

W .if an unseen hand had lifted it 1l g
:I:siset%i‘:s as there are persons, but I will not How destgnbetth
shapes in detail, partly because I want to draw atten 1011I c]>1 hy
points they have in common, and principally becaa'xse theP
that some of the forms will be explained by the P?;ls{;%nssi’dé
selves who see them. I have, however, written ha f{s o
each of the pictures that are suspended against tale Wa{ﬂi : U
details which are required to explain theirindividu pez :
It is beyond dispute that these forms origma&e a.d an e
age, though they are so far developed in boyhoo anthyou e
to include the higher j{11111:11151?'3., and, among mathematics
negative values. o B
Stuﬁzzﬁfy’*ﬂ;ﬁ ofbmy correspendents speak with conﬁc‘lencﬁa :
their forms having been in existence as far back as they 1etgo [
One states that he kmows he possessed it at the ]E;ge _o1
another, that he learnt his multiplication table by the aid o :
elaborate mental diagram he still uses. Not one mtt]sm 1;“
to suggest any clue as to their origin. They canno 1.le Jue
anyt]?ing written or pri._T}ed, bec%uscle,{ they do not simula
i in ordinary writings or books. ‘
* fl(f)]‘:: %glu‘gs rungequentfy to the left, and more often up’
than downwards. They do mot even lie in the same
Sometimes a form has twists as v{ell as bends, sometu%e ‘.
turned upside down, sometimes it plunges into :}111 2]; v
immeasurable depth, or it rises and disappears }1111 : : ma,y
one case it proceeds at first sf:rF.t.lght:’forwart.’t,a:l ‘;, en i 5
baclkward sweep high above‘hea.d, and ﬁn y rgcur:;ssﬁ
the pocleet, of all places! It is often sloped upwards &

ation from a little below t};e level of the eye, just as

on & table would appear to a child whose chin was
bove it. _
this contrasts strongly with the character of the Forms
hich historical dates are visualised by the same persons.
re sometimes copied from the numerical ones, but they
ore commonly based both clearly and consciously on the
15 used in the school-room. . :
same may be said of the imaged letters of the
et ; therefore the numerical Form is the oldest of all. I
se that it first came into existence when the child was

g to count, and was used by him as a natural mnemonic

m, to which he referred the spoken words “ one,” “ two,”

,” &c. Also, that as soon as he began to. read figures,
sual symbols supplanted the verbal sounds, and per-
nitly established themselves on the Form.
nce the Form is of an older date than that at which the
began to learn to read ; it represents his mental processes
time of which no other record remains. It persists in
us activity, and offers itself freely to our examination.
ie teachers of some schools have kindly questioned their
1ls for me, and I find that the proportion of young people who
umerals in Forms is much greater than that of adults. But
¢ most part their forms are neither well defined nor com-
d. I counclude that when they are too faint to be of
ce they are gradually neglected, and become wholly for-
n, while if they are vivid and useful they, increase im
dness and definition by the effect of habitual vse. Hence,
lts, the two classes of seers and nom-seers are rather
y defined, the connecting link of intermediate cases which
rvable in childhood having disappeared.

1ese Forms -are the most remarkable existing instances of

s called “topical ” memory, the essence of which appears
in the establishment of a more exact system of division
our in the different parts of the brain than is usually
ed on. Topical aids to memory are of the greatest service

any persons, and teachers of mnemonics malke. large use of
i) as by advising a spealker to mentally associate the corners,

.room with the chief divisions of the speech he is about
ver. Those who feel the advantage of these aids most,
igly are the most likely to cultivate the use of mumerical

uestion remains, why do the lines of the Forms runm in
ange and pecwliar ways? the reply is, that different
have natural fancies for different lines and curves,
handwriting shows this, for handwriting is by no means
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‘as the French “ quatre-vingt dix-hnit.” We speal of ten,
‘twelve, thirteen, etc, in defiance of the beautiful system
cimal notation in which we write those mumbers. What
e is ome-pought, one-ome, one-two, etc, and we should
fnce on. that principle, with this proviso, that the word for
e having to show both the place and the value, should have
d suggestive of “ one” but not identical with it. Let us
e it to be the letter-o pronounced short as in “on,” then

of ten, eleven, twelve, thirteen, etc., we might say on-
esomi-two, on-three, ete.

e conflict between the two systems creates a perplexity, to |
hich conclusive testimony is borne by these numerical forms.
’alg::tost all of them there is a marked hitch at the 12, and
1¢'repeats itself at the 120. The run of the lines between
d 20 is rarely analogous to that between 20 and 100, where
ally first becomes regular. The teens frequently occupy a
space than their due. Itis not easy to define in words
variety of traces of the difficulty and annoyance caused by
toscientific nomenclature that are portrayed vividly, and so

solely dependent on the balance of the muscles of the han
causing such and such strokes to be made with greater facili
than others. Handwriting is greatly modified by the fashion of
the time. ‘It is in reality a compromise between what the
writer most likes to produce, and what he can produce with the
greatest ease to himself. I am sure, too, that I can trace a c?‘b
nection between the general look of the handwritings of my
various corréspondents and the lines of their Forms. If a spide
were to visualise numerals, we might expect he would do 50 In
some web-shaped fashion, and a bee in hexagons. The definifetzs
domestic architecture of all animals as seen in their nests arig
holes, shows the universal tendency of each species to Wo
according to definite lines. The same’is seen in the groups At
formations of flocks of gregarious animals, and in the wedge
shaped or other flights of gregarious birds. :j
The rambling character of the lines that characterise th
majority of'the Forms are natural to the taste of a child. The;
may be recoguised in their drawings, in the castles they construd
on the sand, and in the outlines of the borders of their flower:

gardens. The appreciation of firm curves can hardly co-exist with toispeak painfully; in these pictures. They testify by the evidence
theimperfedtlydeveloped physique of the child; it is related to ther ! elible scars to the effort and ingenuity with which a sort of
accurate hand, the steady tread, and the generally well-adjuste - “compromise is struggled for and has finally been effected between

muscles of manhood. A natural instinet in favour of those rigid}
straight lines in which printed matter is disposed in schedule
or of the circular outlines of many diagraims, can hardly as ¥
have become frequent in our race. No savage possesses it. |
habitual use of the straight line and circle has grown up Bs"
were yesterday, under the requirements of manufactures basé]
on careful measurements with a rule, and carried out by the plaz
and. the turning lathe, which instruments make it now much mg
casy to work in accordance with these lines than any oth
The rambling numerical Forms being based on the instineti
preferences of childhood, show the solidity of their foundati
by persisting in defiance of subsequently acquired tastes.
; Children learn their figures to some extent. by those on
{ clock. ‘I éannot, however, trace the influence of the cloc
' the numerical Forms in more than three cases out of all
| collection, which amounts fo nearly 80 pictures of one kind:
| anmother. In ome of them, the clock-face actually appears
J

erbal and decimal systems. I am sure that this difficulty
re serious and abiding than has been suspected, not only
the persistency of these twists which would have long
been smoothed away if they did not continue to subserve
useful purpose, but from the results of experiments on my
mind. T find I can deal mentally with simple sums with
less strain if T andibly conceive the figures as one-nought,
ne, etc., and I can both dictate and write from dictation with
h less trouble when that system or some similar one is
ed. I have little doubt that owr nomenclature is a serious
h unsuspected hindrance to the ready adoption by the
lic of a decimal system of weights and measures.
These Forms are no doubt of some convenience for mnemonic
ses, and it is worth considering what shape is most likely
t the majority of those who wish for the first time to make
T their use. It ought of course to be based on the decimal
m, and judging from the majority of the Forms it nced not
her than 100. I am sure that symmetrical divisions at each
ould be too elaborate and uniform for general convenience,
hat a system of scores and half scores would be the best.
' t & pentagon, with a mark in the middle of each side,
The paramount influence proceeds from the names o most likely to fulfil the conditions; it certainly suits me
numerals. Our nomenclature is perfectly barbarous, and th In that figure the angle at the Dbottom would stand
other civilised pations is mot Dbetter than ours and frequentlys . erently for O or 100, and the other angles for 20, 40, 60,

another it has evidently had a strong influence; and in
third its influence is indicated, but pothing more. I supp
the Roman numerals in the clock do mot fit in sufficiently w
with ideas based upon the Arabic ones.

¥




fanen Autheupolog Jnst. Vol XTI

96 | Appendix.

and 80; the place of 50 being in the middle. of the horizon
top line. I find that my own mind hes a decided left-han
twist, so that I cannot without an effort reckon the division
this imaginary pentagon in the direction in which the hands
a clock would move, but I must proceed reverse ways.

This concludes what I desired to say, and I ftrust that
gentlemen whose names I have mentioned will kindly exp
Pheir own Forms and favour us with any remarks that may he
to throw light on this curious subject. .The lithographed pag
with 8 drawings contains copies of their Forms (made by,
camera lucida) from those they were so good as to send me,
the. following are brief explanatory extracts from their le :
The other lithograph contains 24 forms of other persons; theyl
will sufficiently explain themselves. ‘ '

0
30

0g

06

120

om w1,

100 0
I

|

APPENDIX.

Brisf Butracts from a few letters, with fllustrations. (See Plate VI
(The letter accompanying €ach “llustration ts the inttial of
Correspondent.) S

Gsorap Bmpur, Q.C.—One of the most curicus peculiarities:
my own case is the arrangement of the arithmetical numerals
have sketched this to the best of my ability; every number -

Jeast within the first thousand, and afterwards thousands take,

place of units) is always thought of by me in its own definite p%

in the series, where it has, if I may say so, a home and an 1n

viduality., I should, however, qualify this by saying that
I am multiplying together two large numbers, my min
engrossed in the operation, and the idea of locality in the seri
the moment sinks out of prominence. You will observe tha
fist part of the diagram roughly follows the arrangement of fi
on 8 clock-face, and 1 am inclined to think that may have bees
part the wnconscious source of it but I have always been utte
2 loss to account for the abrupt change ab 10 and again at 12.

Colonel Yure, C.B.—I am mnot sure that the angle at 20
right angle, nor the line from 20 to 100 straight. Neither do
did I is perbaps more correct) see them in type, or black on
ground. 1 used to see them in W, but I ¢
fx these nmow with truth. I can only remempber that 30 am
to 40 were of » subdued sunny colour; a division of the
took place ab 12. |

The Rev. G. Honsvow.—L have always associated my nd
from childhood npwards as in the aCcOmMPAnying AITangemen
am quite at a loss to lknow how it arose. My alphabet corre
with it. ‘ .
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Arrags ScEUsTER, I.R.S.—Tlie first figure shows the appenr-
ce the diagram 0-100 would have if looked at perpendicularly.
ecedes from the eye with a slight vpward slope of about 1 in
I make extensive use of this diagram ; it-seems to me to act as
helf on which I can put any number and taks it out again when
uired. There is, however, a good deal of clasticity in this (as
L. as in the second fignre), when I am specially occupied with
part of it, say between 70 and 80, as in thinking over what has
opened in the last 10 years, that part would seem to become
ger and encroach on the territory of its neighbours. On certain
asions also, the diagram would become distorted so as to join
100 to the 0. ‘. . .
This is not the only fignre on which I visualise numbers; the
ndreds scem to me fto be arranged as in the second figure, in a
e slopmg npwards. Between 1200 and 1500 the diagram becomes
nfused ; above 1500 I cannot visualise numbers. I have almost
y to deal with such'up to four or five figures, but they are only
ires to me; I cannot represent them in a diagram.
0uN Roesr—The first twelve are clearly derived from the
ts on dominoes: "After 100 there is nothing clear but 108 (t.c.
2), and then I begie with the units and tens only as above.
. Woupp Surrg.~In my case the numerals follow the rounte
wn in the accompanying figure. Above 200 it becomes vague
d is soon lost, except that 999 is always in a corner like 99.
lines bear no reasonable proportion to the numbers they
fain, my own position in regard to them is generally at A,
ly opposite my own age, 50, and has shifted as I have grown
or, but it sometimes varies between A and B. Whenat B I
ays.stand with 1-7 to my left, but when at A Ican face either
ards 7-12 .or -towards 12-20, or 20-70, but never (I think) with
back to 12-20. |

. ¢ DIgcUSSION.
H

20268 BIDDER, Bsq., observed that he had possessed the faculty
ental visualisation referred to in the paper so long as he could
mber. He imagined the mental pictures to be sarvivals of
early association of childhood, which however, in most cases,
impossible to trace. In the mental picture or diagram that
erals appear ‘to him fo assume, the first twelve numbers are
d as if on a clock face, and probably the idea was originally de-
from that source.- In his diagram there was an angle at 10,
gain at 12. He conld only account for this by supposing it
the result of a straggle between the .decimal and duodecimal
ms of notation. He explained also that not only numbers,
Imost all subjects of thought and memory, present themselves
mind in & visualised form :—For example, the months of the
are. arranged in & circle. The days of the week in a line

ght to left. The dates and events of history have also o
oL X, S CE

Ty
i
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the latter, be believed th
%zﬁ;iaﬁézat;ﬁ?;ii?;? 11;1 ﬁ%:}%}:dgﬁiﬁgl;g?:eiez .certa.m‘ i
tmg:;g?nztﬂ g?&%ﬁiﬁ;&@%ﬁ with the énbj:& ‘(h}ﬁe curious valnes
memaria, leclnica i SSE06 LS Ficbto be remembored, with so
O o g s, S
‘il;:ugiglcgighﬁe?::eig a;.ot in bis case to be confounded wi

4 dids
jmpressions reat or false of the organs of external sense, an

' with them at all.

SeeB:lr.t ﬁ?‘l‘ﬂn . With reference

General Lane Fox, as to

pween different people 1 the power \

depends upon the peé'fﬁzilnon agz fhe or T o atio nory
ch to bethe case. ( e

o i‘:rlaggf:vz?oped and the sight ag good in thp;se v%): ai;"l; rdrie:rl

al? this power as in tbe 1 ip 30 who possess 11. cent[:e o o

others believe they have made oub the v—;}m C hore

?na.ther of the cerebral convolutions; and it is P

thia remarkable power resides. It is not in the peripheral QXE‘?@

cion of the optic nmerve. If we conld .eizlm:;i
long Lence—the grey mabter of the visual ceatre
& others who have given us their expene ce b et
ig find under the microscopelg gﬁa.t::-r ;_;:n o?:lledge F strud
i i ople. ge ;
’ol_\a»nﬂm til:abngﬁdori??uygﬁe tlzp_di.scover cells exqmstlg:eiiyv:dap
cm:;lhs'r aur ose . cells possessing gfrecgp.twe a.nc'lf Te ;nﬁ 2

o elsf: pe':l}a];tiv'e’ degree. Thiy visualising of forms mig
mllaJd a.Pfaculty of physiological ]_:La.llucma,tuin,_ R
from what Iam more familiar with—pathologica allucin
%r;:ve aid some attention to this among the ,ms;:\l inqm”ry;
observe};’i marked, differences 2mong thern 1;3;1 R R
1 tions, although ‘at first sight eyh_ od idenk

o SGI}tS}? a.\ldi%rory hallucinations, I find that when & o b
Fvw v;,l yoice he sometimes hears it as cle?.rly r;sa,l ! e et
s rgﬂe i other cases it is only heard inte Y'with‘
S d.w ice. Corresponding conditions, T suspect, 001(;\-11' i)
who vi volis;a fioures. In some, therels & distinet ol ]p; e
gy le:.m{: the internal representation, however tv;m ot

ve oh T]hae; point of objectivity. It would take OTherge
}eat:: the physiological causes of these _dj.ﬂaren%x‘ei.o e |
? bt that the researches of Mr. Galton in reg:,r 10 thega *et

a\c;lue mental representa.tions,which are consistent Wil p

present greab interest to those who study the hallucinations W !

esulb from disease. In. both instances they are alike purel]
r 2
]ecﬁ:e ?c;ﬁesl-;mia; The diagram of nqmera,ls aw];nhﬁ t.lIy 86,

hly the shape of ® horse-shee, 1ying {Jn ightly
;?;Ee 'zvith the open. end towards me. Lbalways

Discussion. 09

in fromt of ‘me, a litile to the Ieft, so that the right-hand

L %a gh of the horseshce, at the bottom of which I place 0, is in

f my left eye. - The numbers then snceeed each other, going
ards-and to the left; 50 is placed ab the highest point. When
jove my eyes without moving my head, the diagram remains
in space, iud does not follow the movement of my eye. When
ove the head, the diagram unconsciously follows the movement,
-1 can, by ax effort, have it fixed in space as before. I can also
it from one part of the firld of view to the other, and even
upside down. - I use the diagram as a resting-place for the
ory, placing a number on it, and finding it again when wanted.
markable property of the diagram is a sort of elasticity which
es me to join the two open ends of the horse-shoe together

.1 want to connect 100 with 0. The same elasticity causes me to
hat part of the diagram on which I fix my attention larger than

est. .

lso have a diagram on which I place the months of the year.
agram is an oval curve. The months follow each other in

direction of motion of the hands of a watch. The summer
his tale up & much larger space than the winter months.
ce

e the days of the week arranged in a straight line from right

Ithough both the numerals and the days of the week succeod
her from right to left, I am not left-handed.

A. Tyvor: Mr. Bidder in his remarkablo and most valnable
unt of the workings of his own mind, and of the hereditary
r which he possesses of visnalising, has stated : Tirst, that the

t the clock itself (but with the figures XI and XII deficient)
hich as a child' he had learnt to tell the time, recurs to his
when he visualises. Second, that the picturs of a certain

r of the kings of England following William the Congueror,

still in his mind in the same row that he first saw them in

d’s pictorial history book from which he learnt their names,

5 8;,and order. From the statement made by Mr. Galton on the

ty of most of the visnalists, the impressions of this kind
in childhood are the most permanent, brightest, and clearest.
ents happening:since childhood are more difficult to visualiso
he earlier periods of history.
 statement refers us to the importance of object lessons for
n, the Kindergarter system, and explains why children
e taught by objects. A block, with three dimensions,
with ¢ picture.of an object used to illustrate o lebter or
teem 10 enable any child to visualise and moke the first
ubstract step in education.
gy mention my own experience on & subject not touched on
Galton, viz.: the manner of learning to distingmish the

nd that difficalt, snd when a yourng child invented for
lan of overcoming that difficulty; I pictured, or as it
e called (after the valuable discovery of Mr. Galton),

o

oz
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hole range from 1 +
. 0 100 (101 reco ;
nce, . ! mmencing ab : :
e e B el
“effort rned, the whole scheme moved o pases On
1-effort of the will, if the eyes were alone tu::gd ?1:1?;1(})1?%13’ By

8 B ] < &
chiemse. co H bﬁd a, y © g 6 y nld (b].].].
h Iﬂd e Shlf 1S0 80 bh lrh bhc ﬁ ure WO 8

tain its position in the lin ;
His mental alph ° Ime of sight.
phabet was described ;

he lett 2 s JARhay cribed as partiall ad -

" "ali‘;h?lrss %mé-%e émhalgletters of cglouqu.;, %ﬁiﬁ g% ;;hseveml
black » B, &, R, P, are blue, green, red urvle. v same
e e
frs 1. e w e space 1 1 . are white

ck; that ofhers  are pace included within the ci ’

ACK 5 _are coloured, such : e circle of
oV uc .

: lz:.a%ggs}ibw Hle could not account for- tﬂZséhlé?sng yellow, and
ntting the eye: iigesmgd his experience of Visual Object
nondeseript, is sure ‘Zm g for a minute or so, some o'{n"n 'si'. o

suggestive ,of' nre ooz.]ggf!arb. S{}oxpethh:xg in 1ts form u,;:i)(:a':.r?‘;ﬂ

e rater ooy Sogolech, into, wilch i s ously

' teelf int i pontaneously
es vanishes. Th =y nto & third, and 8o on till §
: 1 to _1{_10 instinctively a,ssnmec’i. in his imaginati ations of the bradnf3 ‘giﬁ;ﬁ:ﬁ:zﬁs are thus purely :utégmiﬁg
did pot seem to exhibit any remarkable peculiarities 88 comparedis Leiboen. previously seem, but entively £ n objectwill appear which bad
with those of other persons who saw such forms. Itwas, however,i; i us or automatic memor wa.e yt orgotten, showing that ancon
e ind, that a strong effort of the will - claboraisly ont glass bowls, cio Wh?ilc‘r]ily Eho obiects ofisn sen
» @6, ighly ornamental; embossed

go deeply engraven 1o hi
required to substitute for it any artificial arrangement. Thig gd or frosted or filagreed gold and sil
3 1 . . and
1 objects, fruit,

had found to be the case in the endeavour bo fix dates in
memory. He had, sn childbood, been trained by his father (the ers, jugs, sofas, ete. Brilliant
jate Dr. Roget) to the use of a well-known system of memar c8 are not unirequent Cﬁl} and elaborate patterns of textil
techmica advocated by Feinaigle, in which each year hds its sp ge, covered with ferns and oice bits of scenery, such as o narro .
lace on the walls of & particular room, and the rooms of a h all-remembered sgenes szchﬂgfsses, with caseades, ote. or ag: i,
vepresent Successive centuries. This plan his father had m an attempt be made to f 100d, will spontaneously ;l.ppe;ga‘m’
great use of, and it had always served the speaker well fo es, a.great effort of the {w’i]lc;lst some object into the diobra,‘m;
chronology of earlier ages; Bub for that in which we live, ] er fail entirely or some ns 1;{"‘1‘-1’1:0(1- The first abtempt m.‘lc
ticularly for events during his own life, he had, in spite of v&: ymatic and part volitional :v?nescmpt hybrid structure arji:
a.tta_ampts, pever succeeded In fairly locating the. dates in the, ¢ ermined effort to see the ob"ecb tha car. By a Com;iuue:i I:de_
assigned to them. They would go to what seemed to be Tt may overcome the a,utomJa,t' ought of, the will or volitional
patural homes in the arrangement above referred to, whic got determined upon will at 11C action of the brain, so that the
come to him from some other, probably prior; bub unknown § ed. at last appear distinct and shax le
The numbers from 1 0 12, taken geparately, usually a.ppea.'p wPY
him in symmet:ical forms, chiefly learnt, he had little doubt

vigualised mysel always in the same position in the same room
riding on.a rocking-horse, with 2 whip fnmy righ
that the hand with the whip must be always between the horse an
the wall, I could determine which was my right hand in -whatever
position. I actually was, by placing myself visually in the prope
position on the horse. No -doubt most children do something 0
this ldnd in Jearning lessons, musie, or ciphering. . .
Had I known how to interpret what had happened to myself an
to Mr. Galton’s other observers—when I read before the Lnstitw
my paper oo the “ Object-Origin of Pre-historic Thoughts ai
Tdeas,* I should have strengthened my argument 01 Thought. Mz
Galton’s researches extend the principle I thus advocated very muc
T believe now thab the only thoughts that young children can attailig
to bave a distinct object-origin, and on this poinb childr
resemble the whole animal world. Not only has Mr. Galto
inquiry & local valae, bub his investigation will probably affect {
theory of the working of the humsn mind, and have an importal
application on other questions of hiology- g :
Mr. Roszr, on being called upon, stated that the form which |t

nombers from i

ivery object 1 -
}i’(})’le o']fegi éz, Eﬁ;lﬁre{lly very distinet, though if of some I
the spots oD dominoes. anwas only visible, IS,;":})J’: 11))6 seen at once, thus the slzgckenidf’
Mr. Ricgarp B. MARTIN: 1 ghould like fo ask WMe. Galton : epting scenery, which ap mrarre],_ They are at focal diél;a.nc:
as observed the singular power which is the sabject of bis papetdo: size, 1 to 2 or 3 i‘ﬂ(‘:hespﬁ; ds‘ as in nature. = The objects arc of
exist in any particular class of persons, or o be associated with : veral water-colour iﬂustliagigsme;e? or length.
special pursuits, artistic, mathematical, or otherwise. ! . Heuslow. s of visual objects were exhibited
The Rev. G HINSLOW described his own scheme of vis lonel Yors, C.B.: I am afraid )
apmerals, which, like several others, had an angular bend ytriking and vivid than thoselz dn:xy experiences in thig way are
ond another ab 12. The fgnres 1-6 being horizontal, figure 6 ‘spoken. The diagram represe is.cnbecl by the gentlemen who
the usnal point of sight, 7 t0 10 being vertically arrange Q]iil:l?nbers is on the wa% anlcl'{ lvlv]i‘lglttl;ifgrm in which I see the
. - 4 ee v of
compared with theirs. With me, t;;, ﬁf{mbgnflfrci;g?
Tapre S

$ s6 1b 7 C 9 = b ¢
ecome Sens 1 W ed.kCI Of lﬂ‘te ear 3, d:ll(l i CLCSCI llblllg 1
111
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it is not always quite easy o say how far I am speaking from 8
viving impressions, and how far from memories of the past.
must say, too, that 1 have found that under the effort to fix a
deseribe these impressions in writing for Mr. Galton, they ha
become, as it were, thinner, and bard to catch; and in this exp
rience 1 do not stand alone. ‘
Though I could respond to much that was said of their o
impressions by Mr. Bi der and Mr. Henslow, there is one point
which their experiences raise in me strong dissent. They actuall
deseribe not only the procession of numbers as seen by them, bu
that of the days of the week and the months of the year as advanoin
from right to left! Now, so strong with me is the opposite impre:
sion that their description seems fo me quite anomalous, and in fa
if T said all I felt I should say—* ‘Why, everybody knows that the
go the other way.”

I may mention that the procession of numbers as T see the
rising vertically from 1 to 90, and from 20 going off to the right
a tolerably straight line up %o 100, applies strictly also to m
retrospect of the history of the centuries. Bvery event in the
20 years of a century (e.g. the Union with Scotland, the Rebelli
of 1715 in the last century ; or the Regency, the battle of Waterlog
etc., in the present century) I see as in the vertical part of &
series, every event in the remaining decades of the century falls;
into the horizontal procession. ’

Colonel Y ule theu spoke of the form and different colours of &
days of the week as they appeared to hin; and in conclusion s
that in being called up to speak on this subject, he could not b
feel a good deal lie M. J ourdain, who was so-astouished ab learnin
#hat he had been spenlcing prose for 40 years without knowing
So he (the speaker) had been visualising for a good deal more th
40 years, and but for their friend Mr. Galton he should never h

become aware of the fact.

MAarcE 23rD, 1880.

T. BunnerT TyLor, Esq., F.R.S, President, in the Chaar.
The minutes of the previous meeting were read and confirrt
The following list of presents were aﬁnounced, and th

were ordered to be returned to the respective donors +—
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