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PREFACE TO THE THIRD EDITION.
THIS third edition of the

I'r-hici-jilcs of Psychology differs
from preceding editions, mainly by containing anew division;
ee
Part
which, occurs in the second volume, under the title

VIII.

Congruities."
the preface to ihe first edition, it will be seen that I
bad originally intended to write, under the title of "{Summary
7
and Conclusion/ a division having forifcs purpose <e to bring
,

By

the several lines of
t>f

the

harmony

thai,

argument to a focus:" believing that
may be shown to subsist between the

doctrines elaborated

in

the respective divisions, is a strong
When I began to prepare the

confirmation of their truth."

second and great

ly

looked forward to
enlarged edition,
which disturbed health bad before
I

fulfilling this intention,

me

obliged

to

abandon.
unwritten

Eventually, however, I left the
partly because tho work had

additional part
already become too bulky, and partly because 1 thought that,
the harmonies I proposed to point out were so conspicuous
tluit all readers would perceive thorn.

Par from rereason proved, to bo ill-grounded.
which
I
harmonics
the
thought conspicuous, sundry
cognising
In a/ review pubcridics have enlarged on the incongruities.
This

last

Academy For April I, 187;.$, Mr. Henry Hidgwiek
the masy inconsistency of his [niy] metaphysical

lished in (he

speaks of

**

results/'
Similarly, a, writer in the fy we fat or for the 21st, of
June, 187!, asserts thai. "Mr. Spencer's system has the
Prof. Oreon,
incurable defect of fundamental incoherence."

which appeared in the CoiiJani-iiomrij
December, IS77, and March, 1878, dovoten much
to
space
showing, as ho thinks, that my views aro not
coherent.
Tims
find ii>, if not necessary, at any rate
also,

in

two

articles

Itw'irw for

I

desirable, to

fulfil

my

first

intention.

IMtEFACK TO

VI

THE

EDITION,

TITIRT)

<*

It

is

a

common remark

that where party feeling, political

or theological, runs high, one who, believing that neither
side is wholly right or wholly wrong, declines to commit

himself entirely to either,

is

usually looked

And

upon by both

is curious to
with suspicion,
in its issues
so
remote
in
a
see how, analogously,
controversy

not with aversion.

if

and Idealism,
a view which recognises an. element ol:

fro inhuman interests as that

the enunciation of

it

between

'.Realism

truth in each, seems to beget antipathy rather than sympathy.
The adherents of either doctrine, believing that it. in
entirely

true-,

or entirely false, are averse to

conciliation

a,

which requires any sacrifice. Surrender of a part of their
doctrine is almost as offensive to (heir a-ninnr propm as
surrender of the whole; and the proposer of
all round.

Recognizing,

and

thus,

the

disfavour

with

it

is

censured

which

both

naturally regard that Transfigured
Realism which, accepts from each a moiety of his doctrine
but rejects the rest., I scarcely expect that when* they before
Realists

Idealists

discovered only incongruities, tins

them that there

new

division will

show

are cougruitios.
can do no more than
in
the
belief
that
exhibit those,
they will, be apparent to
all who have not yet committed, themselves to one side or
1

I may add that inability to rooogni/,0 these
cougruitios admits of two interpretations, conveniently suggested by a Rvnrilo which I have before employed in another

the other.

Taken at different angles from the same object',
tho two photographs placed in a stereoscope, when iirsi.
viewed, not unfroquontly form a confused double imago

relation.

;

but after persevering contemplation, most observers find
them suddeidy unite into a single clear representation of the
Meanwhile, there arc some eyes which to the lasJL
object.
fail

in

combining thorn;

and,

appear conflicting ami confused.
"London, October,

1880.

to

which they continuously

PREFACE TO THE SECOND EDITION.
WORDS are somewhat strained in their meanings by calling
that a Second Edition, of which the new portion greatly exceeds the old portion in amount ; as happens with this
.

volume, and

as will

happen with

its

successor.

Of the

five

bound

together, the two that have previously ap217
cover
peared
pages; while the three that now appear for
the first time cover 425 pages.

Parts here

Nevertheless, the fact that sundry of the cardinal ideas
contained in this work were enunciated many years ago,
must not be lost sight of. When, in 1855, the First Edition
of The Principles of Psychology was issued, it had to encounter a public opinion almost universally adverse.
The
Doctrine of Evolution everywhere implied in it, was at that

time ridiculed in the world at large, and frowned upon even
in the scientific world.
Naturally, therefore, the work,

passed over, or treated with but small respect, by reviewers, received scarcely any attention ; and its contents

remained unknown save to the

select few.

The great change

of attitude towards the Doctrine of Evolution in general,
which has taken place during the last ten years, has made

the Doctrine of Mental Evolution seem less unacceptable
and one result has been that the leading conceptions set
forth in the First Edition of this work, have of late obtained
considerable currency. In France, some of them have been
;

made known
I'

incidentally by the treatise of M. Taine, Da
Intelligence; and the lucid exposition of Pxof. Ribot in

I'liWWAWiu

ViU

his Psychologic

TO 'THM

A Hylaiw

has presented them

1

Ot^/'w/^m///'

in a systematic for.nk^

all

MWTloN".

fiKOON'l)

.'hi

,

Hu^lnnd, they have spread

may m<re espeAmon^* these
/VA<>A>
n/* ////
///
and
,1//W, by
Physiology
cially
Dr. Maudsloy, the first division of which work is pervaded
A.s most of those who will road this Seeund
thorn.
througli various

name

eJiann'ofe.'

I

r

/%o>

:

by

Edition of the Pruid}>lrs of
Edition, and cannot

now

never

J.^t/rJutlot/i/,

s:i\v

access to it; and

#eli

a,s,

the

First,

in

I*a,rts

and IV., they will meet wiiJi ideas thai, havo been
already made, in the ways indicated, more or less familiar
III.

to

them;

it

is

needful that

should

L

prevent misapprehensions.
Part V., which closes this volume,

si

these facts to

ale

the Part referred

is

i<

paragraph of the Preface to the First Mditinn,
In now fulfilling the halfas omitted for the reasons ^'iven.
in the final

promise there made, eventually to add
the satisfaction of fooling that during
have elapsed, the hypothesis set forth

to Urn rest,

it

the.

in

have

1

fifteen
it

years that,
has assumed a

much higher development.
The successive instalments of
which compose

this volume,

at the following dates:-

No. 21 (pp.

81100)

in

(pp.

337416)

in

in

;

of

;

/-'//-//as**

>/>////

to the

subscribers

-80) in

June lSiH;

4

No.

r>2

(pp.

'Hi

I

-

in IKn^mber ]80!;
( 2U~:}:W)
No. 25 (pp. 417
January 1870
and No. 20 (pp. 4<>7 <<;;>:>) in
k

March 1870
December 1870. The long delays

496)

tft/slr-in-

No. JO (pp. 1
October 18<S

2-iO)in July I860.; No. 23

No. 24

the*

were issued

;

in

the issues of those insiaU.

have arisen in part from disturlanees of health thai
have from time totimooompollod me to dosist. from work, and
in part from the continuous attention ta.ken in arnittging and
merits,

superintending a systematic collection of materials for the
havt^
Prindples of Sofiioloyij, presently to bo commenced.
I

I'eason to

hope that neither of these causes will operate so
in
seriously
delaying the issue of the numbers which are to
compose the second volume.
London, December 1870*

PREFACE.
THE four parts of which

tin's

work

consists,*

though

related to each other as dideront views of the

OoOl

UQ'ffreiratG of

dependent

phcMiomcna,

a,re

'

and.

'

serial a.rra.n^enuMit in \vhieh

con.s(MjU(ntly been
ii-nd

while

ex])edieney ;
which. stM'ins, en the

not ono whieh

all

charaetc^'i/.ation.

of

order

the

wh(h,

re:ulers jiro
(

(\ ie.h

|>a,rt,

cide for himself which ho

The General Analysis
published, in
185:5, umliu- tin* t.it-lo of

orijjp'iiaUy

may

;i,

I

inosi.

(Jn^

..rroat

Tin*

|:irl

in-

ieulnr

slmuhl ho prt-srutr*!, !:;

tlu^y

threat intNisnre

in

hnatoly

same

main, severally

tin*

themselves.

in

complete

in

y<'t,7

in!

question <if
have rhsen

^'iM'r,-l

will

enn.bh* every

A

best

commence

one

is

it.

:nlvant;i;';eous,

boiuid to fullmv.

<ne

is

brief
in

de-

vvifh/l"

which the essential portion W;H
the IVi'shiif-nah'r /VnY/r inr ()euh* r,
(of

4

tf

rho Univ(M-,sjd IVstulnte," and re.
horo
with,
additional
apj)en.i\s
arguments aiul explanation--;)
is an,
he
of our inielli.vneo.
basis
Its
inquiry concerning
*

1

'

.ol)je(;t

is

to

awcertaJn,

modes of consciousness
knowledge of

i\iv

t.ho

fundamental

constituting*

peculiarity

of

all

knowledge proper-

highest, va.lidit.y.

The

to resolve each
Special A.nalysis has for its a>m
species of cognition into its components, Cotnmenoini*' with
the most iuvolvoti ones, It, seeks by sucees.sivo decomnost*
*

Tho number of parts JM now ^really nicrraMtnl
UIIH vi.lunt^
and tlui mn'ond voluitto will contain four.
t The ordor han now IMHJII wholly changoil iht) two prirtH
named an coining llrnt, t>mng rt^U^utiui to th Mcooud voiutiu*.
;

live,

:

i

roiiiiijitH

X

PUKtfACJG.

tions to reduce cognitions of every order to tlioso of tlio
kind ; and HO, finally to inako apparent the com-

simplest

mon

naturo of

all

thought, and disclose

its

ultimate con-

stituents.

analytical parts deal with tho phenomena of
as a, necessary
intelligences subjootivrly, and,
consequence,
are confined to liurnan intelligence; the synthetical parts

While these

deal with the phenomena of intelligence objectively, and so
include not huninn intelligence only, but intelligence under
every Conn.

Tho General Synthesis, setting out with an abstract stato
subsisting between every living organism and tho e:xtcrmii world, and. arguing that all vital
actions whatever, mental and bodily, must, bo expressible

in out of the relation

in terms of this rein! ion; proceeds to formulate, in such
terms, tho successive phases of progressing Life, considered
apart from our conventional classifications of them.*

And

the Special Synthesis, after exhi'biting that gradual
of tho psychical from the physical life which

differentiation

accompanies tho evolution of Life

in genera,!,

velop, in its application to

lifo

goes on to de-

iu particular, tins

psychical
doctrine which tho previous part sots forth
describing tho
of
the
different
of
nature and genesis
modes
Intelligence, in
terms of the relation, w'liick obtains between, iiinor and outer
:

phenomena.

As may be supposed,
less readable

than the

tho analytical divisions are much
llonco, "while all
Ryni.liet.ical ones,

who are accustomed to studies of an abstract character arc
recommended to follow the order in which, tho parts stand,
as being that most/ conducive to a clear understanding of
tho system in its ensemble
those \vlio are unfamiliar with
;

may, perhaps, more advantageously begin
and IV.
returning to Parts I. and 11.
sufficiently interested to do so.

mental! philosophy

with Parts 111.
should they fool

A portion of
of Biology,

tlio

:

Part thus described,

is

now embodied

in

The Principle*

PREFACE.

c

xj

Respecting the execution of tho work,
sundry ways

it falls

much

short of

my

say that in
There are

may

I

wishes.

places in which tho argument is incompletely carried out;
places in which, from inadequate cxplanat ion, then* is an apparent incongruity between the statements then* made and those

made elsewhere; slid there are,
fear, plaecs where tho
form of expression is not so precise as it should bo.
Add to
which, that in treating under several separate aspert.-i a,
subject so extensive, 1 havo perhaps erred in attempting
too much; and have so devoted neither thought, enough
I

nor space enough, to any one of tin; .several
aspeefs under
winch tho subject is presented.
'While, however, I am conscious that, (he work eouiains

many more imperfections than it- would have done had its
would
scope boon more limited and its elaboration longer,
excuse the issue of it in its present, form on several 'rounds:
1

partly on tho

ground

thai/ it is almost,

useless to

wail,

until

any organised body of thought has rcaehed its full developincut, whicli.it never does in the course of a. .single life
partly on the ground that; it is next, to impossible for the
writer of a work like this, to
dispense with tin* aid of
candid criticism; but chiefly on the
ground hat he general
truths enunciated, being, us 1 beliovn, both new and im;

I

I

portant, it seemed to mo undesirable* to delay their pulilimtiou with, the view of
by and by presenting them in a more
ii.nisli.cMl

guise.

For the somowlm,t abrupt termination of the
work,

my

apology niusfc bo, that, disturbed health has obliged m o fo
desist from writing n "
Summary mid (Jiwolusion," in wlneh
J.
purposed to bring tho several linen of argument, to a,
focus.
I groa-tly
not only hoeauseVhe
regret, this
harmony
that may bo shown, to subsist between the
doctrines
;

elaborated in tho respective divisions, is a
strong t'twiirmaUon
of their truth ; but because, in the absonco
of explanation,

some

misunderstanding may arise amivrning

tine,

trio us

and

onlolo^iriil

which

otluT

inamy

will

think

in an lost.
i

It

well furl her to say that, originally,

maybe
:uld

tended to

a

fifth

division, which should

deductions and specula! ions

hodiod
to

do

so,

strictly

h(

in
I

hud d

in

dovolopod in
at

i

ncocssarv

contained

iliat

ollior divisions.

%

it

<'ilr<l,
;

iliai.

and

;is

])r( jii(H('o

ilio otlxM's

;

it

any rato for the ])n\s(Mit.
July, 1855.

l)(

this

v

l'on

fifth

corfain

v

nii^lit

had

could not pro-pci'ly bo

!>ut

as

I

of

%

hoin^
I!H

liotior to

om-

(-oirrpolled

division,

was not

V

su^g'ostioiis

some against tho

would ho

in-

include sundry

doctriiu: s

withhold

v

it
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THE DATA

1

OJb

I.

PSYCHOUKIY.

CHAPTER

I.

THE NERVOUS SYSTEM.
Tne lowest- animal and the Highest animal present no
more striking than that between the small self-moone and the great self-mobility of the other. A
the
of
bility
monad passing,, apparently with some rapidity, across the
field of the microscope, really advances with extreme slowits velocity, unexaggerated
ness
by combined lenses,
the
minute-hand
of
a watch. The parts
that
of
about
being*
draw
themselves together with
of a disturbed sea-anemone
a speed which, though immensely greater than that of a
monad through the water., is insignificant as measured by the
speed of most terrestrial and aerial creatures.
Comparing
the movements of Protozoa, or of Zoophytes, with those of
1.

contrast

:

Birds that keep pace with railway trains or those

Mammals

powers seem
Masses
being supposed equal, the
scarcely appreciable.
in
of
motion
the last case approaches a
generated
quantity

that gallop a mile in a minute, their locomotive

million times that generated in the first.
Contrasts of this kind exist within each great division of
the animal kingdom, as well as in the animal kingdom

The sub-kingdom Anmdosa shows us an
immense difference between the slow crawling of worms
and quick flight of insects. Among Mollusks the sluggishness of the Tunicata is no less marked than the activity of
the Cephalopoda. And between the inferior or water-

taken as a whole.

B 2

THE DATA OF PSYCHOLOGY.
or air4>raithnig Ve-rfebreathing Vertdmdu and superior
an
is
there
equally conspicuous unlike ness in energy
Imtta,
of movement.

This self-mobility winch, by its greater amount generally
animals from lower, and, indeed, enters
distinguishes higher
into our concept ions of higher and lower, is displayed
largely
in several ways.

arc

Wo

made
see

"We

"without-

in

it

tlio

see-

it,

(ho dinners of altitude Unit

in

moving the body fr<>m phiee to pln.ee.
transference of the body as a wholo

transference apart from
see it in the overexternal resistances overcome.
coming of resistances both thu;;e of media, and those*!

through space

:

considering

this

And wo

due
one

to gravity.

;

but

these, however,

:ire.

manifestations of

which either
would griH-rale inoinendun
is in (his
And
a eounlerbaluncinir lbi-c(.
general

ability-

shows

All

iho ability

itself

for

a,s

io

momentum

generate

furee

a,

<>r

it'

Wo ha.vo
form, that we are hero roneerned with this ability.
to contemplate the inferior nninnls as being giMiernt.ors of
very small quantities of aetnid r ])i(eniial motion, ami i/liu
of relatively-innnuuso
higher animals as being generators
of actual or poteniia-l motion.
quantities

2.

of

With what

extcnwil

several.

internal diHereneos are

manilVislatioii

An

conneet.ed

?

dilferenceB

i-hoso

No doubt with

active organism contains

no one of which can

'bo

various applianeeH
spared without, greatly diminishing,

or quite destroying, its activity.
If the alimentary system bo incapaeitaied, there must presently result a decreased power of generating motion, from

lack of the materials

whence motion

is

obtained

the fact, conspicuous throughout the animal

along with

much locomotive

activity

there.*

and

;

lionet*

kingdom,

thaf

goes a developed

It is manifest, too,
apparatus for taking up nutriment.
that there cannot bo great self-mobility unless the* absorbed

materials

are

elliciently distributed

which
and tlum

to the organs

transform insensible motion into sensible motion

;
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happens that as we ascend from creatures which inovo
little to creatures which move much., we meet with a more
and more evolved vascular system. Similarly with the
the blood the substances that
organs for separating from

it

have yielded up their contained motion. If the blood becomes choked with inert matter, there necessarily results a
decreased genesis of motion ; and therefore, as we see on

comparing inactive with active animals, the exaltation of
activity is accompanied by the development of depurating
Still clearer is it that the production of much
structures.
motion,, and the resistance to those forces which antagonize
motion imply parts capable of bearing great strains
masses of dense tissue such as in vertebrate animals form
;

bones, and in invertebrate animals form dermal frameworks ; and; accordingly, as we ascend from creatures that
are inert to creatures that are vivacious, we advance from
\veak to strong skeletons, internal or external.
Above all
ib is

must

self-evident that along
exist those contractile

with locomotive activity there
organs which are the imme-

diate movers of the limbs and consequently of the
body ;
and hence the direct connection between absence of -muscular fibres and extremely-small self-mobility, and the direct
connection between development of the muscles and much

self-mobility

connections so direct as to

make

it

at first

sight seem that the genesis of motion varies as the muscular development.

is

Remotely dependent, however, as the genesis of motion
on digestive, vascular, respiratory, and other structures #

and immediately dependent as it is on contractile structures; its most important dependence remains to be named.
For all of these appliances taken together can
dojaothjing

of_themselves.

The muscles

are

but "Instruments, which
evoked by the structure

remain passive until their power is
which uses them ; and the quantity of motion
they then
give out varies according to the demand made by this
In other words, theexciting and controlling structure.

THE DATA OF PSYCHOLOGY.
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or primary genera tor of motion is ihc- Nervous
is extremely little power of irenoratSystem. Where there
the inferior /'/,'//Trol<>::n<t. niid
the
as
'ino- motion,
among

initiator

Where ac! i\ iiy begins
no nervous system.
And
to show itself a nervous system begins to he visible.
the
nervous
where the power of sell-movement', is great,
Thou':!i tin' muswell developed.
system is comparatively
\e[,
cular system also becomes larger and beiier o r mi/ed
to
n-lnled
is
of
motion
!un<ljrmeni;illy
the quantity
])ro<!uee<l
tcrata, there is

..:

Not, indeed, Hia!

the deuroe of nervous development.
related with anything

so

that,
presently see

uniformly than
will

show
3.

in

it

like

Hut

A

any other way.

if

is

shall

so related

more

this

few lypie;d contrasts

this.

The absence of measurements renders

parison

among

the various classes of

del a led

Mtilhini'ii. nn.-ai

I

i.

com-

laehu-y.

putting sido by side the extreme terms, however,

On

is

it

we

uniformity:

cannot be.

;

wo

an imquestionable difference in the proportion between
the nervous system and tin; rest of the body. The sedentary
Ascidians, which, do little in the wav of moving beyond

find

occasionally contracting themselves, severally possess onlv
a single small ganglion with its fibres; hut (Vph;dopols of

the dibranchiato order,, which are active creatures that dart,

through the water

fast

enough

of nerve-tissue that bear

to catch lish, contain mas: es

much

larger ratios to their total

masses.
It is

with annul oso animals as with molluscous animals

we have no

deiiuito estimates of the

systems; and henco can bring

si/,<\s

-

of their nervous

evidence only the marked
before, the extreme forms supply these.
in

differences.
As
The sluggish anmdoid

typos, when contrasted with the
energetic kinds of Aniiit-loaa, present decided deficiencies of
nerve-substance; and oven between such loss-remote orders
as

tubicolous Annelids, loading stationary lives, nnd the
decapodous Crustaceans, leading active lives, a kindred
tlie

/
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may bo

difference

Tin TO arc also, in

safely assorted.

armulose types contrasts between the nervous system

s'oirin

in

tin?

Tin* feel ly-

and active stages of the sa.rno individual.
the
moving caterpillar lias but a small nervous system;
a iviativcly
has
of
its
with
flight,
vigorous
powor
butterfly,
in
large one; and during the intermediate pupa-state,

inactive

vvhicn. tlio

organisation

being adapted to this ninro viva-

is

be raer-d.
life,?!, rapid, growth of the nervous system may
nm.nf
tin*
that
It is in the Vc-rlcbnt,lii>., however,
striking

cious

t

evidence meets us.

tiles, 1 to JjOiM.

186.

Now

;

to Lenret, the

Recording

of tho brain to the body

is

in bir<Is,

in.

1.

S(M'a,n

fishes,

to 2

he

I

and

j

li;

to
in

average

ratio

in

rep-

^(JiJ.S

;

mammal-,

t<

I

s
jip|>ro\ima!
within
cla
and
inen
diU'rivrnvs
each
's,
gre;it
the ratio of the brain to the body is nof, ihr r;ifi of the

since thei-e

though

t.h(

k

(

i'ud<

*

'i

a,ri v

>n

;

whole nervous system

to

indicate are substantially
spinal cord

)>u

the body; yet the ivl;iihu.s they
(rue.
Were the \veirhi. ofll-o

and the nerves added

to

thai of the brain in

cadi case, the strengths of the contrasts would be eon.udt-rably diminished ; but the contrasts would wiill he :slnn:%

And

them there go the

witli

si

rung contrusts befwreiiiiie

the respective classes -tin* Fishes ilwi f-;wiin in
a mod iu
of their own specific, gravity
t!u
f
l{'piiles
whicli tho Ingher lui,vo (<> support, the weights uf fhrir
activities

in.

m

k

;

bodies as they
this for

move

about, over

tho land, but ejntuuf,

long together; Uio Birds and

Mammals

consta,nt locomotion, often

ihaf,

<j.

arc hi

n,t high vehicities.
l!rrthe
is reudored the rleai'er lv fh*
connection
too,
alleged
ajyproxinutte uniformity of i.lio rela.tivt* a.niount <f tun 'c!e,
(

1

Tho weight* of musc-lo i]i n, tish forms somH hin'< like s
large a part of the total weight, as it does in a n-pfije perhaps a larger part ; and a reptile is scarcely if at nil
inferior to a bird or a mammal in the
of enntmc*
proportion

Hence it becomes manifest ttmf.
possesses.
as
is
cont.riici.ih.
tissue^ to the
indispensa,l)le
geiie^iH of

tilo tissue

it

1

*

motion,, its

quantity does nob determine the quunfify uf

HIE

S
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motion generated.

Whereas, notwithstanding

(lie

many

complicating circumstances, a general relation between,
quantity of nerve and. quantity of motion is tra.eea.b1e.

T
There arc special cases which illustrate this relation.
of
the Porpoise.
A. Porpoise's
may name one the case

brain exceeds greatly in. size the brains of other Mammals
that have bodies commensurate with
its
own, except.
that of

Man

and, perhaps, that of

the.

(iorilla.

Such

n,

structure in a creature, leading so simple a life, is a serious
but. is quite*
difficulty in the way of current interpretations
in harmony with the interpretation here given.
Porpoises
accompanying a steam -vessel, gambolling and making ex;

cursions on either side without apparent, effort, prove, by
keeping up so high a velocity through so dense a medium,
that their

4.

A

motor energies arc enormous.
closer examination of the facts soon reveals the

insufficiency of the foregoing generalisation.

the connection between nervous development'
activity, further comparisons show that, it

Deep

as

is

and locomotive

is
complicated
with some other connection scarcely less radical. .If, other
things being equal, the quantity of motion
generated

the

quantity of nerve-tissue, then, in
creatures constitutionally alike or but little dissimilar, a.

varied,

directly as

tolerably constant ratio

would

exist

between the mass of

the nervous system and, the mass of the body
supposingthe body, whether largo or small, to he carried from phice*
:

to place with,

equal velocity.

The

ratio is far

from

eoustn.nl,

however.

A. horse gallops much faster than a man runs
and a
horse in ordinary work daily moves his body through a
space greater than that through which a man moves his body,
;

or greater than that transposition of his

body which a man's

Hence were there a simple
daily labour is equivalent to.
relation between amount of nerve-tissue and amount of motion evolved, ahorse,

which weighs some seven times as much

9
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as a

man, should have a nervous system at

least,

seven times

as heavy. Instead of this it has a lighter nervous system. Its
brain weighs but ono pound seven ounces; and were its spinal
cord added, the total weight would probably not. exceed two

But a man's brain and spinal cord, weigh, between
and four pounds. Thus tho horse's corohro-spinal
is but one-tenth of what it should bo, were this relation

pounds.
three
axis

the only one.
is some other

dearer

Still

is

the proof

thai,

there

relation.,, when, wo avoid modifying causes, by
of the sa.me genus, or species, but of
animals
comparing
The varieties of dogs supply good illustradifferent sixes.

A ncwfoundla.nd.

tions.

spaniel are alike in organisaand they are
respiration, &c.

temperature,

food.,

tion,

and a

alike-

in.

;

their

powers of locomotion: the
of the larger of the two.

approximately
advantage being on the sides
Wero genesis of motion measured
tissue,
fore,

by <pianti(y of nerve-

a nowfoundland's cer^bro-spina! axis should, there-

exceed

in si/,o

that of a spaniel as

much

as

a.

newfound-

body exceeds in. sr/e that of a spaniel. .Hut it by no
means does so. While considerably larger absolutely, it is

land's

much

smaller relatively.

wo must

say that though the nervous
motion, and. though there is
system
evidently some* relation between degree of nervous development and degree of motor energy] yet. this relation is

Consequently,
is

the

initiator

of

involved with, a.nd obscured by, another.
the facts in search of it.

5.

In what other

way than

motions of inferior creatures

.Let us ro-oxaiuiuo

in relative feebleness,

differ

i

do tho

from those of superior

?
Animals
They differ in rela.tivo simplicity.
that aro but little evolved perform actions which, besides
being slow, aro fbw in. kind, and severally uniform in coin-

creatures

position.

Animals

th,1i

aro

much

;

f

evolved, perform actions*

which, besides being rapid, aro numerous in kind and sevoTho movements in the one
rally involved in, composition.

THE DATA OP PSYCHOLOGY.
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and homogeneous, and in tlio other case
Each sub-kingdom of animals
great and heterogeneous.
as much an it doo
exemplifies this second general relation,
case

the

are small

first.

Humble Mollusks, like

the fixed Tnmeatn,, display scarcely
those
required to contract their bodies
any energies beyond
when disturbed and afterwards to unfold them. But, in the

highly-organized Cuttle-fishes, besides tho rapid, quicklyvaried, and well-adjusted movements exhibited in. the pursnit and capture of prey, we have the IWUUTOUH and com-

bined movements of the suck oral arms, it sod not; only for
prehension but occasionally for travelling over solid surfaces.

The Annulosa, including with them, the Atninltritht, supply
a like general contrast. Between tho uniform, littlo-variod
motions of a Nomertino worm, and tho multiform, variouslycombined motions of the Crab or the Spider, the difference
is

paralleled

by the

difference

fa.

nervous evolution.

And

a

like structural contrast

accompanies tho contrast between
the few simple actions of the caterpillar and tho numerous
complex actions of the butterfly,

But that heterogeneity of movement incrrasoB along witlt
nervous system, is best shown by comparisons among vertebrate animals.
Progressing by alternate contractions of its lateral muselea, and
opening itn
to
in
take
food
and
the
Pih
addn
fco
thasa little
jaws
water,
else but those undulations of tho fins and tail that
to
balance and tarn it. A Reptile,
using its limbs in tho water
or on land or both, performs muscular actions
considerably
more varied and more combined j bat still, actions that urci
relative size of the

directed to comparatively few ends.

An

ordinary

Mammal

exhibits in the chase

and destruction of prey, in tho
making
of burrows, in the
rearing of young, in tho laying up <if
food, a greater variety of actions tint are
severally
compound. On arriving at the higher Mammals,

Man, we meet with motions that aro almost
their kinds., that are
severally

composed of

moro

ending with
iti

THE NERVOUS SYSTEM.

11

motions accurately adjusted in tlieir relative quantities and
successions, and that are themselves compounded into
courses of action directed to multiform objects. And with
each such increment of complexity in the motor functions

throughout the Vertcbrata, there goes an increment of
nervous endowment.
the secondary connection which traverses
saw that were
and complicates the primary connection.
there no other relation than that between quantity of
This, then,

is

We

and quantity of motion generated, a Horse
fat larger nervous system than a Man,
But finding that there
instead of having a smaller one.
is also a relation between quantity of nerve-tissue and
nerve-tissue

should

have a

complexity of motion, we are led to expect an exceptionally large nervous system in Man; and are enabled to
understand why ho has a larger one than a Ho r so has. More
obvious, because not involved with irrelevant differences, is
the interpretation thus yielded of the general rule, already
illustrated in the case of the Dogs, that in each natural

group or order of Mammals, the nervous systems do not in"We will glance at
crease in the same ratio as the bodies.
Primates:
of
the
another illustration
this, supplied by
specially
instructive because of the significant exception, it contains,
and specially interesting because that exception, is furnished

by mankind.
The small monkeys have

relatively very large brains
brains
of their congeners, inthan
the
larger relatively
the
This
even
connection, parallel to that
cluding
highest.

presented in the spaniel and the newfoundland, lias a parallel
.explanation. The movements of the little Capuchin monkey
are approximately as varied and complex as those of tho
great G-orilla; and hence, in so far as nervous evolution is
related to heterogeneity of motion, the Capuchin should have
a nervous system differing but little in size from that of the

But since there is also a relation between quantity
nerve and quantity of motion generated, the Gorilla's

Gorilla.
.of

12
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nervous system must be absolutely greater tliongli relatively
Between the Gorilla and
smaller: which, we find it to be.

Man, however,, there exists a converse contrast. Heavier
than a Man,, and moving about in the trees,, a Gorilla probably generates daily as much motion as a savage, or as a
civilized labourer ; and were it the sole function of nervetissue to originate motion,, should have at least as large a
nervous system. But the nervous system of Man is twice
Here, therefore, all other relations being substantially the same, and the physiological processes being
approximately alike in the two cases, the relative largeness
as heavy.

human

nervous system stands clearly related to the
a comrelatively-enormous complexity of human actions
of the

plexity

shown partly in the more compound simultaneous

movements, but mainly
movements,, simple and

in the

combination of successive

compound,

directed

to

remote

ends.

This double relation must

still be taken as apSeeing as we did at the outset that the
genesis of motion depends on many physiological conditions,
of which each is separately variable, it is manifest that

6.

proximate only.

the fundamental connections

we have traced must have

sundry minor
detail, it

"Without treating of these in
irregularities.
well
to
be
instance
one that due to differmay

Birds as a class are more
ence of bodily temperature.
active than Mammals as a class; and though many Mammals

go through motions more heterogeneous than those of Birds,
yet the inferior Mammals can scarcely be said to exceed
Birds in the heterogeneity of their motions.
Nevertheless,
the nervous systems of Birds are relatively somewhat
smaller than the nervous systems of Mammals. The explanais that Birds have a higher blood-heat with its accom-

tion

panying more active respiration both implying a greater
And a greater rate of molecular
rate of molecular change.
a
smaller
enables
nervous system to generate an
change

*
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SYSTEM!.

amount of motion

wliicli "would require a larger nervous
of
molecular change were less.
rate
the
system
farther qualifying fact to be here named is that, all
if

A

other things being equal, the power of a nervous system
does not vary exactly as its mass. For reasons that will
hereafter appear,
in a

its

motor agent increases

efficiency as a

somewhat higher

ratio than the quantity of

matter

it

contains.

But

modifying causes 'have been allowed for,
substantially intact the fundamental relations set forth
namely, that wherever much motion is
a
evolved,
relatively-large nervous system exists ; that
wherever the motion evolved though not great in quantity
after all

there remain

heterogeneous in kind, a relatively-large nervous system
exists; and that wherever the evolved motion is both great

is

in quantity

systems
7.

and heterogeneous in kind, the largest nervous

exist.

It

is

with deliberate intention that I have set out

with this unfamiliar and, as

many

strange presentation of the facts.
are several.

One

of

them

psychological

is

that

we

phenomena

will think,

My

'

somewhat

reasons for doing so

arc here primarily concerned with
as phenomena of Evolution ; and,

'

under their objective aspect, these, reduced to their lowest
terms, are ^ incidents in the continuous re-distribution of
Matter and Motion. Hence the first question respecting!
the nervous system as studied from our point of view is
what are the leading facts it presents as expressed in terms
of Matter and Motion ?
Another reason is that, apart from any doctrine of Evolution, true conclusions respecting psychical phenomena must
be based on the facts exhibited throughout organic nature ;

and that
than

f|
|

f

"the above statement does literally nothing else]\
express these facts expresses, too, all that direct

induction can

tell

us respecting their essential relations.

THE DATA OF PSYCHOLOGY.
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*

actions of all organic beings, including thowe of our
Shut ling
us only as motions.
species, arc known to
out our inferential interpretations, the leaps and doublings

The

own
I
!

|

|

of the escaping prey in common wiib the variously-adapted
and rapidly-changed actions of the pursuer, an\ fo our per-

i;|

ceptions, nothing but movements combined in particular
ways; and so too are the changes of expression, tones of
voice,,

and verbal articulations of our fellow-beings, on which

we put such hidden

implications. As, then, science requires
us to distinguish, the (acts as actually presen^-d from the
suppositions we ordinarily join with them, it is needful to

\l

/;|

I;

exhibit, in all its nakedness, this primordial ivlaiion
the external motions and their internal originator.

;

\
t

between

|

Yet a

'

!ju

fnrtlier

reason

for seltint!;

out thn;,

i

wo

ihaf

;

so

Those who brimr \\ if h them
escape from pre-coneept ions.
to the 'investigation of psychical phenomena, ho h\
poi hoses,
that have descended to us from the pa>t, are aim
Mire fo
be more or less biassed thereby.
While iutondiuLV {n avoid

1

I,

t

';'

>,

.

f

'!';

i

|;
fl

tj'

assumptions they

are, in

elusions vitiated,

if

under

H'

its

:|-

V
!|

tulates.
',

embodied themselves

As we

;,';

t

M

shall pn\sent-Iy sie,

been in sonu^ cases thus

'

j

;i

great danger of Imviu: ihrir etuinot by some aucieni- or meli;ev;d iie;

overt .form, yet by corollaries from

unobtrusively

j,l

;

of those other

and quito

in

evtn

it-

\\n\i

ha\e

uu-.u-'pecied

po--

ph\-.-aol...;i...is

have

misltMl.

llcnce, then, without at

,,

i

all

trailing in

qne

,

lion th<

dill'erent interpretation^

(ruth

of fiorvoui

that) are
tacitly expressed in ordinary l,in<n,aMV
proper fur us here to ignore them.
Brforo Nludvi'ii"
the facts from, a
of
view, we have first to
psychological point
study them from a physiological point of view.
Tim )r i.
mary truth disclosed by the farts us so studied, 14 tin*
universality of this relation, between the degree of HTVO,S
11
of
;^011 an cl tllc quantity and
.

phenomena

,

it

'

is

i

^I

d

5^.

.

motion.

Wo

similarly disclosed.

now

pass

heti'rogcnett y
to tJio

f| a

ucuadary

,

p ro

trutiw

CHAPTER

II.

THE STRUCTURE OF THE NERVOUS SYSTEM.
8.

An

outline- of nervous

detailed account of it;

and the

must precede a

structure

(Assent. iai farts to

\H\

indi-

may bo brought most. clearly into view by
with
011.0 another tho nervous systems possessed
comparing
by different types, and by different grades of tho same type.
We will limit our comparisons to tho throe supt^'ior subcated in an outline
1

kingdoms of animals.

A iniimto

nodule with

div'cM'giiig

iilvroadrtco.nstit.utos tlio

rudimentary nervous system, as existing in
Mol.lu.sk.

In

tlie

Lainellibranelis

s(H

;

i

(

ral

tins

svieli

lowest
ininnto

nodulos, or ganglia, arc distribntod, usually in pairs, in
different parts of the body; an<l boyond tho irt^e iibros

which they severally give oif to lUMghbonring orga.ns, there
v
by which they are eotmeeted tog< Uu r. (Sastoro-

are fibres

v

pods^ considerably liighcr in orgjini/ttion and activity, hn.vo
nervous centres among* which a considiTablis hottu'ogonoity
is
produced by the greater si/,o of NO mo tban oi" others. And
besides a local integration of paired ganglia into single bilobcd go.ngl.ia, there is an advance in g(iu^ral integration,

shown by a clustering of the more important ganglia about
The Cephalopoda and especially the tlibran.chia.to
division of them, in which tho molluscous typo roaches its
highest, show ns, carried still further, that integration of
the nervous system duo to simple growth, joined with that

the head.

THE
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and eoal^seonre nf indepenintegration due to concentration
also show us the difFrrenf iai -ions
dent centres; and
they
involved by their changes of size, form, and distribution.
delicate cord, running from cud (u end of the body, IHK!

A

constitute.-, the nervou
giving off lateral fibres in pairs,
\\ in'ii
1'nnn limblo; s
system in tlio lower Aiin.ul<wt>.

,

Annelids wo pass to the Articulate types, cmnpn-'ed nf ;/incnts bearing limbs, \ve find flu* nervous sysiom furiued <{'
tin* dill'm-ut <r;.ran
a series of cenlres, each sending fiiH'os
1

i

of

own

its

cord

of

an<l

segmeni'.,

fibres

wilJi

a,

;

nf Ihcin united

all

(f

clusirr

fused

by

.Minilar

ihirk

a,

rrnirr;

an HUTC;! ,rd
In the hig'her Arf!i'ulttftt. t!nT'
as
ivnirrs
relative size of tin; nervous
ctmiparrd \\iili their

in the head.

sfcruclvnn^s

coimeeting"

;

actual

a.u

nervous cent-res to ono auilnM',
laterally;

and a

i

tbo

chii-l'

and

lont-'iludiunilv

lower and

ol'

l>y comparisons
observed in j)rogr<

ni"

,Mp|rafh
bnilj

Thi

(inal coa.lesci'nrc oi'flirni,

disclosed.

also be

;

i

iuti-jn'at i>n

:

bi^'lu-r

mav

t\|i''

ss during' the drvrl-iptncnf

thr

>{'

And :du jr

individual insect) or the individual rrusla'vau.
.

t

with advancing* g*rowt-h, consolidaliou, and rombinat inn of
H,ervoiLS sinu* Lures, there may lu^ (raced an umva .,iii* uu"

j

likeness,

both

among

their cunneci.ing

among

<

ma

erniral

tlie
<

and

ords,

;

tlh'tn

*"-5

rlvr,--;,

hrir divt r^;rui.
4

anion;:;

i

fibres.

Such

exhibited nnd'-r annHh -r i'rm

traits of evoluiion are

in the vertobratio

s lib-kin

the AM>I 'thw.KUs, luis
extremity of which
the rest

a.

fiirnilariti.es.

that

oil'

simple erani)-.s|)inal a\i', in* ant*-riur
not made appreciably dillereut. frotn

LUcraJ,

Tho

lw*st. kn<>\vn nn-mher.
i

is

by development of

which gives

Jt.s

g'dom.

<list,ini'.|

nerves

cyelosi.onu^

iha-t

cerebral "-an ?!!;, and
IIM\-I

but,

minor

dis-

Fishes, pus/cssed uf eet'et.rat

are

lead
u.-.j
It?
the
tolerably manifest,
ordinary fishes, in which these ganglia,, indiv idna My tuiu'h
larger, form a cluster of ma,sses, or rudimentary bmin.

ganglia

Here,
serial

however,

though

arrangement:

their

in

contact,

aggregation

they
in

little

preMerve

mu ro

n

tiiiJi
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of close linear succession. But in the highest fishes
certain of them which have greatly increased,, overlap the
others ; and tend so to form a more compact,, as well as a
larger, aggregate. Superior Reptiles and Birds display this
relative increase of certain of the clustered ganglia, and conIt is
sequent obscuration of the rest, in a greater degree.

tliat

carried

still

further in the inferior

Mammals.

From

tlieni

upwards, the leading change of nervous structure is an
augmentation of the two largest pairs of these aggregated
nervous centres. In Man one pair has "become so enormous
that the others are most of them hidden by it, and nearly

merged

in

Along with

it.

this

direct

inte-

gration there goes on the indirect integration constituted
Tliese
by more intimate and multiplied connections.
While in the
are both longitudinal and transverse.
Ampliioxus, the cranio-spinal axis contains but a small
proportion of the nerve-fibres which, running longitudinally,
serve to unite its different parts ; in a superior vertebrate

animal, such uniting nerve-fibres are

among

the chief

com-

ponents of the cranio-spinal axis. And, similarly, while the
lateral halves of the cerebrum are but slightly connected, in
Birds, and have connections that are relatively deficient in
the inferior Mammals, they become, in the highest

Mammals,

mass formed of innumerable
joined together by
fibres.
Meanwhile there have been arising differentiations no less conspicuous. Beyond that general one
due to development of the anterior end of the craniospinal axis into cerebral ganglia ; and the further one
of like nature which results from the relatively - enormous growth of some of these ; other differentiations
have been constituted by the local unlikenesses of structure
a thick

simultaneously established. As they enlarge, the greater
ganglia are rendered externally dissimilar from the rest by
the formation of folds or convolutions
parts

distinctive

;

and their internal

characters.

severally acquire
thing holds of the peripheral nervous system.

The same
Pairs
o

of

18

THE DATA OP PSYCHOLOGY,

nerves that wero originally almost uniform, are rendered
multiform by tlio much greater growth of some than ot
others,

outer

and by the inner

di f it T cue es

differences that

accompany these

,

This cursory survey of the nervous system under the
various forms it presents throughout the animal kingdom,
suffices to allow how its evolution conforms to the laws of
':

We

are also shown by it what hew
evolution iu general.
more immediately concerns us that while the rudimentary
nervous system, consisting of a few threads and imuuio
centres,

is

very

much

scattered, its increase of relative si/o

and increase

I

of complexity, go hand, in hand with increased
concentration and increased multiplicity and variety of eon-

|

lujctions.

Carrying with us this general conception, let us

now study

its

!

structure

more

not any particular forms of

it

The nervous system

is

closely: considering, at
its universal form.

first,

but

composed of two tissues, which
both diller considerably from those composing the- rest, of (he
organism. They are usually distinguished from o:no another
by their colours as grey and white, and by their minuto strurtures as vesicular and Jibrons.
Chemical analyses have not,
at present thrown more than a flickering light on the constitution of nerve-matter in general, or on the constitution of
one kind of nerve-matter as contrasted with, the other.
All
9.

that can be asserted with safety

is,

that each kind coniains

phosphatie fats and protein-substances^ but that (.hose components are both differently distributed and in diifert'tii.
states in the

two

tissues.

Lot us see what wo are fold

about them by the microscope, aided by chemical ro-ngonls.
Whore their evolution can be traced, the vesicles or rorpuseles of the grey tissue appear to take their rise out; of a
nitrogenous protoplasm, full of granules and containing
nuclei.
Hound these nuclei the protoplasm, aggregates into

spheroidal masses, which, becoming severally inclosed in
delicate membranes (in many cases inferred rather than
seen)
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made

into nerve-cells.
The protein-substance,, thus
alike
the
chief
contents
of the nerve-cells and the
forming
chief part of their matrix,, is,
though coagulated, soft. The

are so

granules imbedded in it, both within and without the cells,
consist of fatty matter.
And on comparing together nervecells in different
stages, there

colours

of the

are seen differences in the

indicating a progressive meta-

granules,

To complete a general idea of the grey tissue,
must be added that the more developed of these nucle-

morphosis.
it

ated

or nerve- corpuscles, give off processes, usually
that
branched,
vary in number and degree of ramification ;
that among the corpuscles and their branches are discells,

tributed the terminations of nerve-fibres

some nervous centres

it

is

common

directly into the cells or to

the processes, in

between

fibres

and

and that while in
run

;

for these fibres to

be continuous with certain of

other nervous centres

the

connections

ever direct, but where
through the remote sub-divisions of
both.

cells are rarely if

they exist, are made
branches given off by

When we pass to the white or fibrous tissue, we meet with
matters that at first sight appear as distinct from the others
in nature as in mode of arrangement.
The fibres prove to
be minute tubes.

Within the extremely

of which each tube is formed, there

is

delicate

membrane

a medullary substance

or pulp, which is viscid like oil, has a pearly lustre, and
But unlike as
consists of albuminous and fatty substances.

the contents of the nerve-tubes and the nerve-cells thus

appear to be, a careful scrutiny discloses between them an
essential kinship.

For imbedded in the pulp which
"
or
lies a delicate

tube or sheath, there

which

is

composed

fibre,

of

a

fills th<5

axis-cylinder/^

protein-substance.

Though

chemically similar to the protein-substance contained in the
cells of the vesicles, this is physically different ; since, besides

being comparatively firm or

solid, it is

uniform and con-

tinuous, instead of having its continuity broken by fat
is
granules. That this central thread of protein-substance
c 2
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the essential nerve, to whirl

the sheath

i

<>{'

medullary matter

suiTomidmg membranous sheath are hut accesOne is that in the lower
tiro several proofs.
there
sories,
of lie higher, no methe
embryos
in
as
well
as
animals,
with

its

I

nerve eonsisis of the axis-cylinder
dullary sheaths exist: the
and its protecting' membrane, will unit, any pulp lying

Another proof

between them.

Urn! at

tlie

peripheral terminations of nerves, even in superior animals, the medullary
while tin* consheath commonly, if not always, slops shor!
is

;

by the outermost; membrane., eontinnes
ends in delicate ranti lien! ions not inclosed in

tral thread,, covered,

further,

and

And a further proof is that, where
distinguishable sheaths.
a nerve-fibre unites with a nerve-cell, the* medullary sheaih
while the nxisceases before arriving at/ the 'place of union
the cell, and its pro tooling
of
content's
the
eylinder joins
1

;

membrane becomes continuous wit h the cell-wall, where (his
exists.
Hence concluding, as we are warranted in doing,
that the axis-cylinder is its essential part, we see that,
the matter of nerve-fibre has much in common with the
matter of nerve-vesicle the differences between them ap:

pearing to be mainly that.,
substance contains more

in

the nerve-vesicle,

water,

is

{-he

protein-

with

mingled

fat-

granules, and forms part of an obviously unstable; mass;

whereas in the nerve-tube the protein-substance is denser,
and is distinctly marked oil' from the fatty compounds thai,
surround

it:

an arrangement, that

so presenting

is

relatively

stable.

What

is

the

moaning of

Before seeking
compound substances

this diiferonco ?

an answer wo ninst remember

that,

undergo two fundamentally different kinds of metamorphosis
one in which the components are some or all of them dissociated and distributed through surrounding
space, eif her
ml one in which the comapart or in new combinations
;

ponents,

instead

of being
so as to alter the

ranged,
mass without destroying

its

si,

dissociated, are merely

the/

The

iirsc

perceptible proportion

physical continuity.

re-ar-

of
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decomposition ; the second isomeric transformaThese forms of change are further distinguished
in this, that the one is usually accompanied by a great
out
dissipation of motion, whereas the motion given

we

call

tion.

up along with the other

or taken

There

is

yet a third contrast.

is

relatively insignificant.

After decomposition the

separated components cannot be readily made to resume
often it is impossible to combine
their previous relations
them again; and in most other cases it is difficult to do this.
:

But

in

many

instances of isomeric transformation, resump-

original form may be produced by a very
moderate change of conditions.
Now the two kinds of molecular change thus strongly
contrasted, are the two kinds of molecular change which we

tion of the

have reason to suspect are undergone by the two forms of
nervous matter. While the protein-substance mingled with
fat-granules in the vesicles, is habitually

decomposed; the

protein-substance forming the axes of the nerve-fibres is
habitually changed from one of its isomeric states to another.

Such, at least, isjtlie assumption here made, in conformity
with the conclusion drawn in the Principles of Biology
(
302) ; where it was argued that the propagation of molecular disturbances from one place in an organism to another,
tends so to modify the mingled colloidal substances as to
produce, between the two places, a form of colloid that

undergoes isomeric transformation when disturbed, and communicates the disturbance in undergoing the transformation;

and where

was argued that this easily-transformable
colloid, having had such a change set up at one end of it
and passed on to the other, giving out in the process some
molecular motion and consequently
falling in temperature,
it

immediately re-absorbs from the adjacent tissues permeated
by blood, an amount of molecular motion equal to that which

was lost

:

previous isomeric state, and
again propagating a wave of transformation.
as there is here of
hypothesis, the indirect evidence

thereupon resuming

its fitness for

Much

its

22
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T1IK

it
probable that if tin's is not the triio interpretation,
That tho matter
the true interpretation is amilon'ous to it.
contained in the vesieles is the scat; of desirnet ivo moleenhu

makes

changes, with, accompanying disengagement, of motion,
while tlic matter contained in the lubes is the seat oi

<lo not involve
cliangcs vvliic.'.li, of wli.:vlcv(r special nature,
destructive decomposition and disengagement oi
iiiucli

wo

;m>tion, are beliefs for which

several warrants

lia.vo

;

The grey tissue
among others^ the following.
the
contains fa,r more water than tho wliiic -issue
proport

tion of solids to waiter
tissue, while in

Now

tli(i

IIIMIIL^'

whi((

abundance of water
(^in.ra.cteri/ies

ha-bitna-lly

a-boulr 12

x

tissiu^

it

(a.ciliiaies

in

1

iuol(cular change, n.nd

which Iho

parts
tho implica(i<>n

.H.cnco

is

:

per cent, in the <jToy
is sonio 2~
per centi.
ra-ic*

of mohuuilai

that,

is

t.lu^
higli.
grcy
matter undergoes mota.worphosis \vilh much grealer rapidity
than tho white.
Stronger evidence is ajlbrded by tlu

cliange

grey or vesicular substance

fact that the

On

stance.

of

tliat

imnionsoly excetMling
coni])a.ring

l.-lie

(lu^

whili*

neii- works

ha,s

or

a vasr-ularity
iil)rous snb-

of blood vessels thai

conspicuous; and it
a,t first
than
An
estimate based or
greater
n-ppejirs.
that
aof
bulk
tho one contaim
measurements, proves
given
about five times as many capillaries as an equal bulk of the

permeate the two, the difference

is

!.*

much

Now

other.*

since those minute ea.naJs

* The
drawing cm which this ostimatu
of

Hnnum

J/iNtn/iH/y,

by A.

Kullikc.r

:

is

bnwM'l, is

that:,

bring and take

rontjiind in th

Mtmmt

translated and odilrd by <3cor^c. liusk

and

F. K.S.,
ThoniaH lluxloy, K. K.S. Tlw I'stinmtn is oasily iuud<.
/
nuiuhisr of (]iii-diHtant parallel linos hc.ing (innvn transversely through the. t\v\
net- works, the number of places ut which onn of these lines crosses blood-v<\sHel

within a given length {say an inch) is counted, and the like being doim will
an equnl length of each of thii other ]iurallel lines traversing the same m\l
work, thtjre, is obtained, by taking an average, the ntunher of vessels usuulb

met with

iix

lines of the

The likt^ pr<x:'ss is then *<;onei through will
s}e;ilied distunes.
name length traversing the other net-work. These averages d<

n,

not, however, truly express tho comparative, numbws of sur.h iuterst'ctions ii
tho two net-works ; since the mashes of tho one are, unlike those of the othe

in shape.

Ilcuce

it is

needful to draw an equal

number

of parallel lougitu

away
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TJJE

materials,,

must be numerous

in proportion as

com-

we may infer a great
position and decomposition are quick ;
destructive
of
rates
difference between the
change in the
contrast
Another
two tissues.
supports this conThe unstable granular protoplasm
clusion no less strongly.
contained in the corpuscles, is shielded from adjacent disturbing forces by a
is

so

delicate

membrane which, even where

that

its

help of re-agents ;
cannot
be made visible
corpuscles
the matter contained in these corpuscles,
only

the

by

and the

streams

of

blood

abundantly, are interposed

thickest,

be demonstrated
and which in many
Hence between
at all.

existence can

or

vesicles,

run among them so
else than the delicate walls

that

little

of the capillary blood-vessels ; and thus the disturbing
substances brought by each capillary, can pass with the
least possible

hindrance into the unstably- arranged contents

of the neighbouring vesicles.
Quite otherwise is it with
the relations of the blood to the contents of nerve-tubes.

The wall of each nerve-tube is thick enough to make it
easily demonstrated* and between it and the central thread
of

essential matter,

conies

the

coat

of

nerve-medulla.

Through these barriers the disturbing agents, carried among
the nerve-tubes by sparingly-distributed capillaries, cannot
readily pass

;

and the essential nerve-thread is prevented from

having molecular changes set up in it at places between
its two extremes.
This protection suffices so long as the
disturbing agents remain normal in their amounts ; but when
they become excessive, as they do if the blood-vessels become

congested, local changes in the nerve-threads are caused
It should be added that by
:

whence one kind of neuralgia.

and to repeat with them this process of averaging. By taking the
means between the resulting numbers and the previous numbers, we get a correct representation of the relative frequencies with which the vessels occur ir
dinal lines

;

To ascertain their relative frequencies in space of
space of one dimension.
three dimensions, or in solid tissue, it is of course needful
simply to cube the
two numbers so arrived

at.
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this sheathing of nerve-medulla, the essential nerve- threads.,

being shielded against disturbances from neighbourof blood, are shielded against disturbances from
currents
ing
*y
nerve-threads in the same bundle. Were "axis-cylinders

"besides

a molecular
lying in lateral contact not thus coated.,

change

propagated through one would set up molecular changes in
its neighbours ;
as, in fact, it does in an early stage of
loss

the

of

ataxy,

characterized

Hence,

too, the explanation of that

by

medullary sheaths.
normal absence of me-

dullary sheaths which sundry nervous structures show us.
For among the Invert ebrata, in which this normal absence)

in the same bundle have
and
varied
distinctions which they
nothing like those many
have in the higher animals they have termini of which
the structures and functions are much less differentiated.
Similarly with those bundles of grey or non-moduli ate tl

the

occurs,

fibres

contained

:

fibres,

contained in the sympathetic system of vertebrate
for these bundles, serving to establish relations
;

animals

among the

viscera, each of

which

is

much

less divided

into

parts that act independently, there needs no such perfect insulation of the nerve-fibres. And the like holds even in certain portions of the peripheral cerebro-spinal system ; as the
olfactory expansion, which consists of an extensive plexus

of non-medullatecl fibres,

and which has the peculiarity
upon sepa-

that different parts of its area are not acted
rately.

The evidences,

direct

and

indirect,

thus justify us in

kind
concluding that the nervous system consists of one
*
of matter under different forms and conditions.
In the
grey tissue this matter exists in masses containing corpuscles, which are soft and have granules dispersed, through
them, and which, besides being thus unstably composed,
are placed so as to be liable to disturbance in the
greatest
possible degree. In the white tissue this matter is collected
together in extremely slender threads, that are denser, that
are uniform, in texture, and that are shielded iu an uuusual

TEE STRUCTURE OF THE NERVOUS SYSTEI1.

manner from disturbing
mities.

ceed

is,

forces,

except at

tlicir

-x>

two extre-

the implication on/which, we liencefortli prothat the masses., unstably constituted and con-

And

changes, and
and
constituted
the
stably
disengagement of motion ; while
that
molecular
conditioned threads, are the seats of
changes

ditioned, are seats of destructive molecular

are not destructive,

and are probably isomeric.

with their contained protein-threads,
with their contained and surrounding

10. Nerve-tubes

and

nerve-cells

masses of changing protein-substance, are the lustologic
of which the nervous system is built up ;

elements

and we have now to ask in what way they arc put
We will begin with the peripheral terminatogether.
tions of the nerve-tubes ; or rather, with those of them
which lie on the outer surface.
Suppose the skin, including those introverted portions
of it which form the receptive areas of the special
be marked

all over in such a way as to form a
Suppose the meshes of this net-work to vary
extremely in their sizes; so that while in some places they

senses, to

net-work.

are as large as those of a fishing-net, they are in other
places
not large enough to admit the point of a needle.
Or, to
speak specifically, suppose that on the middle of the back

some 2i inches in diameter, and that being
over
the middles of the fore-arms, and the
equally large
middles of the thighs, they diminish to 2 inches and loss
over the neck and breast, to 1
inches at the extremities
the meshes are

of the legs, to 1 inches on the backs of the
handy, to less
than an inch on the forehead, to less than half-an-iuch over
the cheeks and over the palms of the
hands, to a quarter
of an inch and less over the
to
a
twelfth of an -inch
lingers,
at the inner tips of the
fingers, and at the tip of the tunguo
to one twenty-fourth of au inch in
and

pose, further, that over the

diameter;
supback of that dermal sac which

forms the eye, these meshes are so small that a
microscope

20
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Having imagined sad
required to distinguish them.
net-work of which the meshes, irregularly polygonal
their outlines., are thus wide over parts of the surface tl
have but little variety of converse) with the external wor

is

and become smaller in proportion as the surfaces ]u
with things we shall h;
multiplied and variable contacts
of
the relations among
idea
an
approximate
gained
in which there arise independent uerv
areas
local
separate
;

1

To complete the conception, however, something else in
be supposed. The large meshes we must represent
marked out by very broad linessay a quarter of an
We must imag
broad where the meshes are largest.
them narrowing as the mesh.es become smaller; mi
when wo come to the meshes over the surface of
ii

the dividing lines have dwindled to the tin
And now let us conceive t
ness of a gossamer thread.
within each of these areas, large or small, as it may happ
there exists a plexus of fibres, formed of the essential ne

retina,

substance, that are continuous with one another, but h
no connection with the iibres occupying adjacent arc

Not, indeed, that we must conceive any sharp limitatioi
We must assume t
the space occupied by each plexus.
the line separating two areas, here very broad and lie re. v
narrow, covers a space into which iibres from both theai
run, without joining one another.

Hence

the area belo

the internal area of
ing to each independent plexus,
mesh, plus the space occupied by its circumscribing br
or narrow line; and the breadth of the lino represents
is

extent to which adjacent areas overlap.
Si
then, are the peripheral expansions of those nerves wl
are liable to be acted on by external forces.
Hero e

monopolizes a relatively-great tract of the surface, and 1
Each is an independent} ugei:
each is capable of having a ehaugo set up in it will

an extremely minute one.

changes being set up in its neighbours. Tlio skin is,
all over with
separate feelers, tliat are

were, occupied

i

]
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widely scattered, hero clustered, and here crowded together
MS closely as maintenance of their iiidi.vidimli.tios will allow.

From

the nerve-plexus occupying one of these areas., there
takes its rise the central fibre, or axis-cylinder, of a nerve-

Coated with

tube.

takes

its

way from

medulla and inclosing

its

sheath.,

it

the

surface inwards, and, proceeding
or junction, eventually reaches a mass

without any bnmch
of grey matter with imbedded vesicles
Into the substance of

tin's

a nerve-centre or
the essential nerve-

ganglion.
thread runs, becoming divested of its medullary sheath;
and where the structure is least involved, the essential
ncrvc-iibro frequently if not always ends in a norve- vesicle.

Jn

such, simple,,

and what wo may

call,

typical, centres, there

branches out from somo other part of tho nervo-vesicle,
another nerve-fibre which, similarly inclosed in its double
sheath, pursues an

outward course, ordinarily along* the

same

general, route as tho first, until, reaching the same
of
the body, it buries itself in. a bundle of muscular
part
Minis wo have as
fibres amid which its ramifications cud.

the elements of what

is

cn.ll.ed

pheral expansion, placed where

by an external agent, and

a nervous arcit is

a periliable to bo disturbed
1,

formed as to be most easily
disturbed; 2, a connected fibre capable of being readily
affected by disturbances at this outer end, but shielded from
disturbances elsewhere; o, at, or near, the inner end of this
fibre,

give

so

a corpuscle of unstably-arranged substance,
out much molecular motion, when disturbed

apfc
;

4,

to

a

diverging from the corpuscle, or its neighbourhood, and subject to disturbance from the molecular
motion disengaged near its origin, but protected from other
second,

libro

5, at the remote extremity of this second fibre,
;
a subdivided termination amid a substance- that contracts

influences

moves
greatly when disturbed, and which, in contracting,
the part of the body in which tho first libro took its rise.
Fig,
arc:

1 is

A

a diagram representing these elements of a nervous

being tho

first, or,

'

as

it

is

called, afferent

nerve,

I

j

i
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with

its

peripheral expansion
or
pusclc
ganglion-cell ; ;uul
iierve, with its termination c.

a. ;

l>oing the

~P>

the)

second,

norvo-eor~
or oilbreiiD,

This arrangement of parts is perpetually repealed throughout the nervous system; and if we genondiy,e the eoneepin
t-ion somewhat hy supposing that. the commencement
ft,

on an inner

surface, or
r
is
not
the
termination
while
'within an. organ,
necessarily"
wo shall have a coneopin a muscle but may be in a ghuul

nob necessarily external, but "may bo

;

tion that

a ci>rtain sonso, univorsnlly applicn,bh\

is, in.

.[

say in a certain sense, because, until nnoihor clement \3
added, the conception is iucomplt^tc*. Those coupled nerves,

with the ganglion-coll acting as a

direct:,

or indirect; link

between thorn, recurring* everywhere in snbsi.anl-in.lly the*.
same relations, appear to form a compound structure out
its unit of eomposiof which the nervous system is built
is
not
so.
this
But
"tion.
By multiplication of such arcs
\vo may got a nmltitude of separate nervous agencies;.,
........

but nob a nervous system. To produce a nervous system
there needs an clement connecting on.eh such nervous arc
there needs a third (ibre

with, the rest

ganglion-cell, or

its

neighbourhood, to

running from the

some

place \vhoro

come; and where, by direct or
or approximate, tho primary
indirect junctions, actual
That in,
couples of nerves may bo brought into relation.
a
liho.ro requires what wo may call
In,
rriif-rijtcfd.! nerve.

other com.munioatiug

'fibres

"i ;

*

The words

Mn-kri.pfifal

and

twilrifti-flnl

an*

O(*'asi<HnUy u^ul in ucrvt!-

tho etiuivalonts ofc" (Ulmmt atid ciTcnniL
Bui", as nflVivuti JUK!
pliysioloj^y UB
t'llVrent arti by far t.li inosl; ^cuc'rally adopted, ami urn ulH> tht* most dismj)
tivo, it HtM'ins to inu

that tho word cGnlripptttl

moi*o Kpecial uicanin^

tjivoix

to it;

and

may

cent.rifiit/(U

with ndvnnia^ci hiivo

tho corivlutivo Hieaulng-.

thtii
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is shown, diagrammatical! y, the relation in which
stands to the others.
centripetal nerve being added,
there results what we may fairly regard as the unit of com-

Fig. 2

A

(,1ns

We

shall have presently
position of the nervous system.
this
which
fibres
to recognize certain
conception does not
for
a nervous system
But they are not essential ;
include.

Let us, then, taking tin's as our
possible without them.
unit of composition; consider the general method after which

is

a nervous system

is

constructed.

11. The fibres represented in the above diagrams,, do
not ordinarily pursue their respective courses by themselves
:

The afferent
they proceed in company, as shown in Fig. 3.
in
but
at
areas
on the
nerves arising
a,
separate
adjacent
skin, or in other organs recipient of external impressions,
converge; and, while maintaining their separate individualities,

become united

into a bundle inclosed in a sheath.

\

Other sheathed bundles of fibres from other clustered areas

same region, presently join them, and run along with
them in a compound bundle, until they eventually reach the
mass oi: imbedded nerve-vesicles constituting a ganglion or
nervous centre B.
Similarly the olforont nerves which have
their roots in this ganglion,, issue from it as a bundle, which,
commonly inclosed in the same general sheath, as the afferent
nerves, goes back to the part of the body whence these
arose; and secondary bundles of these efferent nerves,
diverging and ro- diverging from one another as they enter
this part, as at c, finally become lost in its various muscles.
in the

30
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In like manner the centripetal
ganglion, take

tlicir

fibres J, originating in

common

course, joined perhaps byoi
fibres originating elsewhere, towards a ganglion E, tha;

Of course
larger and lias more numerous connections.
in
circles
and
clustered lines
Fig. 'j, aro enfi
spotted
of
the separate nerves
diagrammatic give no idea
bundles and ganglia as they actually exist; but merely of
which they stand to one another. .It should
added that the more central ganglion, to which convc

relations in
'

other bundles of centripetal IHTVOS (together with s<
afferent nerves that pass through, inferior ganglia wit I
stopping) may itself bo subordinate to a still superior

To this it gives off what
still more central; ganglion.
be called superior centripetal nerves and other nerve
the same or of a lower order being brought to it, this higl
ganglion becomes a place where there are establis
communications among all the subordinate and snb-subo
nate o
o*ani>'lia,
o * with, their afferent and efferent iibres.
One further kind of connection exists. The inime
majority of animals, have their parts symmetrically arran

i

;

sometimes radially but more frequently bi-latenilly.
the corresponding parts there aro habitually eorrespoml
ganglia; and the connections that remain to bo named
those between these corresponding ganglia,, or ga.nglia wl
belong to the same grade. Such connections consist

what are called, commissural fibres. Thoyn.ro indicated
where they transversely join the structure shown in del

ji

with the answering structure belonging to the other sid<
the body. The word commissural is, indeed,, sometii

used in a wider sense: including

fibres that unite gang!!;
But since the great majority of the fil
different grades.
called commissural are those which, join duplicate ganglia
else ganglia that occupy like relations in the hierarehj
will, I think,

conduce

to clearness to restrict its applioai

leaving the word centripetal for iibres which (
nect ganglia of lower orders with those of higher ord
to these

:
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The commissures

tlius bringing into relation tlie in embers of
each pair of centres, inferior or superior, and so linking the
two halves of the nervous system, complete the nervous
communications throughout the organism..

This

description, purposely generalized with a view of

nervous organization., apart
be
may
fitly supplemented by the
of
a
structure
that illustrates them.
description
special
Each sucker on any arm of a cuttle-fish, has a ganglion
seated beneath it.
To tin's descend the afferent nerves that
arc affected by touching the sucker; and from it ascend the
efferent nerves distributed to the muscular fibres of the
sucker.
These form a local nervous system, that is experimentally proved to have a certain completeness in itself.
But now from, the ganglion underneath each, sucker, iibres
rnn along the arm., in company with fibres from all similar
ganglia in the arm; and this bundle of centripetal iibres

exhibiting the principles

of

from any particular type,

eventually roaches a ganglion, at the base of the arm. Each
airn, similarly constructed, thus has a chief nervous centre

which the Iibres from, all its minor nervous centres arc
brought into cominmiieation. Further, all round the ring
formed by the united base of tho arms, there runs an. annular commissure connecting these superior ganglia.
And
then from each of them is given off a humlle of fibres that
in

the cephalic
proceed eentripetally to a still higher centre
from
all
the arms tiro
nerves
ganglion; where, consequently,,
into
direct
communication with, one another, and
brought
also into communication with nerves arriving* from ganglia
in other parts of tho body.
Omitting details and qualifications, not essential to such a conception as concerns us here
wo thus sec that in. nervous structure there is a centraliza-

tion

and

re-contralitfation, that is carried far in proportion

as tho organization

We

is

high.

may bo sure that along with
rangement among connecting structures,
12.

a principle of arthere goes somo

82
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principle of composition in the centres that arc cormoctecl
which a-ro not simply places for the in outing of fibres,, l>u
1

places in which there exist agents liable to Lo acted on 1>,
the in-coining 111.) res and capable of acting on. the otit-^oiiij
1

Inspecting the principle of composition, our reason
be mainly hypothetical; but they will, I think
must
ings
of
some
worth, by leading us to conclusions that lull
prove

librcs.

inonizo with observation, so far as this carries us.

in ascending from the lowest to the highest types of th
nervous systcjm, we see that the distribution and combi
nation, of nerve-fibres are so modified, as to

make possible a

increasing multiplicity, variety, and complexity of relation
among different parts of the organism. What kind of me
dification. does this necessitate at
places where the nerve
fibres are put in coninn.niicfiti.oii?
With out ass run. ing* tlui
two fibres wliich bring* two parts of the organism into rola
lion, are

always united at their central extremities

by

a

maybe safely assumed flu
between
their
contra!
extremities
must be of Tec to
continuity
either by a nerve-corpuscle or by some less-defined
portio
of grey substance; and it is clear that in proportion to tb
number of different connections to be established amon<L* th
nerves coining to any ganglion, must be the number of th
more or loss independent portions of grey substance re
intermediate nerve-corpuscle,

it

Let us consider the implication:
quired to establish thorn.
that
a, and /;,
Suppose
l^ig. 4, are two points in the 03

To join the nerves proceeding from them, tlici
needs only the single ganglion-cell A.
Similarly, to "brin
into nervous relation the
and
tho
^,
single gansjflior
points
ganisni.

r,

So long as

cell J> su diet's.
th(;s(j

two simple

the points

(t,,

by

A

and

.B

remain unconiJiu;toc

relations are the only possible ones

c,

<L

But now assume that from

ainon

A and

run fibres to the centre C not a single libro froi
each, but two fibres, one of which in each case proceeds froi
or d. This being so, thoro may be forine
or />, and from
th ere

tt<

ub

c.

U, eleven simple and

compound

relations

:

these

l;oa
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tfjj

7>, a* '% fi d,
points cm) be arranged into six groups of two,
b c, b d, c d ; into four groups of three, /> a c, b a d, a c d, c b d;
ci>

and into one group of four, a b c d. Hence, supposing the
centre C to be made up of the independent cells, or portions

members of
must be at
centre C, we assume

of grey substance, severally serving to link the
a group into a separate combination, thero

from this
numerous
fibres
adequately

least eleven such.

that there ^un

If,

again,

to

the higher

F, and that this is also duly connected through
and B, with, the points e, /, f/, h; then
the centres
the possible number of groups, simple and compound,
centre

D

at E, will amount to 247 ; and to
of each group so that it may be independent of the rest, there must be at least 247 connect-

that

may be formed

unite the

members

Without pursuing the calcuing links at the centre F.
lation, it will be manifest that as these points in the organism increase in

iiuml)er,

and

as the clusters of

thorn

that are to be brought into relation become larger and more
various, the central elements through which their relations
arc established

must grow multitudinous,
is

A;n in-

thus reached; for

adequate conception, however,
considered only the requisites for forming

wo have

among

these

points, the greatest mmiber of different groups, simple and
compound; ignoring the different orders in which the
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Two

members of cadi group may be combined.

tilings

can

bo arranged in succession in only 2 different; ways ; three
four tilings in
tilings can be arranged in 6 different ways
24 ways ; iivo things in 120 ways six things in 720 ways ;
;

;

seven things in 5,0-10 ways; and so on in a progression
Assuming, then, that
increasing with enormous rapidity.
at the centre F, certain points,

a

}

b, c, d, c,

are to bo

com-

bined, not in this succession only, but in all possible successions, thero will require 120 different links of connection for this ono group of iivo points only.
These links,
whether separate vesicles or less-differentiated portions of

grey matter, must occupy a considerable space; and supposing they arc aggregated near those pre-existing cells
or links which they have to re-combine in various orders,
thero may result a protuberance from the centre
as shown
,
1

.fc

at G.

IF

or

if

many;
large*.

will

wo suppose that instead of
have

is

to

this

group

its

outgrowth may become relatively very
since its vesicles, or portions of grey matter,
more bulky than the fibres running from them

lateral

And

be much

to the

a group of five, a

inombers thus variously combined;
instead of ono group to bo so dealt with, there are

of six

members

be expected to

of groups which they combine', there may
a,s at II, a Literal centre attached to

arise,

the original centre, V, by a pedicle of fibres.
Of course these diagrams and numbers are intended to

convey nothing but a general idea of the principle of composition of nerve centres -not to represent any actual com-

would bo au absurd assumption that among* a
number of points in the body, there have to bo formed as
many unliko groups as axe theoretically possible and it is
not to bo supposed that the members of any group need
over to bo combined in as many different orders as they
might bo combined. But while, on the ono hand, the above
position.

It

;

description greatly over-states the accumulation of iiorveveHicles, or their equivalents, implied by such, correlations as
the
aro actually required among a given number of points

m
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organism ; it immensely under-statos the number of points
to be so correlated, as well as the number, and variety, and
complexity, of the groups into which they are to be com-

The places from which afferent nerves proceed, as
bined.
well as the places to which efferent nerves proceed, are
multitudinous. Very large groups of such places havo their
in simultaneous communication.

members put

The- different

groups so formed, are innumerable. And extremely varied
relations of succession are established among members of
the same group as well as among' different groups. Hence
are safe in asserting that along with an increasing multi;

we

plicity

and heterogeneity of nervous connections, there must

go increasing massiveness of the nervous centres, or accumulations of vesicular matter.

One further corollary deserves noting. Each vesicle, or
each portion of grey matter that establishes a continuity
between the central termini of fibres, is not merely a connecting link it is also a reservoir of molecular motion, which
Hence, if the composition of
gives out when disturbed.
:

it

nerve-centres

is

determined as above indicated,

it

follows

that in proportion to the number, cxtcnsiveness, and complexity, of the relations, siinultaneous and successive, that
are formed

among different parts of the organ ism, will bo
the quantity of molecular motion which the nerve- centres
arc capable of disengaging.
As a datum

Psychology of Iho most general
kind, the foregoing description of nervous structure might
But having to deal eh icily with, that more special
suffice.
Psychology distinguished as human, it will be proper to add
low facts of
some account of the human nervous system.
13.

for

A

moment respecting its poriphorul parts, may bo sot down
before we study its contra!, parts.
At the surface of the body, where the extremities of
nerve-fibres are so placed as to be most easily disturbed, wo
generally find

what may be

called multipliers of
'

D 2

distur-

.
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hancos.

Sundry appliances which appear

common,

liavo the

common

to "have nothing in
function of concentrating, on the
1

ends of nerves, the actions of external agents.

That

this

is

the effect produced by the lenses of the eyes, is a familiar
%ct. It is a less familiar fact that certain otolites and

minute rods or
internal

ear,,

immersed

in a liquid contained in the
serve to transform the less sensible vibrations
fibres,

communicated to

this liquid, into the

more

sensible vibrations

of solid masses,, and to bring these directly to bear on the
nerve-terminations.
So, too, is it over the integument ; or,
at any rate, over the parts of it subject to many and varied
contacts.

Though men have

not, like

many

inferior

Mam-

mals, the well- developed tactual multipliers called vibrisscfo
(known in a cat as ""whiskers"), each of which is a leveir
that intensifies a slight touch at the outer end into a stronghf
pressure of the imbedded end upon an adjacent nerve-fibre ;

yet every one of the short hairs 023. a man's skin acts in th
same way. And then, in addition to these, there are, a

|3

ft

places where the contacts with objects are perpetual, an d
where hairs do not grow, certain multipliers below the sui
face

small dense bodies

named corpuseula

tactiis,

round eac" i

of which a nerve-fibre ramifies, and each of which, whe
moved by the touch of a foreign body, gives to its attachei 1:
nerve-fibre a greater pressure than this would receive wen
the surrounding substance homogeneous a fact which will
-3

:

be understood on remembering the effect of pressure on tib
skin when some small hard body, as a thorn, is imbedde
in

it.

So much

for the instruments that are external to

peripheral expansions of the nerves,
gerate the effects of incident forces.

and serve

We

th,

to exag

may now

corj

template these peripheral expansions themselves, as bein
adapted to receive these exaggerated incident force?
In the first place, the ultimate nerve-fibrillae, ramifyin

where they are most exposed to disturbances,
nerve-protoplasm unprotected by

consist

medullary sheaths and no
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even covered, by membranous sheaths. In fact), they appear
to consist of matter like that contained in nerve-vesicles,
but without the fat-granules; and may be regarded as, like
it,

more unstable than the matter composing the central

fibres of the fully-differentiated nerve- tubes.

To

tin's

general
character of the nerve-terminations, have to be added the
more special characters of the terminations exposed to
special forces.

The

on the surface of the

delicate pale fibres which form a layer
retina, are not directly atFeeted by the,

upon them; but theso rays, passon a layer of closely packed, but quite

rays of light concentrated
fall

ing through them,
separate, little bodies which are the true sensitive structuros

and then the minute nerve -fibrilke that

run.

from these

;

to

the stratum of retinal nerve-fibres, pass on their way into a
layer of nerve-vesicles, with which we may presume

they have

connections.

expansion

of

contains

the

That
on

nerve

is

to

say, this

peripheral

which visual iinngos

fall,

numerous small

portions of the highly-uust.abk'
change, and ready to give; out

nerve-matter, ready to
molecular motion in changing.

It is thus, too, wiili
those terminal ramifications of the auditory nerve, on which
sonorous vibrations are concentrated.
And there is au

analogous peculiarity in the immensely-expanded extremity
of the olfactory nerve.
Here, over a largo tract/ covered
by mucous membrane, is a thick plexus of the grey unsheathed fibres; and among them arc distributed both

and granular grey substance, such as that out
of which the vesicles arise in the nervous centres.
The significance of these structural peculiarities wo shall
nerve-vesicles

5

i

see hereafter.

For the present wo need only note the distriOver the skin, which is conversant with

bution of them.

t

i

\

forces of a relatively-considerable
mechanical
intensity
we do not Hud that the nerve,
impacts, pressures, tensions,
terminations contain deposits of the
peculiarly unstabl
nerve-substance.
But we find such deposits when* tin
incident forces are
extremely feeble, or fall on excessive!

The quantity of matter which, floating
air, reaches the end of the olSuch Inminiferous undulafactorv nerve, is infinitesimal.
a
are
tions as
allowed, during
momentary glance, to fall on
.-mall areas., or

a? faint

both.

odour through the

one of the minute areas of the retina, are equivalent to a
mechanical force inappreciable by our measures, if not in-

by our ilgures. Similarly with those atmowaves which, produced by the church-bell a mile
awav, and weakening as they spread in all directions, are
conveyed to the minute otolites and rods of the inner ear,
to be by them impressed on the auditory nerves. And in

expressible
spheric

it is that we find
peripheral deposits of
secially-unstable nerve-substance.

these places

t

14. Arising from these variously-specialized periphery
structures, the afferent nerves, collected into their bundles

and compound bundles, run inwards to the spinal cord; out
of which issue the corresponding bundles of efferent nerves.
In one sense the spinal cord may be regarded as a continuous nervous centre

;

and. in another sense, as a series

o.

Each pair of trunk
partially-independent nervous centres.
nerves with its segment of the spinal cord, has a certaii
and those segments into whicl
decree of individuality
enter the pairs of massive nerves from the limbs, have.
since it is experi
individualities considerably pronounced
:

;

when severed from the
The tract of grey matter

mentally proved that

rest they are
in the spinal:
not incapacitated.
cord to which the afferent nerves of a limb come, and from
which the efferent nerves issue, is practically the ganglionic

centre of that limb, having very

pendence

;

like centre

and

much

of automatic inde-

coniniissural fibres to

being' joined by
belonging to the fellow limb,

an automatic pair.
cranio-spinal axis is
its anterior part lias

it

s

forms with this

remembering how the entire
originally one and continuous, and that
been differentiated and developed into

quite distinct centres,

So

that,

we may

say that

its

posterior part, the

THlT STRUCTURE OF

spinal cord, lias also
much, smaller extent-.

been

so

differentiated,

To

additions must be made.
or vesicular matter,

THE XERVOrS SYSTEM.

and

tlie

though

conception

to

a

two

internal tracts of grey
bundles of nerve-fibres that

Beyond

enter into and issue from

this

80

them

tlie

laterally

;

and beyond the

traiiverse coinmissural fibres which connect the corresponding
lateral portions of grey matter or partially-differentiated

pairs of nervous centres

there are longitudinal eommissural
;
joining these successive pairs of nervous centres with
one another, and serving to integrate the series of pairs in
the same way that the members of each pair are integrated.

fibres,

And

then, along with these fibres that unite nervous centres
of the same order, there are what we found it desirable to

distinguish as centripetal fibres, running from the relativelynervous centres to the relatively-superior ones

inferior

with centrifugal

fibres

running back.

Of these relatively-superior nervous centres,
to notice the medulla oblong at a ; including
.

of the pons Yarolii which are woven into
This
arise out of the fourth ventricle.
r

?rmination

of the spinal

tistinguished as

it is

from

it,

is

we have

first

those parts

and

similarly

the

enlarged

cord, lying within the skull.
lower parts of the spinal cord by

much more distinguished by the
of
its
variety
peripheral connections.
multiplicity
r
hile the successive segments of the spinal cord proper,
-ave pairs of afferent and efferent nerves which are limited
1s

greater niassiveness,

it is

and

*

their distributions to particular regions of the body ; and
even such an entire group of these segments

wXhiie

as occupy the lumbar region, have relations only with
the legs and the lower part of the body; the 'medulla
ohlongata, by the intermediation of centripetal fibres, is

brought into relation not only with the lower part of the
body and its limbs, but with the upper part of the body and
its limbs ; and not only with these, but also with sundry of
the parts which we know as the organs of the special senses j
and not only with these., but also with, tie more important
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viscera.

'The auditory nerves

and

tlie

nerves of taste go

directly into it, and tlicaigli tlie optic nerves do not,, yet
from the centres to which, they run there are fibres communica-

laterally-appended parts arise the
and the
nerves of the eye-muscles and the facial nerves

tino'

with

it

;

from

its

;

pneuniogastric nerves, given off from its posterior part, put
it in communication with the
larynx, the lungs, the heart,
the liver, and the stomach.

and

indirect,

Eespecting its connections, direct
but what is
to be ascertained

much remains

;

known

justifies the conclusion that the medulla ollongaf a,"
including tlie structures that are adnate, is a portion!
of the originally-uniform cerebro-spinal axis, which

has|

been differentiated into a centre of a higher order than!
those behind it, or those at the base of the mass in front!
of

it

higher in the sense that

it

has become that portion!

of the axis in which

centripetal fibres running from th|3
and
from
posterior ganglia,
some, if not all, of the anterior
ganglia, called by some sensory, are brought into relaticln
with one another a centre through which .these loelal

centres are united into one system.
I
Passing over with a mere recognition the anterior ganglia
just named, the exact relations of which are ill-understoopP

but some of which comparative morphology proves to 1
portions of the front end of the cerebro-spinal axis th
have become differentiated into ganglia of the first orde
receiving those special external stimuli to which the froi
end of the body is exposed ; there remain only to be

noticed

the two great bi-lobed ganglia, which in Man form the chi<
mass of the brain the cerebellum and the cerebrum. Pin
siologists

and anatomists are agreed in regarding these

centres of a

still

higher order.

?f
r

-

a>s

Anatomical proof of their

superiority, as being the seats of still higher centralizatioia,
very incomplete ; for the difficulty of tracing the courses

is

of

all

the nerve-fibres that enter into

has hitherto been insuperable.

But

and

issue

from them^

their connections witty

the subjacent minor centres and with the medulla
oblongataj

TriE

arc such as to
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make

tion of these, tlicv

41

it certain that through -lie intermediacommunicate with the whole peripheral

from centres of both the

iirst

and second

order.'-;,

joined,

possibly with some simply afferent fibres, are brought into
various relations relations, however, that most likelv differ
:

from those established in inferior centres
diner, perhaps, as those supposed to be formed in the
centre H, Fig. 4, ditfer from those formed in the centre F.

in their natures

the tacts of fundamental significance with which
one other may be named.
This

Among
we

are here concerned.,

concerns the histological structures of nervous centres.

In

automatic ganglia, the direct union of nerve-fibres with nerve"
ceils is habitual. Throughout the spinal cord the
axis-cylinders

"

may

vesicles.

are
able

not unfrequently be traced running into the
in the higher nerve-centres direct connections

But

much

and it
readily made out
in the highest they occur at

less

whether

;

is
all.

questionIn the

grey substance of the cerebrum, the delicate nerve-fibres
which, divested of medullary sheaths, run among the imbedded corpuscles, do not- directly unite with them; or if it is
too

much

that they

to say that there are no such unions, we may say
Such communications as exist are
are rare.

apparently between the branched terminations of the fibres
and the ramified processes of the corpuscles. Thus at the
one extreme, simple, clear, and complete connections are
the rule
and at the other extreme, involved, vague, and
;

incomplete connections.

Some account must be given

of certain remaining
which Psychology is indirectly
Thus far we have dealt only with the fibres and
concerned.
centres that stand passively and actively related to the external world but there are fibres and centres that stand
related to those internal organs which make possible the
15.

nervous

structures, with

;

continuance of relations to the external world.
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The first to claim

attention arc the vase-motor nerves.

Ban*

from the spinal cord, and, joined by bundles
of nerves arising from the sympathetic system, accompany the
main arteries dividing and subdividing wherever these do,
so as to supply fibres to all their branches down to the most
dies of these issue

:

The vase-motor nerves form, in fact, an additional
The nervous arc under its lowest

minute.

series of efferent nerves.

form, consists of the afferent nerve with

its

peripheral ex-

tremity exposed to external actions, the ganglion-corpuscle
to which its central extremity runs, and the efferent nerve

But

thence issuing to end in some muscle.

as

we have

seen, the unit

of composition of the developed nervous
includes
a centripetal fibre, running from the first
system,
or subordinate centre to a higher centre; and here we

have to add, as
in

composition

an
its

r inning to that part

of the

nervous arc

of that part

habitual

element

into

of

this

unit

a vaso-motor

complete form,

of

fibre,

body in which the two ends
and bringing the blood-vessels

of the
lie,

relation,

with the

other parts

of the

apparatus.
The cerebro- spinal nervous system, besides having these
direct communications with the muscular walls of the tubes

which bring blood, both to
fibres to,

which

is

it is

the viscera.

also

itself

put into

and

to the muscles it sends

relation with

other parts on

less

immediately, dependent
though
These have, indeed, a nervous system of their

equally,

own, possessing apparently a considerable degree of independence the sympathetic system; and one all-important
viscus, the heart, has a nervous system that is demonstrably
independent. The morphological interpretation of the visceral nervous system is not settled; but whether it has a
separate origin, or belongs to the periphery of the cerebro-

undoubted fact is that the cerabro-spinal
the
nerves running from it into the
system, through
trunks of the sympathetic, communicates with all these vital

spinal system, the

organs; and that even the heart, complete as

is its local

TH^,
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nervous system,

is,

by

tlie

4-3

vagus or pneuinogastric nerve,

integrated with, the cerebro-spinal system.

A more particular account
of the

same

and sundry structures
The general fact of
that the brain and spinal cord which
of these

class is not necessary here.

significance for us,, is,
through their afferent nerves are

put in relation with the

actions of the external world, and which through

their

put in relation with the structures that
react on the external world, are also put in relation with
efferent nerves are

the organs immediately or remotely instrumental in supplying them with nutriment, and removing the effete matters
resulting from their activities.
16.

In the foregoing description I have endeavoured to

that Psychology needs.
Many conspicuous
nervous structure which some will think ought to
That in the
be set down, are really altogether irrelevant.
matter
is placed internally, while in the
cord
the
grey
spinal

include

all

traits of

cerebrum

it

forms an outside stratum,

is

a fact of

moment

anatomy, but one v;hich throws no light on the science of
mind. Knowledge of the truth that the posterior roots of

in

the spinal nerves are afferent,, while the anterior are efferent,
is all-important to the pathologist ; but to the
psychologist

arrangement might have
been reversed without the principles of nervous structure
being in the least changed and it is with these principles
it is

quite unimportant, since this

The leading facts
only that the psychologist is concerned.
embodying these principles may be summed up thus
:

The three great sub-kingdoms of animals in which the
nervous system becomes considerably evolved, show us thai}
along with the relatively -increased massiveness distinguishing the higher types of the nervous system, there goes that
other kind of integration implied by increase of structural
combination. There is multiplication and enlargement of
the parts that

nervous centres.

unite

local nervous centres with

Yery frequently there

is

general

an approach or

<
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far apart.
clustering of nervous centres that were previously
there is both a relative and an absolute increase in

And

those centres which have the most multiplied relations with
and through them with all parts of the body.

local centres,
j

I

,;

The nervous system is made up of threads inclosed in
sheaths, and corpuscles imbedded in protoplasm ; of which
the threads, united into bundles, constitute almost the whole
of the peripheral parts, while the corpuscles with their matrix
are found chiefly in the central parts. Having at its outer extremity a plexus of highly-unstable matter, a nerve-thread,

consisting as

we

conclude

of

less

unstable matter but

matter isomerically transformed with ease, runs inwards,
surrounded by substances that shield it from lateral disturbance. Eventually it reaches a mass of highly unstable

undergo decomposition with the
and from the place where this lies there

matter,, so conditioned as to

greatest facility
run other like fibres to other masses of unstable matter, of
the same kind, or of a different kind, or both here to a
;

portion of substance that contracts when disturbed, and
here to a superior centre containing more of the easily- decomposed nerve-substance. These threads, afferent, efferent,

and

centripetal, with their connecting corpuscle or portion
of grey matter, we regard as forming the unit of composition
of the nervous system.

Such units are variously grouped and combined. Each
local ganglion is a place where many afferent and many
efferent nerves are connected

by many portions of the un-

stable nerve-matter, capable of suddenly giving out

much

superior ganglion is a place where
centrifugal fibres from such local or inferior

molecular motion.

Each

centripetal and
ganglia, are similarly connected

with

by

similar matter.

And

so

higher ganglia in their relations to these. From
principle of combination it results that the possibili-

still

which

ties of different

compound

relations increase as fast as m the

centralization progresses.
saw, however, that

We

this

establishment

of

more

7TT$
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numerous,, more involved., and more varied relations among
the parts of the organism, implies not simply this grouping
of fibres

and

tiplication

this

of

arrangement of centres

the nerve-corpuscles,

;

but also a mul-

or portions

of grey

matter, occupying their centres. And we found it to follow
that, where the compound relations formed are among many

the points are to
points, or where
or both, great accumulations of

be combined in many orders,
grey matter are needed an
:

important corollary being that the quantity of this matter
capable of giving out much motion, increases in proportion
as the combinations formed become large and heterogeneous.

Passing to the special nervous structure related to that
Psychology of chief importance to us, we saw
that the^jginal^cord is a series of partly dependent, partly!
special

independent, double nerve-centres ; each concerned with 4
a particular limb, to the
particular portion of the trunk or

and vessels of which it sends nerves^
The enlarged cephalic extremity of the spinal cord, the

skin, muscles,

^nedulla

gblpiiQata,

is

a centre connected

by

centripetal

with these partially-differentiated inferior centres |
and receiving, as it also does, directly or indirectly, nerves
from the special sense-organs, the medulla oblong at a is a
fibres

centre where the local centres concerned with nearly all
part|
of the body, are brought into communication.
saw., lastly!

We

two great bi-lobed masses overlying the medulla
oblong ata and the sensory ganglia, with which they are intimately connected, may be regarded as centres in which

that the

compound connections are united into connections still
still more various, and still more numerous.
One further fact which it remained for us to note, was
that while the more important nervous structures are those

these

more compound,

which bring the parts that are acted upon by the outer
world, into relation with the parts that react upon it, there
are also nervous structures that bring all these into relation
with the

vital organs
so serving to unite the parts which
with
the
which
accumulate and distribute.
expend,
parts
:

CHAPTER
THE FUNCTIONS OF TEE NERVOUS

SYSTEAT.

17. When, at the outset, we inquired wliat are the
manifestations with which the nervous system, is associated,
we necessarily, in drawing- a conclusion; asserted in general

terms the part performed by the nervous system. And
though in the chapter just ended the sole aim. has been
to describe nerve-threads, nerve-cells, nerve-trunks, nerve-

centres, and the ways in which they are put together ; yet
the ends subserved have unavoidably, from, time to time,
come into view. Structure and function are in our thoughts
so intimately related, that it is scarcely possible to give a
rational account of the one without some tacit reference to

Here, however, function is to be our special
topic.
Having seen how the nervous system is constructed,
we have now to see how it works.
the other.

The proposition with which the first chapter ended was
that nervous evolution varies partly as the quantity of
motion generated in the organism, and partly as the complexity of this motion.

Here the

initial

inquiry must be,

how the nervous system serves as at once the agent by which
motions are liberated and the agent by which motions are
1. What
co-ordinated. Three things have to be explained
determine
occasions
are the causes "which on appropriate
:

?

the nervous system to set up motion

?

2.

By what process

T-TTE

doe?

it

tissues,
3.
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motion locked up

in certain

liberate the insensible

and cause

How

does

its

transformation into sensible motion
sensible

it

?

motions into those com-

adjust
binations, simultaneous and successive,, needful for efficient.

These questions cover the
action on the external world ?
whole of its functions ; or, at any rate, all those of its
We have
functions with which we are directly concerned.
to interpret its passive function as a receiver of disturbances
that set it going; its active function as a liberator of

motion; and

active function as a distributor or appcrtioner of the motion liberated.

Probably

it

its

will

be thought that there

is

here introduced

a function distinct from those before named.

It

seems that

the receiving of disturbances, or SLiinuli, can be included
neither under the head of disengaging motions nor under the

head of co-ordinating motions.

and

But on reducing the

facts

which Physiology
the
For
can
alone
difficulty disappears.
recognize,
proper
all nervous stimuli are motions, molar or molecular; and
to their lowest terms,,

to those terms

function of co-ordinating motions comprehends not
simply the combining and apportioning of the motions ex-

the

combining of the motions received,
and the adjustment of the one set into harmony with the
A moment's thought justifies this proposition. The
other.
stimuli to the nerves of touch are sensible motions of the

pended., but also the

imbedding

tissue,

caused either by the impacts of external.

which brin^
movinsr bodies or by motions of the organism
o
o
it
The auditory
against external bodies, fixed and moving.
<_

/

nerve receives the motions conveyed to it from masses of
matter that are vibrating*. Those minute agents that terminate the nerves of the retina are acted on by luniiniferous
undulations

motions

motions of the ethereal

among

their molecules.

medium which produce

So, too, the nerves excited

by sapid and odorous substances, are, in fact, excited by the
molecular movements these substances cause in their extremities by chemically

changing them.

Thus, speaking not
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figuratively "but literally, an afferent fibre of

a recipient of motion given to
molar motion, as when a blow

its

is

motion of other molecules,
a chemically-active

body

as

or

;

is

when

whatever kind

molecules

:

either

by

received; or by the
there is contact with

by those

ethereal

molecular

motions which constitute radiant heat and light.
It will be well to consider more fully this sub-division
of nervous functions, and the reasons for here proceeding

upon

it.

IS. Phvsiplogy is an objective science; and
to such data as can be reached by observations

sensible objects.

subjective data;

is

limited

made on

It cannot, therefore, properly appropriate
or data wholly inaccessible to external

Without questioning the truth of the asbetween the changes which, physically
are
disturbances
of nerves, and those which,
considered,
are
psychically considered,
feelings; it may be safely affirmed
that Physiology, which is an interpretation of the physical
processes that go on in organisms, in terms known to
physical science, ceases to be Physiology when it imports
a factor which
into its interpretations a psychical factor
observations.

sumed

correlation

no physical research whatever can
get the remotest glimpse
actions

and mental

states

dealt with presently.
tipns..
:

of,

The

disclose, or identify, or

relations

form a

distinct

between nervesubject, to be

Here we are treating of nerve-acN
side, and. must ignore their

on .their physiological

psychological sider~

Doing

this,

we have no

in terms of motion.

division to be that

alternative

but to formulate them

And

having recognized the primary
between the liberation of motions and

the co-ordination of motions,

must be sub -divided.

we

find that this last division

It includes, first, the co-ordination

of the motions received with one another

; and, second, the
co-ordination of the motions expended with the motions
received, and with one another,, Hence results a generalized

TII5
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idea of nervous functions, as divisible into reciplo-'niotor,

and dirigo-mofor.
must be admitted that in their higher forms, these
functions are so entangled that a tripartite division of them
Ubero-iiiotai\
It

To the simplest types of
difficult, if not impossible.
nervous structure, the classification is easily applied each
afferent nerve is a reeipio-motor agent ; each ganglion is a
Ubero-iiiotor agent; each efferent nerve is a diriyo-moior'
is

:

But in complex nervous systems, formed of inferior
and superior centres connected by parts containing nerves
that are centripetal,, centrifugal,, and commissural, there arise
corresponding secondary functions which greatly obscure
agent.

the primary functions.
It remains true that all the afferent
nerves are receivers of motions, and that all the efferent!
nerves are directors of motions ; and it remains true that}

}

the vesicles and portions of grey substance throughout the!
centres are liberators of motions but of the fibres largely!

composing these centres we must say that their functions
and directive. Nevertheless, we shall
be considerably helped by thinking of the afferent nerves
are both receptive
as recipio-motor

while

we think

and the

efferent

of the nervous

libero-motor elements along
both the other functions.

nerves as dirigo-motor
centres

as

composed

:

ot

with elements that perform

This general conception has now to be made specific.
In dealing with functions we will follow the same order as
we did in dealing with structures we will consider first the
offices of

the different kinds of nervous matter.

The grey substance and the white substance or,
more strictly, the nitrogenous matter in and around
the vesicles and the nitrogenous matter
occupying the
19.

to speak

tubes have not absolutely distinct
Certain simple animals yield evidence that in the
rudimentary nervous system, there is no such structural
centres of the nerve

duties.

differentiation

and consequently no such functional
B

differ-
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proof that even in the highest

animals the differentiation

is incomplete.
the one hand the vesicular substance, having for its
chief office to give out molecular motion when disturbed,

On

has also a considerable power of conveying or conducting
molecular motion.
When the fibrous parts of the spinal
cord have been cut, it is found that if the central columns of
grey matter remain uncut,, or if there remains even a narrow
link to maintain the continuity of the grey matter, disturb-

ance

is still

communicated through

it

to the brain

:

not,, in-

deed, disturbance of any special kind, but disturbance of the
most general kind. True, it does not follow that such dis-

turbance passes along the grey matter from end to end.

Throughout the whole length of the

spinal cord, nerve-fibres
divested of their medullary sheaths enter into and afterwards
issue from the grey matter; and, again protected by their

sheaths, proceed upwards to the brain in the surrounding
white matter. Very likely these take up and convey molecular

disturbances set up in the grey matter imbedding them. But
even this implies that disturbances are propagated to some
extent through the grey matter ; and the argument requires
no more.
"
Conversely, it is found that the matter forming the axiscylinder/^ or essential nerve-thread, can do something
It has a certain
more than transmit molecular motion.
of
out
molecular
motion
simultaneously giving
power
:

sharing the property of the vesicular matter. When
a nerve is irritated not far above its termination in a
so

muscle, the effect is but small. If the irritation is at a point
further removed from, the muscle, the effect is greater. And
the effect increases as the length of nerve through which the
disturbance is conveyed increases. From this we must infer
that besides the molecular motion received

there

Not

is

and

transferred,

molecular motion liberated in the nerve-fibre

itself.

that this molecular motion, like that which the vesicular

matter yields up, implies an equivalent decomposition.

Pro-
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a concomitant of the isorneric transformation

is

propagated through a disturbed nerve, and serving to convey the disturbance. Some such accompanying result is to be
inferred,

a

priori, if the conduction is effected

by isomeric

transformation, or by any kind of molecular re-arrangement.
When the molecules of a mass change from one form of

combination to another, either absorption or liberation of
That there cannot in this case
is sure to occur.

motion

be absorption of motion

is

manifest;

since

that would

the amount
involve a proportionate resistance to the transfer
of force or motion received by the extremity of the nerve,

would quickly be used up in transforming the adjacent part
of the nerve, and the change would travel but a little way.
Being thus obliged to infer that motion is liberated, we at
once see whence nerve-fibre derives the power to increase
since each portion, while passing
the disturbance it conveys

on the wave of molecular motion, adds the molecular motion
This action may
given out during its own transformation.
be rudely symbolized by the transfer of sensible motion
along a row of bricks on end, so placed that each in falling

knocks over its neighbour. For if instead of bricks which
stand on tolerably broad ends and require some force to
overturn

them,

we suppose

balanced on narrow ends
so constituted that

cussion or friction
will

bricks
if

we

that

are

delicately

further suppose

Each brick, besides the motion
pass on to the next the motion which

gained in

them

they do not dissipate motion by perwe shall see that the motion transmitted

accumulate.

ceives, will
itself

;

;

and

it

it

re-

has

falling.

The general truths to be carried with us are, that in its
primordial undifferentiated state, nerve-matter unites the
properties of giving out molecular motion and conveying molecular motion ; but that with the advance of
evolution, it becomes specialized into two kinds, of which
the one, collected together in masses, lias mainly the function
of giving out motion, though it can still to some extent conis

2
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-while the other, collected together in threads,
the
function of conducting motion,, though it can
mainly
to some extent give it out.

duct

it,

5 20.

The co-operation of

nerve-substance, having
its

l:ns
stiiJ

these differentiated kinds of

differentiated functions, is seen in

was
simplest form where they are combined into what
described as the unit of composition of the nervous

Wore

system.

An

afferent nerve,

end, and traversed

by

changed by a touch at

its

outer

a wave of isomeric transformation that

goes, communicates this wave to the
comparatively large mass of unstable matter connected with
The shock of molecular disturbance, imits inner end.

gathers strength as

it

mensely increased by the decomposition set up in this
unstable matter constituting a ganglion-corpuscle or its
matrix, diffuses itself around, but takes mainly the shape of

a relatively-powerful wave of isomeric transformation along
the efferent nerve. And the efferent nerve being distributed
a tits other end among the fibres of a muscle, this powerful
wave sets up in them an isomeric transformation of another
kind, resulting in contraction (P-rinciples of Biology,
303).
The belief that these are the offices of the respective parts,
is

borne cut by those peculiarities of structure which were

described as occurring in the afferent fibres of certain
saw that the outer ends of the optic
special sense-organs.

We

nerve, the auditory nerve, and the olfactory nerve, are alike
characterized by the presence of vesicular matter ; and that

while in this they differ from the outer ends of the nerves
of touch, they also differ in being excessively sensitive.
If
grey matter, or the matter of vesicles, has the function of

immensely multiplying any molecular motion it receives, and
passing on the augmented wave of change along connected
fibres, we at once have a satisfactory explanation of these
Take as an example the
peculiar peripheral structures.
One of the minute cones in its sensitive layer,
retina.
measuring not

^th of

an inch

in diameter., has its

com-
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ponent matter changed by the etlierial vibrations emanating
from a candle in a cottage-window at a great distance. The
infinitesimal impact received from so faint a ray, may well be
supposed insufficient to send through a considerable length
of afferent nerve,, an adequately-rapid wave of molecular
change ; but this wave, after passing through an extremely
of an inch in length, conies to a
delicate fibril less than

^

of which we may
layer of ganglion-corpuscles, with one
minute
the
in
this
disturbance sets
it unites,
that
presume

up destructive molecular change unlocks a considerable
amount of molecular motion; and thus greatly augmented.,
the wave of transformation traverses the remainder of the
afferent nerve without that loss of time that would result
had it to gain strength by a series of increments, starting
from an infinitesimal first term.
iow such appliances for multiplying action co-operate
in these cases where the initial action is excessively
minute, may be illustrated by certain artificial appliances that co-operate in an analogous manner.
man
with a hair-trigger pistol in his hand, puts its muzzle to

A

the end of a train that runs to a powder-magazine.
The
on
the
a
liberates
trigger
slightest pressure
spring, and
this drives

down

Here is something like the
we have seen, habitually
falls on the end of an afferent

the hammer.

external multiplier which,
intensifies the action that

as

The propelled hammer explodes the unstable
detonating powder in the cap thus playing a part comparable to that of the concentrated pencil of light, which
causes decomposition in one of the minute sensitive rods or
cones of the retina.
The explosion of the cap explodes the
nerve.

;

powder in the pistol a change that may symbolize the
setting up of decomposition in an adjacent ganglion-cell by
a disturbed retinal element. The flash from the mouth of
:

the pistol fires the train, which, carrying the flame onwards,
blows np the magazine; and this serves to illustrate the
action of the
partially-decomposed ganglion-cell which pro-

^
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pagates a shock through the afferent nerve to a large deposit of unstable matter in the optic centre, where an immense

amount of molecular motion is thereupon disengaged.
The joint action of an afferent fibre, its centrally-seated
ganglion- corpuscle, and the connected efferent fibre, is commonly known as a reflex action. The name indicates the
general truth that the disturbance in travelling from its place
of origin to the place where its effect is seen, passes through
a point at which its course is bent or reflected and in so far
as it describes this very general trait the term is a good
one.
But if the foregoing interpretation be correct, the
term is in other respects objectionable. On the one hand, it
That the wave
implies as essential what is non-essential.
of disturbance makes a sudden turn at one part of its
is
course, is a fact of no intrinsic moment
merely a concomitant of the fact that the nerves it traverses have to be
put in communication with other nerves, and that points of
;

On the other hand, it leaves
junction imply angles.
out of sight the fact that one of these points of junction
from which the wave of disturbance is said to be reflected,
a place at which it is greatly augmented; and that this
augmentation of the wave is the all-important office of the
is

matter lying at the point of junction.
21.

"Remembering that bundles of such afferent nerves

are joined to bundles of such efferent nerves, by clusters of
such corpuscles imbedded in the grey matter of a ganglion,

and that bundles of centripetal nerves proceed thence to
we have next to consider the functions of

higher ganglia ;

these structures as wholes.

A

nervous centre, even of an inferior order, is not simply
a place where afferent nerves are severally linked -with their
corresponding efferent nerves, by corpuscles or portions of

grey matter that multiply and pass on disturbances; nor
is the only further office it serves that of sending to
higher
ganglia, portions of these disturbances ; but it is also a

TITJ:
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effected.

perhaps., the very simplest,
the corpuscles or vesicles give off processes more or less
numerous,, and usually more or less branched; and these

For

in

all

ganglia

save,

"branched processes, spreading through the matrix of grey
matter, may be assumed to propagate in various directions,

and various degrees, the disturbance

set

up

in the corpuscle.

This diffusion of liberated molecular motion has two imFirst, the number and complexity of the corplications.
related changes produced by the original change, increase
with the multiplication and variety of these processes and
their connexions.

And, second, along with increase

in the

number of

correlated changes, there goes increase in the
total quantity of molecular motion given out, directly or
indirectly.

Fully to understand the importance of this last implication, it is needful to refer back to Fig. 4, and to the accom-

panying description of the way in which a nervous centre
that serves to establish the various possible relations among
different points in an organism, must contain a large accumulation of these connecting and multiplying links; and

where

it

was shown how immense must become the accumu-

lation of vesicular matter in a centre that has the office of

establishing relations among these many parts in various
orders.
For it will be seen that as fast as the connexions

become numerous and complex,

so fast will

enlarge the

crowds of these connecting corpuscles and multipliers of
disturbance which simultaneously come into action. And
hence the quantity of molecular motion evolved in the
nervous centres will become great in proportion as the
nervous relations increase in integration and heterogeneity.
When we see how the arrangements for liberating and
multiplying motion, described under their simple form in
the last section, are thus compounded when, recurring

we see how the first central magazine of force
with other larger magazines, and
communicates
exploded,

to our simile,
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r

are subsequently exlarger, which
be at no loss to understand how the
the recipio -motor nerves,
slightest impression on one of
centres a relatively-inlilero-motor
from
the
evoke
may

these again with

ploded; we

still

shall

commensurable amount of
the

force,, which, discharged along
dingo-motor nerves, may generate violent muscular

contractions.

So

that, to take a case, a slight

sound may

of the whole body; or an un-

produce a convulsive start
expected motion of some adjacent object, infinitesimal as
produces in the retina,
less cause an involuntary jump and scream.
the modification

22.

it

may

is

neverthe-

In treating nervous functions in general, I have
illustrations from the nervous func-

unawares ended with

human beings so coming to the division of the
on
which we have next to enter. For the brief
subject
account given in the last chapter of the special nervous
structures with which we are most concerned, must here be
tions of

:

supplemented by a brief account of their special functions.
If we leave out such afferent and efferent fibres as pass
s^jnaJjOjQrd to and from the encephalon, and also
those centripetal and centrifugal fibres which connect its
various parts with the encephalon, we may regard the partly
dependent and partly independent centres composing the

through the

spinal cord, as being co-ordinators of the actions performed
by the skin and muscles of the trunk and limbs.
large

A

proportion of these actions, including many of considerable
complexity, the spinal cord is able to co-ordinate without
aid from the higher centres; and some of the
partiallydifferentiated centres
composing the spinal cord, are able to
effect simple co-ordinations without aid from the rest.

We

will glance at these simple co-ordinations first.

If

a patient paralyzed by some injury of the
spinal cord that
has left the lumbar enlargement intact, has his foot
touched,
the leg
act,

is quickly withdrawn
; not only without a cerebral
but even without his brain being in
affected,,
any

way

Tlffi
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Thus the
of the bed.
that
at
contained
point in
branched corpuscles and fibres
of
nerves
efferent
and
the cord with which the afferent
of
function
the
giving
the leg are connected, have at once
when the disturbance is communicated to them, the

unless indirectly

by the shaking

out,

of molecular motion, and of so directing
requisite quantity
the
this to the respective muscles of the leg, as to cause
More involved co-ordimovement.

appropriate
nations are effected

by the co-operation of

several such

contained in
centres, or portions of the grey substance,
human
the
In
cord.
the
of
subject
spinal
aljacentparts
demonstration of this is not easy ; but it is shown by ex-

A

decapitated frog that
periments on inferior Vertebrata.
foot of that side
hind
the
will
has its side irritated,
bring
as
to
it
so
and move
to the
displace the irritating
spot,

Even something

object.

further is done.

If a scalpel be

these act jointly
applied to the skin between the hind legs,
in such a manner as to push away the scalpel. The explanation

is

that

by commissnral

tudinal, the disturbances

are

communicated

through

their

to

efferent

tion the multiplied
of muscles.

fibres,

transverse

and longi-

conveyed to particular centres,
sundry adjacent centres ; and
nerves

disturbances

How

these

and appora great variety

direct

among

such definite co-ordinations

by such an apparatus, we shall better
understand on remembering that the relations between
positions on the skin and the movements needed to bring
the extremities to touch them, are tolerably constant.

as these are effected

A

frog's

hind foot can reach a given point on the frog's side,

only by one particular muscular adjustment ; or, at any rate,
by a muscular adjustment that varies within narrow limits

And

since in all frogs, generation after generation, the proportions of parts, and therefore the relations of muscular
adjustments to given positions, remain practically the same ;

becomes comprehensible how, through the organized
nervous connections that arise, a touch at any point may

it
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cause
of

f

combined contractions needful to bring tlie end
limb to that point.
It should be observed
that the conception of these acts of the spinal cord as
tlie

tlie

here,,

co-ordinations of motions, is incomplete so long as the only
motions contemplated are those of the muscles. Under the

head of motions must be included the disturbances conveyed along the afferent nerves ; for the muscular motions
are so adjusted that their joint results have special relations

to

these

received disturbances.

The co-ordination

between the recipio-motor acts and the dingo-motor
acts.
AVe may, then, regard the spinal cord as a
centre of co-ordinations which, though some of them have

is

considerable complexity, are yet relatively simple simple,
inasmuch as the disturbances received from the skin are

much

simple, inasmuch as each
of
a fixed or invariable kind;
mainly
and simple, inasmuch as the component acts of the coordinated group are practically simultaneous.
alike

from

all

muscular adjustment

parts

;

is

That enlarged and differentiated part of the spinal cord
called the medulla, oblong at a 9 including the root-portion of
the pons Varolii, adnate with it and structurally so
entangled that the two cannot be demarcated, we may
roughly distinguish as a centre of compound co-ordination.
It receives directly the auditory impressions, the impressions

of taste, and, indirectly through the corpora quadrigemina, is
affected by visual impressions meanwhile sending impulses
:

to the various

the mouth.

muscles of the eyes, the

By

it

the movements of

all

face, the jaws, and
four limbs are com-

bined in joint acts ; and by simultaneously regulating them,
The
it makes the head and jaws co-operate with the limbs.
various impressions and muscular motions implied by the
it
Receiving
brings into due relation.
the respiratory stimulus, it emits the stimuli to those
muscles which enlarge and diminish the thoracic cavity, so

act of swallowing,

causing inspiration and expiration ; and, as a consequence, it
is the centre which, disturbed by the more violent irritations

TIIJ*
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of the respiratory surface, sends out to tlie respiratory
muscles those more Violent impulses which, cause coughing
and sneezing to which may be added,, as actions belonging
:

to tlie

same

class,

crying and yawning. Lastly, through
nerve, it controls the action of the heart,

the pneumogastric
and the actions of other viscera.

Thus

a centre to
which come, in some cases directly but in most cases infrom all parts of the external surface,
directly, impressions

from the
and
lungs ;
oesophagus,

as

well

as

it is

mucous lining of the mouth,
and to which there also come,

directly or indirectly, impressions
time the
higher senses. At the same

received through the
minor centres severally

commanding groups of muscles, are by it put in relation
with one another ; and their respective simple actions so
combined as to constitute compound actions. In short it
redpio -motor relations with all the parts that hold converse with the external world, while it has dirigo-motor
relations with all the parts that react on the external world;

lias

and

its

function

is

that of adjusting the complex

movements

complex stimuli. This is not all. Being
the centre which initiates and directs involved and extensive

in obedience to the

bodily actions, entailing rapid expenditure, it is the centre
which the demand for materials is indicated ; and hence it

in

becomes the regulator of the circulation, of the aeration of the
blood, and of the visceral actions generally.
Clearly, then,
its co-ordinations are compound in comparison with those of

compound, because the impressions which
afferent and centripetal nerves bring to it, are not only more
numerous but also more heterogeneous ; compound, because
the impulses which it sends out are also more numerous and
more heterogeneous ; and compound, because it brings more
involved acts into correspondence with more involved stimuli.
The functions of the two still higher centres, the cere~
helium and the cerebrum, have now to be defined in "terms
of the same nature.
How shall we express them? Both
the spinal cord

of these great bi-lobed

masses arise as buds out of tko

60
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originally almost-uniform cranio-spinal axis ; and as tlicy
enlarge, their distal portions grow more massive than their

proximal portions, so that they end in being pedunculated.
Each of them thus bears to the medulla oblong at a 3 a relation

which the superior ganglion H, in the diagrammatic
bears
to the inferior ganglion F ; and we may not
Fig. 4,
unreasonably infer that their functions are analogous to

like that

those hypothetically assigned to the ganglion
say,

we may

ordination

regard them as organs
organs which have for

H. That

is

to

of doubly- compound cotheir common function,

the re-combining into larger groups, and into countless
different orders, the already-complex impressions received

by the medulla oblongata; and which have the

further

function of so arranging the already-complex motor impulses issuing from, the medulla oblongata, as to form, those
far

more involved aggregate

actions,

simultaneous

and

adjusted to these involved imends.
The general truth of this
achieve
remote
pressions,
definition may, I think, be safely assumed; since it is

successive, which, being

simply a statement in other terms, of what, in ordinary
language,

is

characterizes

intelligent action; which habitually
vertebrate animals in proportion as these

called

Thus much being granted,
centres are largely developed.
there arises the further question what are the respective
parts played by these two great organs in this doubly-comexisted,

and

still

Much

difference of opinion has long
exists, respecting the particular offices of

pound co-ordination

?

these supreme ganglia ; and especially respecting the office
Without committing myself to it as
of the cerebellum.

anything more than a hypothesis, I will here venture to
The
suggest a not improbable interpretation.
common function of the two being that of co-ordinating in
larger groups and in various orders, the impressions and
acts co-ordinated in the lower centres, we may fitly ask
are there any fundamentally distinct kinds of order in which
impressions and acts may be co-ordinated ? The obvious
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there are the two fundamentally distinct
All phenomena arc
orders of Co-existence and Sequence.
as
us either
existing simultaneously or as
presented to
If, then, these two highest nervous
existing successively.
centres, which together perform the general function of

answer

is, tliat

doubly-compound co-ordination, take separate parts of this
from their separateness, we must conclude that

function, as,

make a more reasonable assumpthey do ; we can scarcely
tion than that the respective orders in which they coordinate compound impressions and acts, answer to the rein which phenomena are conditioned.
In.'
spective orders
thus
reached
a,
is
that
the
thoj
brief,
priori,
hypothesis
cerebellum is an organ of doubly-compound co-ordination
1

an organ of doubly-comThe a posteriori
pound
evidence, so far as I have examined it, appears congruous,
both with this view of the general function of these centres,
and with this view of their respective special functions.
There is complete harmony between the hypothesis and the
seemingly-strange facts that these centres may be partially
destroyed without causing obvious incapacity, and that
they may be wholly removed without destroying the ability
in space; while the cerebrum is
co-ordination in time.

complex impressions and acts. As-^
fairly do, that the cells and fibres which

to co-ordinate,. the. less.

suming, as

we may

subserve the

added

more involved co-ordinations, are successively

at the surfaces of these centres as

they develop,

it is

inferable that the superficial parts may be sliced off with
the least-appreciable effects on the actions ; and that the
effects

on the actions will become conspicuous in proportion

as the slices destiny the parts nearer to the lower centres :
and these are the results established by experiment. Besides
finding, as the hypothesis leads us to expect, that these
nervous masses are relatively large in all creatures capable
of adjusting their involved and continuous actions to

complex and distant environing- agencies ; we also trace
tiorne relation between the
development of each and the

C2
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peculiar capacities of tlie species. Tliere is, for instance,
the fact that tlie cerebellum is unusually developed in birds

of prey, which have to co-ordinate with great accuracy tlie
complex form, as well as

relations of distance, direction, and

very precisely to co-ordinate the involved movements appropriate to these involved impressions. And there is, ou
the other hand, the fact that the cerebrum predominates in
creatures showing, like ourselves, the power of adapting,
throughout long periods, concatenated compound actions to

concatenated compound impressions.*
Of course this classification of the functions of the nervous
centres, as co-ordinations that are simple, compound,, and
doubly compound, must be taken as merely approximate.

No

definite divisions can be made.
The functions arise
through increasing complications; and these general con-

become conspicuous only when we look at the
main outlines. Here, however, where the

trasts

in their

facts
* Let

me

here draw attention to papers in the Medical Times and Gazette,
ii and December 21, 1S67, in which Dr. Hugh! ings Jackson lias

for "December

published some facts and inferences that quite harmonize with these interpretatioiiSj in so far as the common function of the great nervous centres is
concerned.
It should

siderable

be remarked that the above -proposed definitions,

extent, coincident with

current

generally recognized as the chief organ of
acceptation,

time

means more

conceptions.

mind

;

are,

to a con-

The cerebrum

and mind, in

its

is

ordinary

especially a comparatively intricate co-ordination in
"
looking before and after," arid using

the consciousness of a creature

In like manner the function,
past experiences to regulate future conduct.
ascribed to the cerebellum in the foregoing paragraph, partially agrees with
It differs, however, in
that which M. Floiirens inferred from his experiments.
It implies that the cerebellum is not an organ for the co-ordirespects.
nation of motions only, or of synchronous motions only; but that it is also an
organ for the co-ordination of simultaneous impressions, and for the co-ordi-

two

nation of the synchronous motions in adaptation to the simultaneous impresAnd it further implies that not all simultaneous impressions and

sions.

adapted synchronous motions are co-ordinated by the cerebellum ; but only the
doubly-con: pound ones, which have for their external correlatives the intricate
combinations of attributes that distinguish objects from one another, and the
more multiplied and varied localizations of objects in the space that extends
tey oud the immediate limits and reach of the organism.
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the principles of nervous funcobject is to give an idea of
tion in its successive stages of evolution, detailed qualifications do not concern us,

23.

A few words

are due to the functions of that sub-

nervous apparatus, the structure of which we
the nervous apparatus prein the last chapter
at
glanced
It will suffice if we take
vital
the
over
processes.
siding
ordinate

the functions of the vaso-motor division of

it

as exemplifying

the whole.

Each vaso-motor nerve,, having roots in both the cerebrospinal system and the sympathetic system, conveys to all
branches of the artery it accompanies, the impulses arising
activities of the great nervous centres and muscles,
as well as from the activities of the viscera.
Probably the

from the

ordinary amount of disturbance propagated along each vasomotor nerve, simply excites the muscular coats of the adjacent artery sufficiently to maintain its due elasticity.
But
stronger disturbances produce
calibre
those brought by the
:

said to cause contraction

;

marked

alterations

of its

fibres

being
from

sympathetic

and those brought by

fibres

the cerebro-spinal system being said to cause dilatation.
Some of these changes have relation to actions going on
in the part itself;
chief vital organs,

of

and others

going on in the
body as a whole. But all
them show us that by means of the vaso-motor nervous
or

to actions

in the

system, the blood-vessels are so regulated as to subserve
One further fact belonggeneral and local needs.

may be added ; partly because of its inand
interest,
partly because it illustrates certain
nervous
functions not hitherto named.
We
supplementary

ing to this class
trinsic

have

already

seen

medulla ollowgata,

that,

among

its

many

duties,

f

the

through the medium of tli3'
pneumogastric nerve, the action of the heart. So long \
as the disturbance
conveyed toTiKe medulla oblongata, either
from the periphery of the nervous
system or from its great
controls,

6i
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centres, does not exceed a moderate

amount, the resulting

1

waves of molecular change sent by it through the pneumodo not interfere with the heart's action perhaps enforce it.
But when the medulla is excessively disturbed, the
gastric,

increased quantity of stimulus it sends, either diminishes the
action of the heart., or stops it altogether: so causing arrest
of the circulation and consequent insensibility. Noting., as

we

one of the most remarkable forms of
which the nervous system, everywhere
effects, since the arrangement is such that when the nervous
system becomes abnormally active, and its chief centres surcharged with blood, they themselves arrest the organ which
pass, that this
that co-ordination

is

propels blood to them ; we have to ask how it happens that
in this case the propagation of disturbance through a nerve

checks action instead of causing it. The reply is that in
addition to the systems of nerves which excite action., there
is found to exist a
system of nerves which diminish action
Througii these it is
inhibitory nerves as they are called.
alleged that the brain controls the spinal cord restraining
those reflex movements which, when connection with the
brain

is

cut

off,

become so much more marked. And through

one of these

it is

in the heart,

when

Be

concluded that the medulla oblongata reins
the cerebral irritation

is

excessive.

may, the facts named illustrate the way in
which the nervous system, while it co-ordinates the external
this as it

actions, also co-ordinates those internal actions

them

possible.

The reader has but

which make

to conceive that

through

other systems of nerves, other organs which absorb, secrete,
excrete, &c., are similarly controlled, and he will under-

present purposes, how demand_for
materials and supply of materials are harmonized.

stand sufficiently for

24. In

summing up

the functions of the nervous system

as thus formulated in terms of motion, it will be useful to
observe the greater comprehensiveness of view we obtain,
"by

excluding the ordinary implications.
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one part of a Zoophyte

is
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touched, the contraction
through the whole

set up in that part slowly diffuses itself
body. Two things are here to be noted.

There is a propathe
nerveless
sarcode of
disturbance
through
gation of
for
distant
is
which the creature
parts are
composed ,
an
of
increase
also
is
disturbThere
eventually affected.
ance

moments the mass of tissue underThus the relatively-homogeneous
greater.

for in successive

going change

is

substance of these simple animals, exhibits the two essential
phenomena exhibited by the nervous system in all phases of
there is propagation of molecular motion,
its development
:

and there

a simultaneous augmentation of this moleSuch essential phenomena grow more concular motion.
is

spicuous as the nervous system develops, partly because the
changes set up become limited to narrow lines and small

masses, and partly because the matter of which these are
formed becomes distinguished by an increased degree of
the general instability.
Since, then, the functions of the
nervous system as expressed in terms of molecular motion,
are functions exhibited in a
tissue

vague way by the undifferentiated
from which the nervous system insensibly arises ; it is

clear that by so expressing them we include alike their
lowest and their highest forms, which we cannot otherwise
do.

Moreover, only in these terms can there be given an
adequate definition of fully -developed nervous functions.
If we admit any subjective element, our definition becomes

which have no subwhich
on
without feelings ;
jective accompaniments
go
and a conception of nervous functions which excludes those
of organic life, cannot be a complete
On the
conception.
inapplicable to all those nervous actions

other hand, the definition of nervous functions as consisting in the conveyance and multiplication of molecular
motions, holds in all cases. It includes equally the conduction of an impression made on a nerve of
sense, and the

excitement of chemical metamorphoses in a
gland.
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The

subdivision of this general function under the aboveproposed heads of recipio-motor, libero-motor, and J.inijo-

motor, has also the advantage of greater comprehensive*
jSTo word at present in use expresses the office which
ness.
afferent nerves

have in common, more

specifically

than the

Whether disturbance of
afferent itself expresses it.
nerve a change causing
in
an
afferent
outer
end
its
produces

word

a reflex contraction, or whether it produces a change causing
what we call a sensation., is a circumstance of secondary

import

;

as is proved

become the
is

first.

The

by the

by use the

fact that

essential thing

that molecular motion

is

common

last

may

to the two,

propagated from periphery to

So, too, is it with the libero-motor functions.
Whether, as in the ganglia of the sympathetic, the multiplicentre.

communicated disturbance has no subjective conor
comitant,
whether, as in the cerebrum, it has a subjective
concomitant, there is in both cases a liberation of molecular

cation of

motion; and

this,

being the

common

character of

the

changes in nerve-centres, must determine the definition of
In like manner, all efferent nerves,
their common function.

whether conveying disturbances that

set

up contractions

in

muscles, or cause constrictions of arteries, or excite chemical
transformations in glands, serve to direct the waves jof

molecular motion

waves

that are

intrinsically

alike

in

though the results produced by them in the organs
to which they are carried differ so widely, and though they

nature,

are

now

associated with consciousness

and now are

not.

A

more
closes two

special view of the functions thus classed, disessential facts.
Considered as an agent for
we
see
that the nervous system acts
generating movements,
amounts of-- molecular
of
liberation
!by
successively-larger
*
vj
.........

]

f

i ..--

-

......

.....

A

'"motion in the centres successively disturbed.
very small
at the outer end of an afferent nerve, sets up a
{ change

frelatively-large quantity of change in some adjacent undatable nerve-matter ; whence the change, thus increased, is
?

propagated to some internal ganglion; to be passed on by
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immensely multiplied as before until there is unlocked
an amount of disturbance capable of causing muscular contractions throughout the whole body.
Meanwhile these centres in which molecular motion is

it

;

the centres in which it is co-ordinated ;
and the successively higher and larger centres which evolve

liberated,, are also

molecular motion, are also
successively larger quantities of
centres in which successively more complex co-ordinations
Whence follows the general result that along
are effected.
with each farther development
enabling it to

more

make

efficiently

in

all

of the

parts of the

nervous

simultaneous and successive

there goes an increased

system,

body work together
actions,

power of evolving the energy

re-f

such larger aggregates of actions.
These principles we found to be well exemplified in the
It is needless to
case which most nearly concerns us.
quired for

One remark,
the results so recently arrived at.
In
the
functions
of the sucadded.
be
however, may
re-state

cessively-higher vertebrate centres, reaching their climax
in the human being, we see well exemplified the law of

development of functions in general (First Principles,
This progress from co-ordinations that'
Part II.
142).

and simple to those that are larger and compound,
those that are still larger and doubly compound, is

are small

and

to

one of the best instances of that progressive integration of
motions, simultaneously becoming more heterogeneous and
more definite, which characterizes Evolution under all its
forms.

;

CHAPTER

IT,,

CONDITIONS ESSENTIAL TO NERVOUS ACTION.
25.

Of

sujj>^,ance.

these, the first in order is continuity ..ofjoervgr.
Disturbance is not conveyed from end to end of

a nerve that has been cut in two

;

and section of a nerve-

centre similarly prevents the transfer of an impulse from one
of the dissevered parts to the other.

The

requisite continuity

unbroken

contact

:

is

not simply the continuity of
continuity^. Q _moleculav

there must be

Placing in apposition the two ends of a divided
Even
nerve., does not re-establish nervous communication.
when,, after a cut, the surrounding flesh has been healed, it
cohesion..

is

long before the sundered nerve-threads re-unite so com-

pletely that they transmit stimuli as well as before.
Further, there must be no destructipn of continiutyjby

molecular disorganization. Without division of a nerve, and
without injury of its sheath, there may result from disease a

change which incapacitates the nerve-fibres an atrophy, or
a breaking-up by decomposition: the result being a de-

rangement of those lines of peculiar nitrogenous molecules
which receive and pass on the waves of disturbance.
26. Xerve-structures, whether
permanently disabled as they are

peripheral or cental,
actual discontinuity,

by

either molar or molecular, are
temporarily disabled by discontinuity of molecular equilibrium. Pressure is capable of
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producing re-arrangement of particles, even in substances
that are simple and comparatively hard ; as is shown by its
power of altering the direction of diamagnetic polarity in
metals. We may therefore expect that in substances of com-

plex composition and little cohesion, pressure will readily
cause the particles to change their relative positions. Hence

no difficulty in understanding why nerve-substance,
a
balanced molecular structure such that it is ever
having
to
ready
pass when disturbed from one of its isomeric states
there

is

may be so modified by pressure, even when
be incapacitated for undergoing these alternate
molecular re-arrangenients. Be this as it may, however, the
fact is that one of the conditions to nervous action is.abto the other,
small, as to

In the case of nerve -trunks, demonstration of this general;
truth is easy.
ligature round a nerve prevents a dis-f

A

turbance set up at one end of it from producing any effect
Partial results of this nature are familiar.
at the other end.

By external pressure on a limb, the conducting
nerves affected is much diminished.

power of the

That pressure on the centrally-seated tracts of fibres,
hinders or arrests their actions, is shown in every case of
a clot of blood that has escaped from a
ruptured vessel, or by a quantity of lymph that has oozed
through the walls of capillaries over-distended, bundles of
fibres at the base of the brain, or in the spinal cord, are unparalysis.

By

duly squeezed ; and if afferent or centripetal fibres they cease
to bring disturbances from the periphery, while if efferent
or centrifugal fibres they cease to convey impulses to the
muscles.

The like is true of nerve-centres as wholes. Indeed pressure appears to be a greater hindrance to their actions than
to the actions of nerve-trunks.
That certain forms of the
abnormal arrest of nervous action called

jsoma^are

^ue

to

excessive congestion of the blood-vessels oiflCe encephalon,
seems possible ; but as some question this interpretation wo
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L

in,tinces

of

this

interpretation.

It has

been found that an arm

unnatural constriction of its arteries,

rendered anasmio by
and beginning to atrophy,
therebv reduced in temperature
affected by electric
nevertheless have its afferent nerves

mav
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discharges in an unusual degree.* Deficient pressure on
the nerve-trunks appears a possible cause of this otherwise

strange result.
27. Proof that hejiJkept above a certain level is a condition to the maintenance of nervous action,, is difficult to

disentangle from proof that the maintenance of nervous
action depends on a due circulation of blood ; for the one
condition

is

Neverusually but a concomitant of the other.
supply of free mole-

theless, there is reason to infer that a

cular motion

is

requisite, apart

from a supply of nutritive

materials.

The general

fact

that

cold-blooded

animals are com-

paratively inactive, admits of the interpretation that their
low temperature is due to their inactivity, as well as of the
interpretation that their inactivity is a consequence of their
low temperature ; for the two act and react in such a way
that neither can properly be called the cause of the other.
Bat reptiles which remain quiescent in cold weather, and
become active when they are warmed by the summer's sun,
Though it may be alleged that,
yield us good evidence.
their greater activity arises from accelerated circulation and
aeration of the blood, yet as the heart and lungs are set

going by their respective nervous centres, we must infer
warming of these nervous centres by external heat,

that the

the initial change in these animals that have but
power of producing heat by their own actions.
is

little

In

may be cited the converse
creatures, capable under ordinary

support of this interpretation

When

fact.

active

conditions of generating enough heat within themselves,
are exposed to conditions under which they lose heat faster

than they make

it,

*

own

I

am

and they
In hybernating mammals we see

their nervous actions decrease,

eventually cease to move.

indebted for this fact to Dr. Bastian,

patients.

who

observed

it

in oiie of his
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this relation of cause

and

effect

;

an annual recurrence of
as in ourselves, it
^cl - mammals that do not hybernate,
extreme cold deto
holds that prolonged exposure
to sleep,
tendency
nervous action, causing strong
is
allowed
a^l that- death results if the bodily temperature

^V
JT 4
T.
~~

t> 1] srill

lower.

Tiiar local loss of heat

when
is

carried far, is followed by
fact that parts

shown by the

l^eaHBaetioii of the nerves,
cooled down, naturally
of the body that have been greatly
or
or cut
pinched without any
or artificially, may be pricked
to the nerveof Vhe usual disturbances being conveyed
is extreme,
It is true that where the refrigeration
eenrres.

of blood ; but there
there is usually a partial deprivation
case when, indeed,
the
not
is
this
when
is evidence that
in red hands on a winter's
as
are
the blood-vessels
congested,
That
dav. loss of heat entails decrease of nerve-function.
the
is
shown
use
by
the like holds of the respective centres,
head
the
ice
to
being preof cold as a therapeutic agent
scribed when there is excessive cerebral action, and ice to
:

the spine being a

means of diminishing

reflex excitability.

this dependence of nervous
It- is worth remarking that
indirect
action on supply of heat, yields
support to the views
as
was inferred, the
set forth in foregoing chapters.
If,

disturbance conveyed along a nerve-thread

is

an isomeric

change, during which some molecular motion is yielded up
bv each molecule as it passes on the accumulated wave to
if resumption of the previous isomeric state
its neighbour
implies an equivalent absorption of molecular motion from
surrounding matter; then, in proportion to the heat of

surrounding matter, will be the rapidity with which the
resuming this previous isomeric state, becomes
fit to transmit another wave of molecular
change.
nerve-fibre,

28.

That nerves and nerve-centres act only so long as
which the blood-

they are furnished with those materials
vessels bring them, is a familiar truth.

The quantity

of
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blood present in any part, and the rapidity with which fresh
is propelled to the part, both affect the
degree of

blood

nervous activity in the part.
General depletion is a cause of nervous inaction
total quantity of

blood in the body

:

if

the

much

diminished, the
are
first organs to feel the
the
centres
nervous
great
change.
Temporary loss of blood produces fainting,, or sudden arrest
of cerebral action; and permanent deficiency of blood is
is

accompanied by debility, which implies a decreased nervous
Supposing that no blood has been lost,, indischarge.
sensibility nevertheless instantly results if the heart ceases

to supply the brain with fresh blood in place of the blood
it contains.
Or if there is chronic feebleness of the heart's
action, there is proportionate diminution of nervous power.
Where the total quantity of blood is adequate and the heart
is

not in

fault, local

nervous function

may

still

be hindered

by local anaemia, resulting from aneurism in an artery, or
from what is called an embolism a plugging up of an
Thus paralysis is caused by
artery with coagulated blood.
embolism of the cerebral blood-vessel which supplies tho
The converse
highest part of the motor tract.
facts

similarly

imply

this

same general

other conditions being normal,

relation.

a nerve-centre

is

When,
highly

blood, it responds with unusual
rapidity to the disturbances it receives; and evolves more
than ordinary amounts of force, shown in secondary nervous

charged with

changes,

arterial

or in muscular motions,

or

both.

Supposing,

again, that there is no hypersemia of a nervous centre, it
will still happen that if the heart propels blood to it with

unusual rapidity,

its

libero-motor function will be exalted.

At

the periphery of the nervous system, like variations of
reduction
efficiency follow like variations of circulation.

A

in the quantity of blood present, caused by constriction of
the vessels, is probably one cause of the decreased nervous
impressibility in a part that is exposed to cold ; and to the
same cause is perhaps to be ascribed some of the comparative
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sluggishness with which the muscles of the part respond to
motor impulses. If instead of local lack of blood there is
retardation or stoppage of the local current of blood,, the
nerves of the part similarly become incapacitated in a pro-

portionate degree instance the blindness that results from
blocking up the central retinal artery; or instance the gradual
disappearance of impressibility in a region of the skin that
:

has had

its

supplying blood-vessel

Con-

tied.

excess of blood around the peripheral nerve-fibres,
causes unusual excitability of them.
gentle touch on the
versely,,

A

skin in its normal

sends through the afferent nerves a
disturbance so small as to call forth from the central organs
scarcely any response; but "where the skin is highly inflamed,
state,,

a like touch affects them so

much

that the disturbance,, when
start of the

from the central organs, produces a

reflected

whole body. If in addition to local excess in the quantity
of blood there is an accelerated flow of blood, a still greater
exaltation of local nervous action follows.

It is a familiar

truth that, other things remaining the same, an inflamed
part is made more irritable by anything which increases the
action of the heart.

29.

*

I

I
*

Nervous action depends not alone on the quantity
on the proportion

of blood supplied but also on its quality
of the needful elements contained by it.

General rather than special warrant must suffice for this
Little is known about variations in the constiproposition.
tution of the blood; and still less about the relations between
these and variations of nervous activity.
That a blood

greatly impoverished, as in dropsical persons (whose tissues
infiltrated because the thin serum passes too
easily

become

through the walls of the

capillaries), is

accompanied by ener-

pretty clear; and we can scarcely be wrong in
concluding that a blood rich in the constituents of nerve-

vation,

is

substance, renders possible a great evolution of nerve-force.
Bat there is indirect evidence serving to enforce the scanty

TKE CONDITIONS ESSENTIAL TO NERVOUS ACTION.
direct evidence.

?">

For we have abundant proof that by adding
amounts of nervous

certain matters to the blood, unusual

action

may be

evoked.

Alcohol, nitrous oxide, the vegeto-

and other stimulants, are not, indeed, components
of nerve-substance ; nor is there any reason to suppose that
Probably their imthey can serve in place of components.
mediate influence is that of setting up or facilitating the
change of nerve -substance, and so causing unusual disengagement of molecular motion. But by showing that the
alkalies,

supply of particular substances to the nervous system exalts
nervous activity, they make it more manifest that nervous

must partly depend on the supply of substances
re-build
nerve-tissue as fast as action disintegrates it.
which
activity

We

must not omit a further qualitative character of a
The blood must contain oxygen. What is
positive kind.
the special action of oxygen whether it is a direct disintegrant of the tissues, including nerve-tissue; or whether it

simply facilitates by its presence molecular disintegrations
otherwise caused ; or whether it serves merely to combine

and carry away, the products of such disintegrations
otherwise caused ; are questions about which there are
But there can. be no difference of
differences of opinion.

with,

opinion as to the necessity for an oxygenated blood. And
opinions can scarcely differ respecting the general relation
that exists between the degree of oxygenation
gree of nervous activity.
30. While, for the

and the de-

maintenance of .nervous,, action^,

it is

requisite that certain matters shall be. present in the blood, it \
is also requisite that certain other matters shall be^ absent j

|

or, to

speak

strictly, that

they shall be present in but small f

These are the compounds resulting from de-f
of
the tissues the nervous tissue included. The I
composition
two most important are carbonic acid and urea^
If the exhalation of carbonic acid by the lungs is greatly

proportions.

;

retarded, lethargy ensues

:

disturbances at the periphery

(

THE DATA OF PSYCHOLOGY.

76

of the nervous system fail to call forth the usual responses.
If the exhalation is completely arrested, complete insensibility is

inferior

soon produced ; followed quickly by arrest of the
nervous functions, and consequently of all other

functions.

And

these effects arise

still

more rapidly

if

there

an absorption of carbonic acid through the lungs, instead
of an arrested excretion of the carbonic acid internally

is

generated.
less rapid manneir, a decrease and
action is caused by an accumulanervous
final stoppage of
tion in the blood of urea, or of those nitrogenous products
represented by it. If the kidneys fail to perform their func-

In an analogous but

'

I

waste nitrogenous products which they have
from
the blood are prevented from escaping out of
separated
the body, and are re-absorbed ; there results a nervous in action, ending presently in coma and finally in death.

tion, or if the

31. Such, stated as fully as is needful here, are the con-

Qualifications have been
has
been omitted.
In
evidence
and
much
passed over;
facts
the
which
alone
concern
these
leading
summing up
ditions essential to nervous action.

with advantage observe how they
harmonize with the general views of nerve-structure and

psychologist,

we may

nerve-function set forth in foregoing chapters.
pre-requisites to nervous action obviously admit
grouped as pre-requisites to the genesis of
motion, and pre-requisites to the conveyance of

All these
of being
molecular

molecular

motion.

That molecular motion may be disengaged there must be

\

decomposition; and, therefore, for the discharge of molecular

motion to be maintained, decomposition must be facilitated.
The quantity of waste being a measure of the quantity of

follows that the nervous system, requires
and
good supply,
quick exchange, of blood; since in the
tolood are brought the matters that favour disintegration.
Similarly with respiration, considered as a process of

force evolved,

ja

it

ft

.
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i

absorbing that oxygen which directly or indirectly aids
And so likewise with the excrethe metamorphosis.
phosis.

which hinder the metamorBut perpetual waste must be met by

perpetual repair.

If

tion of those waste products
its

action

is to

continue, nervous tissue

decomposed. Hence
a
that is rich in nerveblood
needed
why
Hence the fact that abundant blood must be
constituents.
present wherever there is much nervous action. And hence,
also., the necessity for an efficient circulation to replace by
fresh blood,, the blood that has been used.

must be re-composed
the reason

there

as fast as

it

is

is

Equally well do the several conditions essential to the
transmission of nervous disturbance, conform to the hypothesis that the disturbance transmitted is a wave of isomeric

change. For if it is, we at once see why there must be
not merely contact-continuity of nerve-fibre, but molecular

We are helped to understand how pressure, by
deranging that delicate molecular balance which makes
continuity.

possible the alternation of isomeric states, may prevent
And we are supplied
the passage of nervous discharges.
with an explanation of the fact that the presence of free

molecular motion or heat,
tinually to

resume

is

Before closing the chapter
these

many

all fulfilled

needful to enable a nerve con-

its fitness for
it

conveying a wave of change.
should be pointed out that

conditions essential to nervous action, are never
one time in the same degree, but are usually

at

and that by
various degrees and combinations
conspiring and now conflicting, they produce results
that are complicated and often perplexing.
Thus, for infulfilled in

now

stance,

substances which directly stimulate the

nervous

system, are usually substances which retard the exchange
of gases in the lungs, and by so doing depress the state
of the nervous system; and these conflicting actions, different in their proportions in different individuals, and in the
same individual at different times, often work opposite
effects,

or

work

first

one

effect

and then the

other.

Again,

~
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richness of blood,

by

conduces

to

centres,

facilitating

nervous

high nutrition of nerve-

activity.

Yet there

is

a

not nervously active ; and starvation, with its greatly impoverished blood, has a phase at
which delirium sets in, in consequence of the unduly rapid

plethoric state

which

is

disintegration of the nerve-centres. Analogous incongruities,,
This entoo numerous to specify here, continually occur.

tanglement of the conditions must be borne in
allowed for in each case*

mind and

CHAPTER
NEttVOUS STIMULATION

T-

AND NERVOUS DISCHARGE.

32. Every agent capable of altering the molecular state
of a nerve, causes the nerve to produce the particular change
which it habitually produces. Experiments prove that eachf

nerve

is

made

to

work

the same kind of effect

aU orders ; or, to speak
of the same kind wherever

strictly, it is
its

by

stimuli ol

found that the

kind renders

it

effect is

accessible to

observation.

Thus, if an exposed end of a nerve which goes to a
If it is
muscle is roughly touched, the muscle contracts.
eroded by an alkali or an acid, the muscle contracts. If it
is

galvanized, the muscle contracts. If it is suddenly heated,
the muscle contracts.
Similarly with a vaso-inotor

still

nerve.

No

matter whether the disturbing agent be me-

chanical, chemical, thermal, or electric, there results at the
peripheral extremity a like change in the state of the ad-

jacent arteries.
An allied truth

is that whether a nerve be irritated at the
end which normally receives the disturbance, or whether it
be irritated at some place between this and the organ acted

upon by

it,

the

effects

wrought are

alike

in

nature, at

As already said, the quantity of
least, if not in degree.
change set up increases with the length of the nerve through
which the impulse

is

transmitted.

But the

quality of this
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change remains identical be
point or a remote point.
i

i

tlie

stimulus applied at a near

This last truth, equally with the first, harmonizes with the
If the
supposition on which we have thus far proceeded.

a nerve is a wave of isomeric
^disturbance that travels along
effect produced by the wave at
kind
the
of
^transformation,

She place

it

stimulus set

same whatever
commenced.

eventually reaches, will be the
it

up, or wherever

it

Nerve is not capable of continuous stimulation or
33.
continuous discharge. Persistent action of whatever kind
on a nerve-termination or the cut end of a nerve, does not
produce a persistent effect on the connected nerve-centre, or
on the connected peripheral organ.

Supposing the nerve supplying some muscle has been disif the exposed part be sud; then,
will
the
muscle
denly pressed
suddenly contract ; but mainsected out and cut in two

tenance of the pressure will not cause maintenance of the
contraction.
Or if this nerve is made part of an electric
circuit, then, at

the

moment

muscle will contract j but

its

of completing the circuit, the

contraction

is
only momentary,
and the subsequent continuance of the current works no
visible effect.
To keep up niuscular contraction, it is requisite to send through the nerve a
quick succession of .separate
disturbances.
If the nerve forms part of an electric circuit
in which there is an apparatus for
breaking and completing

the circuit; then, at each completion of the circuit, the
and when the alternate breaks and com;

muscle contracts

pletions follow one another very rapidly, the contraction of
the muscle becomes practically
This truth is
persistent.

demonstrable by experiment on a dead frog, and also
by
man who
experiment on the living human subject.

A

grasps the two metallic cylinders forming the poles of a
magneto-electric ma.chine, cannot leave hold of the cylinders
when the intermittent current is passed through his arms.
The like result occurs when the disturbances are mechanical

NERVOUS STIMULATION AND NERVOUS DISCHARGE.
If tlie cut end of a motor nerve

instead of electric.

a rapid series of taps,,
ject to
thrown into a state of tetanus.

The

fact tliat

is
it

it

so-called nerve-current

tlie

successive pulses,
find Iiereafter that

the muscle

81
IP,

sub-

supplies is
consists

We
one of great significance.
has many important corollaries.

of

sliall

For

how entirely congruous
we
on which
have thus far proobserve

the present
with the hypothesis
If a nervous disturbance travels as a wave of moleceeded.
it will suffice

"to

it is

wave is such that the molecules of
from one of their isomeric states to the
other then, having fallen in passing on and increasing the
pulse or shock, they remain incapable of doing anything
more until they have resumed their previous isorneric state.
cular change

if this

nerve-substance

fall

y

Hence the very nature of the process

necessitates the inter-

mittent character of nerve-action.

34.

The transmission of a disturbance through a nerve/

takes an appreciable time. The rate of transmission, as
varA
measured by Professor Helmholtzflias^

from about 28 yards per second to 32 yards per
variation
liarity

second.j

douBttess tne caiise^oSTTETsI
a variation to which is due that individual pecu-

Difference of constitution

is

recognized by astronomers in what they call

{C

the

personal equation/''
This peculiarity affords yet another confirmation of the
belief that a nervous discharge is a wave of isomeric transformation.

If the

disturbance "propagated through any

series of molecules is one that does not

permanently change
then the transfer of the disturbance
may be excessively rapid, because the amount of molecular
momentum to be generated is excessively minute. But if the
molecules have to be transposed if, as in isomeric transfor-

their relative positions

;

mation, the components of each
relative

compound molecule have their

positions altered; then the quantity of molecular

momentum

generated must be comparatively very large;

a
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and as the genesis of tHs momentum takes place in eacn
molecule before the next

is

affected, the transfer

of the

disturbance must be greatly retarded.*
*

been said respecting the nature of
Perhaps too much, has already
But before finally leaving the subject, I must add some

nerve-action.

illustrative

important

have come to

that

facts

my

knowledge while

in a paper by Mr. Gore, published
writing this chapter. They are contained
in the*Transactions of the Royal Society for 1858, describing the allotropic
so depoa dark, amorphous,
When a mass of
or unstable form ; and a grey, crystalline, or stable form.
the amorphous antimony is disturbed at one end, there begins a change

changes undergone

by

Antimony

electro-deposited antimony.

sited assumes, according to the conditions,

two forms

which spreads almost instantly throughout
the whole mass, with great evolution of heat.
slight tap with a hard
substance suffices to initiate this transformation.
Touching one of the
And it is also
the effect.
angles with a hot body equally produces
into the crystalline antimony,

A

A

temperature below that of boiling
produced by an electric spark.
water sufficed to cause the change ; and Mr. Gore found that in proportion
as the whole mass was raised towards this temperature, the metamorphosis,
more easily set up, travelled with greater rapidity. AVhen a copper wire
was coated with a film of this amorphous antimony, the allotropic change
progressed along it at a rate varying from 12 to 30 feet in a minute.
Absorption of the evolved heat by the copper wire, was found to be the
cause of retardation when the change advanced slowly ; whence it follows

that were none of the disengaged heat allowed to escape, -the
further significant fact
change would travel much faster.

A

wave
is

of

that

was propagated through some amorphous antihad been previously reduced to powder, part of it was
oxidized the disturbance caused by the allotropic change initiated chemical
change, in parts of the substance that were favourably circumstanced for
chemical change. See then the parallelism. We have the transformation

when

this transformation

mony

that

set

We

up

indifferently, as in nerve,

have

it facilitated,

by mechanical

force,

heat,

electricity.

by raised temperature. We have it
a mass with a velocity which, though far less

as in nerve,

travelling from end to end of
than that of the nerve-wave,

is still considerable.
And we have allotropic
change initiating chemical change, just as we concluded that isomeric
change in a nerve-fibre sets up chemical change in a nerve-vesicle. Let
me not omit an interpretation of nerve-structure, which is suggested by

Mr. Gore's experience that the transmission of the allotropic change is
rapid in proportion as the evolved heat is retained. In developed animals,
nerve- fibres are surrounded by sheaths of medullary matter and we saw
;

reasons for concluding that this medullary matter is an insulator. Now
it has recently been discovered that white or fibrous
nerve-tissue, is

chemically

distinguished

from grey or vesicular

nerve-tissue,

by the
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35. Allied with tie fact tiat a nerve-disturbance takes/
an appreciable time to travel from periphery to centre or/
from centre to periphery, is the fact that the effect produced
called protagon ; and this subpresence in large quantity of a substance
stance proves to be of excessively complex composition has a molecule
more highly compounded than any other known molecule. But in pro-

become complex and large, the masses formed of
them become bad conductors of molecular motion. It is inferable, then,
that the essential nerve-fibre is imbedded in a substance especially distinthe
guished by inability to absorb the molecular motion disengaged during

portion as molecules

isomeric change of the nerve-fibre.
I have hitherto passed over without remark, the hypothesis at one time
current, and still surviving in some minds, that the nervous force is either
electricity or

some form

of force allied to

it.

In addition to the

many

foregoing reasons for adopting another hypothesis, it may be well to set
down here the reasons for rejecting this. The highest rate of the nervous
The electric discharge travels at
discharge is some 32 yards per second.

The one velocity is thus nearly
the rate of 280,000 miles per second.
That a force allied to the electric should have
16,000,000 times the other.
a velocity so enormously different, seems very unlikely.
Again, an electric
current, so long as its source is unexhausted and the circuit unbroken,
is a continuous current ; but the nerve-current is not continuous.
Hence
if

the nerve-force

is

of a

kind

allied to the electric, its

mode

of alliance is

quite exceptional ; for the other allied forces, heafc, light, and magnetism,
are not intermittent.
Once more, nervous transmission is facilitated by

whereas heat is an obstacle to electric transmission, and diminishes
;
or destroys magnetic action.
The fact is that but for the accidental
observation of G-alvani, the suspicion that the nerve-force is electric or
heat

qaasi-electric, would probably never have been entertained ; and it should
have been abandoned as soon as it was found that other disturbing agents,
The conception has,
physical and chemical, work just the same effects.
indeed, been kept alive by the discovery that electricity is generated by

certain fishes.
But the supposed support is wholly imaginary. If because
the Torpedo evolves electricity by the help of nerves
ramifying through its
electric organ, it is inferred that the nerve-force is
electricity ; it may in
like

manner be inferred that the nerve-force

is

sensible motion, because it

generates sensible motion in muscles.
But, it may be asked, do not the
experiments of Du Bois-Reymond yield support to the hypothesis ?

A

The phenomena he describes may well
very doubtful support I think.
be merely incidental accompaniments of actions that are in themselves
neither electric nor quasi-electric.
The truth that both molar and
molecular changes in the distribution of matter habitually destroy the
electric equilibrium,
belief.

But there

is

would be a
a special

sufficient

justification.

general justification for this
Direct proof exists that the

G 2

8
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the

Jat

ftime.
i

periphery lasts an appreciable
is continuous though the

or at the

centre

That muscular contraction

The genesis
is intermittent, goes to show this.
modimolecular
the
muscle
in
modification
molecular
of
by
a
hao
duration
fication in the nerve-fibres permeating it,
stimulus

that bridges the interval between each pulse of stimulus
have no direct proof that a like conand the next.

We

tinuity of state results from, the successive
gated to a nerve-centre ; for the actions of

waves propawhich nerve-

But
centres are the seats are not objectively perceptible.
shall presently find abundant indirect proof that these

we

changes also last for measurable periods.
This general truth., like its predecessor,
as a corollary
tions classed

from what has gone before.
It

is

chemical action are what

we

as

them which

may be

The transforma-

time, equally with those
true that explosions due to

as chemical take

classed as isorneric.

tion of

may be regarded

is

perceived

call

instantaneous (a descrip-

not, however, scientifically accurate

when

the matter exploded

is

;

of con-

particular kind of molecular change we have supposed to take place in
iierve, and in muscle, is adequate to produce tlie phenomena observed by

Du Bois-Reymond.

Mr. Gore found that if a copper-wire, coated with
amorphous antimony, formed part of an electric circuit, it happened that
whenever the allotropic change propagated along the antimony stopped, tho
galvanometer-needle was deflected. Now, since during the maintenance of
a muscular contraction, nerve-pulses are continually arriving and ceasing,
and the muscular fibres (never all in action together) are at every instant
some of them contracting and some relaxing, it follows that there will be a
succession of stoppages of isomeric changes.
Consequently there will be a
of deflection in the galvanometer if a contracted muscle forms
part of the electric circuit.

maintenance

[Since this note has been in type, I have referred to the lecture delivered
at the Royal Institution on April 13, 1SG;'.>,

by M. Du Bois-Reymond
" On the Time

required for the Transmission of Volition a/id Senaatiuti,
through the Nerves," for the purpose of verifying one of the statements
above made and I find that at the close of this lecture he goes a long way
;

towards abandoning his hypothesis. Though he says " it would be rash, as
the matter stands, entirely to dismiss the notion of
electricity being concerned ;" and though he sketches out a theory of nerve-composition such as
makes it conceivable that an electric disturbance mi "lit travel alontf a nerve
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But explosions occur only in those excepsiderable bulk).
tional cases where the elements concerned are either, as in
detonating

compounds, distributed

among one another

with minute intimacy.
moleculaiiy, or, as in gunpowder,
In ordinary cases, where sensible masses of the elements
concerned are external to one another, the chemical actions,
limited to the surfaces of contact, proceed with comparaISTow the granular protoplasm, contained
tive slowness.

and around nerve-vesicles, forms, with its permeating
in adjacent capillaries, a mass of
liquids and the blood
which the components are but imperfectly interfused; and
in

a chemical change cannot pass through it inHence between the reception of a pulse of molestantly.
cular motion by a nerve-centre, and the emission of a gush
of molecular motion, or discharge, some little time must
therefore

elapse.

36. If a nerve-centre that receives a stimulus through
an incoming nerve, undergoes a chemical change and sends
at the observed rate (basing this, however, on the gratuitous assumption that the molecules of nerve-matter have north and south poles)
yet
;

he admits that much evidence points another way. He says that **to
identify it (the nervous agent) with the electric current as it circulates in a
telegraph-wire must appear hopeless, even if a circuit, such as would be
necessary for the supposed nerve current to circulate in, were anatomically
demonstrated.

nervous agent

Thus

to the other arguments against this view of the
tint the resistance of the nerve-tubes would be far too

great for any battery to send an available current through them that the
physiological insulation of the nerve-tubes from each other would be impossible to explain that the effect of ligature or of cutting the nerve and
its ends to meet again, would be
equally obscure to these argu-

causing

ments, unanswerable as they are in themselves, the researches sketched in
this lecture have added corroborative evidence of the highest order.
What

we have termed the nervous agent, if we look upon its very small velocity,
in all probability is some internal motion, perhaps even some chemical
change, of the substance itself contained in the nerve-tubes, spreading along
the tubes, according to the speaker's experiments, both ways from any
point where the equilibrium has been disturbed; being capable of an
almost infinite number of variations or gradations, and of so peculiar a
character as to require the unimpaired condition of the nervous structure. "}

THE DATA OF PSYCHOLOGY.

S6

a discharge alon<* out-going nerves, it thereupon

becomes

in response to such
less capable of emitting such discharges
locked up in a
motion
The quantity of molecular
stimuli.

measured by the contained quantity of
unstable nerve-matter; and decomposition of that part of
the unstable nerve-matter which was most favourably
placed for beine acted on, leaves not only a diminished

nerve-centre,

rsuantitv

is

but a quantity that

is

less favourably placed for

leaves, therefore, a decreased readiness to
undergo change when disturbed, as well as a decreased

being* acted

on

stock of molecular motion to be liberated.
Consequently.,
other things remaining the same, every excitation of a
nerve-centre reduces, for a time,, its impressibility and its

energy.
This temporary enfeeblement of a nerve-centre,

The

when

caused by moderate action, is inconspicuous.
grated mass quickly re -integrates itself from the materials
But if the stimulation and conbrought by the blood.
disinte-

sequent discharge are violent, or if stimulations and discharges are repeated very rapidly, then repair falls so far in
arrear of waste that- partial or entire incapacity of the
nerve-centre results.

All

its

unstable

substance within

easy reach of in-coming disturbances has been decomposed;
leaving such part only of its unstable substance as is most

removed from disturbances, and can be affected only by
excessive ones.
A well-known experiment on the vasoniotor system of a frog, may be cited in illustration.
If a
foot
be
under
a
and
so
placed
frog's
microscope,
adjusted
thai the arteries ramifying through the
transparent membrane between the toes are brought into view, then, if a

powerful irritant be applied to this membrane, the first result observed is that these arteries are
violently constricted
the strong impression conveyed to the vase-motor centres
an excessive discharge along the fibres

there liberates

supplying these arteries, causing spasmodic contractions of
their muscular

coats.

The second

result is

that

these
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arteries dilate
losing their normal contractility they
become distended with blood, and the part is, as we say,
congested. That this is due to extreme prostration or temporary paralysis of the vaso-rnotor centre, has been clearly
:

proved; for if the nerve-trunk containing the vaso-motor
fibres be dissected out and artificially irritated, the dilated
How a nerve-centre may be
arteries instantly contract.

by a rapid succession of moderate stimuli and
discharges, instead of by one violent stimulus and discharge,
is shown by the familiar effect of friction on the human skin.
prostrated

A single

moderate rub causes only a slight reflex action oa
and leaves the vaso-motor apparatus ready to
But a
act afresh with no apparent diminution of power.
its vessels,

series of

rubs

vessels

it is

regains

:

its

is

followed

some

full

little

by temporary congestion of the
time before the vaso-motor centre

control over them.

And

if

the skin be

continuously chafed, the excessive waste and debility of
the vaso-motor centre entail that enduring redness called
congestion.

Those parts

of

the nervous system

con-

cerned in muscular action, daily illustrate the same general
relation.
Fatigue is a state in which the ability to generate

motion has been greatly diminished by long-continued
genesis of motion; and every tired horse shows, by the
small response he makes to a cut of the whip, that a more
violent impulse

must be propagated

to the nerve-centres to

cause the ordinary evolution of nervous energy.
Irregularities in the manifestation of this truth, are due to
that entanglement of the conditions which was indicated at
the close of the last chapter.
instance, that after performing

It frequently happens, for
function for some time,

its

a nerve-centre responds to the demands on it better than at
first
a fact apparently at variance with the
foregoing con-

But this conclusion supposes all the circumstances
have remained the same; and in such cases they have not
remained the same. There has been an exaltation of the
heart's action, or a ]ocal increase in the
quantity of blood, or
clusion.

to
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When every
a more rapid aeration of blood, or all of these.
and
the
furthers
which
re-integradisintegration
appliance
tion of

a-

nerve-centre, has been brought into full play, both

waste and repair go on faster; and there result greater
when the previously-unused
impressibility and energy than
centre contained but little blood languidly circulating.
37.

Were

Life uniform in

its

rate

were

terrestrial con-

iditions such that actions of all kinds could be performed as
and waste of all
readily at one time as at another,

repair

would have to keep an apthe
other. But the alternawith
one
pace,
proximately-even
tion of clay and night entails an alternation of greater and less
in organisms an
facility for actions ; and there has resulted
and repair.
waste
relative
rates
the
of
alternation
in
adapted
The adaptation is manifestly due to survival of the fittest.
An animal so constituted that waste and repair were balanced
organs, including nervous organs,

I

I
'

from moment to moment throughout the twenty-four hours,
would, other things equal, be overcome by an enemy or
competitor that could evolve greater energy during the
hours when light facilitates action, at the expense of being

during the hours of darkness and concealment.
Hence there has necessarily established itself that rhythmical

less energetic
:

]

i

variation in nervous activity,

which we see in sleg]3_ancL

waking. Let us observe how these are interpretable, the
one as a state of the nervous centres in which waste has got
considerably in excess of repair, and the other as a state in

which repair has made up

for previous excess of waste.
Confining ourselves to persons whose functional rhythms
have not been deranged by undue excitements,, we see that

some sixteen or eighteen hours of sustained impressibility and energy, there is a diminished readiness to respond
to stimuli that fall on the eyes, ears, and surface of the
body
at large; and presently this becomes so pronounced that
loud sounds and the irritations produced by strained attiWhen great exertion has
tudes^ fail to evoke movements.
after
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gone through, or when previous intervals ot sleep
have "been omitted, the decrease of impressibility is such
that tickling the nostrils or pinching the skin does nothing

"been

more than cause, perhaps., a reflex start. This change, so
marked and often so rapidly established,, seems greater than
the alleged cause can produce ; but it is fully accounted for
when we include an indirect effect of this cause. The waste
of the nerve-centres having become such that the stimuli
received from the external world no longer suffice to call

them adequate discharges,, there results a diminished impulse to those internal organs which subserve
nervous activity, including, more especially, the heart.
forth from

Consequently the nerve-centres, already working feebly,
are supplied with less blood and begin to work more feebly
respond still less to impressions, and discharge still less to
the heart.

And

so the

two act and re-act until there

is

reached this state of profound unimpressibility and inactivity.
Between this state and the waking state, the essential
distinction is a great reduction of waste.
Certainly in some
nervous centres and probably in all, waste does not absolutely cease

:

there continue those emissions of force which

keep up the vital processes ; and it is, I think, unlikely that;
there is ever an entire stoppage of those changes which take
But the rate of waste falls so
place in the highest centres.
low that the rate of repair exceeds it. It is not that during
the period of activity waste goes on without repair, while
during the period of inactivity repair goes on without waste;
for the two always
on together. Very possibly probably
s

j

j

1
I

1

I

]

go

j

even^repair is as rapid cTurtng" the day as during the night
perhaps even more rapid for the blood is on the average
richer and circulates faster.
But during the day the loss is
:

:

whereas during the night the gain is
clm^ished by scarcely any loss. Hence results accumula-

gTeaterJfchan the gain,
tion

:

there

is

a restoration of the nerve-tissueJoLitsjtate of

integrity.

In the course of some hours this restoration begins to

J
;;
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While in
returning impressibility.
to
readiness
a
see
respond to exdecreasing
sleepiness
is characterstate
a
to
ternal stimuli, the approach
waking
show

its

effects

in

we

by an increasing readiness to respond to external stimuli.
Throughout the period of quiescence the afferent nerves
remain subject to incident forces. The pressure of the body
on the bed affects some of them., and others are affected by
ized

the touch of the bed-clothes

;

degrees of heat a

little

above

or below the average, act on others ; and yet others receive
But whereas
sonorous vibrations constantly occurring.
worn
action
the
centres
become
because
results
by
sleep
less

and

less

sensitive to

these stimuli,

waking results
more and
and liga-

because the centres repaired during rest become
more sensitive to them. The strains of muscles

ments which during the first part of the night fail to cause
changes of attitude, cause such changes towards morning.

The amount of

light that traverses the eye-lids pre-

sently suffices to call forth

Some

movements.

slight noise

hours before, would have had no effect, now produces
a start.
Even in the absence of external stimuli (which,
which.,

however, can never be absent) there are the stimuli from the
viscera, and especially from the alimentary canal an empty
stomach eventually sends to the cerebro-spmal system
:

The longer
state.
by appreciable waste, the greater
must become the instability of the nerve-centres, and the
greater their readiness to act; so that there must at length
come a time when the slightest impressions will produce
motions.
Such impressions, however slight, are necessary
antecedents.
The re -integrated nerve-centres do not resume
enough disturbance

to

end the quiescent

repair goes on unopposed

an impulse arriving from the periphery
overthrows some of their molecules. Evidence of this is
their activity until

furnished to

most every morning.

On awakening from

there

refreshing sleep,
commonly occurs an involuntary
stretching of the muscles of the whole body; showing an

immense undirected motor discharge.

But

this is not the
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No one awakes to find himself then and tliere
which
stretching;
might happen were the discharge spon-

initial fact.

taneous.

It

conies after those stronger disturbances that

are propagated to the centres,, as soon as some slight disturbance has led to the slight movements that ac company

A

sound causes opening of the eyes and
Thereupon follow vivid impressions
the
through
eyes,, through the skin that rubs against the
bed-clothes,, and through the muscles that set up the
And a relatively -large aggregate of stimuli
movements.
being sent from the periphery, there results this relativelylarge gush of motor excitement.
On pursuing the argument we may understand why the
energies continue to rise for some time after awaking.
We saw that when once sleepiness has commenced,, it
increases because in proportion as the nervous centres fail
waking*.

trifling

a turn of the head.

in their discharges, the heart, losing part of its stimulus,
begins to flag, and that the flagging of the heart leads to a

greater inertness
before.

of the

Conversely,

nerve-centres, which, re-acts as
be manifest that when the

will here

it

become again ready for
discharging with vigour, there take place an action and reaction which have the opposite effect. The pulsations on awak-

nerve-centres, repaired

by

sleep,

ing are comparatively feeble. As soon as stimuli begin to be
received through the sensory organs, and the discharges of
the nerve-centres are renewed, the heart comes in for its sharo

more vigorously. By so doing it supplies
more blood in quicker gushes. A
nervous
greater
discharge is thereby made possible, which
And'
other
results, exalts the heart's action.
again, among
so the mutual aid goes on
the greatest nervous vigour
of these and acts

the nerve-centres with

:

being reached
further raised

when

vascular activity has been still
a meal, and the blood has been enriched
the

by
by the absorbed materials.
88.

As

implied by

much

that has gone before, and as
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by the last section, nervous stimulation
and nervous discharge have always both special and general
results.
Beyond the primary and definite effect wrought on

especially implied

a particular part by a particular impression, there are in
evervcase secondary and indefinite effects diffused through the
whole nervous system,, and by it through the body at large.
It was pointed out (
10, 11) that the simplest nerve-centre
and efferent fibres alone ; but
afferent
not
relation
in
puts

that through other fibres, cominissural and centripetal, connections are made between it and other nerve-centres of the

Further, we saw that
excited through an afferent

same grade and of a higher grade.

when such a nerve-centre

is

nerve, the disengaged molecular motion does not escape
wholly along one or more efferent nerves ; but that part of

propagated to higher centres, there sets up supplemenThe diffusion does not stop here remoter
tary changes.

it,

and thus the disturbance of a single
considerable, reverberates throughout
nerve-fibre,
the entire nervous system, and affects all the functions con-

parts are reached;
if at

trolled

by

it.

all

Digging a pin

into the foot

may

cause a con-

contraction not of the leg-muscles only, but of
other muscles throughout the body. At the same
time it may alter the rate of pulsation, and send waves of

vulsive

many

constriction along the arteries.
The excreting structures
be
so
that
a burst of perspiration
affected
may

of the skin
results

;

and the actions going on throughout the alimentary

canal may be deranged. Such reverberations, which become
conspicuous when the disturbances are decided, take place

A

when they are slight.
more vivid light, causing
does stronger pulses of change through the optic nerve,
increases the rate of respiration ; and doubtless the other
also

as

it

vital functions are
simultaneously

exalted.
So that each
nervous impression, beyond a direct response in the shape
of increased action from, one or more
organs, calls forth an
indirect response in the
organism as a whole.

shape of increased action of the
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tliat
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every instant the disturbance thus
passages of the nervous system is

all

echoing throughout
not solitary, but that there are

many such disturbances, here
from
there
from
touch, in this place propressure
arising
duced by sound and in that by light, at one part by
muscular strain and at another by heat or cold ; it will be
manifest that, besides the few distinct waves of nervous
change working their distinct effects, there are multitudinous
indistinct waves, secondary and tertiary, travelling in all

working their

directions

39. Since

indistinct effects.

such reflected and re-reflected disturbances

stimuli, we must regard the entire
everywhere
The
nervous system as at all times discharging itself.
unstable molecules of its centres, exposed to this confused

act as

reverberation,

are

liable

to

be

decomposed wherever a

concurrence of small waves makes the local agitation considerable y and the molecular motion thereupon disengaged,
"

adds to the centrifugal gush perpetually going on. Rightly
to conceive nervous action then, we must think of the conspicuous emissions of force from parts of the nervous
system that are strongly disturbed, as standing out from

a vague back-ground of inconspicuous emissions from the
whole nervous system, which is slightly disturbed.

To

nervous disturbance with

its consequent
certain
a
due
general action
probably
general discharge,
of the motor organs.
No muscles are ever in a state of
What we distinguish as muscular motion
absolute^ rest.
is produced by the greater contraction of some muscles than

this general

is

The others, however, are all slightly contracted;
and would severally produce motion were they not balanced

of others.

This pertheir antagonist muscles.
vading activity of the muscles is called their tonic state..
And while we regard particular contractions as the results
or out-balanced

by

of particular nervous discharges, we have good reasons for
concluding that this universal contraction is the result

:
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of

ilie

universal nervous

Here are a few

discharge.

of

Sleep, as above explained, implies dimidiminished nervous discharge,, special and general.
nution of the general discharge ought, then, to be shown
It is so shown.
in a decrease of the tonic contraction.

them.

A

Falling asleep

is

accompanied by muscular relaxation:
such that no effort

though previously the attitude was
seemed requisite to maintain it ;

some muscular
less,

strain,

and that

it

yet that there was
has suddenly become

proved by the sliding down of a limb, or of
more stable position.
Certain dis-

is

the head, to a
orders,

as

palsy,

yield

further

The

proof.

flexors

and

when duly

extensors

which,
contracted, serve by their
balanced antagonism to hold a limb steady, cease to do this
when the general nervous discharge is not great enough to

keep them and

all

other muscles braced

sufficient stimulus for both,

now one

up in default of
and now the other
That such
opponent.
:

set

to put the due check on its
shakings are so caused, we see clearly in persons debilitated
by over-stimulation; for in them this symptom may be
temporarily mitigated, or almost cured, by temporarily infails

The drunkard who
creasing the general nervous discharge.
in
the
cannot
lift
his
without
early
clay
glass
spilling the
contents, is able to do this after his brain has been excited
by the usual doses of alcohol.
Of course it is not the muscles alone on which
tinuous centrifugal gush is
expended.
mediation of nerves connecting the

this con-

Through the

inter-

cerebro-spinal system
with the sympathetic system, the viscera receive their share
of it.
Hence the overflow of nervous
energy which, without
special

solicitations,

diffuses

itself

throughout the motor

structures, giving elasticity to the step,
concave bend of the back, the

raised head,
c.,
has,
accelerated circulation,

for

its

and producing the

opened-out shoulders, the
simultaneous results, an

an invigorated digestion, and an

exaltation of the vital
processes at large.

r
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40. Briefly reviewed

from a somewhat

05

different stand-

point, the following are the leading facts which
us to remember.

it

concerns

Nervous stimulations and discharges consist of waves of
molecular change, that chase one another rapidly through
The stimulus or discharge formed of such
nerve-fibres.
at
some place where unstable nerve-substance
arises
waves,
lias

been disturbed

;

and

the same no matter what agent
The successive waves severally

is

caused the disturbance.

travel with a velocity which, though considerable
with ordinary sensible motions, is extremely slow

compared
compared

with other kinds of transmitted molecular motions.

And each

set of waves, while itself

unstable nerve-matter,
unstable nerve-matter

is
:

caused by the decomposition of
a means of decomposing other
generating further and

so

often

of waves, which similarly chase one another
and distant parts of the nervous system.

stronger sets
into

many

is a
these nervous stimulations
triple rhvthm^ln
and discharges each form of rhythm being due to the greater
or less incapacity for action which an action produces.
We
have seen that every wave of isomeric transformation, passing
along a nerve-fibre, entails on it a momentary unfitness to
convey another wave; and that it recovers its fitness only

There

%

when

its lost

molecular motion has beea replaced and its
have also seen that any

unstable state thus restored.

We

portion of grey matter in a nerve-centre, which having been
disturbed and partially decomposed has emitted a shock of

molecular change, is proportionately incapacitated ; and that
recovers its original ability only as fast as it re-integrates

it

itself

from the materials brought by the blood.

there comes the further

And

then

rhythm
by the alternations of sleep and waking
a rhythm having the same origin
as the last, and being supplementary to it.
constituted

The remaining truth which we have contemplated is that
pach special stimulation and the special
discharge produced
by it, do not together form the whole of every nervons act ;
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is always an accompanying general stimulaand general discharge.
Every part of the nervous
system is every instant traversed by waves of molehere strong and here feeble.
There is a
cular change
universal reverberation of secondary waves induced by
the stronger primary waves, now arising in this place and
now in thai and each nervous act thus helps to excite the

but that there

tion

:

while it achieves some particular
The recognition of this fact discloses a ranch
between the functions of the nervous system

general vital processes
vital process.

closer kinsliip

and the organic functions

at large,

than appears on the sur-

Though unlike the pulses of the blood in
respects, these pulses of molecular motion are like
face.

many
them

being perpetually generated and diffused throughout the
body and they are also like them in this, that the centripetal waves are comparatively feeble while thb centrifugal
in

;

waves are comparatively strong. To which analogies must
be added the no less striking cue, that the performance of
its cEee by every
part of the body, down even to the
smallest, just as much depends on the local gushes of
nervous energy as it depends on the local gushes of blood.

CHAPTER

VI.
:

^STHO-PHYSIOLOGY.*
41.

Throughout

tlie

/

foregoing chapters nervous phenoin terms of Matter and Motion.

mena have been formulated

If from time to time the phrases used have tacitly referred
to another aspect of nervous

phenomena, the

have formed no parts of the propositions set
*

This

new word

will possibly

tacit references

down but have
;

be condemned as not legitimately com-

pounded. The objection that the root from which its prefix is derived, is
shorn of its fair proportions, admits, I am. told, of a satisfactory answer
from the proximate root, appeal may be made to the original root, which,

:

following the Greek method of forming derivatives, would admit of the
required modification. But to the criticism that the word involves the
logical inconsistency of uniting a

verb with a noun, there

is

no such

suffi-

Nevertheless, I deliberately adopt JEstliQ-pliysiology in preference to the more cumbrous and cacophonous ^tEsthesi-pliysiology.
A.
cient answer.

progressive integration by which the originally-distinct and numerous parts
of compound words become fused together, blurred, and some of them lost,

one of the essential processes in the development of language.
If mankind had refrained from the obliteration and di&ftgurement of roots, and
parts of roots, language would have continued wholly inadequate for all but

is

simplest functions.
Omitting tho-se formed by onomatopoeia, the best
words are those from which long use has worn away all, or nearly all, traces
of their origin.
We may as well, therefore, begin with abbreviated and
modified words when we have to coin them ; instead of leaving time to
Those who, dealing with,
bring about the needful shortening and shaping.
words as counters, see that their convenience as counters is the chief con-

its

sideration, will

probably coincide in this view ; though I suppose it will
by those who regard words not as counters but as

be wholly disapproved

money.

K
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been due
tions.

to lack of

As

fit

words:

already said, the

words

free

from

unfit associa-

nervous system can be

known

a structure that undergoes and initiates either
only
visible changes or changes that are representable in terms
furnished by the visible world. And thus far we have
as

;

limited ourselves to generalizing the
thus presents to us objectively.

Now, however, we turn

phenomena which

it

to a totally-distinct_a,sgect of our

There lies before us a class of facts absolutely
subject.
without any perceptible or conceivable community of nature
with the facts that have occupied us. The truths here toj)e
down are truths of wrhichthe very elements are unknown

?set

Objective observation and analysis fail
and subjective observation and analysis must supplement them.
In. other words, we have to_treat_of nervpjjj^hgaQmena
The changes which, reas phenomena of consciousness.
as
modes
of
the
have
been expressed in
Non-Ego,
garded
terms of motion,, have now, regarded as modes of the Ugo,
to be expressed in terms of feeling.
Having contemplated
these changes on their put sides, we_haye to contemplate
them from their insides. To speak with exactness, indeed,
it cannot be said that we have so to contemplate these
changes ; for this expression implies that these changes can
be simultaneously seen by more than one, which is not
true.
Rigorously limiting the proposition to that which is
alone possible, it amounts to this
I have to describe the
laws of relation between the states of feeling occurring in
ray own consciousness, and the physical affections of that
nervous system which_I_ conclude ^possess and the reader
"has to observe whether in himself there exist parallel relations between such known states of consciousness and such
supposed nervous affections.
This will perhaps be thought a
needlessly roundabout, if
to physical science.

us

;

;

:

;

not a sceptical, statement ; but it is in fact not roundabout
enough. It does not bring sufficiently into view the re-
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and
motoly -inferential character of the belief tliat feeling
on
this
Before
correlated.
are
nervous action
proceeding
is the path which leads to
belief, let us observe how indirect
it.

Each individual

1.

is

absolutely incapable of knowing
That there exist other sensations

any feelings but his own.
and emotions,, is a conclusion implying, in the first place,
the reasonings through which he identifies certain objects
as bodies of like nature

with his

own body ; and

implying,

in the second place, the further reasonings which convince
him that along with the external actions of these bodies,

there go internal states of consciousness like those accompanying such external actions of his own body. 2. This

conclusion that there exist beings like himself, and that
under like conditions they experience like feelings, even

supposing

many

it

entirely true (and it is not entirely true, for
prove that under like conditions both

facts unite to

the quantities and the qualities of sensations
in different individuals differ considerably),

and emotions
by no means

what he knows under its subjective aspect
under its objective aspect, nervous action.
The average observer has no direct evidence that these
other like beings have nervous systems, any more than that
he has himself a nervous system; and he has no direct
evidence in the one case any more than in the other, that

implies

that

as feeling, is,

nervous excitations are the causes of feelings. Experimental physiologists and pathologists only have proofs ; and

even their proofs are mostly indirect. The experiments
which yield them are usually made on beings of another and

much

order.
The contractions of muscles and
caused
arteries,
by irritating nerve-trunks in frogs, the
convulsive movements, and sometimes the sounds, made
by
inferior

birds and mammals whose nerve-centres are
variously injured these are the phenomena from which it is inferred that
the human nervous system is the seat of the human

and that these feelings are the correlatives of

its

feelings,
excitations:

the only important verifications of the inference
being those
H 2

,
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during surgical operations where nerve-trunks arc
Jkrt through, and those furnished by post mortem examinations of morbid nervous structures in the bodies of those who

^jjW.ainecl.

when

alive displayed

ing.

8.

And

then,,

abnormal excesses or defects of

having learnt at second hand,

feel-

through

the remotely-inferential interpretation of verbal signs, that
in now one and now another of the bodies he recognizes as

own

like his

there has been found a nervous system, and

that the stimulations of this produce those manifestations

which

in himself accompany feelings, the reader imagines a
nervous system contained in his own body, and concludes
that his sensations and emotions are due to the disturbances

which the outer world

by

sets

up

at its periphery,

indirect processes in its centres.

and arouses

Such, stated as briefly

is the
long and involved series of steps by which
alone the connection between nervous action and feeling

as possible,

can be established.
Nevertheless, the evidence of this connection is so largo
amount, presents such a congruity under so great a
variety of circumstances, and is so continually confirmed by

in

the correct anticipations to which it leads, that we can
entertain nothing more than a theoretical doubt of its truth.

Hero accepting the
all

the

belief, alike

human beings known

popular and

scientific, that

objectively have feelings like

those which each

knows subjectively ; and accepting also
the belief, originating with science but now diffused
through
the general mind, that
feelings arc the concomitants of
nervous changes ; we will proceed to consider the relation
between feelings and nervous" changes under its leading
aspects,

;..

:<

;

,

42. And first let us observe that the circumstances
s^
conducive to the one are identical with the circumstances
conducive to the other.
The^onditions which we. before
to the production of servo us action, we shall
foundLcssential
nrSr>w-tTr
.p
^,nrrrr^r:iiCWr^
_...<(

,,.r ,.

,,

]

.,

-ly'-"-

,''

---...,.

^.,,^,,,,..

now find^s^ntial^tp

i

...;f^^

j

_ >M|

_

.

_

,,

the pioduction of
feeling^

H

i

,

fi

*!tiai*i;-'\

;;

We may pass

"
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.

over the evidences briefly as being many of tliera the Inner
aspects of phenomena already observed under their outer
aspects.

That without continuity of nerve-fibre between periphery
and centre,, a disturbance at the one causes no feeling at the
other, is proved to every one who has cut himself deeply:
for a long time the part that has had its nervous comThis experience,
munication destroyed^ remains numb.
each
in
is
borne
out by the
limited
person,
usually very
and
those
of
seriously injured ;
especially by the
testimony
whose
sensations
those
over
of
large parts of
testimony
and
after
have
their bodies
who,
death, are found
ceased,
1

to have lesions in the conducting structures
centres.

of the nervous

The hindrance or prevention of feeling by pressure, is
by the numbness of a limb so placed that its
whole weight, and perhaps the weight of another limb
lying over it, comes on the edge say of a table; so that}
great stress is borne by some portion of the chief nerveillustrated

trunk.
is

Local anaesthesia thus caused in strong persons,
still more readily in feeble persons ; who, on

caused

awaking, not unfrequently find complete insensibility of the
parts that have been pressed against the bed daring sleep.
Ability to feel depends

This also

is

on the maintenance of a certain
a general truth of which somo

temperature.
proof is furnished to every individual by his own experience
or, at any rate, to every individual inhabiting a climate

where the winter's frost suffices greatly to chill the extremities.
Evidence much stronger but indirect, is given
him by those who have undergone surgical operations in
parts deprived of feeling by freezing mixtures or by etherLoss of local sensibility from local cold, ordinarily
spray.
not very manifest unless the cold is great, becomes manifest
the cold is slight if the circumstances supply a delicate

when
test.

This

is

interestingly

air of a printing-office

shown among compositors.

The

has to be kept very warm, even at

I
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the expense of unhealthy closeness ; otherwise the fingers
of the compositors cease to lay hold of, and manipulate,

the types with the requisite nicety and speed.
Few persons have immediate experience of the fact that
defect of blood in a part causes defective sensibility of that
of the
part; but all persons have immediate experience
local exaltation of sensibility that accompanies local excess

The inflamed neighbourhood of a wound, or
even the surface of a pimple, yields to consciousness when
touched, an amount of feeling far greater than is yielded by
a part of the skin supplied with the ordinary amount of
of blood.

the increased
Special organs of touch show us well
sacs conof
those
one
When
sensitiveness thus caused.
the skin,
over
taining the bulbs of the small hairs scattered
is congested, the rubbing of the clothes against the hair

blood.

growing from it, especially if
duces an unbearable smart.

has been broken short, proAmong evidences yielded by

it

the other senses, a familiar one is the intolerance of light
And there
that goes along with inflammation of the eyes.
worth
is an unfamiliar one
noting, because
particularly
is exhibits the effect due to increased quantity of blood

The observation may
apart from increased temperature.
be made when taking a hot bath. Let the water be above
blood-heat say 100 Ph. After remaining quiet for a time
until equally heated all over, stand up and rub one portion
of the body with a flesh -brush until it is red. Pause for
a few moments, and Me down again in the water. It will
then be perceived that to the reddened part the water seems

much

hotter than it does to any other part.*
That degree of feeling is affected by quality of blood as

well as

by

quantity,, is a truth

not easily discerned within the

* This
fact yields proof, if there needs any, that the nerves which,
"Violent friction must
appreciate temperature are not the nerves of touch.

produce a momentary incapacity of the nerves of touch ; and this incapacity would be shown in a decreased, instead of an increased, appreciation
01 temperature,

were they the agents concerned.
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is limited to those
experiences of each individual, if attention
that
variations of feeling
accompany naturally -produced
For such variations cannot
variations in quality of blood.

he identified with precision ; and they arise so slowly that the
concomitant mental states cannot be brought into close contiguity,,

making

But by
so as to bring out their contrasts clearly.
certain artificial additions to the blood, every one

gets proof of the connection between its quality and the
The effects of stimulants on consciousgenesis of feeling.

ness are mostly traced in the intensification of those internally-initiated feelings with which we shall deal pre-

but

sently;

intensification

they may also sometimes be traced in the
In
of the externally - initiated feelings.

impressions on the
are often rendered abnormally acute by tonics.

nervous

subjects,

senses

ordinary

When

under the influence of opium, music that was previously
uneiijoyed may be greatly enjoyed; and it is a well-known

an excessive vividness to the

of hashish to give

result

sensations.

How,

contrariwise,

there are

substances which,

added to the blood, render sentiency

by other

facts

similarly

reached.

less vivid, is

We

have

when
shown

sedative

medicines that diminish the amounts of painful
consciousness caused by irritations at the periphery of

medicines

the nervous system.
class

And we

have agents of the same

called anaesthetics, which, in a

still
greater degree,
hinder the genesis of feelings by the actions that usuThese effects so caused, help us to
ally generate them.
understand the stupor produced by the natural anaesthetics,

carbonic acid and urea;

and prove that some variations

in degree of feeling are determined
activities of excreting organs.

by

variations in the

Now^that we have noted how^fe^lings^and nervous
changes are facilitated or hindered by the same conditions, we
may go on to collate them in detail. Let us begin by distin-f
43.
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are accompanied "by
flushing those nervous changes which
as we noted in
are not.
which
those
from
For,
feelings
;

|

of them have objective aspects only
passing, several classes
d n ot present inner faces to consciousness ; and others

in early
(have subjective aspects
in adult life.

life

but cease to have them.

!

;

r

the nervous changes that have
able subjectivg^aspectSj are those occurring in J^.."V
^ lorL o as ney are normal in their

Chief

among

"^

'

amounts, the stimulations and discharges of which the
^sympathetic is the seat, go on without sensations ; and even
I

when abnormal, the resulting discomfort or pain is probably
not due to them but to disturbance of those cerebro -spinal
whichaccompany the sympathetic through allitsbranchings. Similarly with the local ganglia and fibres of the heart.
Ordinarily there is no consciousness of the heart's action ;
and even when the pulsations are violent, the modifications
fibres

of consciousness do not arise from the state of the heart's

nervous system,,
nerves caused
structures.

by
The

but from disturbance of cerebro-spinal
the bounds of the heart against adjacent
like holds with the vaso -motor nerves.

Under ordinary conditions these regulate the diameters of
the arteries without our knowing anything about it; and
though where, as in a blush, great dilatation of the vessels
has been produced, we are made aware of their action, yet
we are made aware of it indirectly, through the local change
in the quantity of blood and the consequent effect on the
nerves that appreciate temperature.
The majority of stimulations and discharges^
I
in.
I

I

occurring^
the spinal cord, have subjective accompaniments.
These,
however, are not localized at those points in the spinal cord

where the essential nervous changes take place ; as is
proved by the fact that when some lesion of the spinal
cord which has not injured its lower part, has cut off communication with the brain, the reflex acts performed by this
lower part are unconscious.

Proceeding upon the inference

^ESTHO-FaYSIOLOGY,

1

05

drawn (21) tliat wlien a wave of disturbance
brought by an afferent nerve to a spinal centre, liberates a
before

quantity of molecular motion, a portion of it, not discharged
along the efferent nerves, is propagated through a centria higher centre, we may conclude that it is
petal nerve to

which comes, in the higher centre, to have a
being there joined with
subjective aspect as a sensation
other sensations and feelings of other orders into a chain
of states of consciousness, out of which no sensation is ever

this portion

:

known

to exist.

For recognition of a sensation

as such or

such, necessitates the bringing of it into relation with the
continuous series of sentient states, from some of which,

simultaneously experienced, it
unlikeness, and with others
perienced,

it is

associated

is

of

dissociated

which,

by perceived

by perceived

previously

likeness

;

ex-

and the

implied comparisons of sentient states are impossible unless
the correlative nervous changes are put in connexion at one
It does not follow, as it at first seems to
place.
do, that feelings are never located in the .inferior .Jiervous

On the contrary, it may well be that in lower
the
homologues of these inferior centres are the seats
types
The true implication is that in any case
ofjconsciousness.

jcentres.

the seat of consciousness is that nervous centre to which,
mediately or immediately, the most heterogeneous

impres-

brought ; and it is not improbable that in the
course of nervous evolution, centres that were once the
highest are supplanted by others in which co-ordination is
carried a stage further, and which thereupon become the
sions are

places

of feeling, while

the

centres before

predominant

become automatic.
Quite congruous with this conception

is

the above-named

i

fact, that ^certain nervous changes which ...tave^ubjecti^e
sides ^any in life cease 'to "lave thent later
Many*
jnj.ife.

:f

acts performed by the child slowly and
consciously, the
adult performs rapidly and
unconsciously. Every step
taken during the first efforts to wa]k has its
accompanying
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but

pied with other feelings.

by
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eventually,, the successive steps are

made while consciousness
furnished

Otf

speech.

vocal organs and each

is

wholly or almost wholly occubetter is the illustration

Still

Each muscular adjustment of the
articulate sound made, have, in

childhood, concomitant sentient states that are vivid, and,
for the moment, all-absorbing. Gradually, however, these be-

come less dominant in consciousness until at maturity there
is entire oblivion of the one, and sometimes partial oblivion
;

of the other

:

witness the not unfrequent verbal mistakes

Now facts of
unconsciously made in the heat of discussion.
this kind, countless in number and of many varieties,
we regard feelings as the subjective sides of
such nervous changes only, as are brought to the general
centre of nervous connections. When we remember that

are explicable if

early

in

life

each

inferior

ganglion,

or

cluster

of

co-

operating interior ganglia, is imperfectly organized, and the
connections among its fibres incomplete ; we shall see that
if

there comes to

it

a disturbance, the gush of molecular

moiion liberated, not having in the incompletely-connected
cornmissnral and efferent fibres, adequate channels of
escape, will part of it escape along a centripetal fibre to
a higher centre, so awakening a feeling. And it will manifestly happen that the approach to automatic action, of the
lower centre, will be an approach to a state in which
the liberated molecular motion, having in the efferent fibres
fully-opened channels of emission, will little or none of
it be forced into
centripetal fibres, and will so awaken little
or no feeling. It is a
corollary from this interpretation,
that all gradations will exist between
unconscious

wholly
nervous actions and wholly conscious ones ; since there will
be all gradations in the relative amounts of the disturbances which take their courses
along centripetal fibres. It
obviously follows, too, that in adult life a nervous action

may

or

may

according as

not have an identifiable
subjective aspect,,
it is
strong or weak ; since, if there conies
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ganglion constructed as described, a feeble
whole of the small quantity of molecular
the
disturbance,
motion liberated may be drafted off by the efferent fibres ;
to a finished

whereas,

if

the

disturbance

is

great,

molecular motion, beiug more than can
the efferent fibres, will some of it take a

the

disengaged
way along

find its

centripetal course

and cause a subjective change.
44.

A kindred aspect

when we contemplate
jective state

becomes

of this correlation presents itself
sub-

A

feeling as occupying time.
recognizable as such, only when

an appreciable duration

:

it

must

fill

it

has

some space in the

This
otherwise it is not known as present.
a
harmonizes
with
truth
before
truth
general
general
pointed out respecting nervous action,, as well as with the
series of states,,

above interpretation.
The observed fact that time
is

is

not to the point

taken in the transit of a
for this transit has no
;

nerve-wave,
But the inferred fact that
concomitant subjective state.
a
must take time, and
in
nerve-centre
set
the change
up
is
time
a more considerable
relevant; for what is I
85),
(

change in a superior. nerve- centre is subjectively!
a feeling, and the duration of it under the one aspect
measures the duration of it under the other
objectively a

.

That feeling persists after the_force arousing it ceases, is
not proved by the lengthened sensation produced by a
moderate blow on the skin, or by that which follows dipping the hand into hot-water, or by those which the palate
nostrils experience from
mentarily applied ; for though in

and the

pungent substances mosuch cases the external

the local changes it
sets up, lasting some time, continue for some time to disturb the local nerve-fibres.
But good evidence is supplied

action of the exciting

agency

is

brief,

To quote the words of
by im^e^sian^_on^the_retina.
" A flash of
Professor Huxley
lightning is, practically;
:

instantaneous, but the sensation of light produced "by that

;

;
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It is found, In
endures for an appreciable period.
that a luminous impression lasts for about one-eighth
of a second; whence it follows,, that if any two luminous

flash
fact,

impressions are separated

from

distinguished

one

by a

less interval,

another.

For

they are not
reason a

this

'

Catherine-wheel/ or a lighted stick turned round very
rapidly by the hand, appears as a circle of fire ; and the
spokes of a coach-wheel at speed are not separately visible,

but only appear as a sort of opacity, or

film,

within the

tire

of the wheel/'

As above
.time,,

said,

this

general truth that feeling implies

harmonizes with the interpretation given in the pre-

ceding section; and supplies a further elucidation of the
relation between conscious and unconscious nervous action.

For manifestly, in proportion as nervous co-ordinations
become more automatic they become nic-re rapid; and
for this

reason

also,

cease to present such conspicuous
Returning to the inferior ganglion,

subjective aspects.
or cluster of co-operating
will

be

obvious

that

a

ganglia,
in

state

above described,

which the

local

it

or-

ganization is incomplete, and the various afferent and
comniissural fibres not brought into definite relations with

and through them with efferent fibres, must be
a state in which the molecular motion liberated by an in-

vesicles,

coming shock of change,

will pass through the imperfectly
with comparative slowness ; and
there will therefore be an appreciable time
during which

differentiated structure

But as fast as
centripetal fibres may receive disturbance.
the local connections of fibres and cells become
complete,
the gush of molecular motion,
following the completelyformed channels, will escape rapidly ; and the period
during
which excitement of the centripetal fibres may take
place
will be abridged.
The concomitant subjective state will
therefore be rendered shorter
by the same change that
rondcrs

it

feebler.
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45. Tlie fact that each feeling lasts an appreciable time T
introduces us to the allied fact that each, feeling produces
a greater or less incapacity for a similar feeling, which also

of
(

an appreciable time.

This, too., is the subjective side
under its objective side
before
noticed
phenomenon
the
duration
of
a
For
as
36).
feeling answers to the

lasts
a,

duration of the molecular disintegration in a disturbed
nerve-centre ; so the subsequent interval of diminished

answers to the interval during which the

ability to feel,

Let us
disintegrated nerve-centre is re-integrating itself.
of
all
kinds
we
observe how among sensations
may trace
conformity to this law.

An

illustration is supplied

by the sense of touch.

If the

fingers be repeatedly swept rapidly over something covered
bv numerous small prominences, as the papillated surface
of an ordinary counterpane,, a peculiar feeling of numbness
in

them

the objects touched the moment after seem
;
implying that the small irregularities
less
vivid impressions.
That
produce

results

:

smoother than usual

on them

sensation of muscular tension undergoes a variation
After carrying- a very
similarly caused-, everyone knows.
the

'

heavy body in the hand for some time, a small body held;,
in the same hand appears to have lost its weight ; showing
that the nerve-centre which is the seat of the sensation has

How

been, for the moment, rendered obtuse.
gustatory faculty is exhausted for a time

'

the

by a strong taste,
sugar or honey has just
been eaten, things that are but slightly sweetened seem to
While the palate is still hot with
have no sweetness.

When

daily experience teaches.

and a
curry, an un-flavoured dish seems insipid ;
of
fatal
to
the
is
a
of
choice
glass
liqueur
appreciation
wine.
Even more marked is that incapacity of

a

The intensity
a rose held to the

the sense of smell caused in like manner.
of

tlie

given by

"pleasurable feeling

nostrils, rapidly

diminishes

;

and when the

sniffs

have been

continued for some time, scarcely any scent can be per-

110
ceived.
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5

rest partially restores tlie impressi-

but a long interval must elapse before the odour
This quick exhaustion,,
is enjoyed as keenly as at first.
producing in such cases some disappointment,, lias its
bility;

advantage when, the smells are disagreeable.
soon
these become much less perceptible ; and to
Very
those living in it a stench gives scarcely any annoycorrelative

The feelings generated by sonorous vibrations rarely show us this variation in a marked degree;
being, as they commonly are,, too short to leave much

ance.

nervous prostration.
of muscular tension,

A strong taste,,

or odour, or sensation

due to an action on the nerves that
is maintained for a considerable time ; but the actions to
which are due those loud sounds required to cause tempois

Illustrations
rary unixnpressibility, are mostly very brief.
are to be expected only in special cases ; and in these we

The bang of a cannon is described as deafening
find them.
by those who are close to the cannon when it is fired, because they are rendered for a time partially deaf to ordinary sounds. On men engaged in artillery-practice, the
repeated explosions entail a dulness of hearing that lasts

hours ; and this dulness of hearing becomes permanent in those who are permanently occupied in such
Numerous and very conclusive proofs
practice.
are supplied by the feelings we receive from
There
light.
are two classes of them
those showing us a variable sensibility^ to light in general, as contrasted with darkness ; and

for

:

those showing us a variable sensibility to each kind of light
each colour. Under the one head the reader may first be

i^

reminded of the experience that on going
shine into a dimly-hghted place, it is
the "surrounding objects only after a "time do
they become
faintly visible, and a considerable interval elapses before they
are seen with clearness. Disabilities
similarly caused are dis:

closed,

when, instead of acting on the retinae as wholes, we
on their different parts. Hence what are called

act differently

STEO-PHY8IOLOGY.
negative images.

If,

after gazing for

Ill

some moments

at

an

contrasts of light and dark parts,
object presenting strong
the eyes are turned towards a shaded space, containing no-

a transient image
thing conspicuous, there will be perceived
of the object, in which the light and dark parts are reThe interpretation of this fact is that those porversed.

each retina on which strong light had fallen, together with the answering portions of the optic centres,
having undergone the most change with corresponding production of the most feeling, are the next intions of

stant

less

capable

of undergoing

change

and evolving

feeling than the portions on which feeble light had fallen;
and hence, when they are together exposed to the same
feeble light, the unexhausted parts appreciate it more than
the exhausted parts, and a negative image results.
The
cases of the second class are the well-known phenomena of

After looking intently
subjective complementary colours.
at a surface of bright red, an adjacent surface of white
The explanation is obvious.
seems to have a greenish tint.

Those nervous elements changed by the rays which produce
in us the sensation of redness, having been partially incapacitated, the red rays contained in the white light cause
less of their appropriate effect

and yellow rays causing
relatively-predominant

than usual

;

their usual effects,

effects,

a

sensation

while the blue

and therefore
of

greenness

arises.

This decrease in the susceptibility to a feeling of any
kind, which immediately follows a feeling of that kind,
It is a decrease that varies
is not a constant decrease.
greatly in degree; and from its variation we may derive
Other things equal, it is small
further instructive evidence.
or great ^ according to the .great or small constitutional
One of these disabilities lasts for a scarcely
vigour.

appreciable

and
as

lasts

time when
for

a

time

the vital activities

the

that
flag.

vital

activities

are

high;

becomes longer and longer

Abundant proof of

this

is
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famished

by tie negative Images

youth these are scarcely
when an extremely-vivid

if

at all

just

described,

to be observed

retinal impression lias

:

la
only

been pro-

by looking at the Sun, is the negative image
But in middle life and afterwards, especially
perceptible.
duced, as

in debilitated persons, negative images of ordinary objects
are very commonly perceived, and often have considerable

durations.*

Feeling being the subjective correlate of that

which we know objectively as nervous action, these facts
are obvious corollaries from facts set down in the last
We there saw that the excitement of a nervechapter.
centre involves waste ; and that restoration of the nervecentre to a state of equal susceptibility can be effected
only by repair. Hence the return of fitness for what is
objectively stimulation and subjectively feeling, will vary
When the
in quickness according to the rate of repair.

blood

is

and rapidly

rich

circulated; the partial disability

be but momentary ; and, unless the sensation has been
intense, will be inappreciable. But along with failing nutrition of the tissues, the disability will become marked and
will

duration longer. In further illustration of this, I may
name the fact that negative images are most. conspicuous
on awaking in the morning, when the circulation is

its

_

slow.

dence;
*

The sense of hearing yields parallel evithough evidence of which the parallelism is not

This change comes on so gradually that very few remark
is that negative images are much the same at

usual supposition

it

;

and the

ages and
in all persons.
I am able, however, to give personal testimony to the con"When about twenty years of age, my attention was drawn by my
trary.
father to a case in which the circumstances were favourable for perceiving
all

the negative image, and in which he perceived it clearly. To me it was
invisible ; and I well remember Hs remark, that I should
begia to see

suck images as I became

older.

He was

right.

I

now

see

them

distinctly

;

and, moreover, I observe that they are most distinct at times of least
It is worth while inquiring how far this change affects the
Ti'{.-iir.
ar.;.ref?ation of

the chromatic harmonies.

2^^i>iiifis___of _coi::plrmeiitaiy colours

It seems inferable that the
become more

113
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immediately obvious.

Persons on

whom

old age or debility

brings deafness, frequently describe themselves as having
no difficulty in hearing sounds, but as being unable to
disentangle and identify words when they are indistinctly
or rapidly uttered.
Supposing that in such cases the

nervous structures concerned suffer from faulty nutrition,
we have an explanation of this peculiarity. For if each of
the successive sounds entails waste of the auditory centres,

and leaves them less sensitive
low that, when re-integration

to like sounds,
is

it

must

fol-

slow, the like sounds im-

mediately afterwards received will produce less than their
due amounts of sensation. These defects of sensation will

show themselves most
delicate

consonantal

in a comparative deadness to those
by which words are

modifications

mainly distinguished from

one

another

the

utterances

listened to will seeni a series of vowel-sounds joined

by
Hence the reason why persons thus
affected, ask those who address them to articulate slowly
and clearly. The confusion of impressions produced by

blurred consonants.

rapid speech on auditory centres thus debilitated, may be
conceived by supposing debilitated optic centres to be
If a person in whom the negative
similarly treated.
are
has
a series of objects passed before
images
strong,
his eyes so fast that he can have only a momentary glance
at each (to parallel the momentary opportunity which the
ears have of identifying each successive articulation) ; then
it

will manifestly

happen that the negative image of each
and confuse, the positive image

object will interfere with,

of the next

;

and such a person

will therefore not identify

the successive objects so readily as one whose optic centres
are repaired with normal speed.
As confirming the beLief that this defect of
hearing is so caused, I may add
that

it

frequently co-exists with the defect of vision to

which I have compared it j and also that the one, like the
other, is most marked early in the day, and is diminished

by whatever

invigorates the circulation.
I

]

]
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46. Another class of correlations

demands

a.

passing

considered have been
point, the feelings
Up
which
those
of
objectively are
changes
subjective aspects
have now to consider certain
nervous stimulations.
to

notice.

tliis

We

other feelings which are the inner faces of what on their
onter faces are nervous discharges.
Having traced pretty
and redpio -motor
states
sentient
of
fully the concomitance
acts,

it

will suffice

sentient states

to

trace

briefly the

and dirigo -motor

concomitance of

acts.

Certain inferior dingo-motor acts are unconscious ; but
omitting these,, the law is that with each muscular contraction
there goes a sensation more or less definite. This is not a sensation indirectly produced through the nerves proceeding in-

wards from the skin, some of which are nearly always disturbed
by each bodily motion ; but it is a sensation directly produced, either by the discharge itself or by the state of the
muscle or muscles excited. It is most clearly distinguished
when, without touching anything and without moving, a
leg or

arm

Vague

is held out at right angles to the body.
as are feelings of this class in comparison with

most feelings accompanying nervous stimulations, and much
numerous as are the varieties of quality among them,

less

they are nevertheless so far definite and different that we
can, to a certain extent, recognize ..the separate feeling beare aware withlonging to each separate contraction.

We

out looking at it, and without touching anything with
which finger has been bent by the discharge sent to

it,

its

flexor muscles
and, by the particular combination of feelings accompanying the act, the placing of a limb in a given
attitude is present to consciousness without aid from the
;

I say we can to a certain extent recognize
eyes or hands.
the changes we thus set up ; because the differences among

much of their
when a limb has been

the sensations of muscular tension soon lose
distinctness.

It

is

a curious fact that

held for some time in any position, especially if the position
is one
involving but little strain, the subjective state asso-

"
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becomes so

elated with, the nervous discharge to its muscles,
indefinite that the attitude of the

limb

is

unknown,,

not happen to be a recollection of it.
Besides the connection between what we

if

there

loes

know

objectively

\

particular motor act, and subjectively as a particular feelof
muscular tension, there is a connection between the
ing
accompanying motor excitement propagated throughout the
muscular system,, and a certain diffused feeling of which it
as

a.

;

the seat. How along with each special nervous discharge;,
there goes a general nervous discharge, we saw in the lastj
chapter; and here we recur to the relation only to observe

is

=

a parallel relation between the concomitant!
states of consciousness.
Thus the vivid sensation caused?

that there

is

foot into scalding water, does not lead only

by putting the

muscular contractions and muscular feelings which
accompany the sudden withdrawal of the leg, but also to
to the

contractions

of

countless

other

muscles throughout

the

body, and a feeling called a shock or start.

Nor

and general, that
and
accompany special
general discharges to the muscles,
the only subjective states that accompany discharges.
As
before pointed out, the vascular system and the alimentary
are these subjective states, special

system receive their shares of each discharge
ciable

when

and these,

very appre-

intense, and probably in no case wanting;
present inner aspects to consciousness. Some-

it is

too,

times, indeed, the feelings that go along with discharges
into the vaso-motor and sympathetic nerves, are the pre-

dominant ones as instance the thrill diffused through the
ff
set the
body by certain acute creaking sounds said to
teeth on edge ;" or the nausea produced by particular kinds
;

of disagreeable odours.
47.

Are these correlations between ..iiervpus^ji

the concomitant feelings quantitative,
Is there such connection between a physical change in the nervous system
*?

and the psychical change accompanying

it,

that
i

we may
2

-
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in the same
regard the one as an equivalent of tlie otter,
sense as we regard so mucli heat- as the equivalent of so

The reader will perhaps expect an affirmaanswer ; but if an affirmative answer is to be given, it
must be given in a greatly-qualified form.
On remembering that many nervous actions are always

much motion ?
tive

unconscious; on also remembering that various objective
states of the nervous system, which have associated subjective states early in

life,

them later in life ;
the same period of

cease to have

and on remembering,, farther, that at
a change set up in an afferent nerve may cause an

life

appreciable feeling, or may not cause it, according as the
attention is free or occupied; we shall see that the con-

between feelings and nervous changes is conif
in a very complex way, and that
they
are quantitatively related it can be only within the
narrow limits implied by the complex conditions. If between a purely voluntary act and a purely automatic act
there are gradations if, at the one extreme, feeling is a

nection

ditioned

conspicuous accompaniment, and, at the other extreme,
an accompaniment; then, clearly, in the in-

ceases to be

termediate phases the amount of feeling must bear a varying ratio to the amount of nervous change which the act
implies.

Again,

if

we assume

that what

is

present to consciousness as a sensation of given strength,
is the correlate of a
proportionate molecular disturbance in
all the nervous structures
concerned, how shall we interpret

the sensations distinguished as subjective ?
states, strong feelings of cold or

normal

In sundry abheat are

felt

throughout the body, though its actual temperature has
remained unaltered. As in any case of this kind the total
nervous change cannot have been the same as

had

if

the skin

fallen or risen in

temperature to the degree ordinarily
required to produce the feeling, we cannot say that there
quantitative equivalence between the
'bange and the amount of feeling. The

is

a.

amount

of nervo?is

disagreeable smell

117
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which,

the approacli of a

fit,

tlie

epileptic patient fre-

a

yet better illustration.
quently complains of,
the
afferent
nerves being undisof
ends
outer
Here the
affords

and only certain central structures irritated, the
the same as if the sensation
quantity of nervous action is not
More
had been generated by an actual smell.

turbed,

still do we see the variability of this relawhen we compare the feelings called efforts with the
discharges and muscular strains produced by them under
If the psychical force known as effort
different conditions.

conspicuously
tion,

were transformable into a constant quantity of physical
force,, then,, in any two cases, equal efforts should produce
But they do not. Great exertion in a
equal contractions.

from its motor organs the dynamic
which a small exertion evolves from those of a
Any one who is fatigued finds that an intenser

child fails to evolve
effect

man.

feeling of strain is requisite to generate a given degree of
muscular tension, than when he is fresh. And those pros-

trated

by

illness

show us that immense expenditures of

feel-

ing are needed to perform acts which, during health, need
Doubtless
scarcely appreciable expenditures of feeling.
these

are

differences

muscles

;

which,

partly

due to

when undeveloped

excited to smaller amounts of tension

differences

in

the

when wasted, are
by equal amounts of

or

But we must regard them as partly due to the
imperfect development, or the worn state, of the intermediate motor centres and efferent nerves, in which a given
feeling excites a smaller molecular disturbance than when
they are finished in struct are and in complete repair a
discharge.

conclusion enforced by the familiar experience that purely
nervous acts, as those of thought, require unusual efforts
when the brain is tired.

This

variability

of the

quantitative

relation

between

nervous actions and psychical states, is equally seen when
we limit our comparisons to those nervous actions and
psychical states which occur in the same individual under
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tlie

To show that unlike but

same bodily conditions.

equally intense sensations may be produced by peripheral
disturbances widely unlike in their amounts,, providing they
arise in different external sense-organs, is scarcely possible

without comparing the amounts of the incident forces;
and this we cannot properly do, since we are here confining

We

are
our attention to correlations within the organism.
the
into
at
from
debarred
length
quantitagoing
similarly
tive contrasts between the muscular tensions produced by

the same feeling of effort, according as the muscles excited
are large or small ; for we cannot well establish these contrasts without

measuring the muscular tensions by the

There is, however,
external actions they are equivalent to.
one class of appropriate cases those in which irritations
arising within the organism, set

up sensations that cause

undirected motor discharges. Violent toothache, for example, is due to waves of molecular change sent through

one or two minute afferent nerve-fibres
contortions

show us that the

;

but the bodily

feeling so produced, suffices to

send waves of molecular change

through various large

bundles of efferent nerve- fibres, and to contract numerous

muscles with

much

force,

To which of these

disturbances,
centripetal or centrifugal, is the feeling equivalent ?
cannot say to both,, for one is many times the other in

We

amount

;

and we have no reason to say that

to one rather than to the other
that- it is

:

it is equivalent
the rational inference being

not equivalent to either.

To understand the

real relations between objective and
subjective changes in the nervous system, we need but to
recall certain of the conclusions reached in
preceding

The essential principle of nervous organizachapters.
tion we have seen to be that the small amounts of moliberate larger amounts, and these
again
amounts.
disturbance in the end of an
still_ larger
afferent nerve is multiplied as it traverses the nerve, and

tion

received,

A

the degree of multiplication varies with the length of the

^STUD-PHYSIOLOGY.

I

!

9

it is much, more multiplied in the first ganglion
reached, and increases further in traversing the centripetal
nerve; it is again multiplied in the superior centre, to be

nerve;

its subsequent centrifugal course
once more multiplied, probably in a far greater
degree, in the contractile substance of the excited muscles.
Hence the accompanying feeling, which is the subjective

afterwards augmented in

and

it

;

is

aspect of this disturbance at one of its intermediate stages,
can be a quantitative equivalent neither of the initial nervous

change nor of the terminal nervous change. Moreover, since
the multiplication varies in degree, being much greater in
the organs of the higher senses than in those of the lower,
it follows that the ratio between the amount of feeling and

the

amount of

initial

change

is far

from constant

;

and the

evidence clearly indicates a like inconstancy of the ratio
between the amount of feeling and the amount of terminal
change, according as one or other muscle or set of muscles
is

made

to act.

How

then can there be any quantitative relation, it will
be jisked. If there is no equivalence between a disturbance

and the produced feeling, and no
the
between
produced feeling and the motor
equivalence
if
follows
the feeling does not even bear
that
discharge
the same ratio to either the initial or the terminal nervous
change in different cases; what quantitative relation can
The reply is simple. There is a quantitative
there be?
relation between nervous change and feeling when all other
things rernsin the same ; and there is a quantitative relation
between feeling and resulting contraction when all other
Supposing every condition to
things remain the same.
continue unaltered, then the stimulus conveyed through
a given nerve to a given centre, will evoke a feeling that
increases and decreases in something like the same proportion as the stimulus increases and decreases; and, supposing a given muscle to be contracted, then the amount
set

up

at the periphery

of

its

contraction will bear a tolerably constant ratio to

120
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the feeling of effort that accompanies the contraction of
The nature of these correlations may best be expressed
by numbers. If, coming through a given afferent nerve,

it.

a disturbance represented by 1 generates a feeling represented by 5, then disturbance 2 will generate feeling 10,
and disturbance 5 feeling 25; and if, acting through a

given efferent nerve, feeling 5 results in muscular tension
But to
60, feeling 10 will result in muscular tension 120.

complete this numerical expression of the facts we must
suppose these ratios to vary with every set of afferent
nerves and every set of efferent nerves. If we say that
disturbance to feeling in the
of
sense
touch, then to represent it in the sense of hearing
will need, say, 1 to 100, and in the sense of sight perhaps
I to 1,000 ; and
similarly with the ratios throughout the
1 to 5 represents the ratio of

motor apparatus, according as the muscles are large or
small.

In

;

brief,

then,

the quantitative

correlation

of feeling

and nervous change, holds true only within narrow limits.
(We have good reason to conclude that at the particular
place in a superior nervous centre where, in some mysterious way, an objective change or nervous action causes a
i

subjective change

or feeling,

there exists a quantitative

the amount of sensation is
equivalence between the two
to
the
amount
of
molecular transformation
proportionate
that takes place in the vesicular substance affected.
But
there is no fixed, or even approximate, quantitative relation
between this amount of molecular transformation in the
sentient centre, and the peripheral disturbance originally
causing it, or the disturbance of the motor apparatus which
:

it

may

eventually cause.

48. The feelings called sensations have alone been conIsidered thus far; leaving out o?' view the
feelings cGsless definite as they are,
Itinguished as

j

^is^ion^Tfluch
made

land not capable^oFTJeing

at will the objects of ob-
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and experiment, the emotions are more difficulty
But having discerned certain general laws
to deal with.
to which the simpler feelings conform,, we may now ask
whether, so far as we can see,, they are conformed to
We shall find that
by the more complex feelings.
serration

they

are.

The conditions

essential to the

one are essential to the

Emotions, like sensations, may be increased or
decreased in intensity by altering either the quantity or
That general abundance of
the quality of the blood.
blood is a cause of emotional exaltation, though tolerably
other.

certain, is not easily proved;

but there

is

sufficient evidence

of the converse fact that, other things equal, depletion is a
The effect of local abundance of blood is
cause of apathy.

undoubted there is no question that, within limits, the
amount of emotion varies as the amount of blood supplied
That nervous stimulants into the great nervous centres.
:

tensify the emotions, or,

as

we

say, raise the

spirits,

is

even more manifest than that they make the sensations
keener.
And it is a familiar truth that sedatives diminish
what is distinguished as moral pain, in the same way that
they diminish pain arising in the trunk or limbs.
That a feeling lasts an appreciable time,
true of an emotion than of a sensation

:

is no less
indeed the per-

The state of consciousrelatively conspicuous.
ness produced by a flash of lightning, is so brief as to
sistence

is

seem instantaneous only by the help of artificial tests are
sensations of this kind found to have measurable durations.
But no such tests are needed to prove that emotions con:

tinue through appreciable periods.
Even a simple emotion,
as of
angj3 or fear, does not reach its full strength the

moment

the cause presents itself; and after the cause is
takes some time to die away. When hereafter
deal with the origin of emotions, and recognize the

removed

we

they are of far more involved natures than sensaand imply the co-operation of extremely intricate

fact that

tions,

it

;

-
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nervous structures,
duration

is

we

shall

understand

how

this greater

necessitated.

an emotion, like a sensation, leaves behind it a ternporary incapacity, is also true and as the emotion produced
by a momentarv cause lasts longer than a sensation proTliat

;

duced by a momentary cause, so does the partial incapacity
for a like emotion last longer than the partial incapacity
Passions of all kinds come in gushes
for a like sensation.

That they often continue for hours and days,
but
true;
they are never uniform throughout hours

or bursts.
is

and days.
always a

paroxysm

Be

it

in grief, or joy, or tenderness, there
of rises and falls of intensity

succession

is

a

of violent feeling with an interval of feeling less

by another paroxysm. And then, after a
these
of
succession
comparatively -quick alternations, there
a
a
calm
comes
period during which the waves of

violent, followed

emotion are feebler

:

succeeded, it may be, by another
As in the case of the sensations so

series of stronger waves.

in the case of the emotions, this follows

from the

fact that

objectively a nervous action and subjectively a
feeling, involves waste of the nervous structures concerned.
The centres which are the seats uf emotions undergo dis-

what

is

integration in the genesis of emotions

thereupon become

;

less

and, other things
capable of genera-

remaining equal,
ting emotions until they are re-integrated. I say, other
things remaining equal, because the^jrise of jm._emption
brings blood to the parts implicated, and so long as the
afflux is increasing the intensity of the

emotion may

in-

crease, notwithstanding the waste that has taken place ;
but the several conditions on which activity depends having

become

constant, a diminished capacity for emotion ineviteach gu^F*oi*^motion.
follows
ably
That daily rises and falls of strength, consequent

on daily periodicities of waste and repair, occur in the
emotions as in the sensations, is also tolerably manifest.

Cultivated people, mostly leading lives that exercise

-ESTHO-PHYSIOLOGY.

much and

their bra'ns too

placed

in

social

conditions

their

]

23

muscles too

little,

and

commonly

bring-

the

that

strongest excitements towards the close of the day, are
But those whose lives
subject to an abnormal periodicity.

conform best

to

the laws of health, exhibit early in the

day a general joyousness and emotional vivacity greater
than they do towards its close, when approaching sleepiness is shown by a flagging interest in the things and
actions around.

These complex feelings that are cent-'ally initiated are
also like the simple feelings that are peripherally initiated,
in having general discharges as well as special discharges
:

more conspicuous
visibly followed only by

indeed their general discharges are the
of the two.

A

sensation

is

often

unless very strong its effect on the organBut an emotion, besides
ism as a whole is unobtrusive.
local

movement

:

the more obvious changes

it

works

in the muscles of the

habitually works changes, external and internal,
throughout the body at large. The respiration, the circulation, the digestion, as well as the attitudes and movements,

face,

are influenced by it even when moderate ; and everyone
knows how strong passions, pleasurable or painful, pro-

foundly disturb the whole system.

Nothing has yet been said about the most conspicuous and most important distinction existing among
the feelings. Every feeling, besides its minor variations of
intensity, exists under two strongly-contrasted degrees of
There is a vivid form of it which we call an
intensity.
actual feeling, and there is a faint form of it which we call
an ideal feeling, What is the nature of this difference as
interpreted from our present stand-point ?
When studying nerve-structure, we saw that, in addition
to connections formed by grey matter between the central
ends of afferent and efferent nerves, these have connections with centripetal and commissural nerves, \rfiicli
49.

.
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are

again

with more

connected

distant

nerves.

Anil

when studying nerve - function,, we saw that a disturbance set up by an afferent nerve in its ganglion, does
not

affect

exclusively the

efferent

nerve.,

but that part
commissural

and

of it, conveyed through centripetal
nerves, affects other centres, and these again others, until
it has reverberated throughout the entire nervous system.

"What follows

And

ances.

These reverberations are feeble disturb
every centre, liable as it is to be strongly
?

disturbed through its afferent or centripetal nerve, is liable
be feebly disturbed by these reverberations arriving
through other nerves. What then must happen with each

also to

of the libero-rtwtor elements composing those higher centres
become changes of consciousness ?

in which nervous changes

is affected through the direct and fully-opened route,
that
by
peripheral impression to which it stands organically
related, it evolves much molecular motion, becomes an active

"When it

propagator of disturbances throughout the nervous system,

and
is

is

the seat of what

affected

we

call

a real feeling ; but when it
diffused from other

by these secondary waves

strongly excited parts, it becomes, as compared with them
(or with itself under the previous condition) a generator of
but little molecular motion, and is the seat of that faint

In brief, those
feeling which we distinguish as ideal.
vivid states of consciousness which we know as sensations,
direct and therefore strong excitations of nervethe faint states of consciousness which we
while
centres;
know as remembered sensations, or ideas of sensations,

accompany

accompany

indirect,

and therefore weak, excitations of

the same nerve-centres.

That the contrast of intensity between the effects of
and indirect excitations, though it holds generally,

direct

does not hold without exception,

is

a fact quite reconcilable

with this interpretation. For, on the one hand, a direct
excitation may be very feeble ; while, on the other hand,
through a concurrence of diffused disturbances, an indirect
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rise to considerable strength.
Hence, ocwill
become
almost
an
ideal
or quite
casionally,
feeling
a
real
in
to
vividness
feeling.
Especially may this
equal
happen when the nerve-centre concerned is surcharged with
blood ; since a small disturbance may then set up in it an
amount of change equal to that which a great disturbance

excitation

produces

may

when only

And

sent.

it

the ordinary quantity of blood is prea matter of observation that congested

is

nerve-centres are those in which indirectly-excited feelings
reach an intensity scarcely less than that of directly-excited
feelings.

When we pass from the feelings called sensations, of which
the strong forms are peripherally initiated, to the feelings
called emotions, of which the strong forms are centrally
we find the difference between the strong and the
weak forms by no means so great; so that, in fact, ideal
emotion passes into actual emotion without any line of demarcation.
Obviously this is what might be anticipated.
For whether ideal or actual, emotion is an accompaniment
initiated,

of an indirect

excitation

:

it

is

not an immediate result

peripheral impressions, either simple or combined;
but a mediate or remote result of them. Hence, all emotions, vivid and faint, being the subjective aspects of obof

jective nervous changes that are produced indirectly, are
distinguishable only according to the degree of indirectness

of the excitation,

50.

plete

and

this admits of insensible gradations.

One more general truth must be set down to comThe foregoing inferences joined with

the outline.

some contained

in the last chapter, introduce us to

it.

was pointed out that nerve-centres disare perpetually re-integrating themaction,
by
integrated
We saw that
selves, and again becoming fit for action.
instant
from
to instant,
makes
waste
for
repair partially
up
and that the arrears of repair are made up daily during
IT

36, 37, it

that period of quiescence

when waste almost

ceases.

126
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further saw that the restoration of a nerve-centre to

its st??to

of integrity, is not only the filling up of its quantum of decomposable matter, but is also the replacing of molecules

most exposed

to disturbance,

and consequently the produc-

And we saw how,
tion of a comparatively-unstable state.
after a period of profound repose, there thus arises a con-

dition of the nerve-centres such that very slight stimuli cause
nervous discharges.
This law applies not generally only, but specially to each
In propornerve-centre and each of its component parts.

tion as any part of a nerve-centre has been for a long time
unused in proportion, that is, as repair of it has gone on

day

after

day and night after night unhindered by appreit must be brought to a state of more than

ciable waste,

ordinary instability

a state of excessive readiness to de-

compose and discharge.

What must happen

?

In common

other parts, it is exposed to these reverberations
which from instant to instant fill the nervous system. Its

with

all

extreme instability must render

it

unusually sensitive to

unusually ready to undergo change,
molecular
motion, and to become the seat of
up
^ the concomitant ideal feeling. Besides a great liability
these reverberations

-

to yield

same condition must entail a great
and
so
while the instability continues, a
;
will
be perpetually aroused.
ideal
As,
feeling
strong
which such secondary molein
however, the nerve-centre
cular changes and accompanying ideal feelings are thus set
up, is somewhat wasted by them, it follows that after they
have gone on for a considerable period the instability of the
centre will be diminished it will no longer be so easily decomposed by indirect disturbances, and the jfeeling will not
be produced.
Here we have the interpretation of what are called
to the ideal feeling this

strength of

it

:

"

-

lesires.

Desires

are^ ideal

feelings

'

that arise

when^tho

feelin^To^liicli they correspond have not been jx^rienced for some time.
They are then liable to be excited

*eal

12-7

by various of

tlie

indirect disturbances reflected from part

1

to part of the nervous system.
They are usually vivid and
in
to
the
proportion
previous period of rest
persistent
more vivid and more persistent than ideal feelings of the
-

same kind under ordinary conditions. But after a prolonged period during which they continue to arise and
almost monopolize consciousness, they become feebler and
finally die

51.
set forth

away.

Such are the leading truths of -ZEstho-Physiology,
with as

much

fulness as

is

here requisite.

Sensa-

and emotion in their relations to nervous action,, have
been dealt with generally ; and whatever has been said of
special sensations and special emotions has been said merely
to illustrate a law which holds among all the rest.
The
and
of
each
concomitants,, subjective
particular
objective,,
kind of sensation and each particular kind of emotion,
I here pass over. They may be studied to great advantage
in the works of Professor Bain on The Senses and the
Intellect, and The Emotions and the Will; in which he
has given an elaborate account of the connection between
each particular feeling, simple or complex, and its various
To these works I must comphysical accompaniments.
mend the reader who wishes to trace out these minor cortion

.

_

As data for the present treatise, the only facts
needful to be carried with us are those set forth in the

relations.

preceding sections. They may be summed up thus.
Feeling of whatever kind is directly known by each

person in no other place than his own consciousness. That
feelings exist in the world beyond consciousness, is a belief

reached only through an involved combination of inferences.
That., alike in human and inferior beings, feelings
are accompaniments of changes in the peculiar strujoture
known as the nervous system, is also an jncliTec.tLy-

established belief.

And

that the feelings alone cognizable

by any individual are products of the action of

his

own
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i*ervous system,,

which

lie

has never seen and on whicli

he

a belief only to be arrived at
of
Nevertheless, the
reasoning.
through a farther chain

can try no experiments,

is

evidence, though so indirect, is so extensive, so varied, and
so congruous, that we may accept the conclusion without
hesitation.

The conclusion having been accepted provisionally if
its validity is shown by leading us to

not permanently

anticipate truly, in one set of cases after another, the particular subjective phenomena that accompany particular

We

objective phenomena.

circumstances which

have

facilitate

which

are also circumstances

seen

that

the several

or hinder nervous action,
facilitate

or hinder feeling.

We

have seen that as nervous action occupies appreciable
We have seen
time, so feeling occupies appreciable time.

that each feeling leaves a partial incapacity for a like feeling, as each nervous action leaves a partial incapacity for

We

a like nervous action.

have seen

that,

other things

equal, the intensities of feelings vary as the intensities of
the correlative nervous actions.
have seen that the

We

between direct and indirect nervous disturbances,
corresponds to the difference between the vivid feelings
we call real and the faint feelings we call idea^ And we
have seen that certain more special objective phenomena
which nervous actions present, have answering subjective

difference

in the forms of feeling we distinguish as desires.
Thus, impossible as it is to get immediate proof that
'feeling andjiervous action are the inner and outer faces of

phenomena

*^3^^S^9]i^9.

eJ

harmonizes with

all

they are so
the observed facts; and, as elsewhere
e*

the, hypothesis

that

shown (Mrst
sible for us

no other verification is posPrinciples,.
4QJ.
than that wEict results from the establishment

of complete congruity

among

our experiences.

CHAPTEE YIL
THE SCOPE OF PSYCHOLOGY.
Tims far
52. We may now enter on our special topic.
we Have been occupied with the data of Psychology, and
Here leaving the
not with Psychology properly so-called.
foundations

we

pass to the superstructure.

Not a few readers

will

be surprised by the assertion that

none of the truths we have been contemplating are psychoSince the anatomy and physiology of the
logical truths.
nervous system have occupied so much attention, and since
it has been growing manifest that there is a fundamental
connection between nervous changes and psychical states,
between the phenomena which
,

there has arisen a confusion
underlie Psychology and the

In

reality, all

phenomena of Psychology itself.
by those who have made

the facts ascertained

nerve- structure and nerve-function .their studies, are facts
of a simpler order than those rightly termed psychological ;

though they are facts entering into the composition of
psychological facts.

Most

will

admit without hesitation that the

first

five

propositions which are excluIn themTTJfe"strucsively. mQx.pholqgical and physiological.
ture of the nervous system, its functions, the conditions
chapters.of this part consist o

to its action, &c.,

phenomena

have been dealt with purely as physical

phenomena as purely physical

as the absorption

K
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j

Whatever
nutriment or the circulation of the "blood.
of
use
words
the
that
from
implications may have arisen
of

'
'

the direct meanings of
carry with them indirect meanings,,
all the propositions set down have nowhere implied consciousness or feeling ; and, ignoring consciousness or feeling,
they have left out that which is tacitly or avowedly contained
in every proposition of Psychology.
It will probably be thought, however, that at

any rate

truths belonging to Psychology proper are to be found
in the last chapter.
Dealing as the last chapter does with
the connections between nervous changes and feelings, it
necessarily becomes,
of psychical science.

by including a psychical element, a part
To this the rejoinder is that, though

can scarcely be excluded absolutely from the body of this
science, yet it does not strictly fall within that body. ^Esthophysiology has a position that is entirely unique. It belongs
it

neither to the objective world nor the subjective world ; but
taking a term from each, occupies itself with the correlation

i

It may with as much propriety be included
domain of physical science as in the domain of psychical science j and must be left where it stands, as the
link between them.

1

of the two.

,

j

in the

1

,

Perhaps this explanation will increase rather than decrease
the surprise produced by the assertion that was to be justified.
To clear up the confusion, we must examine more

*
j

carefully the

between the truths which are
and those which merely enter into

distinction

strictly psychological

the composition of psychological truths.
53.

the

Throughout the preceding chapters, including even

last,

organism.

or the effect which a disturbance set
;
up in one
place has in causing motion in another; or the connection
between the physical state of the whole or a
part of the
a structure

*"

down has expressed some
phenomena occurring within the limits of the
The subject-matter has been the character of

every proposition set

relation of
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organism,, and some general or local nervous process;
the variable intensity of an action in a nerve -centre

or
as

determined by a preceding like action ; or the interdependence of internal physical changes and internal psychical
That is to say,, the attention has everywhere been
changes.
directed exclusively to co-existences and sequences of which
Distinct or tacit
the body alone is the sphere.
reference has, indeed,, frequently been made to some external

Either a disturbing agent lying beyond the limits of
the organism has been referred to in general terms, 01% for
illustration's sake,, this or the other kind of disturbing agent
force.

has been named.

But such

vague or distinct,
was needful to suppose
not
something by which an organic change was set up
because this something had to be included in the proposi-tion set down, which in eveiy case formulated an internal
relation only. The entanglement of phenomena is such, that
we can never cut off absolutely from all others the parreferences,

have been made merely because

it

;

phenomena we are dealing with; but,, because we
presuppose these other phenomena, it does not follow that
ticular

the science to which they pertain forms part of the science
with which we are specially occupied.
For instance, it is
to
or
think
a
chemical' experiment
describe,
of,
impossible
that discloses

some chemical

relation,

without making

tinct or tacit references to physical relations

dis-

the pouring

and mixture of

liquids, the ascent of bubbles of disengaged
gas, the falling of a precipitate ; but it is not therefore held

that

we

are including physics in our chemistry.

Similarly,

must be admitted that though the foregoing chapters
have tacitly assumed environing forces, yet this assumption
has been simply incidental to the study of internal coexistences and sequences.
it

Now

long as we state facts o which all the terms lie
within the organism, our facts are morphological or phyEven though
siological and in no degree psychological.
so

the relation with which

we

are dealing

is

that between a

?

132
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change and a feeling, it is still not a psychological
relation so long as the feeling is regarded merely as connected with the nervous change, and not as connected with

some existence lying outside the organism. As certainly as
the man who demonstrates by dissection the articulations of
the bones, and the man who, by a sphygmograph, delineates
the varying motions of the heart, are respectively studying
morphology and physiology; so certainly is the man who

examines nervous structure and experiments on nervous
same sciences,, if he considers

function, a student of these

the inner correlations only and does not simultaneously
consider the answering outer correlations.

For that which distinguishes Psychology from the sciences
on which it rests,, is, that each of its propositions takes account both of the connected internal phenomena and of the
connected external phenomena to which they refer. In a physiological proposition

an inner relation

is

the essential sub-

ject of thought ; but in a psychological proposition an outer
relation is joined with it as a co-essential subject of thought.
relation in the environment rises into co-ordinate im-

A

portance with a relation in the organism. The thing contemplated is now a totally different thing. It is not the
connection between the internal phenomena, nor
connection between the external phenomena ; but
connection between these two connections.

A

is

it

the

it

is

the

psychological

proposition is necessarily compounded of two propositions,
of which one concerns the subject and the other concerns

the object ; and cannot be expressed without the four terms
which these two propositions imply. The distinction may
be best explained by symbols. Suppose that A and B are
two related manifestations in the environment say,, the
colour and taste of a fruit ; then, so long as we contemplate
their relation

by

itself,

or as associated with other external

phenomena, we are occupied with a portion of physical
Isow suppose that a and b are the sensations proscience.
duced in the organism by this peculiar light which the fruit
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cliemical action of its juice

tlie

on

tlio

we study

the action of the light on
palate
the retina and optic centres, and consider how the juice sets
known as sweetness,
up in other centres a nervous change
we are occupied with facts belonging to the sciences of
\

then, so long as

Physiology and JEstho-physiology.

Bat we pass

into the

domain of Psychology the moment we inquire how there
comes to exist within the organism a relation between a and
b that in some way or other corresponds to the relation
between A and B. Pyschology is exclusively concerned with
has to investigate
this connection between (A B) and (a 6)
its

nature,

its origin, its

A moment's

introspection will

without thus looking

quences

now make

it

clear to the

he cannot frame any psychological conception

reader, that

in

meaning, &c.

their

and sequences.

at internal

adjustments
If

to

and

co-existences

se-

external co-existences

he studies the simplest act of per-

ception, as that of localizing a touch in some part of IPS
on the
skin, the indispensable terms of his inquiry are
:

one hand a thing (1) and a position (2), both of which
he regards as objective ; and on the other hand a sensation
(3),

and a

state of consciousness constituting his

sion of position (4),
Again, to cite an
if

as

apprehenboth of which he regards as subjective.
example from the opposite extreme,

he takes for his problem one of his involved sentiments,
that of justice, he cannot represent to himself this

sentiment, or give any meaning to its name, without calling
mind actions and relations supposed to exist in the

to

environment

:

neither this nor any other emotion can be

aroused in consciousness

even vaguely, without positing
consciousness
to which it refers.
And
something beyond
instead
of
when,
studying Psychology subjectively, he
studies

objectively in the acts of other beings, he
finds
himself incapable of stirring a step withsimilarly
out thinking of inner correlations in their references to
it

outer correlations.
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contended by some that Psychology is a part
of Biology, and should be merged in it ; and those who hold
this view will possibly answer the above argument by
54. It is

saying that in many cases the non-psychological part of
Biology also takes into account phenomena in the environ-

ment^ and even definite connections among these phenomena. The life of every organism is a continuous adaptation
of its inner actions to
of

outer actions

interpretation
of the outer actions.

;

and a

involves

the inner actions

complete

recognition

The annual production of

leaves,

flowers,
adjusted to the annual
plants,
is in animals an adjustand
there
of
the
seasons
;
changes
ment between external changes in temperature and abund-

and seeds by

ance,

is

and internal production of

Moreover, there are

ova.

many special relations of structure and function in plants
and animals, that have reference to special relations of structure and function in surrounding plants and animals instance those arrangements of the sexual organs that fit
:

particular phsenoganis for being fertilized
insects that visit them.

by the

particular

But ferae as is this conception of Life (and having based
the Principles of Biology on it I am not likely to question
or to undervalue it), I nevertheless hold the distinction
above drawn

to

be

substantially

valid.

out Biology proper, the environment and

For throughits

correlated

phenomena are either but tacitly recognized, or, if overtly
and definitely recognized, are so but occasionally ; while
the organism and its correlated phenomena practically
monopolize the attention.
related

phenomena

of the

But in Psychology, the corenvironment are at every step

avowedly and distinctly recognized

;

and are as

essential

every psychological idea as are the correlated pheLet us observe the contrast
nomena of the organism.

to

We

as exemplified..
study digestion.
Digestion implies
Food implies neighbouring plants or animals. But
food.
this implication scarcely enters into our study of digestion,
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the quite special question liow the digestive
fitted to the materials they have to act upon ?

Again, when we interpret respiration

we take

for granted a

surrounding oxygenated medium. And yet to show how
far the two may be separated, we need only remember that
of respiration may be very well traced out
a bladder of gas artificially obtained
breathes
in one who
of
from peroxide
manganese or chlorate of potash. Once

the

phenomena

more, if, in following out the life-history of a plant, we have
to note the adaptation of its hooked seeds to the woolly
fleece of the animal which accidentally carries them, off and
disperses them, this distinct reference to specially- connected
phenomena in the environment, occurs either but once in an

account of the plant's life, or only at long intervals. In fact,
we may say that the great mass of purely biological pheno-

mena may be displayed for some time by an organism deits medium, as
by a fish out of water. Now
observe how different it is with psychological phenomena.
We cannot explain a single act of a fish as it moves about
tached from

in the water,, without taking into account its relations to

neighbouring
attributes.

-objects

The

distinguished

instinctive

by

proceedings

specially-related
of the insect,

equally with those which in higher creatures we call intelligent, we are unable even to express without referring
to things around.
In brief, then, the propositions of
Biology, when

they
imply the environment at all, imply almost exclusively its
few general and constant phenomena, which, because of
their generality and
constancy, may be left out of consideration; whereas the propositions of Psychology refer
to its multitudinous,
special, and ever- varying
because
of
their
which,
speciality and

phenomena,

changeability, can-

not be

left

out of consideration.

55. The admission that
Psychology is not demarcated
from Biology by a sharp line, will
perhaps be construed

;

;
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cannot rightly be regarded as a
But those who so construe the admission,
distinct science.
misconceive the natures of the relations among the sciences.
They assume that there exist objectively those clear separainto tie admission that

*

tions

it

which the needs of

classification

lead us to

make

the divisions
.subjectively. Whereas the fact is, that beyond
between the three fundamental orders of the sciences, Abstract,
^

.

;
"

Abstract-concrete, and

Concrete, there

exist

ob-

no clear separations at all: there are only different groups of phenomena broadly contrasted but shading
off one into another.
To those who accept the doctrine of
Evolution, this scarcely needs saying for Evolution being

jec lively

;

a universal process, one and continuous throughout all
forms of existence, there can be no break no change from

3

I

!*

I

i

I

much

[

Not only do we

j

i

Astronomy and Geology are regarded as distinct. But
Geology is nothing more than a chapter continuing in
detail one part of a
history that was once wholly astronomic ; and even now, many of its leading facts belong as

I

'

,

one group of concrete phenomena to another without a
bridge of intermediate phenomena. It will be well here,
however, to show by illustrations that the simpler concrete
sciences are separable from one another only in the same
way that Psychology is separable from Biology.

,

4

to the older part of the history as to the
younger.
trace back the Earth to a time when its

astronomic attributes were uncomplicated by those
geologic ones that have gradually arisen as it cooled ; not only
in the solar heat,
causing the aerial, marine, and fluvial
currents which work most
geologic changes, are we compelled to recognize an astronomic force ; but in the tidal
wave we have a phenomenon as much astronomic as

geo-

and as much geologic as astronomic. Even he who
arbitrarily excludes from astronomy everything but the

logic,

molar motions throughout the Solar
System (so ignoring
the radiant light and heat by which alone the Sun and
planets are

known

to us) does not
escape this difficulty;
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motion of the tidal wave is a molar motion geneby forces such as generate all other molar motions
and yet it is at the same
exhibited by the Solar System
the
matter
on
Earth's surface,, not disof
a
motion
time
those
other
motions
of matter which
tinguishable from

for the

rated

;

constitute geological changes,
concomitants of it.

many

of which, indeed, are

The separation between Bioseemed
once
and to many
and
impassable
Geology
logy
seems so now. But every day brings new reasons for
;

believing that the one group of phenomena has grown out
of the other.
Organisms are highly-diflerentiated portions
of the matter forming the Earth's crust and its gaseous

envelope;

and

their

differentiation

arisen, like other differentiations,

by

from

the

degrees.

rest

has

The chasm

between the inorganic and the organic is being filled up.
On the one hand, some four or five thousand compounds once
regarded as exclusively organic, have now been produced
artificially from inorganic matter; and chemists do not
doubt their ability so to produce the highest forms of
On the other hand, the microscope has
organic matter.
traced down organisms to simpler and simpler forms until,
the Protogenes of Professor HaeckeL, there has been
reached a type distinguishable from a fragment of albumen

in

by its finely-granular character.
Thus the distinction between Biology and Psychology has
the same justification as the distinctions between the concrete sciences below them.
Theoretically, all the concrete
sciences are adjoining tracts of one science, which has for
its subject-matter, the continuous transformation which the
only

Universe undergoes.
Practically, however, they are distinguishable as successively more specialized parts of the
total science
parts further specialized by the introduction
of additional factors. The Astronomy of the Solar System is
a specialized part of that general Astronomy which includes
oar whole Sidereal System; and becomes specialized by
taking into account the revolutions and rotations of planets

;

?

\
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Geogeny let us call ifc,
that we may include all those mineralogical and meteorological

and

satellites.

Geology

(or rather

now used, recognizes
changes which the word Geology, as
this
but tacitly) is a specialized part of
special Astronomy ;
and becomes specialized by joining with the effects of the
Earth's molar motions,, the effects of continuous decrease in
its

internal molecular motion,

and the

effects of

the molecular

motion radiated from the Sun. Biology is a specialized part
of Geogeny, dealing with peculiar aggregates of peculiar
chemical compounds formed of the Earth's superficial eleaggregates which, while exposed to these same

ments

molar and molecular, also exert certain
and reactions on one another. And Psyactions
general
a
is
chology
specialized part of Biology, limited in its application to the higher division of these peculiar aggregates,

general forces

and occupying itself exclusively with those special actions
and reactions which they display, from instant to instant,
in their converse with the special objects, animate and inanimate, amid which they move.
But this introduction of additional factors, which differentiates each more special science from the more general
science including
-

absolutely

}

it,

fails

because the

factors is gradual.

in every case to differentiate it
introduction of -the additional

It is so not with the

Concrete Sciences

alone, but even with the Abstract-concrete Sciences,
at

first

sight

seem sharply demarcated

;

which

as, for instance,

Physics and Chemistry. Physics, dealing with changes in
the distribution of matter and motion considered apart
from, unlikenesses of quality in the matter, is
obliged to
include in

inquiries all the molecular integrations and
the
disintegrations caused by alterations of temperature
and
which
increase
of
heat
evaporations
meltings
produces,
its

as well as the condensations and crystallizations which follow
decrease of heat. Among other molecular transformations
resulting from losses and gains of molecular motion, are
those known as allo tropic transformations which, without
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the degrees of integration, leave the
appreciably altering
molecules so re-arranged that they exhibit new properties of
the order

we

call

chemical

;

as is

shown by

their

changed

the molecules of other substances, and by their
changed effects on our nerves of sense. Must we class such
molecular transformations as physical phenomena,, because
affinities for

in each case the molecules

concerned are

all

of one kind

?

what are we

to say of isomeric transformations, which
all chemists recognize as of essentially the same nature ?
If so,

In these, molecules of different kinds are concerned. And
show us a re- distribution of heterogeneous
if, because they
molecules instead of homogeneous ones, we put them in the
category of chemical phenomena, we arbitrarily dissociate

two fundamentally-similar classes of facts. Perhaps it will
be replied that in isomeric transformations the molecules art}
homogeneous, relatively to the re-distribution they undergo ;
that each of them, retaining its individuality unchanged,
comports itself towards the rest as though it were a simple
molecule; that nothing more takes place than a re-grouping
of these unchanged molecules ; and that there is thus an
absence of what constitutes a truly chemical change union
The reply is plausible,, but
or disunion of unlike molecules.
it is

this

For there are transformations of
easily disposed of.
nature in which such unions and disunions occur.

A

from one of its isomeric forms
some of its contained
Does this make the
change a chemical one ? Then we must relegate to the
domain of Physics that isotnerism which is not accompanied
by loss or gain of water, and include in the domain of Chemistry that isomerisrn which is so accompanied a very

colloid

compound

in passing

to another, very generally parts with
water, or takes up additional water.

disunion of the sciences, to which I think neither
Nevertheless, unPhysicists nor Chemists will agree.

artificial

is the line winch separates them, we are not
from
prevented
recognizing the broad distinction between.
Molecular Physics and Chemistry. The new factor which.

decided as

liO
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differentiates

Chemistry from Molecular

Physics,

is

the

heterogeneity of the molecules with whose re- distribution^
it deals.
And the contrast hence resulting is too strongly
marked to be obliterated by transitional cases.

In this way it is, then, that the conspicuous presence
of additional factors differentiates Psychology from Biology
proper ; although in Biology proper these factors make an

The contrast between the two is no
more destroyed by such community as exists, than is the
contrast between night and day destroyed by the occurrence
of a dawn which belongs as much to one as to the other.

occasional appearance.

A far more radical distinction remains to be drawn.
under
its objective aspect, Psychology is to be classed
While,
as one of the concrete sciences which successively decrease
in scope as they increase in speciality; under its subjective
56.

aspect, Psychology is a totally unique science, independent
of, and antithetically opposed to, all other sciences whatever.

The thoughts and feelings which constitute a consciousness,
and are absolutely inaccessible to any but the possessor of
that consciousness, form an existence that has no place

among
*

;

the existences with which the rest of the sciences

Though accumulated observations and experiments
have led us by a very indirect series of inferences ( 41) to the
belief that mind and nervous action are the subjective and
objective faces of the same thing, we remain utterly incapable
of seeing, and even of imagining, how the two are related.
deal.

Mind

continues to us a something without any kinship
to other things; and from the science which discovers by instill

trospection the laws of this something, there is no passage,
by transitional steps to the sciences which discover the law.-

of these other things.

I

I

Following M. Comte, there are a few who assert that a
subjective Psychology is impossible ; and to such the above
paragraph will, I suppose, be meaningless. But whoever
recognizes a subjective Psychology., and admits, as he must,

'
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it there can be no objective
Psychology, there-himself
finds
obliged to assign a quite special rank,
upon
not to the first only, but., by implication,, to the second.
To

that without

who

see that the essential conceptions on which Psychology in general proceeds, are furnished by subjective
to those who see that such words as

those

Psychology
feelings,
ideas, memories, volitions, have acquired their several mean-

through self-analysis, and that the distinctions we
make between sensations and emotions, or between auto-

ings

matic acts and voluntary acts, can be established only by
comparisons among, and classifications of, our mental states;

be manifest that objective Psychology can have no
existence as such, without borrowing its data from sub-

it will

And thus perceiving that, until it-Psychology.
acknowledges its indebtedness to subjective Psychology,

jective

Psychology cannot legitimately use any terms that
but must limit itself to nervous coconsciousness,
imply
ordinations considered as physical only; they will see that
even objective Psychology contains an element which differobjective

entiates it from the rest of the special concrete sciences
more than any of these are differentiated from one another.
The claims of Psychology to rank as a distinct science, f
are thus not smaller but greater than those of any other!

If its phenomena are contemplated objectively,!
merely as nervo -muscular adjustments by which the higher

science.

1

organisms from

moment

to

moment
and

adapt their actions to

sequences, its degree of
The
it to a separate place.
entitles
even
then,
speciality,
moment the element of feeling, or consciousness, is used
environing

co-existences

f

to interpret nervo-muscular adjustments as thus exhibited
in the living beings around, objective Psychology acquires

an additional, and quite exceptional, distinction. And it is
further distinguished in being linked by this common
element of consciousness, to the totally-independent science
of subjective Psychology
the two forming together a
double science which, as a whole, is quite sui generis.

,

;
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57. So understanding its scope, we are
enter on the study of Psychology proper.

now prepared

to

The foregoing

discussion serves not unfitly to introduce the several divisions into which the entire subject falls.
First
title

we

come the Inductions of Psychology
will

deal with

the leading

;

under which

empirical generaliza-

under an aspect sometions
presenting them,, however,
And the truths inone.
usual
the
from
what different
elucidated deducwhen
be
possible,
ductively reached will,
tively,

and

by

on
affiliating them.,

the truths of Neuro-physiology

the foregoing chapters.
zEstho-physiology set down in
will next pass to Objective Psychology ; of which

We

three divisions

may

conveniently be made.

Tn the

first,

or

Synthesis, we will trace throughout the animal
kingdom, the progress in these perpetual ^adjustments of

General

Jnner actions to special outer actions, which accompanies increasing evolution of the nervous system
omitting,
so far as may be, the element of consciousness. In the

special

second, or Special Synthesis, we will consider this same
progress more closely, with the view of delineating and
formulating it in terms that imply consciousness. And in

the third, or Physical Synthesis, an endeavour will be made
to show how, by an ultimate principle of nervous action,
this progress is explicable as part of Evolution, in
general.
Turning then to Subjective Psychology, the natures of

particular

modes of consciousness,

as ascertained

by

in-

be treated under the head of Special
And then, under the head of General .Analysis,

trospection, will first

Analysis.
will enter

we

upon the ultimate question of the relation
between Thought and Things.
Two remaining divisions will be devoted, the one to a
comparison between the results reached in the preceding
divisions, with a view of showing their cougruity, and the
other to a series of corollaries constituting that special part
Human Psychology on which Sociology must be based.

of

PART

II.

THE INDUCTIONS OF PSYCHOLOGY.

CHAPTER

I.

THE SUBSTANCE OF MIND.
To

58.

is

write a chapter for tlie purpose of stowing tliat
known, or can be known, of the subject which tlie

nothing
of the chapter indicates,, will be thought strange. It is,
however, in this case needful needful because, in the absence of explanation, much that has gone before, and much
that will come hereafter, may be misinterpreted ; and needful
title

also because

we have

ignorance and that

according as

we

between that absolute
knowledge which may be asserted

to distinguish

partial

give one or other meaning to the terms

used.

For

"

by the phrase su^tancejol^Mm^*' is to be understood Mind as qualitatively differentiated in each portion that
if

;

separable by introspection but seems homogeneous and undecomposable ; then we do know something about the substance of Mind, and may eventually know more.
Assuming**^
an underlying something, it is possible in some cases to see, /

is

and in the

rest to conceive,

how

these multitudinous modifi-

tne phrase is taken to
mean the
...--" *"
.MUflJ^*.
underlying something of which these distinguishable portions
are formed, 'or of which they are modifications
thgp. we
cations of it arise.

But

if

-

'

'

-

"""""

'

;

know nothing about

it,

and never can know,. Anything about'

enough to say that such knowledge is beyond
the grasp of human intelligence as it now esists ; for jno
amount of that which wejsall intelligence, however tran-

iL_ It is not

scSadent,

cmjg^sj^

(

JfL
M

L
>
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These two propositions will need a good deal of elucidaIt will be most convenient to deal first with the last
tion.

59.

To meet

all

imaginable

us set out

possibilities,, let

with the doctrine of Hume, that impressions and ideas are
tlie only tilings known to exist,, and that Mind is merely a
name for the sum of them. In this case, the expression " substance of

Mind"

to each or

any impression or idea individually.

can have no meaning, unless as applied

follows that there are as

there are

as

amounts

different impressions

irs

and ideas ; and this
no substance of Mind
that we have no evidence

to the conclusion that there is

in the sense implied

of

many

Whence it
Mind

different substances of

existence.

;

A

or, at

any rate,

fortiori, the

substance of

Mind cannot

be known.
Contrariwise, let us yield to the necessity of regarding
impressions and ideas as forms or modes of a continuallyexisting something.
Failing in every effort to break the
series of impressions and ideas in two, we are
prevented
from thinking of them as separate existences. While each
particular impression or idea can be absent,, that which
holds impressions and ideas
together is never absent;

and

its

stitutes,

unceasing presence necessitates, or indeed conthe notion of continuous existence or
reality.

.Existence

means

thence

Mind

in

nothing
that

more than persistence;

which

persists

in

spite

and

of

all

and maintains the
unity of the aggregate in
defiance of all
attempts to divide it, is that of which
existence in the full sense of the word mus? be
predicated
that which we must
postulate as the substance of Mind in

f changes/

3pntradistinctipn to the varying forms

the

impossibility of
manifest.
By the
so,

knowing

^assumes.

fhe"" substance

of

But

if

Mind

is

definition, it is that which under,
goes the modification producing a state of Mind.
Consequently, if every staie of Mind is some modification of
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substance of Mind, there can be no state of mind in
which the unmodified substance of Mind is present.
tliis

implies something acted upon and something
To see that this is undeniable we have but
acting upon it.
to glance at the three intelligible propositions which can

Knowing

alone be framed respecting the ultimate character of cognition.
Suppose the thing presented in consciousness persists

unchanged ;

then,, as in

the absence of change there is 110
Suppose there fol-

consciousness, there can be no knowledge.

lows something which has no determinate relation whatever
to its antecedent ; then, the change being wholly indeterminate, there is no knowledge, since knowledge is the establishment in thought of determinate relations. Suppose
lastly, that the succeeding something has a determinate

which precedes it then the implication is
two are linked (if they are not, any other thing may
and to think of a special thing (existequally well follow)
with
a
as
linked
special thing (about to exist) is to
ing)
think of the second as having a speciality resulting from the
co-operation of the first and something else. So that be the
thing contemplated in the act of cognition a symbolized'
activity existing beyond the Mind, or be it a past state of
Mind itself, that which contemplates it is distinct from it.
Hence were it possible for the substance of Mind to be present in any state of Mind, there would still have to be
answered the question What is it which then contemplates
it and knows it? That which in the act of
knowing is affected

relation to that

;

that the

by the thing known, must itself be the substance
The substance of Mind escapes into some new form

of Mind,

in recogHence
nizing some form under which it has just existed.
could the unmodified substance of Mind be presented in

consciousness, it would still be unknowable ; since, until
there had arisen something different from it, the elements of

a cognition would not exist

and as

this something different
Mind, we should have the
substance of Mind known in a state of Mind, which is a con-

would necessarily be some

;

state of

L 2

MS
i

I

;
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In brief, a thing cannot at the same instant be
both subject and object of thought and yet the substance
of Mind must be this before it can be known.
Again, to know anything is to distinguish it as such
tradiction.

;

or such

to class

it

as of this or that order.

An

object

be but little known, when it is alien to obof
which
we have had experience ; and it is said
jects
to be well known, when there is great community of attributes between it and objects of which we have had experience. Hence, by implication, an object is completely known
when this recognized community is complete ; and completely
is

said to

unknown when

there

is

no recognized community

at all.

knowwhich
some
combetween
at
least
two
ledge implies
things
we
know
the
is
how
can
subBut
if
so,
munity
recognized.
stance of Mind ?
To know the substance of Mind is to be
conscious of some community between it and some other
Manifestly, then, the smallest conceivable degree of

substance.

If,

other substance

with the

Idealist,

we

say that there exists no

then, necessarily, as there is nothing with
which the substance of Mind can be even compared, much less
;

assimilated, it remains

unknown.

While,

if

we hold with

the Realist that Being is fundamentally divisible into that
which is present to us as Mind, and that which, lying outside

of

it, is

not Mind

;

then, as the proposition itself asserts a

and not a likeness, it is equally clear that Mind
remains unclassable and therefore unknowable.
difference

From this absolute ignorance of the substance of
considered
as the something of which all
Mind,
particular
states of Mind are modifications, let us now turn to that
partial
""chaknowledge of these particular states, as
60.

qualitatively

which

within our possible grasp.
Although
'the individual sensations and
emotions, real or ideal, of
racterized,

which

lies

consciousness

is built
up, appear to be severally
simple, homogeneous, unanalyzable, or of inscrutable natures,
yet they are not so. There is at least one kind of feelino-
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which, as ordinarily experienced,
is demonstrable not elementary.
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seems elementary, that

And

after

resolving

it

into its proximate components, we can scarcely help susare also
pecting that other apparently-elementary feelings
compound, and may have proximate components like those

which we can in this one instance identity.
Musical sound is the name we give to this seeminglysimple feeling which is clearly resolvable into simpler feelWell known experiments prove that when equal
ings.
blows or taps are made one after another at a rate not
exceeding some sixteen per second> the effect of each is
perceived as a separate noise ; but when the rapidity with
which the blows follow one another exceeds this, the noises
are no longer identified in separate states of consciousness,
and there arises in place of them a continuous state of

On further increasing the
consciousness, called a tone.
of
the
tone
the
blows,
undergoes the change of
rapidity
quality distinguished as a rise in pitch; and- it continues
to rise in pitch as the blows continue to increase in rapidity,

reaches an acuteness beyond which it is no longer
appreciable as a tone. So that out of units of feeling of the

until

it

same kind, many feelings distinguishable from one another
in quality result, according as the units are more or less inThis is not all.- The inquiries of Professor
tegrated.
Helmholtz have shoTn that when, along with one series of
these rapidly-recurring noises, there is generated another
series in which the noises are more rapid though not
so loud, the

tone

show

known

effect is

a change in that quality of the
As various musical instruments

as its timbre.

us, tones

which are alike in pitch and strength are

distinguishable by their harshness or sweetness, their ringing or their liquid characters ; and all their specific pecu-

proved to arise from the combination of one,
or
two, three,
more, supplementary series of recurrent noises
with the chief series of recurrent noises. So that while the
liarities are

unlikenesses of feeling

known as differences

of pitch in tones,
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are due to differences of integration among the recurrent
noises of one series, the unlikenesses of feeling known as
differences of timbre, are due to the simultaneous integration

with this series of other series having other degrees of inteAnd thus an enormous number of qualitativelygration.
contrasted kinds of consciousness that seem severally eleof one simple kind of conmentary,, prove to be composed
sciousness,

combined and re-combined with

itself in multi-

tudinous ways.

Can we

known

If the different sensations
stop short here?
as sounds are built out of a common unit, is it not

be rationally inferred that so likewise are the different
sensations known as tastes,, and the different sensations

to

known

as odours.,

and the

different

sensations

known

as

Sfay, shall we not regard
is a unit common to all these strongly-contrasted classes of

colours

it

?

sensations ?

each class

If the unlikenesses

may be due

as probable that there

among the sensations
among the modes

to unlikenesses

of

of

aggregation of a unit of consciousness common to them
so, too, may the much greater unlikenesses between the
;

all

sensations of each class and those of other classes.

There
element
of
a
be
consciousness, and
may
single primordial
the countless kinds of consciousness may be produced by
the compounding of this element with itself and the recompounding of its compounds with one another in higher
and higher degrees so producing increased multiplicity,
variety, and complexity.
Have we -any clue to this primordial element ? I think
we have. That simple mental impression which proves
to be the unit of composition of the sensation of musical
:

tone, is allied to certain other simple mental impressions

The subjective effect produced by
differently originated.
a crack or noise that has no appreciable duration, is little
else than ajoervous shock.
Though we distinguish such a
nervous shoc^asbeTOTLging to what we call sounds, yet it
does not differ very much from nervous shocks of other
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An

kinds.

electric

eye

;

as

sent through the body,
which a sudden loud report

discharge

causes a feeling akin to that
causes.
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A strong unexpected impression made through the
by a Sash

of lightning, similarly gives rise to a

start or shock; and though the feeling so named seems,
like the electric shock, to have the body at large for its
seat, and may therefore be regarded as the correlative

rather of the efferent than of the afferent disturbance, yet
on remembering the mental change that results from the

instantaneous transit of an object across the field of vision,
I think it may be perceived that the feeling accompanying
the efferent disturbance is itself reduced very nearly to the

same form.

The

state of consciousness so

generated is,
comparable in quality to the initial state of consciousness caused by a blow (distinguishing it from the pain
or other feeling that commences the instant after) ; which
in fact,

caused by a blow, may be taken as
The
the primitive and typical form of the nervous shock.
fact that sudden brief disturbances thus set up by different
state of consciousness

through different sets of nerves, cause feelings
scarcely distinguishable in quality, will not appear strange
when we recollect that distinguishableness of feeling implies
stimuli

and that when the duration is greatly
more
is known than that some mental
abridged, nothing
occurred
and
To have a sensation of
has
ceased.
change
appreciable duration

;

know a tone as acute or grave, to be conscious
of a taste as sweet, implies in each case a considerable conIf the state does not last long enough to
tinuity of state.

redness, to

being contemplated, it cannot be classed as of
or that kind ; and becomes a momentary modification

admit of
this

its

very similar to momentary modifications otherwise caused.
It is possible, then
may we not even say ^probable that

somethingj)f the .same order as that which we call a neryousi
sho^k is the ultimate unit of consciousness ; and^tti^all the
uSikenesses among our feelings result from unlike modes
of integration of this ultimate unit,

I say of the same?
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order,

because

there

are

discernible

differences

among

nervous shocks that are differently caused ; and the primitive nervous shock probably differs somewhat from each of
them. And I say of the same order for the further reason,

we may ascribe to them a general
we must suppose a great unlikeness

that while

nature

The nervous shocks recognized

likeness in
in

as such, are violent

degree.

must

be violent before they can be perceived amid the procession of multitudinous vivid feelings suddenly interrupted
by them. But the rapidly-recurring nervous shocks of

which the different forms of feeling consist, we must assume
to be of comparatively moderate, or even of very slight,
Were our various sensations and emotions comintensity.
posed of rapidly-recurring shocks as strong as those ordinarily called shocks, they would be unbearable indeed life
would cease at once. We must think of them rather as
:

successive faint pulses of subjective change, each having
the same quality as the strong pulse of subjective change
distinguished as a nervous shock.

;

[

The reader will at once see, if he has not already seen,
the complete congruity between this view and the known
character of nerve-action. As pointed out in
33, experiments show that the so-called nerve-current is mtermittent
consists of waves which follow one another from the place
where the disturbance arises to the place where its effect is
The external stimulus in no case acts continuously on
felt.

the sentient centre, but sends to

it

a series of pulses of

molecular motion.

Hence, in concluding that the subjective
is
composed of rapidly-recurring mental
|effect j>r feeling,
we
conclude
that it corresponds with the
shocks,
simply
|

i

!
|

objective cause

change.

Our

the rapidly-recurring shocks of molecular
typical case of musical sound well exhibits

<the agreement.

:

t

We

have a single aerial wave, a single
of the ear, a single impact on the

movement of the drum

expansion of the auditory nerve, a single wave propagated
to the auditory centre., and a single shock of
feeling known
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and then, when there is externally
;
a
of
succession
such aerial waves, each working
generated
its individual physical effect on the auditory structures, and

as a crack or a report

individual psychical effect as a kind of shock, we see
that if the recurrent physical effects exceed a certain speed,
the recurrent psychical effects are consolidated into a sensa-

its

So that here the nerve pulses and the pulses
of feeling clearly answer to one another; and it can scarcely
be doubted that they do so throughout.*
We must not omit a further indirect evidence equally
unlooked for and striking. A conceivable solution is afforded by this hypothesis of two problems which, in its
How is it .possible for
absence, seem entirely insoluble.

tion of tone.

r

*

Though, in the cases of the other sensations, it is equally certain that
the disturbances propagated through the afferent and centripetal nerves are
i liter

mitten t, yet

cessive waves.

furnished

we cannot

in the

same way trace the genesis

A tolerably good clue to their mode of genesis,

by th^ ^action

of light

on the

retina.

Possibly

it

of the sucis,

however,

will be antici-

pated that I am about to assign the rapidly-recurring pulses of the etherial
medium, as the causes of pulses recurring with equal rapidity in the optic
nerves but I am far from intending to do this.
Neither the velocities of
;

the nerve-waves, nor the intervals between the nerve-waves, would yield
the least countenance to such an interpretation ; even were it reconcilable

with the principles of physics. Undulating molecules of ether acting on
the immeasurably-heavier undulating molecules of matter, can work apIf
preciable changes in them only by accumulation of minute effects.
certain etherial undulations correspond in rate with the undulations of some
molecule of matter united with others into a compound then this molecule
;

may, by a long succession of etherial impacts, have its oscillations so increased in their sweep as to cause detachment of it, and consequent deBut
13).
composition of the compound molecule (Principles of Biology,
for the effects of etherial impacts to be thus accumulated, time is required ;
and appreciable time is experimentally shown to be taken by the decomHence, then, a ray of light falling on one of
positions which light effects.
the sensitive elements of the retina, may be supposed to decompose now one
unstable molecule and now another, at intervals very long as compared with
those of the etherial undulations, though very short as estimated by cur
measures and the decomposition of each molecule may be supposed to send
;

along a connected nerve-fibre, the wave of molecular change which, under
its subjective aspect as a nervous shock, becomes the unit of composition of

the sensation called light
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those of heat, of taste, of
Ifeelings so different in quality as
colour, of tone, &c., to arise in nervous centres closely allied
;
i

!

:

i

to OHG another in composition and structure
the course of evolution, can there have

?

And how,

in

been gradually
and genera, and

'

differentiated these wideiy-unlike orders,
Possible answers are at once supplied
species, of feelings ?

:

we assume that diverse feelings are produced by diverse
nodes, and decrees, and complexities, of integration of the
If each wave of
alleged ultimate unit of consciousness.
if

I
1
i

:

I

molecular morion brought by a nerve-fibre to a nervecentre, has for its correlative a shock or pulse of feeling;

1

j

we can comprehend how distinguishable differences
of feeling may arise from differences in the rates of recurrence of the waves, and we can frame a general idea of the
then

way

by the

in which,

at

recurring

motion

through other fibres, of waves
compound _. waves of molecular

arrival

other rates,

formed, and give rise to units of compound
which process of compounding of waves and pro-

may be

feelings

:

duction of correspondingly-compounded feelings, we may
.imagine to be carried on without limit, and to produce any
of heterogeneity of feelings. After recognizing this
possibility, the visible likenesses of nervous centres that are

^amount

the seats of different feelings, cease to be mysterious ; since
the structures of these nervous centres need differ only as

much

as

is

requisite

to

produce different combinations

of the waves of molecular motion.
l

Similarly, there dis-

appears the difficulty of understanding how the multitudinous diverse forms of feeling have been evolved from a

simple sensibility; since complications of the
fniolecular motions, and concomitant feelings, must have

^primitive

gone onpari passu with
structures, organized

61.

by

minute

little.

The nature of Mind

elucidated

and the

correlative complications of

little

By comparing

fact that

it

as thus conceived, will be
with the ^atnre^pf'JSfetterj

a parallelism

:

exists

between that which
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chemists have established respecting Matter and that which

we here suppose respecting Mind,

will help to
justify the

conception.

Multitudinous substances that seem to be homogeneous
and simple, prove to be really heterogeneous and compound ; and many that appear wholly unrelated are shown
by analysis to be near akin. Here is a group of them quite
different in their apparent characters, which have an essenHere is another group simitial component in common.
larly held together by the universal presence of some other
component. And then these seemingly-different substances
each

characterizing a different group, turn out themcontain an element common to the two. For

selves to

is a
large class of salts formed by sulphuric
another
acid;
large class formed by nitric acid ; another
And these acids, along with
acetic
acid; and so on.
by

instance, there

many

have oxygen
Moreover, there

others, are all discovered to

active constituent.

for their
is

reason

simple substances are themthere
is but one ultimate form
selves compound; and that
of Matter, qut_of which the successively-more, ^complex:
to suspect that the so-called

Matter are built up. By the different grouping
and by the combination of the unlike groups
each with its own kind and each with other kinds, it is
forins_.of

,

of units,

supposed that there have been produced the kinds of matter
call elementary ; just as, by further compositions similarly carried on, these produce further varieties and com-

we

plexities.

tropisrn

go

And

this

supposition the phenomena of alloby showing us that the same mass

far to justify,

assumes quite different properties when the.
o aggregation .is changed.
If, then, we see that by unlike arrangements of like units,
all the forms of Matter,
apparently so diverse in nature,

of molecules

mode

may be produced

even without assuming that the socalled elements are compound, we remember how from a few

of these there

may

if,

arise

by transformation and by conibina-

\

I

\

\
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tion numerous seemingly-simple substances, strongly contrasted with their constituents and with one another; we
shall the
?

better

tudinous forms of

conceive the possibility that the. nmlti-

Mind known

as different feelings,

may be

composed of simpler units of feeling, and even of units
shall perceive that such
fundamentally of one kind.
units
of
feeling may, by integration in diverse
homogeneous

We

ways, give origin to different though relatively- simple feelings; by combination of which with one another more complex and more unlike feelings

may

arise

;

and

so

on con-

tinuously.

Here, indeed,

it

may be added

that scnne thing

beyond

between the methods of material
perhaps
and jtnental evolution. When we recal the fact that molecules are never at rest, and that by carrying their individual
rhythmical motions into the compound molecules formed of

analogy may

i

|

exist

them, they produce compound rhythms when we recollect
the extreme complexity of the molecules of nervous matter,
and imagine how various and involved must be the rhythms
of which they are the seats

when, further, we infer the countmust under such conditions

less modifications of rhythms that
^

possible ; we shall dimly see a fitness of molecular
structure for originating, and being affe~cte"dHby, the diversities and complications of molecular
pulses above described.

become

We

'i

shall suspect that there

may be here a further correspondence between a known cause of physical heterogeneity
vand the supposed cause of psychical heterogeneity.

I

62. While reading the last two sections, some will
perhaps have thought that they stand in direct contradiction to the section preceding them.
After alleging that
the substance of Mind cannot be known, an
attempt is

made to show that Mind
and probably in all, resolvable

forthwith
cases

certainly in some
into nervous shocks;

is,

and that these nervous shocks answer to the waves of
molecular motion that traverse nerves aiid nerve-centres

.-
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Thus not only is the substance of Mind supposed
knowable as having this universal character, but
assimilated

closely

not

if

to,

identified

with,

to
it

he
is

nervous

change.
The alarm

The foregoing reasonis groundless however.
of the final question.
a
solution
no
us
nearer
to
ing brings
Even could we succeed in proving that Mind consists of
homogeneous units of feeling of the nature specified, we
should be unable to say what Mj&d is; just as we should'
be unable to say what Matter is, could we succeed in decomposing it into those ultimate homogeneous units of
which it is not improbably composed. In the one case, as in
the other, the ultimate unit must remain, for the reasons asThe reduction of
signed at the outset, absolutely unknown.
all

the

;

1

1

more complex forms

to the simplest form, leaves us *
simplest form as the term out of

with nothing but this
which to frame thought

;

and thought cannot be framed

out of one term. only.
Representation and re-representation
of this ultimate unit of consciousness in terms of itself,

And repreloaves us at last just where we were at first.
sentation of it in any other terms involves a contradiction.
For

to think of

think of

it

in

it

as having

some assigned

nature,

some other mode of consciousness ;

case such other

mode

in

is

;

to

which

of consciousness cannot have this unit

of consciousness for its

component, which

is

contrary to the

hypothesis.
When the

two modes of Being which we distinguish as
Subject and Object, have been severally reduced to their
lowest terms, any further comprehension must be an assimilation of these lowest terms to one another; and, as

we have

by the very distinction of Subitself the consciousness of a differ-

already seen, this is negatived
ject

and Object, which

is

ence transcending all other differences. So far from helping;
us to think of them as of one kind, analysis serves but tc|
render more manifest the impossibility of finding for them a!

common

concept

a thought under which they can be united.

THE INDUCTIONS OF PSYCHOLOGY.

153

Let

,

be granted that all existence distinguished as ol>may be resolved into the existence of units of one

it

jeetive,

i

be granted that every species of objective
to the rhythmical motions
activity, may be understood as due
that
and
of such ultimate units;
among the objective acof molecular motion
waves
the
tivities so understood,, are
Let

kind.

it

And let it
propagated through nerves and nerve-centres.
further be granted that all existence distinguished as subof consciousness similar in
jective^ is resolvable into units
nature to those which we know as nervous shocks ; each of

which

is

:

unit, or

the correlative of a rhythmical motion of a material
group of such units. Can we then think of the sub-

Can the osciljective and objective activities as the same ?
lation of a molecule be represented in consciousness side by

r

1

I

side with a nervous shock,, and the two be recognized as
one ? No effort enables us to assimilate them. That a unit

of feeling has nothing in common with a unit of motion, becomes more than ever manifest when we bring the two into
juxtaposition.

And

the immediate verdict of consciousness

thus given, might be analytically justified were this a fit
place for the needful analysis. For it might be shown that
the conception of an oscillating molecule is built out of many
units of feeling; and that to identify it with a nervous shock

1

would be
j

to identify a whole congeries of units with a single

unit.

63. Here, indeed,,

1

we arrive at

be perpetually pointed out ;

,

rialistic
;
]

'

i'

j

Ji

!

1

\

explanations of mental phenomena,

who seek mateto those who

and

are alarmed lest such explanations
class

'i

the barrier which needs to

alike to those

prove by

may be found. The last
much as the first prove by
Mind may possibly be inter-

their fear, almost as

their hope, that they believe
preted in terms of Matter ; whereas

many whom they

vitu-

perate as materialists, are profoundly convinced that there
is not the remotest
possibility of_ so interpreting "them.

'-ForTEose who, not deterred by foregone conclusions, have
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tlieir analyses to the uttermost, see very
clearly
that the concept we form to ourselves of Matter, is but the
symbol of some form of Power absolutely and for ever un-

pushed

known

to us

;

and a symbol which we cannot suppose

to be
without involving ourselves in contradictions

like the reality

16).
(First Principles,
They also see that the representation of all objective activities in terms of Motion,, is but a re-

presentation of them and not a knowledge of them ; and
that we are immediately brought to alternative absurdities

we assume

Power manifested to us as Motion,, to be
in itself that which we conceive as Motion (First Prin1
"When with these conclusions that Matter and
ciples,
7).
Motion as we think them are but symbolic of unknowable?;
forms of existence, we join the conclusion lately reached that
Mind also is unknowable, and that the simplest form under
if

which

r

Yv

the

e can think of its substance is

but a symbol of some-:

thing that can never be rendered into thought ; we see tliat
the whole question is at last nothing more than the question,

whether these symbols should be expressed in terms of those
a .question scarcely worth de-t
since
answer
us as completely outside
either
leaves
ciding ;

or those in terms of these

f

,

we were

of the reality as

Nevertheless,
that were

it

at first.

may be

we compelled

as well to say here, once for

to choose

between the

all,

translating mental phenomena into physical phenomena, or
of translating physical phenomena into mental phenomena,,

would seem the more acceptable of the
Mind, as known to the possessor of it, is a circumscribed aggregate of activities ; and the cohesion of these activities, one with another, throughout the aggregate, corn-

the latter alternative
two.

pels the postulation of a

But the

activities.

aware

of

this

something of which they are the

same experiences which make him

coherent aggregate

make him aware

of

mental

on

this aggregate,

activities,

of activities that are not

simultaneously
included in it outlying activities which become
tlieir effects

\

alternatives of'

known by

but which are experimentally
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proved to "be not coherent -with
one another (First Principles,

it,

and

to

be colierent with

As, by the defi44).
nition of them, these external activities cannot be brought
within the aggregate of activities distinguished as those of

must

Mind,, they

the

unknown

43.,

for ever remain to

him nothing more than

correlatives of their effects

and can be thought of only

on

this aggregate;
by this aggre-

in terms furnished

he regards his conceptions of these activities
lying beyond Mind, as constituting knowledge of them,, he is
|
I
deluding himself he is but representing these activities in
[terms of Mind, and can never do otherwise. Eventually he
*^is
obliged to admit that his ideas of Matter and Motion,
gate.

Hence,

if

:

I

merely symbolic of unknowable

realities,

are complex states

But if, after
\of consciousness built out of units of feeling.
whether
in
units
of feeling
he
this,
asking
admitting
persists
are of the

same nature as the units of force distinguished

as external, or whether the units of force distinguished as
external are of the same nature as units of feeling; then

the reply, still substantially the same, is that we may go
farther towards conceiving units of external force to be
identical with units of feeling, than we can towards conceiving units of feeling to be identical with units of external
force.

Clearly, if units of external force are regarded as abso-

unknown and unknowable, then to translate units of
feeling into them is to translate the known into the unknown.,

lutely

which is absurd* And if they are what they are supposed to
be by those who identify them with their symbols, then the
difficulty of translating units of feeling into

mountable

them

is

insur-

Force as it objectively exists is absolutely
alien in nature from that which exists subjectively as
Feeling, then the transformation of Force into Feeling
:

if

unthinkable.

Either way, therefore, it is impossible to
Interpret inner existence in terms of ..outer existence. But
on the* other hand, units of Force as they exist obis

1

;|if,

jectively, are essentially the same in nature with those manifested subjectively as units of Feeling; then a ccmcej^ablo
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hypothesis remains open. Every element of that aggregate
of activities constituting a consciousness, is known as belonging to consciousness only "by its cohesion with the

Beyond the

rest.

of this

limits

coherent aggregate of

quite independent of it, and
which cannot be brought into it.
may imagine., then,
that by their exclusion from the circumscribed activities
activities;

activities

exist-

We

constituting consciousness, these outer activities, though of
the same intrinsic nature, become antithetically opposed in
Being disconnected from consciousness, or cut off
aspect.

they are thereby rendered foreign to it. Not
being incorporated with its activities, or linked -with these
as they are with one another, consciousness cannot, as it

by

its limits,

were, run through them; and so they come to be figured as
unconscious are symbolized as having the nature called
material as opposed to that called spiritual. While, however,
it thus seems an imaginable possibility that units of external

may be

Force

identical in nature with units of the force

as Feeling,, yet we cannot by so representing them get
any nearer to a comprehension of external Force. For, as
already shown, supposing all forms of Mind to be composed
of homogeneous units of feeling variously aggregated, the

known

resolution of

them

into such units leaves us as unable as

before to think of the substance of
units

;

and

thus, even could

units of external Force

the force

known

Mind

as

it

exists in such

we

really figure to ourselves all
as being essentially like units of

as Feeling,

and as so constituting a imi-

versa! sentiency, we should be as far as ever from forming
a conception of that, which is inmT ersaily sentient.

Hence though of the two

it

seems easier to translate so-

into so-called Spirit, than to translate socalled Spirit into so-called Matter (which latter is, indeed,
wholly impossible) ; yet no translation can carry us beyond

called Matter

our symbols.
Such vague conceptions as loom before us
are illusions conjured up by the wrong connotations of our

words.

The expression " substance of Mind/

;

if

we

use

M

it

i
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I
I

I

1

\

any other way than as

x of our equation, inevitably
betrays us into errors; for we cannot think of substance
save in terms that imply material properties.
Our only
in

tlie

course is constantly to recognize our symbols as symbols
only ; and to rest content with that duality of them which

pur constitution necessitates.

The Unknowable as mani-

fested to us within the limits of consciousness in the shape
of Feeling, being no less inscrutable than The Unknowable
as manifested

shapes,

beyond the

limits of consciousness in other

we approach no

by rendering

it

which Being

is

nearer to understanding the last
The conditioned form under
into the first.

presentee! in the Subject, cannot,

than the conditioned foim under which Being
in the Object, be the Unconditioned Being
the two.

'-.'.

is

any more
presented

common

to

CHAPTER IL
THE COMPOSITION OF MIND.
6-1.

In the

last

we

chapter

the topic to which this chapter

incidentally encroached on
Certain
to be devoted.

is

shown to be compounded of
was inferred that possibly, if not

apparently-simple feelings were
units of feeling

whence

;

it

other classes are similarly compounded.
probably, feelings of
And in thus treating of the composition of feelings, we, by
the composition of Mind., of
implication, treated of

which

feelings are themselves components.

Here, however, leaving speculations about the ultimate
to observations on its proxicomposition of Mind, we pass

mate composition. Accepting as really simple those constituents of Mind which are not decomposable by introspection, we have to consider what are their fundamental
distinctive characters, and what are the essential principles
of arrangement among them.

The proximate components of Mind are of two
broadly-contrasted kinds Peelings, and B the Relations
65.

between feelings.

Among

the

members

exist multitudinous unlikenesses,

of each group there f
many of which are ex-

tremely strong ; but such unlikenesses are small compared
with those which distinguish members of the one group
from members of the other. Let us, in the first place, consider

which
what are the characters
"
"^'^

'

"

'-

'

|
I

all

'"'"'

"
:

"

Peelings have in

M

2
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com TO on, and what

arc the characters which, all Relations

between feelings have in common.

Each

feeling, as

we here

define

it, is

any portion of con-

sciousness wEich occupies a place sufficiently large to give it
a perceivable, individuali ty ; which has it s individuality marked
off from adjacent portions of consciousness

by

qualitative con-

and which, when introspectively contemplated., appears
to be homogeneous.
These are the essentials.
Obviously if,
under introspection,, a state of consciousness is decomposable

trasts;

into unlike parts that exist either simultaneously or succes-

not one feeling but two or more.

Obviously if
from
an
adjacent portion of conindistinguishable
that
it
with
one
forms
sciousness,
portion is not an individual feeling but part of one. And obviously if it does
not occupy in consciousness an appreciable area,, or an
appreciable duration, it cannot be known, as a feeling.
A relation between feelings is, on the contrary, characsively,, it is

it

is

by occupying no appreciable part of consciousness.
Take away the terms it unites, and it disappears along
with them. ; having no independent place no indiviterized

duality of its own.
analysis*,

what we

of feeling
sition

It is true

call

that,

under an ultimate
be itself a kind

a relation proves to

the

momentary feeling accompanying the tranfrom_one conspicuous feeling to an adjacent_con-

SJDJCUOUS feeling.

extreme brevity,
relations are (as

And

it is

true that, notwithstanding its
character is appreciable ; for

its qualitative

we

shall hereafter see) distinguishable

from

one another only by the unlikenesses of the feelings which

Each relational
accompany the momentary transitions.
in
be
as
one
of
those nervous
fact,
feeling may,
regarded
shocks which we suspect to be the units of composition of
feelings ; and, though instantaneous, it is known as of greater
or less strength and as taking place with greater or less
But the contrast between these relational feelings
facility.
and what we ordinarily call feelings, is so strong that we
must class them apart. Their extreme brevity, their small
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dependence on the terms they unite,

them

in an unniistakeable way.*
will
be well to recognize more fully the truth
it
Perhaps
Besides admitting
that this distinction cannot be absolnte.
differentiate

an element of consciousness, a relation is a momentary feeling, we must also admit that jnst as a relation can
have no existence apart from the feelings which form its
that, as

terms, so a feeling can exist only by relations to other feelStrictly
ings which limit it in space or time or both.

speaking, neither a feeling nor a relation is an independent
there is throughout a dependence

element of consciousness

:

such that the appreciable areas of consciousness occupied by
feelings, can no more possess individualities apart from the

which link them, than these relations can possess
The
apart from the feelings they link.
essential distinction between the two> then, appears to be
that whereas a relational feeling is a portion of con-

relations

individualities

sciousness inseparable into parts, a feeling ordinarily socalled, is a portion of consciousness that admits imaginary
division into like parts which are 'related to one another in
sequence or co-existence.
feeling proper is either made
up of like parts that occupy time, or it is made up of like

A

parts that occupy space, or both.- In any case, a feeling
proper is an aggregate of related like parts, while a relational feeling is undeconiposable.-

contrast between the two which
inferred, feelings are

composed

And this

must

result

is

if,

exactly the

we have

as

of units of feeling, or shocks,

66 Simple feelings as above defined, are of various
To say anything here about the classification of

kinds.

*
It will perhaps be objected that some relations, as those between
things
which are distant in Space or in Time, occupj7 distinguishable portions of
coDSciousness.
These, however, are not the simple relations between
adjacent feelings which we are here dealing with. They are relations that
bridge over great numbers of intervening feelings and relations and come
;

into existence only by quick transitions through thest?
intervening states,
eudiug in the consolidation of them-

]

06
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them, involves some forestalling of a future chapter. This
breach of order, however,, is unavoidable ; for until certain
provisional groupings have been made^ further exposition

I

:

is

scarcely practicable.
Limiting our attention to seemingly-homogeneous feelings
as primarily experienced, they may be divided into the

and the feelings
feelings which are centrally initiated
are peripherally initiated emotions and sensations.

which
These

have widely unlike characters. Towards the close of this
volume evidence will be found that while the sensations are
relatively simple,, the emotions, though seeming to be simple are extremely compound; and that a marked contrast
of character

between them hence

results.

But without

referring to any essential unlikeness of composition,, we shall
shortly see that between the centrally-initiated feelings and
the peripherally-initiated feelings, fundamental distinctions

may. j)e established by introspective comparison.
subdivision has to be made. The peripherally-initiated

A

may be grouped into those which,
caused by disturbances at the ends of nerves distributed on
the outer surface, are taken to imply outer agencies, and
those which, caused by disturbances at the ends of nerves
feelings, or sensation,

distributed withia the body, are not taken to imply outer
agencies j which last, though not peripherally initiated in

the ordinary sense, are so in the physiological sense. But as
its interior, there are

between the exterior of the body and

gradations of depth, it results that this distinction is a
broadly marked one, rather than a sharply marked one.
shall, however, find that certain differential characters among
all

We

the sensations accompany this difference of distribution of
the nerves in which they arise ; and that they are decided
in proportion to the relative sirDerficiality or
centrality of

these nerves.

In contrast with

this class of

primary or real feelings^

thus divided and subdivided, has to be set the complementary class of secondary or ideal feelings, similarly divided

THE
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Speaking generally, the two classes differ
While the primary or originally-proin
intensity.
greatly
duced feelings are relatively vivid, the secondary or reproduced feelings are relatively faint. It should "be added

and subdivided.

that the vivid feelings are taken to

imply objective exciting
agents then and there acting on the periphery of the
nervous system ; while the faint feelings,, though taken to
imply objective exciting agents which thus acted at a past
time, are not taken to imply their present action.
We are thus obliged to carry with us a classification based

on structure and a

classification

based on function.

The *

centrally-initiated feelings, called emotions,
peripherally-initiated feelings, called sensations ; and the

division into

and

subdivision of these last into sensations that arise
exterior of the

body and sensations that

on the

arise in its interior;

respectively refer to differences among the parts in action.^,
Whereas the division into vivid or real feelings and faint

or ideal feelings, cutting across the other divisions at right
angles as we may say, refers to difference of amount in the
actions of these parts.

The

first classification

unlikenesses of kind among the feelings

;

marked unlikeness of degree, common to
67,

From

has in view

and the second, a
all

the kinds.

the classes of simple feelings

we

pass to the

between feelings, respecting which
In
also, something must be said before we can proceed.
default of an ultimate analysis, which cannot be made at
present, certain brief general statements must suffice.
As already said, the requisite to the existence of a rela-:
tion is the existence of two feelings between which it is
the link. The requisite to the existence of two feelings is
some difference. 2Lnd therefore the requisite to the existence of 'a relation, is the occurrence of a change the passage

classes of simple relations

from one apparently-uniform state to another apparentlyuDifonn state, implying the momentary shock produced by
the

commencement of a new

state.

'
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It follows that the degree of the

change or shock, con-

the consciousness of the degree of
stituting in other words
difference between the adjacent states, is the ultimate basis

of the distinctions
division of

them

among

relations.

Hence the fundamental

into relations between feelings that are

however must be divided
equal, or those of likeness, (which
of consciousness that is unlike them), and

by some portion

between feelings that are unequal, or those of unThese last fall ID to what we may distinguish as
relations of descending intensity and relations of ascending
relations

Hkeness.

a greater or to a
according as the transition is to
further
are
And
amount of feeling.
they
distinguishable into relations of quantitative unlikeness, or those occur-

intensity.,

less

ring between feelings of the same nature but different
in degree, and relations of qualitative unlikeness, or those
occurring between feelings not of the same nature.
Relations thus contemplated simply as changes, and
grouped according to the degree of cliange or the kind of

change, severally belong to one or otker of two great
categories wnick take no account of the terms as like or
unlike in nature or amount, but which take account only of
their order of occurrence, as either simultaneous or successive.

TMs fundamental division

of relations into those of co-

existence and those of sequence, is, however, itself dependent
on the preceding division into relations of equality between

For
feelings and relations of inequality between them.
relations themselves have to be classed as of like or unlike
kinds by comparing the momentary feelings that attend the
establishment of them, and observing whether these are like
or unlike , and, as we shall hereafter see, the relations of

and sequence are distinguished from one another
a
only by process of this kind.
co-existence

Having defined simple feelings and simple relaand
tions,
having provisionally classified the leading kinds
of each, we may now go on to observe how Mind is
68.
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up of these elements, and how different portions of it are
characterized by different modes of combination of them.
Tracts of consciousness formed of feelings that are centrally initiated, are

widely unlike tracts of consciousness

formed of feelings that are peripherally initiated and of the
tracts of consciousness formed of peripherally -initiated feel;

that take their rise
ings, those parts occupied by fee^lags
in the interior of the body are widely unlike those parts
occupied by feelings that take their rise on the exterior of

the body. The marked unlikenesses are in both cases due to
the greater or smaller proportions of the relational elements

"Whereas among centrally-initiated feelthat are present.
mutual
the
limitations, both simultaneous and sucings,

between; and whereas among
caused by internal disturbperipherally-initiated feelings
are
some
ances,
extremely indefinite, and few or none
a
definite in
high degree; feelings caused by external disturbances are mostly related quite clearly, alike by coexistence and sequence, and among the highest of them the
mutual limitations in space or time or both, are extremely
These broad contrasts, dependent on the extent
sharp.
to which the elements of feeling are compounded with the
elements of relation, cannot be understood, and their importcessive, are

vague and

far

We

j

will begin with
ance perceived, without illustrations.
those parts of Mind distinguished by predominance of the'
relational elements.

Remembering

that the lenses of the eye form a non-

sentient optical apparatus that casts images on the retina,
we may fairly say that the retina is brought more
directly into contact with the external agent acting on it
than is any other peripheral expansion of the nervous

system.

And

it is

in the tracts of consciousness produced

by the various lights reflected from objects around and
concentrated on the retina, that we find the elements of
feeling most intimately woven UD with the elements of
The multitudinous states of consciousness yielded
relation.

j
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others sharp in their mutual limithe differences that occur between adjacent ones

vision, are

tations

:

all

be noted that the
dominant nnder both of its fundamental forms. Some of the feelings simultaneously limit one
another with great distinctness, and some of them with equal
distinctness successively limit one another.
The
caused
on
the
actions
surface
of
the
by
general
feelings
are
also
off
marked
no
means
so
body
clearly,, though by
in
the
as
those
retina.
which
arise
Sensations
of
clearly
touch initiated at points on the skin very near one another,
form parts of consciousness that are separate though adjaare extremely definite.

It is further to

relational element is here

cent j and these are distinguishable not only as co-existing
in close proximity, bu.t also as distinct from kindred sensations immediately preceding or immediately succeeding

them.

Moreover the

definiteness of their

mutual

limita-

not in time, is greatest among the sensations of touch proceeding from parts of the surface which
have, in a sense, the greatest externality the parts which,
tions, in space

if

tips of the fingers and the tip of the tongue,
have the most frequent and varied converse with outer
Next in the definiteness of their mutual
objects.*
limitations come the auditory., feelings.
.Among such of

like the

these as occur together

the relations are

marked with

Received through uncultivated ears,
a
few
sounds are vaguely separable in
simultaneous
only

imperfect clearness.

though received through the ears of a
musician, many such sounds may be distinguished and
consciousness;

But among successive sounds the relational
components of mind are conspicuous. Differences between

identified.

tones that follow one another, even very rapidly, are clearly
*

The tongue
The mechanical
the food which

is

a

much more

impressions
it

it

active tactual organ than at first appears.
receives are not limited to those given by

manages during mastication

;

but at other times

perpetually exploring the inner surfaces of the teeth, which are to
bodies.

it

it

is

external
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those between contrasted sensations
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]ess

in

decided than
the

field

of

Passing to the sensations of

taste,

we

see that these,, less external in their origin (for

it is

not in

the tip of the tongue,, but over its hinder part and the back
of the palate, that the gustatory nerves are distributed), are
indefinite in their relations.
Such distinc-

'

comparatively

perceived between tastes that co-exist are
comparatively vague, and can be extended to but two or
three.
Similarly, the beginnings and ends of successive
tions as

may be

tastes are far less sharp

than the beginnings and ends of the

visual impressions we receive at every glance } nor can successive tastes be distinguished with anything like the ?aroe
-

rapidity as successive
cided are the mutual

Even more unde-

tones
limitations

among

sensations

of

smell, which, like the last, originate at a considerable dis-

tance from the surface (for the nose

is

not the seat of smell

:

the olfactory chamber, with which the nostrils communicate,
Of simultaneous^
is seated high up between the eyes).
smells the discrimination is very vague ; and probably not

be

Of
separately identified.
it is manifest that they
begin and end indefinitely, and that they cannot be experienced in rapid succession.

more

than

three

smells that follow

We

can

one another,

come now

to the peripherally-initiated feelings set
up by internal disturbances. Among these the most superficial in origin and most relational as they exist in consciousness, are the sensations of

except when making vigorous

muscular tension, Though,
but feeble

efforts, these are

,

though such as are present together mutually limit one
another in a very vague way j and though their beginnings
and ends are so blurred that a series of them is but indisand
into
;
yet they are juxtaposed
parts
contrasted to the extent implied by discriminations and recogdiscriminations and recognitions so partial,
nitions of them
tinctly separable

however, as frequently to require indirect verifications.

It
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sbould be added that the relations

among muscular feelings
They are most

are variable in abundance and distinctness.

the feelings come from muscles that are
and in perpetual action,, as those which move the

when

conspicuous
small,,

and the vocal organs and least conspicuous
when the feelings come from muscles that are large or
centrally seated, or both, as those of the legs and of the
trunk.
Passing over abnormal feelings of pain and
eyes, the fingers,

;

discomfort due to disturbances of nerves distributed within
the limbs and body,, among which the small proportion of
the relational element is manifest,, it will suffice if we come
at once to the feelings originating in parts that are remotest
from the external world, and which, as least relational, are

most distinguished
from those we set out with. Hunger is
O
-fife.%-^
in
its
extremely vague
beginning and end. Commencing unobtrusively and ceasing gradually, it is utterly unlike those
feelings which, closely contiguous in time, make one another
distinct by mutual limitation.
Neither is it appreciably
.

marked out by

co-existing feelings

simultaneous states of consciousness
this indefiniteness of relation,

:

is

its position among
indeterminate. And

both in space and time, chanormal and abnormal.

racterizes other visceral. feelings, both

Of the centraUy-mitated feelings, or emotions, much Jhe
same has to be said as of the last. Their beginnings and
endings in time are comparatively indefinite, and they have
no definite localizations in space. That is to say, they are
,

not limited by preceding and succeeding states of consciousness with any precision ; and no identifiable bounds are put
to

them by

the

states of consciousness that co-exist.

element of mind

Here, then,

is

extrraelyj^onsgicuous.
The sequences among emotions that can occur in a given
period, are comparatively few and indeterminate; and
between such two or three emotions as can co-exist it is
relational

impossible to distinguish in more than a vague way.
t>9.

Further and equally-important distinctions obtain
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between the tracts of consciousness thus "broadly contrastedand they are similarly caused. Presence of the relational
elements, seen in the mutual limitations of feelings, simultaneous and successive,

is accompanied
by the mutual coheof
arid
absence
the
of
sion
relational elements,
feelings ;
seen in the indeterminate boundaries of feelings in space
and time, is accompanied by their incoherence.
Let us
re-observe the tracts of consciousness above compared.

The sharply-defined patches of colour that occur together
in a visual impression., are indissolubly united held
rigidly
in juxtaposition. And successive visual feelings, s'ach as are
by transferring the gaze from one object to
have
a strength of connection that gives a fixed
another,

produced

consciousness of their

order.

Thus the

visual feelings,

others distinguished by the sharpness of their
mutual limitations, are absolutely coherent in space and

above

all

Between sensations of
very coherent in time.
touch given by an object grasped, the cohesion is not so
great.
Though the two feelings produced by two points
simultaneously by a finger, hold together so that
cannot
be removed far from one another in consciousthey
ness ; yet the bond uniting them has much less rigidity than

felt

bond uniting the

visual feelings produced by the two
and
when
the
points ;
feelings are more than two, their connections in consciousness are loose enough to permit of

the

much

variation in the conception of their relative positions.

the strength of links between co-existing feelings of
touch is considerable; as is also that between successive
Still

feelings of the

same kind.

Among the simultaneous

feelings caused by si oiultaneous sounds, especially if they are
not in harmony, the defect of cohesion is as marked as the

defect of

mutual limitation.

But among the successive feelby successive sounds, we find that along with
mutual limitations there go decided mutual cohe-

ings produced
distinct
sions.

Sequent notes,

tenacity.

o?'

Much

articulations, cling together witii
less clearly bounded by one
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another as are

tastes,,

simultaneous and successive, they are

also comparatively incoherent.
there are no connections like

Among

co-existent tastes

those between

co-existent

between the sounds provisual feelings, or even
and tastes do not hold
band
a
duced at the same instant by
Of
cadence.
of
tones
the
together in sequence as do
in
boundthe
with
smells the like is true. Along
vagueness
like those

j

ing of one by another there goes but a feeble linking together.
The feelings accompanying muscular actions have cohesions that are hidden in

much

the same

way

as are their

The difficulty of observing the mutual limitalimitations.
tions of muscular feelings, is due to the fact that each muscle,
or set of muscles, passes from a state of rest to a state of
action or from a state of action to a state of rest, through
gradations that occupy an appreciable time ; and that, con-

sequently, the accompanying feeling, instead of beginning
and ending strongly, shades off at both extremes. Being
thus weak at the places where they are contiguous, these feel-

ings are incapable of strong cohesions. Indeed, if we except
those which accompany great efforts, we may say that they
are altogether so faint compared with most others that their

both in kind and order, are necessarily inconTheir cohesions are in a great degree those
spicuous.
of automatic nervous acts j and are by so much the less the

relations,

cohesions of conscious states.
feelings

which have

Those very vague
may, as before,

their seats in the viscera,

be exemplified by hunger. Here where we reach such extreme indefiniteness of limitation, both in space and time, we
reach an extreme want of cohesion.
Hunger does nob
nor is it
suddenly follow some other into consciousness
suddenly followed by some other. Neither is there any
simultaneous feeling to which it clings.
The relational
;

element of Mind is almost absent ; holding only in a feeble
degree with some tastes and smells.
Lastly, among- the centrally-initiated feelings, or emotions,

the same connection of characters occurs.

When

emotions

THE COMPOSITION OF MIND.

175

co-exist ; they can scarcely be said to liold together: tie
is so feeble, that each may disappear

bond between them

without affecting the others. Between sequent emotions the
links have no appreciable strength no one is attached to
:

another in such

produce constancy of succession.
And though between emotions and certain more definite
feelings which precede them, there are strong connections,
yet these connections are not between emotions and single

way

as to

antecedent feelings, but between emotions and large groups
of antecedent feelings; and even this cohesion, very variable in

its

strength,

A

70.

may

entirely

fail.

further trait in the composition of Mind, dethese correlated traits, may next be set

on

pendent
down. We have seen that tracts of consciousness formed
disturbances, are mostly
the relational element,
of
distinguished by predominance
clearness
and strength of
of
mutual
limitation
involving

of feelings produced

cohesion

among

by external

the component feelings

that, contrariwise, the feelings

ances, peripheral

and

central,

;

and we have seen

produced by internal disturbare mostly distinguished by

comparative want of the relational element, involving proportionate defect of

mutual limitation and cohesion.

"We have

now

to observe that the tracts of consciousness thus broadly
contrasted, are, by consequence, broadly contrasted in the

respect that, in the one case, the component feelings can
unite into coherent and well-defined clusters, while, in the

other case, they cannot so unite.
The state of consciousness produced

by

an_Q,bject seen, is

composed of sharply-outlined lights, shades, and colours,
and the co-existent feelings and relations entering into one
of these groups form an indissoluble whole.

To a

consider-

able degree, successive visual feelings cling together in
defined groups. As most of them are caused by moving
objects

more or

tering of

them

less

complex,

it is difficult

to trace this clus-

in sequence apart from their clustering in

.

*

]
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co-existence.

suddenly

if

we

take the

case

of a

bird

that

are
past close to a window out of which we
is manifest that the successive feelings form a con-

looking, it
sciousness of
that

But

flies

its line

of

movement

so defined

and coherent

the eyes, what was its
The clustering of auditory feelings,

we know, without having moved

exact course.

among those occurring simultaneously,
comparatively strong among those occurring successively.
Hence the consolidated groups of sounds which we know IB
comparatively feeble

is

consciousness as words.

Hence the chains of notes which

we remember

The clustering of
as musical phrases.
tactual feelings in relations of co-existence, though by no
means

so decided as the clustering of co-existent visual feeleither
in the extent or complexity of the clusters or the
ings,
firmness with which their components are united, is nevertheless considerable.
When the hand is laid on some small
object, as a key, a number of impressions may be distinguished as separate though near one another ; but while

mutual relations are so far fixed that approximate
which they exist are known, they do not
constitute anything like such a fixed and defined group as

their

limits within

those given by vision of the key. This imperfect clustering
in co-existence is accompanied by
imperfect clustering in
The successive feelings produced by a fly
sequence.

creeping over the hand, hold together strongly enough and
enough to constitute a consciousness of its general

definitely

movement

as being towards the wrist or

from the wrist,
; but they do

across from right to left or from left to right
not form a consciousness of its exact course.

Tastes
only into very simple and incoherent clusters in
co-existence ; while in sequence they scarcely unite at all.
And the like is true of smells.
unite

Such capability of clustering

as is displayed by the
pericaused
pherally-initiated feelings
by internal disturbances,
occurs among those accompanying the movements of

muscles.

But, along with the comparative vagueness of
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and want of strong cohesion which characterize

these feelings, there goes a comparative indistinctness of the
clusters.
Though the nervous acts of which muscular

motions are results, combine into groups with much prefirst feeble, becomes
cision., yet the combination of them,, at
as
the
repetition which
strong only by repetition. And
makes the combination strong, makes it to the same extent
automatic, the concomitant feelings become less and less
distinct,, and fade from consciousness as fast as they unite.
acts,, complete clustering and unconsciousness go together,, is seen in the fact that consciousness impedes clustered muscular acts. After having many times

How,, in muscular

gone through the
it

is

possible to

series of compound movements required,
walk across the room in the dark and

so long, that is, as the
lay hold of the handle of the door
movements are gone through unthinkingly. If they are
Of
consciously made, failure is almost certain.

the farther class of feelings initiated within the body,
including appetites, pains, &c., it is scarcely needful to say
that there is among them no formation!, of coherent groups.
*

Their great indefmiteness of limitation and accompanying
want of cohesion, forbid unions of theiin, either simultaneous
or successive.

\

Obviously the emotions are characterized by a like want
of combining power.
confused aiid changing chaos is

A

produced by any of them which co-taist.
sence
as its

among them of
presence among

In

fact, the

ab-

capacity for uniting, is as marked
those visual feelings with which we

set out.

!
{

71.

We

come now

to

more complex manifestations

of

these general contrasts. In tracts
pf consciousness where
the relational element predominates, and where the clus-

of feelings is consequently decided, the clusters
themselves enter into relations one 'With another. Grouped
feelings, together with the relations uniting them, are

tering
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fused into wholes which, comporting themselves as single
feelings do, combine with other such consolidated groups
in definite relations
fused;

become

;

in like

and even groups of groups, similarly
manner limited by, and coherent with,

other groups of groups.
Conversely, in tracts of consciousness where the relations are few and vague, nothing of the

kind takes place.
It is among the visual

feelings,

above

all

others multi-

tudinous, definite, and coherent in their relations, that this
compound clustering is carried to the greatest extent.

Along with the

ability to

form that complex consciousness

of lights, shades, and colours, joined in relative positions,
which constitute a inan as present to sight, there goes the
ability to

form a consciousness of two men in a

definite 'and

coherent relation of position there goes the ability to form
a consciousness of
crowd of such men; nay, two or more
aj

such crowds

combined.

may be [mentally

definitely-related

visual feelings

known

The aggregate

of

as a house, itself

aggregates with others such to form tie consciousness of a
street, and the streets to form the consciousness of a
town.

Though the compound

in sequence

clustering of visual feelings

not so distinct or so strong,

it is still
very
marked. Numerous complicated images produced by objects
seen in succession, harjig together in consciousness with considerable tenacity.
There is little, if any, clusteris

1

j

ing of clusters among*, the simultaneous auditpry feelings.
But among the successive auditory feelings there are
definite and coherent <bombinations of
groups with groups.
The fused set of sounjds we call a word, unites with many
others such into a sentence. In some rninds these clusters

of clusters of successive > sounds
again cluster very definitely
successive
sentences are, as we
coherently: many

and

say,

accurately

phrases

will

remembered.

cling

pound clustering

is

similarly,

musical

and elaborate
the tactual feelings this com-

together

Among

melody.

And
into

a long

scarcely traceable, either in space or
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time; and there

is not the remotest
approach to it in the
and
olfactory
gustatory feelings.
For form's sake it is needful to say that these highe?
degrees of mental composition are entirely wanting among
the internally-initiated feelings.
Only among those which
accompany muscular motion is there any approach to it
and here the compound clustering, like the simple cluster;

ing, entails progressing unconsciousness.

One more kindred trait of composition- must "be set
far we have observed only the degrees of mutual limitation, of cohesion, and of complex combining power,
72.

Thus

down.

among

feelings within each order.

It remains to observe

the extent to which feelings of one order enter into relations with those of another,, and the consequent amounts

of their mutual limitations and of their combining powers.
To trace out these at all fully would carry us into unman-

We

must confine ourselves to leading facts.
ageable detail.
Feelings of different orders do not limit one another
as

clearly

as feelings of the

same order

do.

The

clus-^

tered colours produced by an object a': which we look are
but little interfered with by a sounL->the sound does not

put any appreciable boundary to them in consciousness, but
serves merely to diminish their dominance in consciousness.
Neither the combined noises which

make up a

conversation

nor the impressions received through the eyes from'
on the table, are excluded from the niind by the
dishes
the
at table,

accompanying tactual feelings and tastes and smells, as
as colours are excluded by colours, sounds by sounds,
Ofi
tastes by tastes, or one tactual feeling by another.
sensations arising within the body, and still more of
emotions, it may be said that, unless intense, they disturb
It would
but slightly the sensations otherwise arising.
almost seem as though a sensation of colour, a sensation of

much

sound, a,nd a pleasurable emotion produced by the sound,
admit of being superposed in consciousness with but little

2
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mutual obscuration. Doubtless in most cases two simple
of different orders, put
feelings,, or two clustered feelings
bounds to one another in time if not in space there is an
:

the other rather than
extremely rapid extrusion of each by
But it is manifest that
a continuous presence of either.
these alternating extrusions, partial or complete, by feelings
of different orders, are less distinct than the extrusion of

one another by feelings of the same order.
It is a correlative truth that feelings of different orders
cohere with one another less strongly than do feelings of

The impressions which make up the visual
consciousness of an object, hang together more firmly than
the group of them does with the group of sounds making up
the name of the object. The notes composing a melody
the same order.

have a stronger tendency to drag one another into consciousness than any one, or all of them, have to drag into consciousness the sights along with which they occurred these
:

last

may

or

may

noil cohere

one note by the next
larly.,

though

with them

-

y

but the following of

Simioften difficult to prevent.
there is considerable cohesion between the
is

visual sensations produced
soiell of the orange, yet it

by an orange and the

taste or

quite usual to have a visual
consciousness of an orange without its taste or its smell
arising in consciousness ; while it is scarcely possible to have
is

mind one of its apparent characters unaccomother
panied by
apparent characters.
further fact of moment must be added. The feelings
before the

A

of different orders which enter into definite relations and

cohere most strongly, are those among which there is a predominance of the relational elements; and there is an
especial facility of combination between those feelings of
different orders which are respectively held together by relations of the

most

same order.
of

Thus the co-existent visual

feel-

enter into very definite anrl
coherent relations with co-existent tactual feelings.
To tne

ings,

relational

all,

group of lights and shades an object yields to the eyes, there
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group of impressions pro-

duced by touching and grasping the object. Next in order
of strength are the connections between sensations received
through the eyes and those received through the ears ; or
between clusters of the one and clusters of the other.

rather

But though the

feelings clustered in co-existence that form
the visual consciousness of anything, are linked with much

strength to the feelings clustered in sequence that form the
consciousness of its name; yet,, probably because the feelings

forming the one cluster not only differ in kind from those
forming the other but are held together by relations of a

two

different order, the cohesion of the

clusters is not so

As we descend towards the unrelational feelings we
strong.
find that this combining power of class with class decreases.
Between

and smells and certain visceral sensations,

tastes

such as hunger and nausea., there

is,

indeed, a considerable

aptitude to cohere. But after admitting exceptions, it remains
true on the average that the extremely-nnrelational states of

consciousness of different orders, connect but feebly with one
states of con-

another and with the extremely-relational
sciousness.

73.

Thus

far

we have proceeded

as

though Mind were

'

composed entirely of the primary or vivid feelings, andj
the relations among them ; ignoring the secondary or faint
Or if, as must be admitted, there has been a tacit /
feelings.
I

recognition

of these

secondary feelings in parts of the

foregoing sections which deal with the

relations

and

cohesions of feelings in sequence (since in a sequence of feelings those which have passed have become faint, and only
the one present

recognition

is

vivid); yet there has been no avowed
as components of Mind different

them

of

"

from, though

We

with, the
specially consider them

closely

must now

allied

primary

feelings.

and the part they

play.

The cardinal

fact to

be noted as of co-ordinate im-
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portance with the facts above noted,
feeling

is

joined

to,

is

but distinguished

that while each vivi<

from,, other vivid fee]

it is joined to, and identi
ings, simultaneous or successive,,
fled with, faint feelings that have resulted from foregoing

Each particular colour, each specia
of
each
sensation
touch, taste, or smell, is at one
sound.,
that limit it in space o
sensations
known as unlike other
forms
of certain sensation
faint
the
time, and known as like
similar vivid feeling's.

that have preceded it in time unites itself with foregoing
sensations from which it does not differ in quality but onb
in intensity.

On

law of composition depends the orderly struc
In its absence there could be nothing bu1
a perpetual kaleidoscopic change of feelings an everthis

:

ture of Mind.

transforming present without past or future.
"

It is

because

of this tendency which vivid feelings have severally tc
cohere with the faint forms of all preceding feelings like

A

vivid
themselves, that there arise what we call ideaSf
a
constitute
unit
of
that
itself
not
does
by
aggrefeeling
gate of ideas entitled knowledge. Nor does a single faint
feeling

constitute

such a unit.

But an

idea, or

unit of

when

a vivid feeling is assimilated to, or
coheres with, one or more of the faint feelings left by sucli
vivid feelings previously experienced.
From moment to

knowledge, results

moment

the feelings that constitute consciousness segregate

each becoming fused with the whole series of others like

have gone before it ; and what we call knowingeach feeling as such or such, is our name for this act of

itself that

segregation.

The process so
each feeling, as

carried on does not stop with the union of
occurs, with the faint forms of all pre-

it

ceding like feelings. Clusters^of feelings are simultaneouslyjoined with the faint forms of preceding like clusters.
idea of an object or act is composed of groups of similar

An

and similarly-related feelings that have arisen in consciousness from time to time, and have formed a consolidated series
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partially or completely lost their

individualities.

This union of present clustered feelings with past clus-

much greater degree of comwith kindred groups
coalesce
of
groups
plexity.
Groups
of groups that preceded them ; and in the higher types of
Mind., tracts of consciousness of an excessively composite
character are produced after the same manner.
tered feelings

is

To complete

carried to a

this general conception it is needful to say

that as with feelings, so with the relations between feelings.
Parted so far as may be from the particular pairs of feelings

and pairs of groups of feelings they severally unite,
themselves are perpetually segregated.

tions

ment

moment

to

relations

another in respect

terms

their

terms

and each

;

like

distinguished from one
degrees of contrast between
are

kinds of

contrast

between their
from various

relation, while distinguished

concurrent relations,
relations

of the

and the

rela-

From mo-

itself.

is

assimilated to previously- experienced
Thus result -ideas of relations as

those of strong contrast or weak contrast, of descending
intensity or ascending intensity, of homogeneity of kind
or heterogeneity of kind.
Simultaneously occurs a segreEach relation of co-existence
of
a
different
gation
species.

with other like relations of co-existence and
from
relations of co-existence that are unlike
separated
and
kindred
a
it;
classing goes on among relations of
sequence.
Finally, by a further segregation, are formed
that consolidated abstract of relations of co-existence which
is

classed

we know

and that consolidated abstract of relaThis process,
tions of sequence which we know as Time.
here briefly indicated merely to show its congruity with the
general process of composition, cannot be explained at
length the elucidation must come hereafter.
as Space,

:

74
tion of

And now having roughly
Mind

sketched the composihaving, to preserve clearness of outline,
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omitted details

and passed over minor

me go on

indicate the essential

to

qualifications

truth which

;

let

it is

a

the truth
chief purpose of this chapter to bring into view
that the method of composition remains the same throughout
the entire fabric of Mind, from the formation of its simplest

up

feelings

to the formation of those

immense and complex

aggregates of feelings which characterize

its

highest deve-

lopments.
In the last chapter we saw that what is objectively a
wave of molecular change propagated through a nervecentre,

is

what we

subjectively a unit of feeling,, akin in nature to
nervous shock. In one case we found con-

call a

clusive proof that when a rapid succession of such waves
yield a rapid succession of such units of feeling, there
results the continuous feeling known as a sensation ; and

that the quality of the feeling changes when these waves
and corresponding units of feeling recur with a different

Further,
simultaneous series

rapidity.

it

was shown that by unions among

of

such units

recurring

at

unlike

rates, countless other seemingly-simple sensations are pro-

duced.

And we

inferred that what unquestionably holds

these primary feelings of one order, probably holds

among
among primary

feelings of

all

orders.

To what does

this

conclusion amount, expressed in another way ? It amounts
to the conclusion that one of these feelings which, as

contemplated, appears uniform, is really
the
generated by
perpetual assimilation of a new pulse of
to
of
pulses
feeling
feeling immediately preceding it the

introspectively

:

sensation
as

it

constituted

by the linking of each vivid pulse
with
the
series
of past pulses that were severally
occurs,
is

vivid but have severally .become iaint.
And what, otherwise
stated, is the conclusion that compound sensations result

from unions among

different

It is that while

concurrent

series

of

such

the component pulses of each
series are, as they occur, severally assimilated to, or linked
with, preceding pulses of their own kind, they are also

pulses?
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combined in some relation with the pulses of
and the compound sensation so gene;
rated is known as different from other compound sensations of the same order,, by virtue of some speciality in the
severally

concurrent series

among the concurrent series.
Consider now,, under its most general form, the process of
It
composition of Mind described in foregoing sections.
out
carried
on
is no other than this same process
higher and
higher platforms, with increasing extent and complication.
relations

As we have

lately seen,, the feelings called sensations cannot

of themselves constitute Mind, even when great numbers of
Mind is constituted
various kinds are present together.

only when each sensation is assimilated to the faint forms
The consolidation of sucof antecedent like sensations.
cessive units of feeling to form a sensation, is paralleled
in a larger way by the consolidation of successive sensations
to form what we call a knowledge of the sensation as such

form the smallest separable portion of what we
thought, as distinguished from mere confused sentiency.

or such
call

So too

to

is

it

with the relations

among

those feelings that

occur together and limit one another in space or time.
Each of these relations, so long as it stands alone in experience with no antecedent like relations, is not fully
it assumes its character as a
cognizable as a relation
:

component of intelligence only when, by recurrence of
is produced a serial aggregate of such relait, there
Observe further that while each special
sensation is raised into a proximate constituent of simple
thought only by being fused with like predecessors, it
tions.

becomes

a proximate

constituent of

by simultaneously entering

into

with other sensations which limit

compound thought

relations
it

in

of unlikeness

space

or

time;

just as we
sensations

saw that the units or pulses that form simple
by serial union with their .kind, may simultaneously help to form complex sensations by entering

inio relations

of difference

with units of other

kinds.
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of the relations thembetween these unlike sensations. And
becomes manifest that the method by which simple

The same thing obviously holds
selves,

thus

it

that

exist

sensations, and the relations among them, are compounded
into states of definite consciousness, is essentially analogous
to the method by which primitive units of feeling are com-

pounded into sensations.
The nest higher stage of mental composition shows us
The vivid cluster of related
this process repeating itself.
sensations produced in us by a special object, has to be
united with the faint forms of clusters like it that have been

What we call knowing
before produced by such objects.
the object, is the assimilation of this combined group of
real feelings it excites, with one or more preceding ideal
groups which objects of the same kind once excited; and
the knowledge

is

clear

only

when the

series

of ideal

Equally does this principle hold

is

groups
long.
of the connexions, static and dynamic, between each such
special cluster and the special clusters generated by other

Knowledge

objects.

dead and

living, is

less

and habits of things,

of the powers

constituted

by assimilating the more or
by their actions in space

relations exhibited

complex
and time with other such complex

If we cannot
we have no knowledge

relations.

so assimilate them, or parts of them,
of their actions.

That the same law of composition continues without dethrough tracts of higher consciousness, formed of

finite limit

clusters of clusters of feelings held together

by

relations of

an extremely involved kind, scarcely needs adding.

How

clearly the evolution of

Mind, as thus traced
conforms to the
laws of Evolution in general, will be seen as soon as it is
said.
We will glance at the correspondence under each of
75.

through ascending

its
\

sta^^^T^^o^ion,

leading aspects,
Evolution is primarily a progressing integration; and
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throughout this chapter,, as well as the last, progressing inj
tegration has thrust itself upon us as the fundamental iacf
in mental evolution.
came upon it quite unexpectedly?

We

an integrated series of
in the further conand
;
that by integration of two or more such series,, com-

in the conclusion that a sensation is

nervous shocks or units of feeling
clusion

pound sensations are formed.

We have lately seen

that "by

an integration of successive like sensations., there arises the
knowledge of a sensation as such or such; and that each
sensation as it occurs,, while thus integrated with its like,
also unites into an aggregate with other sensations that

And we

have similarly seen that

resulting,

enter into higher inand so on to the

limit it in space or time.

the integrated

clusters

of both

tegrations
end.

The

these

kinds

significance

;

of

these

facts

will

be*

appreciated when
sciousness in which integration is undecided,, are tracts of
consciousness hardly included in what we commonly think
it is

of as

Mind

;

remembered that the tracts of con-

and that the

tracts of consciousness presenting

Mind

in the highest degree, are those in
which the integration is carried furthest. Hunger, thirst,i
nausea, and visceral feelings in general, as well as feelings;

the attributes of

of^ love, hatred^ anger, &c.,

which cohere

little

with .one

f

another and with other feelings, and thu$. integrate, but!
feebly into groups, are portions of consciousness that play!

but subordinate parts in the actions we chiefly class^ as
mental/ Mental actions, ordinarily so called, are nearly all
carried on in terms of those tactual, auditory, and visual feel-

:
;

which exhibit cohesion, and consequent ability to inte-'
Our intellectual operagrate, in so conspicuous a manner.
ings,

mostly confined to the auditory feelings (as
into
words) and the visual feelings (as integrated
integrated
into impressions and ideas of objects, their relations, and
tions are indeed

their motions).

After closing the eyes and observing how
is the part of intellectual consciousness

relatively-immense

that is suddenly shorn away, it will be manifest that the

j

;
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most developed portion of perceptive Mind is formed of
these visual feelings which cohere so rigidly,, which, integrate into such large and numerous aggregates, and which
in their
re-integrate into aggregates immensely exceeding
degree of composition all aggregates formed "by other feel-

And then, on rising to what we for convenience disings.
tinguish as rational Hind, we find the integration taking a
still wider reach.
The ascending phases of Mind show us no

less conspicuthese
of
the
integrated
ously,
increasing heterogeneity
aggregates of feelings. In the last chapter, we saw how
sensations that are all composed of units of one kind, are

rendered heterogeneous by the combination and re-combination of such units in multitudinous ways.
have lately

We

seen that the portions of consciousness occupied by the inand by the emotions, are, as judged

ternal bodily feelings

by

introspection, relatively very simple or homogeneous :
not made up of contrasted parts, nor can we

thirst is

separate a gust of passion into many distinguishable comBut on passing upwards to intellectual consciousponents.
ness, there meets us an increasing variety of kinds of feel-

ings present together. When we come to the auditory^feplings, which play so important a part in processes of thought,
we find that the groups of them are formed of many components, and that those groups of groups used as symbols of
propositions are very heterogeneous. As before howeverwith
integration, so here with heterogeneity, a far higher degree is
reached in that consciousness formed of visual feelings, which
is the most

developed part of perceptive Mind.

heterogeneous

still

And muchmore

are those tracts of consciousness dis-

tinguished as jratiocinative tracts, in which the multiform
feelings given us by objects through eyes, ears, and tactual
organs, nose, and palate, are formed into conceptions that

answer to the objects in

all their

attributes,

and

all

their

activities.

Witi equal

clearness does

Mind

display the further trait
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increase of definiteness.

initiated feelings

and the internal

1(SQ

Both, the central! r-

peripherally-initiated feel-

which play so secondary a part in what we understand
ings,,
as Mind, we found to be very vague
very imperfectly
limited by one another.
Contrariwise, it was shown that
the mutual limitations are decided among those peripherallyinitiated feelings which, arising on the outer surface, enter
largely into our intellectual operations; and that the visual
feelings, which enter by far the most largely into our intellectual operations, are not only by far the sharpest in

mutual limitations, but form aggregates that are
definitely circumscribed than any others, and
aggregates between which there exist relations much more
definite than those entered into by other aggregates.
Thus the conformity is complete. Mind rises to what are
their

much more

j

universally recognized as its higher developments, in pro- J
portion as it manifests the traits characterizing Evolution in!
98.
145).
general (First Principles,
confused|
formed
recurrent
of
sentiency,
pulses of feeling having bur.

A

variety of kind and but little combination, we may
conceive as the nascent Mind possessed by those low types

little

and nerve-centres are not yet clearly
from one another, or from the tissues in which
they lie. At a stage above this, while yet the organs of the
higher senses are rudimentary, and such nerves as exist are
incompletely insulated, Mind is present probably under the
form of a few, sensations, which, like those yielded by our
own viscera, are simple, vague, and incoherent. And from
this upwards, the mental evolution exhibits a differentiation of these simple feelings into the more numerous kinds
which the special senses yield 3 an ever-increasing integration of such more varied
feelings with one another and with
feelings of other kinds ; an ever-increasing multiformity in
the aggregates of feelings produced ; and an ever-increasing
distinctness of structure in such aggregates. Thatjs^to say,
|
in which nerves
differentiated

-
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I

|

of matter and
parallel to tliat redistribution
constitutes Evolution as objectively displayed.

motion which

The correspondences between these views of mental
truths respecting nervous
composition and the general
structure and nervous functions set forth in the last part,
must be briefly indicated.
76.

Speaking generally,

feelings

and the

relations

between

and the fibres which
feelings, correspond to nerve-corpuscles
or rather, to the molecular changes
connect

nerve-corpuscles;
of which nerve-corpuscles are the seats, and the molecular
relation
changes transmitted through fibres. The psychical

between two feelings, answers to the physical relation
between two disturbed portions of grey matter, which are
put in such direct or indirect communication that some
discharge takes place between them.

The

fact that, as elements of consciousness, the relations

between feelings are very short in comparison with the

feel-

ings they unite, has thus its physiological equivalent in the
fact that the transmission of a wave of change through a
nerve-fibre, is very rapid in comparison with the transformation it sets up in a nerve-centre. If we consider each such

transformation to be physically that which psychically we
consider a unit of feeling, then, remembering its appreciable

we may understand how

happens that when the
waves of molecular change brought by an in-coming nervefibre exceed a certain rate of recurrence, the transformation
duration,

set

up by each

lasts till the nest

it

commences ; and hence the

corresponding units of feeling become fused into a continuous feeling or sensation.

We have

seen that predominance of the relational element

of Mind, characterizes the peripherally-initiated tracts of
consciousness which external objects produce. Between this
fact

and the

facts of

nervous structure, there

is

an obvious

agreement. Take the case of the eye. The retina being an
area formed of an immense number of sensitive elements,
close to, but separate from, one another,

and having each
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fibre; it results that the rela-

may 'be established between each one and all tie
others are enormons in number, and that enormous numbers
of relations may be established between
simultaneously-

tions that

excited clusters of

them and other simultaneously-excited

The

of mutual

limitation of the feelings
sharpnass
clusters of feelings here initiated, is also clearly due to
these same structural peculiarities; as are also their rigid
clusters.

and

cohesions and extensive integrations. Without naming the
intermediate cases, it will suffice if we pass to the other
extreme and observe how, in the visceral nervous system,

whence conie feelings that are so simple, so indefinite, and
so incoherent, there is an absence of the appliances
which secure independent excitements of adjacent nerveterminations.

A further harmony
relational

of the same order may be noted. The
element of Mind, as shown in mutual limitation, in

strength of cohesion, and in degree of clustering, is greater
between feelings of the same order than between feelings of
one order and those of another. This answers to the fact
that the bundles of nerve -fibres and clusters of nervevesicles belonging to feelings of one order, are combined
together more directly and intimately than they are with the

and vesicles belonging to feelings of other orders.
Similarly, it holds among feelings of different orders, that
the readiness to enter into relations is much greater between
fibres

those arising in the higher sense-organs, which have nervous
centres closely connected, than between them and the
visceral feelings which arise in parts of the nervous system
that communicate but indirectly with the higher centres.

Even an anomaly appears thus explicable. That such
unrelational feelings as smells have exceptional powers of
calling up remembrances of past scenes, is probably due to
the

fa,ct

that the olfactory centres are outgrowths from the

cerebral hemispheres.

We

have seen that the development of Mind is fundamentally an increasing integration of feelings on successively.
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heterohigher stages, along with which there go increasing
to traits in
answer
traits
these
and
geneity and definitenessj
the evolution of the nervous system before contemplated.

For we found that along with growing distinctness and
an advancing
mulrlfbrmirv of structure, there is throughout
8.)
(See
integration of structure as well as of mass.
out
One- more correspondence of moment may be pointed

correspondence that replaces a supposed discordance.
The most developed and conspicuous part of Mind chiefly
and hence they speak of Mind
occupies men's attention
As hinted in
7, even
and Intelligence as
a

;

equivalents.
to ignore all pre-coneeptions, have
physiologists, intending
been led" into difficulties of interpretation by inadvertently
But Mind is
setting- out with this belief as their postulate.

not wholly or
it

even mainly. Intelligence. We have seen that
and in one sense entirely, of Feelings. Not

consists largely ,

only do Feelings constitute the inferior tracts of consciousness, bat Feeling's are in all cases the materials out of which,
in the superior tracts of consciousness, Intellect is evolved
by structural combination. Everywhere Feeling is the
:

substance of wtdch, where
form. And where Intellect
present,

Mind consists of

present, Intellect is the
not present, or but little

it is
is

feelings that are

unformed or but

Intellect comprehends only the relational
elements of Mind; and to omit Feelings is to omit the
little

formed.

terms between which, the relations

exist.

The recognition of

us from the error of looking
correspondence between the development o
system and the degree of Intelligence. As in
this truth saves

for a regular

the nervous
7

we saw that

the size of the nervous system varies partly as the
quantity
of motion evolved, and partly as the complexity of that

motion

;

so here

we

see that the size of the nervous system

varies partly as the quantity of
Feeling (which has a general
relation to the quantity of motion) and
partly as the degree
of Intellect (which has a general relation to the
complexity

And thus

of the motion)
anomalies disappear*
.

interpreting the facts, supposed

CHAPTER

ILL

THE RELATIVITY OF FEELINGS.
Mind being composed of Feelings and the Relabetween Feelings, and the aptitudes of Feelings for

77.

tions

entering into Relations varying with their- kinds, the ..Relatiin one sense,, to
vity of Feelings is an expression applicable,
certain, of the purely subjective phenomena described in the
last chapter.

different

But

sense.

it is" 'here,

to

be understood in quite a

Having "contemplated Feelings

relations to one another as

in their

components of consciousness,

them in their relations to th.e la'
things beyond consciousness by which they are produced.
Moreover, the things beyond consciousness here to be

we have now

r

to contemplate

""

considered, are not the nerve- disturbances which are the
call feelings on their psychical
physical sides of what we
on .2Estho -Physiology,, the
in
the
sides
chapter
already,
:

relations

between the

subjective

and objective faces of

nervous changes have been described. Our present inquiryf
is into the nature of the connexions between feelings, and(
To treat of thesef
forces existing outside the organism.
before
traversed
is difficult ;
over
without going
any ground
related
to
a
action
since an external
being
feeling only

through an intermediate nervous change, the intermediation
cannot well be left out of sight. Occasional brief repetitions

must therefore be excused.
It should be further premised that

we

are here concerned

o
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mainly with peripherally-initiated feelings which Lave external origins ; or rather,, with those primary or vivid forms of
them, which we call real, in contradistinction, to the secondary
or faint forms we call ideal.
78.

The general

truth,, familiar

to all students of Psy-

chology^ which it is the object of this chapter to present
under its many aspects, is that though internal feeling
habitually depends on external agent, yet there is no likeness
The connexion
bet ween them either in kind or degree.
is conditioned
and
effect
bet ween objective cause
subjective
and variable ways which we
jin ways extremely complex

I

]

|will proceed to consider seriatim.
shall find that each set of conditions so modifies the

We

connexion between objective cause and subjective effect as
In
to determine the qualitative character of the effect.
i

other words, the^ saine agent produces feelings of quite
unlike natures according to the circumstances under which

:

it_acts,
\

j

We shall further
ness, there. is

see that, besides this qualitative unlikea quantitative unlikeness. Between the outer

and the inner fe'eling it excites, there is no such corwhich the physicist calls equivalence nay,
the two do not even maintain an unvarying proportion.
Equal amounts of the same force arouse different amounts
of the same feeling, if the circumstances differ.
Only .while
all the conditions remain constant is there something like a
constant ratio between the physical antecedent and the
force

relation as that

psychical consequent.
79.

Were

I not bound to enumerate

all

aspects of this

would be needless to say that the connexion
between the outer agent and the inner feeling generated by
it, depends on the structjire^
ObviousIyTEe forms o? sensation that can be roused in
relativity, it

the consciousness of a creature, are primarily determined

by
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the peripheral organs with wMcli its type is endowed. This
is so even with the most general of the sensations
that of

A

Crustacean, everywhere enclosed in a hard exoskeleton, can have no such tactual impressions as those which
The impressions
are possible to a soft-skinned animal.

Touch.

received from the ends of

its

limbs and claws

when they

come

in contact with external objects, may be compared to
those which a man receives from poking objects with the
Still more
end of his walking-stick.
manifestly

are the special sensations dependent for their qualities

on

Take the auditory
the presence of special sense-organs.
sensations. Various aquatic creatures that have no developed
organs of Hearing, are nevertheless affected by those vibra-

which to creatures better endowed are sonorous.
When such vibrations are propagated through their medium,
they contract themselves, or they withdraw into their shells
We may reasonably assume that what
if they have them.
tions

they

feel is

a jar somewhat resembling the jar received

by

But in any
the hand from a vibrating musical instrument.
case, the quality of the feeling excited in these lower animals
by sonorous waves,

wholly unlike the quality of the

is

feel-

ing which such waves excite in higher animals.
That, qualities being alike, the quantities of the feelings
produced by given agents vary with the specific structures,
In a bird or mammal having
is an equally familiar truth.
eyes that
faint

bird

fit it

for nocturnal habits, the sensation

aroused by a

much greater than is aroused by it in a
light,
or mammal; and the light which gives to a
is

creature a moderate

amount of sensation

the nocturnal creature

by

its excess.

diurnal

diurnal

suffices to dazzle

Similarly

An

odour which has no apof a man, has a very
on
the
consciousness
efect
preciable
Even
marked effect on the consciousness of a dog.

\vith the olfactory feelings.

greyhound and the beagle, yield us
evidence of decided quantitative differences between the
mental changes caused by the same odour.

varieties of dogs, as the

o 2
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These few instances warrant us In suspecting

that;

in.no

a given amount of a given outer agent
|two species does
(excite exactly the same kind and quantity of feeling.
SO. This

apparently hasty generalization is justified
by the generalization to which we come next ; namely., that
within the same species the relation bet ween objective cause

and subjective
with

tively

effect varies

the

both qualitatively and quantitathat is, with the
varies,

constitution

individual structure.

That peculiarity of vision discovered in himself by Dalton,
and sometimes named after him,, yields an instance of
To those organized as he was,, the
{qualitative difference.
'visible world does not present all the various feelings of
colour that it does to mankind in general.
Sensations which
to others seem strongly contrasted, as red and green, seem
Whence we must conclude that certain
to them the same.

I

|

etherial undulations produce in such persons feelings unlike
those they produce in other persons.
From

sentient states excited through the ears, inav
be drawn
"
S22^
another illustration. Aerial pulses recurring at the rate of
sixteen per second are perceived by some as separate

pulses

;

but by some they are perceived as a tone of very

low pitch.

Similarly at the other

extreme.

Vibrations

exceeding thirty thousand per second, are inaudible through
certain ears ; while through ears that are, as we may suppose,
of somewhat unlike structures, these rapid vibrations are
as an excessively acute sound.

known

Quantitative differences of sensation that are caused by differences of individual organization, every one observes. All
orders of sensations exemplify them. Here are instances

>

from each.

Thick-skinned persons are insensible to

tactual impressions which thin-skinned persons clearly feel ;
and there are persons by whom minute unlikenesses of surface are so distinctly perceived that they are

judge

of commodities,

such

as raw

silk,

employed to

by handling

19?
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How amounts of Savour qnite inappreciable
some
are
readily appreciable by others, the dinner-table
by

them.

constantly reminds ns. And that there are professional
tasters, shows that the gustatory feeling produced by a given

quantity of sapid substance,
greater than usual.

much

is,

in exceptional organizations,
With smells it is the

same. There are those to whom quite delicate perfumes
seem of overpowering strength. And there are those to whom
odours usually felt to be disgusting in the extreme, are
Constitutional differences in
scarcely perceptible.
quickness of hearing, sometimes marked between persons

more marked between persons of
putting his ear to the ground a savage
hears sounds inaudible by a civilized man.
The
of the same race, are
different races.

like holds

By

The Bushman

with visual sensitiveness.

is

;

im-

pressible by changes in the field of view which do not impress
And such tests as occur in the telescopic
the European.

search for minute stars, show that, in the same race, the
light which excites a distinct feeling in one

amount of

person, excites no feeling in another.
Thus we may make wider the startling inference
in the last

section.

drawn

Besides concluding that in no two

species are the subjective effects produced by given objective actions absolutely alike, qualitatively and quantitatively ;
we may conclude that they are absolutely alike in no two,

individuals of the

same

species.
,

81.

Whatever there may seem of excess

in this

state-j

rnent will disappear when we remember that even^jin. the|
same individual the quantity, if not the quality, of the feel|

"ing excited

by an external agent constant

in

kind and del

T

gree, varies according to the constitutional staie/<>v
Of qualitative variations we have but vague and indirect
'>

-

'<

Still the experiences of invalids yield reason to
that
suspect
they occur. There are abnormal states of the
nervous system during which illusive sedations trouble the

evidence.
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The consciousness of a disagreeable smell which is
patient.
one of the premonitory symptoms of an epileptic fit, may be

And if feelings of purely subjective
mistaken for feelings of objective
so
to
"be
as
origin,
strong
nervous derangements, it is
from
extreme
arise
origin, may

named

as an instance.

reasonably inferable that smaller nervous derangements
will often arouse vague subjective states which may mingle

and qualify, the feelings objectively originated.
The quantitative variations which variations of constitu-

with,

tional state entail

among

the feelings produced

by equal

external agents, are very familiar. As before, some are conof --health and some on advancing
sequent on derangements
--__o
>
.._

j_

-

.

~

...

In certain conditions of nervous irritabiyears.
of
sounds
ordinary strength seem intolerably loudj
lity,
unbearable from the excess of visual feelbecomes
daylight
and
even the skin becomes unduly sensitive
causes
it
;
ing

:

there

what

called hyper-sesthesia.
Contrariwise, there
are deviations from health characterized by an anaesthesia
is

allied

is

to that artificially caused a state of comparative
amounts of external stimuli which commonly

indifference to

arouse

much

feeling.

',

How along

with decline of

vigour in old age there goes an increasing anaesthesia of
one or more kinds, we .have daily proof. There is dimness
of sight

;

there

is

dulness of hearing

;

there is often obtuse-

ness of taste.

Thus, besides seeing that the subjective effect produced
by each objective cause varies with the structure of the
species,

and varies with the structure of the individual of

the species, we see that it varies with the constitutional
often in a marked degree.
state of the individual
Very
^possibly the ratio
infinitesimaliy, if

;

never twice the same ; but always

differs

The kind and degree

of effect which an external
on
the
stimulus
produces
psychical state, djepends
physical
also on the part of the organism subject to it.
Equal
82.

;

is

not appreciably.

quan-

.

titles

of

tlie
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same force excite feelings widely unlike,
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quali-

and quantitatively, according to the structures of
the peripheral organs on which they fall.
The qualitative differences we recognize so much as
matters of course that we forget their! significance. Here,
however, they must not be passed over.
Many

tatively

kinds of matter which, when applied i'o the skin at large,
cause only sensations of touch, cause, -when applied to the
tongue, sensations of touch and taste; ^or, if they are kinds
of matter having the tastes we call pu:agent, they arouse in
the skin sensations of heat or tingling.!
Similarly
whiff .of;, ammonia coming in
with volatile substances.

A

contact with the eyes^ produces a sma-:rt ; getting into the
nostrils, excites the consciousness we describe as an intolera-

bly strong odour ; being condensed on the tongue, generates
an acrid taste ; while ammonia applied iln solution to a tender

makes it burn, as we say.
The
sonorous
undulations;, already adverted to
feeling caused by
as varying with the structure of the species, must be named
part of the skin,

-

here also as varying with the structure of the part affected.
A vibrating tuning-fork touched T^ith the fingers, gives

them a sense of jar ; held between t'h'e teeth, it gives this
same sense to the parts in which they are imbedded, while
by communication through the bones of the skull, its vibrations so affect the auditory apparatus^ as to awaken a consciousness of sound a consciousness which alone results if
the tuning-fork does not touch tHe body.
The
different sensations excited by etherial undulations on the
unmodified integument and on those modified portions of it
which constitute eyes (Principles of Biology, 295) yield
The Sun's rays falling on the hand T
further illustrations.
cause a sensation of heat but no sensation of light ; and/
falling on the retina cause a sensation of light but no sensa-

As

Professor Tyndall has proved by experiment on himself, the jretina is msensible tqjkeat-rays of
considerable concentration.

tion of heat.
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That the relation between an outer force and the
feeling it arouses, varies quantitatively according to the
of the body acted
whicla
upon., there are many proofs, of
or two will suffice.
The arched under-surfaoe o
the foot experiences an intense sensation of tickling from.
gentle touch which generates a much feebler sensation o

.

this

kind elsewhere.

Conversely,, the thick skin of

the

tee

bears with comparatively little pain the long-continue
pressure of a hard prominence which would be intolerabl

<

back of the hand.
The feelings caused, "b;
exposing different parts of the skin to the same heat, are not i]
most cases conspicuously unlike in degree ; but there is ou
case in which they are. When drinking a liquid the heat c

to the

which

quite bearable

by that part of the upper lip us~u.aUbe
that if the lip is accidental!
observed
may
so
as
to
a little of the outer slsim,
immerse
dipped deeper,
is

immersed,

it

sensation of scalding results.
find, then, that the same external agent acting- o
different peripheral organs, generates states of consciousneg

We

which have in many cases no likenesses of kind whateve:
and have in other cases immense unlikenesses of degree.
83. The state of the part affected, as well as its structure
has a share in determining the relation between outer
and inner feeling.
Already in the chapter on

has been shown that the ratio borne
tt
change set up in a nerve-termination to the feeling ellcitec
varies with the local conditions.
Obviously this involves
Physiology,

it

by

concomitant variation in the ratio between the amoTixit
external force which initiates the nervous change, and. tl

<

amount of

feeling that eventually results.

It will suffice

1

recall the several causes of the variation.

The temperature of the part is one of them. Betwee
the state of local insensibility produced by excessive coland the state of sensibility accompanying natural warmt!
there arc states showing all gradations in the proportic
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which the incident

force

bears

toi

01

the

feeling

called

forth.

Local anemia affects this proportioia by diminishing the
quantity of sensation which a given amount of outer action
generates

;

and

local hyperasrnia,

by increasing
i

it

often

Hypersemia, however, in; certain cases (possibly by putting an obstacle between: the outer agent and
the nerves to be affected) decreases the amount of
feeling
generated ; as in the partial or complete loss of taste and
extremely.

by a bad cold.
The conation of the structures concerned

smell caused

;

as modified

by

previous discharge of their functions, is a further cause of
variation in the ratio between the objective actions and the
!

due to them.
Sensory organs worn by
excitements
recently undergone, require greater exstrong
ternal forces to arouse the same amounts of internal feelina-s.
O
This is so with touches, tastes, smells,! as well as visual and
subjective effects

.'

auditory impressions.
One more cause of variation, occurring in a special class of
The sensatio^i that follows contact
cases, must be added.
j

with matter hotter or colder than the body, depends less on
the temperature of the matter than ojn. the contrast between
temperature and that of .the bodyj On going into a warm
bath or into cold water, the heat or /the cold seems greater
than it does after a short interval, d-pring which the thermal
its

:

state of the skin

More

striking

has approximate^, to that of the water.
the evidence yielded by cases in which

still is

the same tepid water feels either wirm or cold according to
the temperature of the hand put into it ; nay, in which it
feels both warm and cold to thel two hands, if one has

been

much heated and

the other mttch cooled.

Yet another general fact remains. The relative
motions of subject and object, modify, both qualitatively and
relations between incident forces and
quantitatively, the
84.

evoked

feelings.

s

;

;
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qualitative modification most easily obin the pitch of a sound by the
of the soiunding body towards, or away from,, the

The instance of
that

is

served,,

movement

produced

through a railwaybe going, the tone heard by
each person in the station, changes from a higher to a lower

auditor.

If,

as an e:sgress train passes

station, the whistle liappens to

at

the

moment

marked change

A

still more
engine goes by him.
if the auditor, seated in a
perceivable

the
is

considerable speed in one direction, is
a
whisthing engine travelling rapidly in the
passed by
direction.
opposite
jUnder such circumstances I have obtrain travelling with

served, at the moniep-t of passing, a fall in the pitch of the
note amounting to a major third or even a fourth.

How

an alteration in the number of aerial pulses
reaching the ear in a given time, need not here be explained
this is due to

i

It concerns us only to note that the quality of

at length.

produced by a sounding body is not the same
when the body is approaching or receding as when, sta-

-the feeling

tionary;
i'with

and

that

A

sion.

quality of the feeling changes
rate of approach or reces-

ithe

in the

every change

remarkable

illustration

of

analogous

nature, has been disclosed by inquiries respecting the
Some
qualities of the lights radiated by different stars.
it was' suggested that possibly the
since
apparent
years

colours of the

stars

iare

.determined

by

their motions

away from, 'the Earth at various velocities ; and
this
though
supposition^ has not turned out to be true, yet a
truth akin to it has beei discovered. Though to the naked
towards, or

eye, the quality of the light emanating from each star is not
appreciably affected by the star's velocity of approach to, or

recession from, us
scope,

its

;

as examined through the spectro-

yet,j

quality proves to
i

be thus

affected.

Mr. Huggins

has recently shown that the spectrum of Sirius differs from
the spectrum he would yield were he stationary relatively to

us ; and differs in such w;ay as to show that he is moving
away from us at a rate of more than two millions of miles
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Hence, in a degree appreciably under certain conthe
nature of the feeling excited by luminiferous
.ditions,
undulations, varies according to the relative motion of the
per day.

observer and the body emitting them.

/

variations arising fronk relative motion, we
have "Unfamiliar instance in the different feelings of heat

.

Of quantitative

or of cold produced in

by surrounding media, when

us

and when we move. In;a bath above 100,
.the water seems hotter to a limb that stirs than to one that
is stationary; and every bather knows how much colder

we

are at rest

running water of a given temperature feels than still
water of the same temperature a contrast that becomes
very great when the velocity of the water is much
raised, as in a douche.
Similarly with the air.
greater

A

by those who, instead of standing still, are exin
a
carriage to "the wind of their own speed."
posed
the
explanation of these differences is, that the
Though
chill is felt

medium

in contact with the

skin

is

^continually changed
other, yet it remains
true that the sensation varies in intensity as the relative

in the one set of cases

and not in the

motion of the medium

varies.
I

Thus

85.

far

we have

limited onr attention to the feel-

\

ings excited by external things acting; on the organism. We
must not, however, pass over the feelings which accompany Iji
actions of the organism on external things.
Though
here the relation between subjective and objective changes
\ {

i

'

'

.

does noti obviously vary qualitatively,

it

varies very

much

quantitatively.
If, in muscular action, there took place a transformation of
the feeling of muscular effort into an equivalent of mechanical

then a given amount of such feeling would always
generate the same amount of such effect, through what-

effect

;

ever muscles expended.
The conscious exercise
.

weight

is lifted

by the

But the
of

force

fact is

quite otherwise.
required when a stone

little finger, far

exceeds that re-

2*4
faired

when

THE

ilXDlTCTJGXS OF

the

tone weight
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is

grasped in the hand,
feat

the

of

gymnastic
by the linn. Or again,
over hand, implies a
raising the body ujp a ladder hand
state we call exertion
\io-lier decree? of the subjective
ancl lifted

T

^A

the ladder in the usual way.
implied by Climbing up
amount of feeling gives rise
CIc-criv, therefore", k given
an 'amount of racblar motion which is large or small ac-

tli:-i is

to

This relation

used.
cording to the muscles

dependent on age.

;

The sense of

effort

is also

which a child expe-

riences in raising a ^weight, greatly exceeds in intensity the
sense of effort it will experience in raising the same weight

afterwards. At maturity,
by the same muscles twenty years
a like amount of sensation is the correlate of an increased
amount of produced motion.
Similarly, this relation
varies

quantitatively

as

the

constitutional

state varies.

After a prostrating illness, the feeling of strain that accomis as great- as that which in
panies the raising of a limb,
health accompanies a considerable feat of strength.
86. Were it not that already as much space as can be
afforded has been occupied, it would be well here to illustrate the ways in which both the peripherally - initiated
feelings that arise in internal organs and the centrallyinitiated feelings or emotions,

But

must

have also their several forms

suffice just to indicate these ex-

of relativity.
tensions of the general truth that has been set forth.
For present purposes we may fitly limit ourselves to the
relativity of those

it

peripherally

-

initiated feelingis
directly

traceable to environing agencies.
Their relativities we find
The quality and the quantity of
to be of manifold kinds.
the sensation produced by a given amount of a
given

external force, vary not only with the structure of the
organism, specific and individual, as well as the structure of the part affected, but also with the
age, the constitutional state, the state of the part as modified

by tem-

perature, circulation, and previous use, and even with the

TTTE
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motion of subject and object. l^Thus we may count
nine
different causes which affect qualitatively or quantiup
tatively or both, the relation between t lie exciting physical

relative

agent and the produced psychical modification.

These

dif-

in

causes

ferent

co-operate
ever-changing proportions.
that any change in any one of them
results in some alteration in the kind- or degree of feeling,^

And when we remember
aroused,

we become

subjective

strongly impressed? with the trath_ t

consciousness,

subjective nature, state,,
of objective existence.

determined as

it

and circumstances,

is
is

wholly b;
no measur

Indeed, the primitive belief that redness exists as such
out of the mind, and that sound possesses apart from ourselves that quality which it has to ou* perception, is thus

rendered as hard for the psychologist to entertain as its
opposite is hard to entertain for the 'uncultivated. After
learning that when a tumbler is strubk the blow causes
it a change of form, instantly followed
by an oppoof
which
site change
thfere recurs the first
form, after

in

form, and so on after perceiving thati each of these rhythmical changes of form gives an impact to substances in

contact with the tumbler, generating! visible waves on the
surface of its contained liquid, and wayes having like periods
in the surrounding air
when it has jbeen proved to us that

the feeling of tone results only when jSuch mechanical oscillations of adjacent matter recur with a certain speed, and
varies in quality according to the speed
when, further, we
find that these mechanical oscillations produce this feeling

particular structure, and that, when
on
other
structures, they produce feelings of
they
we become filly convinced that tj^ef
unlike
kinds
;
totally
we call sound, has not*---action
the slightest
form of objective
O
-.,

only

when they fall on a
fall

i

^^-""*-"""w.iL.*

.,,,

."f~

......

...^^^""-"

;

*

1

"-*"*MM "'''"*'

'

auttm-yt.,.

kinship in naturejo jhj^sensatio^

'

'

injis^

Now

Sipailarly

withjin^latipns of

we know heatj^and

.lie.,.etherial^

medium,

forms
light tctb$ nearly-allied
of insensible motion, which may arise by transformation of
that

i

.

\
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ands mar be re-transformed into it, we are
convinced that among the outer actions which arouse in us
the feelings of light,? heat, and sensible motion, there can be

sensible motion

no such

by

among the feelings we know
these feelings cannot be
hence
that
an-.<d

intrinsic differences as

these names;

.^follows irresistibly the

There

like them.

the same holds of

t;

}

istes

and smells

conclusion that

that a bitter flavour

substance yielding it nothing like what we
call bitterness, and t :hat there is no intrinsic sweetness in
the exhaled matter yiVhich we distinguish as a sweet odour ;

implies in the

but that, in these cashes as in the others, the .objective action
which sets up the s^'ubjective state, no more resembles it
Ithan the pressure wl^iich mores the trigger of a
jSles the explosion wFiich follows.
;

Finally, the

induction extends
i

we

l
tension and pressure which

re^sts

of feeling
and another kind of
it

the sensations of

ascribe to mechanical force,

The same weight produces one kind
on a passive portion of the body,

ordinarily so-called.

when

itself to

gun resem-

:

feeling

when supported

at the

Or, to take a better case

the outstretched arm.-

end of
one

if,

hand being opened oui; on the table, a knuckle of the other
hand is thrust down with some force on the back of it,
]

there results a sensation of pain in the back of the hand, a
sensation of pressure in* the knuckle, and a sensation of muscular tension in the active arm.

Which

of these sensations

does the mechanical force in action resemble, qualitatively
or quantitatively ?
Clet'irly, it cannot be assimilated to one

more than another of them
something
t

$

Thus we

;

and hence must in

alien from, or unrepresentable by,

are

brought

,to

itself

be

any feeling.
what we are

the conclusion that

Iconscious of as properties of matter, even

down

to

its

weight and resistance, are but subjective affections produced by objective agencies that are unknown and UIL!

!

Sowable.

All the sensations produced in us

by environ^

ling things are but symbols of actions out of ourselves, the
Inatures of which we cannot even conceive.
-

|
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Tliis

conclusion fully harmonizes with; and

deed an obvious corollary from, those
ology supplies as data to Psychology.

how
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icruths
:

Let us

the structural and functional facts set

is

in-

which Physibriefly note

down

in the prethe
inferences
above
reached
ceding part, yield deductively
inductively.

A

nerve

is

a thread of unstable nitrogenous substance

running from periphery to centre or from centre to periphery, along which, when one of its ends is disturbed,
The
there runs a wave of molecular change to the other.
w:ave of change set up by a peripheral disturbance is not
like the action

up

which causes

in different nerves

by

it

;

and the waves of change

set

different peripheral disturbances

have no such unlikenesses as have the disturbances themHence being obliged to conclude that the kind of
selves.
character
the nerve-centre,
feeling depends either on the
or on the way in which the molecular disturbance is
of

brought to the nerve-centre, or on both ; it becomes inconceivable that any resemblance exists between the subjective
effect andjjhat objective cause which arouses it through the
intermediation of changes resembling neither.
variations.
Seeing, as we
Similarly with the quantitative
disturbance
propagated from peridid, that every nervous
a
to centre undergoes
multiplication, the degree of

phery
which depends primarily on the particular multiplying
structures passed through, and secondarily on the changeable
favour or hinder the multipliphysiological conditions which

what on its physical side is a
central nervous disturbance, is on its psychical side a feeling,
there cannot be constant proportions between feelings and
Quantita-.
the environing stimuli to which they answer.
to the
relative
be
must
as
feeling
'

clear that, if

cation ;

it is

tively

jrolljas qualitatively^

nature and state of the subject.

us not overlook an all-important imand the overlooking of
plication very generally overlooked,
88.

.

But now

let
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inferences of
which leads to elaborate systems of erroneous
kinds.
verr remarkable, not-* to say astonishing,
all
and
arguments of kindred
All the foregoing ai -'guments,
Not a step
existence.
in
Inatu 7 '^, *et out bv"as"stim g objective
of
consciousstates
can b^ 'taken towards* the truth that our
without
tacitly or
r --- a-e tlie ra v things we can know,
unknown something beyond con3 an
]

.

The proposition that whatever we
Vxi>renee which
oroveil.

Relative to

is

e^

cannot
nav
"

^-e^rii^
'

or'-'

an

cannot be

^e intelligibly expressed, without
an external existence

11

"

direct! v

feel has

ourselves only,

D J implication,

"When it is argued that
has no objective reality
sound
what we are conscious!*
antecedent to what
also
the
is
a> sueli. since its antecedent
that
the
two consequents,
and
as
we are conscious of
jar,
which

is

not relative to ourselves.
^ as

i

'

being unlike one another, cannot be respectively like their
^- e validity of the argument depends
'common
antecedent;*
whnllv on the existence of the

common

antecedent as some-

has rem4^ ne< 3- unchanged while consciousngss
'K after finding that the same tepid
ha~s been changing.
water niav feel warm Ho one hand and cold to the other,
thing

it

is

our

that-

inferred that

own

state

activity to

;

warr&th

is relative

which these

to our

own

nature and

valid only supposing the
different sensations are referred, is

the inference
:

is

an activity out of ourselves which has not been modified

by our own activities.
One of two things

'

Either the anteirn^st be asserted
cedents of each feeling, r state of consciousness, exist only
as previous feelings or states of consciousness; or else they,
or some of them, exist apart from, or independently of, consciousness. If the first is asserted, then the proof that what-

we

:

relatively to ourselves only, becomes
Sa 7 that a sensation of sound and
doubly meaningless. Tc>
a sensation of jar cannot
respectively like their common

ever

feel exists

'

^

antecedent because they. are no ^ like one another, is an
the two feelings of sound and
empty proposition ; since
jar

THE IlELATIVITY OF FEE&INGS.
ne^er liaye a

common

antecedent in
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consciousness.

;

combination of feelings that is folloiwed by the
of jar, is never the same as the combination of

by the

of

Tlie
feelino-

feelings

sound ; and hence,
not having a common antecedent, ivfc cannot be argued
that they are nnlike it.
Moreover, if by antecedent is:
meant constant or uniform antecedent (and any other
meaning is suicidal) then the proposition that the antethat

is

followed

feeling

i

.'

cedent

of

sound exists only in consciousness,

lutely irreconcilable with the
sound often abruptly breaks in

fact

that

upon the

the

is

abso-

feeling

series of

of

feelings

otherwise determined, where no antecedent of the specified
The otlier alternative, there-*
kind has occurred.
fore, that the active, antecedent of

each

primary feeling exists
of consciousness, is th^ only thinkable
independently
one|
Ib is the one implicitly asserted in the very proposition
that feelings are relative to our own natures ; and it is taken
for

granted in every step of every argument by which this

proposition

is

proved.

j

Thus^we come once more by anotlier route

to the con-

clusion already twice reached.
BT "(the first part of First
of
the
when
Principles,
relaiivity of knowledge, it
treating
was shown that the existence of a nfrn-relative is unavoid-

ably asserted in every chain of reasoning by which relativity
proved. In the second part o {First Principles y when

is

dealing with the Data o Philosophy^ it was shown that the
co-existence of subject and object ifs a deliverance of consciousness which, taking precedence! of all analytic examina-

but subsequently verified by analytic examination, is a
truth transcending all others in certainty. And here again,
the validity of the conclusion that whatever we feel exists

tion,

only in ourselves, we find to depend
the
entirely upon
postulate that feelings have antecedents
out of ourselves.

we

as

'

feel

it

i

CHAPTER

IT*

i

THE RELATIVITY

<)P

BELATIOXS BETWEEN FEELINGS,

i

The mildest

S9.
thai

it is

spoken

on

jcriticism

tliis

title will

an awkwarcf. combination of words

critic will

retry likely

sensical or as meaningless.

condemn

;

probably

either as

it

"be

and an outnon-

^Nevertheless it has a definite

meaning not properly; expressible by any other title.
Hind we found to be composed of feelings and the relaIn the last chapter, it was shown
tions between feeling's.
that the kinds and amounts of feelings are determined by
the nature of the subject

exist, as

we know

thenx, only in

consciousness, and have no resemblance to the agents
beyond consciousness; which cause them. And^it^is the
{purpose of this chapter to show that in like manner the
forms and degrees of Delations between feelings are determined by the nature of the subject exist, as we know them,

only in consciousness, and no more resemble the connexions
between outer agents than the feelings they unite resemble
these outer agents.

The most highly compounded relations between feelare those in which they are present to conscious-

ings,

ness not simply as co- existing but as
co-existing in certain
relative positions

^existing, that

is,

intervening and surrounding
are the units o our conception of
Space.
of those

these

compound

relations o

them, must be dealt with

along with

many

positions,

which

The

Co- existence, as

first.

relativity of

we may call
After them we will
pass to

THE RELATIVITY OF RELATIONS.
the

compound

feelings

are

of

relations
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m

whicli
qaac-e> or those
as",
having occurred in

known not simply

succession, but as occupying certain "positions in the series
of states of consciousness, between which there are interrelations of
vening positions occupied by other, states
Sequence, that is, in which Time, regarded as having an
We will next consider
assignable quantity, is an eletnent.

the

compound

relations of Difference,

beyond the mere consciousness of

or those iu which

;Difference, there

is

a

consciousness of the degree of Difference relations of
Difference, that is, in which the related feelings are con-

ceived as differing in strength b}7 assignable amounts.
The relations of Co-existence, of Sequence, and of Difference,

considered under their simplest aspects apart from quantitative implications,

may

then occupy us.

90. l?o great effort of imagination is required to see
that the consciousness of space of three dimensions, consti-

tuted of trebly-compounded relations of Co-existence, is a
consciousness that varies qualitatively according to the
structure of the species.

It needs

but to

call to

mind how

of space is itiodified when we are in
greatly our conception
a dark place of which we know not the bounds, to perceive
that those inferior creatures
as

we do

in the dark,

eyes, and cannot,
tactual
experiences
present

which liave no

supplement

experiences, must have concepint
unlike
tions
quality to our own,
space quite
a
in
so
abstracted
which are
degree from visual
large
the consciousness
must
Not
only
experiences.
be qualiof
Co-existence
relations
of trebly-compounded
those
but
also
inferior
such
in
different
creatures,

by remembered

visual

of

tatively

of doubly-compounded and singly-compounded relations of
creature with eyes is capable of having
Co-existence.

A

the relative positions constituting an area, impressed
on consciousness with apparent simultaneity ; but a creature
can become conscious of these multitudinous
without
all

eyes

p 2

I

|
I

'

.-

.i

ft .
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Hr

,.v.^:.^ ^.^u:.,^.,
.:

J,/
*

..

J

v,~_i';Tt

..-,-.:.,,,,

:

s Y)iiC 3

:i

i

f;.s

.,^_-> ^

through continued tactual explora-

i^}

T

_ n ^of them in distinct succession. And
the seeing
'dimension is knowable bv
^

%
01 ono
Qp ^

m n j-ly-instantaneous
:

consciousness of the

the consciousO f j-^-o things impressing it,
..-.V.^ ^ e ]cff re ^positions in a creature without ej^es
.,.
-Wo-;: <,,, e so close as to be touched at the same

-.^.v^.^.:.:
.

.

,.,.

/.,,.-

^

,T

t

:

j:

;

e
-V

]-^

two^p?

ll

t=

^

i

^

V dv
v

^,

Of course such qualitative
relations
of Co-existence as
coriipound

from ore to t^ e other.

;

,

creatlire s

5^

,viri .-y

-.^,.
s

^e

body) cannot be
u
^ must ^ ast Curing the appreci^
n
i^^tanraneof
)r Illllscu^ ar niovement of a lirnb, or of
\a.
,-,^.;*-.^ recini T"ed fc

^ n ,-~

;,

P

,

amoncy

present to consciousnf

determined by the p e

ss ^ musti

rfectio11

^ ave coun ^es s gradations,
and the range of

^t

of

ni a y ^ e added that there is even a
variation that occurs in the same
srieeics of qualitative
Take two objects sufci-oature usinsr the saP e senses.
s^cr^t

It

*

-:-->n*lv

far apart

to

-^ve standing room between them.

^

e ^ relation of
position jfrom a
a
^ es^ a ^ er having so placed the
distance, contemplate if
I.GUV that one of them Is ^n ^rOD-^ an<^ OI3e ^ them is behind.
I: will be found that wh, at is conceived as a single relation
in the one case cannot e so Conceived in the other. While

H'lvin^ contemplated \

l}

ro objects, it is possible to think of
standing between the tw
bF thinking successively of their
their relative positions or1

^

relations of positicl11 witil selfpound relations of Co-e? istence as conceived

two

^th the

species, vary quantitatively
s/cins. to say the least, VG1

T

That com-

by

dijGferent

structures of the

species,

Animals having
are
nofc
ei
to
have the same
j
great locomotive powersi
es
as
a
^iinals
whose
locomotive
conceptions of given spnp
a creature so constructed that its
powers are very small. TV
s aces around have been
experiences of the larger P
gained
probable.

^

3
by long and quick boun^- ^ distances can scarcely present
the aspects they do to a feature which traverses them
by
slow and many steps.
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The dimensions of our bodies and the spaces moved through
by our linibs, serve us as standards of comparison with environing dimensions ; and conceptions of smallness or laro-eness result according as these environing dimensions are much
much greater than the organic dimensions. Hence,

less or

the consciousness
in

must

space,

"bodily bulk.

times

its

own

of a

vary

given relation of two positions
quantitatively with variation of

Clearly, a mouse, -which has to run many
length to traverse the space which a man

traverses at a stride, cannot have the

same conception of
Quantitative changes in these compound relations of Co-existence are traceable by each person
in his own niental history, from childhood to maturity.
a man.

this space as

Distances which seemed great to the boy seem moderate
to the man; and buildings once thought imposing in height

and mass, dwindle into insignificance.
The physiological state of the organism also modifies
this form of consciousness to a considerable
quantitatively
De Quincey, describing some of his opium-dreams,
extent.
"
buildings and landscapes were exhibited in prosays that
not fitted to receive.
portions so vast as the bodily eye is
to
an
extent
of unutterable
was
and
amplified
Space swelled)

not an

uncommon

thing with nervous
perceptions in which the body
subjects to have
seems enormously extended even to the covering an acre
of ground.

infinity."

It

is

illusive

:

A more special modification of bodily state

also affects the

other nervous structures, the nervous
conception.
structures employed in the apprehension of space have their
As the apprecireceptivity temp orarily diminished by action.

Like

all

ation of a delicate taste is hindered

when

the palate has just

been excited by a very strong taste ; so a small or moderate
magnitude is under- estimated when a great magnitude has

Abuilding that appeared
stood amid smaller buildings, loses much of its
seeming largeness if a far larger building is erected close

just before occupied the attention.

large when

it
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when the Sun is seen in the
ter case
Or, to take a bet
but
norLe
ta
great angular spaces
mid*" of the <kv wi
it} looks yei
izon
muc]l less tlia11 ifc
>
between it and the hor'
to

it.

T

does when close to the, horizon, where the angular space it
subtends is comparably 6 side b -y side wit]l sma11 Angular
spaces.
*

Yet

a-^ain,

compound

relations of Co-existence

the position of the^obse^ 6

^

not

ll]

J

vary with

quantitatively, but, in

can we express
a certain sense, qualita -t^ely ;
s * ze
n
*
.on
from the
distance
the truths that api)are!
depends
-^orm
with
and that
changes
every change in
for so only

apparent

eye,

the Doint of view.

X

^ ne impressions made on us
^hich we are close, are consider-

by two objects to both
ablv removed from ont^ another in consciousness. But as
we recede from such tw< D objects, that compound relation of
Co-existence which

forf

ms our

conception of their relative

and at last disappears
positions, diminishes quantitatively,
the
two
impressions
they
give us merge into
altogether
one.
The facts t- Iaa * e co-existent positions forming
:

^

become
obliquely, and a
a

circle

to

an ellipse when viewed
perception
^ne when viewed edgeways,

straight*
*

illustrate the truth that

relations of Co- existence

compound

itat ^ ve variation as the
place of the
undergo a species of quarof
variation
is
doubtless
due
This i^ind
percipient varies.
rates
of
variation
of
to differences among the'
-quantitative

the

many component

relaT.-^ ons

regarded as a qaalitatrv;

6

j

^u^

^

variation,

^s

n one the

since

less to

be

differences

ot

into differences in the
quality in general are Resolvable
ae
tors.
ratios of the co-operative i-

We are thus
;

driven to

ti*

16

conclusion that what

w^con-

nnot ^e, either in their, natures or
ceive as
space-relations, ca
like those eonneo^ oas among external
tMngs.,J;o

'degrees,

The-J change both qualitatively and
with
the
st ructure, the size, the state, and
.quantitatively
^d- when we see that what
the position, of the percipu; 11 ^
e
saQle connexion between
is, objectively considered/
jwhich they are due,

^
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fcliiiigs, may,, as a space-relation in consciousness.,

be single

OT- double when we remember that, .according as we are
XL ear or far off, it may be too large >to be simultaneously
perceived or too small to be perceived at all; it becomes
iimpossible

to

suppose any identity be?tween this objective
of the multitudinous
subjective

connexion and some one
eolations answering

to

it.

=

.

The compound relations of Sequmce. or those in
conceive phenomena as having occurred, not
vsrliich
slxnply one after another, but a ; occupying places in consciousness between which there are intervals measured by
Intervening places, and from which,^ "by abstraction, we
91.

we

dorive

our conception of Time, do ne^t at

first sight appear
Eeasons may, however, be assigned
for suspecting qualitative variations ini them.
Such qualitative variations as profeably occur, are deter-

to

vary qualitatively.

mined

by

:

differences of specific structure.

A

stationary

cx-eature without eyes, receiving; distinct sensations from
external objects only by contacts whh ch happen at long and
irregular intervals, cannot have in, its consciousness

any

relations of sequence save] those
arising from the
rhythm of its functions. Even -in ourselves the respiz-atory intervals, joined sometimes wit*h the intervals between

compound

slow

part of tfye materials from which
consciousness of duration is derived ; and had we no

-fclie heart's pulses, furnish

our

continuous perceptions of external changes, and conse-

quently no

would

ideas of them, these rhi^hmical
organic actions
obviously yield important dajfca for our consciousness

of Time

indeed, in the absence of locomotive rhythms, our
Eemembering this, and remembering that the
sequences with which we are chiiefly occupied, and from
-v^Mch our conception of Time is chiefly abstracted, are not

sole

:

data.

derived from internal actions, but the
in
our
impressions of external actions, it will be
sequences
manifest that there is most lifcfely a marked qualitative

tliese

sequences

outer
in

Quantitative

and inner cfhanges.

variations in

relations of Sequence as

compoWd

consciousness,

&kQ

manifestly

caused by

existing

the

stmc-

whfich constitute differences of species.
of the vital functions and partly
Subjective rhythms, partly
of the locomotive i functions,, mark out consciousness

tural differences

tolerably regular intervals ; thus yielding measures
between states of consciousness otherwise caused standards
of duration.
Hence" a small creature, in which. tJfa.es e
are
rhythms
very rapid, must have a consciousness of a

into

given objective internal widely unlike the consciousness
of it possessed by a liirge animal, whose rhythms are relatively very slow.

strokes

per

[

'

;

Each

second, i

nervous action.

I

A gnfat/s wings make ten or fifteen thousand
stroke

such nervous

Eacli-

implies a
action,

separate
cliange
by the g-nat
And if tliis,
or

in a nervous centre, is c probably as appreciable
as is a quick movement!- of his arm by a man.
or
like this,;* is the fact, then the Jime

anything

occupied

by a given external chi^ge, measured by many movements
in the one case, must ^eem much longer than it seems^ jm,
the olher^case, when mt^asure(^x^J.Hig} ^I?. 331611 ^

How ^3
ao-e
relations

u quantitative variations in compound
"
determines
-3-...,- -Prois a matter of common remark.
-1

-

v

t

oiSequence,

of size, and conbably these are in part d^e
comitant differences in $he rhythms of the functions, vital
and locomotive: it requires a greater number of a cblld-'s
movements than of a mien's movements to measure a day.
to differences

But that the change
wholly thus caused,

in athe estimation of intervals is
is

^manifest from the

fact that

not

after

at any rate the
longer ones,
maturity is reached, thery, or
continue to undergo a seei^i^g abbreviation. Months to

o^Jjcoanagpear no longer

!

%.9--,
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A

further quantitative variation, ; essentially similar in
nvith
advancing years >
origin to that which takes place
accompanies variation in external cir-cunistances, when this

decreases

or

increases

numbers

the

within a given interval.

If,

after

of vivid experiences
a monotonous life, a

a week
journey of pleasure brings within

remark habitually made

novelties., the

is,

many

that

it

exciting

seems

far

more than a week since home scenes were left behind.
Even a comparatively monotonous 'state of consciousness:
appears long if it is intense instance the time during which/
a severe pain is suffered ; or instance an interval of impatient
:

which is popularly illusexpectation, the seeming length of
" The
trated by the proverb
watchied pot never boils/''

The estimation of Time varies also) with the constitutional
Whatever exalts the vital activities, and so makes

state.

mental impressions stronger, exaggerates the conceptions of
This is notably the case in persons under the
durations.
Detailing his experiences of this influ" to have
ence,
Quiiicey says that he soniejtimes seemed
lived for 70 or 100 years in one nijvht;" nay, to have had
influence of .opium.

De

,

"feelings representative of a millennium passed in that
time, or, however, of a duration far beyond the limits of

any human experience/''
One more cause of quantitative variation in the conscious/

compound relation of Sequence,
among our experiences. Intervals
of Space, become apparently small

ness of a
position
intervals

j

I

to their remoteness.

An

is

change of
"

of Time, like
in proportion'

evening/ spent at a friend's house,
;

seems of considerable length whe^i looked back iipon at the

When /recalled a week after, it
of departure.
subtends by no means so great ah angle in consciousness ;'
and the angle it subtends in consciousness when we are

moment

reminded of
viction that

cannot be

a year after, is very small. There is a conwas several hours lobg but when contemplated

it

it

made

;

of equal apparent length with the several
hours just passed, any more ,'than the apparently-small
it
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on tlie horizon, can be made
the great interval which appeared
lij'.ke
between them when ipve saw them close at hand. In other
words, there is a for ^-shortening of protensive quantity

distance between two',

objects

in actual perception

;

'

extensive quantity;
the intervals between passing exthjjat
periences begin to selem less as soon as they are past, and
continually dwindle a*\s we get farther from them, until at

analogous to the

whence

it

results

their lengths

last

fo "re-shortening -of

become

inappreciable.

To

this

law of

mental perspective is ^lue the feet that, in retrospect^ life
seenis no, longer at for ";ty than it did at twenty.
Hence, concerning .'compound relations of -Sequence, as
:

concerning compound delations of Co-existence, we must say
that probably they are B not qualitatively like the connexions
:

:

to which they answer,-; and certainly they are not quantiFor suspecting that whatever
tatively like them.
objectively originates (four subjective conception of Time, is
in nature ^ dth it, we have the reason that Time,
considered as an abstract from relations of Sequence, must
present a different aspe ct according to the degree of its dissociation from paruciila*ir sequences.
To a lowly-endowed

no i identical

:

;.;

I

j

I

t

(

creature, conscious onlv* of internally-initiated changes, it
cannot appear what it Idoes to a creature chiefly occupied

with changes thai are externally initiated since, in the
it is partially dissociated from both orders -of
.;

|
1

'f

I

last,

changes.

Whence

it

as

it

seenis inferable that, only
partially dissociated
cannot have in consciousness that qualitative
is,
character which absolute., dissociation would give it, and
it

-.

which we must suppose
that

compound

it jto

relations

o*>f

have objectively.
And
Sequence as we conceive them,

be

quantitatively/ like the connexions beyond
consciousness to which, thsy refer, is proved by -the fact that

cannot

they vary in their apparent;* lengths with the structure of the
organism, with its size, with its age, with its constitutional
state,
it

with the number

receives,

and with,

amd

vividness of the impressions

their relative positions in consciousness.
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Manifestly, as no one of tliese variously-estimated lengths
can be taken as valid rather tlian the others, it becomes

impossible to suppose equalitj between an interval of time
as present to consciousness and any nexus of
tilings which
it

symbolizes.
92.

Deeper

existence and

than

the

Sequence,

is

compound relations of Cothe compound relation of

besides being involved in the comparisons
DifEeBgpe ; since,,
of spaces and of times, this is involved in comparisons of
the Forces manifested in Space and Time. We may
fitly
limit ourselves to illustrations taken

from

this last class of

cases.

As

into a conception of two things
co-existing at an
distance
there
enters
the consciousness
assignable
apart,

many or few co-existing positions between them ; and as
into the conception of two changes separated by an assignable interval of time, there enters the consciousness of many

of

or few intervening sequent positions ; so into the conception
of two forces that have an assignable inequality, there
enters the consciousness of many or few degrees of difference ;"

and the conceived amount of difference is determined by the
number of these degrees. What we have here to observe
that our conceptions of^jimounts, of difference, so constituted, Have relativities analogous to those which exist in
is,

our conceptions of amounts of spaces' and amounts of times.
That the compound relation of Difference varies qualitatively according to the structure of the species, we have no
But since a cornpound relation of Difdistinct evidence.

ference has to be conceived in terms of impressions that
differ ; and since the conception df Difference cannot be
dissociated from the

presented, if there is

order of impressions in which it is
but one such order ; it may be inferred

more multithai;, in proportion as the impressions become
tudinous in their kinds, the conception of Difference
becomes more independent of particular differences; and
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that, therefore, in

higher creatures

it is

not qualitatively

the same as in lower; creatures.

That quantitative variations in the conception accompany
specific uniikenessesi of structure, becomes manifest when it
!

is

remembered

that

ja

difference in forces does or does not

a difference in feelings, according as the orInmdent forces
is
or is (not highly recipient.
ganization
that seem alike to a Slowly-endowed creature, seeni conspicugive rise to

ously unlike to a creature endowed with the sense-organs
Where eyes are so little
required ibr aj^r^cijating ihem.
developed that approaching objects are recognized only as

intercepting the sunshine,
light

it

is

obvious that contrasts of

and shade which seem marked to animals with de-

veloped eyes,

are

cpuite imperceptible.

Similarly among;

Between odours
highly- endowed animals of diverse kinds.
both of which producfB in a man no impression whatever, a dog
perceives differences |of strength, probably of many degrees.
Even the structural lunlikenesses of individuals entail such
results.

A .goo.d

detects several gradations between

ealr

tones which to a bad fear

seem alike.
The bulk^ of the prjfeanism is also a

.factor in

m^di^ing

The manifestaquantitatively th^^rell'ition of Difference.
tions of force betweeifi which a creature can
perceive unlikenesses, are limited'?? at the one extreme by its ability to
bear them and at th

other extreme by

its

capacity for

being sensibly affected! by them ; and its size partly determines these limits. A. grain and half-a-grain are hardly

by theirl pressures on the finger ; but if sucborne
cessively
by an animal not more than a grain in
a
difference
livisible into many degrees would
weight,
doubtless be perceptiblq between them.
Conversely, a man
cannot perceive the coi] trast in weight between a ton and
distinguishable

j

half-a-ton, for

he

fails
o put forth a force sufficient to lift
can scarj cely be questioned that in the consciousness of an elepl
one and now
prt, now loaded with
with the other, the feeling
produced would have an unlikenes^

either; but

it

|s

^1
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that might be graduated. Objective differences, all equal in
creature
degree, are thus manifestly appreciable by any

only within a range that
over,

of

it

this

is

is

demonstrable

range,

quantitatively

the

more

really very narrow.
that towards either

and

more

extremity

Difference

of

conceptions

More-

vagu

e

;

an d

become
no .^ ere ^

can there be maintained a parallelism
throughout the range
between the contrasts of inner feelings and the contrasts of
l?or when a mass isrefer.
outer forces to which
they
strained to the
poised in the hand, certain muscles ,^re
us the arm.
If the
the
to
mass
pl
support
degree required
of tiie arm becomes
the
of the mass is

small,
weightthe larger part of the force to be antagonized ; while if the
mass is large, the weight of the aritf becomes the smaller
1
for the support of
Clearly, then, the effort put fort*
part.
e
states of
in
a
constant
element
tB
compared
arm
the

weight

being

difference between
consciousness, must modify the seeming
as t]ie absolute
in
weights to a different extent accord g
r
decreased.
are increased d
amounts of the

weights

How

variations of constitutional

^

tate ;

whether deter-

quantitative varia'conceived
by us, need
tions in the relations of Difference as
from
wliat
kas beea
not be shown in detail. It is

mined by disorder or by age,

also

56

cap

obvious

and depress^0313 of energy and of
which differences
sensibility, must alter the range wi^n
are appreciable, and must modify thel appreciations of them
more especially towards each extremp * the range.
We conclude,, then, that the cpmp ound relation of Differo i structure, OIL size, and
ence as we know it, is
said that all exaltations

:

^dependent

on

.constitutional state.

The same

Dbjective difference

may

have no subjective difference -answ< Ting to itj because the
forces between which it exists Are either excessive or
of appreciation, the
Within the lif
same objective difference may seem (great or small according
And
to the percipient's nature and temporary condition.
relations
in
consciousas we cannot fix on any one of
thesj^

defective in amount.
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ness, rather than

any other, as like the reality beyond coninfer that there is no likeness between
we
inus't
sciousness,
one
of
the
them
ancl
any
reality beyond consciousness.

^

93.

But now 'what are we

to

say about the pure
and of Difference ;

relations of Co-exis^tence, of Sequence,

considered apart from amounts of Space, of Time, and of
Contrast ?
Can we^ say that the relation of Co-existence^
conceived simply as implying two terms that exist at the
>(

same time, but are ^not

specified in their relative positions,

has anything ans wearing to it beyond consciousness ?
Can
we say that out of fpurselves there is such a thing as Suc-

corresponding to the conception we have of one
thing coming after a^nother, without reference to the time
between them ?
Ai^d can. we say that what we know as
cession,

apart fr>m any particular degree of it, has
&s its cause ?
unlikeness
objective
The reply is that yipe cannot frame ideas of Co-existence,

Difference,

of Sequence, and of Difference, without there entering into
ideas of cjuantit-y.. Though we have examined apart

them

of these orders, into which consciousness of quantity avowedly enters ; and though, in
relations of these orders, the
above defining the

the

compound relations

sample
avowed contemplation! of quantity

is excluded ;
yet, on
we
find
that
a
into
tacit
matter,
closely
looking
recogthtp
!nition of quantity is always present. Co-existence cannot be
I
i

;

^|

Sequence
thought "of without iome amount of space.
?
cannot^ be thought oi without some interval of time.
Difference ^ cannot.be tl nought of without some degree of
Hence what l^ias been said above respecting these
contrast.
in their definitely Tcompound forms, applies to
them under those form|% which, by a__fiction, we regard^as
AH the proofed of relativity that held where the
simple.
conceived quantities w0re large, hold however small the

relations

conceived quantities became.
cannot disappear!* from

tities

And

as the conceived quan-

consciousness

without the
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it follows
inevitably that
the relations, themselves in their

relations themselves disapp earing.,

the relativities hold of

ultimate elements.
that

We

the relations of

Difference, as

are thus forced to the conclusion

of Sequence, and of
do
obtain beyond connot
them,

Co-existence,

we know

sciousness.

,

Let us simplify the matter by reducing derivative relations to the fundamental relation; .,nd we shall, then see

more

clearly the truth of

this apparently -incredible
pro*

position..

Every particular relation of Co-existence involves a cognition of some difference in thepositionsgof the things co-existing; resolvable, ultimately, into differences of relative posiAnd differences ^f relative position can
tion towards self.
be known only through differences between the states of con-

accompanying the disclosure of the positions. But
while positions in Space, and co-existing objects occupying
them, are known through relations; of Difference between
of them ;. they are
the feelings accompanying
sciousness

disclosure

Likenf ss, in respect of their
The relation! ofJJo^existence, which?
order of presentation.
is that out of which all Space-conceptions are built, is one

known through

in

relations of

the terms
first or (last
no difference in their order.

which neither term

is

equality in their order

:

exhibit;

Phenomena occurring

in "succession, like those occurring
are
known
as occup fing different positions in
simultaneously,
Intervals between jthem are distinguished by
consciousness.
differences in the feelings that aris^ in passing over the intert

and where the intervals are alifce, they are so classed from
But while the relations
the absence of such differences.

vals;

'

among phenomena

in

Time

are

known

;

as such

or

such

ncl E"o-difference
yielded

through conceptions of Difference
by comparisons of them, they are known as alike in this,
that their terms are unequal in or4er of presentation differ
!

in their order,

Thus

all

Space-relations and l^me-relations

all relations

.
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of Co-existence and Sequence,, are known through, relations
Difference and No 4 difference.
Sequence is Difference of
iss No-difference of order.
Co-existence
Hence we
order;

.of
;

^have at last to deal Jwith the relations of Difference and

And

No-difference.

our entire consciousness being built

up of feelings which {present these relations, both in themselves and in the secondary feelings constituting consciousness of their order,, tlie whole question of the relativity of
relations

is

among

feelings
of the relatjion

relativity

demonstrable.

reducible to the question of the
This is readily
of Difference.

f

The

sole elements,
the indissoluble elements, of the
a|nd
relation are these
A. feeling of some kind ; a feeling
next to it, \ which,
as
coniirg
:

being

distinguishable

another feeling, provesfs itself to be not homogeneous with
the first ; a feeling of "shock., more or less decided, accom1
This shock, which arises from the
panying the transition:
.

difference of the

two

feelings.,

becomes the measure of that

constitutes fby its occurrence the consciousness
a
of
relation
\of
difference, and by its degree the consciousness of the amount of "^difference. That is, the relation of
difference

Difference

as

present !in consciousness

a

change in consciousness.
fresemble, or be in anj- way akin
ithan

^consciousness
"V -unlike.

?

As they

Here

*

one and

two

to,

its

nothing mo_re,
then, can it
source beyond

colours which,

exist" objectively,
there* is nothing

quite independent
ing to the change which
first

are

is

How,

we

call

the two colours are

between them, answer-

results in us from, contemplating
then the cither.
Apart from our consciousf,

ness they are not linked fas are the two feelings they produce in us. Their relation as we think it, being nothing
else

than a change of ouif- state, cannot possibly be parallel
between then\_, when they liave both remained

to anything

":

unchanged.
'i

94.

It is

proper to po^nt out that

all

these conclusions,
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down to
may be

the last of them, are in harn&ony with those which
deduced from the dat& supplied by Physio-

directly

logy to Psychology.

Each
change

j

of some molecular

the

feeling being
concomitant
in a portion of vesicular nei^ye -matter

;

and each

relation being the concomitant of so'me wave of molecular
transformation propagated along a ierve-iibre, or fibres,
from one portion of vesicular nervetmatter to another ; it
1

in the first place, that the various relations as
know them are composed of elements essentially alike ;
\

results,

we
and

it

results.,

in the

second place, that not being inthey cannot

in their ultimate natures,
trinsically different

resemble intrinsically-different objective connexions.
Indeed^ it needs but to think for &n instant of a brain as
a seat of nervous discharges, intermediate between actions in
the outer world and actions in the world of thought, to be
impressed with the absurdity of supposing thai; the con-

among outer actions, after being transferred through
the medium of nervous discharges, caia re-appear in the world

nexions

of thought in the forms they originally had.
95.

tion

But here

let

us not omit

toj

recognize the assumpin all reason-

made throughout, and ine^iaply made

ing used to prove the relativity cbf relations, that there
beyond consciousness, conditions of objective _inani-

:

exist

festation

'

which are symbolized^ by;jrela,tiop.s as we conceive

them.

:
I

The very proposition that what we know as a relation!
is qualitatively and
quantitatively! determined by our own]
nature, and does not resamble any order or nexus beyondi
consciousness, implies that there exists some such order or
nexus beyond consciousness ; and levery step in every argu-i
ment by which this proposition is established, distinctly
posits this order or nexus, and cannot be taken on any
other condition.
obliged...to

Further, the argument assumes, andjs
assume, fundamental; differences,_of objective
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order which are symbolized
subjective order.
For to say that w;hat

by fundamental

we know

differences of

as a relation

between

since
positions in Space, canjnot be like any objective nexus,
indethis relation of positions as conceived by us varies
exists an objective nexus which
finitely, is to say thai] there
has not varied. Two- verdicts of consciousness respecting
a given magnitude are found to be unlike under unlike

whence it is inferred that neither
conditions of perception
But the inference is nonsense
is like the magnitude.
;

of them
if

by

this

magnitude

meant something in consciousness,

is

instead of something beyond consciousness. As it was before
shown in the case of feelings, so it might here be shown in
the case of relations Between feelings, the reasoning used

premises and meaningless in its
/Of course, changing the terms, the
like holds with periods of Time.
Every argument proving

becomes both

false in |ts

conclusion.

1

are relative, falls to pieces on
assumption that there exists some form of
Things from which Timje, as a form of Thought, is derived.
The assumption of ail objective source for the subjective

Time

that our conceptions of
withdrawing the

1

'

relation of Difference,

ijs

implied in the last two assumptions.

shown above,

cognitions of spaces and
aljl special
times involve cognition^ of differences
and if, as shown
above, Space in general], which is resolvable into relations
of Co-existence, and
Timp in general, which is resolvable into
relations of Sequence, sire separable from one another as
If,

as

being respectively constituted, the

and the

last

by

difference

of

by nofdifference of order; it is clear that
of
'objectives_ sources of these subjective forms,
the^postulation
implies postulation~"6f
objective source of Difference.^
order,

And

first

a|n
this postulation of V

a objective source of Difference,
in
all
equally implied
^tle
arguments which prove the
of
the
of
relativity
conceptual
Difference, has for its^ulti^
j

mate^arrant the deepest assignable wammt

|ofJForce.

Though

the Persistence

the relation of Difference, constituted, as
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I.

by a change in consciousness, ca.Lnot be
with anything beyond consciousness; yet that
there is something beyond consciousness to which it is due,
is an inevitable conclusion; since to think otherwise is to,
think of change taking place without ah. antecedent.

we have

seen,

;

identified

|

More certain, then, than the Relativity of Relations as
we conceive them, is the existence oi* Non-relative Forms
which they refer ; since proof of ^he first involves perThere is some ontologica-H
petual assumption of the last.
order whence arises the phenomenal order we know as!
to

Space; there

is

some ontological order whence

phenomenal order

we know

as

ontological nexus whence arises
know as Difference.

arises the?

Time; and there is some'
the phenomenal relation, we
v

i

Q 2

CHAPTER

Y.

THE EEV^ABILITY OF FEELINGS.
out in the second chapter of
poiniBd
On
part, Feelings almit of a double ciassification.
the
into
divisible
are
of
structure "hey
centrallygrounds

As was

96.

this

the peripherally-initiated ; which last are
re-divisible into those which are peripherally initiated by
external actions and t'^ose which are peripherally initiated
by internal actions. And on grounds of function they are

initiated

and"

a line crossing these transversely, into those
primary or vivid feelings produced by direct excitations,
and those secondary <?r faint feelings produced by indirect
excitations.
The one c?lass, known as sensations, are somedivisible

times

known

by

called presentative feelings; and the other class,
as ideas (though, this word is more commonly

applied to clusters of
sentative feelings.

t!?iein),

are sometimes called re-pre-

^

to this grouping of
regard has keen paid
of kind but differdifference
not
which
has in vie^vv
feelings
ence of degree. Thousfh throughout the last two chapters,
we have tacitly recoo-nizejd the distinction though, in dealing
with the relativities of* feelings and of relations, we have
been obliged to take foi granted an established connexion
between the vivid feelings or sensations directly presented,
and the faint feelings or i deas in which they arc represented;
^ have been made respecting the
yefc no definite statement

Thus

far little

:

3

i
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class on
first.
Here we have
th|e
dependence of the second
of
forms
vivid
have
when
been exto inquire how,
'.feelings

happens that faint forais of feelings like them
We have to inquiry what determines this

perienced^

it

afterwards

arise.

what conditions they

revivability

more

revivals

?.&re

or less distinct.*

which render the

\

Since feelings are rarely,, or indeed], never, revived singly
since the things we remember aife, as the word implies,,
in certain relations ;
put together out of feelings standinjg
to
>t>e given we shall have
it results that in the illustrations

more with

to deal

clusters of revived feelings

But wh|at

individual revived feelings.
always holds of the last.

is

than with

alleged of the first

*

Speaking generally, feelingte are revivable in proas
Th|e peripherally-initiated
they are relational.
portion
more
are
than those
external
of
origin
feelings
rjepresentable
of internal origin ; and both of thjese can be represented
97.

with greater

facility

The most highly
these

than the

ceiitrg ,lly-initiated feelings.

relational feelings are

the visual

;

and

feelings the moist easily reproduced in
The redness of a soldiers coat, the blue of the

are of

all

thought.
sky, the whiteness

of the

snow-cpovered ground, can be
revived in consciousness at any njionient with scarcely an
The glare of an
effort, and with relatively-great clearness.
light may be so vividly | conceived as to produce
Ideal feelsomething like a sense of dazzling.
ings of sound arise before the rpind with a facility and
a strengtE almost as great. The report of a cannon, the
electric

*

I here use the

word

revivability rather than the

word

recoverability,

has less objectionable implicatioins. To recover anything involves
a voluntary act and to call a thing recoverable, is to say that it is some-.,,

because

it

;

thing which can be re-obtained by a voluntary act.
ideal feelings arise

without

volition,

word revivable applies equally well
and those which are involuntary.

to

But ajjreat part of our if
arid of ten^in spite of volition.
Ther
ideal feelings which are voluntary

th^j
\
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;

S^> or

blast of a trumpet, a ,

a

Mss

>

ma7

be imagined

%and very distf
are representable readily
and pressure, if less r et Presentable,
The
softness and hardness,
clearness.
and with considerable |
Sensations of touch

inc

instantly

and. roughness,

smoothness

the

have

tolerably

distf

Thi

ficilitv

initiated

*ct

^ ess

3

W-^

as

A

quickly

that

surfaces,

with

recur

feelings

externally
easily

nor

a specified flavour or odour

is

not

the ideal feeling does not approach
*ke real feeling.

an* 1

origin

relational

different

A colour or sound may be remem-

so strongly reproduced!
bered in an instant ;

We pass

of

forms

and smellare neither so

those of tasl.^

so quickly recalled,
in vividness so nearly

ideal

t?

e

to the periipheraUy-initiated feelings of internal
muscular effort canno.t be represented
particular
as a particular sound or colour ;
or as

m

cleaapy

and though an intense| pain suffered in a limb may be reobservable that
called with considerable distinctness, it is
so
t
nearly to the real pain
the ideal pain does no| approach
to
the
scream
consciousness of an
as does a remembered ^
of
a flash of lightning
or as doe^ the thought
actual
scream,

to the perception of a flasftt of lightning.

When we

feelings to which
rise, we find the degree
the
of
give
states
ordinary
visceraIt is difficult to call into conof revivability very smalf.1To think of the circumof
sciousness the feeling
^feSBK?!is easy ; but after a
occurs
with
hunger
stances

come to those peripherally-initiated

along
hearty meal it

is

which^
next to

to represent any degree
jimpossible
which existed before the meal.

of that craving for fooci^

Similarly with thirst.
Of the centrally-initiate^ feelings or emotions, the like is
As before 'pointed out, there
true in a qualified sense J.
1
ideal
!
emotions the same sharp
is not between actual anc
I

between actual and ideal feelings of other kinds.
Emotions are excited, no^\ by physical agencies themselves
them. Hence, only
relations among

division as

.

complex relations
5

are

ideal
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When

emotions aroused.
rise to

any degree of

emotions.

But the

so aroused, however, they

may

they become actual
ha^e here to note as con-

vividness,, until

fact

which we

forming to the principle enunciated., is that an emotion
cannot be at once revived in the same way that a feeling of
It is impossible to bring instantly into
light or sound can.
or that of joy, in however
consciousness the
of

passion
anger,
Representation of either can be achieved
only by imagining, and dwelling upon, some circumstances
calculated to produce it; and this takes an appreciable;

faint a form.

time.

98. The revivability of past feelings varies inversely as
the vividness of present feelings.
This antagonism holds to
a certain degree between past and present feelings in general ;

much

greater degree between past and
present feelings belonging to the same order.
Take first the general antagonism. Every one knows

but

that

it

holds to a

or &n astounding spectacle
next t> impossible to think of

when a tremendous sound

absorbs the attention,

is

it

nest to impossible to entertain irrelevant
consciousness
Indeed,
soraeiines becomes so entirely
with the present overpowering impressions as to ex-

anything else
ideas.
filled

trade our habitual ideas
of mind. Less extreme

:

producing what we

call

absence

are furnished by the
illustrations
to
currents of voluntary thought that result
interruptions
from violent pains or loud noises-* And that the shutting

out of primary feelings

the revival of secondary
the co-mmon habit of closing the

facilitates*

feelings, is also implied by
eyes when trying to imagine

anything very clearly.
antagonisms &re of considerable interest.
We saw" in a previous chapter that primary feelings of
any order, while they have much power of excluding from
consciousness primary
feelings ctf the same order, have less
power of excluding from consciousness primary feelings

The more

special

1

of other orders.

Here we have?

to note,

what may.be

re-

,
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that primary feelings of any order are
to
secondary
feelings of that order than
obstacles
greater
Visual
;y feelings of other orders.
secondai
to
are
they

garded as a corollary,

'

.

d tistinctness offer a scarcely-appreciable
impressions of great
nation of sounds say those forming
the
resistance to
imagi
il in
The
thought of a person recognized
a

melody.

yesterday,

is

but

little I

-interfered with

^

by the

flavours of the

do tie sensations received from,
things we are eating, i'
hinder
us much from thinking of
the hanl-ds,
objects held in
things we have seen, oy*
the sounds we are

r

listened to, or tasted, or smelt.

But m

tend very decidedly to keep out
heading
of consciousness other D* sounds of which we wish to think.
Visual sensations
considerably in the way of visual
stanjd
there are j! still

more conspicuous antagonisms
between the primary jfeelings and the secondary feelings

ideas.

And

of lower orders.

^

degree^ of these antagonisms are, indeed,
admit of being generalized,
notice
of
worthy
sineje they
and are not without sig ;*nincance. The law appears to be
that among the most relational feelings, the primary of any
order resist the secondary of the same order to the least
extent ; and that the resistance becomes more decided in
to feelings that are less and
proportion as we descend
$
less relational.
Beginning with the most

The

different

:

relational

very

feelings,

intense

visual

it

"Ks

observable

serjsation

are

the

that

only

ideas

of

by a
other

Thus it is imposentirely excluded.
sible while staring* at the pun to think of green ; but it is
while looking at a surface
quite possible, or even e.;asy,

visual

sensations

coloured red, to think of a| patch of green covering part of
area ; and we can, with Considerable distinctness, imagine
the clustered colours fonnin- g the remembrance of any object,
its

is receiving^ the clustered colours yielded by
Of auditory
actual objects quite differer.it from it.
said.
Loud
sounds
the
like
prevent us
may be)
impressions

while the retina

from bringing the ideas of

<

-ther

sounds into consciousness

;
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but they must be extremely loud tc<> d this. And when
it will be foi^md that while.,
during
listening to an orchestra,
to imagine some other musical
difficult
is
it
the forte passages,

combination than that which is being? heard,
the piano passage^.
tively easy during

it is

compara-

Much

the

same holds among feelings of touch. The sensations yielded
by an object held loosely, do not prevent us from remembering
and
the sensations yielded by other quite* different objects
it is needful to grasp an actual object: very strongly, so that
?

;

the sensations of touch, or rather off pressure, verge into
those of pain, before remembered taictual feelings are quite

When we come to siUch comparatively-unre-

extruded.

lational feelings as the gustatory andi olfactory, we find this
While tasting something
antagonism far more marked.

decidedly bitter, sweetness cannot "^e thought of

:

indeed,

tastes of even moderate intensity ^trnost prevent us from
imagining other tastes. And this antagonism reaches its
extreme among the visceral feeli ags, where, indeed, iii
appears to be absolute.
:

/

Other things being
the revivability of a
equjal,
its
with
other things being
varies
and
;
\
strength
feeling
with
varies
of times it has
its
thle
number
equal,
revivability
99.

been repeated in experience. Thef triteness of these truths
must not prevent us from here briefly noticing them.
The glow of a gorgeous sunset! continues to be recallable
long after faintly coloured scenes of the same date have
been forgotten.
The sound of /a trumpet may be more
and
It is
quickly
clearly imagined thaii that of a bassoon.
easier to

remember the

taste of

sour or sweet or bitter than the

almost insipid.
which,

And

Something that is intensely
of something that is

"feast e

a very
a trace in
severe pain leaves

long after-- the traces left by slight
aches and discomforts have
disappeared.
How repetitions even of fa "tit feelings produce great
revivability of them, we see OR comparing our domestic

memory

lasts
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-common experiences. The colour of
experiences with, less
tinted
room, subdued though it is, can
tlie paper in a frequc
The tone of a voice which is
rec Called.
be
very distinctly
heard daily, may be

thought of much more easily and truly
than the tone of a voi 3e, not more marked in character, that
or
has been heard but on
3 which we have
But the other
supposed to be equal,
t

:

things
Besides the psychological state
are usually not equa 1.
influences the revivability, there is
^
seei
have
as
we
which,
which also influences it in several
the physiological state
consider.
i-now
These we must
<

ways.

revivability of a feeling depends in
which
the nervous centre concerned
part on the extent to
much
molecular change, and
was capable of undei 'tigoing

The degree

100.

F

o

of the c Concomitant feeling, when the original
excitation was received g Several factors co-operate to deterA! e complete state of repair is one of
mine its

evolving

much

?

<

them.

capability.
active circu lation is another.

An

a third. The
determined ;
be
cannot
But the influences of
tion is

identified.

A

blood rich in

/or both disintegration and integra^respective shares of these factors

the materials required

the three usually vary together.
"
at

1

leastj>

may

be P rett7 clearly

*1

the attention 1 ias been long occupied with any
v^ nervous
XAV/J.YV/IAO
to ousjj
that
u-u.au
is
*.&
wi JULC U
01 impressions
say, the
class of
worn
by persistent action,
centres concerned have ^been

When

l

-

w

-J

I

the impressions received' I cannot be recalled as clearly as
those received when thes p nervous centres were unworn.
cases in which Abnormal excitement of the local

Excluding

circulation has

the next head),

;

been produ
it is

..

'ced (cases to

a fan^liar
g

spent in listening to music

,

clustered

be dealt with under

fact that after

many hours

or in looking at pictures, the
or visual, are either not

sensations, auditory
distinctly revivable than those
revivable at all, or are les^
which came first in the coi <cert or the picture gallery. If
,
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we take longer periods of continued activity, broken though
they are by short periods of rest,, a likie fact meets us. The
His first
experience of every tourist supplies fan instance.
can
call to n^ind more clearly than
he
mountain-views
grand
the equally-grand views he had aflfer being among the
mountains for a month.
That feelings excited when the gen $ral circulation is very
vigorous are more revivable than usu'al, is a truth that may

be variously exemplified. Evidence jis furnished by both
temporary and permanent exaltations of the circulation.
Impressions of trivial things in which no
particular interest was taken, often sttrvive in memory when
impressions of much more importa?;at or imposing things
fade away; and, on considering the) circumstances, it will
frequently be found that such imppessions were received
when the energies were hipJ^-wheM exercise,, or pleasure,
or both, had greatly raised the actior|. of the heart. That at

times

when strong emotion has excised the
the clustered

circulation to

an

sensations

yielded by
surrounding objects are revivable wi th great clearness, often
throughout life, is a fact noticed py writers of fiction as a
trait of human nature.
>As with these quicker
exceptional degree,

variations of vascular activity, so

with the slower

variations.

The

receptivity of impressions is hi^h during those portions
of life in which the blood is prcipelled in full and rapid
currents.

youth,

j

Feelings, peripheral oif_ central, experienced in!
are long remembered ; ^nd while the vigour^ of

manhood

continues, the sensaticins and emotions leave
j
lasting traces.
Equally, or more, obvious is thje converse truth, that the
revivability of feelings excited duning a stjatjg^of^ feebleness
comparatively small. The effects of depressed circulation, whether produced by disorder or by age, alike show

is

this.

'

The lowered action of the heart which

accompanies great nervous prostration, has for one of its
eficcls a marked decrease of
receptivity.
Things seen and
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and heard are forgotten very quickly often in a few
Even the lowered vital activity which we know as
days.
1^ 6 ^
by a diminished retentiveness
great fatigue, is charac:^

said

When we pass to that flagging
ci
wh*
accompanies the decline of life,
eet
us.
s
evidence ni
Gradually as the vigour

of impressions.
of the circulation

abundant

-

increasing failure of memory.
The experiences of a month ago, or of last week, or of
and in the closing stages of
yesterday, are not revp-^able
things that were Booked at and sounds that were heard
decreases

:

^

there

ai1

conie^

:

decay
but a few minutes

*

There

is

circulation,

are found to have left no traces.

ago,',

reason to think tn at, independently of the general
exaltations and depressions of the cerebral circu\

whether normally or abnormally produced, also
of the feelings experienced.
the degree of
revivabilitjj

lation,

affect

*

101. All the circu^ns ^ aT3ces under which

an excitation

the same, the degree of
originally occurred being supposed
tnat
was
produced, varies with the
of the
feeling
revivability
tiiat exist when the revival takes
physiological conditions
Other things equal, a given past
place or is attempted. ",
io consciousness vividly, faintly,
feeling may be brought
tne nervous centre concerned is or
or not at all, according
a|
with blood at the
is not well repaired ana ^11 supplied
The evidence
moment the remembran 06 ls suggested.
-

v

assignable in proof of th!-S proposition
with that assigned in propf of t]ie last
it

may be

mostly entangled
bnt a sufficiency of

disentangled.

In that state of high

'spirits

^^

which results from good

it is
and raised
t]ian
memories are more distini^
abundance without effort.' Similarly,
ment caused by emotion, providing it
extreme pitch at which i* prostrates

nutrition

is
'*

circu 1

observable that the

^^-

I deas rise n P in

the vascular excite-

does not reach that

the heart, causes a
ideas so vivid tliat ihey are

rush of unusually vivid ideas
ear> mistaken for
sometimes, as under great f

realities.
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.

How

decreased revivability of feel fogs originally strong,
enfeebled circulation, is exemplified in
goes along with,
those exhausted by long illnesses.
Highly nervous subthe
of
action
the
is greatly lowered*
whom
in
too,
l

h^eart

jects,

habitually complain of loss of

memory and

symptoms which diminish as

inability to think

fast ,Jas the natural rate of

Itl
circulation is regained.
is, however, in old age
that the relation between failure of circulation and decreased

revivability of feelings which were efficiently impressed, is
most familiar. The power to recall experiences received

during adult and declining life, when! the vital energies were
flagging, is the first to disappear ; aikd presently experiences
received during early life, when the \ital energies were high,
cease to be distinctly revivable.
It may be well to add that variat] ions of local circulation,
as well as of general circulation, affe ct the ability to revive
feelings.

The

bral circulation is excessive; and
caused by cerebral anaemia exempl
102.

a

factor,

pression
recalled.

exemplify the extreme
rise when the cere-

illusions of delirium

vividness to which revived feelings

may

\

he
ies

loss of consciousness

the converse result.

Of course

quality as we]

as quantity of blood Js

modifying

alike* the stre

ngth with whic h an imty with which it can be

is

retamecf and the faci

The

influence of this

fa|

l

bor

has doubtless a share

in producing some of the effects al 3ove ascribed to variations
of circulation ; for quality of bloc
generally rises and falls
along with the vigour of its pro] ulsion. Abnormal deviations,

however, show us that qua] ity has its separate effects,
the circulation has be>
artificially exalted by

When

stimulants, there is an easy andj rapid current of thoughts,
as unusual brilliancy.
sMwSig itself in what we

And when the

describe

exaltation is proiluced Sy certain drags, as.
and hashish, the revived Impressions of things seen

opium
and heard, approach

We

in vividness-: to the original impressions.

have another class of examples in insane people.
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That in them there has at r i se n some abnormal
quality of blood,
is now a
generally-received opinion and to this abnormal
;

ascribed that jjjundue vividness of the
representative
which
causes
confusion of them with presentative
feelings
a;|
quality

is

i

feelings.

These extreme cases* warranb us in
supposing that there
the revivability of feelings, accomin^
Rations in the quality of the blood
panying those minor
raj
which are caused by
in the activities of the
^differences
viscera and differences
the supplies of food and oxygen.
are minor variations

^

103. The correspoi
p.dence of these several a posteriori
conclusions with the a P
giori conclusions derivable from the
data of Psychology, mus c t be noticed,
The fact that feelings of
order tend to exclude ideas

any

of the same order more

than they

do-

ideas of other orders,

be expected if particular bundles of nerve-fibres
and groups of
aerve-ve.|s i c j es are the agents of particular
to

is

i

,

orders of feelings; for,
cerned are undergoing

i% ailifestly, when the structures

con-

molecular

changes which have
th|
vivid feelings for their cot
^relatives, other molecular changes,
which have faint feeling fol r
correlatives, must be greatly
obscured. Moreover, we mav see w
^j $ s exclusion Ts more
ose

^^

|

stringentamongthe nnrela^ i onal orders of feelings than among
the relational orders of fee
ings ; since, in proportion as an
order of feelings

is relation,
al, it must have a complex nervous
and in proportic
as a nervous centre becomes
complex, it becomes eas;y
for one part of it to be occupied in one way while an pther part of it is occupied in

centre,

L

another way.

That strong environing
are

more

distinctly revivab
environing actions, is also a

premises.

For

as strong

actions generate feelings which
e tlian ttose generated by weak
fact inferable from physiological
.

^

e^-^Qj^g ac tions produce

strong
nervous discharges and g:^ e at amounts of those central
molecular changes of
which| feelings are the correlatives, it
i-
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obvious that they must produce in high, degrees those
structural changes, whatever they niay be, to which the
revivability of the feelings is due.

is

,-'

follows that those exaltations of vital activity
Similarly,
which facilitate such structural changes, and aid the rapid
it

nutrition which

must conduce

perpetually prepared the parts for them,

to the revivability of tlie feelings experienced

while depression of the energies

must do the

rt

reverse.

5

CHAPTER
THE BEVIVAB1LITY

0?'

"VI.

RELATIONS BETWEEN FEELINGS,

104. Much that wi s said in the last chapter in illustra*
tion of the propositions Jt sets forth, serves to illustrate the
Mind
e set forth in this chapter.
parallel propositions to
3 and relations between feelings,
of
being composed
feeling
and everv mental act in\V^ n S "both kinds of components, it
the revivability of feelings as
in

^

happens

that,
exemplifying
modified by various concfctions > tliere ^as beeri exemplified
at i ns between feelings.
.also the revivability of
re]|
iam
to be enunciated truths which
Nevertheless, there rem
in the last chapter were bi-t tacitly implied, and other truths

that were not even

remote^ indicated,

of a feeling involves

revive ^

^or though revival

of tne relations in which

it

was

revival of a cluster of

aiM though
dinaiT idea> involves revival of a
an
feelings, constituting
o|
whole plexus of relations if- ^hich the feelings stood to one
tne recognition of these
another ; there is not invMved
the further fact that Delations may be in great measure
originally experienced;

^

facts,

3 an(3 revived by themselves.
parted from the related feeing
Since quite different pair^ of impressions may stand to
one another in the same rel^tion of co-existence ; and since
-

a sequence

may hold together

impressions

now

of this order

and now of that ; and sinc^ ^Differences the same in degree
of one species and
may be presented here by 'impressions
^
results
that relations of
ier
;
anotl
here by impressions of
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Co -existence, of Sequence, and of Difference, come to "be
of impressions,, and acquire
separable from particular pairs
Their independence never becomes
a ^wasi-independence.
complete for a relation cannot be conceived without two
But being common to terms of all orders,
related terms.
they come to be conceived apart from terms of any particular
;

can have their terms changed in consciousness with-

order

out being themselves changed; and thus gain a kind of
revivability so far independent of any particular terms,, as
to

have an

illusive

appearance of being independent of

all

terms.

What we have here

to do, then, is to consider the reviva-

bility of relations as dissociated little or much
Though the several forms of thought
feelings.

from related
under which

our feelings are presented and re-presented cannot exist
without some contents, yet their contents may be in great
part extruded; and we have to observe how these comparatively

empty forms comport themselves

in respect of

their revivabilities, as influenced by psychological

and physio-

logical conditions.

105. Eelations in general are
Whether it be a
ings in general.

compound

feel-

relation of Co-

relation of Sequence, or a comrelation of Difference, we shall find that the rela-

existence, or a

pound
tion is

more revivable than

more

compound

distinctly representable,

memory, than are

its

and more enduring

in

terms.

Naturally, this truth

is

the least conspicuous

among

the

most relational
there

is

feelings, since these being highly revivable,
a comparatively small margin for difference between

their revivability
Still

and that of the relations between them.
may even here be perceived. If we

the difference

a room frequented in childhood, the relative posiof the door, the windows, the fireplace, arise in
consciousness instantly: we may or may not think of

recall

tions

some of the

colours,

but

if

we

do,

it is

by a subsequent
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Similarly with the tactually-disclosed coexistent impressions which we remember as a knife-handle.
The combination of these constituting the conception of its

act.

shape, recurs

more

ticular intensity of

readily in thought than does the parany one of the pressures,, or than does

the particular feeling of coldness.
With relations of sequence as exhibited

tory feelings,, this contrast is

among the audiTo begin an

more decided.

key, most persons find very difficult without the help of an instrument, the first note is often wrong
by a third or even a fifth. But the duration of the first
air in the right

note

is

the

air

:

more nearly remembered. Though the time at which
is taken may differ somewhat from the time as

originally heard, it does not differ so much as the pitch.
It is further observable, as showing the same thing, that
while the rhythm of a melody may be repeated in thought

with great exactness, we cannot delight ourselves by recalling with the same exactness the rich timbre of the tones in

which we heard the melody rendered.
When we descend to the least relational feelings, the
greater revivability of relations than of their terms becomes
We remember for a long time with accuvery manifest.
in
which an acute pain was felt, though the
the
spot
racy
pain itself is not representable with anything like its original acuteness ; and if the pain was a throbbing one, we can
recall its intervals

with approximate correctness.

So,

with the central feelings. The succession of
certain strong emotions passed through yesterday, is easier

too,

is

it

to recall than the emotions themselves.

the relation of each emotion to

its

It is the

antecedents.

cumstances under which we were angry

same with
The cir-

may be reproduced

in consciousness instantly; but the anger itself cannot

be

reproduced instantly.
It is worth considering whether the possibility of extended and complex thinking does not in part depend on
this greater revivability of relations

than of their terms.

213
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We

from concept to concept,
"habitually pass in thought
brienv recognizing the essentials of eacli the essential
relations of its elements to one another and to other tilings.
If the feelings between which all these relations exist
arose in consciousness with as

much promptness and

vivid-

encumbered with materials
ness, consciousness would be so
of
involved
that
reasoning would be greatly improcesses
peded,

if

not prevented.

different orders of feelings are more or less
relational, so, too, in a sense, different orders of relations are

103.

As

more or less relational. For just as some kinds of feelings
are more capable of entering into relations with one another
than other kinds are, so some kinds of relations are more
capable of entering into relations with one another than
other kinds are.
Understanding the expression in this
sense, we may say that the most relational of relations are
those of Co-existence.

pounded, and

may be trebly comcompounded in most acts
presented and represented in

Co-existences

are, indeed, trebly

of thought impressions are
those triple relations of position involved in the conception
of place.
Sequences are much less relational ; for they can
:

enter into relation with one another not in three directions

but only in one direction. Successive intervals of
time stand related to one another as greater, or less, or

at once,

and in the beats and bars of music, these relations of
equality and difference in portions of time are themselves
compounded into other relations relations, however, which
equal

;

are essentially serial.
The least relational of relations are
those of Difference; for though these enter
the primary ones

whenever we contemplate
two differences as equal, or more or less unequal, in degree,
yet (unless it be in the higher divisions of Mathematics) they
do not enter into relations more compound than these.

into relations with one another

This description of the several classes of relations as
more or less relational, is introductory to the fact here to

s 2
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set down, that just as the most relational of feelings
are the most revivable, so, too, are the most relational of
Relations of Co-existence,
relations the most revivable.

whether we take any particular plexus of them constituting the perception of a form, or whether we take the
&u-oTe
C the consciousness of Space,
T<O
O atfi of them constituting
Lnve a revivability far exceeding that of all other relations.
ol

'

We think

of distances, of directions, of sizes, of shapes, of
arrangements among objects, with little or no effort and

with

great

relations

we

clearness

;

and these

variously- compounded

conceive as frameworks which

we can imagine

occupied by other objects, or to be unoccupied.
The revivability of relations of Co-existence is, indeed, so

to

be

extreme that they cannot be wholly suppressed an assemblage of them greater or less in extent, partly occupied
and partly unoccupied, forms an inextinguishable element
of consciousness.

Relations of Sequence, less relational than those of CoThough it is true that, as

existence, are less revivable.

organized into the abstract conception of Time, relations of
Sequence can no more be wholly excluded from consciousness than those of Co-existence, yet, as thus abstracted, they

do not form so dominant an element of consciousness

:

the

integrated aggregate of space-relations habitually present in
thought, is much larger and much clearer than the integ-

rated aggregate of time-relations.
It is observable, too,
that particular space-relations are more clearly and correctly

We

can mark
representable than particular time-relations.
out with greater accuracy the length of an inch or of a foot,

than we can assign the length of an interval as being one
minute or as being ten minutes.

Simple relations of Difference (those between feelings)
are neither so readily nor so accurately revivable as relations
of Difference between co-existences or between sequences,
nor as the relations of Co-existence and Sequence themWe can better remember the proportion between
selves.

TII"3

-rJ
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two lengths which we observed simultaneously, and can
more truly reproduce in thought the ratio between the
rhythms of movements in a machine, than we can recall the
degree of contrast between two lights we saw or two weights
we lifted ; and where the differences are between the unreJational feelings, as tastes, and smells, and visceral sensations, we can recall them but vaguely.
107.

As presented

feelings hinder the representation of

other feelings, ?.o do presented relations hinder the representation of other relations ; but they do this in a smaller
It is with relations, too, as with feelings, that the
degree.

antagonism of the presented to the represented is more manifest between those of the same order than between those of

Omitting superfluous illustrations, we will
note a few distinctive traits only.
Among the most relational relations, as among the most

different orders.

relational feelings, the present impedes remembrance of the
and among these, too, we find
past in the smallest degree

presented relations interfering in the smallest degree with
the representation of relations of the same order.
Visual

no matter how vividly impressed, never absolutely
exclude from consciousness other visual relations of which

relations,

we

We

saw that a very intense visual feeling temporarily prevents us from calling to mind another
visual feeling but though it is impossible to
gaze at the sun
and think of green, it is quite possible to gaze at the sun
and think of a square. Similarly, a trial will show that if
choose to think.

;

while contemplating any scene we think of some other scene,
recall the distribution of its parts more
readily than we

we

recall its colours.

Relations of Sequence,

much

less relational as

they

are.,

show us a greater interference of the present with remembrance of the past.
Though while looking at one shape
we can easily think of another quite unlike it, we cannot,,
without difficulty, if at all, call to mind a rhythmical com-
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sot down, that just as the most relational of feelings
are the most revivable, so, too, are the most relational of
Eelatioiis of Co-existence,
relations the most revivable.

h^

whether we take any particular plexus of them constituting the perception of a form, or whether we take the
aggregate of them constituting the consciousness of Space,
1m re a readability far exceeding that of all other relations.
We think of distances, of directions, of sizes, of shapes, of

arrangements among objects, with little or no effort and
with great clearness; and these variously- compounded
relations we conceive as frameworks which we can imagine
to

be occupied by other objects, or to be unoccupied.

The

revivability of relations of Co-existence

is,

extreme that they cannot be wholly suppressed
blage of

them greater or

less in

indeed, so

an assem-

extent, partly occupied

and partly unoccupied, forms an inextinguishable element
of consciousness.

Eelations of Sequence, less relational than those of Coexistence, are less revivable.
Though it is true that, as

organized into the abstract conception of Time, relations of
Sequence can no more be wholly excluded from consciousness than those of Co-existence, yet, as thus abstracted, they

do not form so dominant an element of consciousness

:

the

integrated aggregate of space-relations habitually present in
thought, is much larger and much clearer than the integrated aggregate of time-relations.
It is observable, too,
that particular space-relations are more clearly and correctly

We

can mark
representable than particular time-relations.
out with greater accuracy the length of an inch or of a foot,
than we can assign the length of an interval as being one
minute or as being ten minutes.

Simple relations of Difference (those between feelings)
are neither so readily nor so accurately revivable as relations
of Difference between co-existences or between sequences,
nor as the relations of Co-existence and Sequence themselves.
can better remember the proportion between

We

TIIS

REYIYAEIUTY OF

IIJ-LATIOXS.

two lengths which we observed simultaneously, and caii
more truly reproduce in thought the ratio between the
rhythms of movements in a machine, than we can recall the
degree of contrast "between two lights we saw or two weights
we lifted and where the differences are between the unrelational feelings,, as tastes, and smelly and visceral sensa;

tions,

we can

recall

them but vaguely.

107. As presented feelings hinder the representation of
other feelings, so do presented relations hinder the representation of other relations ; but they do this in a smaller
It is

degree.

with

relations., too, as

with feelings, that the

antagonism of the presented to the represented is more manifest between those of the same order than "between those of
Omitting superfluous illustrations, we will
note a few distinctive traits only.
Among the most relational relations, as among the most-

different orders.

relational feelings, the present impedes remembrance of the
past in the smallest degree ; and among these, too, we find

presented relations interfering in the smallest degree with
the representation of relations of the same order.
Yisual

no matter how vividly impressed, never absolutely
exclude from consciousness other visual relations of which

relations,

we

We

saw that a very intense visual feeling temporarily prevents us from calling to mind another
visual feeling but though it is impossible to gaze at the sun
and think of green, it is quite possible to gaze at the sun
and think of a square. Similarly, a trial will show that if
while contemplating any scene we think of some other scene,
we recall the distribution of its parts more readily than we
choose to think.

;

recall its colours.

Relations of Sequence,

much

less relational as

they are,

show us a greater interference of the present with remembrance of the past.
Though while looking at one slaape

we can
without

easily think of another quite unlike it, we cannot,
difficulty, if at all, call to mind a rhythmical com-
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bination of intervals wholly different from another to which
we are listening cannot bring into consciousness the move-

ment of a melody

common

time.

in f-time while listening to a

When

the rhythm

we hear

as the splash of oars while rowing, it

is,

is

melody

iu

very simple,

indeed,, possible to

think of some complex rhythm disagreeing with it entirely
but only the disciplined musician can attend at once to ideal
;

and real rhythms that are both complex and quite unlike one
another.
It is obvious that presented relations of Difference be-,
feelings, stand very much more in the way of

tween simple

represented relations of Difference between simple feelings
especially where the differences are between, feelings of

same order.

the

A kindred truth to be here noticed (the counterwhich should have been noticed when dealing with

108.

part to

is that the representation of
the
any
by
presence in consciousness
of other represented relations ; and that the hindrance, while
either great or insuperable if the two sets of relations

the revivability of feelings)
relations is hindered

are of the

same order,

is

comparatively small

if

they are of

different orders.

The most

relational of relations

may bo superposed

in

thought,, one set upon another : we can imagine the outlines of a face, and then, without losing consciousness of

a geometrical figure described over the
cannot, however, deal similarly with
unlike sets of sequences.
The rhythm of some tune which
it.

may imagine

same visual

area.

We

has taken possession of ns, and of which we vainly try to
rid ourselves by thinking of other things, may be effectually,

by rehearsing in thought another tune.
But when the relations are of different orders, their representations have but little power of mutual exclusion.
expelled

We

see this in the case just referred to

; for the tune that
us
on
through consciousness while
pesters
keeps running
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we

are thinking of places,' or actions, or matters of business.
Hence, too, results the frequent failure of the receipt- for

obtaining sleep when excited that of counting ; for after
a short time the counting becomes almost automatic,, and
is

carried

on while consciousness

is still

chiefly occupied

by

the exciting thoughts.
109.

From

the mental conditions that affect the re-

vivability of relations, we pass now to the physical condiAs might be expected,
tions that affect their revivability.
those which hold with feelings hold also with the relations

between

It

feelings.

is

needless to trace out their in-

fluences as fully as before.

A single

illustration of each

will suffice.

Proof that relations established in consciousness at a
time when the nervous centres are worn by long-continued
action, have a comparatively small revivability, is furnished

by the familiar experience that knowledge acquired by
(C
That relations imcramming" is soon lost.
when
the
circulation
is
vigorous are more repressed
vivable than those impressed when the circulation is
Durfeeble, we see in the decaying receptivity of age.
ing youth and early manhood, it is easy to recall the
various events on each of the successive days recently
passed, and there is never any doubt what is the day
of

the month;

but

action flags, these

as

life

advances

and the heart's
and actions

relations of recent times

quickly fade.
Similarly, relations impressed when
1
the circulation was strong and that were once easily reek able, become difficult to recall when the circulation has been

rendered abnormally feeble. Thus, it is a common symptom
with nervous subjects to make mistakes in spelling quite
simple words

;

and in

states of

extreme prostration such

persons, as well as those greatly reduced

by

illness, forget

Quality, as well as quantity, of blood has

an influence.

where they

are,

and even who they

are.

.
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A
of

before

fact

relations,

referred

to

here

"be

may

the relativity

as illustrating

again named

caused

the variations of their revivability thus

opium produces intensified
representations of spaces and times.
namely, that

as

illustrating

the

fact,

and exaggerated

On comparing

these subjective truths with the objective truths presented by the nervous system, we may trace,
as in other cases, a general congruity.
110.

That relations of any order, presented or represented,
greatly hinder, or wholly prevent, the representation of relasame order, but hinder much less, or scarcely at

tions of the

all, the representation of relations of other orders, might be
inferred from the data with which we set out.
If, through

a plexus of nerve-fibres, there is propagated the particular
set of nervous discharges which answers physically to what
psychically a certain set of perceived or conceived relations, an obstacle is thereby put to the simultaneous propa-

is

gation through them of a different set of nervous discharges
answering to a different set of conceived relations. But a
separate plexus

of

nerve-fibres,

the

discharges through
may be simul-

which answer to relations of another order,

taneously excited without producing the same confusion,
and may yield to consciousness its partially-independent
train of ideas
partially-independent we must say, because
the actions of the two plexuses having to "be co-ordinated at
some common centre (for otherwise the corresponding ideas

would not belong to one consciousness) there must always
result some interference.
That the revivability of relations varies with the state of
repair of the nervous centres and the supply of blood to
them,
blood,

a fact harmonizing with physiological inference.
high repair, or much blood, or special quality of
is clear that whatever conduces to a
powerful

is also

For be

it

it

nervous discharge through any plexus of nerve-fibres, the
physical changes in which answer to the psychical changes
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(

tJ

must cause a corresponding
must
alike give great clearness
vividness of the relations
to the consciousness of the more familiar relations of the
cluster, and bring into consciousness those remoter and less

known

as

certain

relations,,

frequently -repeated relations
feebler nervous discharges,,
ness at all.

of

the cluster which,

with

would not conie into conscious-

CHAPTEE YIL
THE ASSOCIABILITY OF FEELINGS.
111. In preceding chapters, a

good deal

lias

been said

by implication about the phenomena usually treated under
the head of Association.
When tracing out the composiMind, we saw that feelings cohere in unlike degrees
in different tracts of consciousness
and what were there
tion of

;

described as cohesions
ciations.

More

may be

otherwise described as asso-

recently, too, in the chapter on the Revivamuch was tacitly asserted resp^ 'ng the

bility of Feelings,

Associability of Feelings ; since, other things equal, rt^vability varies as as sociability.

The truths thus observed from points of view already
passed, we must nevertheless here briefly glance at afresh
from a more advanced point of view, before we go on to
consider certain further truths covered

by

the title of this

chapter.

112.

We

divided feelings into the central, commonly
and the peripheral, commonly called sensa-

called emotions,

which last we re-divided into those internally
which we may conveniently call ento-peripheral,
and those externally initiated, or epi-peripheral. Of these

tions

;

initiated,

three great groups of feelings the first are extremely unrethe second are somewhat more relational ; and the

lational;

third are relational in a comparatively high degree.

Be-
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ginning with the central or least relational feelings, which
have no limitations in space and are but vaguely bounded
time, we found that, passing through the ento-peripheral to the epi-peripheral, we come to feelings more and
more definitely limited by one another in space, or time, or

in

both

the sharpest limitations being among the feelings
that are epi-peripheral in the highest degree.
And along
with this increasing definiteness of mutual limitation we saw
:

that there goes an increasing tendency to mutual cohesion.
This, then, represents the order of associability of the

The relational are the mutually-limited, which are
the mutual! v-cohereDt, which are the associable.
Feelings
O
of the central or of the ento-peripheral kinds which have
feelings.

'

/

been experienced together or in succession, either do not
recall one another into consciousness at all or do it but

many repetitions ; while feelings of the epi-peripheral kind which occur together or in succession but a few
times, become linked in such a way that the vivid or the faint

feebly after

form of one arouses the

faint

forms of the rest.*

Indeed

among the auditory and visual feelings, single presentations
in serial or simultaneous groups cause such connexions, that
one

member

of a group being afterwards presented or repremembers follow it, often

sented, representations of the other
with few or no omissions.

Manifestly, associability and revivability go together;
since, on the one hand, -we know feelings to be associable only
ability of one to revive another, and since, on
the other hand, the revival of any feeling is effected only
through the intermediation of some feeling or feelings

by the proved

*

faint antecedent feeling usually brings into conconsequent only a faint feeling, yet it is not true, as commonly supposed, that tbe consequent is never a vivid feeling. Ideas do, in
some cases, arouse sensations. Several instances occur in my own experi-

Though a

sciousness as

ence.

vivid or

its

I cannot

think of seeing a slate rubbed with a dry sponge without

there running through
duces.

me

the same cold thrill that actually seeing

it

pro-
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with winch

it

is

Hence the conditions that
those which favour associability.

associated.

favour revivability are

These, both psychological and physiological, having been
enumerated in the last chapter., may be passed over.
113. There remains to be here considered the ultimate
law to which the association of feelings conforms. Leaving
out all the variable concomitants of any simple association,
there are two constant elements directly presented by it
the feelings and the relations between them ; and two constant elements indirectly implied by it
previously -experienced similar feelings and previously-experienced similar
relations.
Hence, respecting the structure of the entire
Which, are the primary or
cluster,, there arises the question

secondary or derivaoriginal connexions and which are
tive connexions?
For, to use a symbolic illustration, it may
the

a

happen that in the coherent

cluster

i

b

the elements a,

i

6,

cJ,
apparently held together by some bond, are not themselves
connected at all, but are kept in juxtaposition by the links

which hold them, respectively to the coupled elements c-cZ.
Let us state the matter more specifically.
The consciousness of two feelings presented together, or
one just after the other, implies, first, the consciousness of
each feeling as such or such implies recognition of it as
like,

in some or

all

of

its characters, to

a feeling previously

experienced. Even where one of the two feelings (say the
taste of a new wine or of a new drug) is unexperienced, it
is still assimilated to some genus of
is known as
feelings
or
or
sour.
The
further inconsciousness
bitter,
sweet,
cludes two relations between the feelings their relation of
difference, and their relation of co-existence or of sequence;

and the knowing each of these relations as such or such
Now
implies past} like relations to which it is assimilated.
the question to be asked is, whether the association established between the two feelings results immediately from
the cohesion of the one to the other, or results med ately
:

THE AS30CIABILITY OP FEELINGS.

253

from the cohesion of each feeling and each relation between them,, to their respective similars in experience.

The usual supposition is that the cohesion is immediate;
but we shall find good reason for concluding that it is
The inquiry is divisible into two inquiries how
mediate.
the feelings, past and present, comport themselves towards

one another, and how their relations, past and present,
comport themselves towards one another. These must be
dealt with apart, though some inconvenience attends the
separation of them; for neither can be fully answered withSuch large gaps as the instructed
out both being answered.

reader perceives in this chapter on the Associability of Feelings, he will find filled up in the next chapter on the Associ-

between Feelings.
This premised, let us consider in what

ability of the Relations

and

way

behave when separated, so far as

ideal,

feelings, real

may

be, from

particular relations.

114.

Members

of the three great groups of feelings

severally associate themselves primarily with members of
Of the central feelings, or emotions, this
their own group.

proposition is less manifestly true than of the rest, for the
sufficient reason that they are the least relational of feelings : cohering but little with feelings of any kinds, the
differences in their cohesive tendencies are the least decided.
it

tions,

observable that a central feeling when
as belonging to the class we call emonot to the class we call sensations. Peripheral

Still, it

arises, is

and

is

known

feelings being all localized, vaguely if not definitely, these
central feelings, not being localized, are in this respect
antithetical to them ; and each, in the act of recognition,

aggregates with the class of unrealizable feelings, instead
It is true that in
of with the class of localizable feelings.

consequence of the disturbances of certain viscera which
powerful emotions produce, the ento-periplieral feelings
thence resulting, are, in common speech, partially confounded
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with the central feelings; but though, the sensation due to
disturbed action of the heart is often metaphorically identified with the emotion causing the disturbance,, yet every
one really distinguishes between the consequence and the
When we
and classes the cause apart.

cause.,

pass to the ento-peripheral feelings it is at once obvious
hat each, in the instant of presentation, is known as
Be it one of the least localizable
initiated within the body.

i

of these feelings, such as hunger, or be it a more localizable
one, such as a pain in the bowels, or be it one localizable
with comparative defmiteness, as an ache in the finger, it is,

having a place more or less bounded within the bodily
framework, at once separated in consciousness from the
central feelings on the one hand and from the epi-peripheral
as

The only cases where this associafeelings on the other.
tion is indefinite, are cases where the feeling is initiated
near the division between the two kinds of peripheral feelings ; as w hen an itching just below the surface is confounded with a tickling upon the surface, or as where the
r

sensation of heat due to sub-cutaneous congestion is undistinguished from the sensation of heat due to adjacent hot

The epi-peripheral feelings show us this
instant integration of each with its class, even more conThe sensation produced by a blow, by somespicuously.

matter.

thing grasped, by an odour, by a flash, or by a sonorous
vibration^ cannot arise in consciousness without being-

grouped with the general assemblage of sensations initiated
at the surface and ascribed to objective actions.
The association is not a matter into which thought or will enters
it is instantaneous and absolute.
A further fact of kindred meaning may now be noted.
Each feeling as it arises associates itself instantly not with
its class only, but also with its sub-class.
The central
into
but
divisible
are
subclasses
and
;
indefinitely
feelings
hence among them there is but little manifestation of this
:

truth.

We may

pass over them.

The

ento-peri-
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pheral feelings illustrate this sub-classification and cohesion
On thrusting itself into consciousness, one
(j_uite clearly.
the same time

known as
known as a

cular strain

it

of these, while

:

originating within the body, is at
craving, or as a pain, or as a mus-

falls into its

into its primary group.

A colour

peripheral feelings.

secondary group while falling
Similarly with the epi-

moment

the

it

is

perceived,

not only irresistibly aggregates with the class of feelings
that originate on the outer surface and imply outer stimuli,

but also with the sub-class of visual sensations, and cannot
be forced into any other sub-class.
While being recognized, a

sound

falls

of

simultaneously into the general assemderived from the senses which hold

blage
feelings
converse with the external world, and also into the more
special assemblage of feelings distinguished as auditory ;
and no effort will separate it from this special assemblage.

And

to say that a smell cannot be thought of as a colour
or a sound, is to say that it associates itself indissolubly

with previously-experienced smells.

A

sub-sub-classification

stantaneous.

This

is

-

of like nature

traceable to

is

no

less

in-

a considerable extent

among the feelings excited within the body hunger is at
once known as hunger and not as thirst ; an acute pain
coheres in thought with acute pains, and not with what we
:

But it is among the feelings yielded
distinguish as aches.
by the special-sense organs that the sub -sub-classing is
most conspicuous. When we look at the sky, we think of
colour as a feeling of external origin, as belonging to
sub -division of externally-originated feelings called
visual, and also as belonging to the group of these called
its

the

blues

:

it

does not suggest reds or yellows, and refuses to
mouse's squeak asthem in consciousness.

unite with

A

similates itself in thought with sounds of high pitch., and
not with sounds like the bellowing of a bull. The taste of

honey aggregates with sweet tastes in general, of which it is
one not with such tastes as those of quinine, or of castor oil.
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There is a still greater speciality of these associations
as where bright colours of each kind connect themselves
colours of the same kind and not
in thought with
;

bright

with dull ones, or as where loud sounds of any pitch sugthat pitch and not faint ones.
gest other loud sounds of

But without further instances the reader

will see that the

law holds down to the minutest sub-divisions of kind and
quality.

facts

?

the most general statement of these
that be there or be there not any other

"What

115.
It

is

is

kind of association^ the primary and essential association is
between each feeling and the class,, order, genus, species,

and

variety, of preceding feelings like itself.
This association is automatic is not an act of thought
that may or may not take place, but constitutes the very

A

feeling cannot form an
recognition of each feeling.
element of Mind at- all, save on condition of being associated

with predecessors more or less the same in nature. In the
process of this automatic association each feeling coheres
instantly with the great group to which it belongs ; instantly., too,

with

its

sub-group within

relational feelings, goes
its
is
its

sub-sub-group. The

this ; and,
among the
at
the same time into
practically
automatic character of the process

qualified only when we come to the smallest groups,
association with one or other of which
an
may

appreciable interval.

occupy
Thus, the sensation of red passes in a

moment

to its class as epi-peripheral, in the same moment
order as visual, and with equal
rapidity to the
genus of colours distinguished as reds; but it falls into
the species known as scarlet or that known as crimson less

to

its

promptly, and it is a matter of deliberation and uncertainty
whether we think of it as like the scarlet of a soldier's coat
or like that of a

poppy

like the

crimson of a peony or liks

taut of a carnation.

Now

this cohering of each
feeling

with previously-ex-
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perlenced feelings of the same class, order, genus, species,
ard, so far as may be, the same variety, is the sole process
All other phenomena of associaof association of feelings.
tion of feelings are consequent on the union of this process
with a parallel and simultaneous process to be described in
the next chapter.

116. Before passing to this next chapter, let us briefly
note the congruity between these facts disclosed by introspection and the facts disclosed by outward observation,

which were

The

set

down among* our

associability

of feelings

data.

with those of their own

kind, group within group, corresponds to the general arrangement of nervous structures into great divisions and sub -divi-

The central feelings arise within the great cerebral
masses and the subjective connexion shown in the instant
sions.

;

association

of

each with

jective connexion between
ring in these great masses

that have occurred in the

its

class,

answers

to

the

ob-

one set of nervous actions occur-

and other sets of nervous actions
same masses. The peripheral feel-

ings, again, initiated by disturbances upon or within the
body, have their seat in the subjacent nervous mass (or masses,

but probably the medulla ollongata is the sole sensational
centre) ; and the classing of one of these feelings with sensations in general, instead of with emotions, answers to the
connexion between one nervous change in this subjacent
mass and other nervous changes in it.
Simithe
with
sub-classes.
The
larly
leading
particular parts of

that developed end of the spinal cord in which peripheral
feelings of unlike kinds are localized, remain at present un-

determined. But if we remember that great sub-classes of
the peripheral feelings, as the visual, have great bundles of
nerve-fibres which carry the disturbances arousing them

and that other such great subhave other such bundles, we may
be sure that each sub -class of peripheral feelings has its
from surface

to

centre,

classes, as the auditory,

s
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own

sub-division of central vesicular structure.

And

if so,

the instant automatic aggregation of eacli peripheral feeling
with those of its own order, answers psychically to the localization of the nervous excitement causing
division of vesicular structure which

is

it,

within that sub-

the seat of other feel-

ings of its order. That the like holds of still smaller groups
of feelings arid clusters of vesicles,, is an obvious inference.

What

If the association of each feel?
answers
to the localization of the
general
action
within
the great nervous mass
nervous
corresponding
in which all feelings of that class arise if the association of

ing with

is

the implication

its

this feeling

class,,

with

its sub-class,

answers to the localization of

the nervous action within that part of this great nervous
mass in which feelings of this sub-class arise, and so on to
the end with the smallest groups of feelings and smallest
clusters of nerve-vesicles ; then, to what answers the association of each feeling with predecessors identical in kind ?
It answers to the re-excitation of the particular vesicle or

when before excited, yielded the like feeling
The appropriate stimulus having set
before experienced.
the molecular changes which they
vesicles
in
certain
up
vesicles which,

undergo when disturbed, there is aroused a feeling of the
same quality with feelings previously aroused when such
stimuli set up such changes in these vesicles.
And the
association of the feeling with preceding like feelings, corresponds to the physical re-excitation of the same structures.
see clearly that the ultimate law of association
of feelings, as above described, has a definite physical

Whence we

counterpart; and that there
of association of feelings.

is

no room

for

any other law

CHAPTER VEX
THE ASSOCI ABILITY OF RELATIONS BETWEEN FEELINGS.
117. Tlie associability of relations, like tlie associability
lias been to some extent implicitly dealt with

of feelings,

under preceding heads. When considering the composition
of Mind, we saw that relations as well as feelings cohere
with one another in consciousness and what was there de;

scribed as cohesion of relations
association of relations.

is

otherwise describable as

but one,
Again,
were observed to be revivable
in the last chapter

different classes of relations

in different degrees,, which implies that, other things equal,
they are associable in different degrees. Moreover, we saw

how

the revivability of relations varies in degree according
to the fulfilment of sundry conditions, psychical and physical

;

whence

it

follows

that

their

associability

similarly

varies.

these truths need not be again contemplated in
detail from our present point of view,, there are one or two

Though

leading aspects of them which we must glance at before
passing on k) the general law remaining to be set forth.
118. That the

most

relational of relations are the

most

a truism; for the relations which enter into
relation with one another most easily are the relations
associable

is

most easily associable with one another.
The most relational of relations are, as we before saw,
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those of Co-existence as visually presented ; and these aro
associable with, extreme facility.
sleep in a strange bedin
the
dark
to
reach the water-bottle,,
and
room,,
getting up

We

We read
without
and
a book,
having specially observed the fact,
remember that a passage we want to find lies near the
bottom of a left-hand page. So quickly do these relations of
co-existent positions connect with one another, that those
of many things seen at the same instant can be simultarecall at once the position of the washing-stand.

neously reproduced in thought.
Kelations of Sequence are

associable

into simple

com-

binations with considerable facility, though with less facility.
Two or three successive motions made by a person we are

watching are readily remembered, though we fail to rethe order of many such motions. After hearing
the first bar or the first phrase of a new melody, it is easy
forthwith to repeat the rhythm in thought ; but the series

member

of rhythms which the entire

melody presents, do not

(in

most minds
least) recur correctly without repetitions
more or less numerous. This smaller assoeiability is, howat

ever, chiefly

shown

recall

co-existences presented together,

many

ability to recall

in the contrast

many sequences

between our ability to
and our in-

We

presented together.
instantly connect in consciousness the
relative positions of two or three persons, the table, the sofa,
&c., so that we can afterwards describe how they stood ;
look into a

room and

but we cannot in the same way take in at a glance, and reproduce in thought, the several combined movements of a
horse in trotting: we can clearly think of the alternate
swings of the fore-legs by themselves or of the hind-legs
by themselves ; but, unless after specially observing it, we
cannot remember which hind-leg comes to the ground after
the near fore-leg.
There is considerable assoeiability of co-existences with
sequences those sequences, at least, in which the coezistingpositions

composing Space are traversed in successive
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This association of relations, underlying
Space and Time,
leads by perpetual repetition to indissoluble connexions in
consciousness, which govern our thoughts absolutely. It will

instants of Time.
as

we

shall hereafter see our conceptions of

be instructive here to observe how multitudinous experiences have so fused together certain of these relations,
that one being presented brings up the consciousness of
Let us take
the other spite of every effort to exclude it.

an instance.
and in vehicles,

them

also

In

these

all

move about day by day on foot
passing objects., some of

moving,

most

but

there

cases

is

of

relative

them,

motion,

stationary.
which, as

other things equal, the same
is,
from the motion of the subject while
stationary, or whether it results from the

perceived,

visually

whether
the

We

perpetually

results

it

is

object
of

motion

the

object

while

the

subject

is

stationary.

we can

Ordinarily
distinguish between these two causes
of relative motion.
The relative motion of stationary obis

jects

our

always accompanied by the consciousness of either
activity or the activity of something

own locomotive

carrying us

the action of the horse, or the jolting of the

carriage, or both.

while

Conversely,

when

relative

motion

is

seen

we

vital or

are stationary, we habitually see along with it those
mechanical actions which cause locomotion. Hence

the relative motion of adjacent objects which do not exhibit
any of the direct or indirect concomitants of locomotion,

comes to be strongly associated in thought with our own
motion ; and, unless other perceptions furnish evidence to
the contrary, the perception of relative motion under such
conditions causes an irresistible consciousness of our own

when we are motionless. This is remarkably
when sitting in a train at a railway station with

motion, even
illustrated

another train standing along-side in such way as to exclude
the view of all other objects (so shutting out contradictory
When one of the two trains starts, the relative
evidence.)

motion which we perceive on looking at the other train

is

just
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as likely to be due to the starting of the otter train as to the
Bat the tendency always is to think
starting of our own.

own

that our

Continually we find ourbut the knowledge of the fact that under

train is

moving.

selves wrongthese conditions the sense of our
;

sive,

own motion

these relations

o:\sranic inference,

tains

it

often illu-

it.

taking possession of consciousness, re-

some decisive contradictory impression sud-

until

denly, with a shock, dispels
119.

is

The association of
has become automatic, and the resulting

does not enable us to exclude

Before

it.

seeking the ultimate law of associaus observe how relations, like feel-

tion of relations, let

aggregate with

ings,

their

respective

classes

and sub-

classes.

When we

see two things, or two parts of a thing, simulrelation between them automatically classes
the
taneously,
itself with relations of Co-existence in general.
cannot

We

from cohering* with that great division of relaprevent
tions the terms of which do not differ in their order of presentation
So, too, when watchspace-relations.
ing the motion of a body from one place to another, when
it

listening to successive words, or when perceiving light after
striking a match, the relation between the states of con-

and irresistibly associates itself
To be conscious of the relation at all, is

sciousness produced, instantly
with.

Sequences.

to be conscious of

it

as

relations the terms of

sentation.

belonging to that great division of
which differ in their order of pre-

It automatically classes itself

with time-rela-

Equally, the observation of a difference between two impressions, whether simultaneous or successive,
tions.

While in
implies its assimilation to Differences in general.
the order of its terms the relation can be known at all only
as a relation of co-existence or sequence, its terms can be
at all as standing in relation, only by

known

between them

distinguishing

in consciousness

;

and the act of distinguish-
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the act of classing their relation along

with relations of Difference.

At

the same time each relation passes into one or other
co-existence between visual feel-

of certain sub-classes.

A

ings, unites itself rigidly with that marvellous aggregate
of relations constituting our consciousness of visually-per-

ceived space. But when two impressions are simultaneously
received from things touched in the dark,, the relation
it coheres with the
general class of
with
the
coheres
sub-class
of
co-existences,
tactually-pera sub-class constituting a comparaceived co-existences

between them, while

rudimentary consciousness of space, which, though it
arouses an ideal-consciousness of visually-known space,
And the thing to be
differs wholly in quality from this.
noted is, that a tactually -perceived relation of co-existence
is never confounded with a visually-perceived one ; but is

tively

only, by a comparatively deliberate act of thought, remembered to have the same objective equivalent.
Relations of

Sequence associate themselves into the sub-classes

of internal and external.

This classification of them neces-

The
sarily accompanies the classification of their terms.
between
internal
and
those
exbetween
sequences
feelings
ternal feelings, are, in the act of knowing the feelings as
inwardly or outwardly initiated, distinguished as sequences

belonging to the Ego or sequences belonging to the Nonego ; and no member of either group is transferable to the

The instantaneous sub-grouping of relations

other.

We

observe two
of Difference scarcely needs pointing out.
heights or two breadths to be unlike, and in thinking them
unlike think of their difference as a difference in space-

occupancy

cannot think of

it

as a difference

between times

In being conscious of two notes in music
as standing to one another in the ratio of minim and
crotchet, the unlikeness between their lengths is cognizable
only as an unlikeness between portions of time. And simi-

or intensities.

larly,

the contrast in strength between two colours or two
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passes in the

tastes.,

moment

class of contrasts in intensity
a contrast in

Among

of perception into the subrefuses to be thought of as

dimension or duration.

space-relations

may be observed

a farther stage

process.
Though they have no sub-sub-classes
divided as definitely as are the sub-sub -classes of certain
of this

yet they are habiespecially the epi-peripheral
to
as
of
belonging
vaguely-distinguished
tually thought
assemblages which have reference to the arrangements of
feelings,

;

the limbs and

senses.

In the moment of perception a

into that aggregate of
such relations composing the consciousness of the space
before us
cannot be associated with the aggregate of such
visual relation of co-existence falls

composing the vaguely-conceived space behind us.
In like manner the relation at once coheres with the still

relations

special group of relations constituting the space we
distinguish as above,, or the space we distinguish as below

more

same time automatically classed with spacerelations to the right or to the left. Only when it is very
near to the ideal boundaries we make between these regions
of space, may there be an association of it with some other
and

it is

than

its

We

at the

own group.
now in a

position to appreciate the significance
of the ultimate segregations.
On looking, say at a flower
the
the
relations
roadside,
by
among the feelings of colour
are

which we receive from

its petals, instantly associate themselves with relations of Co-existence in general, with the
sub-class of visually-perceived relations of co-existence, with

the sub-sub-class of these relations forming the space in
and with the still smaller group of these rela-

front of us,

tions aggregated into our conception of the space low down
But they do more than this. With equal, or
to the right.

with almost equal, rapidity, (I say almost equal because this
minor classification varies in rapidity with the goodness of
the vision) these relations of co-existent positions presented
by the petals of the flower, associate themselves in con-
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sciousness with, the relations of co-existent positions constituting the space immediately about the flower the parti-

same in direction
For, on observing what happens
when the axes of the two eyes are converged on an object, it
will be perceived that we become conscious of the space it
occupies, and of the closely-environing space, with much
more distinctness than we are conscious of any other space.
Under such conditions we are scarcely at all conscious of
cular portion of space that is not only the

but the same in distance.

the space behind us ; we are scarcely at all conscious of the
space far beyond the object, if opaque matter shuts out impressions from things contained in it ; we are conscious in

but a vague way of the space far to the right or to the left,,
much above or below ; we are conscious with some clearness
of the space between our eyes and the object, so far as this
consciousness is involved in the conception of distance ; but

we have what may be

called a detailed consciousness of the

It needs only to look now
space in and around the object.
at a thing quite near and now at a thing further off, now at
one on this hand and now at one on the other, to perceive

that the respective portions of space in which they exist,
severally become indistinct in consciousness as we turn our

eyes away; and that distinctness in our consciousness of
each portion of space, results only when the eyes yield a
distinct image of something placed in it. That is to say, any
co-existing positions visually presented are immediately associated in thought with the cluster of co-existing positions
each perceived position standing in
similarly related to us

a relation of co-existence with

self,

associates itself

most

closely with other positions standing in like relations of coAnd in being classed with these relaexistence with self.

which it is most like, it arouses a consciousness of
them; just as a colour in being recognized as red of a partitions

cular shade, brings into consciousness ideas of other reds of
the same, or nearly the same, shade. Moreover, as we before
saw that while a particular feeling of redness associates itself
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and in a moment with the great

irresistibly

class of epi-

peripheral feelings, with the sub-class of visual feelings,
with the sub -s ub -class of reds, but less quickly with its
particular variety of reds ; so here we may see that while
this relation of co-existent positions associates itself in-

and rigidly with relations of co-existent positions in
general, with visual relations of co-existent positions, with
stantly

the relations of co-existent positions constituting the
region of space low down to the right, it associates itself
less promptly with the relations of co-existent positions
that

in

are

the

almost

identical

estimation

:

there

is

distance

the

of

some
an

uncertainty

uncertainty
person with but one eye,
who continually finds himself wrong, and has to modify his
This general
estimate, or to re-class the relation.

which

is

considerable

a

in

law may be similarly traced among time-relations. Suppose
I recall an event that occurred yesterday ; as, for instance,
the unexpected arrival of a friend. It is observable, in the
first place, that all those associated and consolidated rela-

which constitute the conception of the
time before yesterday, do not (unless by some secondary act)

tions of sequence

enter into consciousness at

all.

It is observable, in the

second

place, that the united relations of sequence which form a conception of the time between now and yesterday, are not distinctly represented, but are represented only in such general
way as to yield a measure of the distance back at which the

While it is observable, in the third place,
that the portion of time to which retrospective consciousness
is directed, becomes comparatively distinct in detail.
On
event occurred.

remembering the

first

followed, but

also think

sight of niy friend's face yesterday, I
think not only of his smile of recognition, of my quick step
towards him, of our shaking hands, of the words that

of the immediately-preceding
entrance into the room, of my seeing
the back of some person looking at a picture, of his turning

occurrences

I

of

my

round on hearing me, of

my

surprise on

seeing

who

it
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I find,, too, that tlie moments immediately adjacent to
one
of these remembered actions, become more distinct
any
in consciousness than those at some distance on either side

was.

of

it.

If I recall

in time

my

entrance into the room, the positions
the interval before my friend

which made up

turned round, represent themselves quite clearly far more
clearly than those preceding his knock at the door or
those succeeding* our salutation.
To make these portions of
clear, I must adjust my retrospective glance to
Thus it is with Time as with
positions adjacent to them.
Space, that each place in it associates itself with places at

time equally

the same distance from the place we at present occupy ; and
as we turn our attention now to one part of the past and now
to another, the relations of sequent positions which constitute

our consciousness of that part become clear, while

all

others

lapse into vagueness.

120. Every relation then, like every feeling, on being
presented to consciousness, associates itself with like predecessors. Knowing a relation, as well as knowing a feeling,
is

is

it to its past kindred ; and knowing it
the assimilation of it to past kindred exactly

But

since within each great class the relations pass

the assimilation of

completely
like

it.

one into another insensibly, there is always, in consequence
of the imperfection of our perceptions, a certain range with-

which the classing is doubtful a certain cluster of relations nearly like the one perceived, which become nascent
in consciousness in the act of assimilation. Along with the

in

perceived position in Space or Time the contiguous positions
arise in consciousness.

Hence

results the so-called

Law

of Association

by Con-

When we

analyze it, Contiguity resolves itself into
tiguity.
Let
in Time or in Space or in both.
relation
likeness of
is
there
relations
like
of
association
the
us observe how in

involved the association of contiguous feelings.
On the one hand, relations of difference and the time-rela-
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tions implied in the cognition of successive differences; are
elements without which, there can be no consciousness.
Ou

the other hand, tliere can be no consciousness of these relasome feelings which simulcan
think
of space-relations, all
them.
taneously yield
tions without consciousness of

We

but absolutely empty, but
approaching

to

empty

we cannot think

time-relations.

of anything

Time having but one

dimension, and the measure of that dimension being the
series of contained feelings, it follows that unless occupied

by some

Time has no dimension. If
perfectly stationary and silent, we

feelings, real or ideal,

the objects around are
still the rhythm of our functions and the current of our

have

thoughts to yield us marks by which to measure duration.
Necessarily, then, when we think of any position in past

we cannot associate it with its cluster of almost equidistant positions in time, without being conscious more or
less clearly of the feelings which occupied those almost equiAssociation of feelings
distant or contiguous positions.
time,

contiguous in time,

is

involved by association of their like

Passing to contiguous co-existent

time-relations.
feelings,

we may

see that the association of

them

results

from a further complication of the same process. Feelings
known in sequence, and serving as marks that measure
or odours which do not necessarily
in a rudimentary consciousness.
But
in a consciousness containing tactual and visual experiences,

duration,

may be sounds

connote Space at

all

there always, along with the sequent feelings caused by
inner or outer changes, occur certain feelings, received by
touch or sight or both, which continue to co-exist while

the sequent feelings are passing.

These simultaneously-

experienced feelings yielded by things contiguous in space,
which persist side by side in consciousness over an appreciable period measured by sequent feelings, are necessarily
Hence on reassociated with these in their time-relations.

any relations of sequence, there are apt to recur the
various relations of co-existence which were perceived along
calling
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And the feelings that occupied these nearly equi-

in space that were presented in these
nearly eqni-distaat positions in time, being among the feelings -which made marks in consciousness at that tirne, the
distant positions

representation of that time entails

a recurrence of these

marks.

The process thus described

as taking place with simple
having simple feelings for their terms, equally
holds in a plexus of relations among many feelings ; as in

relations

the perception of an ordinary object. When, for instance,,
in recognizing a face we saw last week,, we associate each

many combined relations of position constituting its
form, with the respective like relations before experienced ;
and when along with the recognition there arises the consciousness of a redness on the cheek that was before present
but is now absent; this recollection of the colour that
of the

occupied a particular place, results simply because it was
one of the elements entangled in the plexus of relations
which gave the consciousness its individuality. On before
seeing the face, this colour was a term to various relations of difference involved in the consciousness ; it was

presented at the same instant of time with the many other
related feelings which the consciousness contained ; and as

having a position fixed in reference to all parts of the face,
it entered into a
great number of relations of co-existence.

Hence, having served as a common term to many
but combined relations, it happens that when these

different

are again presented, the assimilation of them to the like
relations before seen, entails a consciousness of the missing

The colour is
and the difference

term of these like relations before seen.
thought of in thinking of the relations

;

between the face as remembered and the face as perceived
becomes manifest.
Thus, the fundamental law of association of relations, like
the fundamental law of association of feelings, is that each,
at the moment of presentation, aggregates with its like in
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The act of recognition a^id the act of
past experience.
And the imassociation are two aspects of the same act.
is

plication

other;

that besides this law of association there

"but that

all

further

phenomena

is

no

of association are

incidental.

The congruity between this conclusion and the
nervous structure and function is evident.

J21.
facts of

Changes in nerve- vesicles are the objective correlatives of
what we know subjectively as feelings and the discharges
;

through

fibres that

tive correlatives of

between

feelings.

connect nerve- vesicles are the objec-

what we know subjectively

as relations

It follows that just as the association of a

feeling with its class, order, genus, and species, group within
group, answers to the localization of the nervous change

within some great mass of nerve-vesicles, within some part
of that mass, within some part of that part, &c.; so the association of a relation with its class, order, genus,

and

species,

answers to the localization of the nervous discharge within
some great aggregate of nerve-fibres, within some division
aggregate, within some bundle of that division.
Moreover, as we before concluded that the association of

of that

each feeling with its exact counterparts in past experience,
answers to the re- excitation of the same vesicle or vesicles ;
so here we conclude that the association of each relation with
exact counterparts in past experience, answers to the reexcitation of the same connecting fibre or fibres. And since,

its

on the recognition of any object, this re-excitation of the
plexus of fibres and vesicles before jointly excited by it,
answers

to the association of each constituent relation

and each

constituent feeling with the like relation and the like feeling
contained in the previous consciousness of the object; it is
clear that the

whole process

is

comprehended under the

principle alleged. If the recognized object, now lacking one
of its traits, arouses in consciousness an ideal feeling answer-

ing to some real feeling which this

trait

once aroused;
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the cause is that along with the strong discharge through
the whole plexus of fibres and vesicles directly excited,
there is apt to go a feeble discharge to those vesicles

which answer to the missing
which answer to its missing
sentation of the feeling and its

feeling,

through those

fibres

relations, involving a reprerelations.

CHAPTER
PLEASURES AND

IX.
PAIXS.

THE foregoing chapters contain such an on time
Inductions of Psychology as the plan of this work
To fill in this ontline would take more space
requires.
122.

of the

than can be

afforded,,

and would too much interrupt the

general argument.

There

is,

however,, one

other

side

of mental pheno-

mena
*

as inductively generalized, which cannot be omitted
without leaving this outline incomplete. Thus far we have

spoken of Feelings as central or peripheral,, as strong or
weak, as vague or definite, as coherent or incoherent, as
real or ideal ; and where we have considered them as differing in quality, the differences named have been such as do
not connote anything more than a state of indifference in
But there are
the subject of them a passive receptivity.
certain common characters in virtue of which Feelings otherwise quite unlike, range themselves together either under
Just
the head of pleasurable or under the head of painful
.

as

we saw

which

is

that the division of Feelings into real and ideal.,
based on a functional difference, cuts across the

divisions into central, ento -peripheral,
which are based on structural differences

and epi-peripheral,
;

so here

we may see

that the division of Feelings into agreeable and disagreeable,
traverses all other lines of demarkation
groups into one
all
sensations
from
parts and
heterogeneous assemblage

PLEASURES AND PAINS.
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emotions of various kinds, together with tlie ideas of such
sensations and emotions, and into another assemblage sensations

To

and emotions,

and

real

ideal,,

treat fully of consciousness

similarly heterogeneous.

under

this further aspect,

more widely out of our course j for the
and Pain are perhaps the most
Pleasure
of
phenomena
obscure and involved which Psychology includes. It must
suffice to set down here what appear to be the essentials.
would carry us

still

123. Pleasures and Pains are concomitants of certain
states,

local or general

certain actions, I

was about

to

say, but since pains of one class accompany what we distinguish as inactions (though these can. never be absolute
while the life, general or local, continues) it is better to use

the

word

states.

Hpt

that all living states, either of the

whole organism or of any organ, are accompanied by pleasures or pains ; for many of them, as those of the viscera
during the normal discharge of their functions, yield to
consciousness no feelings of any kind ; and there are also
feelings yielded by higher organs that are neither pleasureable nor painful, as an ordinary sensation of touch.
But

while certain states cause no feelings, and other states
cause indifferent feelings, the feelings distinguished as pleasurable and painful manifestly result from states of some
and the question is
What are the states which
;

kind

yield Pains and what are the states which yield Pleasures ?
As implied by the parenthetical remark just made, there

are pains arising, from states of inaction pains we call
them, since we here use the word as antithetical to pleasures ; but they are best known as discomforts or
cravings,

from having a quality in which they are like one another and
unlike pains commonly so-called. Let us glance at their

The cravings due to inaction of
leading kinds.
the organs yielding the higher epi-peripheral feelings, are
rarely strong because these organs are rarely quite inactive,
sensations of touch being incessant, the

want of them
T

is

I

I

*
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Sounds are so habitually lieard everywhere that
few experience the desire for them which follows continued
never

felt.

silence.

Only after being confined for days in the dark does

and colour. The
positive longing for light
absence of odours never becomes an element of discomfort.
there

come a

them certain natural
and still more certain acquired
tastes, as those of alcohol and tobacco, come to be much
desired; yet the cravings for them are by no means so

And though

after persistent denial of

tastes, as those of sweetness,

strong as the accompanying ento -peripheral cravings with
which they are apt to be confounded.
Among
cravings of the ento-peripheral order occur some of the
Inaction of the alimentary canal is soon
strongest.
^followed

by hunger; and

if

the inaction continues, this,

rising presently to a distinct discomfort, eventually passes
into something more intense.
So, too, that allied in-

action due to deficiency of liquid in the ingesta, brings
on the longing we call thirst, which also may rise to

And similarly with
great height.
stimulants.
habitual
for
petites
a

abnormal apomit
of consciousness caused by muscular

We

the disagreeable state
inaction.

The

irritation

the

must not

that accompanies enforced qui-

escence, often very manifest in children,
among the ento-peripheral cravings.

must be numbered
There remain

the dissatisfactions brought on by certain inactions of the
the emotional cravings.
central organs of the nervous system
Solitude^ necessitating quiescence of the faculties exercise 3
in holding converse with our fellow-beings, leads by and by

The entire absence of marks of aj>
to great misery.
prqval from those around us, causes a state of consciousness difficult to bear; and persons accustomed to positive
applause feel. unhappy when it is not given. In like manner,
the faculties which have the closer human relations for their
the yearnings of the
sphere, yield their pains of inaction
To meet an obvious criticism it may be read'ections.

marked that the intenser forms

of ^distress caused

by

the
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breaking of these closer human relations, are not to "be ineluded among emotional cravings ; but result from the
representation of a future in which such cravings will never
be satisfied.

We

now

turn to pains of the opposite kind the states
Of
that accompany excessive actions.

of consciousness
these there

are,,

of course,,

classes

corresponding to the

above-described classes of the pains of deficient actions.
Among the
They must be briefly enumerated.

which originate on the general
surface are conspicuously capable of being raised to a painful strength.
The sensation of heat much intensified passes
epi-periplieral feelings, those

into the unbearable sensation

we know

as

burning or scald-

Pressure against a hard body produces by its excess
ing.
an intolerable state of consciousness. Doubtless, too, all

smarts and aches caused by bruises, wounds, and other
injuries of the surface, imply the undue excitement of nerves

which when normally excited yield the normal peripheral
Auditory sensations occasionally rise to an exfeelings.
treme that cannot be borne with equanimity. Persons in
the cupola from which a cannon is fired, or those in a belfry
when a peal is being rung, have vivid experiences of this.
It is not often that visual^ feelings reach a height which is
But men
in men, at least, whose eyes are strong.
painful
whose eyes are debilitated cannot look at the sun without
suffering, and even find it unpleasant to gaze at a large area
Olfactory feelings, often exceedingly disdo
not
become
Inhaling ammoagreeable,
positive pains.
nia does, indeed, cause a kind of smart ; but this, arising
of bright scarlet.

not in the olfactory chamber so much as in the nostrils, is
rather to be classed as an intense form of common sensaTastes, too, though many of them are repugnant, d
not become painful by increase of strength ; nor when th
repugnancy exists is strength always a needful condition.
On the one hand, such a taste as that of cod-liver oil is distion.

y

agreeable even though slight; while, on the other hand,
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sweetness

is

intensity.

origin, the
is

familiar.

not rendered disagreeable by any degree of
Among feelings of ento- peripheral

connexion between pain and excess of action
Such of them as accompany muscular strains

show us pains reached through intensification, of feelings
the distressing
which when moderate are not painful
consciousness of extreme effort is a higher degree of the
of effort.
But passing over the
ordinary consciousness
ento -peripheral pains of this order, it is to be remarked
of the rest that they arise from excessive actions in organs
The pains conwhose normal actions yield no feelings.
from
come
parts which, when not oversequent on repletion
to consciousness; and
elements
taxed,, add no appreciable
:

The like may be
thus with the viscera in general.
said of those pains initiated within the limbs which are not

it

is

directly due to excesses of action of the limbs themselves
Such pains, consequent, let us say, on
or parts of them.
2fout or

on a

local disease,

certain local structures

imply extreme demands made on
their nerves, which when not

and

The

over-worked originate no sensations.
;

I

central

feelings are scarcely in any case made painful simply by
Normal emotions responding to the various normal
excess.
activities,

do not, however high they may

trinsically disagreeable.
sion to states in which

We

"joy

rise,

become

in-

have, indeed, occasional alluis almost
pain," showing a

perceived approach to this effect of excess ; but if pain so
caused is ever actually reached, it is very rarely.
Thus recognizing, at the one extreme., the negative pains
of inactions, called cravings, and, at the other extreme, the
positive pains of excessive actions, the implication is that
pleasures accompany actions lying between these extremes.
It/

is

true that the positive or negative pain attending one
is missing among actions of certain

or other of the extremes

and that other actions may be named which are disIn some of these
agreeable even when of medium intensity.
cases the explanation is that no feeling of the order due to

orders

;
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the extreme state arises "because the extreme state

The

reached.

may

craving,

is

not

from the kidneys there comes no
with the fact that they have always

fact that

pair off

No one longs for tactual impressions for the
reason that tactual impressions are unceasing. The
emotions that go along with the successful pursuit of the

work

to do.

sufficient

various objects of life, cannot well rise from a pleasurable
degree to a painful degree ; since the environing conditions
which cause them do not admit of the required progressive
intensification.

Generally speaking,

then,,

pleasures are the

medium

activities, where the activities are
of kinds liable to be in excess or in defect ; and where they
are of kinds not liable to be excessive, pleasure increases

concomitants of

as the activity increases, except

where the

activity is either

constant or involuntary.

Though wejthus see whereabouts pleasure is to be found
among the feelings, it must be admitted that its relations
remain but ill-defined. The conception of it as the concomitant of an activity which

by

is

neither too small nor too

a conception open to a criticism akin, to that made
Mr. Mill on the doctrine of Sir W. Hamilton, that " plea-

great,

sure

is

is

a reflex of the spontaneous and unimpeded exertion

of a power, of whose energy we are conscious/* and
upon
the kindred doctrine of Aristotle, that it accompanies the
action of a healthy faculty
there arise the questions
activity

?

What

on

its

appropriate object. For
constitutes a medium

What

determines that lower limit of pleasur-

able action below which there

is

craving,

and that higher

limit of pleasurable action above which there is
pain ?
Is it possible to answer these questions, and is it

possible

to

answer the further question

How

happen there

to

be

certain feelings ,(as among tastes 'and odours) which., are
in all degrees of intensity, and .others that are
disagreeable
in all degrees of intensity? Answers are, I
believe,
agreeable

But they must be sought in a region which
have
not explored. If we study feelings only
psychologists
to

be found.

.
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as they at present- exist,, we shall find no solution ; but we
may find a solution if we turn to the past conditions under
which feelings have "been evolved.

124. Let us

first

glance at the

fact, sufficiently

obvious

and sufficiently significant., that the extreme states,, positive
and negative, along with which pains occur, are states
inconsistent with that due balance of the functions consimtmg health whereas that medium state along with which
pleasure occurs, is consistent with, or rather is demanded
This we may see a priori. In a
by, this due balance.
;

mutually-dependent set of organs having a consensus of
functions, the very existence of a special organ having its
special function,

implies that the absence of

its

function

must cause disturbance of the consensus implies, too, thai,
its function may be raised to an excess which must cause
disturbance of the consensus

implies, therefore, that mainof
the
consensus
tenance
goes along with a medium, degree
The a priori inference involved, that these
of its function.
medium actions productive of pleasure must be beneficial,

and the extreme actions productive of pain detrimental, is
abundantly confirmed a posteriori where the actions are of
Here are a few cases.
all-essential kinds.
Intense cold and intense heat both cause acute suffering,
and if the body is long exposed to them both cause death
while a moderate warmth is pleasurable and conduces to
Extreme craving for food accompanies
physical well-being.
a hurtful inaction of the digestive organs, and if this
craving
and this inaction persist the result is fatal. Conversely, if
;

solid food, or liquid, continues to

be swallowed under com-

pulsion, regardless of the painful sensations produced, the
effect is also detrimental, and may even kill.
But between
these pains attending deficient and excessive action there
are the pleasures of eating,
benefit to be derived

which are keenest when the

To a person in health
greatest.
the
that
duly rested,
feeling
accompanies absolute inaction
is

PLEASURES AND
of the muscles

On

is

unbearable

;

and
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this inaction is injurious.

other hand, extreme exertion of the muscles in
is
alike distressing and productive of prostration,
general
while exertion of a particular muscle pushed to a painful
the

excess, leaves a temporary paralysis, and occasionally, by
rupturing some of the muscular fibres, entails prolonged

Arrest of breathing by forcible closure of the
air-passages, causes an intolerable state of consciousness ;
and life soon ceases if there is no relief. The breathing of
uselessness.

foul air is injurious as well as repugnant; while the breathing
of air that is exceptionally fresh and pure, is both plea-

surable and physically advantageous.
So, too, is it with
the feelings caused by contacts with objects.
Though, as

above pointed out, we cannot be debarred from these, and
therefore have no craving for them and little or no pleasure

we

them and the
and
these
are
the
correlatives of
pains
accompanying pains
detrimental results crushings, and bruises, and lacerations.
It is even so with extremely strong tastes and smells.
The

in them,

yet

are liable to excesses of
;

intense vegetal bitters are poisonous in any considerable
quantities, and the intensest are poisonous in very small

Powerful acids, too, are poisonous

quantities.

indeed,
touch.

being,

immediately destructive of the membranes they

And gases that violently irritate when inhaled, as
concentrated ammonia, or as pure chlorine, or as hydro
chloric acid,

These

work

facts

deleterious effects.

should of themselves suffice to produce the

spite of apparent exceptions, that pains are
the correlatives of actions injurious to the organism, while
pleasures are the correlatives of actions conducive to its'

conviction,

welfare.

We

need not, however, rest

satisfied

with an in-

duction from these instances yielded by the essential vital
functions; for it is an inevitable deduction from the
hypothesis of Evolution, that races of sentient creatures
could have come into existence under no other conditions.
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125. If

we

substitute for

tlie

word Pleasure the equiva-

lent phrase
a feeling which we seek to bring into consciousness and retain there, and if we substitute for the

word Pain the equivalent phrase

a feeling

which we seek

to get out of consciousness and to keep out ; we see at once
that, if the states of consciousness which a creature endea-

vours to maintain are the correlatives of injurious actions,
and if the states of consciousness which it endeavours
to

expel

the

are

correlatives

of

beneficial

actions,

must quickly disappear through persistence in the inIn. other words,
jurious and avoidance of the beneficial.
of
those races
beings only can have survived in which, on
the average, agreeable or desired feelings went along with
activities conducive to the maintenance of life, while disagreeable and habitually-avoided feelings went along with
activities directly or indirectly destructive of life ; and there
must ever have been, other things equal, the most numerous and long-continued survivals among races in which
these adjustments of feelings to actions were the best, bendit

ing ever to bring about perfect adjustment.
If we except the human race and some of the highest

which foresight of distant consequences ina
troduces
complicating element, it is undeniable that every
animal habitually persists in each act which gives pleasure,

allied races, in

so long as it does so, and desists from each act which gives
It is manifest that, for creatures of low intelligence,

pain.

unable to trace involved sequences of effects, there can be
no other guidance. It is manifest that in proportion as this

guidance approaches completeness, the
that the

life will

completeness.

life will

be short in proportion as

Whence

it

follows

that

be long ; and

it falls

as,

short of

other things

of any species will more
equal, the longer -lived individuals
and
rear
progeny than the shorter-lived,
frequently produce
the descendants of the one must tend to replace those of
a process which, equally operative among the
multiplying families of these surviving descendants, cannot

the other
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tut work towards mainteuance and improvement of the
guidance.

How then,, it will be asked, does it happen that animals
sometimes die from eating poisonous plants, or surfeit themselves- fatally with kinds of food which, though wholesome
in moderate quantities, are injurious in large quantities ?
The reply

is that, by natural selection, the
guidance of pleaand pains can be adjusted only to the circumstances
of the habitat within which the special type has been evolved.
Survival of the fittest
o the inclinations and aver... cannot bring

sures

_ -:b

...

....

.

harmony with

sions into

unfelt conditions.

And

species under pressure of increasing numbers

is

since each

ever thrust-

ing itself into adjacent environments, its members must from
time to time meet with plants, with prey, with enemies,

with physical actions, of which

neither

they nor their

ancestors have had experience, and to which their feelings
are unadapted.
Not only by migration into other habitats,
but also by changes, inorganic and organic, within its own
habitat, does each species suffer from failures of adjustment.
But mis-adjustment inevitably sets up re-adjustment. Those
individuals in whom the likes and dislikes happen to be
most out of harmony with the new circumstances, are- the
first

to disappear.

but

And

if

the race continues to exist there

by perpetual killing-off of the least
a
adapted,
variety having feelings that serve as incentives
and deterrents in the modified way required.
cannot

arise,

We will

consider more at length, in connection with our
the
race,
qualifications with which the general law must
be received.

own

126.

Mankind shows us

in

many conspicuous ways,

the

adjustment that follow changes of environing
conditions not so much the changes which migrations involve, though these too are to be taken into account, but
failures of

the changes caused

by the growth of large societies.
men as we find them still in many

Prehistoric men, like

\
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parts of

tlie

Earth, had feelings congruous with the wander-

only incipiently social, which they had to
Inadequate supply of wild food compelled some of
their descendants to become pastoral and agricultural ; and

ing predatory

life,

lead.

these multiplied into populous tribes and eventually into
settled communities. They were thereby cut off from activi-

those of the men whose characters they inherited,
and were forced into activities to which their inherited
characters furnished no incentives.
Throughout the course
of civilization this has been, and continues in large
measure to be, the source of discordances between inOn the one hand, there
clinations and requirements.

ties like

;

still

survive

ancestors,

quite proper to our remote
their gratification
in the
deof the chase and in warfare
feelings

those feelings,

which

iStructive activities
anti-social

find

as

the

conduct

they prompt, inOn the other hand,
directly cause numerous miseries.
persistent and monotonous labour has been rendered bv
the pressure of population a necessity; and though to

.which,

men work

civilized

is

by no means

is

so

repugnant as to

savages, and

to a few is even a source of pleasure, yet the
re-adjustment has at present gone by no means so far that

pleasure

is

habitually found in the

Further,

ally required.
industrial activities

thrust on the
activities

it is

to

amount of work habitu-

be observed that many of the

which the struggle

members

of

modern

for existence has

societies,

are in-door

activities not only

unresponded to by the feelaboriginal men, but in direct conflict

ings inherited from
with those more remotely inherited and deeply organized
feelings which prompt a varied life in the open air.

Secondary discordances, and resulting derangements of
the normal guidance, are indirectly caused by this enforced
persistence in habits of life at variance with the needs of the
constitution.

'A
sedentary occupation pursued for years in a
regardless of protesting sensations, brings about
a degenerate physical state in which the inherited
feelings

confined

air,

,
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superinduced require-

ments of the body. Desired foods,, originally appropriate,
become indigestible. An air pleasure-giving by its freshness to those in vigour, brings colds and rheumatisms.
Amounts of exertion and excitement naturally healthful and
gratifying, are found injurious. All which evils, due though
they are to continued disregard of the guidance of inherited
feelings, come eventually to be mistaken for proofs that the

guidance of inherited feelings is worthless.
There is yet another derivative cause of derangement.
Men whose circumstances compel them day after day to call

powers into undue and painful action, while they are
shut out from most of the pleasures accompanying the due

certain

action of other powers, are liable to carry too far such pleasurable actions as remain to them. After disagreeable states

of consciousness long submitted to, an agreeable state of
consciousness is received with eagerness ; and in the absence
of alternative agreeable states is maintained
persistence in the action which brings it.

by too great a
Hence arise
various kinds of excess. Peelings which would not have
misled men if all their other feelings had had appropriate
spheres of action, become misleading when these other feelings are repressed. And then there is charged upon the
active feelings that misguidance which has arisen from
enforced disobedience to the rest.

The rectification of these profound and multitudinous dis*
cordances by the re-equilibration of constitution and conditions, proceeds in the human race very slowly, for several
reasons.

They

are these.

166,

As pointed out in the
the fitting of an organism

Principles of Biology,
to new circumstances becomes less and less easily effected by
survival of the fittest in proportion as the organism becomes

complex. This is illustrated most clearly among ourselves.
There are so many kinds of superiorities which severally
enable

men

feriorities,

notwithstanding accompanying inthat natural selection cannot by itself rectify any
to survive,
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especially if, as usually happens, there
particular unfit-ness
are co-existing, unfit-nesses which all vary independently.
:

Indirect equilibration can play but a secondary part, and the
change having to be wrought by direct equilibration, or the

inheritance of functionally-produced alterations, is slower
than it would otherwise be.
Again, the conditions

which we must be re-adapted are themselves changing,
Each further modification of human nature makes possible a,
The environment alters along
further social modification.
with alteration of the constitution. Hence there is required
Once more,
re-adjustment upon re-adjustnient.
such help to re-adjustment as would result from survival of
the fittest if individuals in most respects ill-fitted were
to

allowed to disappear, is in great part prevented. Indeed,
the imbecile and idle are artificially enabled to multiply at
the expense of the capable and industrious.
In the case of mankind, then, there has arisen,

and must

long continue, a deep arid involved derangement of the
natural connexions between pleasures and beneficial actions

and between pains and detrimental actions a derangement
which so obscures these natural connexions that even the
reverse connexions are supposed to obtain.

avowed

1
-

the worship of

..

-s

\

j

,

j

And

the half-

met

with them

men

if

127. Here, however, we accept the inevitable corollary
;from the general .doctrine.. of Evolution, that pleasures, .are
the incentives to life-supporting acts and pains the deterrents
I

'

!

belief,

a Being who is supposed to be displeased
seek
they
gratifications, and to be propitiated by
and even by self-tortures.
self-denials
gratuitous

'

-

%

to be

with, that painful
very commonly
-actions are beneficial and pleasurable actions detrimental,
has been, and still is, upheld by creeds which, present for

i

j

^"fc o n ly ^ we see ^at among
I^'SP^ life-f^ s ^ r ISS^Mtinferior sentient creatures this guidance is undeniably efficient, but also that it is undeniably efficient in ourselves, so

!

!

'

far as regards the

functions on

which

life

immediately
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And we

cannot here suppose that a regulative
be reversed
system
for the actions growing out of them.
depends.

efficient for all-essential actions lias to

We

One more qualification has to be made.
are apt;
to take for granted that the beneficial actions secured mn.st
be actions beneficial to the individual; whereas the
only

necessity is that they shall be beneficial to the race. The
two are by no means identical. Up to a certain point,, while
is young and not
yet fertile, its welfare and
the welfare of the race go together; but when the repro(luctiye age is reached, the welfare of the individual and of

the individual

the race cease to be the same, and

may be diametrically
In
fact
are
they
diametrically
opposed more freopposed.
than
not.
I
do
not
refer
quently
merely to those cases of
asexual genesis prevalent among the lower types of animals,
in which, by the breaking up of its body into two or more,
the individuality of the parent is lost in the individualities

but I refer to those cases of sexual genesis,
very general among invertebrate animals, in which the death
of the parents is a normal result of propagation. In the
of the offspring

;

great class Insects, the species of which out-number all
other animal species, the rule is that the male lives only
until a new generation has been begotten, and that the

female dies as soon as the eggs are deposited, or, as in some
cases, leaves the dead shell of her body to be a protecting
cover to the eggs.
Here, however, each new generation

does not depend for its welfare on continued life of the old..
as among the higher animals, the offspring have to be

Where,

fostered, survival of the fittest

must

establish such a consti

tutional balance that obedience to the feelings, peripheral and
central, which secure the maintenance of the species cannot
be fatal or even seriously injurious. And where, as in the

highest types, successive broods or successive individuals
are produced during a series of years, and especially where
the successive individuals so produced have to be fostered for

long periods, the implied satisfaction of the feelings must be

;
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If we cannot infer, as a
consistent with parental welfare.
necessary result of survival of the fittest, that the guidance
of the feelings is here beneficial to the individual, we can at

any rate

infer that it is not detrimental.

Thus, considering as transitional those many anomalies
that accompany the adaptation of the human race to social

and taking account of the qualification just
that, up to the reproductive age, pains
are the concomitants of actions injurious both to the individual and to the species, while pleasures are the concomitants
of actions beneficial both to the individual and to the
and that while, after reproduction commences, the
species
same relations continue to hold, the additional relations between feelings and actions which then arise, may be of a
conditions,

made, we conclude

;

reverse kind, but that the reversal cannot obtain
higher types of sentient beings.
128.

question

among the

A

few words must be added on one further
"What are the intrinsic natures of Pleasures and

This question appears
Pains, psychologically considered ?
Withunanswerable, and may eventually prove to be so.
out here attempting to answer it, I will briefly set down
three allied general facts which indicate the direction in
is to be found, if there is one.

which an answer

Pleasures to a large extent, and Pains tp_sqme extent, are
separate from, and additional to, the feelings with which we
habitually identify them.

If I hear a sound of beautiful
of consciousness is produced
state
an
agreeable
quality,
but if this sound is unceasing, or perpetually repeated, the
state of consciousness loses its agreeableness without other-

A glow of delight accompanies the sight
but
after having the colour before the eyes
;
for a long time there remains only the consciousness of its
the delight is gone.
quality
Similarly, if I go on tasting
something sweet, there comes a time when the gratification
vv'ise

changing.

of a fine colour

ends, though the sense of sweetness continues.

Doubtless
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the sense of sweetness itself eventually becomes deadened ;
but the gratification gives place to nausea before this

Pains the parallel fact

Among

happens.

but

not

is les-s

conspicuous ;
perceive that along
with the localized pain, say of a bruise or a burn, there
goes an element of distress that is not localized.
it

is

The second of these

difficult to

Pains

may be

acquired

which
and
were, superposed on

allied truths, illustrations of

serve in part to re-illustrate the

may

first, is

be, as it

that Pleasures

feelings which did not originally yield them.
Smokers, snuff-takers, and those who chew tobacco, furnish
familiar instances of the way in which long persistence in a

certain

sensation not originally pleasurable, makes it pleasurable
the sensation itself remaining unchanged. The like happens
with various foods and drinks, which, at first distasteful, are

Common
afterwards greatly relished if frequently taken.
about
the
effects
of
habit
imply recognition of this
sayings
That
truth as holding with feelings of other orders.

;

acute pain can be superinduced on feelings originally agreeBut we have proof
able or indifferent, we have no proof.

;

may be made
The
that
once
was
from
a
pleasurable.
feeling
inseparable
extreme repugnances shown by children to the sweet things
given them along with medicines, are illustrations ; and probably nearly every one can furnish from his own experience
that the state of .consciousness called disgust

some instance of acquired aversion of another

The thir^of
like

order.

these allied facts is that Pleasures are

one another than are the,

feelings,

morev

which yield them,

and that among Pains we may trace a parallel resemblance.
The wave of delight produced by the sight of a grand landsame as that produced by
scape, is qualitatively much the
an expressive musical cadence. There is close kinship between the agreeable feelings aroused, the one by a kind
word and the other by a highly poetical thought. Nay, it
needs but to mark the accompanying expression of face,
that even the pleasure which, an exquisite per*
to
perceive

\
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fume yields

is

to a considerable extent of the

same nature.

Indeed, the frequent application of the words sweet., delicious, &c., to things and acts of all kinds that yield great
pleasure,
nized.

shows that this similarity

is

habitually recog-

Pains display this kinship still more
Though the ordinary feelings of heat, of
conspicuously.
of
muscular tension, resemble one another
and
pressure,
yet when they are severally raised to high intensities the resulting pains are nearly allied. Indeed, there

but

little,

an obvious family likeness among

all the peripheral pains
the central pains when intense.
These three general facts taken together, warrant the
suspicion that while Pleasures and Pains are partly constituted of those local and conspicuous elements of feeling

is

when

intense,

and among

directly aroused

by

all

special

stimuli, they are

largely, if

not mainly, composed of secondary elements of feeling
aroused indirectly by diffused stimulation of the nervous

In a future part of this
system.
reasons for believing this.

work we may

find further

PART

IIL

GENERAL SYNTHESIS.

CHAPTER L
LIFE AND MIND AS CORRESPONDENCE.*

Having in the first part of this work contemthose
facts of nervous structure and function which
plated
form the data of Psychology; and having, in the part just
closed, grouped together the inductions drawn from a
129.

general survey of mental states and processes ; we are prepared for a deductive interpretation. The field of inquiry

which we incidentally entered in the last chapter, when
seeking an explanation of the phenomena of pleasure and
pain, we have now to explore systematically throughout its
whole extent.
If the doctrine of Evolution

cation

is

that

is

true, the inevitable impli-^

Mind can be understood only by observing

j

If creatures of the most elevated"
liow_Mind is evolved.
kinds have reached those highly integrated, very defi-

and extremely heterogeneous organizations they posthrough modifications upon modifications accumulated
during an immeasurable past if the developed nervous?

nite,

sess,

* This
Chapter stands in place of five chapters which, in the original edition
way for the General Synthesis. The first of them,

of this work, prepared the

on Method, I hope eventually to include in an introduction to First
The others are now embodied in Part L of the Principles of
Principles.
.Biology. Except by the omission of these introductory chapters, the General
Synthesis remains in substance unchanged ; but it has been much improved
in expression.

U 2
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systems

of

sncli

creatures have

structures and functions

little

by

their

gained

complex

then, necessarily,
the involved forms of consciousness which are the correlatives

of

these

little;

complex structures and functions must

And as it is impossible truly to
the
organization, of the body in general, or of
comprehend
the nervous system in particular, without tracing its successive stages of complication; so it must be impossible to

have

arisen,

by degrees.

comprehend mental organization without similarly

tracing-

its stages.

the study of Mind as objecascending gradations through the

we commence

Here, then,

tively manifested in its

various types of sentient beings.
130. From what point are
widest view of this evolution?

we

likely to obtain the
shall we guide our-

How

selves towards a conception general enough to include the
entire range of menial manifestations, up from creatures

that yield but the faintest traces of feeling to creatures

having intellects and emotions like our own ?
In pursuance of the method of choosing hypotheses, we
I must
compare mental phenomena with the phenomena most
3

them, and observe what character, presented by 110
other phenomena, they both present.*
generalization
uniting two different but allied classes of facts, necessarily
unites all the facts contained in either class.
Hence, if we

like
|

A

find a formula which along with mental evolution includes
the evolution nearest akin to it, we shall, by implication,

comprehending the entire process of mental
may afterwards be needful so to limit this
formula that mental evolution alone is expressed by it. But

find a formula

evolution.

we

shall best fulfil the

first

*

It

requirements of clear exposition by
mental
evolution as it may be most geneexhibiting

Reference

is

preceding note.

here

made

to tlie omitted chapter

on Method, named in the

LIFE

rally conceived,

AND
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and subsequently specializing the eoncep-

tion.

The.. phenomena

which those of Mind resemble

in

the

While these

those of

are

greatest degree
bodily Jjfe.
classes of phenomena are intimately related to one another,
they are related to other classes of phenomena in compara-

Oar question,

remote ways.

tively

therefore,

becomes

What is it that mental life and bodily life have in common ?
And this amounts to the question What distinguishes Life
in general

?

131. Thus, in looking for a conception of mental evolutake in all the facts,y we are led

tion sufficientlv large
o to
/

back

to the definition of

Life reached at the outset of the

Principles of Biolo<jij.

In Part

I.,

Chap. IV. of that work, the proximate idea we
is "the definite combination of hete-

arrived at was that Life

rogeneous changes, both simultaneous and successive/* In
the next chapter It was shown that to develop this proximate idea into a complete idea, it is needful to recognize
the connexion between these actions going on within an
saw
organism and the actions going on without it.

We

when we think

of it,
adequately conceived only
combination of heterogeneous changes,
both simultaneous and successive, in correspondence with,

that Life
as

:r

the

is

definite

j

external co-existences

and sequences."

Afterwards this

was found to be reducible to the briefer defini" The continuous
adjustment of internal relations to
external relations -/' and though, by leaving out the characteristic of heterogeneity, this definition is rendered somewhat too wide, so that it includes a few non- vital phenomena
which simulate vitality, yet practically no error is likely to

definition

tion

from its use.
That Life consists in the maintenance .of inner actions
corresponding' with outer actions, was confirmed on further

result

observing

how

the

the degree of
degree of Life varies as
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correspondence. It was pointed out that, beginning witli
tlie low life of plants and of rudimentary animals, the
kinds essentially conprogress to life of liigher and higher
of
the
a
in
continual
sists
adaptation "between
improvement
organic processes and processes which environ the organism.
observed how along with complexity of organization there

We

goes an increase in the number, in the range, in the speciin the complexity, of the adjustments of inner relations
And in tracing up the increase we found
to outer relations.

ality,

ourselves passing without break from the
bodily life to the phenomena of mental life.

We have now to

start afresh,

and

phenomena

to develop the general

truth there briefly indicated into a combination of
special truths.

182. In doing this
life

we

it

will

of

more

be needful to begin with the

of forms almost too simple to be called organisms, that
may note the first traces of differentiation between the

vital actions

we

class as physical

and the

vital actions

Though throughout we

class as psychical.

we

shall continue

to regard these two classes of actions as falling within the
one class marked out by our definition, yet, as we follow

under each of

its

several aspects the progress of the corre-

spondence between the organism and
reader will not

fail

its

to the psychical the

environment, the

how we pass from the physical
moment we rise above the correspond-

to observe

ences that are few, simple, and immediate.

CHAPTER

II.

THE CORRESPONDENCE AS DIRECT AND HOMOGENEOUS.
The lowest life is found in environments of unMost environments present both coexistences and sequences ; but there are some which, for a
133.

usual

simplicity.

and in these, during*
Of
those classed with the vegetal kingdom, may be instanced
the Yeast-plant, and the Protococeus nivalis or red snow
Of those held to be of animal nature, the Gregarina,
alga.
and the Hydatid may be taken as samples.
short time, present co-existences only

;

this short time, occur the least-developed organic forms.

The

life

of each of these organisms consists, almost

wholly, of a few contemporaneous processes adjusted to the
co-existent properties of the medium, which surrounds it.

yeast-plant has for its habitat a fluid consisting of
water holding in solution certain oxy-hydro-carbons, some

The

nitrogenous matter, oxygen, and probably other elements
That it may flourish, the water must
in minor proportions.

be neither very hot nor very cold; and light must be exThe conditions being fulfilled, the yeast-plant discluded.
we call vital changes, in correspondence with
what
plays
chemical changes

among

the substances bathing

grows and multiplies; the

its surface.

ferments; and
while the fluid continues to supply the needful materials
under the needful conditions, the cell continues to manifest
the same phenomena. But let the temperature be consider-

The

cell

fluid
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ably raised, or some of the ingredients exhausted, and the
actions cease. The life, limited in length to the brief period

during which the environment remains practically uniform,
exhibits no successive changes such as those by which a
1

shrub responds to the alternations of day and night, and of
Excluding those modifications of form and

the seasons.
size

which are the necessary concomitants of continued

assimilation, the only successive changes exhibited by the
yeast-plant in common with the higher plants, are those

which end in the formation of spores.

Determined as they

probably are by the diminishing quantities of the materials
needful for growth, these generative actions may be regarded as successive changes in the organism corresponding
with successive changes in the environment; and most
likely there is no organism but what, in addition to the
simultaneous processes taking place in it, undergoes a serial
process of this character. Evidently, however, the two
orders of changes, answering in this case to the two allessential functions of assimilation and reproduction, exist

under their simplest forms in correspondence with the simplest relations in the environment ; and ending as they do
with that
is

new

environment soon arising, the life
incomplex.
needless to present in detail each of the other cases

as short as
It is

named.

The

state of the

it is

P-rotococcus nivalis exists in

snow

a

medium

simple and constant in chemical character, and restricted in
its variations of temperature.
Reddening by its rapid multiplication large tracts in the arctic regions in a single night,

during which the circumstances must remain almost uniform, this minute organism exhibits vital processes corre-

sponding only to surrounding co-existences; and can undergo
scarcely any changes corresponding to surrounding seTo a new state in its medium, it does not adapt
quences.
itself but dies the snow melts and it disappears.
Similarly
:

with the Gfegarina

a single-celled creature which inhabits
the intestines of certain insects; which is there bathed by
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which, is kept at a tolerably constant temand
which
exists no longer than its special
perature ;
environment exists. In these and other such cases the
;

first, that the actions in the
peculiarities to be noted are
organism are immediately dependent on the affinities of the
:

elements touching

it on all sides; and., second, that the
internal changes proceed uniformly, or nearly so,, because,
during the brief time that the life lasts, the external rela-

tions

remain uniform,, or nearly
and homogeneous.

The correspondence is
The disintegrating matter

so.

at once direct

and the matter to be integrated, being everywhere diffused
through the environment,

it results that all the
agents to
stand
are
not
related,
changes
only in contact
with the organism, but continually in contact with it. And

which the

vital

hence there need neither those motions nor locomotions,
which, where they occur, involve more or less heterogeneity
in the correspondence.

134. In strictness, no other forms of

life

than those

conditioned as .above described, can be said to exhibit a
correspondence at once direct and homogeneous. But the
transition to higher forms being gradual,

make

divisions in such

and on the whole,

it

it is

impossible to

way as entirely to avoid incongruities ;
seenis best to notice here a class of

organisms which, while they exhibit motion, either absolute
or relative, do so with comparative uniformity. The simplest
of the ciliated animalcules

pound

;

the most regular of the com-

ciliated organisms, like the Volvo v glolator

with the Sponges and their
playing

life

allies

;

;

together

may be instanced as

dis-

of this order.

Water, either fresh or

salt,

being in

all

these cases the

medium inhabited, the general fact to be observed is, that
the incipient multiformity of the vital actions is in correthe environspondence with the incipient multiformity of
ment. Though, from a human point of view, the liquids in

which the yeast-plant and the Gregarina

live are far

more
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the sea or of a pond ;
heterogeneous than the water, either of
contained
these
to
they are less
organisms,
yet, relatively
wort
the
of
For
bathing tho
every portion
heterogeneous.
cell-wall of the yeast-plant,

and every portion of the nutri-

the
surrounding the Gregarina, presents
in
water
the
of
but
;
every portion
does
it
which a Protozoan swims, though
presents oxygen,
nutriment.
not
Evenly diffused as the food of the

emulsion

tive

matter to be assimilated

present

and irregularly scattered as is that of the last, the
external relations must be more homogeneous to the one
than to the other. And manifestly, an organism whose
medium, though unceasingly disintegrating it, is not unfirst

is,

ceasingly supplying

it

with integrable matter, but presents

only dispersed atoms of integrable matter, must either traverse its medium with such velocity as shall bring it in
contact with the requisite quantity of integrable matter, or
must cause the medium to move past it with such velocity
must have either an absolute motion, as the infusory animal-

a relative motion, as the sponge towards the water it
draws in and expels. Thus then, the addition of mechanical
cule, or

changes to the changes displayed by motionless organisms, is
new internal relations in correspondence with

the addition of

new

external relations.

is, however, to be remarked, that the processes by which
movements of this order are effected, are themselves in direct
and nearly homogeneous correspondence with almost everThe fact that the
present properties of the environment.

It

ciliary action of fresh-water creatures ceases

when they

are

put into sea-water, and that of sea-water creatures when
they are put into fresh- water ; the fact that when creatures
it have been killed, the
ciliary action on uninjured
and even on parts that have been cut off, continues for
a long time ; and the further fact, discovered by Virchow,
that ciliary motion which his ceased may be re-excited
by

displaying

parts,

a solution of caustic potash ; unite to show that the motion
of these microscopic hairs is caused
by the immediate con-
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something in the environment
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consists of a suc-

cession of minute internal changes, in correspondence with
those minute recurring actions of the medium which the

waving of the

cilia

themselves involve.

And

the occasional

suspensions of the motion may possibly result from local
deficiencies in the medium., of those materials or conditions
it ; in which case this
slight heterogeneity
in the mechanical changes answers to a slight heterogeneity

that determine

in

the environment.
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;

certain special changes, corresponding with special changes
it.
Though to the chemical, thermal, and hygrometric

in

actions affecting the whole mass of its medium, the actions
going on in the plant slowly respond, they do not respond
to surrounding mechanical actions; as those of a wireits roots, or a herbivore browsing on its
most conspicuous of a zoophyte's actions
But
the
leaves.
are those which follow the touching of its expanded tenTo a relation of co-existence between tangible and
tacles.

worm gnawing

other properties, presented in a particular part of the environment, there corresponds, in the organism, a relation of

sequence between certain tactual impressions and certain
contractions.

Here are

several facts to be noticed.

First,

that being a stationary creature whose medium does not
supply matter to be integrated so uniformly as it supplies

disintegrating matter, the zoophyte must obtain matter to
be integrated by arresting those portions here and there
moving through its medium; and doing this presupposes
sensitiveness and contractility connected in the manner
seen.
Second, that the ability to respond, not simply to
the co-existences and sequences presented by the whole
mass of the environment, but to the co-existences and

sequences presented by particular bodies in it, is an advance
in the correspondence ; which is also rendered more hetero-

geneous by the addition.
138.

Of

all

last chapter, it is

these cases however, as of those in the
to be remarked, that the correspondence

between internal and external relations

extends only to

external relations which have one or both terms in contact
?

The processes going on in the yeastunless
its
cell- wall is bathed by the saccharine
cease
plant
and other matters on whose affinities they depend. The
with the organism.

must have its carbonic acid, water, earthy salts, ammothe rest, applied directly to its surface in the preand
nia,
until they are thus applied it
sence of light and heat

tree

:
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And so too among the lowest animals, the
substances to be assimilated must come in collision with
the organism before any correspondence between inner and
remains inert.

outer changes

is

shown.

Alike in those forms of

life

whose

environments perpetually present the disintegrating and inunder the requisite conditions; in those
tegrable matters

whose environments perpetually present them, but under
in those whose environments, though
not full of integrable matter, yet contain it in such abundance that mere random locomotion brings them in contact
with a sufficiency ; and in those whose environments contain it in moving masses so numerous that,, though themselves stationary, chance brings them as many as they want
alike in all these forms of life, there is an absence of
that correspondence between internal relations and distant
external relations^ which characterizes more highly-endowed
variable conditions

forms.

CHAPTER

IY.

THE CORRESPONDENCE AS EXTENDING IN SPACE.
139. ON ascending from the lowest types of life, in
which the adjustment of inner relations to outer relations
is thus limited, one marked manifestation of the heightening correspondence, is the increasing disWtf.ee at which
co-existences and sequences in the environment produce

adapted changes in the organism.

This progress accompa-

nies the development of the senses of smell, sight, hearing,
&c., and the subsequent development of the intellect.

There

is

reason to believe that the susceptibilities to
by degrees out of that

odours, colours, and sounds, arise
irritability

sesses.

which animal tissue, in its lowest forms, posof Democritus that all the senses are

The saying

''modifications of touch,

modern

science goes far to confirm.

Smelling obviously implies the contact of dispersed particles
with a specially-modified part of the organism implies that
these particles are so carried

by

a current of air or water as

to impinge on this modified part.
Hearing results when we
feel the vibrations of the air lying in contact with our bodies.
As the skin at large is sensitive to a succession of mechanical impulses given

by dense matter

;

so certain external

auditory structures, easily moved, are sensitive to a far more
rapid succession of mechanical impulses given by matter of
great tenuity. The organ of jight, again, is one through
which the pulses or undulations of a yet more delicate
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are impressed on us

faster in a

undulations incomparably

medium incomparably

rarer.

before, contact of the undulating medium
part of the surface, is the pre-requisite.

case
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the sensation produced in us

Here however,

as

with an adapted
So that in every

by something in

the.

environment, involves mechanical action on some part of
our periphery. In every case, therefore, touch, of a coarse
or refined order, is implied.
Not only do the conclusions of

which Demo critus taught y
the like. The organs of
do
thejconclusipns _pf biologists
the special senses are every one of them developed from the
dermal system are modifications of that same tissue in
which the tactual sense in general is seated. Nor is this
physicists support this doctrine

but

L

It is a

all.

remarkable fact that the eye and the ear are,

in their types of structure, morphologically identical with
the vilrissce, or most perfect organs of touch.
(Principles

of Biology,

295.)

The hypothesis

of Evolution implies that the senses in
general have a yet deeper basis in those primordial properties of organic matter which distinguish it from inorganiq

matter.

And many

Mitjr of

all

facts point to the conclusion that seiisi

kinds takes

its

rise out of those

processes of nutrition and waste
gration

Though

in

which Lif<^

in

integration

fundamental

and

disinte-

primitive form, consists.*
these facts 'do not suffice to establish such a conits

and though it is not necessary to the general argument that they should be here given, yet they form so
clusion,

appropriate an introduction to the subject of the chapter
that it will be well to devote a section to them.
140. In the lowest animals,
as to

be almost,

if

which are so

little

not quite, homogeneous,

all

organized \
the j^ital!

functions are diffused throughout the whole body.
Every?
part exhibits more or less of that contractility which in);

higher creatures is confined to the muscles; that sensitiveness which they show only in the nerves ; that ability to

;

(
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eventually confined to the
afterwards divided
alimentary canal; that excretory action
among the lungs, skin, and kidneys ; that reproductive
Where, as in the
power which with them is localized.

absorb

nutriment

which

is

more
all, the body consists of nothing
than a structureless substance, and where, as in somewhat
higher and larger creatures, the body is little else than an
lowest creatures of

."aggregation of like units of nucleated protoplasm, there is
an almost complete community of functions throughout;

|

and only

as fast as this originally-uniform tissue
differentiated, does each part lose the power

!

I

"serving other processes than

;

habitual one.

its

becomes
of

sub-

(Principles

5760.)

of Biology,

But

this specialization of functions does not altogether
obliterate the original community of functions.
Even where

" the
division of labour"
has beeu carried
physiological
^^:*
;-.-^rrh-,-,
^^-^-^.

I
1

,

^^^i.

;

v.~:.-.-.

,,.".;

.-,=

-,. S

1 --

of the tissues retain certain powers of fulone
another's
In man, skin can discharge the
duties.
filling
office of mucous membrane, and mucous membrane of skin.
furthest,

;l

'

':

many

Lungs and kidneys can

When

to

some extent supply each

other's

fails, biliary matter is got
shortcomings.
rid of through both skin and kidneys.
In salivation, the
the
of
mouth
become supplementary excreting
glands
And the skin, while having mainly the function of
.organs.

the liver

ejecting perspirable matter, yet remains, to some extent,
and a surface through which

both a respiratory surface
nutriment can be absorbed.

Bearing in mind this general

fact,

that

throughout the

made up

of unintelligent organic processes, heteroof
function
arises out of a primordial homogeneity,
geneity
the traces of which are never entirely lost, we shall be

life

prepared for a parallelism of method and results in the
evolution of that other division of life
consisting of the
*

I

\

sensory and motor actions. Here, too, we may look for a
certain community of function
throughout the whole organism a possession by the whole organism of those
suscepti-
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which are ultimately located and developed in eyes,
The nucleated protoplasm which,
ejLrs,_nose, and the rest.
by one process of differentiation and integration,, gives
Imities

the visceral
origin to the internal and external systems
and nervo-muscular organs must have,, to some extent,
the powers of the last as well as those of the first.
Not
only the fundamental division into vegetative and animal
functions, "but the subdivisions of each of these, must be
regarded as specializations of the various properties which
every part of the elemental tissue possesses in some slight
degree.

from

Let us glance at the genesis of the several senses

point of view.
Between touch and assimilation there exists, in the lowest
In many Ehizopods the
creatures, an intimate connexion.
this

and the absorbing surface are co-extensive.
The Amcela, a speck of jelly having no constant form, sends

tactual surface

out, in this or that direction, prolongations of its substance.

One

of these meeting with, and attaching itself to, some
relatively fixed object, becomes a temporary limb by which

drawn for ward but if this prosome relatively small portion of
organic matter, it slowly expands its extremity round this,
slowly contracts, and slowly draws the nutritive morsel into
the mass of the body, which collapses round it and preThat is to say, the same portion of
sently dissolves it.
shows us
tissue is at once arm, hand, mouth, and intestine
the tactual and absorbent functions united in one. And if
the

body of the creature

longation meets

is

with

we assume, as we may fairly do, that the behaviour of this
protruded part when its end touches assimilable matter,
arises from some molecular action set up between the two
is caused by a commencing absorption of the assimilable
matter, we shall see a still closer relation between the primordial sense and the primordial vegetative function.
In the same phenomena we may trace a nascent sense of;
The ability to discriminate between organic and
taste.
1

inorganic matter, appears to." be possessed. in

"

.

some degree

x 2
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lUnzopods do nob absorb
sizo ; nor do tlio
indiscriminately all fragments of available
tentacles of polypes commonly bohavo in the same wny
when touched by inorganic bodies as \vheu touched by

even by the .simplest animals.

And bearing in mind that to creatures
organic bodies.
the
in
water,
inorganic or mnutritivo matters are,
living
the
insoluble, while the organic or
generally speaking,
soluble; it may be inferred that the
which
they possess is due,, as above implied,
power
an
assimilative process when assimilable,
of
the
to
setting up
matter is brought in contact/ with them, and to tlio abseueo

nutritive

the

are

selective

of that process when the matter presented is not assimilable.
So that this selective power, which is an. incipient sense of
taste, is, primarily, one aspect of that integrating action

For thus interpreting
which mainly constitutes the life.
the facts we have the warrant that, even in. its highest
developments, tasting forms one link in the chain of assimilative actions.

The mouth

which secretes digestive

is

fluids

part of the alimentary canal,
and takes up dissolved sub-

The mouth does both these its saliva, is a digesand in the act of tasting, some of tlio dissolved
substances are absorbed through the mucous membrane of
stances.

:

tive fluid,

the tongue and palate.
Smell has the same root with taste, and remains throughout closely associated with it. In aquatic creatures the two

senses can be but degrees of the same: the 0110
responding
more dilute solution of nutritive substance, and tho
other to a more concentrated solution.
As tlio solublo
to a

matters which surround a fragment of animal tissue arc not
confined to its actual surface, but are diil'used in tlio sur-

rounding water with an abundance that decreases as tho
distance increases,
will render the

it is

obvious that a greater susceptibility
is absolute

fragment perceptible before there

contact; and that so, taste must pass gradually into smell.
The mtimate connection of taste with smell, and of both

with touch,

"is

displayed even in man.

Tho nerves of both
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are spread out under a membrane that is continuous with,
and but a slight modification of, the skin; they lie under
adjacent parts of this membrane, near its junction with the

the

sensations they give are so closely allied that,
the
smell of a substance, we can frequently form,
knowing
an approximately true judgment of its taste ; and to both,
the substances to be perceived must be presented in solu-

skin;

tion

the sapid must be either already dissolved, or disby the saliva, and the odorous must be condensed

solvable

moisture covering the membrane which
Thus, the difference is
olfactory chambers.
less between the modes in which the sensations are ulti-

by the
lines

of

film

the

mately produced,, than between the forms under which the
substances producing them originally exist liquid or solid
in the one case ; gaseous or vaporous in the other.
Further,
the relationship of the sense of smell to the fundamental
organic actions, is directly traceable even in ourselves. The

and the olfactory chambers which open out of them,
are simply divergent branches of the alimentary canal_, from
which, in the embryo, they are not separate and absorbing

nostrils

,*

into the system, as they do,

some of the

floating particles
given off by the food that is being eaten, or is about to be
eaten, their action, too, is but an evanescent form of nutrition.

Add

to which, that in so far as the olfactory action is

not nutritive

it is

respiratory

between the two primary

;

and thus, in a sense,

lies

vital processes.

Again, in its initial stages even the faculty of sigh/ is
The organimplicated with the functions of organic life.
isms which occupy the border land between the animal and
vegetal kingdoms, share with plants the ability to decomWater
pose carbonic acid under the influence of light.

containing Protozoa gives off oxygen on exposure to the
The link between the two great divisions of
sun; s rays.

which these lowest creatures present in strucdevelopment, and chemical character, they appear to

living forms,
ture,

present in their nutritive action also*

Naturally, then,

we
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from them to vegetal and animal
expect that on passing
shall on the one hand find the
we
organisms respectively,,
to decompose carbonic acid by the agency of light

may

ability

more and more developed, and on the other hand more and
more wanting. Recently disclosed facts answer to the exIn the first place, the researches of Sdmlfczc go
pectation.
to establish an identity between the chlorophyll of plants,,

and the colouring matter of sundry low types of animals,, as
In the second place, the ][ydr<t
for instance the Hydra.
the
shuns
habitually chooses the dark side
light
habitually
of the vessel in which it is placed.
May we not infer that
the sensitiveness to light which the Hydra exhibits, results
from, the action of light

on its contained chlorophyll

;

that as

in plants, this action is one through which the components of
chlorophyll are assimilated; and that thus, the power which

the primordial tissue possesses to distinguish light, from darka power which forms the germ of the visual faculty
ness
is

due to a modification produced by light OH the general
Any doubt that may be felt respecting

vital processes?

I think, disappear on remembering
in ourselves the general surface of the
even
jthat
body
I resins a physiological sensitiveness to light.
The darkening of the skin caused by long exposure to sunshine, imnlies
this hypothesis, will,

a modified assimilation in the tissue penetrated
by light- a
change in the absorption of materials supplied by the blood,

In transparent and semi-transparent creatures, any such
photogenic effect must pervade the whole body; and if so
it is
easy to understand how light may produce marked

changes in such creatures.
That hearing has, like the other senses, a root in the
primitive vital functions, there is little if any direct evidence.
But for suspecting that it, too, is differentiated from thorn,

we have

the reason that to sound, as to
light, tho whole
its
simplest forms possesses a feeble
susceptibility.
slight tap, causing a vibration to pass
through the vessel containing them, is
to

animal organism in

A

responded

by
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And

if

in

we

whom
call

to

no sign of an auditory organ

mind the
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exists.

facts that congenitally deafi
'

5

persons are acutely affected by sonorous vibrations in iJie
bodies they touch, and can perceive such vibrations even in
the air when produced by loud concussions, as the firing of]

we infer, as we must, that even in man tlv,r
whole body is in some degree sensitive to sound, and that'
the extreme sensitiveness of one part is simply a specializacannon

if

tion of this general sensitiveness ; we shall have
in understanding how the humblest zoophytes

no difficulty
and molluscoid animals feel the jar of those rapid undulations which
Of lax tissue, and of like
constitute objective sound.
with
its
medium, one of these creatures
specific gravity
must be permeated by such undulations throughout its
entire mass, almost as though it were so much water ; and
can scarcely fail to have the substance of its tissues so disturbed as to produce a marked change in their general
state, and some consequent change in the external manifestations.

Still it

How

may be asked

do these facts and

inferences affiliate the faculty of hearing on the primary
I reply
vital processes ?
They tend to do this by suggest-

ing that the contraction produced by any sonorous vibration
permeating a zoophyte's body, results from some modification

of these

creatures

vital

is little else

processes.

The

life

of one of these

than the cumulative result of the lives

cells or nucleated portions of protoplasm,
the nutrient juices percolating among
absorb
which severally
bathed
them, are severally
by the oxygenating medium, and

of

its

component

and disintegrating actions
severally carry on the integrating
anything which causes a
by and for themselves.

Now

sudden agitation of the aerating liquid diffused through
this almost homogeneous tissue, will produce a sudden
increase of vital activity in all the

components of the

tissue.

A

it
rapid succession of undulations propagated through
must do this. And we have but to suppose that the in-

creased vital activity of each

component

is

accompanied by
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some change, probably isomeric, which alters its form, to
understand how a contraction of the entire creature may
result.

Thus, there

is

not a

little

reason to think that

all

forms of

in their nascent shapes,
sensibility to external stimuli, are,
which
those stimuli produce
modifications
but
the
nothing

duplex process of integration and disintegration
winch constitutes the primordial life, physiologically considered.
zoophyte cannot be touched without the fluids

in

that

A

diffused

throughout the disturbed tissues being put hi
made to supply oxygon and nutriment with

motion, and so

in cout.act with
greater rapidity. Nutritive matter brought
the surface, which is everywhere absorbent, must oxcito the
vital actions still

more

;

and

so

must cause the touch of

A

diffusion
nutritive matter to be specially responded to.
will
an
in a
of
tend
of such matter in the form
odour,

Tho tissue
slight degree to produce analogous effects.
having the requisite chemical nature, light, also, must
And, as just shown,
modify the assimilative actions.
sonorous vibrations probably do the like. If we make tho
reasonable assumption that the protoplasm of these almost
unorganized creatures is isornerically changed by changes
in Iheir vital activity,
!

we have an adequate explanation

of

the effects which outer agencies produce.
fcSo. far as
they
facts
harmonize
the
with
deduction from the law of
go,
the deduction that as the primitive
organic "development
which are evolved, the organs of vegetative life,

tissue out of

possesses, to some extent, the functional powers of those
organs; so must it, to some extent, possess the functional

powers of the organs of animal life, and among thorn of the
senses, which similarly arise out of it by a continuous differentiation,

and integration.

Closing here these speculations respecting the genesis of
the several faculties through which the animal
organism
holds communication with the external world, let us now
go

on

to our

immediate subject

that extension of the corro-
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which accompanies the evolution of

those faculties.

141. Differentiated
gradually, as, in aquatic creatures,
is from touch and
taste, its nascent form is not likely
be detected without careful experiments and I have notmet with accounts of such. " How far any sense of smell

smell
to

;

exists in the lower invertebrata, cannot be
satisfactorily deter-

" but it would
seem not immined/' says Dr. Carpenter
probable that even where no special organ is apparent, some
part of the general surface may be endowed with olfactive
:

But however the sense of smell originates, we
when in some degree localized, does
become a means whereby internal relations can be brought

sensibility."
.

may
it

conclude that only

into something like definite correspondence with external
relations which do not occur in contact with the body.

Supposing, for argument's sake, that along with
diffused faculties the whole

other

its

mass of the primitive animal

the only correpossesses a feeble susceptibility to odours
be
which
established
spondence
may
through this, must be
;

seen in some state of readiness to seize the prey, or avoid
the enemy, whose proximity an odour implies.
Though, by
means of such endowment, an inner relation can be adjusted
to

an outer relation a

little

removed from the surface

;

yet,

there can be no adjustment to relations either of direction
But as soon as there exists
in space or of distance in space.

/

a susceptibility that is somewhat localized, the organism
must be differently affected by an odoriferous body, accord-

And when, as
it is situated in this or that position.
an accompaniment of specialization, there is increased efficiency, a feebly-scented object near to the more highly
sensitive tract, may produce a response as great as a

ing as

strongly-scented object somewhere in its neighbourhood
inferior
produces in an organism possessed of a diffused but
susceptibility.

Passing from these vague beginnings,

it

will

be obvious
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that as fast as there

is

developed at the entrance of the

respiratory passages a definite apparatus capable of being
excited by floating particles, there must be an extension of

the space through which co-existences and sequences in the
environment can establish corresponding co-existences and

sequences in the organism.

When we

trace

up the evolu-

tion of the faculty to that perfection in which
possessed
by dogs and by deer, we see that one of the aspects under
which the advance presents itself, is the increasing distance
at which certain inner and outer relations can be brought
and that, other things equal, there is a
into adjustment
it is

;

simultaneous advance in the degree of

life.

142. Though that ability to distinguish light from darkness which characterizes the entire body in sundry of tho
humblest types, foreshadows the visual faculty, nothing like

what we

call sight results until this

ability is concentrated

The rudimentary eye consisting; as
in a particular spot.
in a Planar ia, of some pigment grains, may be considered
as simply a part of the surface more irritable by light than
the rest. Some idea of the impression it is fitted to receive

raay be formed by turning our closed eyes towards the light,
and passing the hand backwards and forwards before them.

Bat as soon as even this slight specialization of function is
reached, it becomes possible for the organism to respond to
the motions of opaque bodies that pass near. While only a
general sensitiveness to light exists, the intercepting of the
sun's rays by something which throws the whole or a
greater
part of the creature into shade, is required to produce an
internal change ; but when there comes to be a specially
sensitive spot, anything which casts a shadow on that
spot

an internal change. And as that which
obscures only a small part of the organism is usually a
comparatively small object, this advance from diffused senalone, produces

sitiveness to concentrated sensitiveness enables the

to respond, not only to

marked general changes

onranism
o

in luminous-
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environment undergoes, but also to marked
by the motions of

its

special changes in luminousness caused
adjacent bodies.

The contrast between light and darkness., or rather "between widely different degrees of light, being all that the
most rudimentary vision recognizes ; and distinct obscura-

by an adjacent small object only when
we may infer that nascent vision extends

tion being producible
it is

very close

;

to those objects alone which are just about to touch the
organism, either in consequence of their motion or of its

We

motion.

amounts at first to little
and that so there is estabthe organism a general relation between visual and

may

infer

that

more than anticipatory touch
lished in

it

;

tactual impressions, corresponding to the general relation
between opacity and solidity in the environment. Be this

may, however, it is clear that an incipient faculty of
sight, though the vaguest imaginable in the sensations it
gives, and the most limited that can be conceived in range,
as

it

implies not only some extension of the correspondence in
space, but a new order of correspondence.
As we ascend to creatures haying more developed eyesj

we

find an increase in the sphere of surrounding space!
throughout which external relations can establish correspond-*

A

slight convexity of the epidermic
ing internal relations.
the
sensitive
over
tract, first serves, by concenlayer lying
less marked variatrating the rays, to render appreciable
tions in the quantity of light ; and thus brings into view

the same bodies at a greater distance, and smaller or less
From this point upthe same distance.
opaque bodies
creatures to the
of
the
various
aquatic
types
wards,

^

through

we trace, under various
higher air-breathing creatures,
forms and modifications, a complicating visual apparatus
and a widening space througfi which the correspondence
extends.

It is needless to

go into

details.

Hypotheses and!

obvious that from the polype which!
illustrations aside,
till
stir
does not
touched, up to the telescopic-eyed vulture!
it is

I

gi6
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Bushman, one aspect of progressing life
at which visible relaand
]is the greater
greater remoteness
:tions in the environment produce adapted relations in the
lor the far-sighted

So long as
143. Similarly with the auditory faculty.
the susceptibility to sonorous vibrations is slight, and possessed by the body at large, there is nothing like what we
call hearing.
Only when the susceptibility conies to be inone place, can a sound proceeding from a particular point in the environment, be distinguished from a
tremor of the environment as a whole. After there has
arisen a rudimentary ear, consisting of a dermal sac contensified in

taining otolithes, which multiply the vibrations striking the
skin that covers them as the primitive cornea concentrates
the rays passing through it ; then, a moderate sound at
some distance or a slight sound close to it, may produce

on the creature as great an effect as the violent shock of
its entire medium produces on a creature not thus endowed.
And along with this new sense there comes into existence
those between certain audia new set of correspondences
tory impressions and consequent motions in the organism,
and certain sound-causing powers and co-existent properties
in adjacent bodies.

Successive improvements of this faculty, as of those
already dealt with, expand the surrounding sphere throughout which certain relations in the environment cause adapted
It cannot be denied that
though

relations in the organism.

the minor irregularities involved by their special habits are
considerable, yet, viewed in the mass, animals of higher

.and higher types show us greater and greater
ranges in
their auditory correspondences.
144. The extension of the correspondence in
space
does not end "with the perfecting of the senses. In creatures of comparatively-advanced organization, there arise
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powers of adjusting inner relations to outer relations that
are far too remote for direct
The motions by
perception.
which a carrier-pigeon finds its way home though taken a
hundred miles away, cannot be guided by sight, smell, or
Chased animals
hearing, in their direct and simple forms.

make their way across the country to places of refuge
out of view, are obviously led by combinations of
past
and present impressions which enable them to transcend

that

the sphere of the senses.
And thus also it must be with
creatures that annually migrate to other lands.
this secondary process of extension is carried
Ill

jm^,

correspondences he effects by
immediate perception have a narrower range in space than
still

further.

Though

the

those of some inferior creatures

;

and though

of indirect adjustment just exemplified, he

is

!
<

in that species

behind sundry

more indirect
yet, by
internal
relations
to
he
external
relations that
means,
adjusts
are immensely beyond the appreciation of lower beings.
By combining his own perceptions with the perceptions of

wild and domestic animals;

j

still

others as registered in maps, he can reach special places
lying thousands of miles away over the Earth's surface.

A

j

|

**

ship, guided by compass, and stars, and chronometer, brings*
him from the antipodes information by which his purchases
From, the characters j
here are adapted to prices there.
I

of exposed strata he infers the presence of coal below;
and thereupon adjusts the sequences of his actions to coexistences a thousand feet underneath.

Nor

is

the environ-1;-

ment through which his correspondences reach, limited to)
It stretches
the surface and the substance of the Earth.
of
It
was extended
into the surrounding sphere
infinity.
to the nib OIL

when

the Chaldeans "discovered

how

to predict

and nearer planets when the Copernican system was established; to the remoter planets when
an improved telescope disclosed one, and calculation fixed
eclipses; to the sun

the position of the other

;

to the stars when, their parallax:

and proper motion were measured

;

and, in a vague way,

\

]
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even to

tlie

nebulae,

when

their composition

and forms of

structure were ascertained.

145. Before leaving this general proposition, that tho
progress of life and intelligence is, under one of its aspects,

an extension of the space through which the correspondence
between the organism and its environment reaches, it may
be well to remark that
clusions as to the

its

modes

is independent of all conwhich the correspondence is
part of the chapter I have filled

truth
in

In the earlier
developed.
up some of the gaps in our knowledge

by reasonings that

are partially hypothetical ; and have thus opened the door
to possible criticisms, which may at first sight be supposed
to tell against the doctrine at large.
But a moment's con-

show that by whatever steps the senses of
and
smell, sight,
hearing, arise, the result remains the same.
facts
form the substance of the argument.
Unquestionable
It is a fact that where the sense of touch is the
only

sideration will

one definitely manifested, the correspondence between tho
organism and its environment extends only to that part of
the environment by which the organism is bathed.
It is a
fact that the appearance of the higher senses, even in their
most rudimentary forms, is accompanied by some extension
of the space throughout which correspondences can be
is a fact that the successive
stages in tho
of
each
sense
successive
development
imply
enlargements
of this sphere of space.
And it is a fact that the advent of

It

effected.

rationality

is,

among

tEese enlargements

other ways, shown in the
carrying of

still

further.

me draw

attention to tho truth indiHere,
cated by some of the above examples, that the extension
of the correspondence in space is exhibited not in the

indeed, let

ascending grades of animal

life

alone, but in the successive

phases of human civilization, and is even now going on.
1'rom early races acquainted only with neighbouring localities,

up

to

modern geographers who

specify the latitude

and

THE COMHB&rONDENCE AS EXTENDING IN SPACE.
longitude of every place on tie globe

319

from the ancient

builders and metallurgists, knowing but surface-deposits,,
up to the geologists of our day whose data in some cases
enable them to describe the material existing at a depth

never yet reached by the miner from the savage barely
able to say in how many days a full moon will return,, up to

who ascertains the period of revolution of a
there has been a gradual widening of the surrounding region throughout which the adjustment of inner
to outer relations extends.

the astronomer

double star

It

remains

thus

afforded

only to point out the additional evidence
that the degr^ of life varies as_ the
On the one hand, each further
of
coin^espondence.
degree
the
of
extension
correspondence in space adds to the

number

of external relations to which internal relations are

adjusted adds,, that is, to the number of internal changes
adds therefore to the amount of life. On the other hand,
the greater the space throughout which the correspondence
reaches, and the more numerous the adjustments which can

consequently be made, the greater must be the number of
cases in which food is obtained and danger shunned.

Whence we may
life,

clearly see

are two sides of the

how

same

tion of processes the^ result of

continuance.

life

fact

and

how

ability to maintain
life is

whose workings

a combinais

their o\vn

CHAPTER

V.

THE CORRESPONDENCE AS EXTENDING- IN TIME,
146. It was pointed out some pages back ( 186), that
tlie lowest Protopliytct and Protozoa display no manifest

while

adjustments of internal changes to changes in the environment, the higher plants pass through cycles of states answering to the cycles of the seasons. Whether this should be

regarded as a progress towards correspondence in Time, is
It may be said that since in a tree the budding,
doubtful.
blossoming, ripening the fruit, and dropping the leaves,
occur at the same times with fit external conditions,, the
inner sequences are conformed to the outer ones. But it
may be replied that this is an incidental result of the perpetual adaptation of the internal actions to external coexistences (temperature, light, moisture), which, by passing

through a

series of variations, involve a parallel series of

It may be argued that the
variations in the plant.
putting
forth of leaves has reference simply to the then concurring influences, and has no direct reference to the subsequent nutri-

that the true nature of these vegetative
;
seen in the fact that a tree will flower in the

tion of the fruit

changes

autumn
life

is

if

the heat be great enough

exhibits no true

;

and that thus plant-

correspondence to sequences in the

environment, but only to co-existences in it. To decide between these views is not easy ; though on the whole the
last seems the more rational.
But at any rate, this species
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of

correspondence in Time, if suck it be, is of a vague
kind compared witli that
properly so called.
Turning to those more definite cases which animal life
displays-it is to be observed that in creatures possessing no
other sense than that of touch, the sole external relations
with which internal relations can be put in
correspondence,
are relations of co-existence.

some amount of

Only when there comes to be

smell, or sight, or hearing,

can sequences

in the environment be

met by adjusted sequences in the
orgar^m. The connexion between the tangibility of an
adjacent body and some co-existent property possessed by
the only one to which, in a zoophyte, the connexion
between irritation and contraction answers. Time is no
more involved than Space. But when relations among

it, is

.

things or attributes that are in any degree removed from
the organism, become cognizable when, for example, there
exists incipient vision, and obstruction of light is often
followed by a touch from the obstructing body then, an

organic response to an external sequence becomes possible
then the organism can move in anticipation of motion
:

Two phenomena in the Environbody.
one immediately succeeding the Bother, prophenomena in the organism ia like .suc-

in an -external

ment, the
duce two
cession.

~

:
-As
Or, to present the proposition under another aspect
meare
the simplest sequences, and those first perceived,
chanical sequences ; as mechanical sequences imply change

of position , as change of position implies progress through
when there is some degree of
Space; it follows that only
can there be any adaptation in

space-penetrating faculty,
the organism to changes of position in adjacent objects
any adjustment to external sequences any correspondence*
to respond to the touches of
in Time. After the
ability

is the ability to resurrounding bodies, the next advance
and
which
them
of
precede touch;
spond to those motions
extenfirst
the
and
since motion involves both Time
Space,
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sum

of the

with

its first
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correspondence in Tinio
extension in Space.

necessarily coeval

is

Throughout Hie successive sfntfos in fin* dovlnptriont of the senses, these two orders of eonvxpMitdrnru
.mrn n\. which a
progress together. In proportion as i.ho disf
147.

moving object is perceivable increases, the irr^iffT brcornr-A
the duration of the (external actions, or chains oi adion^, to
which the internal changes may In* adjusted. Othor fining
must, In* tin*
equal, the more \*einot.o any body, the IMU^T
can net on the organism or th* origan i--ni
must bt^ the fini* Ix-fwrou th*

interval before

it

on

the longer

it

that

;

is

%

outer antecedents and consequents with whi*li

iin*r

Ihr

and consequents ar<^ put in rorrr^prtnilonri*.
The inner and outer sequences Khown in the pursuit of a
lioron by a hawk, are longer than those shown in th* pursuit of a iish by a horou; and are HO rhiHly Invuu ^ tho
Without,
vision of a heron is wider than that of a fish.
it will bo manifest that
tin*
eases,
giving
by
<ltnvlpwtnt **f
smell and hearing" also, the correspondences an* hiwultimoant(K*!detiiH

1

!

f

N of' Uwl thry
ously extended in duration and distance.
maintain a constant ratio. The connexioti bi'twcn fhnit IH
The clirnciir of tin*
variously tuotUlitHl by circuinstanceH,
cuviroinncmfc, the particular powt*rH <?f the orpwisw in
respect of locomotion, as well as othtn* condiltonn, ^rt'afly
affect

its.

All that can be said

is,

that

tin?

two- kiittU

nf

extension nro connate; and that, in HO fur us w*rlwniriil

phonoinena are concerned, they display throughout a gvfti<ml
inter- dependence*
148, This limitation
txiona arc

"infto far HH mcrlmnintt |ih(*m*
concerned ''serves to introduce tlm furt IhiU, in

respect to other orders of plwmoiufna, tho
corresponclonco in Time has little or nothing to

pmgmw

progress

motion

in

Spaco,

wore

Bid

nil

actuinn

altoratioxx of position a

involve

c!o

uf tlio

with

IIH
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raent of

every alteration, the two would be uniformly related.
Bat as tliere are hosts of changes, chemical, thermal, electric,
as
vital, which involve no appreciable mechanical change
there are numberless changes of state which occur without
changes of place ; it results that, in the growth of internal
adjustments to these, there is an extension of the correspon-

dence in

Time

separate from, and additional to, that which

from its extension in Space.
This second species of correspondence

arises

much higher

order

is,

in fact, a far

in Time is of a
more extended corre-

For the ordinary mechanical sequences in
spondence.
bodies
surrounding
by which each organism is affected, are
more
incalculably
rapid than the non-mechanical sequences.
of
The motions
enemies or of prey, even when sluggish, are
readily appreciable a few seconds only, at most, are needed
to bring about manifest changes. But the decay of a dead
animal, or tlie ripening of fruit, or the drying up of a pool,
or the hatching of an egg, occupies an immensely longer
One of these latter sequences has a duration a
interval.
:

hundred, a tliousand, a million times as great as one of the
former ; and the ability of the organism to adjust itself to
them, implies a proportionate extension of the correspondence in Time.
Hence the fact that only when we come to creatures of
comparatively high inteffigeiice, do w^ meet with inner
changes in adaptation to ^outer changes of anon-mechanical
kind7 For -we must not class as coming under this head
""

such actions of

inferior animals as

are adjusted to daily
These, like

and annual modifications of the environment.

most likely nothing but the
cumulative results of successive adaptations of the organism
l
It is anato successive co-existences in the environment.
of
tornically demonstrable that the^airing jndjaidifiQatiDa

parallel actions

in.

plants, are

birds in the spring, is preceded^by constitutional changes
which are probably produced by more food and higher temAnd it is a rational inference that the whole
perature.

Y

'2
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of a brood, are
recognition of remote

series of processes implied in the rearing

gone through, act with any
of
but
solely under the stimulus
ends,

severally

conditions con-

tinuously present.

kind of correspondence hi
early stage of the higher
the period betweini untwhere
for
Time7muit"^e^ooked

An

:

;

'$&

cedent and consequent is but a few hours*
from inland to the sea-side to l!eed wlien the tide in

;

!

^

i

cattle that return to the

instances.

Even

farm-yard

afc

that
oufc,

%

and

milking-tituo, supply

not a purely

here, however, there is

intel-

to outer sequences j for creatures
ligent adjustment of inner
accustomed to eat or to be milked at regular infcervalH,

come to have adapted recurrences of constitutional states,
and the sensations accompanying these states form the
Nevertheless, we must
proximate stimuli to their acts.
these
instances
from the category
exclude
not wholly
in
Time ; but must recognise
of advancing correspondence
them as imperfect and transitional forms of it, through
which only the higher forms can be reached. l\>r if wo
consider under what conditions only an inner sequence can
be adjusted to some outer sequence occupying honra or
clays, it becomes plain that there must exist in the organism
Unless tlio organism
a^eansjpfjrw^
1

is

differently affected

actions cannot be

by
made to

periods of different lengths, itn
fit slow external actions.
Wlion

we

pass from those mechanical sequences in which the
motion of the external body itself serves the
organism as a
measure of duration, to those non-mechanical
sequences
which not only afford no measure but last
incomparably
longer, the only measure of duration available is QUO
resulting from the periodic sensations of tlio

organism

itself.

Naturally; then, these first examples of the
higher
correspondence in Time, arise where an internal
periodicity
agrees with an external periodicity.
And naturally, in tho
cases next above these

ca^n^lying some foresight of
shown by a dog
hiding a Bono" in
^

atareevent3J such as

is
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bo again hungry
same recurrence of

organic states.
149. The existence of so wide a gap between ordinary
mechanical sequences and most non-mechanical sequences,
in respect of the periods they
occupy, joined with the cir-

cumstance that tho adjustment of internal sequences to
lengthened external sequences implies estimation of intervals, explains how it happens that only when wo reach an

advanced phase of intelligence, docs this higher kind of
correspondence in Timo begin to exhibit a marked extenNot that tho transition is sudden. During the first
sion.
stages of

human

docs not differ in

method of estimating epochs
naturo from that employed by tho naore

progress, tho

intelligent animals.

There aro historical traces of tho

fact

that, originally, tho civilised races adjusted their actions to

tho longer sequences in the environment just as Australians

and Bunhmeti do now, by observing

their coincidozxco with

the migrations of birds, the floodings of rivers, the flowerAnd it is obvious that tho savages who,
ings of plants.
after the ripening of a certain berry travel to the sea-shore,
knowing that they will then find a particular shell-fish in

season, are guided by much the same process as tho
who, on seeing tho cloth laid for dinner, goes to

dog
the

window to watch for his master. But when these phenomena of the seasons are observed to coincide with recurring
phenomena in the heavens when, as was the case with the
aboriginal Hottontots, periods come to be measured partly
by astronomical and partly by terrestrial changes ; then we
see making its appearance a means whereby the correThe
spondence in Time- may "be indefinitely extended*
sun's daily movements and the monthly phases of the moox
having once been generalised, and somo small power of
counting having been reached, it becomes possible to recognize the intervals between antecedents and consequents
.
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that are long apart, and to adjust the actions to them.
Multitudes of sequences in the environment which, in the

absence of answering functional periods, cannot be directly
responded to by the organism, may be discerned and inability of
directly responded to when there arises this

Given a unit of Time and a
faculty of registering units, and the internal actions may
be adjusted to countless non-mechanical actions going on

numbering days and

lunations.

are often
externally, which, though the least conspicuous^
the most potent in their effects.
This higher order of correspondence^ in^ Time,, scarcely
more than foreshadowed among the higher animals, and
definitely exhibited only when we arrive at tlie human
race, has made marked progress during civnizatipjar^The

lowest tribes of

men who wander from

place to place as the

varying supplies of wild animals, roots, and insects, dictate,
do not adapt their conduct to periods exceeding- a year in

"

duration. Hardly worthy to be defined as creatures
looking
before and after," their actions respond to few if any sequences

longer than those of the conspicuous and often-recurring
phenomena of the seasons. But among semi-civilized races

%

we see, in the building of permanent huts, in the breeding
and accumulation of cattle, in the storing of commodities,
that longer sequences are recognized and measures taken to
meet them. And when united in higher social states, men
show, by planting trees that will not bear fruit for a generation, by the elaborate educations they give their children,

by building houses that
by struggling

their lives,

will last for centuries, "by

for future

insuring
wealth or fame, that in

them, internal antecedents and consequents are habitually
adjusted to external ones which are extremely long in their
intervals.

Especially

is

this extension

of the cor-

Time displayed by grogressing__science.
with
the sequences of day and night, men
Beginning
advanced to the monthly changes of the moon, next to the
sun's annual cycle, next to the cycle of the moon^s eclipses

respondence in
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tlio planets; while modern astronomy
determines the vast interval after which the Earth's axis
will again point to the same place in the heavens, and

and the periods of

the scarcely conceivable epoch after which planetary perturbations repeat thomselvesWhon, as in these cases, the sequences exceed in length the

men, the correspondence is effected by the
many men whoso actions are co-ordinated. An
astronomer who computes the elements of a comet of brief
period, and who, after the lap so of certain years, months,
and days, turns his telescope to that region of tlio heavens
in which the expected body shortly makes its appearance,
shows in himself the entire correspondence between an
But when
internal scries of changes and an external series.
centuries pass between tho prediction and its fulfilment, wo

lives of individual

agency of

see that

'

by tho holp of written symbols, tho proceedings of

men arc united into ouo long sequence, displaying tho same adjustment to an external sequence as
though it had occurred iu a single*, man surviving throughout tho interval. Perhaps nothing more strongly suggests

successive

tho conception of au embodied Humanity, than this ability
of Humanity as a whole to respond to environing changes

which are

far too

slow to bo responded to by

its

component

individuals.

150.

Tho extension of tho correspondence

iu Time, like

extension in Space, involves an increased amount of life
and rentiers possible a greater continuance of life. Each
its

longer sequence recognised implies an adjustment of a now
sot of internal relations to a now sot of external relationsimplies au additional series of vital actions- implies, therefore, an increased number and heterogeneity of tho com-

At tho same time,
bined changes which constitute life.
tho adjustment of tho organism to these successively longer
sequences,

advantages

is itself
;

and

is

an avoidance of dangers or a soiling of
consequently a process of solf-presorva-

,

;

\
]
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As we have

tion.

illustrate this,

and

of brute lifo
seen, the ascending grades
it is illustrated by human progression.

by recognizing slower changes and promore
results than the hand-to-mouthremote
viding
living savage does, obviously meet more numerous contingencies and secure greater longevity; while, in the mooting
of these more numerous contingencies a higher degree
It may bo argued
of vital activity is involved.
with some plausibility, that the like is true even of the
adjustment of our conceptions to those immense periods
involved in the larger generalizations of astronomy and
geology. For little as the recognition of these modifies
The

civilized races,

for

I
!

human

old

actions directly, yet indirectly, by abolishing
theories of creation and humanity, it ultimately produces a

powerful effect on the conduct of the race.

CHAPTER

VI.

THE CORRESPONDENCE AS INCREASING IN SPECIALITY,
151.

OTHEEWISE considered, the evolution of

life is

j

an

advance in the Speciality of the correspondence between
inner and outer relations. In part, this is an aspect of the
processes described in the last two chapters ; and in part
it is a farther and a higher process.
Just as we saw that
in so far as mechanical

phenomena

are concerned, the exten-

sion of the correspondence goes on pari passu in Space and
in Time, but that the extension of the correspondence in

Time afterwards takes

in

many

other orders of

phenomena

;

so, though at first the increase of the correspondence in
Speciality is inseparable from its extension in Space and

Time, yet

it

respondences

presently comes to include innumerable cor-

not

Objectively, the

comprehended under^eitlier of
of

these.

the

correspondence is
development
our
intellects preof
limitations
but
the
one
;
essentially
it
is
an
and
inconvenience
it
as
one
vent us from grasping
;

accompanying the presentation of
divisions overlap one another.

it

in parts,

that the

specialization of the correspondence occurs on
those simplest organisms whose environments
from
passing
are homogeneous both in Space and Time, to those whose f
environments are homogeneous in Space but heterogeneous
The yeast-cell, touched on all sides by the ele-f
in Time.
ments it requires, and during its short life kept under the

The

first

I
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needful conditions, exhibits a correspondence in the highest
But the tree which, though constantly
degree general.

bathed by nutritive materials, assimilates them only nnder
of the environment, exhibits, in the adparticular states
its internal changes to the recurring external
of
justment
changes,
dence.

some advance towards

speciality of correspon-

step which
step of the same nature
it can be distinguished, the animal
as
far
so
tinguishes,

the

The next

kingdom from the vegetal one

dis-

takes place when, relatively
environment is hetero-

to the needs of the organism, the
geneous both in Time and Space.

To the lowest

living-

things, the integrable matter is everywhere present under
uniformly available conditions. To plants in general, it is
everywhere present, but not under uniformly available con-

To animals in general, it is neither everywhere
nor
present under uniformly available conditions
present
ditions.

it

exists

in particular bodies irregularly dispersed, which,

And thus,
can be obtained only by particular actions.
of
diffusion
food
to
a
a
localizafrom
general
change
tion of food, involves a further specialization of the corre-

The organism now lives only on condition that
contact with special masses of matter shall be followed by
the special acts required to utilize them. In the Amoeba,
spondence.

which wraps

itself

round and gradually includes the small

nutritive fragments it meets with, we see that even before
there are either prehensile or digestive organs the existence
of its food in a solid form, implies that the organism must

respond differently to the contacts of solid matter and of
liquid matter ; and this is a progress towards speciality of
correspondence.
When there arises the primary division of the tissue into
stomach and skin when the established differentiation in
is met by an established differentiation in
when to the ability to distinguish solid from

the environment
the organism

liquid matter, conies to

be added the

ability to distinguish
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different orders of solid matter from one another; there

are foreshadowed those many higher specializations which
accompany the development of the senses. These we have

now

to consider.

152. Out of the primordial irritability which (excludthe
indeterminate types that underlie both divisions of
ing
the organic world) characterizes animal organisms in general,
are gradually evolved those various kinds of irritability

The
attributes of matter.
fundamental attribute of matter is resistance. The fundamental sense is a faculty of responding to resistance. And
while in the environment, associated with this attribute of

which answer to the various

resistance, are other attributes severally distinctive of certain^
classes of bodies; in the organism, there arise faculties of!

responding to these other attributes
the organism to adjust its internal

faculties

which enable

\

relations to a greater

variety of external relations facilities, therefore, which
increase the speciality of the correspondence.

We

I

see this not only in the rise of the senses that are
by the sapid, odorous, visible, and sound-producing

affected

properties of things, but also in the series of phases through
which each sense advances towards perfection. For every

higher phase shows

and smaller

itself as

an

ability to recognize smaller

differences, either of

kind or degree, in the

attributes of surrounding bodies; and so makes possible
still more special adjustments of inner to outer relations.
touch, a progress is early shown in the
to
distinguish a large moving mass from a small one
power
of its collision. Even zoophytes, which conforce
the
by
tract bodily if their tentacles are roughly handled but draw

In the case of

in particular tentacles only if these are touched lightly,

have reached this stage. When, as in higher creatures, a
muscular system and a concomitant muscular sense are
developed, there results an appreciation of relative hardness
in the objects met with ; as is proved by the differences
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between the actions winch follow the contact with, soft and
hard bodies respectively. Afterwards textures become cognizable, and also amounts of tenacity ; as illustrated in the
The posact of a spider testing the strength of its web.
session of well-differentiated prehensile organs,, makes perceptible the sizes and shapes of the things laid hold of ; and

tbe conduct

is

modified accordingly.

When

the

combined

appliances of touch and muscular sense are fully developed, as
in man,, we find that between the extremes of hardness and

number of gradations can be appreciated ;
immense
an
that
variety of textures can be known tactually ;
and that endless objects can be identified by their differences of size and shape, ascertained by the fingers only.
softness a great

That specialized touch called

taste,

which may be gene-,

rally, though not accurately, described as a sense serving to
distinguish soluble matters from insoluble matters, presents

a series of gradations of like kind.
To the lower families
of creatures, which if not without exception aquatic are in
all cases surrounded by a liquid that has water for its chief
constituent, tne insoluble bodies are one

with the inorganic

bodies, while the soluble mostly answer to the organic.
Matter which permanently continues undissolved in the

sea or in a river,

is

stone or earth ; while matter which.,

found in a

solid form, is
something that
Hence, to those lowest creatures
which feed on any organic substance, the soluble and the
insoluble
the things that have taste and the
things that
are tasteless stand respectively for food and not-food.

though
is

soluble, is

or has been alive.

From this stage upwards, successive specializations, of
which we may presume the first to be in an
ability to distinguish organic matter into animal and vegetal, display
themselves in the narrowing of the classes of
things whicli
are eaten.

Fish that take particular baits, insects and
that
feed on particular plants, illustrate this.
''quadrupeds
Obviously, it is neither needful nor practicable to trace out
this progress in detail. It suffices to nofcico that tho
higher

\
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animals perceive an increased number of gustable differences; and that in man the sense of taste, besides serving to
identify a great variety of edible substances, aids the chemist

and the mineralogist in classifying those inorganic compounds which are in any degree soluble.
Smell which, as before suggested ( 140), has probably a
common origin with touch and taste, and is gradually differentiated from them, passes through parallel stages of deveAt first a kind of anticipatory taste, and in
lopment.

common with

taste

innutritivo matters,

to distinguish nutritive from
progresses in speciality as the food is

employed
it

the ability
specialised ; or, to put the facts in logical order
to select special food is usually dependent on the minuteness
of the diHereneos which the smelling faculty can appreciate.
This is not so throughout, for prey is in many cases recogit is so with most
and plant-eating quadrupeds, as well as with a

nised by oilier means than scent; but
insects

considerable proportion of creatures that arc carnivorous.

These gradations in ..the olfactory sense, most clearly

dis-

played in the mammalia, reach in some of those that Imub
by scent to a great height. The dog which,, with nose to
the ground, traces out his master, shows us that ho can do

more than distinguish by scent one
other classes

belonging

:

class of bodies

from

all

he can oven distinguish a particular individual

to that; class.

The increasing speciality of tho correspondences effected
by means of vi&i<p,. as it develop. is still more conspicuous.
The lowest form of 'vision appears to be nothing beyoud a
sensitiveness to tho proximity of a body win eh iutoreopls
Such, surrounding changes us cause marked obtho light.

scurations arc alouo responded to.
on which tho rays are concentrated

When
is

tho sensitive tract

such that a part of

it

can bo stimulated without tho stimulation of tho whole, therearises an ability to perceive adjacent objects by the light
they reflect. Dark and light bodies thus coino to be distinguished; und we

may presume

that further progress of like
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nature makes appreciable smaller and smaller gradations
so adding to
In the transition from whiteness to blackness
:

the

number of things

An

discriminated.

ability

to recognize differences in the quality of the light probably
and
arises simultaneously.
Things that are red, yellow,
those
as
well
as
the
on
effects
unlike
organism j
blue, work
Familiar facts clearly show that
that are white and black.

in the evolution of the visual faculty, the progress is towards
a capacity to discriminate a greater variety of intensities of
of intermediate tints, and of degrees of light and
colour,

shade.

As

there

is

developed a wider retina,

marked differences in the areas occupied by images cast on
it become appreciable ; and hence arises a possibility of dis-

The
tinguishing differences of bulk in adjacent objects.
of
a
state
the
of
a
greater
large body changes
approach
small one the
portion of the retina than the approach of a
And as in
result being an appropriate difference of action.
:

the case of amounts of light and qualities of colour, successive advances of this kind bring with them perceptions of
smaller unlikenesses.
Finally, there is reached

A

minuter
the power to recognize not size only but shape,
into
nervous
sensitive
tract
division of the
elements,
separate
renders it a fit instrument for this. Employed by an organism of proportionate complexity, an eye of complex structure
gives different impressions, both according to the numbers
of its component nerve fibres simultaneously affected, and
according to the -particular combinations of them simultaneously affected; and the particular combinations, varying as
they do with the forms of the bodies seen, serve as stimuli to
the properly-adjusted actions. All which several kinds of
visual

development, reaching

superior animals, unite in giving

by the eye innumerable

great

man

heights among the
the power to identify

different objects

;

and

so to

make

innumerable special adaptations in his conduct.
At first nothing but a sensitiveSimilarly with hearing.
ness to concussion^affecting the whole
environment, this
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developed, becomes a means of
modedistinguishing the strengths of the vibrations.
a
different
rate sound near the auditory organ produces
-onse, wlion localized a,nd

A

from one causing a violent tremor of the whole
surrounding fluid ; and slowly as the multiplying apparatus
of which the car essentially consists,, is developed,, more

effect

numerous degrees of intensity become perceptible. The result we see in animals which listen, or pursue, or seek refuge,
according as some neighbouring noiso is faint, or modeof the
rate, or startling.
II.igh.er endowments
faculty are also

accompanied by increased

ability to

clis-

criminato qualities as well as quantities of sounds. Birds
which answer one another in the woods and which when

cagod

may bo

taught

definite

melodies, must

recognize

Parrots, whoso imitations
pitch.
exhibit groat variety in timbrn as well as groat compass, show a power to appi'cciato those secondary quali-

many

ties

front
ally

diH'oroneea

in.

by which tones of the same pitch arc distinguished
ouo another. By most domestic quadrupeds, especisuch as answer to their names, marked contrasts of

And
or of both, arc responded to.
the auditory faculty reaohew a development
which, besides enabling them to recognise numerous adjacent creatures, various mechanical operations, countless

pitch, or of timbre f

among men

phenomena, by the accompanying sounds, also
enables thorn to identify unseen persons by the lominosH,
pitch, and Umlro of their voices, and even to perceive the
in which such persons then are.
particular states of fooling-

natural

Throughout the animal kingdom, thon, the specialisation
senses measures the specialisation of the correspondences between inner and outer relations is a means
of the

Alike in the differentiation of the
to this specialisation.
senses from one another, in the differentiation, of caclx
sense into the divisions which eventually constitute it, and
the differentiations of these into the minute subdivi-

in

sions that

make

possible the appreciation of minute dis-
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subjective modifications
a greater and greater
to
to respond
fittlno* the organism
which. characterize
number of those objective modifications
tlnrtions,

things in

we

its

see a succession

of

environment.

While the developing faculties of touch, taste,
have been making it possible for
sight, and hearing,

153.
smell,

differences in the simpler
the organism to respond to smaller
been
has
there
of things,
growing up a power of
properties
more
complex properties of things which
responding to those
This makes its
alone.
sensation
are not cognizable by
so
is
and
intimately associated
appearance so gradually,
the
senses, that it is scarcely
with the direct functions of

treat of the one without in some degree involvpossible to
the boundary line was crossed in
ing the other. Indeed,
the
section, when speaking of visible and of

foregoing

in other cases.
tangible form, and, to a smaller extent,
The essential nature of this higher order of specialized

correspondences will be more conveniently considered hereFor the present it will suffice
after under another head.
to say, that they are seen wherever Space or Time, or both

Let us look at the matter

Space and Time, are involved.
in the concrete.

Observe,

first,

that in itself extension of the correspon-

dence in Space implies increased speciality of correspondence, differing in kind from that above described though
inseparable from it in origin.
higher development of the

A

eye, brings simultaneously a greater ability to" identify distant
objects and a greater ability to discriminate between the
sizes of near objects.
And it is clear that these connate
abilities to identify objects at

a distance and

to

appreciate

differences of apparent magnitude,
give together a power of
estimating distance : whence arise differences of action,
are
according as the perceived enemies or

prey
dangerously
near or hopelessly remote; and these differences of action imply anew series of -special correspondences.
Mani r
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extension of the correspondence in Time inalso,
volves analogous results. When, instead of recognizing
only brief mechanical sequences which occur close to it, the
fesfcly,

organism recognizes mechanical sequences of longer duration,
and afterwards non-mechanical sequences; and when, as a
instead of meeting all sequences involving
dangers by some one kind of defensive action, as retreat into
its shell, it becomes able to meet them by different actions
according to their lengths; the correspondence is, by implication, rendered more special.
This being understood, it will be seen that when the

consequence,

speciality of

correspondence which exhibits itself in discriminating objects from one another, is united with the,
speciality of correspondence which exhibits itself in discriminating distances in Space or Time, there arises a

and a higher order

of special

correspondences

;

or

new

more

correctly tlie previously-specialized correspondences are
farther specialized. And when, as during this same progress, there is developed a power of recognizing direction
in space, the speciality is again increased.
of distinctions in the environment, there

To another
is

set

another set of

adjustments in the organism. These general truths will be
best elucidated by a few illustrations.
On the approach of any large body, the shrimps left in a

make convulsive darts which may end in removing
each of them to a greater distance from the approaching
body, or in bringing it nearer, or in leaving it almost where
it was.
The random leaps which a flea makes in attempting
to escape are of like nature ; showing, as they do, no percep-

tide-pool

On the other
whereabouts of the pursuer.
when
crab
or
a
fish
a
of
the
movements
alarmed, are,
hand,
like those of all higher creatures, away from the object to
be escaped.
The particular direction of something in the

tion

of the

environment is responded to by appropriately-adjusted
motions of tne organism the correspondence is comparaWhen, again, not only the direction but the
tively special.

,

GENERAL SYNTHESIS.

ggg

is known, either by its colour,
nature of a neighbouring body
the
as exemplified
or by both
or bv the sound it makes,
not
but
barks
that
a creature
deer that gallops away from
that flies towards a flower,
bee
the
in
that
bleats,
from one
but not at another
in the trout that rises at one object

m

further specialization.
and forms and distances also come to
there

is

a

still

And when magnitudes
appreciated, there
actions by which the

be

resuh those more definitely-adjusted
elude danger and secure prey actions such
higher animals
of the
asthose of the chamois springing from crag to crag,
the
of
dog catching the
hawk pouncing on its quarry,
bird
the
building its nest
morsel of food thrown to it, of

tnd feeding

its

young.

extension
Similarly, that increased speciality implied by
of the correspondence in Time^ when joined with that increased speciality implied by a better discrimination of
to a further series of higher speciaobjects, gives origin
As fast as the sequences which are perceived to
lizations.
differ

in length

become more numerous

;

and

as fast as

there is a multiplication of things distinguished from one
another; so fast do the adjustments of the organism to

going on around it augment in number geoin respect to rapid mechanical changes, no
Save
metrically.
of
this order are shown by the lower classes
correspondences
of creatures ; and, lacking as they do the ability to estimate
time, even the higher mammals supply but few and imspecial actions

The lion that goes to the river-side
perfect examples of it.
at dusk to lie in wait for creatures
coming to drink, and
the house-dog standing outside the
that

some one

will presently

open

it,

door in expectation
may be cited as approxi-

But only when we come to the human
race are correspondences of this
degree of speciality exhibited with distinctness and
In preparing his
frequency.
mative instances.

',

;

f

;

|

I

weapons against the approaching immigration of certain
dry the skins which he preserves
for
clothing, in making the fire by which, to cook his fqod,

birds, in putting aside to

CORRESPONDENCE AS ZNCBEASINfl IN SPECIALITY.
the

savage adapts Ms conduct
gone by special bodies during
Eventually
time,,

the
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to the special changes underdefinite intervals.

reached speciality alike in space/
the action of the organism is adjusted to

tiiere

is

object
of a particular thing in a particular spot at a

changes

even

among

A

large proportion of human actions,
the uncivilized, are of this nature. The going

particular period.
to

certain places, at certain seasons,
natural productions then fit for use;

to

the

gather certain
endeavour to

intercept an animal that is making for a retreat, by getting
there before it ; these, and numerous daily procedures,
will

serve as examples.

154. Under

this, as

of the correspondence

under previous aspects, an advance

is clearly

displayed in the course of

human

progress. The growth of classifications implies the
establislnnent of more numerous distinctions among sur-

rounding

things, and a conforming of the conduct to their

respective properties.
of the

Agriculture, as

it

develops, brings

undergone by various
animals ; while special materials, times, modes,
places, are adopted for the production of each. Improvements in the Arts have involved an incalculable multiplication of special processes adapted to produce special changes
Our whole social Hfe, alike in the manuin special objects.
factory, in the shop, on the highway, in the kitchen, displays

knowledge
plants and

serial

changes

of particular actions towards
at particular times.
in
places
particular
particular things
Above all in exact science, or rather in the actions

throughout, the performance

guided by exact science, civilization presents us with a new
and vast series of correspondences far exceeding in speciality
those that came before them.
as
science^^ is in reality giiantitatwe^ev^ion,

^

from that flttg^^^
le^dSeT'^he progress of intelligence has given the ability tqf'
both that such and such things are related in co4
say
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existence or sequence, and that the relation between them,
involves such and such amounts of space, time, force, temIt has become possible to predict, not
perature, &c., &c.

simply that under given conditions two things will always
be found together, but to predict how much of the one will

be found with so much of the other. It has become possible
to predict, not simply that this phenomenon will occur after
but to predict the exact time at which it will occur,
or the exact distance in space at which it will occur, or

that,

both.

mena

And manifestly, this reduction of objective phenoto definite measures gives to those subjective actions

that correspond with them, a degree of precision, a special
fitness, greatly beyond that possessed by ordinary actions.
is an, immense contrast in this
respect between the
doings of the astronomer who, on a certain day, hour, and
minute, adjusts his instrument to watch an eclipse-, and
those of the farmer who so arranges his work that he may

There

have hands enough for reaping some time in August or
September. The chemist who calculates how many pounds

1

of quick-lime will be required to decompose and
precipitate
the bi-carbonate of lime which the water in a given

all

reservoir

contains

in

a certain per-centa.ge,

exhibits

an

adjustment of inner to outer relations incomparably more
specific than does the laundress who softens a tub-ful]
of hard water

by a handful of soda. In their adaptations to
external co-existences and sequences, there is a wide difference between the proceedings of ancient
besiegers whose
battering rams were indeterminate in their actions, and those
of modern artillery-officers, who,
by means of a specific
quantity of powder, consisting of specific ingredients, in
specific proportions, placed in a tube at a specific inclination, send a bomb of specific weight, on to a
specific object,
and cause it to explode at a specific moment. And when
W2 bear in mind that science, considered as the
development
of qualitative
prevision into quantitative prevision, is not

only thus distinguished by the relatively-high
speciality of
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own

progress,

quantitative,

it
it
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achieves, but that,, as contemplated
has been ever becoming more accu-

more

special

in

its

previsions

;

it

becomes obvious that even the most transcendent achievements of rationality are but the carrying further that
specialization of the correspondences between the organism
and its environment, which commences with the evolution
of Life in general.
155. This increase in the speciality of the correspondence, like its extension in Space and Time, is both in itself

and contributes to greater length of life.
Inability to distinguish between surrounding bodies of
different natures, must be attended by fatal errors in the

a higher

life,

conduct pursued towards

them; while, conversely, the
to
the
recognize the multitudinous distincgreater
power
tions among such bodies, the greater must be the number
of special adjustments that can be made to them, and the
more frequent will be the self-preservation. The proposition is in essence a truism.
Ifc is almost a truism, too, to

say that in proportion to the numerousness of the objects
that can be distinguished, and in proportion to the variety
of co-existences and sequences that can be severally re-

(

)

must be the number and rapidity and lieteroy
the
of
changes going on within the organism
geneity
must be the amount of vitality. Indeed, there is no single
formula which jsp well expresses the progress of Life, as
sponded

to,

r

tins increase in the speciality of the correspondences between
mner^and outer relations. For, taking the extreme case, it
is"

clear that

did the actions of an organism accurately

respond to all the co-existences and sequences of all things
whatever in its environment, its life would be eternal. And
equally clear that the innumerable internal changes
involved in effecting the correspondence with innumerable
external relations, would imply the highest conceivable
it is

"""^

degree 01 vital activity.

CHAPTBE TIL
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The adjustment

.of

inner to outer relations pro-

same time that

it progresses in
a contradiction,
involve
to
This
seems
statement
speciality.
the generality here
but; the contradiction is verbal only

gresses in generality at the

referred to being of a different order from that which precedes speciality.

Primitive correspondences are general in the sense that
those relations in the environment to which organic relations respond, are everywhere present and continuously
present.

During a summer's

day,, light.,

heat,

and carbonic

and the dependent

bathe all the leaves of a plant ;
chemical changes within the plant, go on for as many hours
as the surrounding elements and actions remain in the same

acid,

relation.

Hence the correspondence, involving neither any

any special moment in time, is of
a very general nature. And the like holds with those inferior animals to which the environment presents both the
special point in space nor

disintegrating matter and the integrable matter in diffused
forms.
The generalities, however, to which the organism

,

:

i

responds more and more the higher it advances, are not
by the mass of the environing medium, but
those exhibited by the individual objects it contains; and

those exhibited

kind become cognizable only as indeveloped. Eelations in the organism corre-'

generalities of this
i

telligence

is
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spending to relations displayed in common by several different groups of bodies, but not by other groups, can be
established only when the organism has such experiences of
various groups of bodies as enable it to distinguish among
them.
Only when there come to be recognized many
different classes of objects, can there possibly arise subjective generalities parallel to those objective generalities
\vhich bind together classes of objects superficially unlike.
There are indeed generalities which diminish in extensive-

ness

as

the

specialities

increase

in

number

generalities

which form the material out of which specialities are produced by continual subdivision. The growth of a response
to the distinction between liquid matter and solid matter,
then to the distinctions between liquid,, inorganic, and organic
matters, afterwards to those between liquid, inorganic, vegetal, and animal matters, implies a correspondence to generalities that are step by step less comprehensive ; and each
further multiplication of classes supposes a further reduction
Ju the number of examples which each sub-class includes.

These, however, are generalities which, under their obverse
For all special
aspect, we considered in the last chapter.
of general
manifestations
are
the
really
correspondences

correspondences covering certain groups of cases. The precautionary acts of a barn-door fowl on seeing a hawk hover-

hawk in particular,
in
of
hawks
The correacts
like
the
as
general.
only
being
is special, only in the sense of referring to the
spondence

ing above, are related to the acts of that

small class, hawks, instead of to the large class, birds.
But that advancing generality of correspondence here to

be contemplated, shows

itself in

the recognition of con-

and sequences other than those which
co-existences and sequences
characterize special classes
common to many classes that have come to be regarded

stant co-existences

Instead of being seen in a response
as entirely unlike.
to the constant relation between a particular scent, and
the colour, size, form, actions, and cries, of the creature

'
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to such
possessing it ; tMs progress is seen in adjustments
inanimateness
relations as those between bulk and weight,

and passivity relations which extend beyond class limits,
and obtain under great dissimilarities. Obviously the
growth of generalities of this order must be opposite in

growth of the preceding ones.
growth from the lower to the higher
up
forms of life, after the manner pursued in previous chapters,
For this species
is extremely difficult if not impossible.

direction to the

To

trace

this

of correspondence does not manifest itself in distinct, uncombined forms. The extensions of the correspondence in

Space and Time, as well as its increase in Speciality, are
experimentally demonstrable; but an internal relation
which is not peculiar to
parallel to some external relation
identified in
special classes of things, cannot be separately
the conduct. Giving origin to no particular acts, but serving

simply to modify the acts otherwise originated,
discovered only by analysis of these.

it

can bo

Hence our course must be to ascertain the conditions
under which alone advance of the correspondence in generality becomes possible; and then to show how the processes of evolution already described, give rise to these
Let us do this.
conditions.

157.

The establishment of a

generality of this higher

kind, embracing classes superficially dissimilar, implies a
of recognizing attributes as distinguished from the

power

objects possessing

them.

found together under

Before any two properties that are

many

varieties of size, form, colour,

texture, temperature, motion, &c., can have their constant
relation of co-existence responded to by the organism, the

organism must be able to identify these two properties,
The
separate from their accidental accompaniments.
formation of special class-generalities, which group together

as

clusters of

phenomena that greatly resemble one another in
no distinct parting of attributes. But

all respects, requires
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resemblance

common

differ, it is
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confined to some one essential
cases which in other respects

clear that unless the elements of this relation

are separately cognizable there can be no response to it.
And now the truth to be noted is that increase of the

correspondence in speciality, inevitably brings about this
There cannot be a multiplication
parting of attributes.
of distinguishable classes, without there being a simultaneous approach to the perception of properties as distinct
from objects. For if, ascending from the lowest creatures

by which but few

attributes are cognizable,,

we advance

to

those capable of being impressed by a greater and greater
number of attributes, it is clear that in proportion as the

groups of attributes become increasingly varied and special,
there must be more frequent dissociations of particular attributes

from the

rest.

Forms, colours, sizes, sounds,
found in all combinations. These two
kinds of animals are alike in everything but colour ; those
two agree in colour but differ in form and scent ; and the
scents, motions, are

others have

little

in

common but

The property

size.

A

D

there along
occurs here along with the properties B, C,
;
and
B
so on with
with
there
with C, F,
E, G,
;
;
along

H

each property to a greater or less extent.

Hence

it

must

happen that by multiplication of experiences, the impressions produced by these properties on the organism will be
disconnected, and rendered so far independent in the organism as the properties are in the environment. Whence
must eventually result a power to recognize attributes in
themselves, apart from particular bodies.
It may, indeed, be shown that progress of the correspondence in speciality, itself becomes possible only in prowill
portion to the progress of this analysis. An analogy
be
a
Let
chemist
the
best show
required to
dependence.

produce

artificially

sundry compound

bodies; what
The implication

is

is
implied in the execution of his task ?
that he knows the composition of each of these bodies.
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But what does knowledge of their composition pre-suppose ?
It pre-supposes that they have been severally resolved into
their constituents.

compound

And

implies that

its

the formation of each required
constituents are united in the

Well, the process of identifying any
to
object is a synthesis of impressions, corresponding
the
and
which
certain united properties
thing displays ;
right proportions.

of the separate impressions
similarly implies a recognition

with the separate properties.
The
a particular flower not by the fructifinot by the
cation alone, in which it is like many others
number of its petals, which is a usual number not by their

which

correspond

botanist

who knows

forms in which they do not differ from these, nor by their
not by the
colours in which they do not differ from those
calyx, nor the bracts, nor the leaves, nor the stalk, sepa-

rately considered, but by all these taken together; obviously effects the identification by a synthesis of attributes.

And

which he does in a deliberate and conscious

that

way, is done consciously or unconsciously in every case
where an object is recognized as of special nature is

done in a degree proportionate to the speciality of the
Should it be said that this statecorrespondence.

ment

the previous statement, since the one
the
analysis of attributes as a pre-requisite to
represents
of
correspondence, while the other represents the
speciality
contradicts

analysis of attributes as resulting from increase of the correspondence in speciality, the reply is that the two processes

mutual dependence, perpetually acting and
reacting on each other. Every advance in speciality presently renders the analysis of attributes more precise ; and

go

on

in

each step in the analysis of attributes makes possible a
higher speciality.
Thus the course
is

of evolution

described

in previous
a disentangling of

necessarily accompanied by
chapters,
properties from one another, ending in an ability to recognize them in the abstract.
Later and more slowly, relations*
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both of sequence and of co -existence must coine to be
discriminated one from another, and segregated into kinds
nnd degrees of relations. An increasing speciality in the
adjustments to mechanical changes, pre-supposes an increasing decomposition of such changes into their elements
a growing power to distinguish velocity of motion,
direction of motion, acceleration and retardation of motion,
kind of motion in respect of simplicity or complexity, and
so on; and where non-mechanical sequences also come to
a parallel analysis must accompany a
in
parallel progress
speciality.
When these analyses have been considerably extended,
there arises, and only then arises, a possibility of advance in

be responded

to,

generality of correspondence. Relations between properties
possessed in common by objects of widely different kinds,

can be perceived as soon as these properties are separately

And a still higher progress in the specializacognizable.
tion of the correspondences, ultimately brings about this
remaining step required for generalization of them. For if,
we have seen, the multiplication of special correspondences must be accompanied by the dissociation of variablyunited attributes; then, when the variably-united attrias

by a group of different classes have been as
were disintegrated in the consciousness of the organism,
the attributes that have not been disintegrated must begin
to stand out from the rest, as remaining always constant
amid these inconstancies. Hence there must be established

butes displayed
it

in the

organism a constant relation corresponding to the

constant relation between these attributes

;

and

this consti-

we

are looking for.
Furtutes the advance in generality
ther, as the comparatively-constant relations thus first
generalized from the experience of but few classes, will, in

the majority of cases, be proved by wider experience to bo
not everywhere constant ; and as, by the accumulation of
these wider experiences, the same process must be gone

through with the comparatively-constant relations as before
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with, the inconstant ones,

with the result of bringing the

more constant relations into view; the progress must
be from narrow generalizations to wider and wider ones.
And this we know, d posteriori, to be the law which the
still

progress conforms

to.

show

the

why
158. These explanations will at once
increase of the correspondence in generality is scarcely disNecescernible in any but the most intelligent creatures.
that there should be a great advance in the
to produce the requisite
speciality of the correspondences
as yet further advance
separation of attributes ; and necessary

sary as

it

is

in specialization is to bring into view the constantly-related
attributes as distinguished from the inconstantly-related

when

that developed speciality of correthat
spondence characterizing superior creatures is reached,
Hence
can
in
of
begin.
correspondence
generality
progress

ones;

it is

only

the fact that while the higher mammals undoubtedly display
some generalities of correspondence of the least abstract

only in the human race that this species of
inner to outer relations becomes conspicuous.
of
adjustment
Human progression, however, exhibits to us, under this

kind,

it

is

under previous aspects, an immense increase in the harmony between the organism and its environment. Perhaps
in no respect is the increasing correspondence wrought out
by civilization more conspicuous than in the growth of
as

generalizations, ever more numerous and more compreThe enormous expansion of science which these
hensive.

have witnessed, mainly consists in the union of
many particular truths into general truths, and in the union

latter ages

of many general truths into truths still more general. Illustrations are needless ; for the proposition is familiar and
admitted by all. It is enough simply to point to this great

phenomenon

as one of the

many forms

of the evolution

we

are tracing out.

A mere mention, too, of the fact that

the generalizations of
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science immensely advance the arts, and through, the arts
minister to human welfare,, will serve to show that increase

of the correspondence in generality, like its other modes of
And a
increase, makes possible a greater duration of life.
like brief reference to the concentration of

thoughts and

complexity of conceptions, which these wider generalizations imply, will sufficiently indicate the higher degree of
Hie which accompanies this greater length of

Life,

CHAPTER VUL
THE CORRESPONDENCE AS INCREASING

IN COMPLEXITY.

159. Another change in .our stand-point affords us a
view of progressing vitality which, though not the same in
range with foregoing views, has much in common with
s

them.

As we saw that

the extensions of the correspondent
and
in
Time, are partly reciprocal and partly
Space
not so as we saw that increase of the correspondence in
Speciality, while to some degree comprised under the extensions in Space and Time, includes very much beside; so we

in

shall see that while,

throughout a certain range of cases,

the same thing as growing Speciality,
yet neither includes all that the other does. Much of the
early advance in Speciality does not imply advance in Com-

growing Complexity

is

and the higher forms of the advance in Complexity
cannot without straining be comprehended under advance
plexity

;

in Speciality.

160. Wherever we find nothing but a greater ability to
discriminate between varieties of the same simple phenomenon, there is increased speciality of correspondence with-

out increased complexity.
It is thus with the
progress
from an eye that appreciates a difference between light and
darkness, to one that appreciates degrees of difference between them, and afterwards to one that appreciates differences of colour and degrees of colour.

It is thus with the
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progress from the power of distinguishing a few strongly
contrasted smells or tastes, to the power of distinguishing-

It is thus with
slightly-contrasted smells or tastes.
the progress from that lowest form of hearing shown by a
response to any violent tremor of the surrounding fluid, to

many

which differences of loudness are
recognized, and, by and by, differences of pitch and timbre.
The insect which lays its eggs only on a plant having a
particular odour, or the bird which is alarmed by a tone of
a certain pitch but not by a tone of another, shows an
those higher forms of

it

in

adjustment of inner to outer relations equally simple with
that shown by the snail which withdraws into its shell on

being touched.

the stimulus responded to

Though

is

more

not more complex.
In each case a single
special,
sable
is
sensation
followed
undecoropo
by certain muscular
it

actions

;

is

and though these muscular actions are more

intri-

in the higher creatures than in the lower, yet the
relation between antecedents and consequents is very
But where tho
nearly, if not quite, of the same order.

cate

stimulus responded to consists, not of a single sensation
but of several, or where the response is not one action but
a group of actions, the increase in speciality of correspondence results from an increase in its complexity.

The development of

When,

vision repeatedly illustrates

after that response to tiie habitual relation

this.

between

opacity and solidity, which is first established, there arises
a response to the relauon oetween. solidity and power to
reflect light
when differences in the amounts and qualities
of reflected light come to be recognized in connexion with
differences of bulk
when, there is acquired an ability to
identify objects

by form,

as well as

by

colour and size con-

manifest that each successive stage implies the
;
The impresappreciation of larger clusters of attributes.
sion received by the organism from each object is a more

joined

it is

complex impression

when not only

is

increasingly heterogeneous.

colour, size,

And

and shape become cognizable,
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kind
but also direction in space, distance in space, motion,
motion when,
of motion, direction of motion, velocity of
all these external
swooping on its quarry,
it is clear that
to;
are
relations
simultaneously responded

as

by a

falcon

the guiding perception

There

ments.

must be compounded of many eleis no need to dwell on this truth

the other
as further exemplified during the evolution of
that
detail
yet higher comsenses; nor to trace up in
plexity which results
together.

A

member how
as of a

kind

when

the several senses are employed

single extreme

case will suffice.

a mineralogist, in identifying a
fitted for

If

we

re-

mass of matter

a certain use, examines

its crystal-

line form, its colour, texture, hardness, cleavage, fracture,

'degree of transparency, lustre, specific gravity, taste, smell,
and is defusibility, magnetic and electric properties, &c.,

by all these taken together ; it will be
obvious that throughout the higher range of cases, increase
in the speciality of the correspondence involves increase in
cided in his conduct

its

complexity.

161. But, as already hinted, we eventually rise to an
order of correspondences in which the speciality and the
further advance
complexity are no longer co-ordinate.

A

achieved by a more than proportionate
speciality
advance in complexity. Let us look at an example or twoin

is

The archer who points his arrow, not at the object he
seeks to hit, but above it, and who varies the angle of
elevation according as the object is far or near, exhibits
something more than a special response to special stimuli

;

for his procedure implies consciousness of the fact that bodies
projected through the air descend towards the Earth, and

some relation to the
Besides a correspondence with certain
perceived relations in the environment, there is implied a
correspondence with the law of certain other relations, not
that the

amount of

their descent has

distance traversed.

then present to the senses.

Again, the engineer

who

erects
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a suspension-bridge competent to bear a specified strain, is
guided less by his inspection and measurement of the river
to

be crossed, than by his knowledge of the strength of

iron, of the properties of the catenarian curve, of
the composition of forces his acquaintance with the uniIn
versal truths of number, geometry, and mechanics.

wrought

these cases the complexity of the correspondence is greatly
in excess of the speciality.
To bring out this fact by a
contrast

It

:

might

fairly

be said that the Indian

fish

which

catches insects flying over the surface by hitting them wittt
jets of water, exhibits an adjustment of inner to outer relations as special as that shown by the archer ;
ing that in the fish, nothing more is implied

but considerthan an automatic connexion between certain visual impressions and
certain muscular contractions, it cannot be held that there
is

anything like the same complexity of correspondence.

though the strength of a spider's web may be as
specially adjusted to the demands to be made upon it, as is
that of the engineer's suspension-bridge
yet there is no
the
in
between
two
comparison
respect of the
adjustments
and
elaborateness
of
which
the
actions
they are
variety
by
Similarly,

;

achieved.

What
stituted

It is conconstitutes this excess of complexity ?
of generalities to specialities. Bach

by the addition

of these higher correspondences displaying what we call
rationality, implies an adjustment ol inner relations not

simply to the particular outer relations perceived, but to
sundry general relations not then perceived, but established

by previous experience.

And

as

we advance to correwe see that their
number of gene-

spondences of still greater complexity,
leading characteristic is the increasing

and involved in the process of adIndeed, the highest achievements of science, as
exemplified in astronomy, show us that an exact adapta-

ralizations recognized,

justment.

tion of the actions of the organism to special actions in the
environment, supposes a pre-establishnaent of general re-
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lations in the organism, parallel to all those general relations in the environment which, these special actions imply.
^ 162. There seems no place fitter than this, for drawing
nttention to the important fact that an approximately-constant ratio is maintained between the impressibilities and

the aciivih'es of the organism, in so far as their complexity
concerned. In the lowest animal types we see a touch

is

followed by a withdrawal of the part touched
by a single motion.

a single

stimulus followed

Gradually as we
ascend, abilities to receive increasingly-complicated impressions, and to perform increasingly-complicated actions present themselves. And the truth here to be observed
is,
that the heterogeneity of the stimuli which can be
appreis in
general proportionate to the heterogeneity of

ciated

the changes which can be
displayed.
Note, first, that survival of the fittest ensures this connexion. As every advance consists in the
adjustment of
some further internal relation to some further external
relation ; and as the
ability to recognize the external relation
is useless unless
there is an ability to
modify the conduct
appropriately; it is clear that for the better
preservation of
the passive and active elements of

life,

the

correspondence
must progress together. A
power to perceive the direction
and distance of an
object must be accompanied by a power
to speciahze the
movements; otherwise it can be of no
service.
The recognition of certain
forms, colours, and
of
net
win not prevent <^*ion

fT
/r
r
followed
by such quick acts, such
doublings,
e enemy m
be dnded by.
^
Discrimination
sho
?
shown
in^r
the

SteH
unless

,t

i

choice of materials for its
nest, is so

r

much
-
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where

it

must on tie average happen that each additional

differentiation of the perceptions, opening the way for an
additional differentiation of the actions, fails to benefit the

and therefore

species,

fails to

unless there goes along with
of the actions.

be established in the species
an additional differentiation

it

This connexion between progress in the impressibilities
and progress in the activities, is, indeed,, otherwise necessitated for they so act and react that the advance of either
The general relation between
involves the advance of both.
and
irritability
contractility, which, in the lowest types of
;

constitute one indivisible phenomenon, is a
which the regulative and the operative divisions of
the organism maintain throughout all their complications.

animal

life,

relation

are co-ordinate in their origin ; they are co-ordinate in
their manifestations they are co-ordinate in their evolution.

They

;

This truth becomes conspicuous

when we contemplate

the

two functions under their most general forms sensation
and motion. Given an organism with certain sensory and
motor faculties, what will happen from the increase of
either?
Higher powers of motion and locomotion mast
bring the organism into relation with a greater
objects

;

and

must

therefore

multiply

its

number

of

impressions.

Higher impressibility must subject the organism to more
frequent stimuli to action ; and so must multiply its motions
and locomotions. Again, varied activities entail variety
a-mong the relations in which a creature puts itself towards
surrounding things; and hence entail variety among the
modes in which surrounding things affect it. Conversely,
the more various the impressions receivable from surrounding things, the greater must be the number of modifications
in the stimuli given to the motor faculties ; and hence, the
greater must be the tendency towards modified actions in
Thus the progress of each is involved
the motor faculties.
with the progress o the other, in respect both of activity
and complexity.
A A 2
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This inevitable simultaneity in the development of tho
directive and executive faculties, will, however, be most
Take as one, the
dearlv seen on analyzing a few cases.

At first this seems
ability to recognize direction in space.
sensitive
the
of
to implv development
part of the nature
an expansion of the retina sufficiently great to admit
of
components being separately affected by images
But a little consideration shows that
falling on them.
only

:

its

something more is required than ability to perceive differences between the positions of images on the visual tract.

Taken

these differences are meaningless. They como
to have meaning only when they are severally connected in.
alone,,

the organism with those differences of motion required to
bring its surface into contact with the things seen. Mere
ocular impressions do not of themselves give ideas of
space.
ideas

Such,
are products of a
growing experience which
proves that these impressions are due to objects that can be
touched by particular muscular
adjustments. Direction,
therefore, cannot be perceived until there is a motor
appa-

ratus sufficiently
developed to effect specialized movements.
Consequently, the ability to perceive direction and the

ability

to take

advantage of the perception, are necessarily connate.
The recognitions of distances, of
velocities, of bulks, of
shapes, obviously imply the like conditions.
So, too, is ifc
with the variations of surfaces
indicated by lights and
:
these variations have to be
disclosed
corre-

by

sponding variations in the adjustments of the
muscles,
before lights and shades can be
No definite
interpreted.
idea of weight, as connected
with visual
appearances, can
be arrived at until there is a
power of lifting, either by jaws
or limbs
Nor can degrees of hardness and
unlikenesses of
texture be perceived in
surrounding objects, faster than the
organs are perfected.
I
as
ndeedj
s

than above
alleged

;

for besides

even more

being required for

interpretation of impressions, nauscular
all

i*
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even for

tlie reception of impressions in their higher forms.
Perfect vision implies a focal adjustment of the eyes, an
adjustment of their axes to the requisite convergence^ a

turning of them both towards the object, sometimes a turning of the head in the same direction, and sometimes also a
turning of the body all which preparatory acts ai*e performed by muscles. Neither taste nor smell can be acute
unless the muscles of the tongue and the chest do their
parts in moving about the food or drawing in the air.
:

Hearing, too,
strained

by

is

its

imperfect unless the membrana tympani is
it vibrates in concord with

muscles so that

Above all, the perceptions reached
this
show
touch
dependence on the motor appathrough
ratus.
A sensitive skin is but a small part of the requireeach successive sound.

ment, as any one may prove by closing his eyes and applying his bare arm or leg to an unknown object. Tactual
sensations are combined into ideas of extension, form, solidity, only when this sensitive skin is distributed over sur<
faces capable of deriving simultaneous or rapidly-succeeding sensations from different parts of. the things touched ;

and these sensations must be joined with those muscular
sensations accompanying the simultaneous and successive
adjustments of the sensitive surfaces. There must be limbs
to effect 'the larger and simpler adjustments, with appendages at the ends of them to effect the smaller and more
elaborate ones. And only in proportion as these motor
agencies become complex, can there be complexity in the
these limbs
tactual perceptions. But these motor agencies
and appendages with all the muscles they are moved by, are
and the same
also the locomotive and manipulating organs
completeness of structure which fits them to receive compound impressions, fits them to perform compound operaThe evolution of the sensitive or directive apparatus,
tions.
is thus inseparable from the evolution of the muscular or
;

executive apparatus.
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relationship must detain us
instructive to glance at the
be
somewhat longer.
the
of
recipio-motor functions and the
inter-dependence
dingo-motor functions ( 18) as exhibited in the concrete.

163.

all-essential

Tliis

It will

I refer to the sundry striking instances which the animal
kingdom presents of unusual sagacity co-existing with
unusual development of organs which, by the help of com-

plex muscular arrangements,,

give

complex

tactual

im-

pressions.

Why touch, the

simplest and earliest sense, should, in its

higher forms, be more than any other sense associated with
the advance of intelligence, will perhaps seem difficult to
understand.

The explanation

lies in

the fact that tactual

impressions are those into which all other impressions have
If
to be translated, before their meanings can be known.

we contemplate

the general relation between the organism
objects, we see that before they can affect

and surrounding

or it can affect them, in any important way, there must
be actual contact.
Eating, breathing, locomotion, the
destruction of prey, the escape from enemies, the formation
of nests and burrows, the bringing up of young, all imply
mechanical actions and reactions between the animal and its
it,

environment.

The space-penetrating

faculties serve

but as

guides to these mechanical actions ; and the impressions
they receive are primarily used but as symbols of tangible
Hence, only as
properties and the relations among them.
as the impressions gained through the skin, and
muscles become varied and complex, can there be a com-

fast

translation of the varied and complex impressions
The mother
gained through the eyes, ears, and nose.
must
be
as
the
as
otherwise
it
copious
tongue
foreign;
cannot render all the foreign meanings. And thus, as seen
in the facts referred to, a highly-elaborated tactual appa-

plete

be the uniform accompaniment of superior
But let us look at these facts.

ratus comes to
intelligence.

Each great

division of the animal

kingdom

supplies them.
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The Cephalopoda, which in sagacity go

far "beyond all
other Mollusca, are structurally distinguished from them

in having several arms
by which they can grasp
on all sides, at the same time that they apply

an object
it

to the

mouth. Again, the crabs, which similarly stand at the
head of the sub-kingdom Articulata, bring their claws and
foot-jaws simultaneously to bear on the things they are
manipulating. Merely glancing at these instances furnished

by the invertebrate

classes, let

us devote our attention to

those which the vertebrate classes furnish.

be admitted that, of all birds, parrots have the
greatest amount of intellect. Well, if we examine in what
they differ most from their kindred, we find it to be in
It will

development of the tactual organs. Few birds are able to
grasp and lift up an object with the one foot while standing
on the other. The parrot, however, does this with ease.
In most birds the upper mandible is scarcely at all moveIn the parrot it is moveable to a marked extent.
able.
Generally,

down

close

birds have the tongue undeveloped and tied
on the lower mandible. But parrots have it

and in constant employment. Above all, that
which the parrot grasps it can raise to its beak and so
can bring both mandibles and tongue to bear upon what its
hand (for it is practically a hand) already touches on several
sides.
Obviously no other bird approaches to it in the
large, free,

;

complexity of the tactual actions
impressions

it

it

performs and the tactual

receives.

Among mammals

it is

unquestionable that as a general

rule the Unguiculata>3 or those which have limbs terminating
in separate digits, are more intelligent than the Ungulata,

The

and canine tribes stand
psychologically higher than cattle, horses, sheep, and deer.
Now, that feet furnished with several sensitive toes can.
receive more complicated impressions than feet ending in
one or two masses of horn, is manifest. While, by a hoof,
only one side of a solid body can be touched at once, the
or hoofed animals.

feline
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dog, can simultaneously
a
small
touch the adjacent sides of
body, if not the opposite
how
those toed quadrupeds of
sides. And when we remember
divided toes

of,

for example, a

with their feet, can neverhigher types, which cannot grasp
theless use them for holding down what they are tearing or
relations
gnawing, we see that they can recognize tangible
of some complexity.
Moreover, when we meet with any
marks of sagacity among hoofed animals, as in the horse,

we

find that the lack of sensitive extremities is partly

com-

by highly sensitive and mobile lips, which have
Here we are
considerable powers of prehension.

pensated for

naturally reminded of the most remarkable, and perhaps the
most conclusive, instance of this connexion between deve-

lopment of intelligence and development of the tactual
organs that seen in the elephant. I say most conclusive,
because the elephant is markedly distinguished from allied

mammals, alike by its proboscis and by its great
The association between the operative and regulative faculties stands out the more conspicuously, from the
endowment of both being exceptional. On the intellect of
tribes of

sagacity.

the elephant there

is

no need to dwell

:

all

know

its

supe-

The powers of its trunk, however, must be enumeriority.
rated.
Note first, its universality of movement in respect
of direction. Unlike limbs, the motions of which are ia
most mammals more or less confined to the vertical plane,
wide a range of positions as the
wider, indeed, than can be taken by
a single arm; and thus the elephant can ascertain the
relations in space, both of its own members and of surits flexibility

gives

human arm can

it

as.

take

rounding things, more completely than all other creatures
save the Primates. Again, the trunk can
grasp bodies of
this
every size, from a pea to a tree stump; and

by
means can perceive a far greater variety of tangible forms
than any of the lower mammalia. The finger-like
projection with which the trunk terminates, is affected
by minor
variations of surface; and so, textures and the details of
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sliape can be made out, as well as general extension.
ability to lay hold of and to lift bodies of many sizes

Its

and

natures,, opens the way to a knowledge of weight as conThe same
nected with visible and tangible attributes.

power of prehension, used

as it habitually is for the
of
branches, bring-s experiences of the tenacity
breaking-off
and elasticity of matter; and when employed, as these

branches often are, for driving away flies, the swinging of
them about must yield impressions even of momentum
impressions which the ability to throw small bodies (as
gravel over the back) must tend to strengthen. Further,
the trunk's tubular structure fits it for many hydraulic

experiments, that disclose sundry mechanical properties
of water unknown to other quadrupeds ; and this same
peculiarity, rendering it possible to send out
blasts of air which produce motion in the light
adjacent, so brings yet another class of experiences.

strong
bodies

Thus,

great diversity of tactual and manipulatory powers
possessed by the elephant's proboscis, is not less remarkable than is the creature's high sagacity a sagacity which,
the

dwelling in so ungainly a body, would otherwise be inexplicable.
Passing to the Primates, we find repeated, under other forms, this same relation between
evolution of intellect and evolution of tactual appendages.

Not more in the contrasts between them and inferior
mammals is this seen, than in the contrasts between the
The prehensile and
genera of the Primates themselves.
manipulatory powers of the lower kinds are as inferior as
On ascending to the very
are their mental powers.
intelligent anthropoid apes, we find the hands so modified

more complete opposition of the thumb and
the bones of the forearms so articulated as to give
the hands greater powers of rotation; the arms attached
as to admit of

fingers

;

the body in such a manner as allows them increased
range of lateral movement. In all the more developed of
to

the order^ the fore-limbs are

so.

constructed that an object
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can be grasped in one hand while it is being manipulated
by the other, or by the lips and teeth can be held at the

most convenient distance from the eyes

can be applied to

So
any part of the body, or any neighbouring object.
that far more complex perceptions of size,, shape, structure,
texture, hardness, weight, flexibility, tenacity, &c.,

and of

can be reached by them than
are accessible to creatures whose limbs are less elaborately
their various combinations,

constructed.

How, in man, recipio-motor and dirigo-motor structures
and functions are both still further elaborated, scarcely
needs saying. As contemplated from an obverse point of
view, the connexion between them is abundantly exemplified in

works on natural theology.

All that

we need here

human

race, a perfect

notice is the extent to which, in the

tactual apparatus subserves the highest processes of the
intellect. I do not mean merely that the tangible attributes

been rendered completely cognizable by the
and
versatile
adjustments of the human hands, and
complex
that the accompanying manipulative powers have made
possible those populous societies in which alone a wide intelligence can be evolved. I mean that the most far-reaching
cognitions, and inferences the most remote from perception,
of things have

have their roots in the definitely -combined impressions

which the human hands can receive.
This inter-dependence of the impressibilities and activities
as displayed in the course of human
progress, is so striking
and instructive as to demand special attention, even at the
cost of a farther suspension of the
general argument.

164. All developed science,
consisting as it does of
as
it does with measured
dealing

quantitative prevision

is lineally descended from that
simplest kind of
measurement achieved by placing side by side the bodies

results,

Our knowledge of the

held in the hands.
the Solar System

is

forces

governing

expressed in terms that are reducible,
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analysis, to equal units of linear extension,

which were originally fixed by the direct apposition of like
natural objects.* And the undeveloped sciences that have
not yet passed the stage of qualitative prevision, depending
for their advance, as they do, either on experiments requiring skilful manipulation or on observations implying
dissection and other analogous procedures, could not have

reached this stage in the absence of a highly-developed

manual dexterity.
But this intimate connexion between the directive and
executive faculties, is even still more clearly to be traced
in certain other phenomena of civilization.
This mutual
of
the
and
dependence
regulative
operative powers, which
had
he uttered his hypera
of
when
Anaxagoras
glimpse
bolical saying that animals would have been men had they
had hands, is remarkably and conclusively exemplified in
the reciprocity of aid between the Sciences and the Arts.
It needs but a little analysis to show that "under their
psychological aspects, Sciences and Arts represent what in
their lowest forms we call sensory and motor processes.
The perceptions gained through sensory organs and the
actions performed by motor ones, respectively rise, by combination, into scientific generalizations and manufacturing
operations.

A

comparison of the extremes does not very

obviously show this but on looking at the transitions the
filiation becomes manifest.
It cannot be denied that the
which
of
each sense is the agent,
complex perceptions
with
the
still
more
together
complex perceptions reached by
;

co-operation of several senses, are forms of the organism's
impressibility ; nor that the combinations, more and more
involved, of motive, locomotive, and manipulative powers,
It cannot be denied
are forms of the organism* s activity.

complex perceptions, woven into general
more complicated, finally arise the previsions of

that out of these
ideas

still

" The Genesis of Science."
* For
explanation, see essay on
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them the higher
oat
of that manual
have grown
processes of production,
of the motor faculty terdexterity in which the elaboration
entire range of phenomena, we
initiates.
If, looking at the
science

;

nor that

all

handicrafts,

and

after

seek out the essential nature of the changes an organism
if we
itself to the environment
goes through in adjusting
divide these changes, as we must, into those which external
"

on it, and those by which it appropriately
objects impress
if we name
to the external objects
relations
its
modifies
these respectively, the directive changes and the executive
changes; we see clearly that sensations, perceptions, conand all forms of cognition, come
ceptions, generalizations,
under the one, while contractions, locomotions, and all kinds

of operations, come under the other ; and that Science and
Art, so far as they are separable at all, belong, the one to
the first division and the other to the last.

This truth being recognized,

we

shall perceive the
signi-

ficance of the reciprocity of services

and the Arts.

Each great

between the Sciences

step towards a knowledge of

laws has facilitated men's

each

operations on things; while
more successful operation on things has, by its

the discovery of further laws. Astronomy and agriculture, geometry and the laying out of
buildings, mechanics and the weighing of commodities
results, facilitated

these were

among

the earliest relations of the two.

sently geometry, as developed

by

artificers,

Preacted on astro-

nomy ; and astronomy reacted to the great advancement of
geometry. Through the medium of the scales, mechanics,
joined with the science of number, influenced the xnotallurgic arts, gave definite alloys, introduced metallic instruments, and by so doing advanced the accuracy of astronomical and other observations, and
all those

improved

j

pfocesses of production for which metallic tools are employed. Metallurgy, too, by supplying plane and concave
mirrors, initiated optics

;

and the

first

proposition in har-

monics was reached by the help of
strings and weights

which the arts furnished. As we advance to modern times
We see
the connexion becomes increasingly conspicuous.
in the dependence of navigation on astronomy, magid
netism, and meteorology; and the aid rendered to mag-

and

in the
meteorologic science by navigation
wellof
and
development
geology by mining, quarrying*,
the
now
the
and
which,
to
geology
gives
guidance
sinking ;

netic
\

;

The compounds and
search for coal, metals, and water.
elements with which chemistry deals were at first brought
to light

by the

arts

;

and the

now

arts are

all

more or

less

dependent on chemistry. There is scarcely an observation
now made in science, but what involves the use of instruments supplied by the arts ; while there is scarcely an
art-process but
science.

ever

more

what involves some of the previsions of
This fact, that the mutual aid becomes

active, further elucidates the general truth we
For as, when tracing upwards the direc-

are contemplating.

and executive faculties, we found that their dependence
on each other grows continually greater that complete
visual and tactual perceptions are impossible without complex muscular adjustments, while elaborate actions require

tive

the constant overseeing of the senses

among these still
processes, we now find a
;

so,

higher cognitive and operative
reciprocity such that each further cognition implies elaborate operative aid, and each new operation implies sundry
elaborate cognitions.
These correlations are equally well, or even still better,
seen in the objective appliances used.
may properly

We

k

say that in its higher forms, the correspondence between
the organism and its environment is effected by means of

supplementary senses and supplementary limbs. All observing instruments, all weights, measures, scales, micrometers,
artificial

re
verniers, microscopes, thermometers, &c.,
extensions of the senses ; and all levers, screws,

hammers, wedges, wheels, lathes, &c., are artificial extenThe magnifying glass adds but another
sions of the limbs.
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lense to the lenses existing in the eye. The crowbar is but one
more lever attached to the series of levers forming the arm

the relationship which is so obvious in
holds
these first steps,
throughout. This being perceived, a
in the fact that the development
manifest
becomes

and hand.

And

meaning

of these supplementary senses is dependent on the development of these supplementary limbs, and vice versa. Accu-

imply accurate instruments for
cannot be made without
turning and planing \ and these
the aid of previous measuring instruments of some accu-

rate measuring instruments

A first-rate

racy.

astronomical quadrant can be produced
first-rate dividing
; a

a first-rate dividing engine

only by
engine can be produced only by first-rate lathes and cutting
tools; and so, tracing the requirements backwards, it be-

comes obvious that only by repeated actions and reactions
on each other, can directive and executive implements be
brought to perfection. Only by means of artificial limbs
can artificial senses be developed ; and only through artisenses does

ficial

it

become

possible to improve artificial

limbs.
Lastly, it may be remarked that not only do the directive and executive elements of the correspondence develop
hand in hand, but the complications they reach have analo-

gous characters. That union of generalities with specialwhich we found to distinguish the highly-involved cog-

ities

nitions of Science, is visible

also in the highly-involved

Just as a particular conclusion in
operations of Art.
Science is reached by putting special data to a general
prin-

which general principle concreted by other data gives
other conclusions ; so, a particular art-product is obtained

ciple,

by subjecting to special manipulations the material obtained
by some more general process, which material subjected to
other manipulations, yields other art-products.
165.

And now on

returning from this long and elabo-

rate digression, bringing with us the
conceptions arrived at,
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find tliat they serve greatly to elucidate tie subject of

the chapter

the increase of the correspondence in com-

plexity.

While tracing the inter-dependence of impressibilities
and activities as they evolve into regulative and operative
high orders, the growing complexity of the
correspondence has been illustrated in several ways. The

faculties of

progressing heterogeneity of the impressions received
through each sense has shown it ; and still more the progressing heterogeneity of the combinations of impressions

by co-operation of the senses. The compounding
and re-compounding of the muscular movements, alike of
each limb by itself and of the limbs and body together,
have further exemplified it. Above all it has been shown
in the advance of this reciprocity between the recipio-motor
acts and the dirigo-motor acts, which, becoming ever
closer, becomes ever more involved; so that eventually a
single accurate perception implies complex muscular adjustments, and a single exact operation implies the guidance
of complex perceptions.
In all which it is manifest that, as

yielded

alleged at the outset, advance in speciality of correspondence is in its higher forms achieved through advance in

complexity of correspondence.
How this increase of the correspondence in complexity
which we have followed up through the higher animals to

Man, has been continuing during civilization, has just been
shown the advance of the Sciences and the Arts abundantly
exemplified it. One note-worthy fact, however, remains to be
named. Human evolution, considered under this aspect, is
:

not adequately represented objectively by the developing
Sciences and the Arts. It must be looked at also on its subjective side as developing faculty.

While there has been

advance in the complexity of the cognitions and opferations that have been age by age attained to, there has
been advance in the ability to receive complex cognitions

and perform complex operations.

GENERAL SYNTHESIS.
is due noo simply to
of
the imand
"the accumulation of knowledge
appliances
themselves
have
grown to
pressibilities and the activities
evidence
from
various
There is
liigher complications.

Por

scientific

and

artistic

progress

:

human races cannot
quarters that the minds of the inferior
moderate
even
of
relations
to
complexity; much
respond
less to those highly-complex relations with which advanced
science
"Walpole,

According to the traveller Lieutenant
remarked of the Sandwich islanders, by their

deals.
it is

" that in

all the early parts of their education,
are
they
exceedingly quick, but not in the higher branches,
that they have excellent memories, and learn by rote with

teachers,,

wonderful
faculties/ 1

but will not exercise their thinking

rapidity,

That

is

to say, they can readily receive simple

ideas but not complex ones. Again, of the Australians we
read that " some of them are very quick at acquiring knowledge, but they have no power of combination or concentration/** The reports of Hindoo schools disclose, though in
a less marked manner, the same fact. One of the reasons
assigned in the United States for not educating negro
children along with white children, has been that after a

certain age they " do not correspondingly advance in learning their intellects being apparently incapable of being
cultured beyond a particular point/" And this statement,
7

which, might

be suspected, of bias, agrees with that
the
same race in Africa by Sir Samuel
respecting
" In childhood I
who
believe the negro to be
Baker*
says;
else

made

in advance, in intellectual quickness, of the "white child of a
similar age, but the mind does not
expand it promises
fruit but does not ripen/* f So, too> of the Andaman chil-

dren we

read that they

ff

eafcb.

up words

readily

and repeat

tiiem, but seem incapable of connecting words with corresponding ideas." J Evan tile finest uncivilized races show
* See
Proceedings of the Ethnological Society.

t The Albert EPyanza.

i Trans. Etk

Soc.

VoL

I, p.

Hew Series,

289.

"Vol.

IV, p.

210,.
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" Without

genius for discovery, and
" are neverincapable of generalizing/* the New Zealanders
" # # *
theless apt at acquiring the rudiments of learning
"boys at ten years of age are more intelligent than English
us the like limitation.

boys ; but, as a

rule,,

few New Zealanders could be taught to

equal Englishmen in their highest faculties."* In all these
cases, as also in the minor cases continually occurring among
ourselves of inability to understand reasonings passing a certain degree of abstruseness, the interpretation is that the
intellect has not reached a complexity equal to the comv

plexity of the relations to

Not only with

be perceived.

purely intellectual cognitions does this hold

with what
Australian

;

it

holds also

we

In the
distinguish as moral cognitions.
are
no
there
words
answering to
language

justice, sin, guilt.

Among most

of the lower races, acts

That is to
of generosity or mercy are incomprehensible.
in their
of
human
actions
say, the more involved relations

We

must therefore
not cognizable.
conclude that the complex manifestations, intellectual and
moral, which distinguish the large-brained European from
social bearings are

the small-brained savage, have been step by step
sible by successive complications of faculty.

made pos-

Having, in the previous chapters, pointed out how greater
length of life and higher degree of life accompany increased
speciality

and increased generality of correspondences, it is
on the fact that where both these unite in

needless to dwell

producing correspondences of increased complexity, the like
It may be added, however, that not
result must happen.
the
more complex intellectual guidance
of
this
true
is
only
of Science, advances the Arts ;
medium
which, through the
but

it

is

true

of the

more complex emotional guidance

social order possible, contributes to the
greater individual safety that social order brings.

which,

by making
*

Th.ompson's_New Zealand.

Vol.

I,

pp.

S5-&

CHAPTER

IX.

THE CO-ORDINATION OF CORRESPONDENCES.
FULLY to comprehend the increase of the correspondence between the organism and its environment, in
speciality, in generality, and in complexity, it is requisite
to contemplate the facts under
yet another aspect. "We
166.

imust look at the general conditions by fulfilment _of wliicli
these more elaborate adjustments of inner to outer relations are made possible.
The performance of a compound
action in response to a compound impression, implies something more than a susceptibility to each of the several

\

elements constituting the compound impression, and a
power to effect each of the several motions constituting tne

compound

action.

It implies that the constituent sensa-

and contractions shall be combined after a particular
manner shall be co-ordinated; and the perfection of the
correspondence will vary as the perfection of the cotions

ordination.

Let us take first a simple case, as that of the actions
needed for escape from an enemy.
When we rise from
creatures in which the motion of some conspicuous
adjacent
responded to by random muscular movements, to
which the muscular movements are such as to
the
carry
body away from the dangerous object; we rise
to an adjustment of at least two
joined relations in the
to
two
relations
in the environment.
organism
joined
object

is

T-reatures in
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The strong visual impression produced "by the adjacent
moving object being the stimulus to activity ; then, that the

may be

of the right kind, such modification of the
impression as depends on the direction of the body in space
must be recognized, and the activity modified accordingly.

activity

The impression which

indicates dangerousness and thai
which indicates position, must together control the motor
changes ; and the control must consist in so ordering their
respective amounts that the resulting motion may carry the
organism away from the source of danger, When distance
as well as direction becomes cognizable, and when the colour
and shape of the object are distinguished as well as its mass,
is composed of a much greater number of eleand the more rapid,,
after a special manner
united
ments,
actions
and
varied
the
become, the more
skilful,
consequent

the stimulus

;

and more perfect are the implied combinations
of motor changes.
While just as a wrong combination of
motor changes involves a fall or other failure of action , so,
elaborate

a wrong combination of the separate stimuli entails a mistaken perception.

Space need not be occupied in tracing up these simple
kinds of co-ordination. It is obvious that throughout the
series of increasingly-compound perceptions, including even
the recognitions of localities by identification of surrounding
objects, the constituents of each perception co-operate after
a particular manner; and that, as especially seen in this

case of localities,

it is

only in virtue of a definite relation-

definite perception is possible.
No
that the increasingly- complex actions by
which higher creatures achieve their ends, succeed only in
as far as the muscular contractions implied are fitly regu-

ship

among them that a

less

obvious

is

it

lated in their order, their amounts,

and

their

modes of con-

junction.

Advancing from these cases in which the directive
though heterogenous, are made up of elements that

167.
stimuli,

B B 2
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to the senses, to the cases in
are simultaneously present
are present to the senses and
elements
which some of their

co-ordination of a new
some not, we meet with a sensory
the
where
responding motions, no
and higher order. And
as an inseparable group, are divided by

longeroccurring
to circumstances,
intervals that vary according

we

see a

A creature

which
in motor co-ordination.
parallel progress
inan
us
with
when pursued runs to its burrow, supplies
occurs
other
the
of
stance ol the one; while an instance
of a nest, is
in any process which, like the building
other proeffected by instalments variously interrupted by
From the stage in which a single past
cedures.

many present ones to compose a
in
which the action completed at inand
special stimulus,
tervals is tolerably homogeneous in character, the advance
is towards a union of many past impressions with present

with
impression unites

ones,

and towards a kind of action increasingly heteroge-

neous in

its

instalments, as well as in the

manner of

their

In men's daily transactions, the complex
succession.
and muscular sensations, serving for imsights, sounds,
mediate guidance, are co-ordinated with recollections of the

which those transactions
refer; and one who mistakes the hour at which certain
business is to be done with certain people at a certain
office, shows us how a failure arises from imperfect coordination of the past and present impressions constituting
The operations by which wheat is
the directive stimulus.
to
persons, places, things, events,

sown, weeded, reaped, stacked, thrashed, winnowed, taken

and sold, compose a series of widely-different
of
actions
(each consisting of many minor groups),
groups
divided by dissimilar and variable intervals, all combined
to market,

a single end; and to achieve it they must be
in
a particular manner.
The elaborateness of
a3justed
these advanced correspondences in which time past, time
present, and time future are alike involved, and which have
to achieve

simultaneous reference to sundry places in space,

is

an

373
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measured by the number of past impressions
with
compounded
present ones, and past actions coinwith
pounded
present ones. But the all-essential thing is
the definiteiiess with which the combination is adapted to

elaborateness

the combination of external circumstances

the goodness

of the co-ordination.

A

higher species of co-ordination growing
the
of the last, and vaguely seen even
out
imperceptibly
illustrations just given, involves not simply the union of
168.

still

m

past with present specialities, but the union of generalities
with both. The perception received yesterday when the

barometer stood at " Fair/' together with the perception
5
(C
received to-day, when it stands at
Change/ bring no conclusion unless joined to the generalization that a fall of the
mercurial column commonly indicates rain.
Nay, before a

be drawn for to-morrow's guidance, these
data must be joined with the further generalization, that
only when the air is charged with water to a certain degree

true inference can

In other cases, as
rain indicated by a falling barometer.
in that of a physician prescribing for his patient, many

is

remembered observations of bygone symptoms, many observations of existing ones, and many general truths serving
to interpret the changes that have taken place, must enter
into that directive process which terminates in an appropriate course of treatment.

But the most developed form of co-ordination is that
by quantitative science. In this, not only must
specialities be combined with generalities after a perfectly
definite manner; but there must be perfect definiteness

exhibited
.ft"

in each constituent of the combination.

The perceptions

by which the data are obtained must have their elements so

The law's
exactly co-ordinated as to give measured results.
of dependsnce must be so known that they can be expressed

And the process by which, out of data and
numerically.
the
laws,
prevision is finally evolved, must have each step
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in a mode that
united with preceding and succeeding steps
the
of
An estimate
horse-power required
is quite specific.
involves
to move a given steam-vessel at a specified speed,
encountered
resistance
the
that
by
these general truths
of the
a body moving through fluid varies as the square
the area opposed by a vessel to the water
velocity ; that
varies as the squares of its dimensions; that the tonvaries as the cubes of the dimensions ; with sundry
:

nage

Particular forces,, weights,
gravities,
specific
with
these
combined
to
be
have
breadths,
depths,
lengths,
o-eneral truths, each with each ; and the results have to be
others.

If one of the
farther combined after particular modes.
if the
be applied to the wrong specialities
generalities

formula for resistance be brought to bear, not on the figures
but on those representing tonrepresenting sectional area,
be
data
if the
inexact, or the principles be misunder-

nage

be erroneously performed, that is
there be imperfect co-ordination of the various mental

stood, or the calculation
if

acts involved;

a false conclusion

is

reached: there

is

a

the internal relations are not rightly
adjusted to external ones, as is proved by the result.
It will farther elucidate both this doctrine of co-ordinafailure of cognition

tion

:

and the general doctrine of correspondence,

if

we

con-

sider how, for the perfect adjustment of inner to outer
relations, there must exist in the first, elements and changes

the essential elements and changes in the
Undeveloped life is led by associations among some

symbolizing
last.

all

of the superficial attributes of things.
led

by

associations

among

Developed

life

is

those fundamental attributes on

which the actions of the things depend. There is no invariable connexion between a loud sound and an
adjacent
enemy ; and hence, creatures in which one of these serves
as an index to the other, are often
in the

wrong

of their internal relations to external ones.

adjustments

But the con-

nexion between linear dimensions and solid
contents, or

between velocity and momentum,,

is

constant,

and therefore

-
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affords infallible guidance.
Before this infallible guidance
can be had, however, all the elements of the relation must

be known.

Whenever a group

of inner relations, or cognicompletely conformed to a group of outer relations,
or phenomenon, by a rational process whenever there is
tion, is

what we

the
call an understanding of the phenomenon
composition of the phenomenon is, in a sense, paralleled
The law that the
by the composition of the cognition.

momentum

of a

moving body

tiplied into its weight,

in the

varies as its velocity mulknown until there exist

cannot be

mind conceptions answering

to

momentum,

velocity,

and weight; it cannot be known until there exist in the
mind ideas of time, space, and matter, without which veloit cannot be known
city and momentum are inconceivable
;

thought answering to those
" varies as " and "
which
connexions
quantitative
multiplied
"
into
indicate
nay, the law cannot be known until the
states of consciousness symbolizing time and space, are so
until there are processes of

-,

co-ordinated as to symbolize velocity ; nor until the states
of consciousness symbolizing velocity and weight are so
co-ordinated as to symbolize momentum nor until these
;

co-ordinated according to those laws of
relation implied by "varies as" and "multiplied into."
That is, every attribute necessarily involved in the phenothree are again

menon must have

its

internal

several laws of dependence

and the
representative
these attributes must be
;

among

each represented by some constant relation

among

their

representatives.

These facts bring out into yet clearer light, the general
doctrine variously presented in the preceding chapters. That
in these highest manifestations of Life produced by the cul-

these quantitative previsions which imply such intense vital action while they so greatly subserve
self-preservation by facilitating commerce and the arts
ture of civilization

there should be this elaborate

and complete co-ordination

of inner relations to symbolize outer relations, serves as a
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crowning illustration of the truths, that Life

is

tne main-

tenance of a correspondence between the organism and its
environment, and that the degree of Life varies as the degree

The many proofs which have been
of correspondence.
the correspondence advance hand in
and
given that the life
hand,,

become doubly conclusive on finding that the two

culminate together-

CHAPTER

X.

THE INTEGRATION OF COIiRESPONDENCES.
more point of view from which tlie
phenomena of Life must be contemplated. We have to
note how,, out of co-ordination, there grows up integration.
Compound impressions, as well as the compound motions
guided by them,, continually approach in their apparent
The
characters to simple impressions and simple motions.
169. There is one

co-ordinated elements of any stimulus or of any act ever

tend towards union ; and eventually become distinguishable
from one another only by analysis. Further, the connexion
between stimulus and act also becomes constantly closer;
so that at last they seem two sides of the same change.
Only by virtue of this law do the higher kinds of correspondence become possible. In its absence, complex impressions could not generate complex actions with the
needful rapidity ; nor would there be time for that immense
multiplicity of adjustments which developed life displays.
If the two organic changes which constitute sensation and

motion, did not, in superior creatures, follow with greater
rapidity than the withdrawal of a snail into its shell follows
the touch of

environment

those correspondences with the
which imply any quickness of adaptatiftn

its

horn,

would be impracticable.

all

If the period that elapses between
the gaze of a young child at a stranger and the fit of crying
that follows (a period during which the component visual
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were habitually paralimpressions are being co-ordinated),
if compound cognitions

leled in the perceptions of adults

were not formed, and the appropriate operations produced
human life would
by them,, in periods incomparably briefer,,
cease.

The

will be
necessity for this progressive integration
understood if, regarding sensations as symbols

most clearly
and perception as the interpretation of groups of symbols,,
we observe what takes place with verbal symbols and the
meanings they convey. Where intelligence is but little

a single sensation,, as of scent, serves the organism
for an index of the combined attributes with which such
evolved,,

scent

is

and similarly, in undeveloped language
used to indicate a complex idea. In
system answers very well within narrow

connected

a simple sound
either case, this

is

But a large increase in the number of correspondences requires another system. By scent, only some
objects can be distinguished many are scentless.
Simple
sounds and marks are too few in number to represent

limits.

:

any considerable variety of ideas. Hence, in either case,
compound symbols must be used before there can be a
great multiplication of the correspondences.
Things that
are without odour, and things that are alike in odour, can

be divided into sub-classes when impressions of colour and
And when
size, as well as of scent, can be appreciated.
simple sounds are endlessly modified by articulations, and
simple signs are replaced by composite signs, it becomes
possible verbally to indicate an infinity of objects, acts,

But on what condition only does this more
qualities, &c.
elaborate language become serviceable ?
or, to confine the
attention to one division of it What is
before

required
composite written signs can supplant simple written signs ?
It is required that the constituent elements of each
com-

posite sign shall be so efficiently co-ordinated, so
rapidly
united in the act of
perception, so integrated, as to become
Had the letters that make up
practically one.
every word
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to "be separately identified, as tlie child identifies

them when

learning to read,, the system

would be of

little

or no use.

Able, though
might
express with precision all
verbal articulations, it could never compete with the limited
it

be, to

system of simple signs, did it remain thus cumbrous in its
application.
Similarly with the primordial language of
perception.
direction,
identified
to

If the

several

colours,

size,

shape, motion,

and distance, of an object, had to be successively
by the creature perceiving it if the object had

be spelled out in this deliberate fashion ; the method of

recognition by combined sensations would yield in utility to
the method of recognition by a single sensation.
Universal
in its powers, it would yet be too slow of use to satisfy

the requirements.

In both
of the

cases,

however,

the

pro-

component

correspondences
removes this difficulty, by practically reducing the comword made up of a dozen
pound signs to simple ones.
gressive

integration

A

letters

comes eventually to be recognized as quickly as

The host of impressions involved in the
a single letter.
a
carriage, seemingly take no more time to
perception of
receive and interpret than a single sound or taste. And .thus
is immeasurable gain in the speciality of the correspondences, without loss in their rapidity. Let us glance
at the results.

there

170. It is needless to dwell on the apparent simultaneity with which the many visual sensations given us by

an object, arouse those ideas of tangible extension, of resistance, of texture, with which experience has joined them
the entire group of sensations and the inferences drawn

:

from them, seeming to constitute but a single state of conNor is it requisite to do more than indicate the
sciousness.
exceeding precision with which the most complex assemblages of these symbols are instantly distinguished from
nearly identical assemblages ; as shown in our ability to
his
recognize by a single look, a particular person, and even
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But to convey a vivid idea of the
particular mental state.
manner in which, this integration of correspondences subserves the perceptions, it will be well to describe an experiment showing its extreme strength and rapidity.
at least three separate indicaof distance

We

judge

When

tions.

by

the observed object

is

known

to us, the angle

on
subtends, or, rather, the space which its image covers
The particular focal adjustthe retina, aids in the estimate.
ments which the eyes undergo to obtain distinct vision, and
it

which are accompanied by certain muscular sensations, assist.
And the muscular sensations accompanying due convergence
In ordinary
of the visual axes, supply a third evidence.

But by that ingenious invision these indications agree.
strument of Professor Wheatstone's invention the Pseudothe last two are made to contradict each other.
The muscular actions by which the visual axes are adjusted
being the more marked, and accompanied by the stronger
sensations, give the preponderating evidence ; and the result
is that when looked at through the Pseudoscope, convex
objects seem concave and concave objects seem convex. By
that is, by adding to the
particular management, however
evidence from focal adjustment some further evidence the
verdict of consciousness may be suddenly reversed.
If,
after contemplating the inside of a cup and wondering at its

scope

apparent convexity, the cup be turned laterally little by
so that the outside gradually comes into view and

little,

the opening grows more elliptical, there presently arrives a
time when the perception all at once changes, and the cup
is seen under its ordinary aspect.
Now the fact here to be
remarked as so significant, is the impossibility of any intermediate or hesitating judgment. Notwithstanding the con-

of evidence, there is, save at the moment of
change,
a definite perception either of concavity or of
convexity.
The perception is not incomplete or obscure, but

flict

perfectly

distinct.

The preponderating impressions dragging with

them

those other impressions

all

which they habitually
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imply, produce the same effect as though, these other impressions were actually received, instead of the opposite
ones being received.
The co-ordinated sensations have

become ao integrated that no considerable part of the
group can be present to consciousness without the whole
group being present.
With the executive processes as well as with the directive

A

processes, this integration takes place.
long-employed
combination of muscular actions is at last almost undecom-

The tricks of walk, of attitude, of manual action,
posable.
which children acquire, and of which it is so difficult to
break them, furnish examples.
in stammering, which,

imitation, becomes,

We have
as

it

another example
often does with

commencing
when once established, next

to incur-

with peculiarities of handwriting. The
So,
motions of the fingers having by years of practice been coordinated in a particular manner, cannot be otherwise coable.

too, is it

ordinated without a degree of labour to which few are equal.
Though, by moving them slowly and with attention, the

may be made to produce differently- formed letters ;
on the attention being relaxed and the usual speed
resumed, the letters re-acquire their old characters. Simifingers
yet,

larly in all handicrafts, chains of perpetually-repeated

mus-

cular actions, however complex, eventually approximate in
rapidity and ease to simple motions ; and, at the same time,

cease to be capable of modified adjustment

more
rable

to

produce one another automatically

become

tend more and

grow insepa-

integrated.

Similar integrations go on between cognitions and the
operations guided by them. In the child learning to walk,
or to lay hold of a neighbouring object, or to
a

pronounce
word, there is a deliberate and conscious modification of the
motions in obedience to the sensations. But in after-yeafs
the various muscular adjustments by which, from minute to
minute, the intentions are fulfilled, follow the will instanta-

neously and without

oversight of the

intellect.

While
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absorbed in gossip, the seamstress makes stitch, after stitch
and actions that has become
by a co-ordination of sensations
" absent in
next to instinctive. When deep in thought
occurrence of particular permind/' as the phrase is the
will often be unconsciously followed by the actions
ceptions
appropriate to
start

on

them

:

sometimes with ludicrous effect. The
by a loud noise close at hand, or

one side caused

the throwing out of the arms to regain the balance after
how directive and executive prohaving slipped, shows us
to be so united that
cesses,
quite distinct, come
originally

one follows the other not only instantly and without voliof prevention.
Even
tion, but often without the possibility
are
both
where the impressions and motions
extremely com-

law may be traced ; witness the feats of a skilful
In one of his strokes we see the relative
billiard-player.
balls to one another, to the cushions,
three
the
of
positions

plex, the

and

to the pockets, all united into a

complex visual impres-

sion co-ordinated with the greatest nicety ; we see the direction of the cue, its adjustment to the ball, the strength of
its

impact, and the quality of

its

impact,

all

accurately modi-

requirements ; and we see that by long habit
the compound impression has been so united with the compound action, that the one follows the other almost mecha-

fied to suit the

Wo reasoning or calculation is required

; or, indeed,
notorious that in games of skill,
any lengthened consideration or active interference on the
part of the higher faculties, almost inevitably causes a

nically.
is

permissible.

For

it

is

The direct guidance that has been established
between the constituent sensations and constituent motions,
must be allowed free play; and success becomes sure in

failure.

by constant co-ordination, the combined
changes become practically one change.
* In all which we
may perceive how that automatic character shown in the simple
correspondences of inferior
proportion as,

creatures, is gradually

spondences

how

assumed by more complex

that integration which

the

corre-

reflex

and
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purely instinctive correspondences perfectly exemplify,
partially exemplified

by

all

is

higher correspondences.

Not only to the constituents of immediate percepthe elements of composite motion, and to the com-

171.
tion, to

bination of the two, does this law apply ; it applies also to
the highest processes of cognition.
The most advanced
of
science
it
conceptions
display
equally with the achieve-

ments of manipulatory
is,,

For making a generalization

skill.

in reality, integrating the va.rious

separate cognitions

which the generalization includes
uniting them into a
After
there
has
a mental accumubeen
single cognition.
lation of facts presenting a certain

community of nature
and
after further expe(remembered
rience colligated as facts having some resemblance), there
suddenly,, on the occurrence perhaps of some typical example,
first

as isolated facts

arises a cognition of the relation of co-existence or

sequence
whole group the particular facts r before
loosely aggregated, all at once crystallize into a general fact
The mode in which this result
are integrated.

common

is

to the

brought about,

the lowest cases.

:

is

the same in these highest cases as in

Continuous repetition of experiences in

which any two sensations are always joined, any two muscular contractions constantly performed together, or any
perception uniformly followed by a special motion, results
in the greater or less integration of the

component changes
more complex
experiences which, though superficially unlike, one and all
present the same fundamental relation of co-existence or
sequence, ultimately establishes a union in thought between
the elements of" this relation, and still-multiplying expeIt will be
riences go on consolidating the union.
obvious without details, that the same thing holds respect;

and, similarly, continuous repetition of those

ing the generalization of generalizations. The integration
of correspondences is traceable from the simplest np to the

most elaborate of the intellectual processes.

And

in the

884
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as in tlie first, tlie effect is to simplify tlie directive and
executive actions, and so to make practicable those adjustments that would else fail from tlie too slow succession of

last,

For as the perception of a
would
commonly be useless if the percomplex object
out
constituent sensations ; so, any
had
to
the
spell
cipient
series of compound experiences which, embodied in a generalization, afford valuable guidance, would be of little or no
service if every member of the series had to be separately
recollected before the guiding cognition could be formed.
the processes they involved.

172. This gradual union of the elements of any internal
change by which the organism adapts its acts to an external

co-existence or sequence, has been, in
traits of

common with previous

advancing correspondence, abundantly displayed in
human evolution. Progress in integration has

the course of

been a necessary accompaniment of progress in speciality
and complexity, since without it highly special and complex
correspondences cannot be achieved ; and hence in proportion as civilization has displayed the last it must have displayed the
it is

first.

The one having been

illustrated in detail

therefore needless to illustrate the other.

Similarly,

greater length and degree of Life, involved as they are by
greater complexity and speciality of correspondence, have

accompanied that greater integration which has rendered
these possible.

CHAPTER

XI.

THE CORRESPONDENCES IN THEIR TOTALITY.
173.

Thus then we

find illustrated in all

ways the truth

enunciated at the outset, that the connexions

among

vital

actions

directly or indirectly correspond with the connexions among actions in the environment. That method

by which we sought out the fundamental fact on which to
base a Synthetic Psychology, is justified by its results.
On
the
of
mental
life
with
the
most
comparing
phenomena
those of bodily life and inquirto both groups, a generalization was
disclosed which proves on examination to
express the essennearly allied

phenomena

ing what

common

tial

is

character of

all

mental actions.

Regarded under every

variety of aspect, intelligence is found to consist in the
establishment of correspondences between relations in the

m

the environment ; and the entire;
organism andj?elations
of
development
intelligence may be formulated" as the prosuch
correspondences in Space, in Time, in Specigress^pf

ajit^n.^^^

As hinted more than once, these several modes in which
the advance of the correspondence displays itself, are but
so many different aspects of one mode.
The vast array $f
phenomena which, for convenience' sake, we_haye jGcmunder^d^tinct heads, form in reality one genera],,
continuous, and inseparable eypluSon.
By going onlimul the
various
orders
of
taneously,
progress described have
siderecl

c o
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of advance lias
rendered one another possible. Every kind
and these
kinds
other
of
;
advances
for
opened the way
been furhave
All
manner.
like
in
again have reacted
furthered
has
been
each
by all. Not
thered by each; and
at first
in
Time,
the
correspondence
only is extension of
ultibut
in
extension
its
Space ;
rendered possible only by
the
of
astronomers,
greatest
as in the researches
,

mately,
extension of the

correspondence in Space is achieved
Not only does progress of
through its extension in Time.
the correspondence in Time and Space involve increase in
its
but, eventually, that immense increase in
speciality;

by the making of telescopes and chrononew progress to the correspondence in Time
and Space. On the one hand, such greater complexity of
the correspondence as is shown by discriminating between
objects which have many attributes in common, amounts to
speciality implied

meters, gives a

advance in
in speciality

its speciality ;
is

and, on the other hand, advance
which greater complexity of

that without

While, by the correcorrespondence cannot be reached.
the
to
way is opened for
higher
generalities,
spondence

more complex and more special correspondences ; it is by
accumulated experiences of such more complex and more
special correspondences
is

that

the

correspondence to

higher generalities
possible.
extremes of the evolution this consensus

still

At both

made

among

the various

orders of correspondence is clearly traceable ; but the
further the development advances the more intimate does

the consensus become. If we consider the results of improved vision in some inferior species, we s<3e that besides
bringing within view a wider region, and so extending the
correspondence in Space, and besides giving earlier notice
of approaching prey or enemies, and so
extending the correspondence in Time ; it brings a greater power of discriminating among near objects, and so initiates correspondences
of higher speciality. Similarly, on
observing what takes
pla^e in the man of science who adjusts a further inner
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some further outer relation say tlie relation
electric current and the magnetization of iron
that while the discovery is an advance in speci-

relation to

between an

we

see

immediately leads to a variety
It makes
of correspondences.
of
and
correspondence to
specialities
possible generalities
the phenomena of terrestrial magnetism.
Through the

ality of correspondence, it

of advances in

orders

all

galvanometer it leads to adjustments, both general and
special, between inner relations and the outer relations

among

subsisting

electrical

phenomena of various

orders.

.

does the same thing in respect to an
immense range of chemical phenomena. And it similarly
brings within reach a vast series of thermal phenomena.

In the same way

it

Through the agency of the electric telegraph which has
also grown out of it, it makes possible hosts of special
correspondences between men's actions and the changes
occurring at remote points on the Earth's surface j it
enables astronomers to ascertain the relative longitudes of
observatories with the greatest nicety; and by supplying

them with an improved means of

registering meridional

transits, it gives better data for calculating the distances
and motions of the stars, for determining the structure of

our Sidereal System, for ascertaining the motion of the Sun
one
through space. In such among other ways has this
advance facilitated other advances of all orders and in all
directions

;

and, in a greater or less degree, the like happens

from every advance.
So that from the lowest

to the highest

forms of

life,

the

outer relations is one
increasing adjustment of inner to
Just as out of the homogeneous
indivisible progression.

which every organism commences, there arises
continuous
differentiation and integration, a congeries qf
by
but remaining mutuorgans performing separate functions

tissue with

dependent, or rather growing more mutually dependent;
on inside
so, the correspondence between the actions going
of
of the organism and those going on outside
it, beginning
c c 2

ally

j

\

j
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with some simple homogeneous correspondence, gradually
becomes differentiated into various orders of correspondences, which, though constantly more and more submaintain a reciprocity of aid that grows ever
These two progressions are in truth parts of the
greater.
same progression. Without dwelling on the fact that the
divided,

primordial tissue displays the several forms of irritability in
which the senses originate, and that the organs of sense,

by differentiation of this primorwithout dwelling on the fact that the impressions received by these senses form the raw materials of
like all other organs, arise
dial tissue

which .arises by combination of them and must
conform to their law of development without
dwelling on the fact that intelligence advances pari passu
with the advance of the nervous system, and that the nervous
system has the same law of development as the other systems without dwelling on these facts, it is sufficiently
intelligence,

therefore

manifest that as the progress of organization and the progress of correspondence between the organism and its envi-

ronment, are but different aspects of the evolution of Life in
fail to harmonize.
In this organization
of experiences which constitutes evolving Intelligence, there

.general, they cannot

must be that same continuity, that same sub-division of
function, that same mutual dependence, and that same everadvancing consensus, which characterize the physical organization.

174. That Intelligence has neither distinct
grades nor
constituted of faculties that are
truly independent, but
that
are the effects of a complicaiteju^e^
is

out of the simplest
conc
* usio11
thrust
equally
?,
"upon us when we
9 ^e characteristics of the organism to the characteristics of the environment.
Every act of
*$

^,?5?^ij.S!!!?^bi?^teps

*?' * s

m

Intelligence
being, in essence, an^adjustment of inner to outer relations,
it results that
as, In~The advance of this
adjustment, the
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outer relations increase in number, in complexity, in heterogeneity, by degrees that cannot be marked, there can be

no precise demarkations between the successive phases of
The space through which the correspondence
Intelligence.
gradually extends, has no definite boundary up to which a
certain order of mind is competent but beyond which
another order is required. No exact length of time can be
named as the greatest to which the actions can be adjusted

by one supposed

species of guiding principle.
Among the
external
of
it
is
phenomena
impossible to fix on
specialities
be
not
can
that which
reached, but
passed, by a particular

denomination of mental endowment.

Environing objects
and environing actions passing as they do into higher and
higher complexities by gradations that are insensible,

it is

impossible to draw among them, a line up to which some
alleged kind of intellectual process may go but beyond

which

it cannot go.
Evidently then, the classifications current in our philosophies of the Mind can be but superficially true. Instinct

Keason,

Perception,

Conception,

Memory,

Imagination,

must be

eitEer conventional groupings of the
"correspondences, or divisions among the operations which
are instrumental in effecting the correspondences. However

WJJJ^ &c.,

widely contrasted they may seem, these various modes of
Intelligence cannot be anything else than either particular

ways in which the adjustment of inner to outer relations

is

achieved, or particular parts of the process of adjustment.
That there are distinctions among the groups of pheno-

mena thus named

is

in their essentials,

it

doubtless true.

But, when^ considered
becomes manifest that some of them

into a trank, andjbhat
the rest are but the different constituents of which some

merge lotojj^^
branch

is

175.

made

up.

*

Here a new region of inquiry opens before usl
all
the phenomena oj

Having found_that
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come within
J

Physiology,

formula which unites tliem with tliose of
have now to see what distinguishes the one

this

we

f

roup from the oter."

I

Mnl the requirements

I

'

We

we should "best

decided that

of clear exposition

by

first

exhibiting

may be most generally conceived,,
and subsequently specializing the conception" ( 130).
One of these steps has been taken in the preceding chapters,
which have presented psychological truths under their
It remains to take
broadest aspect as biological truths.
the other step by presenting psychological truths under
mental evolution as

it

their differential aspect.

For, as was pointed out in
Psychology, as dealing with
activities,

comes within

science of Life,
clearly

marked

it

off

54, 55,

a

certain

though objective
order

of

Biology^, considered as the

nevertheless

from the rest

;

vital

entire

constitutes a sub-science
just in the

same way

that

Chemistry, although a part of the general science of Molecular Physics, is rightly erected into a separate sub-science,

because

it

deals with the re-distributions of heterogeneous

molecules instead of the re-distributions of homogeneous
molecules.

That which distinguishes the science of psychical life
from the science of physical life, we found to be the distinct
cognizance which it takes of phenomena outside the organism as well as of phenomena inside the organism. We saw
that, passing beyond the question with which FbjSlfis deals
What is the connexion between two phenomena A and B
in the environment ? and passing beyond the question with
which Physiology deals What is the connexion between
two changes a and b in the organism ? the question with
which Psvjdiologjr deals is What is the connexion between
these two connexions ? How is the relation a to 6 in the
organism adjusted to the relation

A

to

B in the environment ?

While admitting, or rather asserting, that Biology at
large
tacitly recognizes phenomena in the environment as implied
by phenomena in the organism, I pointed out that the
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recognition is but tacit,, and that the great mass of biological
inquiries are carried on without reference to it ; whereas in

Psychology the recognition of environing actions and relaavowed and all-essential is repeated from moment

tions is

moment is a necessary component of every proposition.
The distinction then drawn in the most general way,, has
recently been illustrated in various special ways. For while,
to

we might

obtain the most comprehensive conception of
psychological phenomena, we returned to the most general
point of view, and have throughout the foregoing chapters

that

looked at them simply as vital phenomena coming within
the definition of Life as a whole; we have met with abundant proof that the truths of Psychology differ from the truths
of Physiology by taking for their subject-matter neither the
relations of inner acts nor the relations of outer acts, but the

adjustments of the inner to the outer. On glancing backf
oveFlnese chapters it will be found that in the first two of

them, treating of purely physical

life as
exemplified in
of the very lowest
in^animals
pb^nts^and
types, the environment was recognized in the smallest possible degree only
that part of It which touched the organism had to be taken
:

into

account.

But the moment we rose to a type of

creature which adjusts certain organic relations to relations of which both terms are not presented to its surface,

we passed
As soon as

into

adjustments of the psychological order.
there exists a rudimentary eye capable of re-

ceiving an impression from a moving object about to strike
the organism, and so rendering it possible for the

organism

to

of

make some adapted movement, there is shown the dawn
actions we distinguish as intelligent.
As soon as the

organism, feebly sensitive to a jar or vibration propagated

through its medium, contracts itself so as to be in less
danger from the adjacent source of disturbance, we percerfe
a nascent form of the life classed as
psjchicaL That is
say, whenever the correspondences exhibit
in Space or in Time, some increase of

some

extensio_,

Speciality or

Con/
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we have

crossed the boundary between
In so far as it deals at all
and psychical
{physical life
Hvith the adjustments of inner actions to outer actions,

Iplexity,

we

find

life.

Physiology limits
-

itself

to

the few in which the outer

actions are those of agents in actual contact with the organism food, aerated medium, and things which produce
certain effects

by touch

(as insects

which

fertilize flowers)

;

thus leaving to Psychology all other adjustments of inner
So that, practically, the spheres of the
to outer actions.
two are as clearly divided as the organism is divided from
its

environment by

its

limiting

membrane.

176. Quite apart, however, from the considerations thus

and enforced, we_j^ee_Jhere the need for a more
definite interpretation of that mental evolution
and
specific
which jbhe preceding chapters exhibit in its fundamental
The presentation of Intelligence as an adjustment
form.

recalled

of inner to outer relations that gradually extends in Space
and Time, that becomes increasingly special and complex,

and that has its elements ever more precisely co-ordinated
and more completely integrated, leaves us with a conception which obviously requires further development.
and modes of Intelligence known as
ffhe
various^ degrees
Instinct,

Memory, Season, Emotion, WiU, and ..the

rest,

mustjbejbranslated in terms of this conception. If, as above
alleged, the several grades of Mind and its

?

component

faculties, are

phases of the correspondence and factors in
the correspondence, they can be interpreted as such; and
to complete the
so interpreted,

argument

it is

needful that they should be

We

have now, then, to enter upon another
department of
our subject. Closing here the General Synthesis, and carrying with us the fundamental truth evolved by it, it remains
to

found upon that fundamental truth a Special
Synthesis.

PAET

IV.

SPECIAL SYNTHESIS.

CHAPTER

I.

THE NATURE OF INTELLIGENCE.*
The two great classes of vital actions called Physio-:'
and
Psychology are broadly distinguished in this, that
logy
while the one includes both simultaneous and successive
177.

changes the Q.ther_includes successive changes only. Thephenomena forming the subject-matter of Physiology present
themselves as an immense

number

of different series

1

5

bound

Those forming the subject-matter of Psychology present themselves as but a single series.
glance at
the many continuous actions constituting the life of the body

up together.

A

at large,

shows that they are synchronous

that digestion,

circulation, respiration, excretion, secretion, &c., in all their

many sub -divisions,

are going on at one time in mutual

de-.,,

And

the briefest introspection makes it clear that|
pendence.
the actions
constituting^^^u^t occur, not together, but one!
after another.

*

-

jS"o impassable chasm between them is thus constituted
however. Even were the highest psychical life absolutely

distinguished from physical

life

in the

way alleged, which we

* This
chapter and all its successors composing Part IV., remain in substance the same as in the original edition.
The numerous changes d?
expression, omissions of superfluous passages, and occasional additions of
explanatory sentences, have been such only as conduce to the clearer pre-

sentation of the doctrines set forth

changed.

I

name this

the doctrines themselves being un-

for a reason sufficiently indicated in the preface.

SPECIAL SYNTHESIS.

896
stall presently see

reason to doubt, it would still be true
in its lower phases is not thus dis-

that psychical life
arises only in the course of vital
tinguished : the distinction
That gradual differentiation and integration,
progression.
seen alike in the evolution of organic structures and in the

I

evolution of the correspondence between their actions and
actions in the environment, is also seen in the separation of

'

correspondence into its two great orders. "While through
have resulted the various subordinate divisions of the
this fundacorrespondence, through it also has resulted

this
it

\

1

mental division.

I

We will look

at a

few of the

facts.

Passing over the small animals moved by cilia, in which
the independence of the many irritations and motions simul-

>

1

taneously going on

l

in

\

"|

*j.

^
]
4

I

')

J

;

;;

J

f>

i

|
|

j

is

manifest

passing over the Zoophytes,

which moderate local stimulations produce local contractions without affecting the organism as a whole
passing
over these creatures devoid of nervous systems, let us con-

what happens when the nervous system has attained
In such so-called Badiata as
some development.
the Star-fish, each of the several like divisions composing the
"
body is connected with a ganglionic centre, that seems to
be subservient to the functions of its own division alone, and
to have little communication with, or dependence upon, the
remainder /'* The result is that what elementary psychical

sider

changes the creature manifests, take place simultaneously in
different parts of its body
each part separately responding
:

to the impressions made
for a length of time after

the

rays

severally

it.
And hence the fact that
being divided from one another,

on

continue

to

exhibit

their

ordinary

In the Articulata, specially fitted by their
structure for showing it, this 'dispersion of the
psychical life
" The
is well
Mantis religiosa
brought out by experiment.
Customarily places itself in a curious position, especially when
actions.

i

1
'

*

Carpenter's Principles of Comparative

Physiology.

Fourth

edition,
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threatened or attacked, resting upon its two posterior pairs
of legs, and elevating its thorax with the anterior pair, which
are

armed with powerful claws now
:

if

the anterior segment

of the thorax, with its attached members, be removed, the
posterior part of the body will still remain balanced upon the
four legs which

any attempts to
it, recovering
disturbed, and
position
movements
of
the wings and
same
the
agitated
performing
insect
as
when
unmutilated
is
irritated
the
on the
elytra
other hand, the detached portion of the thorax, which conbelong to

overthrow

its

it,

resisting

when

;

when

tains a ganglion, will,

separated froui the head, set in

motion
long arms, and impress their hooks on the fingers
which hold it. If the head of a Centipede be cut-off, whilst
it is in motion, the body will continue to move onwards by
the action of the legs and the same will take place in the
separate parts, if the body be divided into several distinct
its

;

*

*

*

If the body be opposed in its progress
by an obstacle of not more than half of its own height, it
mounts over it, and moves directly onwards, as in its natural
state ; but if the obstacle be equal to its own height, its progress is arrested, and the cut extremity of the body remains

portions.*

forced up against the opposing substance, the legs still continuing to move."* All which facts imply that even in ani-

mals of this comparatively-advanced organization, both orders
of vital changes are simultaneous and successive the diffe:

rentiation
slight.

of the psychical from the physical life is but
Even among Vertebrata of high types, this
^

no "means complete. Many of the actions
are partly voluntary, partly automatic ; and may be performed
differentiation is by

with various degrees of consciousness, or without consciousness.
This is implied by the fact that sensations can be re-

an^(^qmppui^moYments performed, inJ/Ee.,.absence
Mijgreat ^^Q 113 ce fi^res -^SESEiSSi on

ceived,
^

clear proof that actions of cpnsiderable
frog yield
*

Carpenter's Principles of Comparative Physiology, p. 665.

|

!

j

J
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may be efficiently executed without the

aid of the brain

22).

(

The vivisections of Longet, Vulpian, and others, show that
mammals continue to feel and retain certain of their locomotive powers, when both cerebrum and cerebellum have been
and'l;hari)7rQls similarly deprived of these great

rmoj;ed ;

cephalic ganglia can still walk about, fly, and even pick up
food.
Nay, there are cases on record of infantp that have for

days continued to breathe, cry, suck, and go through various
born without either cerebrum or ceremovements, although
*"*
bellum v
Apart from evidence of this kind, the personal experiences of every adult demonstrate to him that
I
I
I

there are

many actions belonging to the psychical division,
which either may or may not enter into the mental current.
The motion of the legs is necessarily accompanied by
various muscular and tactual changes.
These, together with
we

may be distinctly present to conbe
may
thought of as by a child learning to
or they may, as in ^ordinary walking, be left almost

the state

call volition,

sciousness

walk

;

The processes we perform
wholly out of consciousness.
a
similar
relation.
The several acts by
whjle^jeatmg display
which each morsel

is selected, cut,
prepared, and carried to
the mouth, may perhaps be held to enter into the current
of our thoughts ; though in general, and
^

especially during

^conversation,
|

very slightly.
involved,

are

they obtrude themselves on

But many of
next

,to

the^ impressions

uncon^ouZ

consciousness

and mpjbions

The^tactual feelings

which the knife-handle gives, the contractions by which it
is grasped, and the muscular
changes which the arms are
every
tion,

moment undergoing,
^^ftj^at 9Sij^^

scarcely at all occupy the attenor quasiin the organism.

psychical actions going on
.<
'.,,,,&,
^^tvMMatMMettMvMM****!*^^
thread of consciousness; while
".1i!'.7

l

>j>,$3:n'S

"

,..-

'

...

te

r

T f*Wf**'

.

6ihers

form one or more~3Is5n
as it were, occasionally inosculate with the thread of consciousness.*
* I find that
there may sometimes he detected as many as five simultaneous series of nervous changes, which in various
degrees rise into conscious-
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by gradual differentiation have the actions
life become specially successive, in-

constituting psychical
stead of simultaneous

and successive

;

and the

distinction

now

complete. In the lowest types each part
of the organism, while it performs by and for itself all other

is

not even

vital functions, also

responds by and for

itself to external

stimuli; and the psychical changes,, or what foreshadow
them, are both simultaneous and successive to as great an

When

extent as the physical changes.

makes its appearance, these
become slightly co-ordinated

a nervous system

incipiently-psychical changes
have their various strands

As the nervous system develops and integrates,
the twisting of these various strands of changes into one
thread of changes grows more decided. J3ut to the last
connected.

The vital actions constitheir union remains imperfect.
of
the
subject-matter
Psychology, while distinguished
tuting
from other vital actions by their tendency to assume the
form of a single series, never absolutely attain that form.
178. This distinction between the psychical and thej

be most clearlj understood, if
weTconsiderj
it first appears and
which
tt^Jeaddng stages ofI
flEFmo^in
life

physical

will

__

its

progress.

Throughout the homogeneous

The

vital processes

alike.

8S

tissue of

which the lowest

complete community of actions.
on
simultaneously in many place?
go

creatnres consist, there

is

These primordial organisms,

if

organisms they can

called, exhibit no differentiations of structure or func-j

ad thus th^J;w^j^^
in th^ybejrinning.
one.
are.
ivisions
of each,
*5"We<
--*"*- *~~..^,
***-'
lJW-,Jl ** W w
3.
tfW- t

-

,...,:

3

,.

.,Jpie! ,

I

f

that we cannot call any of them absolutely unconscious. When
walking! there is $& locomotive series ; there may be, under certain circumstances, a tactual series ; there is very often (in myself at least) fn
auditory series, constituting some melody or fragment of a melody which

haBB&i me ; and there is the visual series : all of which, subordinate to the
dominant consciousness formed by some train of reflection, afe continually
crossing it

and weaving themselves into

it.

1

)

I

I
i

f

X
>
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established is that between
great differentiation
substance of the body and
the
tissues
outer
and
the inner
The
membrane.
parts of the original protoits limiting
a
but
to
single contrast of conditions
plasm are subject
one
with
another, and contact with the
that between contact
the
environment. The external portions are bathed by

The

first

And
not.
surrounding medium ; the internal portions are
there
of
conditions,
in response to this primary unlikeness
eventually arise unlikenesses

and

of structure

function.

permanently outermost takes on the modified
form of vital action which its circumstances demand. That
which is permanently innermost similarly assumes a more
That which

?

!

1

order of activity (Prin. of Bio.,
287).
specialized
The division of labour thus commenced may

be conIn
virtue
of its
physiological only.
surface
the
the
duties
of
necessarily monopolizes
position,
absorption the taking in of water and nutriment and
oxygen ; while to the included mass remain such duties as
sidered as at

its
I

i

is

first

inclusion permits.

surface, a stomach

And

when, by involution of

the

formed, the change implies a furthei
of duties, such that nutrition is
separation
chiefly confined
to one part of the limiting membrane and aeration to
another. But the advance is not an adran.ce in the
physiois

.....

logical division of labour solely.

It is at the

same time

.towards Jhe segaraSoii^of j>sy chical actions from.
|anjadyance,
and is even a first s^pTJowards''
;
sical_pnes
|phy
bringing
psychical actions into serial order.

the vital

Necessarily assuming

offices entailed

by

its

assumes the office of
receiving
form the raw material of

externality, the skin also

all

those impressions
prtjch

The mechanical
intelligence.
and other changes going on in the
environment, can be
responded to by the organism only when it is affected
by
tffemj and any change they work in it must be
proximately experienced by its surface. The
then, being

Ja^

the part
immediately subject to the various HSds of exterJnal stimuli, necessarily becomes the part in which
psychical
**"

I

......

.......

.....

------------ ..... -

:"

"

.......

............

^..^ftswjs^
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changes are originated. As contrasted with the contained!
substance, it comes to be more especially concerned in that
adjustment of inner to outer relations which constitutes
But now mark the implication. The
intelligence.

changes constituting the physical life continue to go
on simultaneously throughout the entire mass. Those
which foreshadow the psychical life are, in an increasing
degree, localized on the outside of the mass belong to its
outside primarily and affect some other parts secondarily.

;

Speaking generally, therefore, we may say that while the!
physical changes are being everywhere initiated throughout
a solid, the psychical ones, or rather those out of which
psychical ones arise, admit of being initiated only on a
Hence, even by this primary differentiation the
surface.
incipient psychical life comes to be distinguished from the
purely physical
taneous changes

life,

it

by

|

the diminished quantity of simul-

includes.

Subsequent differentiations have like natures and results.
This sensitiveness which forms the basis of psychical lifej
is"*"in ine beginning diffused
uniformly over the whole
surface ; but it presently becomes in some degree concen1

all parts of the skin remain
certain
parts, having positions
impressible by touch, yet
which expose them to frequent tactual impressions, become

tratecl.

Though, generally,

susceptible than the rest ; and in these parts most
That is to say, the ej)i-peripheral
of the sensations arise.

more

ch^^s^qnning^ the raw

by being
have the charac-

matejial,QLfetelligence,

restricted in the area of their occurrence,

of simultaneity further limited; and the more
highly developed the tactual apparatus the more marked
is the limitation.
teristic

Still greater is this limitation rendered by the eyolutipn
of special senses. The olfactory and gustatorj sensatiorS
are localized in smaller tracts than is the sensation of

touch; and each of tnese tracts is little, if at
of undergoing more than one change at a time.

all,

capable

Yisujland
D IT"

j
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auditory impressions are receivable only witHn yet narrower
areas ; and even the two areas susceptible of each become
The ears are simultaneously affected by
functionally one.

and in the highest creatures the eyes, being
so placed as to converge their axes on the samo object, yield
to consciousness what seems to be one image.
Nay, erac
the same sounds

;

within each group of visual feelings concentration is manifest.
The greatest sensitiveness of the retina is confined to a

minute spot

;

and the feelings

initiated in this spot

nate over the others in consciousness.

If we add that

domi-

when

the most advanced intelligence is reached, the sensations
arising in the nose and the palate are but occasional, while

those arising iu the eyes and ears are perpetual it will be
seen to what extremely small portions of the organism the

,

-,

changes which form the chief raw materials of intelligence

;

are ultimately confined.

Continued differentiation^ajQcl^integration, thus concentrating* the actions out of which psychical life is evolved, first

on the surface of the organism, afterwards on certain regions
of that surface, afterwards on those most specialized! parts of
it constituting the organs of the higher senses, and finally in
minute parts of these parts, necessarily render the psychical
life by
Jife more and mot e distinct from the physical
serial
order.
more
and
more
into
We
its
changes
bringing
have nothing to do with the progressive development of
the nervous system, and the actions that are carried on
%

*

throughout

its

mass.

These internal actions are initiated

by the external ones to which the senses are subject.
And just in proportion as the external ones tend towards
the

serial

form,

the

consequent

internal

ones

do

the

same.
179. This growing seriality in the
psychical changes isi,
In
"indeed, necessf&ated by advance of the correspondence.
p

other words* the advance of the correspondence, the de.hrelopment of consciousness, and the increasing /tendency
I
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towards a linear order in the psychical changes, are different

same progression.
For how only can the constituent changes of any complex
correspondence be co-ordinated? Those. abilities which an
aspects of the

creature^ possesses, of recognising diverse exobjects and of adjusting its actions to composite phenomena, of various kinds^, imply a power of combining many
intelligent
ternal

These separate impressions are reby different parts of the body. If
no
than
the
further
they go
places at which they are received,
if
are
useless.
Or
they
only some of them are brought into
That an effectualrelation with one another, they are useless.
separate impressions.
ceived By the senses

adjustment may be made/ they must be all brought into relaBut this implies some centre of comtion with one another.

f

1

f

munication^commpn to them. all, through which they severally
it simultaneously,
gass ; and as they cannot pass through
So that as the
they must pass through it in succession.

phenomena responded to become greater in number
and more complicated in kind, the variety and rapidity of the
changes to which this common centre of communication is
there must result an unbroken series
subject must increase
external

of these

nervous changes, the subjective face of which

what we call a^
Of course I dc^gfe

is

1

cornel,
m^mtl^^^^^^l actipn s thusjbe
"
a

said in
41 51, 62, 63,
m^ftial actions, AS was
assimilate
us
to.
en&jbles
^MindLan^ Motion. I

no^effg^

am

merelj

showing a p(]^csJleUsjai between a certain physical^evolutiox
and the cofreEEive psychicaTevqi^tion.
180."

That mental phenomena constitute a series is a
and one the general truth of which
we have seen, however, it is to be
As
in question.

doctrine of old standing,

none

call

When

understood in a qualified sense.

the facts are c<Jh-

becomes manifest that though the
templated objectively,
changes constituting intelligence approach to a single sucthat there are
cession, they do not absolutely form one
it

.

D D 2
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actions of an intelligent kind
constantly being performed
and that, through
consciousness
which are not present to
actions
the many gradations between completely-conscious
the
psychical changes
and completely-unconscious ones,
When
into those which we distinguish as physical.

merge

the facts subjectively when we interrogate
of
consciousness/ we find that though the general seriality

we Consider

which
the changes is obvious, there are many experiences
us
exmake us hesitate to assert complete seriality. Let
amine one.

The

visual

impressions

we

receive

from moment to

as single states, are in

moment, though ordinarily regarded
it becomes a perplexing question
reality multiple ones ; and
considered a member of a linear
be
can
these
of
each
far
how
the
Besides
series of changes.
particular thing to which the
other
things are partially seen ; and
eyes are directed, many
made
be
can
no clear separation
among the degrees of
are
which
with
definiteness
presented to consciousthey
Only one point of the object looked at is perceived
Yet it cannot be said that
with perfect distinctness.
consciousness is entirely occupied with this one point ;
for the object as a whole may be identified by the
Obviously our
single glance directed to this one point.
consciousness of things within the visible area, becomes
smaller as they become more remote from the centre to
which the axes of the eyes converge. Obviously there
is nx> particular distance from this centre at which we
can say that consciousness ceases. And thus there would
seem to be a great number of nascent consciousnesses

ness.

of different intensities existing at the same moment. Only
by a certain license, then, can the internal change pro,

duced by a visual impression be called
speaking,

single.

Strictly

a multitude of simultaneous changes bound
Still more conspicuous becomes the
with which we must accept the doctrine that

it is

together.
qualification

psychical changes are distinguished

by

their seriality,

when.
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from

fclie

state of consciousness

we go on

produced

"by
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a visual im-

to observe the state of consciousness

pression^
known as the resulting perception.

The various distances,
which
solidities, structures, &c.,
appear to be immediately
in
the
given
impression, being really known by inference,
severally imply many changes; and these changes are
synchronous with those constituting the impression itself, since the positions and natures of the obpractically

So that
jects are recognized in the instant of perception.
to the
due
of
a
consciousness
visual
that
beyond
complexity
co-existing feelings and relations it includes, there is
a further complexity caused by the many represented feel-'

many

ings and relations, which are so closely united with the
presented ones as seemingly to form with them one consciousness.

Nevertheless, the doctrine that psychical

guished from physical

changes

only,

instead

life

of

life

is

distin-

consisting of successive
successive and simultaneous

by

changes, may be shown from the very facts here cited.
For though a visual impression makes us nascently conscious of many things, yet there is always some one
the rest.
thing of which we are more conscious than of

And when we

so look at this one thing as to perceive it in
word to know it as such or such, we

the true sense of the

are almost exclusively occupied with it. Though the images
of other things are all the while being impressed on the

and are producing changes there, yet these are
not appreciated internally are scarcely more than physido not undergo that co-ordination with others
cal changes

retina,

which constitutes them psychical changes. And this fact,
that in proportion as any object seen is distinctly thought
to be thought of,
of, the other objects withinr view cease
shows clearly how consciousness becomes more definitely
In brief, we may say
serial as it rises to a higher form.
that while the outer strands of changes which constitute
the thread of consciousness are indefinite and loosely adhe-

SPECIAL SYNTHESIS.
series of
always an internal closely-twisted
as
consciousness
consider
what we may
changes, forming

rent, there is

proper.

if not
Psychical changes therefore,

absolutely distintheir seriality, are rela-

guished from physical changes by
and in proportion as they assume
tively so distinguished ;
that most developed form constituting rationality they co-

here into a seemingly-single succession of states.
these states are physiologically composite,,

Though

and were once

to the extent that they have
psychologically composite, yet,
of
elements
consolidated
become
thought they may rightly

be regarded as severally simple.
181. Such, then, is the .outcome of our examination.
Gradually differentiated from the lower order of changes

constituting bodily

higher order of changes conassumes -a decidedly-serial arrange-

life,

this

stituting mental life
ment in proportion as intelligence advances.

Though

this

arrangement never becomes complete, yet in the
human consciousness it approaches completeness ; and

serial

the highest processes of this consciousness are possible
only on condition that its successive states, compound as

.

they

]

in nature, shall

The

comport themselves as practi-

that every proposition exa
an<3
that
relation,
presses
every relation .subsists between
of
itself
terms,
proves that distmct tlxchught necessi-

Jcally
;

may be

elementary.

fact

pwo

Jtates

serial

arrangement of

its

A

.components.

succession of changes being thus tike subject-matter
of Psychology, it is the business ,of
Psychology to deter-

mine the_h^^of^OT_successi<m. That they follow one
another in a particular way, the existence of
Intelligence
itself testifies.

The problem

is to

explain their order.

CHAPTER

II.

THE LAW OF INTELLIGENCE.
182. All Life ; whether physical or psychical, being the
combination of changes in correspondence with external co-

existences

and sequences,

it

results that if

the changes

occur in succession, the... law^ of
their successipn^must^ be the law of their correspondconstituting psychical

life

ence.

An

adequate statement of this law is by no means easy to
Did the phenomena in the environment form,, like the
phenomena of consciousness, a succession, there would be
find.

no

difficulty.

The

entire fact

would be expressed by saying

that the internal succession, parallels the external suc<y*saion.
But the environment contains many successions of pheno-

Further, there are found
phenomena which are not successive

mena, going on simultaneously.
in

it

a great variety of

Again, it is unlimited, and the phenot
are
includes
nomena
only innumerable, but insensibly
as the distance from the
non-existence
relative
a
pass into
at

all,

but co-existent.
it

organism increases. Once more, the environment, relatively
considered, is ever varying as the organism moves from
can th^ucce^^
place to place.

Howjbhen
^foratulated^?
bejjnjwj^waj
changes

How is it possible to
express the law of a single series of internal phenomenal
terms of its correspondence with an infinity of external
phenomena, both

serial

and

non-serial,

mixed

in the

most
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and presented to the moving
heterogeneous manner,
in fortuitous combinations never twice alike ?

or-

ganism

Were it not that the inner relations must correspond with,
the outer ones; and that therefore the order of states of
consciousness must be in some way expressible in terms of
the external order ; we might despair of finding any general
law of psychical changes. Even as it is, we may be certain
that no general law can apply to extended portions of the
series of changes.
Mainly dependent as these must be, on
the assemblages of things by which the organism is environed, and on the new assemblages perpetually disclosed

movements, they can be no more formulated than
these assemblages can be formulated.
Evidently, it is

by

its

in the immediately-connected changes,

and small groups

of changes, rather than in the longer concatenations of
changes, that a law is to be sought.

A

183.
correspondence between the internal order and
the external order, implies that the relation between any
two states of consciousness corresponds with the relation

between the two things producing them. How corresponds ?
The two states of consciousness occur in succession; and
all

successions are alike in so far as they are simply succesIn what, then, can the correspondence consist ? In

sions.
^

that the persistence of the connexion between the states
is
proportionate to the persistence of the
connexion between the agencies to which they answer. The

this,

of consciousness

between external objects, attributes, acts, are
The
grades, from the necessary to the fortuitous.
relations between the
answering states of consciousness must
to the forsimilarly be of all grades, from the
relations

of

all

necessary

tuitous.

When

a occurs, the tendency of some
other state d to follow it, must be
strong or weak according
to the degree of
persistence with which A and D (the objects
or attributes that
produce a 'and d) occur together in the
eiirironmeiit.

any

If,

state

in the environment, there is a

more per-

1
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A

with B than of A with D ; then, tlie
maintenance of the correspondence implies that when a
These
arises in consciousness, & shall follow rather than d.
sistent occurrence of

are manifest requisites. If the strengths of the connexion
"between the internal states are not proportionate to the

H
I
I
f

persistences of the relations between the answering external
the
agents, there will be a failure of the correspondence

inner order will disagree with the outer order.
due understanding of the matter may best be obtained

A

by examining the
184.

I
I

|
I
jf

^
i

acts of animals exhibit countless failures of

the internal order to parallel the external order. In the
moth, which, flies at a candle-flame, there exists no relation
of psychical states answering to the relation between liglit

and heat

]
i

The connexion between the
and the contained honey, is duly responded

in the environment.

odour of a flower

actions in the

moth ;

between a certain change

in the

to

I

The

several objections to this general statement.

by sequent

as

is

field

also the

connexion

of view

and the

;

approach of a living body. But there is no internal adjustinent by which, after the visual impression produced by a
|
;.

I

flame, anything like the feeling of a burn is suggested ; and
hence the creature's death. Again, the birds which on un-

inhabited islands allow explorers to approach close to them,
manifestly lack that co-ordination of psychical changes by

which the birds of our woods and moors are led to

fly

the sportsman. Externally there co-exists with particular
appearances, a destructive activity; but internally, the state
of consciousness roused

by any

by these appearances

state of consciousness

is

not followed

representing a destructive

A

activity : and a risk of being killed is the consequence.
child's percepjbion of some brightly-coloured berry does not

an idea of pain, or of the word " poison/* but more
probably some idea of a pleasant taste; and should injurious
chemical properties co- exist with these attractive visible
But in all cases"
ones, the child's life may be endangered.
excite
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the injuries
.as

Do we

not speak of
suffered as resulting from lack of sagacity ? or
it not a corollary that,, as
ignorance ? And is

of this kind

what

is

the implication

?

evincing
order is want of
non-conformity of the inner to the outer
outer order is
the
to
inner
of
the
intelligence, conformity
that in which intelligence consists ?
few instances in which the failure of the

A

is

not total but partial, will enforce

th'is

correspondence

conclusion.

The

comes on hearing his name called,, usually does so
dog
expecting to find his master or some member of the family ;
that

but

if,

as occasionally

happens, his

name

is

called

by

a

stranger, the sequence in his states of consciousness is not
adapted to the external facts he makes a mistake. Among
:

the Australian savages, who mostly meet with violent deaths,
it. is the belief that
any one who dies without apparent cause

has been killed by an unseen foe ; and a stranger who happens to be found near at hand is liable to be sacrificed as the

Here, though the mental connexion
supposed assassin.
between death and enmity very generally agrees with the
connexion in the environment, it by no means uniformly does
so.
The earlier chemists, by a large number of experiences
respecting the combinations of acids and bases, were led to
think of substances that neutralized bases as substances

having sour tastes ; but this relation of ideas, though very
generally in harmony with external relations, is not always so.
What, now, do we say of cases like these, in which the
inner order does not
completely answer to the outer order ?
say that they imply a low degree of intellect, or a
limited experience, or a but
And the
partial

We

enlightenment.

disappearance of these discrepancies between thoughts and
facts we speak of as an advance in
intelligence.

" But
$ 185.

how does
may be asked.

this

conception include co-existfar as the environment
presents motions and changes, there is no
difficulty in
understanding the law of
to
that
ences

?

"

it

" In so

intelligence

be,

the

4H
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strength of

the tendency

which the antecedent of any

psychical change has to be followed by its consequent, is
proportionate to the persistence of the union between the

external things they symbolize.

But when

this

union

is noi}

between successive things but between simultaneous things
not a union in Time but a union in Space., it is less easy

how the parallelism between the inner and the outer
The conorder can result from fulfilment of this, law.

to see

nexion between two states of consciousness occurring in
succession, can very well represent the connexion between

two external phenomena occurring in succession. But if it
can do this, it cannot also represent the connexion between

two external phenomena not oqcurring in succession."
The full reply to this objection will be contained by im" The Relations of Coplication in a future chapter^ on
and
Non-Coexistence." Here it must suffice to
existence
say that the relation of co-existence is distinguished from
the relation o,f sequence by the readiness of its terms to
follow one another

with equal
it

arises

facility

through consciousness in either order,

and vividness

;

tjiat

^e

consciousness of

when, in passing backwards and forwards from one

term to the other, the sequences being similarly unresisting
cancel one another ; and that thus it consists of a duplica-

made up of -a sequence and its inverSuch being the nature of the relation of co- existence,
subjectively considered, the law of intelligence as above
formulated applies to it no less than to the relation of
sequence. If two phenomena, A and B, habitually cotion in consciousness,
sion.

A

exist in the environment, then, when the phenomenon
presented to the senses, the produced state of conscious-

is

ness

a/,

ing the

immediately succeeded by the state &, representphenomenon B. The process of thought does not

is

end here, however: if it did, the external relation wouljl
be known as a sequence. But the phenomenon B, in the
environment, being as

B

(neither of

much

the antecedent of

A as A is

of

them being antecedent or consequent, except
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in the order of our experience of them),

it

results that the

involves that it shall
state 6 having been induced, the law
a again induces the
state
be followed by the state a. The
and is itself once more re-induced and so on as
state
;

6,

Let us
the object of thought.
long- as the relation remains
take a case. If the outlines and colours of a body are preis instantly followed by
sented, the resulting consciousness
the consciousness of something resistant; and conversely,
a body is touched, the resulting consciousif, in the dark,
ness is instantly followed by the consciousness of something

extended. But in neither case is this all. When, the idea
of extension has been suggested that of resistance does not
the idea of resistance has been
finally disappear; nor when

suggested does that of extension finally disappear. Both
continue to be thought of, as it would seem, almost simultaneously.

And

cannot be

known

since

the

two terms of the relation
same state of conscious-

in absolutely the

ness; since further, the persistent consciousness of them
cannot be one state of consciousness, which is equivalent
to no consciousness
it follows that the
apparently-inces;

sant presentation of both is really a rapid alternation
an
alternation so rapid as to produce the effect of
continuity 3
just as the alternating impressions to which the retina is

t

subjected by the pictures on the opposite sides of a revolving thaumatrope, cause a consciousness of the two pictures
as fused into one. Indeed, as this illustration
suggests, it
is in virtue of the law of
as
above
intelligence
formulated,
that the relation of co-existence
this rapidity with which
ing to two co-existent

each other,

two

becomes cognizable.

states of consciousness

For

answer-

phenomena, continually reproduce

itself exemplifies

thejextreme cohesion of those
to extremely-coherent external phenomena. And it is in
consequence of this extreme cohesion, with the
quick alternation involved by it,
internal states

wh]c}^

two phenomena are presented
apparently together,
and the idea of co-existence
generated.

that the
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Where, as in most cases, there are not two co-existent
phenomena but a group, this same law implies cohesion of
many different states of consciousness, which similarly produce and re-produce one another in all orders and such an
irregularly -varied presentation and re-presentation of combined properties is just what we know takes place. Even
more apparent becomes the conformity of the facts to the
law on remembering, that among the clustered states of
consciousness those which answer to invariably-coexistent
phenomena, as resistance and extension, continue reproducing each other during the whole perception, forming, as it
;

were, the basis of it; whereas the several other states of
consciousness answering to the special qualities of the object
(qualities

not invariably co-existing with resistance and exremain thus persistent, but appear^ and

tension) do not

and reappear in consciousness, with, degrees of
frequency varying according to the constancy of the answerdisappear,

ing qualities.
186.

A fact seemingly incongruous with the generaliza-

'

that a great proportion of mental changes arise in a
which
is in one sense fortuitous. Noises heard through
way
the open window traverse consciousness in a totally-irregular manner.
When walking along the streets, the pasand
vehicles produce internal changes of which
sing people

tion

is,

the succession

is

indeterminate.

External objects,

attri-

butes, acts, being infinitely varied in their combinations,
every observer is subject to changing assemblages of impressions between which, no law of connexion can be traced.

Hence, to a large part of the successive changes that constitute intelligence, the formula above given must be inapplicable.

This difficulty will

disappear

on consideration,

Tbe

alleged law of intelligence is that the strength of the
tendency which the antecedent of any psychical change has
to call up its consequent, is proportionate to the persistence

}

f
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of the union between the external things they symbolize.
Thus far., we have considered this law with reference to

connexions in consciousness which correspond to
established or habitual connexions in the environment.

those

Here the connexions in the environment

to

which the

connexions in consciousness correspond, are accidental ones.
fortuitous relation in the environment is paralleled by a

A

Two adjacent mental imfortuitous relation in thought.
to two phenomena that are by chance
answer
pressions
Thus far the law manifestly
or Time.
in

adjacent

Space

the internal order conforms to the
applies as before
But how, it may be asked, can the tenexternal order.
:

dency of the antecedent state of consciousness to be followed
by the consequent state, be described as proportionate to
the persistence of the union between, the external things

they symbolize ? Very properly. Suppose the relation in
the environment to be that between a certain person and

some unusual place at which he is met. This -relation may
either be considered generally, in connexion with our experiences at large ; or specially, as a particular experience.
Generally considered, the relation is one whose terms have
no persistence of union whatever: this person may never
have been in that place before or since ; and in
conformity
with this absence of persistence in. the external
is
union,
the absence of any tendency for the idea of the
person and
the idea of the place to follow one another at
rate

any

before he was

met

there.

Specially considered, the relation
is one that
actually occurred ; when it occurred, the union
between its terms was absolute ; and in
with
this temporarily-absolute

union of

conformity
was the tem-

its terms,

porarily-absolute tendency of the answering states of consciousness to follow one another.
As, at the moment it was
observed, the adjacent co-existence of the

person and the
place was as absolute as is the co-existence of extension and
resistance in a solid mass;
so, at the moment it was
observed, the two states of consciousness
produced by the
.
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person and the place cohered as absolutely as do the conceptions of extension and resistance.
Bightly interpreted then,, the law applies as fully to the
fortuitous relations presented in any act of percept-ion, as ifc
does to the more or less habitual relations which experience
establishes

among

187. In

ideas.

psychical changes there
doubtless occur many combinations which are not easily
Thus, on the case last instanced it may be
explicable.

the

succession

of

remarked, that though before a certain person has been
met in a certain place, there exists no tendency for the
states of consciousness answering to the person and the
place to occur together ; yet afterwards, the tendency for
one of the states to call up the other is often so decided

Here then a more perseems to be established between the states
of consciousness than exists between the corresponding
Sometimes, indeed, the exceptional
phenomena.

that

it

shows

itself repeatedly.

sistent relation

character of the external relation becomes the very cause of
The more astonishing the
tenacity in the internal relation.

the more utterly it is at variance with the ordinary
course of things, the stronger becomes the cohesion between the answering states of consciousness. Whence it

'event

would appear

that, occasionally, psychical changes conform
to a law the reverse of that enunciated.
Again,

may be asked how, if the law is as alleged, can consciousness ever escape out of certain indissolubly-related
states when once it gets into them ?
If, for instance, the

it

necessary co-existence of extension with a perceived resistance, is known through the rapid alternation of the states
of consciousness answering to them ;
as inseparable in the organism as the

vironment

;

and

if

these states are

phenomena in the tenwhy should not the two go on reproducing each

other for ever ?

Fully to answer -these a-nd-^ll like* queries, would be to

"
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include in this chapter an entire system of psychology ; for
when all peculiarities in the succession of psychical changes
are explained, everything is explained. Here, none but

Of these the first
general replies can be given.
is, that, as already said, the law enunciated is the law of
intelligence in the abstract
or of any intelligence with

;

not the law of our intelligence,

which we are acquainted. It is
the law to which psychical changes conform more and more
as intelligence becomes higher ; but which can be perfectly
conformed to only by perfect intelligence. And some of
the anomalies pointed out imply nothing beyond imperfecBat in the majority of

tion in the conformity.
cases it will be found that

what seem

to

be non-conformities

are really conformities of a complex kind. It must be
remembered that the succession of any one state of con-

sciousness after any other, is due, not to a single tendency,
but to a combination of tendencies. As in the environment
each phenomenon stands related to various surrounding

phenomena ; as the relations in which it stands to these
are some of them necessary, some very general, some special,
some purely fortuitous ; it is a corollary from the alleged law
of intelligence, that each state of consciousness has connexions, more or less close, with many other states has a

number of other

states simultaneously tending, with various
of
degrees
strength, to arise after it.
Consequently, the
which
takes
the
is
resultant
of many
change
actually
place

tendencies acting together.
is

The next state of consciousness
The force with which

composition of forces.

produced by
next state cohered to its immediate antecedent, is aided
the
forces with which a group of adjacent states cohered
by
to it; and by the union of many small forces, a comthis

pound tendency may be produced which overcomes some
single tendency much stronger than any one or two of its

A

components.
great physical law of the external world
supplies us with an analogy.
Simple as is the
principle

that every

atom of matter gravitates towards every other
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with a force varying inversely as the square of the distance,
"
yet we see in the still unsolved problem of three bodies/'

how complex becomes the effect when several forces conspire
and conflict and we see how, when a number of bodies are
;

acting, the course that will be pursued by any one of them
cannot be calculated. Similarly, though the law of attraction

yet when the attractions of many
play some uniting, some conit becomes next DO impossible to
flicting
predict the result.
And just as in the ascent of a balloon we may meet with a

of mental states

mental

states

is

simple

come

;

into

phenomenon seemingly quite
though really quite

gravitation,

at variance

in

with the law of

harmony with

it

;

so there

occur mental changes which, while they appear to be
directly opposed to the law of psychical succession, are

may

nevertheless fulfilments of

it.

Apparent anomalies are thus reconcilable with the conclusion, that the strength of the tendency which the antecedent of any psychical change has to be followed by its
consequent, is proportionate to the persistence of the union
between the external things they symbolize. Such is the
a priori necessity ; and such is the generalization reached a
posteriori.
Only in virtue of this law can there be that adof
internal relations to external relations which
justment
j
constitutes
life.

And

life,

while

it

makes possible the continuance

only by supposing such a law to exist can

of

we

explain the facts, that relations which are absolute in the
environment are absolute in us, that relations which are
probable in the environment are probable in us, that relations

which are fortuitous in the environment are

tuitous in us.

E E

for-

CHAPTEE

III

THE GROWTH OF INTELLIGENCE.
The law enunciated in the foregoing chapter,
of Intelligence in the abstract the law which
law
the
"beinofulfils more and more the further it advances,
Intelligence
we have next to examine the modes in which better fulfil188.

exhibited ; and to seek the general cause
for this ever increasing fulfilment of it.

ment of the law

is

Three ways^in which progress shows itself may be disf'tmgu^EeSr There is, first increase in the accuracy with
which the inner tendencies are proportioned to the outer
There is, second increase in the number of
persistences.
cases, unlike as to kind but like as to grade of complexity,

^

in

which there are inner tendencies answering to outer per-

sistences.
*

j

And

there

is,

third

increase in the complexity
answering to coherent

of the coherent states of consciousness,

complexities in the environment.

"tamid innumerable relations of

The organism
all

orders.

It

is

placed

begins by

imperfectly adjusting its actions to a few of the simplest of
these.
To adjust its actions more exactly to these few sim-

To adjust its actions to a
of
these
is
a further form of advance.
greater variety
simplest,
To adjust its actions to successive grades of the more complest, is

one form of advance.

plicated, is yet another

stage

it

form of advance. And to whatever
still the same three kinds of ima perfecting of the correspondences

reaches there are

provement open to
already achieved

;

it

an achievement of other correspondences
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and an achievement of correspondences
of a higher order all of them implying greater fulfilment
of the law of intelligence.

of the same order

-

}

:

But now, what

are the requisites to this progress ? Is the
of
genesis
Intelligence explicable on any one general prinat once to all these modes of advance ?
Ifso,
cipie"applying

what

is

this general principle

?

189. In the environment there

exist

relations of all

orders of persistence., from the absolute to the fortuitous.
Consequently, in a creature displaying a developed correspondence, there must exist all grades f strength in the

connexions

As a high

between states of consciousness.

,

manifestly a condition
to intelligence in general that the antecedents and consequents of psychical changes shall admit of all degrees of

intelligence is

cohesion.

only thus possible,

And

it is

the question to be answered

is

How

:

are

their various degrees of cohesion adjusted ?
Concerning their adjustments there are

two possible hyall other hypotheses can be but modiwhich
of
potheses,
On the one hand, it may be asserted that the
fications.
strength of the tendency which each state of consciousness
/
has to follow any other, is fixed beforehand by a Creator
is a "pre-established harmony'' between
On the other hand, it may be|
relations.
outer
inner and
of
the tendency which each state
as7ierted"that the strength

that

the!

there

of consciousness, has to follow any other, depends on the
with which the two have been connected in ex-

frequency
perience

that the

relations arises

harmony between the inner and outer

from the fact. .that the ,putei:,relatign s^p^)dupe
Let us briefly examine these two
8

the inner TeStions.

For the first the reason given,, like the reason given* for
the special-creation hypothesis at large, is that certain of
the phenomena cannot otherwise be explained. This^sjoger^
natural

genesis of

the adjustment

is

alleged because
E E 2

no

\

;

|
f
'*
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The hypothesis has not
natural genesis has been assigned.
a single fact to rest on. The facts that may be cited in its
support, such as those of reflex action, are simply facts which
have not yet been explained ; and this alleged explanation
of them as due to a pre-established harmony, is simply a

A

disguised mode of shelving them as inexplicable.
further criticism is, that those who espouse this theory dare
not apply it beyond a narrow range of cases. It is only
.

where the connexions between psychical
as in the so-called

states are absolute

forms of thought and in the congenital
ff

instincts
that they fall back on pre-established harmony/'
.But they should either go the entire length with Leibnitz,
or not go with him at all.
If they assume that the adjust-

ment of inner
y

relations to outer relations has

been in some
assume

cases fixed beforehand, they ought in
consistency to
that it has Feela Tnalljjases fixed beforehand.
If,

answering
eacf aBsoluteiy-pe?sistent connexion of phenomena in the
environment, there has been provided some absolutely-persistent connexion between states of
consciousness; why,
where the outer connexion is almost absolutely persistent,
and the inner connexion proportionately persistent, must we
to

not suppose a special provision here also ?
why must we not
suppose special provisions for all the infinitely-varied degrees
-of persistence?

The

unqualified adoption of the
is, however, declined, for obvious reasons.
tlE2i^
It
^ve the assertion of a
vo
^I2]!^LH
rigorou|., necessity in all
* nou
ghtjand action an assertion which ,tEose who favour
sis

!

more than any others, disinclined to
raise the awkward
question why at birth
great a power of thinking, and of thinking
any subsequent period. It would imply that

this hypothesis are,
'*

make.
there

It
is

would

not as

correctly, as at

men

;

are equally wise
concerning things of which they have
had no experience, as
concerning things of which they have
had experience. It would
altogether negative that advance
in enlightenment which characterizes human
progression.

In short, not
only

is

the hypothesis

without foundation
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our knowledge of mental phenomena ; but acceptance
of it would necessitate rejection of all such knowledge of
mental phenomena as we have acquired.
in

Contrariwise, for the second hypothesis the evidence is
The multitudirious facts commonly cited to

overwhelming.

illustrate the doctrine of association of ideas,

support

it..

harmony with the general truth that from the ignorance of the infant the ascent is by slow steps to the knowledge of the adult. All theories and all methods of education take it for granted
are alike based on the belief that
the more frequently states of consciousness are made to
follow one another in a certain order, the stronger" becomes
their tendency to suggest one another in that order.
The
cc
" Habit is second
Practice
makes
and
sayings
perfect,"
nature/* remind us how long-established and universal is

It is in

?

;

the conviction that such a law exists.

Exemplification of

fact that men who, from being diffehad different experiences, reach'
have
rently circumstanced,
different generalizations
and by the fact that a wrong
conception will become as firmly established as a right one,
it is

furnished

by the

;

if

the external relation to which

often repeated.
familiar truths ;

it

;

answers has been as

harmony with these among other
phenomena wholly unrelated in our

It is in

that

experience, we have no tendency to think of together ; that
where a certain phenomenon has occurred in many relations,

we

which

it

usually imagine it as recurring in the relation in
has most frequently occurred ; that when we have

witnessed

many

recurrences of a certain relation

to have a strong belief in that relation

has been daily experienced throughout

;

we come

|

/

that if a relation I

life

with scarcely

aiij

becomes difficult for us to conceive it as other-j
exception,
wise to break the connexion between the states of con-;
sciousness representing it ; and that where a relation* has
been perpetually repeated in our experience with absolute
uniformity, we are entirely disabled from conceiving the
it

negation of

it.
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not obviously
The only orders of psychical sequences

in-

are those classed as r^gjcand
by" this general law,
before
are
which
apparently established
those
Instinctive

B*t it is possible that, rightly
has been had.
also.
these
Though reflex and
covers
the law
Interpreted,
determined
not
by the experiences
Instinctive sequences are
them;
yet the exof the individual organism manifesting
the race of organisms forming its ancestry may
periences of
to
have determined them. Hereditary transmission applies

^". E ecu^
^^^^^phy
structure
8

psychical peculiarities
While the modified bodily

arit e
i -5-

produced by

new

to future generations, the

habits of life is bequeathed
modified nervous tendencies produced by such new habits
of life are also bequeathed ; and if the new habits of life

become permanent the tendencies become permanent.
1

;

f

/
/

us glance at the facts.
Among the families of a civilized society, the changes of
and habit from generation to generation and the
intermarriage of families having different occupations and
habits, greatly confuse the evidence of psychical hereBat It needs only to contrast national characters
dity.
to see that
i^iital^peculiarities
ditary.

cause<^

We know that there are warlike, peaceful,

maritime, hunting, commercial, races
pendent or slavish, active or slothful

i

Let

of these, if not
Inferable

that

all,

nomadic,

races that are inde;

we know that many
and hence it is

have a common origin

these varieties of disposition, which'

evident relations to modes of

life,

have
have been gradually

prodaeed In the course of generations. The tendencies to
certain combinations of
psychical changes have become
.,

.

j

organic,
are familiar.

In^domesticated anmals^parallel facts

Not only*Selbrms and constitutions, but the
dispositions and instincts of horses, oxen, sheep, pigs, fowls,
have become different from those of their wild
kindred.
The various breeds of dogs exhibit numerou^va^eiles
of mental character and
faculty
established
permanently
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by mode

of

life

;

and

A

ously manifested.
the first time he
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their several tendencies are spontaneyoung pointer will point at a covey

A

is taken afield.
retriever brought up
abroad has been remarked to fulfil his duty without instrucIn such cases there is evidently a bequeathed tention.

dency for the psychical changes to take place in a special
Even from the conduct of untamed creatures
way.*

we may gather

The

evidence having like implications.

birds of inhabited countries are far

more

difficult to

ap-

proach than those of uninhabited ones. And the manifest
inference is, that continued experience of human enmity
has wrought organic changes in them has modified their
instincts
has altered the connexions among their psychical
states.f

Of the two hypotheses, then, the

first is supported by no
the
evidence
while
second is supported
whatever,
positive
as
we
evidence
That the inner cosuch
have.
positive
by

*

Had Mr.

Darwin's Origin of Species been published before I wrote

no doubt, have so qualified
selection," natural or artificial, as a factor.

this paragraph, I should,

"

my words

as to re-

Being written, however, I prefer to let the passage remain with nothing beyond verbal changes,
and to make the needful qualification in a note. I do this partly to avoid

cognize

an inconvenient complication of the statement.

But

my

chief reason, is

that, while holding survival of the fittest to be always a co-operating cause,
I believe that in cases like these it is not the chief cause. The reasons for

this belief are given in the Principles of Biology,

166.

I was somewhat surprised when a very competent critic called in question this modification of instincts in birds ; and failing fco remember

t

on what authority I had alleged the fact (which I supposed to be well
known) I was unable to justify myself. An American friend, who was
present, has since been so good as to forward me a verification, in the form
of an incidental remark contained in a letter from Captain William
.Reynolds, of the United States

Navy.

This letter (the original

is

before

written from

Brook's Island, described by Captain Eeynolds
After
as a "little midge of sand in the midst of th;e wide Pacific."
"The biigis
giving other particulars of this uninhabited island, he says
won't get out of the way of our people when we land, but show fight and
have to be kept off with sticks. During this m$tte, the tropic birds lose

me)

is

:

which are plucked from them,
walking over a field."

their tail feathers,
of grass, while

t

as

you would pull a blade
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hesions of psychical states are pre-adjusted to the outer
persistences of the relations symbolized, is a supposition
which, if taken literally > involves absurdities so great that

none now make it in respect of any cohesions save the conThat it is the true supposition in so far as this
genital.
limited range of cases is concerned, no evidence can be
given ; since only to one present at the creation of an
organism is knowledge of pre-adjustment possible. So far
.

as the facts are accessible, the supposition is wholly at
variance with them ; and it is entertained only where it

On

cannot be brought face to face with the facts.

the other hand, the supposition that the inner cohesions are
adjusted to the outer persistences by accumulated ex-

perience of those outer persistences, is in harmony with all
our actual knowledge of mental phenomena. Though in
so far as reflex actions

and

instincts are concerned, the

yet, its seeming
experience-hypothesis seems insufficient
occurs
where
the
evidence
is beyond our
insufficiency
only
reach. Nay, even here, such few facts as we can get point
;

to the conclusion that automatic psychical connexions result
fronvthe registration- of 'experiences continued for numberless generations.

In brief, the case stands thus:

It is

agreed that

all

psychi-

cal relations save the absolutely indissoluble are determined
by experiences. Their various strengths are admitted, other

things equal, to be proportionate to the multiplication of exIt is an unavoidable corollary that an
periences.
infinity of
experiences wiU produce
dissoluble.

Though such

"psychical relation that
infinity of experiences

is

in-

cannot be

received by a single individual, yet it may be received
by
the succession of individuals forming a race. And if there is
a transmission of induced tendencies in the nervous
system,
it is inferable that all
psychical relations whatever, from the
necessary to the fortuitous, result from the experiences of

the corresponding external relations; and are so
brought
into

harmony with them.
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Hence

growth of intelligence at large depends on the
law, that when any two psychical states occur in immediate
succession, an effect is produced such that if the first subsequently recurs there is a certain tendency for the second
to follow

the

it.

By this law, if it is the true one, must be interpretthe phenomena, from their lowest to their highest
grades. Let us first observe how far the leading deductions
agree with the leading facts.
190.

able

all

A

manifest corollary from the law

is

that the psychical

any organism, will correspond besu to those
it comes most in contact with.
The
relations
physical
The
infinite.
environment
of
in
is
environment
general

relations in

each order of creature

And

is

practically

more or

less limited.

each order of creature has an environment which,
is
practically more or less special.

besides being limited,

'

The law

by

implies, then, that the psychical relations displayed
each order of creature, will be those which recur the.

oftenest within the range of its experience.
the fact to be that they are so.

And we know^

Contemplating the animal kingdom at large, the first psyought to be those answering to
the most prevalent environing relations of the simplest kind.
Such are just what we find. The stationary polype with outchical relations established

on being touched. Now a
moving can be touched only by
this universal relation between
Ami,
in
motion.
something
collision and some moving body, is one of the first to be responded to. When a shadow passing across a rudimentary

stretched tentacles, contracts
creature that is not itself

by a movement in the creature possessing
that eye, the internal relation between the impression and
the motion corresponds with the relation between a passing
environment ; and this
opacity and a passing solidity in the

eye

is

is

followed

one of the most general relations.

cases will suggest themselves.

Various analogous
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in the progress of the
In the progress of life at large, as
to outer pertendencies
inner
of
individual, the adjustment
to the
advance
and
the
with
simple
sistences, must begin
and
within
both
without, complex recomplex ; seeing that
be established
cannot
lations, being made up of simple ones,
After
ones have been established.
experience
before

simple
of some persistent relation

A to B

in the environment, has

relation between the answering psygenerated a persistent
chical states a and 5 ; and after some other persistent outer
relation

C

to

relation c to

relation

D, has similarly generated a persistent inner
d ; then, if in the environment there exists any

between the relations

A

to

possible for repeated experiences to

a relation between a to

I

and

B and C to

D,

it

becomes

generate in the organism

c to d.

But

it

is

manifestly

impossible for this to be done until the relations a to & and
c to d have been themselves generated.
This deduction, too,
we see to be in complete conformity with the facts, both ol

and of general evolution.
must
follow that the only thing required for
Further,
the establishment of a new internal relation
answering to a
new external one, is, that the organism shall be sufficiently
developed to cognize the two terms of the new relation, and
that being thus developed, it shall be
placed in circumstances
which present the new relation. Here
also, there is harmony between the a priori inference and the inference from
observation.
In our domestic animals there are
constantly
formed new psychical relations
answering to such new physical relations as have terms
sufficiently simple to be per-

individual evolution
it

ceived.

And

illustrated in
izations.

But the

human civilization we see the truth
the progress to wider and wider
generalin

validity of these several corollaries will

more^apparent as

we

"

aspects.

become

Let us now pass on to conproceed.
tie ...growth of
Inteliience' under- its
"leading
- ..-**

CHAPTER

IV.

REFLEX ACTION.
Under

simplest form, Eeflex Action is tbe
sequence of a single contraction upon a single irritation.
vague manifestation of this seqnence marks the dawn of
191.

its

A

sensitive life

;

and, indeed,

it is

chiefly

because they shrink

on being touched, that many of the simpler animals are
recognized as living.

But though in the movements of Zoophytes it is foreshadowed, Heflex action proper is exhibited only when
we ascend to creatures in which there exist nerves
and muscles. In such creatures, the response is effected
not through the agency of the one uniform tissue constituting the body, which is at once irritable and contractile ;
but the irritability is confined to one specialized structure, while the contractility is confined to another specialized structure

;

and the two structures are placed in such

relation that irritation of the one

of the other.

Some impression

termination of a nerve

;

is
is

followed by contraction
made on the peripheral

the molecular motion

it sets

up

is

propagated along the nerve until it reaches a ganglion ; the
large quantity of molecular motion there disengaged, discharges itself along another nerve proceeding from the
ganglion to a muscle; and thus the stimulus carried
through an afferent nerve to some libero-motor centre, is
thence reflected in multiplied amount through an efferent
nerve to che contractile agent.
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internal relation

adjusted

to

a single

we

see a single
external relation.

In this simplest form of psychical action

cuttle-fish that has
Any one of the suckers on the arm of a
been separated from the body, will, under the influence of
a substance
its own independent ganglion,, attach itself to
the established relation between
it
with
contact
in
placed
the tactual and muscular changes in the sucker and its
parallel to the

is

ganglion,

ance and extension in
of psychical states

between

is

its

as persistent as

And

attributes.

uniform relation between resistthe inner cohesion

environment
if

is

the outer relation

we remember

that

in the

actions of the cuttle-fish this inner relation is perpetually
being repeated in response to the outer relation, we see how

the organization of it in the species answers to the infinitude
of experiences received by the species.

life,

192. Reflex action being the lowest form of psychical
is, by implication., most nearly related to physical life
:

we

see the incipient differentiation of the two.
truth may be discerned from several points of view.

in

it

This

It was shown that the contraction which occurs in a
polype when touched, or otherwise stimulated, probably
results from the increased vital
change which the stimulus

produces in the disturbed' tissues ( 140) ; and though one of
these reflex actions, as of a
cephalopod's sucker,, is effected
in a

more

not so far

sical actions.

words to

and more complicated way, yet it does
be removable from the class of
phyMostly, it would be considered as a misuse of
it
psychical. So that while as belonging to the

definite

differ as to

call

order of vital changes which, in their
higher complications,
we dignify as psychical, it may be convenient to
classify it
as psychical;
yet
transitional.

the physical

life is

it

must be admitted that in
position

it is

Again, in well-organized creatures,
itself regulated
by reflex actions. Those

rhythmical movements of the alimentary canal which follow
the introduction of food, are of reflex
as are also
;
origin

KEFLEX ACTION.
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by which, under the same

digestive fluids are

prepared and poured

out.

stimulus, the
The various

performing each its separate function, must
have their relative activities adjusted; and the due balviscera, too,

ancing of them is effected by reflex action. It is held that
the changes in the state of each viscus are impressed on the
nerves proceeding to ganglia in the sympathetic, whence
they are reflected to the other viscera ; so that, for instance,

when

the stomach has been

filled,

the stimulus

it diffuses

and lungs, causes them to
through
it
an increased quantity of aerated blood.
send
In
yet another respect may we see a close alliance between the
physical life and this nascent psychical life. As was shown
in a foregoing chapter, the psychical life is broadly distinthis channel to the heart

guished from the physical life by the peculiarity that its
changes, instead of being simultaneous and successive, are
successive only;

but, as

was

also

shown, this peculiarity

appearance gradually, and becomes marked only
when the psychical life becomes high. Now the reflex
actions in which the nascent psychical life is seen, are

makes

its

much

by simultaneity as are the
great number of these simplest
nervous changes go on quite independently in the same
Once more, the
organism at the same moment.

nearly as

characterized

purely physical actions.

A

proximity of these reflex actions to the physical life is imNot only in co-ordinating
plied by their unconsciousness.
in
the visceral processes, but also
co-ordinating the processes of perception, there constantly go on reflex actions
of which we have no immediate knowledge ; as those by

which the focus of each eye is adjusted to distances and the
Other
closure of the iris adapted to the quantity of light.
as
reflex actions of which we can take direct cognizance
can go on without our thinking of th$m.
that of breathing
others which are commonly accompanied by local sen-

And

sation

which

as

when

tickles

it

the foot

is

withdrawn from something

are found to be most energetically per-

,
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formed when, from some spinal lesion, local sensation has
been abolished. Eemembering how nearly unconscious our
own locomotive actions become when we are absorbed in
that in creatures whose reflex locothought,, it is inferable
motive actions are congenitally perfect, they are quite unThe rapid alternations of a centipede's leg or a
conscious.

i

wing, are probably as automatic as are those of a
steam-engine piston ; and may be co-ordinated after a gene-

fly's

in a

the

Just as,
steam-engine,
rally analogous manner.
arrival of the piston at a certain point is necessarily accompanied by the opening of a valve serving to admit the steam
which will drive the piston in the reverse direction ; so, in

one of these rhythmically-moving organs, the performance
of each motion ends in bringing the organ to a position in

which the stimulus to an opposite motion acts upon it.
But though, from all points of view, Reflex action is seen
to
,.

be a species of change very

little

removed from the

physicaf changes constituting vegetative life ; yet even in
it we may 'discern a fulfilment of the primordial conditions
to consciousness.

In the lowest conceivable type of con-

that produced by the alternation of two states
^sciousness
'there are involved the relations constituting the forms of
And such an alternation of two states is just
all thought.

1

that which occurs in the ganglion connected with one of
these rhythmically-moving organs.

193.

From that

lowest kind of Eeflex action in which a

single impression produces a single contraction, the ascent
to complications in the stimuli and in the acts
resulting

is
>

i

|!

There is no precise distinction between a single
contraction and a combination of contractions. From the

from them.

excitation of dispersed muscular fibres to the excitation of
aggregated into definite bundles, the transition is

fibres

and there is similarly a gradual passage from
;
single contractions to combinations of contractions.
Hence,
.under the head of Eeflex action there are classed numerous
insensible

,
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cases in wHcli a wliole group of muscular motions results
from one impression. The decapitated frog which leaps
when one of its feet is irritated, supplies an illustration. To

examine the

varieties

and complexities of Reflex

'

action, is

the task of the physiologist rather than of the psychologist.
Here it concerns us merely to note the bearing of the phenomena on the general argument.

We

have to observe that these simplest of psychical

changes correspond to external relations which are only
one degree more specialized than the relations to which

While the processes of the
physical changes correspond.
in
are
life
adjustment with those most
purely vegetative
general relations between nutriment, oxygen, temperature,
'moisture, light, which pervade the environment at large;
these lowest processes of the animal life are in adjustment
with the most general relations of the solid bodies conas those between tangibility
motion and life,
Further, it is to be noticed that in conformity with the
general law of intelligence, we have, in one of these reflex
actions, an established connexion between two psychical
states answering to an established connexion between two

tained in the environment

and

:

solidity,

external phenomena.

Not

that

the

inner

tendency is
In many

exactly proportioned to the outer persistency.
cases it is absolute in the organism though by

absolute in the environment.

And

this is just

no means
what is to

be looked for among these manifestations of nascent insince the adjustment of the inner tendencies to
telligence
the outer persistencies, being the law of intelligence in the
;

abstract, cannot

be

fulfilled

where the intelligence

is

in-

cipient.

Lastly may be named the fact, that these iiidissolublyconnected psychical states exist where there are perpetftally-

repeated experiences of the external relations to which they
answer.

s

j

I

CHAPTER

T.

INSTINCT.

Not using the word as the vulgar do, to designate
of intelligence than the human, but restrictkinds
other
194.

all

ing

it

to its proper signification, ibstmotjaaaj be described
reflex action.
I say described rather then

as^^componnd

line of

define37~*^

between

it

and simple

demarkation can be drawn

reflex action.

As remarked

last section, the dirigo-motor processes

in the

which reflex actions

show us, pass by degrees from the simple to the complex ;
and a cursory inspection of the facts shows us that the
Nevertheless we may
recipio-motor processes do the like.
conveniently distinguish, as a higher order of these automatic nervous adjustments, those in which complex stimuli

produce complex movements.
That the propriety of thus marking

off Instinct from
be
may
primitive
clearly seen, let us take
examples.
cl^d^ immediately it comes out of the egg,
not only balancesrtself and runs about, but picks up fragments of food; thus showing us that it can adjust its
muscular movements in a way appropriate for grasping

reflex

action

A

an object in a position that is accurately perceived. Obvioi^ly this action, which is proved by the circumstances
fco be
purely automatic, implies the combination of many
stimuli.

be one

The

excitation of certain retinal nerve-fibres

an excitation which

is itself

must

a somewhat special
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combination of excitations. Another component in the general stimulus must be that
proceeding from the muscles by

which the eyes are directed. And yet another component
must be that proceeding from the muscles which alter the

Without impressions profrom
both
these
sets of muscles, it would be imceeding
for
the head to be guided in the right direction, or
possible

focal adjustments of the eyes.

beak to be closed at the right moment. Thus the
on retinal nerves, impressions
on nerves proceeding from muscles which move the eyes,
and impressions on nerves proceeding from muscles which

for the

action implies impressions

adjust their lenses
implies that all these nerves are excited
simultaneously in special ways and degrees ; and that the
complex co-ordination of muscular contractions by which
the fly is caught,
of stimuli.
cally resulting

is

the result of this complex co-ordination
Of such co-ordinated acts automati-"

from co-ordinated

stimuli,

we have many

Though originating in volition;
our ordinary movements are performed in a mode just like
When putting out the hand to grasp an
that described.

illustrations in ourselves.

object before us,

we

are unconscious

of the particular

We

see the object, and in
muscular adjustments made.
it the arm is moved in a fiu
for
wish
to
the
response

way. But were any of the various nervous stimuli involved in the perception absent, the arm would not be
guided aright. That is to say, the special muscular co-ordination

is

due to the special co-ordination of sensations

received from the eye and its adjuncts : volition being concerned merely in setting the process going. One of these
actions of our own differs from that of the newly-hatched

whereas, in ourselves, the
impressions and motions, being almost infinitely varied and
are not
severally repeated with comparative infrequency,

fly- catcher

mainly in

this, that

but are co-ordinated in the course
congenitally co-ordinated
of our first years ; in the fly-catcher, descended from a race
in which a special combination is perpetually repeated by
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every individual throughout

life,

this

combination

is

ready-

organized.

So that while in the primitive forms of reflex action a
while
is followed by a single contraction
single impression
a
action
reflex
of
in the more developed forms
single im;

pression

by a combination of contractions

followed

is

;

in

this which we distinguish as Instinct, a combination of ima combination of contractions ; and
pressions is followed by
the higher the Instinct the more complex are both the
directive and executive co-ordinations.
Carrying with us

us

this conception, let

now contemplate the facts
we are tracing out.

in con-

nexion with the general laws
195. Instinct
life

physical
reflex action

I

is

obviously further removed from purely

is

than

simple reflex action. While simple
to the internal visceral processes

is

common

and to the processes of external adjustment, Instinct is not.
There are no instincts displayed by the kidneys, the lungs,
they occur only among the actions of that nervomuscular apparatus which is the agent of psychical life.
Again, the co-ordination of many stimuli into one sti-

the liver

mulus

:

is,

so far as

it

catcher seizes an insect, are regarded as a series passing
through its centre of co-ordination in rapid succession, or as
consolidated into two successive states of its centre of coit is equally clear that the
changes going on in
centre of co-ordination have a much more decided linear

ordination,

arrangement

than

have

the

changes going on in

the

scattered ganglia of a centipede.
In its higher forms, Instinct is probably accompanied by
"a rudimentary consciousness. There cannot be co-ordination

of

many

J

^

goes, a reduction of diffused simul-

taneous changes into concentrated serial changes. Whether
the combined nervous acts which take place when the fly-

its

f

stimuli without

some ganglion through which they

In the process of bringing
are all brought into relation.
.them into relation, this ganglion must be subject to the

I

,

^
|
1
./
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influence of each

And

must undergo many changes.

the

quick succession of changes in a ganglion, implying as it
does perpetual experiences of differences and likenesses,
constitutes the

The implica^
some
kind of
developed,

raw material of consciousness.

tion is that as fast as Instinct

is

consciousness becomes nascent.

Further, the instinctive actions are more removed from
the actions of simple bodily life in this, that they answer to
external phenomena which are more complex: and more

While the purely physical processes going on
throughout the organism respond to those most general
relations common to the environment as a whole ; while tne

special.

simple reflex actions respond to some of the general relations
to the individual objects it contains; these com-

common
pound

reflex actions

which we

class as instincts,

those more involved relations

respond to

which, characterize certain

orders of objects and actions as distinguished from others.
Greater differentiation of the psychical life from the phyin the growing
sical life is thus shown in several ways

between the action of the vegetative and animal
the increasing seriality of the changes in the
in
systems
animal system; in the consequent rise of incipient; condistinction
;

and in the higher speciality of the outer relations
;
which inner relations are adjusted which last is indeed
the essence of the advance, to which the others are necessary

sciousness
to

:

accompaniments.
196.

We

cumulated

are

now

prepared to inquire how, by_acexperiences, compound reflex actions may be

developed out of simple ones.
Let us begin with some low aguatic creature possessing
Sensitive as such eyes are only to
rudimentary eyes.

marked changes in the quantity of light, they can be affected
by opaque bodies moving in the surrounding water, only
when such bodies approach close to them. But bodies
carried

by

their

motion very near to the organism,
jf

will,

r 2

by

I
\
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their furtber motion,

be brought in contact with

cases in which an external object passes

by almost

The

it.

at a tan-

gent to that part of the organism where the rudimentary eye
is placed; so as nearly to touch the surface but not quite,

must be exceptional. In
said,

little

its earliest

forms sight

n>ore than anticipatory touch

is,

as before

142)

(

:

visual

But
impressions are habitually followed by tactual ones.
tactual impressions are,, in all these creatures, habitually
followed

by contractions

contractions

which,

as

was

140, are probably the necessary effects of
contractions
mechanically accelerating the vital changes
which, under like stimuli, occur even in certain plants, and

pointed out in

shown to be producible by alterations in the processes
of purely physical life. Eesult as they may, however, it is
beyond question that from the zoophytes upwards, touch
are so

and contraction form an habitual sequence
creatures whose incipient vision amounts to

;

and hence, in
more than

little

anticipatory touch, there constantly occurs the succession
a visual impression, a tactual impression, a contrac-

Now the evolution of a nervous system is a
concomitant
of that specialization which originates
necessary
the senses. On the one hand, until the general sensitiveness
is in some
degree localized, the intermincial function of the
nervous system cannot exist; and on the other hand, no such
tion.

4

can exist without something in the
nascent sense of sight, therefore, implies
shape of nerves.
a nascent nervous communication. And
along with a nascent nervous communication we may see the first illustration
of the growth of intelligence. If
psychical states (using
the term in its widest sense) which follow one another time
after time in a certain order, become
every time more

localized sensitiveness

A

closely

connected in this order, so as eventually to become
inseparable ; then it must happen that if, in the
experience of any
species, a visual impression, a tactual impression, and a conare continually repeated in this
succession, the
several nervous states produced will become so consolidated
traction.,

INSTINCT.

that the

437

be caused

cannot
without tlie others following
the visual
impression will be instantly succeeded by a
nervous excitation like that which a tactual
impression produces, and this will be instantly succeeded by a contraction.
There will thus occur a contraction in
anticipation of touch.
first

What must result from a further development of vision ?
Evidently the same bodies will be discerned at greater
distances, and smaller bodies will be discerned when close
Both of these must produce obscurations which are faint
in comparison with that obscuration
produced by a large
about
the
creature's
to
strike
surface.
Bat now mark
body

to.

A faint obscuration will
accompanying experience.
like an extreme one, be habitually followed
by a
and
a
tactual
If
contraction.
strong
impression
subsequent
caused by a great mass passing at some distance, there
will probably be no collision
no tactual impression at all.
If caused by a little mass which is very near, the collision
that follows will be comparatively slight
so slight as not to

the

not,

excite a violent contraction, but only such tension in the
muscular apparatus as is seen in any creature about to seize

This is by no means an assumption. Among
animals in general, ourselves included, a nervous impression
which, if slight, simply rouses attention and braces up the
muscles, causes convulsive contortions if intense. It is there-

upon prey.

fore a deduction from a well-established law of the nervomuscular system, that a creature possessing this somewhat
improved vision will, by a partial obscuration of light, have

muscles brought into a state of partial tension a state
fitting them, either for the seizure of a small animal should
the partial obscuration be caused by the impending collision
its

of one, or for

sudden retreat into a

shell

should the obscura-

by the near approach of a larger animal.
So that even from this simple advance there arises a some-

tion be increased

what greater speciality and complexity in the inner relations
answering to outer relations.
Instead of a stationary creature, suppose the creature con-

;f
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that habitually moves about in tho
templated to be one
a
further development of the eyes
a
water ; and suppose
of
each
in
and
retina,
enlargement
development consisting
In such a
subdivision of it into separate sensitive agents.
to perpetually-changing imcreature, the eyes are subject

pressions produced

by the

objects amid which it swims.
different parts of its retinae,

These impressions fall on
according to the positions of the objects making them.
one retina only, or one
Laterally-placed bodies either affect

Bodies above have their images
its retinae,
Bodies below, if
Of the imvisible at all, cast images on their upper parts.
are
few
thus
followed
however,
made,
pressions
directly
by
tactual impressions: the creature's forward movement carries

much more than

the other.

on the lower parts of

cast

away from the objects making them. Only when the impression made by a lateral object is both very strong and
it

changes very rapidly only when it is the impression produced by an approaching larger animal, will there result
any
motor excitation. Faint and slowly- changing lateral
impresnot being habitually followed by tactual
impressions,
will not affect the actions.
But now mark that there
sions,

are certain visual impressions which,
though not strong, are
habitually followed by tactual ones of a particular kind.
I refer to the visual
impressions made by small objects in
front.
When, during the creature's passage through the
water, certain parts of its two retinae are
simultaneously
affected
by .impressions of moderate strength ; it commonly
happens that 'immediately afterwards, the feelers and head
come in contact with
something serving for food.
visual
impression of a special kind, is followed
by a tactual impression on the prehensile organs ; and,
consequently, by all
those muscular actions which the
presentation of food to

A

them

calls forth.

The

often-recurring succession will be
Slight excitation of a particular double
group of retmal nerves; excitation of the
nerves of the prehensile
organ* ; excitation of a special set, of muscles.
And these
tliis

:
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psycMcal states being habitually connected, must, by
repetition in countless generations, become so coherent that
the special visual impression will directly call forth the mus-

tliree

by which prey is seized. Eventually, the sight
of a small object in front will cause the various motions
requisite for the capture of prey.
Here, then, we see how one of the simpler instincts will,
cular actions

under the requisite conditions, be established by accumuLet it be granted that the more fre-*
lated experiences.
quently psychical states

occur in

a certain order, the

stronger becomes their tendency to cohere in that order,
until they at last become inseparable ; let it be granted
that this tendency is, in however slight a degree, inherited,
so that if the experiences remain the same each successive
generation bequeaths a somewhat increased tendency ; and
it follows that, in cases like the one described, there must
eventually result an automatic connexion of nervous actions,

corresponding to the external relations
Similarly if, from
vironment of any species, its

perienced.

perpetually ex-

some change in the enmembers are frequently

brought in contact with a relation having terms a

more involved;

little

the organization of the species is so far
developed as to be impressible by these terms in close succession ; then, an inner relation corresponding to this new
if

outer relation wiH gradually be formed, and will in the end
become organic- And so on in subsequent stages of progress.
is intended merely as a rude indication of
which the general principles enunciated explain
The law of intelligence being
the development of instincts.
of
the
inner
cohesions between psychical
the
.that
strengths
states must be proportionate to the persistences of the

This of course

the

mode

in

outer relations

symbolized; and the development of in-

telligence in conformity with this law being, in all eases,
of which we have direct knowledge, secured by the one

simple principle that experience of the outer relations pro-
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and makes the inner cohesions
duces the inner cohesions
outer relations are persistent ;
the
as
strong in proportion
the intelligence concernwhether
it was requisite to inquire
direct
no
we have
knowledge, had proing whose genesis
And reasoning deductively from the
bably a like origin.
that this same simple
conditions of the case, we conclude
or rather, for
facts
the
for
is sufficient to account
principle

To

a type of them.

trace out the actual development of

and complications, must
ever remain impossible adequate data are not to be had.
The foregoing is to be taken simply as an adumbration of
varieties
instincts, in their infinite
:

mode

the probable

197.

of development.

What must be

the ulterior results of this

mode

Assuming some such process as that
above suggested to be the one by which instincts in general
of development?
are evolved

let

;

us deduce the characteristics of the evolu-

tion regarded in. its ensemble,
with the actual characteristics.

and see how

far they agree

The progression from the lower

to the higher instincts is,
towards
a
greater speciality and
progression
throughout,

complexity of correspondence. The movement produced
having a rudimentary eye, when an opaque ob-

in a creature

suddenly passed before that eye, is more general and
more simple than is the movement produced in a creature
which grasps the prey passing before it. In the first case

ject is

the effect

is

produced whatever the relative position of the
be considerable; in the

object, providing the obscuration

second case
front.

To

it is
produced only when the object
the outer relation between a

is

just in

moving opacity and
a relation of position ;
and not only a relation of position but one of
magnitude,
since the effect is not the same when a
large as when a
small body is presented.
That is to say, the external
phenomenon responded to is a co-ordinated group of attributes and relations ; while
internally, there is a co-ordia living solid body,

is

now added
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nated group of changes not a single impression and a
single motion, but at least a pair of impressions and a considerable complication of motions.
The correspondence is
alike

more complex and more

special.

that the evolution of intelligence, if caused by the
multiplication of experiences, must follow this order, is

Now,

demonstrable a priori. Phenomena become less frequent
in proportion as they become more complex ; and hence,
the experiences of them can never be so numerous as are
the experiences of simple phenomena. The relation between
a passing obscuration and a living body, recurs oftener than
the relation between a certain degree of obscuration and
danger, or than the relation between a certain other degree

and food. Again, each of these relations is
more general than the relation between a particular size and
form of visual impression and an object of a particular class.
And again, this relation is more general than that between
a particular size, form, and colour of visual impression, and
The inevitable corollary is,
a certain species of that class.
that if inner relations are moulded to outer relations by the
accumulation of experiences, the simpler must be established
before the more complex.
The necessity of this order will be still better seen on remembering that complex relations, both external and internal, being composed of simple ones, must be preceded by

of obscuration

simple ones. Before there can exist the objective relations
implied in the action of one body on another, there must
the objective

exist

And

existence of

relations implied in the

similarly, before

complex subjective relacan be established there must have been established

each body.
tions

the simpler subjective relations they are composed of.
Observing that this inference from the experience-hypothesis

harmonizes with the

to us, let us

facts, so far as

they are accessible

go on to observe some important

198. If simple

and general

corollaries.

relations in the

environment
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must be those most frequently experienced, and those tc
which, the response first becomes decided; if environing
relations a grade less simple and general are thus rendered
a

and by a

re-

less-frequently
repeated,, though
also establish answering internal relapeated, experience,
tions ; and if this process slowly extends to relations sucappreciable.,

cessively more complex and special, and less frequent
there will ultimately be established in the organism,

;

then

nume-

rous psychical relations having different degrees of cohesion.
While an infinity of experiences will have rendered the first

and simplest of these psychical relations indissoluble ; while
experiences extremely numerous, though less numerous, may
have given indissolubleness to psychical relations one degree
more complex or two degrees more complex or three degrees

more complex

;

it is

manifest that

among

relations increas-

ingly involved and decreasingly frequent, there must come
a stage at which the answering psychical relations are not
This may be conveniently illustrated by
indissoluble.

symbols.

A

and B represent two attributes of matter in general
and resistance to the constant relation beextension
say
tween which a responsive relation has been established in
Let

Let C and
the organism.
animal
matter
tributes of

D

be two extremely general at-

say motion and

also there is a responsive internal relation.

life

to

It will

which
be at

once understood that experiences of the united group of
attributes A, B, C, D, recurring as they do in every
living
creature

met

with,

may

eventually establish an answering
is
practically as absolute

connexion of internal relations that
as the original ones.

It is also comprehensible that if the

creatures serving for prey are below a certain size, L, while
those found to be enemies are mostly of a much
greater
continued experience may establish different or;
size^

M

ganic responses to the different groups of co-existent attriAnd it is not
butes, A, B, C, D, L, and A, B, C, D, M.
difficult to see that when each of these
large classes comea
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to be distinguishable into sub-classes
say by means of difthe experiences of the two groups
ferences of colour

AB

S, and A B C D L T, and of the two groups A
Q, may still be severally
P, and A B C D
numerous enough to make the answering psychical actions
automatic. But,, clearly, along with more involved and more
varied groups there must eventually come imperfect psychical

D L
B C D
C

M

M

cohesions.
As, by successive additions of perceived attributes and relations, the psychical states become more complex ; and as each more complex combination of psychical
states corresponding to a more special kind of object is, by
consequence, less frequently repeated in experience ; it fol-

lows from the general law we are tracing out that its components cannot be so completely integrated. Not only must
the clustered internal states

by which

the clustered external

properties are symbolized, be less definitely aggregated (or
at any rate the more recently added of them) ; but the composite impression they form must have a smaller power of
producing the specially co-ordinated motions by which a fit

adjustment

is

made.

The implication lies on the surface. If, as the instincts
rise higher and higher, they come to include psychical
changes that are less and less coherent with their fundamental ones ; there must arrive a time when the co-ordination

no longer perfectly regular.
If these compound
more
grow
compound, also become

is

reflex actions, as they

follows that they will eventually become
undecided.
They will begin to lose their
comparatively
automatic
character.
That which we call Instinct
distinctly

less

decided

;

it

merge into something higher.
The facts are thus rendered comprehensible.

will

v

We

see?

produced by experience, the evolution of Instinct
must proceed from the simple to the complex, and that by
progression thus wrought out, it must insensibly pass into|
a higher order of psychical action ; which is j'ist what wej

that, if

3i

iind

it

to do in the higher animals.

j

I

CHAPTEB

VI-

MEMORY.
199. Tliat growing complication of the correspondence
-which, as we have just seen, necessitates aJransi^Qn^jrpjn
actions to non-automatic actions, brings with it
of the 'process of correspondence into parts.

In

its

simple form, the adjustment of certain inner relations

to certain outer relations is one indivisible action; but in

complex form, such adjustment consists of several stages
admitting of greater or less dissociation from one another

its

j

|

capable of "becoming fragments of correspondences.
others, results the order of psychical actions

among
as

Memory.
While, in any instinctive

bringing internal
|

relations,

relations

Memory, taken

jsciousness *wnich

TEe organism
|of
I

Thus,

known

do

.qt

act,

we

into

see

an entire process of

harmony with external

alone, exhibits relations in .,cons

include any active adjustment

to relations in the environment.

those successions of ideas which constitute

Though
Memory, nearly

represent past experiences of the outer world; yet, as
many if not most of them stand for past experiences of the
outer world that are fortuitously combined, it is clear that,
all

even considered as fragments of correspondences, they
cannot be held to have as marked a harmony with the
environment as have the homologous parts of automatic
actions.
True, each act of recollection is the establishment

MEMOBY.
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of an inner relation answering to some outer relation ; but
as that outer relation is often a transitory one,, the inner
relation established in the act of recollection is often one

answering to no relation now existing or ever likely to exist
The
again ; and in that sense is not a correspondence.
correspondence here becomes evanescent.

Prom

probably be inferred that a satisfactory

this it will

account of Memery, as viewed from our present stand-point,

The

is

doctrine that

;

all

impracticable.
psychical changes
are interpretable as incidents of the correspondence between
the organism and its environment, seems to be at fault.

Besides the fact that part of the psychical changes constituting Memory have reference to no existing outer relations, there is the further fact that many trains of thought
have apparently little or nothing to do with adjusting the
COD duct to the requirements. But though the position of

Memory in
may not be

the psychological system here sketched out,
at once understood, we need only pursue the

synthesis a step further to see how Memory results from/
that same process of development by which Instinct., becom- 1
ing morjTaScL more complicated, finally merges into the]

higher forms of psychical action.

be gained on observing that while,, on the
a kind of organized
as""''
be regarded
may
-"
" -'"'"'
memory ; on the other hand., Memory may be regarded as a
k^i,pf w^r^ejit instinct. The automatic actions of a bee
building one of its wax cells, answer to outer relations so

Some

clue will

one hand, Instinct
-*** -* *
M*

l

*''" Xi

l

'

'

"

''"

"

-

*3W*lii<'i-'.si JM

constantly experienced that they are, as it were, organically
remembered. Conversely, an ordinary recollection implies a

cohesion of psychical states which becomes
repetition,

stronger by

and so approximates more and more to the

in-

But
dissoluble, the automatic, or instinctive cohesions.
let
us
take
the
up
general arguleaving rough suggestions,
ment from the point reached at the close of the last chapter,
200. So long as the psychical changes are completely
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Memory,

automatic,

as

we understand

it,

cannot exist

there

seen in the
cannot exist those irregular psychical changes
But when, as a consequence of adof ideas.
association

and decreasing frequency in the groups
vancing complexity
relations responded to, there arise groups of

of external

which are imperfectly organized and fall
what we call Memory
short of automatic regularity; then,
of this we must
elucidation
the
For
becomes nascent.

internal relations

to symbols.
again have recourse
B
D, represent the group of coAs before, let
existent attributes common to living bodies in general. Let

A

gy stand

Q}

for the further attributes distinctive of

class of creatures

mostly

And

serving for prey.

some

let h, k,

be

the attributes peculiar to some species of that class, which,
when attacked, defends itself in a particular way; while A,

m, are the somewhat similar attributes peculiar to another
is a retaliation worse than the attack.
species whose defence
We have, then, two very similar complex groups of coexistent attributes,

e f

ABODefgA7c,

and

A B

D

the hypothesis, are not frequently
but which, when they do occur, are

m, which, by
g
repeated in experience ;
attended by different consequences.
Ji

The

attributes A, B, C,

D, being presented in every experience of living creatures,
are responded to by automatically-connected internal states.
Similarly, e,

f,

g, the attributes of creatures

serving for prey,

being extremely general, have also answering internal states
that are automatically - connected with the first and with
those motor changes

which the presentation of prey calls for.
m, not recurring so often, are represented
by internal states that are not organically co-ordinated with
their respective groups, or with the motor
changes which
But

A, &,

and

Ti,

those groups should produce,
the case, what must happen ?

In the

first place,

Such being the conditions of

the mere complication in the sets of im-

pressions serving as stimuli to special actions, itself implies
For as, on the one haind,
.something like a nascent

Memory.

MEMORY".

the nervous centre
e,

f,

g, h,
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by which any impressions A, B.

K} are co-ordinated, cannot receive

all

G.

I),

these

impressions at absolutely the same instant ; and as, on the
other hand, the special actions to be produced can be produced only by co-operation of all these impressions ; it
that

follows

they must severally have some slight per-

sistence, so that the last

may

arise before the first fades

away.

Not

to dwell

on

this,

however,

since the states answering to

hy

k,

let

us

now

observe that

and those answering

to

h, m, have been unfrequently connected with their respective
groups of states and the sequent actions, the nervous changes
by which they are themselves produced and by which they
produce subsequent changes, must be slow. Psychical states
that often recur in a given order, not only become increasingly coherent but the transitions from each to the next

r

become more and more rapid

and, conversely, the cohesion
;
of psychical states that have been rarely connected, is not
a
only feeble but the transitions take appreciable times

j

fact well exemplified in learning

a language. But the toler-

ably deliberate succession of psychical states is one of the
conditions to Memory.
remembrance implies a conscious-

A

ness, and a consciousness implies a perceptible duration. The
nervous states which are gone through instantaneously as
those by which we infer the distances of the objects we look
at
do not enter into what we term Memory at all we are
unconscious of them because they have no appreciable
:

Hence, the occurrence of these comparativelyslow psychical changes is a step towards the evolution of

persistence.

Memory.

A further consequence is
i,

I
.

t,

I

now

to be noted.

ABCD

When

either

AB
A

of the groups of attributes
e f g /& &, or
C
e f g h m, is presented, the set of impressions

D

BCD

e f g, produced in common by both of them, and
by all creatures serving for prey, tends to excite the actions
by which prey is ordinarily caught. At the sane time the
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h lc, or h m, as the case may be,
impression produced by
in
tends to excite those modified actions which occurred
Not only, however, is the actual proexperience after it.
actions uncertain, from the exmodified
these
of
duction
either of the
been
insufficiently repeated, but
perience having
other. The
the
be
must
by
two tendencies
partially opposed
attribute Ji, being common to
the
from
impression resulting
both groups, tends equally to excite either of the modified sets
of actions ; while from & the incipient effect is a particular
the incipient effect is running
mode of attack, and from

m

Hence, one general and two special sets of actions
and from the balance of the instigations, it
are instigated
will often happen that no immediate action at all ensues.
The various psychical states involved in each set of motions,
i way.

;

become nascent but none of them reach that
intensity which they would have were the motions performed. In the chief nervous centre the different impressions serve as different motor impulses; and these, being

severally

;

severally supplanted by one another before they pass into
actual motor changes, will each of them consist of an inci-

pient or faint form of that nervous state which would have
accompanied the actual motor change had it occurred. But
such a succession of states constitutes remembrance of the
motor changes which thus become incipient constitutes a
To remember a motion just made with the arm, is
rnetnn-ry.
to have a feeble
repetition of those internal states which

accompanied the motion is to have an incipient excitement
of those nerves which were
strongly excited during the
motion. Thus, then, these nascent nervous excitements that
conflict with one another, are
really so many ideas of the
motor changes which, if
would cause or
stronger, they

rather, they are the objective sides of those
are -ideas on their
sides.

subjective

necessarily
is

;

changes which

Consequently,

Memory

comes into existence whenever automatic
action

imperfect.
Tins, however, is not all

Besides a

memory

of its

own

\

i
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movements and modes
ganism a

memory

of action, there results in the or-

of those combinations of impressions

it

receives through the senses.
Under its primary form this
advance is a concomitant of the advance just described. As

the external groups of attributes and relations responded to
complex,, and by implication more infrequent,
the answering psychical changes become more loosely connected with one another and with the motor changes appropriate to them**; and the groups of impressions being less

become more

coherent, a nascent

becomes

memory

of the

component impressions

But under

its secondary or derivative
possible.
form, this advance is a far larger one, as we shall now

For the same progress which gives the
complex impressions required to determine complex actions, gives the ability to receive complex impressions which do not tend to determine any actions
Evolution of the senses and the nervous system,
at all.
while it makes possible the discrimination of various kinds
of enemies and prey, by the special combinations of attributes they severally present, also makes possible the
discrimination of various other objects. The power of cosee.

ability to receive the

ordinating the impressions of size, form, colours, motions,
is likewise a power of

which stand for a particular animal,

co-ordinating the impressions that stand for trees, plants,
Most of these surrounding
stones, and surrounding thingsthings, however, have no immediate relations to the needs
of the organism are not habitually followed by special
motor changes ; and therefore do not tend to excite motor

changes. But while the clustered psychical states produced
by the clustered properties of inanimate objects have usually

no direct connexions with the actions, they have direct
connexions with one another of all degrees of constancy ;
and, by consequence, have all degrees of the tendency to
arouse one another, While the absolutely -persistent relations

among

external attributes, are responded to by in; the others, in their

separable relations of psychical states
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are responded to by psyrespective grades of persistence.,
their
chical states proportionate in
degrees of cohesion.

Hence, of the impressions produced by adjacent objects
the organism, each is apt to make
during the movements of
nascent certain other impressions with which it has been
connected in experience
pressions

;

that

is,

calls

up ideas of such other im-

causes a remembrance of the attributes

in connexion with the perceived attributes.
previously found
As these psychical states have in their turns been connected
with others, they tend to arouse such others ; and thus

there arises that succession of ideas, partly regular, partly
which we call Memory regular in so far as the

irregular,

connexions of external phenomena are regular, and irregular in so far as the groups of those phenomena occur
irregularly in the environment.

201. This truth,

when

that

Memory comes into existence
among psychical states render

the involved connexions

their successions imperfectly automatic, is in harmony with
e obverse truth, that as fast as those connexions among

psychical states which we form in Memory grow by
constant ^repetition automatic, they cease to be part of
do not speak of ourselves as recollecting re.Memory.
5

We

lations
collect

which have become organically registered. We rethose relations only of which "the registration is in-

complete. No one remembers that the object at which he
looks has an opposite side ; or that a certain modification of
the visual impression implies a certain distance ; or that tho

he sees moving about is a live animal. To ask a man
whether he remembers that the sun shines, that fire burns,
that iron is hard, would be a misuse of
language. Even

'jthing

!.the

almost fortuitous connexions

among our

experiences,

memories when they have become
Though, on hearing the voice of some

c^ase to be classed as

.thoroughly familiar.

unseen person slightly known to us, we
say we recollect to
whom the voice belongs, we do not use the same expression
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respecting

tiie

voices of those with

whom we

The

live.

meanings of words which in childhood have to be cou^
sciously recalled, seem, in adult life to be immediately present.
But the clearest instance of the gradual lapse
.

of

memor^Jntp automatic

cohgrgjace,

is

yST3ed by the

Originally, he was taught that each marl: on*
the paper has a certain name, and implies that a particular
key on the piano is to be struck and during his first
lessons, each recurrence of this mark was accompanied with

musician.

;

a distinct process of recollecting which key on the piano he
must strike. By long- continued practice, however, the
series of psychical

changes that occur between seeing this

mark and

striking this key, have been reduced into one
almost automatic change. The visual perception of the crot-

chet or quaver; the perception of its position on the lines
of the stave, and of its relation to the beginning of the

bar; the consciousness of the place on the piano where the
answering key lies ; the consciousness of the muscular adjustments required to bring the arm, hand, and finger, into
the attitudes requisite for touching that key; the consciousness of the muscular impulse which will give a blow of the
due strength, and of the time during which the muscles

must be kept contracted

to produce the right length of note
these mental states, which were at first so many separate recollections, ultimately constitute a succession so rapid
As fast as they
that the whole of them pass in an instant.
all

cease to be distinct states of

mind

-as fast as

they cease to

appreciable places in consciousness, so fast do they become automatic. The two things are two sides of the same

fill

And

happens that the practised pianist
can play while conversing with those around while his*
memory is occupied with quite other ideas than the mean-

thing.

thus

it

*
ings of the signs before him.
Now the fact that in ourselves psychical states which are
originally connected by the process we call recollection, be,

come by perpetual

repetition, connected automatically

G G 2

o:
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of the fact that

as,
manifestly the obverse
the psychical states
of the instincts,
pment
that are less frequently
involved

^-vf-lr

., ..-:.

Is

'^^^jVvil.
^ -* Allure
groups
connexions
VrCthtrl occur among them
,

,

*'

that are not

,

^
"

".

Our inductive knowj 4L J memory commences.
of the other.
deduction
our
/7l^ one fact confirms
r

.

A

4

,

to that class of psychical
3^-Liorv, then, pertains
of
being organized. It continues
;.-h are in process
and disappears
*
,a the organizing of them continues,
is
animation of them
complete. In the advance
L
each more complex cluster of attri*\

^M
>

*

.*

impendence,
relations which a creature acquires the power
is responded to at first irregularly and unj-ii-'zingaiiJ there is then a weak remembrance.
-,"i^
ByraulM>* at"< ^ cf .xperiences this remembrance is made stronger
<.

*

-

,zi.l

r

,

*

'L.

IL,

^rnal cohesions are better adjusted to the external

-i-*t'L j_-

^

%

*

*

-

,

;

and the response is rendered more appropriate.

multiplication of experiences^ the internal relaregistered in harmony with the
nus ; and so^ conscious memory passes into uncon-

,uT

*

!

r-

..i!

^t last structurally

memory. At the same time,, a new and
order
of experiences is rendered
complex
appreciTLj relations that occur between these
groups of
L *:; mena that have thus been
I
severally integrated in
i^icusness occupy Memory in
place of the relations betn
a the components of each
These become gradugroup.
y ^.rjamzed; and^ like the previous ones, are succeeded
iy others more complex still.
-

*

L.
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i
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CHAPTER

VII.

REASON.
203. That tlie commonly-assumed hiatus between
Reason and Instinct has no existence, is implied both in the
argument of the last few chapters and in that more general

argument elaborated in the preceding part. The General
Synthesis,, by showing that all intelligent action whatever is
the effecting of correspondences between internal changes
and external co-existences and sequences, and by showing
that this continuous adjustment of inner to outer relations
progresses in Space, in Time, in Speciality, in Generality,

and

through insensible gradations ; implied
arise little bvi
forms of psychical activity
that thejujrfiest
^ w~*~'**~~*^^
*(,,,,
the lowest, and cannot be definitely separated;
little quA
in Complexity,

.-.....

!,"*"

,--..-.-. ."

-V

;

.of,,,

Not only does the recently-enunciated doctrine,
that the growth of intelligence is throughout determined
by|
the repetition of experiences, involve the continuity of ^Beason}
from them.

but

this continuity is involved in the predoctrine.
viously-enunciated
The im|)ossibilityj)f establishiag any line of demarka^n|
between the two may be clearly demonstrated, If every in-f

with Instinct

;

an adjustment of inner relations to outer
every rational action is also an adjustment

stinctive action is
relations,

and

if

of inner relations to outer relations

y then, any alleged disno other bask than some difference in the
characters of the relations to which the adjustments are made.
It must be that while, in Instinct, the correspondence is- be-

tinction can have
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that are very simple or
tween inner and outer relations
is between inner
the
in
correspondence
Reason,
general;
or special, or abstract,
are
that
relations
complex,
and outer
or infrequent.

But the complexity,

speciality, abstractncss,

and infreqnency of relations, are entirely matters of degree.
of two co-existent attributes, up through
From a

group
seven co-existent attributes,
groups of three, four, five, six,
such
involved groups of coto
ascend
we may step by step
a living body under a
in
exhibited
are
as
attributes
existent
of feeling, or under a particular physical
particular state
relations experienced every moment and
Between
disorder.
relations experienced

but once in a

life,

there are relations

degrees of commonness. How then can
jthat
of complexity or infrequency be fixed
jany particular phase
which
at
Instinct ends and Reason
lupon as that
begins ?
occur with

all

""

From whatever

point of view regarded, the facts imply
a gradual transition from the lower forms of
psychical
action to the higher.
That progressive complication of the
instincts, which, as we have found, involves a progressive
diminution of their purely automatic character, likewise involves a simultaneous commencement of
Memory and Reason.

But

this joint evolution

must be

specifically described.

204. When the correspondence has advanced to
those
environing objects and acts which present groups of attributes and relations of considerable
complexity, and whicli
occur with comparative rareness
when, consequently, the
repetition of experiences has been insufficient to make
the
sensory changes produced by such
groups cohere perfectly
with the adapted motor
changes when such motor change'
and the impressions that
accompany them

simply become

nascent; then,

metor

by

implication, there result ideas of suck
and impressions,
or, as

Changes
already explained
memones of the motor
changes before performed under like
circumstances, and of the concomitant
impressions. Did the
process end here, there would be no
manifestation of ration.
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But the process does not end

ality.

soon
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here, as

we

shall

see.

For though when the confusion of a
complex impression
with some allied one causes a confusion
among the nascent
motor excitations, there is entailed a certain
hesitation;
and though this hesitation continues as
as these
long

nascent motor excitations, or ideas of the correlative
actions,
go on superseding one another; yet, ultimately, some one
set of motor excitations will
As the
prevail over the rest.

groups of antagonistic tendencies aroused will scarcely ever
be exactly balanced, the
strongest group will at length
pass into action ; and as this sequence will usually be the
one that has recurred oftenest in experience, the action will,

on the average of cases, be the one best adapted to the
cumstances. But an action thus produced is
nothing
than a rational action. Each of the actions which we

cir-

else
call*

rational, presents three .phases

scribed

:

first,

answering to those here dea certain combination of impressions signify-

ing some combination of phenomena to which the organism;
is to be
adjusted ; second, an idea of the actions before per-!

formed under

like conditions, which idea is a nascent exci-;
tation of the nervous agents before concerned in such'

actions, either as producers of

them or

as affected

by the

production of them ; and, third, the actions themselves,
which are simply the results of the nascent excitation rising
into

an actual excitation.

A

clear.

a stone

is

snarling

thrown at him; or

An

make this
turns
tail when
dog (S&mmonly
even when he sees the stooping
illustration will

motion required for picking up a stone.
Suppose that,
having often experienced this sequence, I am again attacked by such a dog ; what are the resulting psychical

The combined impressions produced on my
and the state of consciousness which they arouse,
have before been followed by those motor changes required
for picking up and throwing a stone, and by those visual
changes resulting from the dog's retreat. As these psy-

processes?
senses,

^
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have repeatedly succeeded one another in
some cohesion there is a
they have acquired

chical states

experience,

for the psychical

tendency

states

excited in

me by

the

snarlino- dog, to be followed by those other psychical states
In other words, there is a
that have before followed them.
motor
the
of
apparatus concerned in
nascent excitation

pickino*

up and throwing ; there

is

a nascent excitation of

the sensory nerves affected during such acts; and,
these, there is a nascent excitation of the visual

all

through
nerves, which on previous occasions received impressions of
a flying dog. That is, I have the ideas of picking up and
throwing a stone, and of seeing a dog run away for these
;

that

we

are nothing else than weak repetitions of
states caused by actual impressions and

call ideas,

the

psychical
If there is no anmotions. But what happens further ?
no
or
if
other
ideas
partial excitations
tagonist impulse
arise,

in

and

me

the dog's aggressive demonstrations produce
feelings of adequate vividness, these partial excitaif

I go
tions pass into complete excitations.
The
actions.
nascent
viously-imagined

become

real

motor changes

;

through the premotor changes
and the adjustment of inner

relations to outer relations is completed.
is

however,

just the process which

from

we saw must

This,
arise

complexity and decreasing
the
automatic
frequency,
adjustment of inner to outer relations becomes uncertain or hesitating.
Hence it is clear
whenever,

increasing

actions we
ythat the

factions

we

Further proof
actions

we

call instinctive pass

gradually into the

call rational.
is

furnished by the converse fact, that the

call rational are,

by long-continued repetition,
rendered automatic or instinctive.
By implication, this
lapsing of reason into instinct was shown in the last

when exemplifying the lapsing

of memory into
the two facts are different
aspects of the same
fact.
But some instances
specially exhibiting this second
aspect may here be fitly given.
Take, as one,
chapter,
instinct :
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actions

gono through in shaving, or in tying a
Every man will remember that when, as
he first attempted to guide his hands "by

neckerchief.

a

youth,

watching the reflections of them in the looking-glass,,
he was unable to move them rightly. The ordinary connexions between the visual impressions received from his
moving fingers, and the muscular feelings accompanying

no longer holding good when he had to deal
with the images of his fingers, he was led to make movements contrary to those he intended. Only after setting
himself to watch how the muscular feelings and the reflected
appearances are related, and then consciously making a
certain motion in expecbation of a certain appearance,
did he slowly master the difficulty. By daily practice, how-

their motions,

ever, these psychical

ordinated, that he

changes have become so well coshaves while thinking of something

now

more marked is the analogous process
that occurs in the microscopist. Whatever he places under
the object glass is seen inverted, and with its right and left
All adjustments of the stage and all
sides interchanged.
motions of his dissecting instruments, have to be made in
directions opposite to those which the uninitiated eye would

else.

dictate.

Still

Yet habit renders

this reversed

manipulation as

becomes as unnecessary
easy as ordinary manipulation
for the microscopist to take thought how he shall .move
The
his hands in the one case as in the other.
it

of habitual actions_.is
approximately-automatic character
when they are performed, as they often are.
clearly proved
one accustomed to traverse particular
inappropriately. Any

on his way to some place of business, finds that, when
he is apt, if engaged in
intending to branch-off elsewhere,
streets

route often for a long way
thought, to follow the usual
have diverged the imshould
he
which
at
the
point
beyond
the familiar objects he passes, cause
from
received
pressions
In
him to make the ordinary crossings and turnings.
is
well
law
the
Originally,
displayed.
reading aloud, again,
:

,
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of the sounds ;
sight of the letters was followed by thought
and thought of the sounds, by such vocal actions as

But eventually, the connexions between
visual impressions and vocal actions grow so far automatic,
that it becomes possible to read aloud sentence after sen-

made the sounds.

tence while occupied in thinking of something else while
unconscious of the words uttered and the ideas conveyed by

In short, many

them.

if

not most of our

common

of which was originally predai]y actions (actions every step
ceded by a consciousness of consequences and was therefore

by perpetual repetition, been rendered more
The requisite impressions being made
the appropriate movements follow ; without memory,

rational) have,

or less automatic.

on

us,

reason, or volition,

205.
|

We have

A

coming

into play,

further interpretation here

becomes

possible.

seen that rational action arises out of instinctive

when

grows too complex to be perfectly autoobserve that, at the same time, there
^matic.
arises that kind of reasoning which does not directly lead to
-action that reasoning through which the great mass of
surrounding co-existences and sequences are known.
As fast as the groups of external attributes and relations

\

action

this

We have now to

':

recognized,

become too complex

to

be consolidated into

single psychical states, there result both the opportunity and
the power of inferring such attributes or relations belonging
to

any group,

Pure inas are not immediately presented.
to
are
made
responded

stinct continues so long as the stimuli

While the combined
position, size, and motion, which
an adjacent object that can be seized for

up of few and constant components.
of colour,

impressions
together stand for
prey, are alone receivable, the actions will be purely automatic. But by the time that the organization of experiences

has given a power of appreciating the complicated relations
of form, of mixed colouring, of peculiar motions, &c., along
with the more general ones of colour, position, size, and
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motion ; tlie attributes and relations united into a
group,
have grown not only too numerous to be all
mentally
presented at the same instant, but too numerous to be all

For the same
physically presented at the same instant.
experiences which have rendered these complex groups of
attributes cognizable, have also brought them before the
senses in such various ways, that sometimes one
of a

part

group has been perceptible and sometimes another part of
it
now these elements of an animaFs form and markings
and actions have been visible, and now those. Though on
:

the average each experience of the group has resembled
previous ones, yet it has presented some attributes which

they did not present, and has not presented others which
they did present. Hence, by an accumulation of such experiences, each complex group of external phenomena
establishes in the organism

an answering complex group of

psychical states, which has the peculiarity that it contains
more states than were ever produced, or ever can be pro-

duced, by any one presentation of the external group.
What must happen from this ? It must happen that when,

on any future presentation of the external group, certain of
these aggregated psychical states are directly produced by
the impressions made on the senses, various others of the
psychical states that have been aggregated with them, or
made coherent to them by experience, will become nascent
the ideas of one or more unperceived attributes will be
aroused the unperceived attributes will be inferred.
:

:

Here, also, the doctrine enunciated is verified by the
established truth of its obverse.
lately saw that while,

We

on the one hand, instinctive actions pass into rational actions
when from increasing complexity and infrequency they become imperfectly automatic; on the other hand, rational

by constant repetition, into automatic or instincSimilarly, we may here see that while, on the
one hand, rational inferences arise when the groups of attributes and relations "cogmzed become such that the impres-

actions pass,
tive actions.

'

\

\
'
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sions of

them cannot be simultaneously co-ordinated ; on the

other hand, rational inferences pass, by constant recurrence,,
All acinto automatic inferences or organic intuitions.

quired perceptions exemplify this truth.

The numberless

directly to know the distances,
of the things around us, are
&c.,
forms, solidities, textures,
cases in which psychical states originally answering to phe-

cases

in which

nomena

we seem

and afterwards connected in
have, by repetition, become indis-

separately perceived,

thought by inference,

solubly united, so as to constitute a rational

appears

knowledge that

intuitive.

Thus, the experience-hypothesis furnishes an adequate soThe
of instinct, the development of memory

-,

lution.

genesis

and reason out of

it,

and the

consolidation* of rational

actions and, inferences into instinctive ones, are alike explicable on the single principle, that the cohesion between

psychical states is proportionate to the frequency with which
the relation between the answering external phenomena has

been repeated in experience.

;

(

I

I

206. But does the experience-hypothesis also explain
the evolution of the higher forms of rationality out of the
lower? It does. Beginning with reasoning from parti cu-

f

lars to particulars

f

domestic animals

familiarly exhibited

by

children and

by

the progress to inductive and deductive
similarly unbroken, as well as similarly deter-

reasoning is
mined. And by the accumulation of experiences is also
determined the advance from narrow generalizations to
generalizations successively wider

Were

and wider.

not for the prevalent anxiety to establish some
absolute distinction between animal intelligence and human
it

intelligence, it would be needless to assign proof of this.
&ren as it is, the truth is so manifest that under most of its

aspects none question it.
Evory one admits that the infant,
while occupied in drawing those
simplest inferences which
and
become
consolidated
into
by
by
acquired perceptions, is
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exercising no higher rationality than the dog that recognizes
own name, the different members of the household, and
the hours of meals. Every one must also admit that the

his

steps by which these simplest inferences of the infant pass
into those inferences of high complexity drawn in adult

life,

impossible to mark the successive
no one can name that day in any human life when

are so gradual that

it is

steps
the alleged division between special and general conclusions
was crossed. Hence, every one is bound to admit that as the
:

rationality of an infant is no higher than that of a dog, if
so high; and as, from the rationality of the infant to that!

of the

man

finitesimal

the progress is through gradations which are inthere is also a series of infinitesimal gradations)
;
1

through whioh brute rationality may pass into human ration- \
Furtlier, it must be admitted that as the assimilation
ality.

"

of experiences of successively-increasing complexity, suffices!
for the unfolding of reason in the individual human being
so must it suffice for the evolution of reason in general.

;

Equally clear is the argument from the history of civilization,
or from the comparison of existing races of men. That there

an immense difference in abstractness between the reasonings of the aboriginal races who peopled Britain, and the
reasonings of the Bacons and Newtons who have descended

t

-

is

from them,

is

a trite remark.

I

j

That the Papuan cannot draw

inferences approaching in complexity to those daily drawn by
European savants } is no less a platitude. Yet no one alleges

an absolute distinction between our faculties and those of
our remote ancestors, or between the faculties of civilized
men and those of savages. Fortunately, there are records
comshowing that the advance towards conceptions of great

and high generality, has taken place by slow steps
them.
natural
Simple
by
growth. Let us glance at
numeration existed before arithmetic; arithmetic before
calculus ; and the
algebra ; algebra before the infinitesimal
forms of the infinitesimal calculus before its
more
plication

special

more general forms.

The law of the

scales

was known

|
j

}
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the law of
before the general law of the lever was known
the lever was known before the laws of composition and
;

resolution of forces

were known; and these were known

before the laws of motion under their universal forms were

From

known.

the ancient doctrine that the curve in which

the sun, the moon, and each of the planets, moves, is a
to the doccircle (a perfectly simple and constant figure)
;

by Kepler, that each member of the planetary
system describes an ellipse (a much less simple and constant
figure) ; and afterwards to the doctrine taught by Newton,

trine taught

the

that

described

curve

some

conic

figure)

;

section

(a

by every heavenly body is
less simple and constant

still

the advance in generality,, in complexity, in abis manifest.
Numerous like illustrations are

|Stractness,

furnished

by Physics, by Chemistry, by Physiology all of
them showing, in common with the foregoing ones,
that the advance has been gradual, and that each more
general relation has become known through the experience
:

of relations a degree less general.
If, then, we have
proof that in the course of civilization there has been an

advance from rational cognitions of a low order of generality
brought about solely
by the accumulation of experiences; if this advance is as
to those of a high order of generality,

great as that from the higher forms of brute rationality to
the lower forms of human rationality (which no one who

compares the generalizations of a Hottentot with those of
Place can deny)
it is a
legitimate conclusion that
the accumulation of experiences suffices to account for "the

La

;

evolution of all rationality out of its
simplest forms.

The

contended for by Whately, between special
and
reasoning
general reasoning, is untenable.
Generality
is entirely a
thing of degree ; and unless it be asserted that
iistinction,

the* rational faculty of the cultivated
European is essentially
different from that of a
savage or a child, it., cannot con-

f^iS^y^^.^ll^d
..,,'* -

w

,

(between

that there

brute reason and

.,....-.-",.

Xr

.,

<

"

"'

_

_

^
'

human
...-,-,

is

any

reason,

essential difEerence
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207.

tlie

by a

argument

it

needs but to show,

the establishment of every
special synthesis,
generalization, simple or complex, concrete or abstract, is
definitely explicable in conformity with the principle hitherthat

The general law that the cohesion of psychical
determined by the frequency with which they have
followed one another in experience, affords a satisfactory

to traced.
states is

solution of the highest as of the lowest psychological pheWhen treating of the integration of correspondences, something was done towards showing that the for-

nomena.

mation of the most extended generalizations does not differ
in method from the formation of the simplest perceptions ;
but here, this may be more definitely shown.

As an instance let us take the discovery of the relation
between degree of evolution of the nervous system and
degree of intelligence. Originally, no such relation was recognized or was suspected. It was known that certain creatures
have more sagacity than others. It was known that certain
creatures have larger heads than others.
To some it was

known

that the larger heads
soft whitish matter.

masses of

among

commonly contain larger
But the causal connexions

these traits were obscured

telligent creatures

In-

by other connexions.

were seen to have various other charac-

besides large brains. Most of them are fourof them are covered with fur most of them
most
legged
have teeth. And creatures having large brains were seen to
teristics

j

;

as
have other characteristics than that of intelligence
there
was'
of
Hence,
life, viviparousness.
strength, length
at first no reason why height of intelligence and extent of
:

should

nervous

be

of

together.
thought
development,
What, then, was needed to establish a mental connexion
between them?
Nothing but an accumulation of ex-

\

1

.

1

a multiplying of observations.!
pcriences *or, as we say
its conformity to the general
and
rationale
of
the
That
this,
us
have recourse to symbols.
let
law, may be understood,
;

Let

A

stand for the

known

characteristic,

intelligence.

:
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And

us put

let

X

to represent the

unknown

characteristic

nervous system. Now
on which it Is dependent a developed
of size, form, colour,
varieties
with
many
A is found along
co-exists
with this, that, and
and
&c.;

X

structure, habit,

That is to say,,
the other peculiarity, besides intelligence.
of
attributes
variously asthere are many different groups
which
the
relation
and
of
to
and X,
by
sociated with

A

A

X

disguised;

is

or, to

continue the symbols

there are

rroaps,BCDXLFZA, P L P A Q N X Y, EDZE
X B A Y, and so on, in countless combinations. Bui

L

other things "being equal, the cohesion of psychical
states is proportionate to the number of times they have
been connected in experience, what must result in the
minds of those who are continually impressed with groups
of attributes which, differing as they do in other respects,

BOW

if,

X

A

to
?
As the relaare alike in presenting the relation
as
the
relations
of
is constant ;
to any
to
tion of

A
X to any other attribute, are not conas, consequently, the relation of A to X occurs with.
A

X

other attribute, and of
stant

;

A

the relation of
to anything else,
greater frequency than
to anything else ; it follows from the general
or of

X

A

and X, will
luw that the psychical states answering to
other
than
each
to
either
is to the
become more coherent
with which they occur there will evento call up X, and for
to call
tually arise a tendency for
will be connected in
and
thought
up A. In other words,

rest of the states

X

A

X

A

as attributes that constantly co-exist

;

and so

will

be

esta-

blished the generalization that the degree of intelligence
varies as the development of the nervous system.

Manifestly, the same reasoning holds however complicated the relations, and however greatly obscured.
Involved and varied as may be the phenomena to be gene-

there has already been reached that grade of
intelligence required for cognition of the complex terms of

ralised,

if

the relation

common

to

them

will eventually generalize

;
then, repeated experiences
the relation, in virtue of tnat
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same simple law of psychical changes -which we have found
sufficient to explain the

Here seems

lower phenomena of intelligence.

be the fittest place for pointing out
liow the general doctrine that has been developed, supplies
a reconciliation between the experience-hypothesis as com208.

to

monly interpreted, and the hypothesis which the

3

trail-

*

soendentalists oppose to it.*

ia

*

.

,
.

* In the first edition of this work there here followed
a paragraph. whicK
no longer required, nor can indeed be properly embodied in the text a

paragraph expressing a belief in the natural genesis of organic forms, in
contrast with the current belief in their supernatural genesis.
But while

now

formed a needful part of the argument as
and I here append it for this reasoD, as well as for
the purpose of indicating the view I held on the question of the origin of
species at the time when the first edition of this work was published IE
The paragraph is intentionally reproduced without verbal amend
1855.

this paragraph is
originally

worked out

needless, it
;

uients or changes of
'*

any kind.
As most who have read thus

far will have perceived, both the general
argument unfolded in the synthetical divisions of this work, and many of
the special arguments by which it has been supported, imply a tacit adhesion to the development hypothesis the hypothesis thatj-ife^n its multitudinous and infinitely- varied embodiments, has arisen out of tlieTowest |
and simplest beginnings, by steps as^ gradual as those which evolve a homo- J
1

geneous microscopic germ into a complex organism. This tacit adhesion, |
winch the progress of the argument has rendered much more obvious than
1 anticipated it would become, I do not hesitate to acknowledge.
Not,
Ever
indeed, that I adopt the current edition of the hypothesis.
since the recent revival of the controversy of 'law versus miracle,' I have
not ceased to regret that so unfortunate a statement of the law should
have been given a statement quite irreconcilable with very obvious truths,
and one that not only suggests insurmountable objections, but makes over
to opponents a vast series of facts which, rightly interpreted, would tell
with great force against them. [This referred to the V&ttiges of the Natural
History of Creation."] What may be a better statement of the law, this ia
not the place to inquire. It must suffice to enunciate the belief that Life
under all its forms has arisen by a progressive, unbroken evolution ; and

j

through the immediate instrumentality of whaiTwe call natural cauJSfes.
That this is an hypothesis, I readily admit. That it may never be anything
more, seems probable.

That even in

its

most defensible shape there are

serious difficulties in its way, I cheerfully acknowledge : though, considerthe entire destruction of
ing the extreme complexity of the phenomena :

H

II

\

I
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The universal law

is proportionate
/of psychical states
|

I
*

!

\

the cohesion
frequency with
in
experience,

that, other things equal,

to the

one another
which they have followed
"forms of
an explanation of the so-called
.ttou^t,"
supplies
the
law that habitual
hy
is
as it
supplemented
as

soon

successions entail some hereditary tendency to
psychical
under persistent conditions, will
such successions, which,
after generation
in
generation
become cumulative

We

saw

that the establishment of those

called instincts, is

inner relations are,

compound

reflex actions

on the principle that
by perpetual repetition, organized into

comprehensible

We

have now to
outer relations.
correspondence with
those
of
consolidated, those
observe that the establishment
mental relations constituting
indissoluble, those instinctive
and Time, is comprehensible on the same
our ideas of
Space
"""

For if even to external relations that
principle.
are often experienced during the life of a single organism,
internal relations are established that become
answering
next to automatic
changes as that

if such a combination of psychical
which guides a savage in Mtting a bird

the earlier part of the evidence ; the fragmentary and obscure character of
that which, remains ; and the total lack of information respecting the inthat have been at work ; it would
finitely-varied and involved causes

be strange were there not such difficulties.
Imperfect as it is, however, the evidence in favour appears to me greatly to preponderate over
Save tor those who still adhere to the Hebrew
the evidence against.
myth, or to the doctrine of special creations derived from it, there is no
alternative but this hypotEesis or'no^Eypothesis.

The

neutral state of

having no hypothesis, can be completely preserved only so long as the consuch a state is one of unstable
flicting evidences appear exactly balanced
For myself, finding that
equilibrium, which can hardly be permanent.
:

there is no positive evidence of special creations, and that there is so7ne
positive evidence of evolution alike in the history of tbe human race, in

the modifications undergone

organisms under changed conditions, in
I adopt the hypothesis until
better instructed and I see the more reason for'""Soirig this, in the facts,
that it appears to be the unavoidable conclusion
pointed to by tbe foregoing
investjigations, and that rfc furnishes a solution of the coatroversy between
the disciples of Locke and those of Kant."
the^

by

all

of every living creature

development

:
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with an arrow, becomes,
by constant repetition, so organized as to be
almost
without thought of the properformed
cesses of adjustment
and if skill of this kind
gone

through

men become
which
are nothing
by particular aptitudes,

so far transmissible that
particular races of

is

characterized

than partially-organized
psychical connexions ; then,
there exist certain external relations which are
expe-

else
if

rienced

all

organisms at all instants of their waking lives
which are absolutely constant, absolutely unithere will be established answering internal rela-

by

relations

versal
tions

Such

that

are

relations

absolutely constant,

absolutely universal.

we have in those of Space and Time.

The

organization of subjective relations adjusted to these objective relations has been cumulative, not in each race of
creatures only, but throughout successive races of creatures ;
and such subjective relations have, therefore, become more

t

consolidated than all others.

Being experienced in every
and
action
each creature, these conof
perception
every

among outer existences must, for this reason too,
be responded to by connexions among inner feelings, that
As the substrata of all
are, above all others, indissoluble.

nexions

other relations in the non-ego, they must be responded to
by conceptions that are tho substrata of all other relations

*

,

Being the constant and infinitely-repeated eleof
ments
thought, they, must become the automatic ele-1
the elements of thought which it is
merits of thought
" forms of intuition/'
rid of the
to

in the ego.

get

impossible

the only possible reconciliation
between the experience-hypothesis and the hypothesis of
neither of which is tenable by itself.
the transcendentalists

Such,

it

seems to me,

is

;

Insurmountable
doctrine

(as

we

difficulties are

presented by the Kantian
an<l the anl%6nist

shall* hereafter see);

doctrine, taken alone, presents difficulties that are equally

Tq jest with the unqualified assertign
antecedent to experience, the jnind is a blank, is to ignore
whence ,cornes the power of organizing expe.
the questions

insurmountable.

^

v

H H

2
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rlf-nces ?
-

4

.

3

arise the different degrees of that

whence

d by

!v;i*:iiuals of

different

races of organisms,

power

different

If^ at birth, there exists

same race?

the

and

L" but a passive receptivity of impressions,, why
Should it be
t^t'a horse as educable as a man?
the difference, then why do
makes
r Jot
1
language
rh- cat aud the dog, reared in the same household,

t\
i"

v

i

<

*'

and kinds of intelligence ? Underequal degrees
form, the experience-hypothesis implies
hit rli? presence of a definitely-organized nervous system
a fact not needing to be
i> a circumstance of no moment
.rr-vo at

o,

in its current

1

Yet it is the all-important fact the
one sense, the criticisms of Leibnitz and
the fact without which an assimilation of ex-

ji^n into account
ta.'t

others pointed

Throughout the animal
are dependent on the
actions
the
general,
kingdom
nervous structure. The^jghysiologist shows us that each

periences
1

I

to which, in

is

inexplicable.

in

|

Hex movement implies the agency of certain nerves and
pmglia; that a development of complicated instincts is
accompanied by complication of the nervous centres and
their commissural connexions ; that the same creature in
it.

different stages, as larva and imago for example,
changes its
instincts as its nervous structure changes ; and that as we

advance to creatures of high intelligence, a vast increase in
the size and in the complexity of the nervous system takes
place.

Whatjis the obvious
^

inference

ability to co-ordinate impressions

and

?

It is

that the

to perform the

appro-

priate actions, always implies the jpre-existence of certain
*

What is the meaning of
many established relaso many established rela-

serves arranged in a certain
way.
ihe human, brain ?
It is that the
tions among*" its parts, stand for

tions

among the psychical changes. Bach of the constant
among the fibres of the cerebral masses, answers

connexions

to some constant connexion of
phenomena in the experiences of the race.
Just as the organized
arrangement subsisting between the sensory nerves of the nostrils and the
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motor nerves of

tlie respiratory muscles, not
only makes
a
but
in
the
sneeze,
also,
possible
newly-born infant, implie?
sneezings to be hereafter performed ; so, all the organized

among

arrangements subsisting
brain, not only

*

the nerves of the infant's

make

possible certain combinations of imbut
also
pressions,
imply that such combinations will hereafter be made
imply that there are answering combina-

world

tions in tho outer

imply a preparedness to cognize
implj faculties of comprehending them.

these combinations

the resulting compound psychical changes,
do not take place with the same readiness and automatic
it is true
precision as the simple reflex action instanced

It is true that

that

some individual experiences seem required to establish
But while this is partly due to the fact that these

them.

combinations are highly involved, extremely varied in their
modes of occurrence, made up therefore of psychical relations less completely coherent, and hence need further repeti tions

to perfect

them

;

it is

in a

much

greater degree due

to the fact that at birth the organization of the brain is in-

for
complete, and does not cease its spontaneous progress
that
contend
who
Those
afterwards.
twenty or thirty years
results wholly from the experiences of the indi-

knowledge

they do the mental evolution which
of the nervous
accompanies the autogenous development
as great as if they were to
system, fall into an error

vidual, ignoring

as*

forgrowth and structure to exercise,
to assume the adult form.
getting the innate tendency
Were the infant 'born with a full-sized and completelyconstructed brain, their position would be less untenable,

ascribe all bodily

But, as

1*

j

the case stands, the gradually-increasing intelli-

childhood and youth, is more
gence displayed throughout
the
to
attributable
completion of the cerebral organization,
truth proved bj the
individual
than to the
experiences a
sometimes
is
there
life
displayed a high
fact that in adult

endowment of some

faculty which, during education,

never brought into play.

was

/
i

j

j

/

Doubtless, experiences received \
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by the individual furnish the concrete materials for all
Doubtless, the organized and semi-organized
thought.
arrangements existing among the cerebral nerves, can give
no knowledge until there has been a presentation of the
And doubtexternal relations to which they correspond.
j

s daily observations and reasonings aid the
formation of those involved nervous connexions that are iu

less,,

the chiid

process of spontaneous evolution ; just as its daily gambols
But saying this is quite
aid the development of its limbs.
a different thing from saying that its intelligence

is

wholly

That is an utterly inadmisexperiences.
produced by
a doctrine which makes the presence of a
sible doctrine
brain meaningless a doctrine which makes idiotcy unacits

*

countable.

In the sense, then, that there exist in the nervous system
certain pre-established relations answering to relations in
the environment, there is truth in the doctrine of ' ' forms of

not the truth which

intuition"

its

defenders suppose, but

a parallel truth.
Corresponding to absolute external relations, there are established in the structure of the nervous

system absolute internal relations

relations that are potenpresent before birth in the shape of definite nervous
connexions ; that are antecedent to, and independent of,

tially

individual experiences ; and that are
closed along with the first cognitions.

derstood,

it is

automatically disAnd, as here un-

not only these fundamental relations which

are thus pre- determined ; but also hosts of other relations
of a more or less constant kind, which are congenitally

by more or less complete nervous connexBut these pre-determined internal relations,
though independent of the experiences oF the individual,
represented

ions.
}

are not independent of experiences in general
they have
been determined by the experiences"of preceding organisms.
The corollary here drawn from the general argument is,
:

;

the^human .brain is an organized register of infinitelynumerous experiences receive'S during jjh[g evolution of jjyjb,
that
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or rather, during the evolution of that series of organisms
through which the human organism has been reached. The
eifects~^Tthe most uniform and frequent of these experiences
have been successively bequeathed, principal and interest
aud have slowly amounted to that high intelligence which
lies latent in the brain of the infant
which the infant in
;

and perhaps strengthens or further comand
with minute additions,, it bequeaths to
which,
plicates
future generations. And thus it happens that the European
inherits from twenty to thirty cubic inches more brain than
after life exercises

Thus it happens that faculties, as of music,
which scarcely exist in some inferior human races, become
Thus it happens that out of
congenital in superior ones.

the Papuan.

savages unable to count up to the number of their fingers,
and speaking a language containing only nouns and verbs,
arise at

length our Newtons and Shakspeares.

CHAPTEE

VIII.

THE FEELINGS.
209.

The

which we
and inseparable from,

assertion that those psychical states

class as Feelings, are involved with,

we class as intellectual processes, seems a contradiction to direct internal perceptions.
It will^jjadeed, be
admitted
that
intellectual
be sepaatjonce
processes
those which

canno|

jrated from ejai-peripheral feelings, real or ideal since, invariably, these are either the immediate terms, or the ultimate

components of the terms, between which relations are established in every cognition.
the feelings initiated in us

But while all will grant that
by the forces of the external

world, are, in their presentative or representative forms, the
indispensable materials of thought, and that therefore to

and fe^Hng: m cannot be parted; manyf
demur to the proposition that feelings of the ento-!
peripheral and central classes are not separable from Intelthis extent intellect

will

lectual processes.

^

Some approach towards a right comprehension of the
by recalling certain leading conclusions set down among the Inductions of
Psychology. We
matter, will be gained

saw thatJUind is ^composed of
feelings and the relations between feelings. We saw that
the^feeUngs are primarily
divisible
^mto^the centrally-initiated"" ancf tEe peripherallvinitiated 7 which last are re-divisibte into those which are
initiated at; the outer surface of the
body and those which

j
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are initiated within the
body.
great orders of feelings, we
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On

comparing these three
found that whereas the
epiperipheral are relational to a very great extent, the
entoperipheral, and still more the central, have but small
aptitudes for entering into relations. Hence, by implication,
it was shown that the relational element
of Mind is in no case
absent.
But the relational element of Mind is the intellec- 1
tual element.

"Obviously, then, nqjdnd of feeling, sensa-I
can be wholly freed from the intellectual f

tional or emotional,

element.

Further, this conclusion is implied by the argument elaborated in the
foregoing chapters. If all mental phenomena
are incidents of the
correspondence between the

organism
environment and if this correspondence
passes insensibly from its lowest to its highest forms
then, we may
be certain, a priori,
orders
of
thatjio
Feelings can be com-

and

its

;

;

pletdy disentangled from other phenomena of consciousness.
We may infer that they must arise gradually out of the
lower forms of psychical action, by
steps such as lead
the

to

higher forms of psychical action

already traced

and that they must constitute another aspect of these.
This is just what we shall find.

out

it

;

210. Before proceeding to the synthetic
interpretation,
may be well to remark that even in our ordinary experi-4

ences, the impossibility of dissociating the psychical states!
classed as intellectual from those seemingly most unlike!
states classed as emotional, may be discerned,
While we continue to compare such extreme forms of
the two as an inference and a fit of anger, we may fancy

psychical

that they are entirely distinct.
diate jriodes of consciousness,

Butjfjve.^exjamin,,,iiLterme-

we

shall quickly

^

which avo Jbofcli co^nitiv0_a]KL^motivp.
the state oFTnmd produced by seeingja..b.ga^
Primarily, this is a co-ordination o the visual impressions
which the statue gives, resulting in a consciousness of what

J

j
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they mean; and this we call a purely intellectual act. But
usually this act cannot be performed without some pleasurable feeling of the emotional order.
this

emotion arises from the

human
that

we

it

feel

be said that

it

ideas associated with the

that though these aid in its
cannot be altogether so accounted for ; seeing

form, the rejoinder

production,,

many

Should

is,,

a kindred pleasure on contemplating a fine

If it be urged that, even in this case, collateral
building.
states of consciousness are induced which suffice to explain

the emotion, then, whence results the gratification given on
The
looking at a simple curve an ellipse or parabola ?
manifest difficulty in disentangling the cognitive from the

emotive in these cases, becomes, in other cases, an impossiNot only does the state of consciousness produced
bility.

by a melody show us

emotion
a
but
state
of
consciousness
the
entangled,
produced by
*
a
of
is
combination
Not
does
so.
tone
only
singlebeautiful

g^^-2^_

^

colours, as in a landscape, productive of a pleasurable feeling

beyond that due to mere sensations ; but there is pleasure
accompanying the perception of even one colour, when of
great purity or brilliance. Nay, the touch of a perfectly
smooth or soft surface causes an agreeable consciousness.
In all these cases the simple distinct feeling directly aroused
by the outer agent, is joined with some compound vague
feeling indirectly aroused.

(See
128.)
Otherwise put, the matter stands thus. The materials
I
dealt with in every cognitive process are either sensations or
I

the representations of them. These sensations, and by implication the representations of them, are habitually in some

I

|

or disagreeable.
^degree agreeable

Hence, only in those rare
terms and its remote associations are
jcases
absolutely indifferent, can an act of cognition be absoHutfily free from emotion.
Conversely, as every emotion
in

which both

its

\

involves the presentation or representation of objects and
and as the perceptions, and by implication the
ajctjon^ ;
/recollections, of objects

and

actions, all

imply cognitions;
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follows that no emotion can be
absolutely free from cog-

nition.

211. The relation between
intelligence and feeling will
be most clearly understood on studying the relation between
perception and sensation,, which are the simplest forms of
the two.

Every sensation, to be known as one, must be perceived ;
and must so be in one respect a perception. Every
perception must be made up of combined sensations
and must so
;

be in one respect sensational. But though they haye the
same essential elements, these elements are not similarly

dominant in the two. In sensation,, consciousness is occupied with certain affections of the organism. In percep*
tion, consciousness is occupied with the relations among
those affections.

Sensations are primary undecomposable
while perceptions are secondary
;

states of consciousness

decomposable

states, consisting of

changes from one primary

Hence, as continuance of the primary states
is inconsistent with the occurrence of changes, it follows
state to another.

that consciousness of the changes is in antagonism with
So
consciousness of the states between which they occur.
that perception and sensation are, as

it were, ever
tending
exclude each other, but never succeeding.
Indeed,
consciousness continues only in virtue of this conflict.

to

Without the primary affections of consciousness, there can
be no changes from one primary affection to another ; and
without changes from one to another, there can be no
affections, since in the absence of changes conprimary

sciousness ceases.

nor of the affections

Neither consciousness of the changes,
between which they occur, can exist by

Nevertheless, either
to subordinate the other.

itself.

may

so predominate as greatly
the changes are so rapid

When

that the states forming their antecedents and consequents
do not last for appreciable times, consciousness is almost

wholly occupied with changes

with the relations

among
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sensations

:

sensations are present so far only as is needful

for the establishment of relations

among them ; and we have

On the
that condition of consciousness called perception.
other hand,, when the states forming the antecedents and
considerable persistence, or
consequents of the changes have
rather when they are not permanently destroyed by the
but continually return, and are thus broken by the

changes

changes only so far as
when., therefore,,

is

needful to maintain consciousness

some one of them by

its

continuous recur-

rence, greatly predominates over others ; then there results
the condition of consciousness called sensation.

Xow this is just the relationship which exists throughout
between knowing in general and feeling in general. Though
differing from Sir William Hamilton respecting .the interpretation of the antagonism between perception and sensation, I agree with him in holding that the same antagonism

holds between cognition and emotion. The differences are
simply differences that arise from successive complications.
As, out of those simple perceptions forming the lowest class
of cognitions, the higher

cognitions result

by the com-

pounding of perceptions ; so, out of those simple sensations
forming the lowest class of feelings, the higher feelings arise

by the compounding of sensations. And as, when cognitions
grow highly compound their elements become too numerous to be all present together, and so become partly representative,

and afterwards sometimes wholly representative ;

when the feelings grow highly compound their elements
become too numerous to be all present together, and so
become partly representative, and afterwards sometimes
so,

wholly representative. These positions require elucidation.
It has been from time to time
pointed out that, in the
of
there
is
a progressive consoliMind,
development
dation of states of consciousness.
States of consciousness
once separate become indissociable.
Other states that
were originally united with
difficulty, grow so coherent
as to follow one another without effort.
And thus
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there arise large aggregations of states,,
answering to comexternal
men,
plex
things animals,
buildings which are
so welded together as to

be practically single

But

states.

by uniting a large number of related sensations into one state, does not destroy them.
Though sub-

this integration,

ordinated as parts of a whole, they

still exist.

And

being

severally in their original forms, feelings, this state which is
composed of them is a feeling a feeling produced by the
Hence a certain
fusing of a number of minor feelings.

pleasure accompanying

shows

all

kinds of perceptions

;

as every

Not

only, however, does this hold with the
groups of simple sensations that are united to form percepWhen
tions ; but it holds with groups of these groups.
child

us.

the composite states of consciousness answering to single
complex objects, become sufficiently consolidated; then, if
the daily experiences present some constant assemblage of

a particular
objects, such as those distinguishing
these into a still
of
consolidation
a
there
results
locality,
the feelings severally constilarger aggregate of states:

complex

tuted by these composite states, are, in their turn, merged
into a more composite feeling, which in its mixed and com*
on the emotional. And
paratively massive character verges
then from the union of this composite feeling with other

which are mainly reprecomposite feelings, the elements of
in
the domestic relations,.
those
as
such
implied
sentative,
there is produced an extremely involved and massive
of the emotional order, answering to the idea,

;

I

j

r

feeling

But now

home.
as these

ing

compound

grades,

let it

be remarked that as

fast

states of consciousness in their ascend-

severally

become, by

integration

of

I

;

their

to play
elements, practically single ; so fast do they begin
that
mental
the
in
single states
the same parts
processes
with
inconsistent
a
sensation
of
The continuance
being
do.
of
consciousness
that
saw
we
the occurrence of a change,
variance
at
ever
is
changes, or relations among sensations,
Here we may
with consciousness of the sensations.

j

j

j

I

!

j-

f
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similarly see that in proportion as a composite feeling includbecomes consoliing" many sensations and their relations,
dated,, its

continuance must be at variance with the occurrence

must
of a change to some other composite feeling ; that is
be at variance with the establishnie-it of a relation between
the thing causing such composite feeling, and any thingmust be at variance with cognition. And
else ; that is
hence arises the fact known to persons analytically inclined-,

when they think about any gratification they are receiving
speculate upon the cause of it, or criticise the

that

the gratification is suspended.
it
These several expositions have, I think, made

object of

it

clear

that cognition and feeling, throughout all phases of their
The
evolution, are at once antithetical and inseparable.

that they are but different aspects of the same
development, and may so be expected to arise from the
same root by the same process. This being understood we

implication

is

may now go on

to consider the feelings synthetically.

212. "Where action

not exist.

Of

this

is

perfectly automatic, feeling does
several proofs.
have the

we have

We

proof that in creatures most markedly exhibiting them,
automatic actions go on equally well when the chief nervous

We

centre has been removed.
have the proof that our own
automatic actions are unaccompanied by feelings as wit"ness those of the viscera in their normal states.
And we
:

have the further proof that actions which in ourselves are

by which the foot is
withdrawn from scalding water), and which, so long as they
are accompanied by feeling, are accompanied by will, become more energetically automatic if feeling is lost. When

partly voluntary, partly reflex (as that

injury of the afferent nerves has destroyed sensibility in a
limb, the slightest stimulus, as the touch of a feather, pro-

duces reflex movements that are stronger than those produced in a limb retaining its sensibility.
This antagonism, of automatic action and feeling will be
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better understood on observing that feeling involves a perTo have the
sistence which automatic action negatives.
state of consciousness recognizable as a particular feeling,
implies some duration of that state ; and in proportion as it
fills a smaller interval in the chain of states, in the same

proportion does it lapse out of consciousness in the same
The proposition is a
proportion does it cease to be felt.
To say that a state of consciousness has considertruism.
able continuity, is to say that it is a distinct element of
consciousness ; which is the same thing as being known or

To say

that it has scarcely any continuity, is to say
forms a scarcely perceivable element in consciousness ; which is the same thing as being scarcely at all
known or felt. And to say that it is a state of conscious-

felt.

that

it

ness having no appreciable length, is to say that it forms no
element in consciousness which is the same thing as being
;

not

known

or

It follows, therefore, that

felt.

when

a set

of psychical changes occurs instantaneously, the psychical
states forming the antecedents and consequents of the

changes are not

felt

set of psychical

;

and the further the consolidation of
is carried, the more complete

any
must be the absence of

changes

feeling.

Now

the completely-con-

solidated sets of changes are the automatic changes.
automatic changes are those of which the elements

The
are

Consequently, where all
practically fused into one change.
the psychical actions are perfectly automatic, there is no
feeling.

Memory and Reason is accomof
absence
entire
an
Peeling, the same progress
panied by
and
to
Reason simultaneously
which gives origin
Memory
did we find to be the
what
For
gives origin to Peeling.
circumstances under which Memory and Reason become
"While an entire absence of

nascent

?

We

organism to

its

found that when the adjustments of the
environment begin to take in involved and

infrequent groups of outer relations when, consequently,
the answering groups of inner relations include many ele-

4SO
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which some are not often repeated in experience
when, that is, there are formed groups of inner relations
whose components are imperfectly coherent when, as a
necessary result, there come to be hesitating automatic
inents, of

actions

;

nascent.

then,

Memory and Reason

rational, are,

simultaneously become

be automatic and the becoming
We have just
as we saw, the same thing.

The ceasing

to

when psychical changes are perfectly
The existence of feelare
without
automatic, they
feeling.
seen, however, that

to imply psychical states having some perBut psychical states having some persistence are
Thus
the states which result when automatic action fails.
become
too
the
complicated to
then, as
psychical changes
become
be perfectly automatic, they
incipiently sensational.
Memory, Reason, and Feeling take their rise at the same

ing

we have seen

sistence.

time.

A confirmation of this view, parallel to confirmations

given

two preceding chapters, may be set down. Among
our own mental processes, many which were once slow, and
were then accompanied by feeling, are by the same repetition which renders them automatic, also rendered indifferent
This is equally the case whether the accomor feelingless.

in the

panying feelings are painful or pleasurable.

In

reading-lessons, the child experiences a
spelling
of effort ; but in the adult, the identifisense
disagreeable
cation of words is a totally unemotional process.
The

out

its

learning of a new language requires labour that is more
or less unpleasant, and the first attempts to speak it soon

but

due practice it is spoken with
not to multiply illustrations, I
may quote the general remark that habit renders easy the
actions that once were hard, as
showing that this law-

produce weariness

;

entire indifference.

after

And

holds throughout; since by calling actions hard we mean
to some extent painful, and becoming
easy is ceasing to be
painful.
Equally general is the kindred truth.

So long as the combinations of properties they present are
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commonest

the

objects give pleasure to tlie
constant
;
by
repetition, the cominto perbecome
consolidated
pound impressions produced
fect cognitions of the objects, so fast do the objects become
to

it,

but as

infant

fast as,

Throughout childhood, youth, and manhood,

indifferent.

The often-repeated
daily manifested.
groups of psychical changes cease to be interesting ; and
there arises a demand for those that have not been experi-

the

same

fact

is

enced, or have been

The

little

experienced.

parallel is complete.

We

found that not only do

Memory and Reason begin where
cease to be automatic

;

the psychical changes
but that where they have existed

they disappear when, by perpetual repetition, the psychical
And here we find both that
changes become automatic.
Feeling arises under the same conditions, and that

it

ceases

under the same conditions.
Let us now devote our attention to the genesis of Feelings of more complex kinds.
213.

When

there

very similar groups

come

of

to

be cases in which two

external attributes

and

relations

motor
experience by
the
and
of
one
when, consequently,
presentation
changes;
of these groups partially excites two sets of motor
changes, each of which is prevented by their mutual antagonism from at once taking place ; then, while one of
these sets of nascent motor changes and nascent imhave

been

followed

in

different

pressions habitually accompanying it, constitutes a memory
of such motor changes as before performed and impressions

and while it also constitutes a prevision
of the action appropriate to the new occasion, it further constitutes the desire to perform the action.
For different as

as before received,

these three things eventually become, they are originally
further development of an illustration already used

one.

A

will

make

the

this manifest.

psychical

phenomena we

are

Suppose the subject of
considering, to have
I

I
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two animals somewhat similar in
and
colour, size,
general contour, one of which serves for
of which is a dangerous enemy.
The
and
the
other
prey
the
has
folbeen
enemy,
complex impression produced by
some
defensive
in
lowed
actions,
experience by injuries, by
by certain cries, and eventually by flight. The complex
impression produced by the prey has been followed in ex-

occasional experiences of

by motions of pursuit, by successful grappling and
to pieces and swallowing. But
biting, by processes of tearing
as these two complex impressions have many elements in
common, each tends in so far as there is a confusion between
them, to arouse either of these two sets of psychical changes;
and when one of these similar- animals is seen, each set be-

j

1
I

perience

:

I

;

comes nascent according as the impression produced varies.

At one moment the defensive

actions, the cries, and the
movements of escape, which have followed some such impression as that received, tend to arise ; and the next

i

moment

a change in the position of the perceived animal so
alters the impression, as partially to excite the psychical
states involved in pursuit, attack, destroying, and devouring.

But what

is

either of these partial excitations

?

It

is

nothing

;

;

;

than an emotional impulse a combination of representative feelings which forms the stimulus to action
a desire.
else

To have

in a slight degree such psychical states as accomthe
pany
reception of wounds, and are experienced during
is
to
be in a state of what we call fear. And to have
flight,
in a slight degree such psychical states as the processes of
catching, killing, and eating imply, is to have the desires to
catch, kill,

acts

are

and

eat.

nothing else

That the propensities to the
than nascent excitations of the

psychical state involved in the acts,

language of the propensities.
itself in

in

Fear,

is

stmctive passion

is

efforts

shown

to

:.

'

|

>

proved by the natural

when

strong, expresses

in palpitations, in
tremblings ; and these are just the manifestations that go
along with an actual suffering of the evil feared. The decries,

I

.!

escape,

in a general tension of the

mus-

[

<

;

?

i
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cular system, in gnashing of teeth and protrusion of the
claws, in dilated eyes and nostrils, in growls ; and these are
weaker forms of the actions that accompany the killing of

prey.

To such

objective evidences,, every one can add sub-

jective evidences.
Every one can testify that the psychical
state called fear, consists of mental representations of certain

painful results

;

and that the one

called anger, consists of

mental representations of the actions and impressions which
would occur while inflicting some kind of pain.
Possibly it may be objected, that to describe the group of
nascent psychical changes produced by some complex impression, as constituting at once a memory of the psychical

changes which had before followed this impression and a
desire again to go through such changes, is absurd ; since
the subject-matter of

memory is retrospective, while that of
The reply is, that though, when a
desire is prospective.
of
intelligence has been reached, these nascent
high degree
changes are joined with a consciousness of time past and
time future, and so come to have different aspects ; yet, at
the stage in which automatic action merges into the higher
forms of action, no such abstract conception as that of Time
can exist, and no such duality of aspect in these groups of
nascent psychical changes can arise. And a further reply
acts and feelings which become
is, that even in ourselves,
nascent in connexion with the idea of something prospective,
are at the same time retrospective; since they cannot be
represented at all unless they have been previously presented in experience, and the representation of anything
previously presented

is

memory.

The progress from these forms of feeling considerforms of fgelably compounded to those highly-compounded
214.

human

beings, equally harmonizes with the
evolution that have been laid down.
of
general principles
saw that advance from the simplest to the most complex

ing seen in

We

cognitions, is explicable

on the principle that the outer
i i

2

rela-

4St
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tious produce the Inner relations.

We

shall see that this

principle supplies an explanation of the advance from
the simplest to the most complex feelings.
For when the development of Life reaches this repeatedlydescribed stage in which automatic actions merge into
actions that are at once conscious, rational,, and emotive; what

same

must be the effect of farther experiences? The effect must
bo that if, in connexion with a group of impressions and the
nascent- motor changes resulting from it, there is habitually
experienced some other impression or group of impressions,
some other motor change or group of motor changes, this
will, in process of time, be rendered so coherent to the
original group, that it, too, will become nascent when
the original group becomes nascent, and will render the
Let us take
original group nascent if it is itself induced.
If along with

a case.
certain prey,

a certain scent has

the running down of
been habitually expe-

rienced, then, the presentation of that scent will render
nascent the motor changes and impressions which accompany the running down of the prey. If the motor changes

and impressions that precede and accompany the catching
of prey, have been constantly followed by destructive
actions, then,

when they

are rendered nascent, they will in

their turn render nascent the psychical states implied
An.d if these have been followed
destructive actions.

by
by

eating, then those connected with
be made nascent. So that the simple

those connected with
eating

will

also

olfactory sensation will make nascent those many and
varied states of consciousness Involved in the running

down, catching,
tions, visual,

are Abound
will

killing,

and eating of prey

:

the sensa-

auditory, tactual, gustatory, muscular, that
with the successive phases of these actions,

up
be present to consciousness as what we

call ideas

in their aggregate, constitute the desires to catch, kill,

and
and will, in conjunction with that olfactory sensawhich aroused them all, form, the impulse which sets

devour
tion

will,
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going the limbs in pursuit. The entire genesis of these
emotions thus results from successive complications in the
groups of psychical states that are co-ordinated ; and is
much determined by experience as is the union of

just as

any two simple sensations that constantly occur together.
like explanation may be given of emotions, which leave

A

subject of
that produced

them comparatively passive; as,, for instance,
scenery. By compounding groups of sensa-

the,

by

and ideas there are at length formed those vast aggreAn
gations which a grand landscape excites and suggests.
infant taken into the midst of mountains, is totally unaffected but is delighted with the small group of attributes
and relations presented in a toy. Children can appreciate,
and be pleased with, the more complicated relations of
household objects and localities of the garden, the field,
and the street. But it is only in youth and mature age,
when individual things and small assemblages of them have
become familiar and are automatically cognizable, that those
immense assemblages which landscapes present can be adequately grasped, and the highly integrated states of con-

tions

;

sciousness produced by them, experienced.
Then, however,
the various minor groups of states that have been in earlier

days severally produced by trees and flowers, by

fields

and

moors and rocky wastes, by streams, by cascades, by ravines
and precipices, by blue skies and clouds and storms, are
aroused together. Along with the immediate sensations
there

are

partially

excited

the

myriads

of

sensations

that have been in times past received from objects such
as those presented; further, there are partially excited
the multitudinous incidental feelings that were experienced

on these many past occasions ; and there are also excited
certain deeper, but now vague, combinations of states which
were organized in the race during barbarous times, wh?en its
pleasurable activities were chiefly among the woods and
waters.

And

actual but

which a

out of

all

these excitations,

most of them, nascent,

fine

is

some

of

them

composed the emotion

landscape produces in us.

;
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One of the

215.
Is

corollaries

from the foregoing doctrines
proportion

that, other things equal., feelings are strong in

as they include
tions^ or both.

many actnal sensations, or nascent sensaAs every one of the elementary states of

consciousness aggregated in the way described,
a feeling of some kind ; and as progressive

though it abbreviates each, leaves
however infinitesimal in amount

it
;

is

originally

integration

to the last a feeling,
follows that the

it

greater the accumulation of such infinitesimal amounts of
feeling, the greater must be the sum total of feeling experienced.
Quantity of feeling is of two kinds
that which arises from intense excitation of few nerves, and
that which arises from slight excitation of many nerves.

Thus, an unbearable sensation results if the tip of a finger
be held in boiling water. Conversely, though there is no

holding the tip of a finger in water above
Fahrenheit, an unbearable sensation results if the

difficulty in

110

whole body be plunged into water of that temperature.
So that the moderate excitation of all the nerves distributed
over the surface of the body, is equivalent, as measured by
its motor effects, to the extreme excitation of a few of them.
Similarly, though a very faint colour cannot be discerned

when

it

covers only a very minute surface

;

yet,

when

it

covers a great surface it can be discerned with ease. And
that the truth thus holding with actual sensations, holds
also with those nascent sensations which, as aggregated into

masses of ideas, distinct and indistinct, constitute the emotions, will be manifest on calling to mind how actions are
continually determined by the accumulation of motives;
that is, by the accumulation of such nascent feelings.
r

;

]

From this corollary there is a second corollary. With a
qualification to be hereafter made, the higher the evolution
rises, the

stronger ..dp._the_ - emotions become.

For~"Sthe

r
increasingly-complex emotions successively *"developed, result from integration of pre-existing
groups of actual and
nascent sensations, the resulting totals must grow con-
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A

tinually larger.

truth

marked

illustration

which

of

this

the
passion
a
it
were
This is habitually spoken of as though
simple feeling; whereas it is the most .compound, and
Added to
therefore the most powerful, of all the feelings.
is

furnished

by the

unites

sexes.

the purely physical elements of it, are first to be noticed
those highly complex impressions produced by personal
beauty; around which are aggregated a variety of plea-

surable ideas, not in themselves amatory, but
an organized relation to the amatory feeling.
there

is

affection

which have

With

this

complex sentiment which we term
a sentiment which, as it can exist between those

united

the

of the same sex, must be regarded as an independent senThen there
timent, but one which is here greatly exalted.
is

in
the sentiment of admiration, respect, or reverence
one of considerable power, and which in this relation
:

itself

becomes in a high degree active.

There comes next the
be preferred above

To
feeling called love of approbation.
all the world, and that by one admired
to

beyond

all others, is

have the love of approbation gratified in a degree passing

every previous experience especially as there is added that
indirect gratification of it which results from the preference
:

Further, the
being witnessed by unconcerned persons.
To have
allied emotion of self-esteem comes into play.

succeeded in gaining such attachment from., and sway over,
another, is a proof of power which cannot fail agreeably to

amour propre. Yet again, the proprietary feelits share in the general activity
has
there is the pleaing
the two belong to each other.
sure of possession
Once
more, the relation allows of an extended liberty of action.

excite the

:

Towards other persons a restrained behaviour is requisite.
Round each there is a subtle boundary that may not be
crossed an individuality on which none may trespass. But
in this case the barriers are thrown down; and tbus the
love of unrestrained activity is gratified.
Finally, there is
an exaltation of the sympathies. Egoistic pleasures of all
.
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kinds are doubled by another's sympathetic participation
and the pleasures of another are added to the egoistic
Thus, round the physical feeling forming the
pleasures.
;

nucleus of the whole, are gathered the feelings produced by
personal beauty, that constituting simple attachment, those
of reverence, of love of approbation, of self-esteem, of pro-

These, all greatly
perty, of love of freedom, of sympathy.
reflect
their excitements
to
and
exalted,
severally tending

on one

another,

And

unite to form the mental state

them

we

call

love.
comprehensive of mulwe
titudinous states of consciousness,
may say that this
passion fuses into one immense aggregate most of the ele-

as each of

is itself

mentary excitations of which we are capable j
hence results its irresistible power.

and that

Other emotions than those which arise by the simple
aggregation of large groups of psychical states into still

There goes on
larger groups, are similarly interpret able.
at the same time, and as a result of the same cause, an evolution of emotions that are not only more complex, but also

more

abstract.

Of

this,

the love of property supplies a,n
the development of intelligence

When

example.
has rendered time and locality cognizable ; and when, by
consequence, an uneaten portion of food can, when hunger

next makes nascent the psychical states that accompany
eating, be remembered as having been left in a particular
then, repetition of these experiences of a satiated
hunger, and a subsequently-recurring hunger that prompts

place

;

return to the remaining food, will establish an organized
connexion between the remembrance of such remaining food

and the various states of consciousness produced by a return
it.
Thus will be constituted an anticipation of a return

to

a tendency to perform all such actions accompanying
it
a return to it as are not negatived by satiety a tendency,
to

An

therefore, to take possession of it.
analogous process
will develop a tendency to take possession of some habitual
place of shelter ; and afterwards to take possession of things
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serving for

artificial shelter

and

for clothing.

Later

still,

things indirectly connected with personal welfare will come
to be included
as, for instance, the club used for a weapon,
the impressions produced by which will make nascent the
;

various pleasurable feelings that have accompanied its sucThe same
cessful use, and the conception of further use.

process rising to still higher complications, will generate a
propensity to take possession not only of various weapons

and appliances of

daily

life,

but also of the tools and

materials required to make such weapons and appliances ;
afterwards of the materials required to make such tools
and

on until the things accumulated
become numerous and varied.

so

for

one purpose or other
But now ob-

serve that in proportion as these things become numerous
and varied, and in proportion as the acts of acquiring them

and preserving them become frequent, a great variety of
pleasurable excitements will come to be associated with the
act of taking possession or holding possession.
Hence this
act itself, being continually the initiator of pleasurable ex-

citements, will become a source of pleasurable excitement.
And as the excitement thus caused must be more habitual

than that caused by any particular order of objects ; as,
further*, the special excitements attaching to special objects
possessed, must, in virtue of their variety, prevent the excitement of possession from being connected with any one of

them

in particular; it results that the excitement of possession will grow into one of a new kind, uniting into a
large but vague aggregate the various excitements to which
it

And when money

comes to be the represenvalue as abstracted from special
the miser shows us how the desire of possession in

ministers.

tative of value in general

objects

may become almost independent of those from
arose
and may exceed in strength any of them in-

the abstract

which

it

;

dividually.

As further illustrating the origin and nature of the more
abstract emotions, let me add one still in course of evolution
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among

civilized

men

and as yet but imperfectly developed.

;

the sentiment of personal
I refer to the desire for liberty
which
that
the love of property bears
like
relation
rights.

A

to the gratifications which property brings,, this love of unrestricted action bears to the gratifications derivable from
property and from all other things. As the satisfaction of

material objects directly or inso
to
life
the satisfaction of the other
;
directly ministering
is in securing those non-material conditions without which
the one

is

in securing the

the material objects can neither be obtained, nor preserved,
nor used. While the possession of certain kinds and combinations of matter

is

filment of the desires

;

a very general pre-requisite to the fula still more general., and indeed uni-

versal, pre-requisite is that

freedom of motion without which

not only impossible to get and utilize such matter, but
impossible to perform any action whatever. This senti-

it is

is

ment

of personal rights,

answering to certain complex relawhich the members of a society stand to one another
being a gratification in the maintenance of such relations
with other men as involve the least restraint on individual
action is manifestly far more abstract,, and far wider in its
As uniting in one general
co-ordinations, than any other.

tions in

sentiment the desire for liberty of person, liberty of acqui-

and possession, liberty of movement from place to
and so on, it supposes an extremely extensive aggregation of psychical states.
It could not begin to be organized until mankind grew into
permanent social relations, and it has manifestly long been

sition

place, liberty of speech, liberty of trade,

in process of development.
It remains to add the qualification which, as above said,
must be made to the assertion that these central feelings or,

emotions grow in power as they grow in complexity and in
extent of integration. For though, other things equal, the

power of an emotion thus compounded out of clusters of elementary feelings ideally revived, is proportionate to the
number of such elementary feelings united in it ; yet, very
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often other things are not equal.
Along with, greatness of
number there may be lowness of intensity. Where, as in
the above case, the connexions established in experience are

comparatively infrequent, and very
of the states of consciousness is
the
co-ordination
varied,
so weak that they render one another nascent in but a feeble

extremely intricate,

way

;

and hence, the

that produced

total effect is in many cases less than
smaller aggregate more strongly exa
by

cited.

216. After what was said at the close of the last chapter,
I need -hardly say that this evolution of composite feelings
through the progressive integration of psychical states that
are connected in experience, is effected by thejnheritance of

continually-accumulating modifications.
The J.aw_qf development of the mental activities considered

:

under their cognitive aspect, equally applies to them conThat gradual organisidered under their emotional aspect.
zation of forms of tliougBF which we saw results from the
experience of uniform external relations, is accompanied by
the organization of forms of feeling similarly resulting.***
Given a race of organisms habitually placed in contact with
:

any complex set of circumstaixes, and

if its

members

are

already able to co-ordinate the impressions made by each of
the various minor groups of phenomena composing this set
of circumstances, there will slowly be established in them a
co-ordination of these compound impressions corresponding
to this set of circumstances.

The ^constant, experiences

of/'

successive generations will gradually strengthen the ten-[
dency of all the component clusters of psychical states to V

make one another nascent. And when ultimately

the union of

*
'

them, expressed in the inherited organic structure, becomes
innate, it will constitute what we call an emotion or senti-

ment, having this set of circumstances for its object.
In their more involved phases these compound forms of
feeling differ from the compound forms of thought partly

}

I*
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the assemblages of external attributes and
actions and relations to which they answer,, are immensely
more extensive, far more concrete, and extremely miscelin

this,

that

One
laneous and variable in their ultimate components.
of
is that they never lose their emthis
consequence
further difference similarly
character.

A

pirical

that in each form of feeling thus compounded,
implied,
as
it does to successive sets of external circumanswering
is

stances which have only a general resemblance, the relaand therefore cannot

tional elements are never twice alike,

distinctly fixed ; whence it follows that the cogniof the aggregated states remaining feeble,
character
tive
third
character
remains strong.
sentient
their

become

A

these central feelings must be added.
As the clusters of elementary feelings out of which they are
formed, do not recur in exactly the same combinations are
differential trait of

it were, super-posed so that their components fit with
the like previous components; it necessarily happens that
the successive clusters blur one another, and the com-

not, as

produced becomes, though massive, very dim
illustration will make this effect comprehensible.
Imagine that representations of many different
sunsets, painted, let us say, on glass, were placed over one
what would be
another, and looked at by transmitted light

pound

feeling

An

or vague.

the result

?

Disagreeing in the outlines of their horizons,

their clouds, their special objects, these super-posed representations would make a confused and hazy combination, in

which no particular thing and no defined portion of colour
would be visible ; but in which, nevertheless, there would
be these general characters a glow in the middle region, a
duller region above it, and a comparatively dark region
below.

Similarly, as the successive impressions produced
series of individuals, by manifesta-

om an individual, and a

tions of anger in those they coine in contact with, have
general but not special resemblances as the harsh tones,

the contorted features,

and the pains that are apt to bo
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suffered from the acts which, follow, always differ in their
details though they have a family likeness ; it results that

the general impression

left

unobliterated

must be very indefinite
compound feeling which we call

details

:

the

fear,

by the disagreeing

gradually-organized
will have a character

nothing like so specific as that of a simple peripheral feeling.

Such being the differences that naturally arise between
the organized forms of feeling and the organized forms of
thought in the course of their evolution, let us now observe

\

the likenesses that naturally arise.
As jhej'orms of thought, or the accumulated and trans-*

mitted modifications of structure produced by experience, lie*
latent, in each newly-born individual, are vaguely disclosed;
a|ong;jvith the first individual experiences, and are gradually;
made definite by multiplication of such individual experi-

ences

;

so the forms of feeling, likewise lying latent, are;

feebly awakened by the first presentations of the external:
circumstances to which they refer, and gradually gain that!
degree _of distinctness which they are capable of, through^
Thus
often-repeated presentations of these circumstances.

the infant, as soon as its perceptions are developed enough
to allow of even an imperfect discrimination of faces and of
sounds, is made to smile automatically by the laughing face

and tender tones of its mother or its nurse. An organized
been established in the race between the perception of this natural language of kind feeling and the subsequent experience of benefits from those who manifest it. This
natural language being impressed on the infant's senses, a
dim feeling of pleasure is awakened while it is still incap-

relation has

able of

knowing what the natural language means.

But

in

course of time personal experiences teach it the connexion
that exists between these appearances assumed
by other

persons and the receipt of gratifications from them ; and I
then the vague body of the emotion which it has inherited /

assumes a more intelligible form.
That the experience-hypothesis as ordinarily understood.
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inadequate to account for emotional phenomena, will be
If possible, it is even more at fault in
sufficiently manifest.
is

respect to the emotions than in respect to the cognitions.
The doctrine that all the desires, all the sentiments, are

generated by the experiences of the individual, is so glaringly at variance with facts, that I cannot""but wonder how
any one should ever have entertained it. Not to dwell on
the multiform passions
displayed by the infant before there
has been such an amount of
experience as could possibly
suffice for the elaboration of

,

i

them, I will simply point to
the most powerful of
passions the^amatory passion as one
which, when it first occurs, is absolutely antecedent to all
relative experience whatever.

CHAPTER

IX.

THE WILL.
217. All

who have

followed the

argument thus

far,

development of what we call Will, is but
another aspect of the general process whose other aspects
have been delineated in the last three chapters. Memory,
will see that the

Reason, and Feeling, simultaneously arise as the automatic
actions

Will,

become

complex,, infrequent, and hesitating 3 and
at the same time, is necessitated by the.
-

arising
conditions.

As

the advance from the simple and
indissolubly-coherent psychical changes, to the psychical
changes that are involved and dissolubly coherent, is

same

in

the

itself

Feeling
Will.

so,

;

On

commencement
too,

is

in

of

itself

Memory, Reason, and
the commencement of

from

compound
highly compounded as

passing

those actions so

it

reflex

actions

to

to jae imperfectly

from the organically - determined
psychical changes which take place with extreme rapidity, to the psychical changes which, not "being organically determined, take place with some deliberation, and
therefore consciously ; we jpa ss to a kind of mental action
which, is one of Memory, Reason, Feeling, or Will^ accordreflex

on

passing

:

it we look at.
we may be certain, even

ing to the side of

"Of

this

For

since all

in anticipation of anyl

modes of consciousness

cari
special synthesis.
be nothing else than incidents of the correspondence be-|

s
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tween the organism and

its

f

environment

;

I

they must all be
the co-ordinated

j

different sides of, or different phases of,,
groups of changes whereby internal relations are adjusted to

external relations.

Between the reception

t

^

of certain impres-

f

and the performance of certain appropriate motions,
there is some inner connexion.
If the inner connexion is

J

sions

,

of the reflex order, either simple or
and
none
of
the phenomena "of consciousness
compound;
exist.
If
the
inner
connexion is not organized, then
proper,

organized, the action

is

the psychical changes which come
and motions are conscious ones

have

all

:

;

|j

f
f

the entire action must

I

must

simultaneously exhibit Memory, Reason, Feeling, and Will ;
can be no conscious adjustment of an inner to an

for there

outer relation without all these being involved*
consider the matter more nearly.

When

the automatic actions

become

Let us

so involved,

so varied in kind, and severally so infrequent, as no longer
to be performed with unhesitating precision
when, after

the reception of one of the more complex impressions, the
appropriate motor changes become nascent, but are pre-

vented from passing into immediate action by the antagonism of certain other nascent motor changes appropriate to
some nearly allied impression there is constituted a state
;

of consciousness which,
displays what we term

when

volition.

it

f

between the impressions

the essential elements of a conscious action

218.

1"

finally issues in action,

Each

set of nascent

motor

changes arising in the course of this conflict, is a weak revival of the state of consciousness which accompanies such

motor changes when actually performed is a representation of such motor changes as were before executed under
like circumstances
is an idea of such motor changes.
We
have*, therefore, a conflict between two sets of ideal motor
changes which severally tend to become real, and one of
which eventually does become real
and this passing of
an ideal motor change into a real one, we distinguish as
;

-
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In a voluntary act of the simplest kind, we

can_find nothing beyond a .mental representation of tlie act
followed by a performance of it a rising of that incipient
psychical change which constitutes at once the tendency to

and the idea of the act, into the complete psychical
change which constitutes the performance of the act, in so
Between an involuntary movement of
fir as it is mental.
the leg and a voluntary one, the difference is that whereas
the involuntary one occurs without previous consciousness
of the movement to be made, the voluntary one occurs only
and as the
after it has been represented in consciousness
it is nothing else than a weak form of the
of
representation

act

..

;

psychical state accompanying the movement,, it is nothing
else than a nascent excitation of the nerves concerned, pre-

ceding their actual excitation.

Involuntary movement im-

plies that the psychical states accompanying the impression
and the action, are so coherent that the one follows the

other instantly;

while voluntary

movement

implies that

they are so imperfectly coherent, that the psychical state
accompanying the action does not follow instantly is pararoused before it is fully aroused; and so occupies
consciousness for an appreciable time. Thus the cessation
of automatic action and the dawn of volition are one and
tially

the same thing.
It is quite true that as

we advance from the

earliest

and

simplest manifestations of Will to its later and more involved manifestations, the composite state of consciousness

-

by which any act is preceded includes much beyond the
nascent motor changes, and even much beyond the ideal
sensory impressions which the act will immediately render
real ones.
It further includes an extensive aggregate of
ideal sensory impressions such as have before been more or
less remotely realized by the act; and which constitute
representations

%
'!>

of the various

Even when Will

is

accompaniment of

this kind.

but

consequences of the act.

must be some
Along with any two conK

incipient,

there

.

;
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of motor changes produced by an indistinctly
cognized impression, there will become nascent the several
pleasurable or painful psychical states which have in expeflic-ting sets

rience been respectively connected with such motor changes.
These are partially integrated with the other psychical

and nascent, which the impression immediand by increasing the group of
ately or mediately excites
psychical states which cohere with the appropriate motor
changes, they add to the tendency which those motor
states,,

actual

;

changes have to take place.
By that ever-progressing
fusion of psychical states described in the last chapter,
these ideal sensory impressions representing distant consequences, come to form the greater part of the composite
psychical state which precedes the act constitute the mass
of what we call the desire to perform the act ; and thus

obscure that original relation between sensations and motions which is their nucleus.
But the general nature of
the process remains the same.
Feelings, immediately derived from the senses or mediately suggested by such, make
nascent certain appropriate motor changes, and the ideal

changes; these, again, make
nascent other changes and other ideal feelings and so on
to many degrees of remoteness
producing a complicated
of
and
actions
group
imagined
consequences. All of these
feelings connected with such

;

:

having, directly or indirectly, connexions in experience
with the motor changes, or with antagonist motor changes,
tend to produce or to prevent the action. An immense

number

of psychical states are partially aroused,

some of

which unite with the original impression in exciting the
action, while the rest combine as exciters of an opposite
and when eventually, from their greater number or
action
intensity, the first outbalance the others, the interpretation
is

ihat, as

strong to

an accumulated stimulus, they become sufficiently
the nascent motor changes pass into actual

make

motor changes.
That Will conies into existence
through the increasing

1

f
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complexity and imperfect coh.eren.ce of automatic actions, is
clearly implied "by the converse fact, that when actions
which were once incoherent and voluntary are very frequently repeated, they become coherent and involuntary.
Just as any set of psychical changes originally displaying

Memory, Reason, and Feeling, cease to be conscious, ra
tional, and emotional, as fast as by repetition they grove
so do they at the same time pass beyond
closely organized
the sphere of volition. Memory, Reason, Feeling, and Will,}
:

simultaneously disappear in proportion as psychical changes
Thus, the child learning- to

\

become automatic.

walk, wills each movement before making it ; but the adult,
when setting out anywhere, does not think of his legs but
of his destination, and his successive steps are made with
no more volition than his successive inspirations. Every
one of those vocal imitations made by the child in acquiring
its mother tongue, or by the man in learning a new language,
is voluntarily made ; but after years of practice, conversation is carried on without thought of the muscular adjustments required to produce each articulation the motions
of the larynx and mouth respond automatically to the trains
of ideas.
Similarly with writing, and all other familiar
:

Not only is this so with actions daily
the
lives
of all, but it is so with special habits.
in
occurring
From time to time curious results hence arise ; as in the

processes.

case of the old soldier

home

for his

Sunday' s

who

let fall

dinner,

was shouted behind him.

the pie he was carrying
"
the word " attention

when

The same general truth

cognized in the common remark, made of
"
long persisted in some evil practice, that

"
over himself

is re-

any one who has
he has lost power

" can no
longer control himself:" that is to
say, by frequent repetition certain psychical changes have
more or less passed from the voluntary into the automatic.*
* Dr.

Hughlings Jackson narrates

that of the old soldier.

"Some

of

an animal an action analogous to I
" I was on an
omnibtis,|

years ago," he says,

K K 2
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219.

Long

before

reacliing this

point,,

most readers

must have perceived that tlie doctrines developed in the
last two parts of this work are at variance with the current
tenets respecting the freedom of the."WjlL That every one
is at liberty to do what he desires to do (supposing there
are no external hindrances) all admit; though people of
,

confused ideas commonly suppose this to be

the thing

But that every one is at liberty to desire or not
to desire, which is the real proposition involved in the
dogma of free will, is negatived as much by the analysis
of consciousness as by the contents of the preceding chapters.
From the universal law that, other things equal, the cohesion
denied.

proportionate to the frequency with
which they have followed one another in experience, it is
an inevitable corollary that all actions whatever must be
of psychical states

is

determined by those psychical connexions which experience
either in the
has_ generated
that general antecedent life

life

of

of

the individual, or in

which the accumulated

results are organized in his constitution.
To go at length into this long-standing controversy respecting the Will, would be alike useless and out of place.

I can but briefly indicate

what seems

to

me

the nature of

the current illusion, as interpreted from the point of view
fit which we have arrived.
will look at it first subjec-

We

and then objectively.
Considered as an internal perception, the illusion
results from supposing that at each moment the ego,
present as such in consciousness (I exclude the implied, but
unknown, substratum which can never be present), is
tively

and we were kept some time, as one of tlie horses would not start.
plans were tried to overcome its stupidity, but without success.
the

directed the conductor to shut the door violently (this

Driver
signal for starting).

At
is

last

a usual

went on at once."
Here the once voluntary act
hearing the sound, had become so automatic that an

Lond. Hosp. Reports.
of

To my great

Various

surprise the horse

Vol. L, 186 i, p. 45 i.

starting after
antagonist volition could not prevent

it.
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something more
ideas which then

the

tlian

When,

exists.

feelings and
after a certain compohas arisen in him, a

aggregate

of

mass of emotion and thought
man performs an action,, he commonly asserts that he determined to perform the action; and by speaking as though
there were a mental self, present to his conscioutiness, yet nou
included in this composite mass of emotion and thought, he
is led into the error of
supposing that it was not this
mass
and thought which determined
of
emotion
composite
the action.
But while it is true that he determined tho
site

and ideas determined

that the aggregate of his feelings
it; since, during its existence., this

aggregate constituted
constituted his mental

self.

it is

action,

also true

his

entire

consciousness

that

is,

Either the ego which

supposed to determine or will the action, is present in
If it is not present in conconsciousness or it is not.
it
is
of
which we are unconscious
sciousness,
something
of
whose
existence we neither have
therefore,
something,

is

nor can have any evidence.

If it is present in consciousever present, it can be at each moment
nothing else than the total consciousness, simple or com-

ness, then, as

it

is

pound, passing at that moment. It follows, inevitably,
thu,j when an impression received from without, makes nascent certain appropriate motor changes, and various o the

and ideas which must accompany and succeed
and
when, under the stimulus of this composite
them;
the nascent motor changes pass into actual
state,
psychical
motor changes; this composite psychical state which excites
the action, is at the same time the ego which is said to will
feelings

Naturally enough, then, the subject of such
psychical changes says that he wills the action ; since,
the_action.

psychically considered, he

is

at that

moment nothing more

tEan^Tilie composite state of consciousness by which
But to say that the performance <rf
action is excited.

action

is,

therefore, the result of his free will, is

the
the
to say that

he determines the cohesions of the psychical states

which

:

'
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action; and as these psychical states constitute himself at that moment, this is to say that these

arouse the

psychical states determine their own cohesions,
absurd.
Their., cohesions have been determined

which

is

by expe-

the greater part of them, constituting what we
call his natural character, by the experiences of antecedent
riences

organisms

and" the rest

;

his

by

own

experiences.

The

changes which at each moment take place in his consciousness, and among others those which he is said to will, are

produced by this infinitude of previous experiences registered in his nervous structure, co-operating with the immediate impressions on his senses the effects of these combined
:

factors being in every case qualified by the physical state,
general or local, of his organism.
This subjective illusion in which the notion of free will

commonly

by a corresponding

originates, is strengthened

The actions of pther

objective illusion.

individuals, lacking

they do that uniformity characterizing phenomena of
Hvhich the laws are known, appear to be lawless appear to
be under no necessity of following any particular order ;
;as

and are hence supposed to be determined by the unknown
independent something called the Will. But this seeming
indeterminateness in the mental succession is consequent
on the extreme complication of the forces in action. The
composition of causes is so intricate, and from moment to

moment
These

so

varied,

effects

are,

that

the

effects

are

not

calculable.

however, as conformable to law as the

actions.
The irregularity and apparent
are
"of the complexity; and
results
_ineyitable
_
equally arise in the inorganic world under parallel conditions.
To amplify an illustration before used
body

simplest

reflex,

freedom

:

A

in space, subject to the attraction of a single other body,
move* in a direction that can be accurately predicted. If

subject to the attractions of two bodies, its course is but
If subject to the attractions of
approximately calculable.
three bodies,, its course can be calculated with still less pre-
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cision.

And

if

on

all

sides of it there are multitudinous

middle
appear un-

"bodies of various sizes at various distances,, as in the

of one of the great star-clusters, its motion
influenced by any of them : it will move in some indefinable
-will

way

that

looks self-determined

:

it

will

seem to be

free.

Similarly, in proportion as the cohesions of each psychical
state to others, become great in number and various in

degree, the psychical changes will
apparently subject to no law.

|

become incalculable and

.

220. To meet objections that have been raised, let me
add here some explanations.
If we spoke of Henry VIII. as defying the Pope,
and then said that the English King also defied the Pope,
there would be a manifest mistaking of words for
The kingly power we know to be nothing bat
tilings.
for the power of a person, who
now of another. But in the
and
now of one nature
case of mental government, this confusion between words
and things is almost universal. The permanent name
for the holder of power, is supposed to imply an entity

the

permanent name

i

by the name of the temporary
speak of Will as something apart/;

additional to that implied

holder of power.

We

from the feeling or feelings which, for the moment, prevail'
over others ; whereas it is nothing but the general name'
given to the special feeling that gains supremacy and*:
determines action. Take away all sensations and emotions,
and there jpemains.no .."Will. Excite some of these, and'
1

'

\j

becoming possible, becomes actual only when one
group of them, gains predominance. Until
That
is
there
a tnotwQ (mark the word) there is no ^Will.
is to say, WHT'is no more an existence separate from the

Will,

of them, or a

predominant feeling, than a king is an existence separate
from the man occupying the throne.

That the ego is something more than the passing group
and ideas, is true or untrue according to the

of feelings

\

\
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It
degree of comprehension we give to the word.
true if we include the body, and its functions ; but it
untrue if we include only what is given in consciousness.

is

is

is the entire organism,
and
the nature of this ecjo is
nervous
including
system ;
more to do with the
had
no
the
infant
pre-determined

Physically considered, the ego
its

:

than with the colour of its eyes.
all the
considered
ego
physically,, includes
when
on
these
carried
functions
structures,
supplied with
by

structure of

its

brain

Further,, the

the requisite materials.

These functions have

for their

net result to liberate from the food, &c., certain latent
'forces.
And that distribution of these forces shown by the
of the organism, is from moment to moment
caused partly by the existing arrangement of its parts and
partly by the environing conditions.

activities

?

:

;

The physical structures thus pervaded by the forces thus
obtained, constitute that substantial ego which lies behind
and determines those ever-changing states of consciousness

we

call

Mind.

And

while this substantial ego, unknowable

in ultimate nature, is phenomenally known to us under its
statical form, as the organism, it is phenomenally known
its dynamical form as the
energy diffusing itself
through the organism, and, among other parts, through the
nervous system.
Given the external stimuli, and the

under

nervous

*

changes with their correlative mental states,
depend partly on the nervous structures and partly on the
amount of this diffused energy each of which factors is
[determined by causes not in consciousness but beneath con:

sciousness.
The aggregate of feelings and ideas constituting the mental I, have not in themselves the principle of
cohesion holding them together as a whole ; but the I
which continuously survives as the subject .of these chang-

ing states,

is

;

is
!

I

Statically

that portion of the Unknowable Power which
conditioned in special nervous structures

pervaded by a dynamically -conditioned portion, of the JJntnowable Power called energy. (Compare with
469.)

NOTE TO PABT
IN

his Principles

to the

of Mental Physiology, Dr. Carpenter, referring
evolution as caused by the inherited

doctrine of mental

effects of experiences,
"

But

IV-

had been

developed in the foregoing chapters, says:

foreshadowed as regards the Instincts of animals
(which are only lower forms of Man's intellectual Intuitions) by Sir John
Sebright, Mr. T. A. Knight, and M. lionlin j of \vbose observations a summary
has been given by the Writer in the Contemporary Review,, January, 1873 H
* * * And in the Fourth and Fifth Editions of his * Human
Physiology,!
published respectively in 1852 and 1S55, the Writer had distinctly expressed;
his belief that the Cerebrum of Man grows to the modes of thought in which
it is
habitually exercised ; and that such modifications in its structure are
transmissible hereditarily. * * * He here refers to this fact, merely to show
that the general doctrine above enunciated * * * is much older than Mr.
Herbert Spencer."
it

distinctly

Communications to which the above passage led, disclosed the
that Dr. Carpenter had not read this work; but had, as I
I pointed out to
understood, purposely refrained from doing so.
him the difference between the proposition that transmitted mental

fact

modifications produce varieties of mental faculty within the limits of
a species; and the proposition that Mind, in all its faculties, is
produced by transmissions of such modifications through all the
successions of species during the evolution of life upon the Earth.

After obtaining from Dr. Carpenter the admission that this latter
proposition had not even been entertained (much less elaborated
into a system) by those he names, I concluded that he would, in
his next edition, alter the above statement.
He has not done
and therefore, somewhat reluctantly, I must myself
this, however
point out the grave misrepresentations it embodies.
Manifestly no one can entertain the belief that the psychical*
powers of all creatures have arisen by evolution, without tacitly or
;

avowedly committing himself to the belief that their physical strucDr. Carpenter is fully aware that*
tures have arisen by evolution.
in 1855, when the first edition of this work was published, the
"

development-hypothesis," as it was then commonly called, was
repudiated by men of science, as well as by the world at^Iarge;
and further, that any one who held it exposed himself to the ridicule
of the scientific. He does not allege that those he names believed it;
much less gave a public adhesion to it. Yet now, in the above
passage, he asserts that he and others had enunciated in a genera]
VOL. L
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a concluway, the doctrine elaborated in this work they avowed
sion the necessary premises of which they did not admit
Either Dr. Carpenter is still In the' position of not having read
If he
this work, or lie lias read it since the time above referred to.
has Dot read it. then it is strange that he should undertake to
;i
correct the impressions of
younger readers," concerning the
relation between its views and the views previously held (see
If he has read it, then
Contemporary Revieic, for February, 1875).
it is even more strange that he should persist in the above state*
rneoc. In the first place, he must have become aware that the facts
and inferences named by him, as current before this work was
are taken as
written, are referred to in this work as familiar
established ( ISO, in edition of 1855); not propounded as new.
In the second place, he must have seen that these facts and inferthat my reasonings begin
ences are used as part of my data
where the reasonings he names leave off. And yet having seen
this, he identifies the theory that mental modifications within the
limits of a species are producible by inherited effects of experiences,
with the theory that the genesis of all mental faculties, down
to forms of thought, have been thus produced.
He alleges previous currency of the " general doctrine."
It seems to me that
his ideas of general and special are no less remarkable than his idea
of identity.
The proposition that such changes of dog-nature as
a pointer's habits show, arise by inherited mental modifications,
would commonly be thought a special proposition ; while the
proposition ihat by inherited ..modifications., there has been an evolfrom reflex action up_to abstract
iiiTon_p^
reason aod jii oral sentiment, would commonly be thought a general
:

!

proposition.

But Dr.'~Carpenter thinks the contrary.

Doubtless,

in*pulrsuance of the same view, he regards the doctrine that pigeons
and other domestic animals may have their structures modified by
selection, as a "general" one /and the doctrine of Mr. Darwin,
that all structures of all animals are caused by natural
selection,
as a special one. For the two cases are
perfectly similar. Between
the idea that structural changes are producible within the limits of

a species by selection, and the idea that all
organization is thus
producible, there is a relation exactly parallel to the relation between the idea that the instincts of a species may be
changed by
inherited effects of experiences, and the idea that all mental or-

producible by the inherited effects of experiences.
may expect that when next Dr. Carpenter refers to
the
of " natural selection," he will
point out thac it had
hypothesis
been distinctly foreshadowed by Sir John
and
Sebright, Mr.
ganization

is

Hence, we

Youatt,

others ; and after quoting passages from their
writings, will remark" "
that he does so u merely to show that l\&
doctrine
is macb
general
"
older than Mr. Darwin.

PART

Y.
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CHAPTER L
A FURTHER INTERPRETATION NEEDED.
221.

We are now prepared for

dealing with, the remain-

ing problem presented by objective Psychology. Though not
conspicuous,, the hiatus between the interpretation we have

reached and a complete interpretation,, is a deep one ; and
one which, when first) looked into, appears impassable. For

be answered the inquiry how is mental
evqlution to be affiliated on Evolution at large, regarded as
there has

still

to

a process of physical transformation ? It is not enough that
in the preceding General Synthesis the phenomena of psychical life have been traced up through their objective
manifestations, and, along with the phenomena of physical
have been found to progress in integration, in heteroIt is not enough that, in the
geneity, in definiteness.

life,

Special Synthesis just closed, intelligence has been shown
have the same nature and the same law from the lowest

to

up to the most transcendent triumph of reason;
first to last, its growth is due to the repetition
from
that,
of experiences, the effects of which are accumulated, organIt may yet be asked
ized, and inherited.
By what process;

reflex action

and

the organization of experiences achieved ? Granting that/
a survey of the facts proves it to take place ; still, no an-"
swers are given to the questions Why, does it take pla^e ?\

is

And how

does the transformation 'which brings

come^nthin the formula of Evolution in general

it
?

about*'
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problem is to interpret mental
of the re-distribution of Matter and

Specifically stated, the

evolution in terms

Though under its
known only as an aggregate

Motion.

subjective aspect, Mind is
of states of consciousness,

which cannot be conceived as forms of Matter and AJotion,
and do not therefore necessarily conform to the same laws
of re-distribution yet under its objective aspect, Mind is
known as an aggregate of activities manifested by an or;

the correlative, therefore, of certain material
transformations, which must come within the general process of material evolution, if that process is truly universal.

ganism

is

Though the development of Mind

itself,

cannot be ex-

plained by a series of deductions from the Persistence of
Force, yet it remains possible that its obverse, the development of physical changes in a physical organ, may be so

explained; and until it is so explained, the conception of
mental evolution as a part of Evolution in general, remains
incomplete.
222. Here, then, the structure and functions of tho
nervous system, considered as resulting from intercourse

between the organism and its environment, form our subWe have to identify the physical process by
which an external relation that habitually affects an or-

ject-matter.

ganism, produces in

the

organism an adjusted internal

relation.

Of

it is not to be
expected that specific interprebe given of the particular structures performing particular functions which fit an animal to its particular

course,

tations can

conditions of existence. All we can hope is to assign a
general cause, which, acting under conditions such as are
known to exist, is capable of producing effects like those

observed. Let us present in its simplest and most definite
form the question which alone admits of an answer.
We have seen the law of intelligence to be, that the

strength of the tendency which the antecedent of any psy-

FURTHER INTERPRETATION NEEDED.

A
chical

change has to be followed by

its

tionate to the persistence of the union

things they symbolize.
this

law

is

accounted for

We
if,

509

consequent, is proporbetween the external

have seen that the fulfilment of

by inheritance through

successive

organisms, intelligence grows, as it does in the individual organism, in consequence of the fact that, when any two psychical states occur in immediate succession, such an effect is
produced that when the first recurs, there is a tendency for
the second to follow it.
And now, to complete the solution,
we have to ascertain the universal principle to which this
In other words, regarding psytendency is due.

changes as the subjective faces of what on their objective faces are nervous actions, the inquiry before us is
from what general law of the re-distribution of Matter and
chical

Motion does
formation

wrought

it

result, that

passes

when a wave

through

a nervous

of molecular transstructure,

there

is

in ibe structure a modification such that, other

things equal, a subsequent like wave passes through this
structure with greater facility than its predecessor ? And
not to evade a still deeper question which immediately
follows

is

the establishment of nervous communication

it-

on this same general principle ? Are we
enabled by it to understand not only how nerve becomes
more permeable, but how nerve is formed ?

self explicable

If to these general questions we discover a satisfactory
If from a
general answer, we shall do all that is needful.

corollary to the Persistence of Force, we can legitimately
draw the conclusion that, under certain conditions, lines of

nervous communication will

arise,

and, having arisen, will

more and more easy communication, in proand strengths of the discharges pronumbers
the
to
portion
them
we shall have found a physical
pagated through
become

lines of

;

interpretation which completes the doctrine of psychical
evolution, as set forth in the last two parts. It will be made
manifest how the experience of an external relation pro-

duces a corresponding internal relation

how, as experiences

510
of

tlie
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external relation

relation

become more numerous,, the internal

becomes more coherent

how

perpetual repetitions
how outer

of the one cause indissolubleness of the other

persistences that are almost or quite absolute, establish, in
the course of generations., inner cohesions that are automatic

or organic ; and thus the interpretation of instincts and
forms of thought will be assimilated to that of the ordinary

phenomena of

association.*

*

The general doctrine elaborated- in the succeeding chapters, was prethe verbal
figured in the first edition of this work, in a note on page 544
I made a more definite
form, however, being such as I should not now use.
statement of it in an article published in the Medico-CJururgical Review for

January, 1859.

CHAPTER

II.

THE GENESIS OF NERVES.
223. In First Principles, Part
that in

all cases,

II., Cliap.

motion " follows the

IX.,

we found

line of greatest trac-

tion, or the line of least resistance, or the resultant of the

two."

We

saw " that motion once

set up along any
motion along that
line"
equally when the motion is that of matter through
of matter through matter, and that of molethat
space,
cular undulations through an aggregate of molecules.
In the section dealing with nervous actions ( 79), it was
contended that the mode of motion we distinguish as a
nervous discharge, conforms to this law. " Supposing the
various forces throughout an organism to "be previously in
also

line "becomes itself a cause of subsequent

equilibrium, then any part which becomes the seat of a
further force, added or liberated, must be one from which

the force, being resisted by smaller forces around, will initiate motion towards some other part of the organism.
If
is a point at which force is
which
is
and
so
being expended,
becoming minus a force
which it before had, instead of plus a force which it before
had not, and thus is made a point at which the re-action

elsewhere in the organism there

against surrounding forces

is

diminished; then, manifestly,

motion taking place between the first and the last of these
Now a
points is a motion along the line of least resistance.
sensation implies a force added to, or evolved in, that part
of the organism which is its seat while a mechanical movea

;

M2
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loss of force in that part of
When there is
the organism which is its seat. * * *
animal's
life,, involving
anything in the circumstances of an

ment implies an expenditure or

that a sensation in one particular place is habitually followed
is
by a contraction in another particular place when there

thus a frequently-repeated motion through the organism between these places what must be the result as respects the
of
along which the motions take place ? Eestoration
have
equilibrium, between the points at which the forces
line

been increased and decreased, must take place through
borne channel.
If this channel is affected by the discharge
if the obstructive action of the tissues traversed, involves

any reaction upon them, deducting from their obstructive
power then a subsequent motion between these two points
will meet with less resistance along this channel than the
and will consequently take this
previous motion met with
channel still more decidedly."
;

;

In the Pr'iYu'lpltjS of Biology,
302, tnis general proposiwas further elaborated.
It there became needful to

tion

indicate a possible process by which, among other tissues,
nerve-tissue arises out of that protoplasm composing the
nndifferentiated organism.
Here, in an abbreviated form., is
(C
the argument which was used
It is to be inferred that a
molecular disturbance in any part of a living animal, set up
by either an external or internal agency, will almost certainly
:

disturb and change

some of the surrounding colloids not
will diffuse a wave of
originally implicated
change towards
other parts of the organism
a wave which will, in the ab:

sence of perfect homogeneity, travel further in some directions than in others.
Let us ask next what will determine
the differences of distance travelled in different directions,
Obviously any molecular agitation spreading from a centre,
will^ go furthest along routes that offer least resistance.
What routes will these be ? Those along which there lie

most molecules that are easily changed by the diffused
molecular motion, and which yet do not take
up much
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* * *
molecular motion in assuming their new states.
Unstable molecules which, in being isornerically transformed, do not absorb motion, and still more those which,
being so transformed, give out motion, will readily pro-

in

since they will pass on the
;
impulse either undiininished, or increased, to adjacent mole* * * It may be concluded that any molecular
cules.

pagate any molecular agitation

agitation set up by what we call a stimulus, will diffuse
" the
itself further along some lines than along others, if
" the
protoplasm are not quite
mingled colloids forming
if
of them are isomericand
some
homogeneously dispersed,

transformed more easily, or with less expenditure of
and it will especially travel along
motion, than others

ally

;

spaces occupied chiefly by those molecules which give out
molecular motion during their metamorphoses, if there
*
*
*
As is shown by those
should be any such.

rapidly propagate themselves
through colloids, molecules that have undergone a certain
change of form, are apt to communicate a like change of

that

transformations

so

form to adjacent molecules of the same kind the impact
of each overthrow is passed on and produces another over
throw. * * * Is this action limited to strictly isomerio
it extend to substances that are closely
There is reason to suspect that it does.
Already when treating of the nutrition of parts, it was
pointed out that we are obliged to recognize a power pos-

substances
#
allied ?

?

or

may
#

#

tissue to build up, out of the materials
of the same type as those of which
molecules
it,
formed. * * * If this be a general principle of

sessed

by each

brought to
it

is

tissue-growth and repair, we
apply in the case before us.

conclude that

may

A wave

it

will

of molecular disturb-

ance passing along a tract of mingled colloids closely allied
in composition, and isomerically transforming the molecules
of one of them, will be apt at the same time to form some

new molecules
exist

of the

same type,

at

the proxiuiate components,

any place where there
either

uncombined
L L

or
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some not very different way. * * *
That is to say, a ware of molecular disturbance diffused
from a centre, and travelling furthest along a line where lie
most molecules that can be isomerically transformed with
the same time to further differenfacilitv, will be likelv at
tiate this line, and make it more characterized than before
feebly

by the

combined

in

easv-transforinability of its molecules/'

Referring the reader to the Principles of Biology for the
and conclusion of this abridged argument/, it may be
1

details

well to remind

him that

in the first part of this work, the

interpretations of nerve-structure
grounded on a conception which

conception 'recalled above

j

and nerve-function were
is a
corollary from the

and that sundry

verifications

We

saw that the quantity of effect produced by irritated nerve-fibre, increases with tiie distance
between the place of irritation and the place of discharge ;
were there found.

this accumulation of force we found to be just that
winch would result from a wave of isomeric transformation
saw, too,
through matter of the required kind ( 19).

and

We

that the ultimate nitrogenous nerve-threads are severally

sheathed in a peculiar substance, which, judging by its unequalled molecular complexity, is less capable than any
other known substance of transferring molecular motion,

and therefore best fitted to prevent lateral loss of that
growing wave of molecular motion which a nerve-fibre
transmits. And we further saw that a close analogy exists
between this assumed propagation of isomeric change along
a nerve-fibre, and certain observed propagations of like
changes along fibres of other substances ( 34). To which
me here add the fact that protoplasm and its derivatives
are distinguished by the great number of their isomeric
let

forms, and the great facility with which these are changed
by Very various agents ; so that in regarding* a nervous discharge as a wave of isomeric transformation, we are re ardt

ing

it

as

one out of the

many such transformations which

living matter continually undergoes.
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Another preliminary step remains. We Have
the possible modes in which a line of nervous
communication may be improved. When, through undifferentiated tissue, there has passed -for the first time a wave
of disturbance from some place where molecular motion is
liberated to some place where it is absorbed, the line of
least resistance followed must be an indefinite and irregular
224.

.

to observe

:

^
f*

Fully to understand the genesis of nerve, then, we
must understand the physical actions which change this
vague course into a definite channel* that becomes ever more
one.

permeable as

it is

more used.

Several actions conduce to this result.

The

first

is

that

already described, by which, along a line of discharge,
there is a genesis of the matter most capable of comii
lamenting the discharge. Every time an incipient nerve
traversed by another wave of molecular motion, there is
apt to be a further formation of the molecules which are
isomerically transformed by the wave and pass it on in being

is

This process acts with continually -increasing
One is that progressing
power, for two reasons.
limitation of the wave to a well-marked line, enables it to
transformed.

produce more decided effects along that line. An illustraWhen a body of water flows over a
tion will here help us.

'

surface offering

no distinct

course,, it thins

out into wide-

spread shallows near its margin, where it is almost motionless ; and it has but little motion even along its central

-;

-

J

j

t
]
;

1

deepest parts. But if the inundation is long continued, the
abraiding action of the current along these central deepest
it moves fastest,, tends to deepen its channel
more than elsewhere. A secondary result is a retreat
the current becomes more
of the water from the shallows
In proportion as it becomes more concenconcentrated.
trated the force of its central part becomes greater still, and
the deepening more rapid ; which entails a further drawing
in of the margins and a further addition to the excavating

parts where
thei-e

force.

So that the growing definiteness of the current
L L 2
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brings a growing power of making its channel quite definite.
Now though, in the case "before us we have not a motion of

matter over matter, but} a transfer of molecular motion from
molecules to molecules,, the parallel holds. Any greater
effect

produced by the

transfer

along one part of

its

originally-broad course, similarly tends to concentrate
the transfer along this part, and thus to intensify the
action which makes this part a precisely-marked chan-

A further facilitation results from an absolute

nel.

amount

of the nervous discharge.
The more
line
molecules
the
of
the
becomes,
greater bepermeable
comes the initial quantity of molecular motion it

increase in the

draughts
with water, the formation of a definite channel not
only makes the transfer easier and adds to the excavatino-

off.

As

its volume be
constant, but
can
reservoir
the
also "(if
supply more) augments the volume
carried away, which again adds to the excavating

power of the current, supposing

so the formation of a better line of nervous

power;
communication

by an increase of the wave that sets out to
and a consequent increase in the channel-makin
action.
Once more, every addition to the molecular motion transmitted, adds to the effectiveness of each
discharge in overcoming an obstacle.
Suppose the greater
is

followed

traverse

en-

it,

part of its channel has become tolerably permeable, but that
some place in it the colloidal matter is less transformed

at

fit
type. Then the more the rest of its
channel increases in permeability, the more powerful must be
the wave of molecular motion brought to bear on the untransforrned part, and the greater must be the
to

than elsewhere into the

tendency

transform

it.

Hence the channel

will progress towards a

state of uniform permeability.

There

another possible, and I think
probable, way in
whiph the passage of a nervous discharge is made easier.
is

The molecules of the peculiar

may be
and

colloid

composing a nerve,

either irregularly arranged or
regularly arranged ;
if irregularly
arranged they will transmit a wave of
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molecular motion less readily tlian if regularly arranged.
Now when a thread of molecules capable of the required
easy isomeric transformation is first formed, the probabilities
are infinity to one that adjacent
molecules will be unsvmj
*.

/

metrically placed with respect to one another
they will not
stand in polar order. Molecules that are highly coiaplex

and

do not crystallize at all or crystallize
Either their colloidal, non-polar
great difficulty.
is a permanent one, or it is one out of which
arrangement
they pass into a polar arrangement very slowly, under
massive,, either

with

Nevertheless, molecules of every type
special conditions.
have a form of distribution in which their polar forces are

Towards this they must ever tend, however
this every slight molecular disturbance
and
towards
feebly
enables them to approach. Hence, if through a line of
in equilibrium.
j

colloidal molecules wholly out- of polar

arrangement, there

pass successive waves of molecular motion, each will help
adjacent molecules towards polar arrangement, or state of

Let us consider the concomitants.
equilibrium.
To aid our conceptions we will as before ( 19) take the
rude analogy furnished by a row of bricks on end, which
overthrow one another in succession. If such bricks on end
have been adjusted so that their faces are all at right angles
to the line of the series, the change will be propagated along
them with the least hindrance ; or, under certain conditions,

with the greatest multiplication of the original impulse,
For when so placed, the impact each brick gives to the next,
being exactly in the line of the series, will be wholly effecIf the
tive y but when they are otherwise placed it- will not.
bricks stand with their faces variously askew, each in falling
will have a motion more or less diverging from, the line of

the series; and hence only a part of its momentum will
impel the next in the required direction. Now though in
the case of a series of molecules the action can be by no
so simple, yet the same principle holds.
The isomeric
must
which
is greater
of
a
diffuse a wave
molecule
change

means
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some one direction than

in all others.

If so, there are

certain relative positions of molecules such that each will
receive the greatest amount of this wave from its predecessor,
and will so receive it as most readily to produce a like change

A

thus placed must stand in
another
one
polar relations. And
symmetrical relations to
of the bricks,, any
the
case
as
in
it is not difficult to see that,

in itself.

series of molecules

deviation from symmetrical or polar relations will involve
a proportionate deduction from the efficiency of the shock,
and a diminution in the quantity of molecular motion given

But now, what

out at the far end.

is

the indirect

when

a wave of change passes along a line of moleThe indirect result is
cules thus unsymmetrically placed ?
result

not passed on by the unsymmetrically-placed molecules,, goes towards placing them symmetriLet us again consider what happens with our row of
cally.
that the motion which

is

When

one of these in falling comes against tho
next, standing askew, its impact is given to the nearest
angle of this next,, and so tends to give this next a motion
round its axis. Further, when the next thus moved delivers
its motion to its successor, it does this not
through the angle
bricks.

on the side that was struck, but through the
diagonallyopposite angle ; and, consequently, the reaction, of its impact
its successor adds to the
rotatory motion already re-

on

ceived.

on,

is

Hence the amount of

force

which

it

does not pass
it towards

the amount of force absorbed in
turning

parallelism with its neighbours.
Similarly with the molecules.
Each in falling into its new isomeric attitude, and
passing on the shock to its successor, gives to its successor.

a motion which

is all

passed on if the successor stands in
it, but which, if the relation is not

polar relation towards

on some of it being taken up in
the
successor
towards
a polar relation.
moving
One
more consequence is to be observed.
Every approach of the
molecules towards symmetrical
arrangement, increases the
polar,is only partially passed

amount

of molecular

motion transferred from one end of the

THE GENESIS OF NERVES.

5] 9

series to the other.

Suppose that the row of bricks, which
out of parallelism, have fallen, and
that part of the motion given by each to tho next has
gone
towards bringing their faces nearer to parallelism ; and sup-

were at

first

very much

pose that, without further changing the positions of their
bases, the bricks are severally restored to their vertical attitudes

;

them

is

then

it

will

happen that

if

the serial overthrow of

repeated, the actions, though the same as before in
their kinds, will not be the same as before in their
degrees.

Each brick,

falling as it

series, will deliver
less

now

momentum will be

does more in the line of the

momentum to the next ; and
taken up in moving the next towards

more of

its

parallelism with its neighbours. If, then, the analogy holds,
it must happen that in the series of
isomerically-changing

molecules, each transmitted wave of molecular motion is
expended partly in so altering the molecular attitudes as
to render the series

more permeable

to future waves,

and

partly in setting up changes at the end of the series ; that
in proportion as less of it is absorbed in working this structural change,

more of

it

is

delivered at the far end

and

produced there; and that the final state i&
one in which the initial wave of molecular motion is trans-

greater effect

mitted without deduction

or rather, with the addition of

the molecular motion given out by the successive molecules
of the series in their isomeric falls.

From, beginning to end, therefore, the development of nerve results from the passage of motion along the
line of least resistance, and the reduction of it to a line of
225.

less

and

less resistance continually.

The

first

opening

of a

route along which equilibrium is restored between a place
where molecular motion is in excess and a place where it is
The production^of a
in defect, comes within this formula.

more continuous

line of that peculiar colloid best fitted to

transmit the molecular motion, also comes within this formula ; as does likewise the making of this line thicker and
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And the formula also covers that final process
lias its molecules
the
line, having been formed,
by which
and indeed
least
which
order
resists,
the
brought Into
polar

more

even.

facilitates,

the transmission of the wave.

225a. S-mie qualifications of the foregoing exposition
must now be made. Instead of changing it throughout to
meet criticisms,, I have thought it best to repeat the exposition as given in the second, third, and fourth editions of this
work and then to indicate the needful modifications.

At the meeting of the British Association held in Belfast
Clerk-Maxwell objected to the hypothesis that
the nerve-current consists of successive waves of isomeric
on the ground that the implied conception was that

in 1874, Prof:

change,
of a "heat-machine," and that a heat-machine is impossible
In reply,! conin the absence of difference of temperature.

tended that

my

hypothesis

is

not at variance with this law

of thermo-dynamics, since
supposes that the falling; of eac'i
molecule from one isomeric form to another is accompanied
it

by absorption of heat, and that the

nerve-fibre, thereupon
rendered of lower temperature than the surrounding matters,
heat sufficient to cause the
instantly takes up from them

molecules to resume their previous form : the implication
being that the nerve-current is at the cost of the heat yielded

by the imbedding
failed to draw from

tissues.

The

discussion

which ensued

Prof. Clerk-Maxwell the admission that

my reply was adequate, and failed also to make me understand his difficulty. This difficulty, as since explained to me
is that, being a lower form of molecular
cannot
heat
reproduce that higher form of molecular
motion,
the
Here I have no altermotion implied by
hypothesis.

by Lord Rayleigh,

native but to accept the dicta of these "two distinguished
It is true that the heat supplied by a sitting hen
physicists.
apparently suffices to build up a variety of complex com-

pounds, some of which, as protagon, are more complex than
any of those contained in the unorganized materials of the
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egg; and

it miglit seern a fair infereDce that such
being the
a
be
molecule
of
roust
of
heat
case,
raising
capable
protein
But I suppose
from a lower isomeric form to a higher.
there must be some lack of parallelism between the two cases,

and that this rhythmical isomeric change in nerve-fibre
implies some further physical process which ultimate physical
principles negative.

"What qualification then must the hypothesis undergo to
it tenable?
Apparently we must conclude that in
nerve-fibre, as in the tissues at large, performance of func-

render

accompanied by molecular disintegration, and that
subsequent performance of function is to be
gained only by re-integration. The implication would seem
to be that the molecular change must be, to some extent, a
chemical change ; and that each molecule "which has under-

tion is
fitness

for

gone modification, has to be repaired by absorption of needful
matter from the nutrient liquid with which it is bathed.
This supposition appears congruous with the fact that the
axis-cylinder of a nerve-fibre, small in diameter though it is,
It seems
consists of a bundle of still more minute fibres.

not unlikely that such component fibres as have conveyed a

wave of nerve-change, and become thereby temporarily incapacitated, have their functions undertaken by another
cluster of component fibres, which carry the next wave, and
these, again,, leave the function to be afterwards performed

by a

and so on

third cluster,

:

the fibres of the

first

cluster

If so,
having meanwhile refitted themselves for activity.
there is a parallelism between the action of nerves and the
action of muscles

;

in which last the sets

t,f

fibres take their

turns of action and rest, while the muscle as a whole continues
in a state of contraction.

CHAPTER
THE
5

OF SIMPLE

G-EXE3I3

III.

T
]N

EETOUS SYSTEMS/3

'

226, Careful and extended observations have necessitated

The
changes in the cell-doctrine as originally propounded.
statement that all organisms of sensible sizes are made up of
minute nucleated bodies,, completely distinct from one another,
has to be

Among

much

qualified.

botanists a

wide change of view resulted from the

discovery that in the tissues of plants the protoplasm within
each cell is united to that within adjacent cells by threads of

protoplasm which pass through the respective cell- walls a
discovery that at once makes more comprehensible various
plant-movements.
Implying a kindred structure, Prof.
:

Sedgwick writes:

"It

is

becoming more and more clear

* In his
Inaugural Address to the Section of Anatomy and Physiology,
meeting of the British Association in 1880, Prof. Balfour, after indi-

at the

cating certain new lights thrown on the evolution of nervous systems,
" These
remarked concerning the contents of this chapter
hypotheses of
Herbert Spencer, which have been widely adopted in this
country, are, it
:

appears to me, not borne out by the discoveries to which I have called your
attention to-day."
Being, as I considered, bound to accept Prof. Balfour's
representations, I was about to change essentially the first part of this chapter,
when my attention was drawn to an opinion since published
by Prof. Adam
Seclgwiet, the successor of Prof. Balfour in the same chair at Cambridge.
The opinion in question is contained in
Monograph of the Development of
"
Peripatus Capen&is, p. 49, and is expressed as follows
Herbert Spencer's
view of the origin of the nervous system may
perhaps not be so far from the
mark aS at first sight appeared." Taking advantage of the recent results of
histological researches, I have been led, by the criticism and counter-criticism
above quoted, to re-cast the early part of this
chapter, and to give the contained hypothesis a more satisfactory form, I think, than
previously seemed

A

:

possible.
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ereiy day that the cells composing the tissues of animals are
not isolated units, but that they are connected with one
another. I need only refer to the connection known to exist

between connective tissue

cells, cartilage cells, epithelial cells,

And

not only may the cells of one tissue be continuous
with each other, but they may also be continuous with the

&c.

cells of

other tissues

?>

fpp. 47-8).
revised conception to which we are thus introduced,
that throughout those aggregations of Protozoa by which

The

is

Metazoa have been formed, there has been an incompleteness
of those spontaneous fissions which, if complete, would have
multiplied the Protozoa : the units have remained connected

by prolongations homologous with pseudopodia. As the
members of a compound Rhizopod, say one of the Foraminifera, are not wholly cut off from one another, but maintain
some continuity of substance through perforations in the
septa

as the

living units

which make up a Volvos or a

Raphldiopkrys are held together by threads of protoplasm
which traverse their respective limiting membranes; so it
appears that segmentation in a fertilized ovum does not absoIn the
lutely isolate the contained matter of each segment.

ovum of

Peripalus, at any rate, which is exceptionally adapted
for displaying the early changes, there results a network of

protoplasm which unites the cell-masses with one another.
Prof. Sedgwick, saying that In Peripatus "the connec-

And

tion of cell widi cell

is

but

is

not a secondary feature acquired late
primary," leans to the conclusion that
:>
" due to
" the
is
continuity in the various cells of the adult
a primitive continuity which has never been broken" (p. 49).

in development,

Thus, then, we must conceive of animal tissue as having
from the beginning consisted of a matrix of. relatively inert
substances throughout which there runs a nucleated network
of living and active protoplasm.

226$.
displays

As shown
at

in the actions of a Rhizopod, protoplasm
once the properties of nerve and muscle : it
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conducts and

it

characterize

when

work.

That

it
it

These united properties still
assumes the form of an imbedded net-

contracts.
it

continues to possess

them when permeating

as those of the
proved by
actions which show us
Sensitive Plant and the Dioncsa
both the conveyance of a disturbance and the production of

vegetal

such actions

tissues is

And that the protoplasmic netmovement at a distance.
work of animal tissue lias the like combined traits we see in
such simple types as the Hydra.
Observe, next, that these properties are most markedly
displayed where the protoplasm exists in an elongated form.
If the tentacle

of a polype is touched

it

contracts with

with

tolerable promptness
greater promptness than the
body contracts. Among the oceanic Hydrozoa which,, floating or swimming, have long pendant tentacles, such as
Diphyes and Physalia, the threads of nucleated sarcode thus
trailing behind or

hanging down, are quickly drawn up when

struck by small creatures serving for prey.
These traits are
in great measure cause and consequence.
Molecular change
set up at the end of a thread-shaped portion of substance is
It
necessarily limited to the line formed by the substance.
lost by diffusion through a large mass like that of

cannot be

the body, but must be concentrated within the channel formed
by the sides of the thread.

much premised, let us now ask what will result in the
a creature which is as yet but little differentiated ?
of
body
will
what
happen to the nucleated network of
This

diffused through

it ?

of the homogeneous,

protoplasm
the general law of the
instability
to be inferred that the
originally-

From
it is

united properties of protoplasm will not remain the same

throughout. We may expect a specialization such as will
restrict the contractile power to some
parts of it and leave
the power of conduction to other
How will this
parts.

differentiation be likely to arise?
organized mass to be from time to

passing

bodies

How

will

the

Suppose the incipientlytime rudely disturbed by

effects

of the

shocks be
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May we not reasonably say that the parts of
the protoplasmic network which become contractile, will be
those of which the contraction is least resisted ; and, con-

localized?

versely, that the parts

resistance will

which cannot contract without greater

So

remain conductive only.

far as ascertained;

the facts harmonize with this supposition.
Muscular fibres
first make their
appearance as processes of the epithelial cells

forming the surface of the bod} (see Bal four's Embryology,
"

7

vol. II. p.

657)

;

and

which movement

this is the part in

least resisted, since the inert

is

matter on one side only of the

be carried along with the contracting elements.
Conversely, though the primitive nervous elements, being the
recipients of external impressions,, first arise on the outer

layer, has to

network connected with them,
which lakes on the function of conducting impressions, soon
becomes established below the surface contraction in this
surface, yet the protoplasmic

:

network being opposed by inert tissue imbedding
the fibres on all sides, and the assumption of conducting
function solely being hence favoured.

pare of the

A

1

lurcher question now presents itself By
is the functional relation established

process

muscular and nervous elements as

There

fast as

what physical
between these

they differentiate?

A

portion of tissue
which, by disturbance of one or other kind, has been made
to contract,, is a portion in which molar motion has been prois

a not unsatisfactory answer.

duced at the cost of molecular motion
other.

:

the one implies the

Contrariwise, a portion of tissue

which, by some

incident force or stimulus, has been disturbed, but does not

undergo contraction, is one in \vhicli the molecular motion
generated remains free. In the first place, then, there is caused
a deficiency, and in the second place there is caused a surplus.
Consequently if, between the two, there is any channel through
\vhich an equilibrium can be established, a flow of molecular

Such a channel
he anticipated.
exists in the protoplasmic network.
Hence, when the

motion through

it

may

iucipiently-differeiitiatiug

tissues

are

disturbed, there will
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result a draught

from the portion which

is

beginning to act

as a sensorv organ to the portion which is beginning to act as
a draught which, repeated on each occaa contractile organ

conformity to the principle set forth in the last
tend
ever to make the channel more permeable.
chapter,
And then,, lastly, observe that though there is implied
sion, will, in

a simultaneity in the production of the deficiency and the
surplus in the case described, so that the contraction has

time that the stimulus has been received,
inferable that when the connecting channel has

ahva rly arisen
yet

it

is

at the

become

easily permeable, the reception of a stimulus will
cause a flow through the channel, and consequent arrival
at the contracting part before this has been otherwise dis-

turbed: the result being that the surplus molecular motion
Sensation, or that which

received will initiate a contraction.

corresponds to
'227.

stance

is

it,

will

produce motion through incipient nerves,

In many coelenterate creatures the contractile sii' partly differentiated into muscular fibres; which,
1

In an Actinia y
however,, are distributed in a diffused way.
the average equality of the forces to which the body is exposed all round, is unfavourable to the formation of distinct
muscles and a distinct nervous system. There is nothing
which tends to bring the contractility to one place; and
therefore nothing which causes the waves of molecular disturbance to take special courses. Probably in a sea-anemone,
the incipient lines of nervous discharge are as much diffused
as the muscular fibres are diffused.

that

the

contractile

tissue

Noting only the

which, when

it

acts,

fact

absorbs

molecular motion, becomes differentiated
before there arise
distinct nerve-fibres conveying molecular motion from
places
where it has been evolved, let us take a hypothetical case fitted
to mtke intelligible the first
step in nervous development.

Suppose that the process of continuous gemmation, by
which creatures of these low
types very generally multiply,
is so carried on that the individuals
successively produced
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side than

on

the other side. Being unsymnietrically conditioned they will

become

unsymmetrically

developed.

(Principles

246, 247.)
Fig. 5 represent a
creature of this kind that

of Biology

Let

away
grows
obliquely
from its elder neighbours ;
and let A B stand for
the surface over which
the

colony

Then

it

is

spreading.

must happen that

when moving

objects in the adjacent water, larger than
those minute ones serving for prey, come against the
creature, first striking its expanded tentacles and then its

body, the most exposed part of its body C will be most freEach time it is disturbed there will be
quently disturbed.
propagated through it that form of molecular change from
which contraction results, and there will occasionally be

produced more molecules of this same type.
(Principles of
That is to say C will become a place where
Biology
302.)
the contractions ars relatively frequent and decided, and

where contractile protoplasm
where.

What

further will

is

greater in

happen

?

amount than

Mostly when

else-

a collision

occurs the tentacles are touched before the

body ; and, for
reasons above given, the propagation of molecular change
along them is comparatively rapid. Now at the part C, each
evolution of mechanical motion

is necessarily accompanied
an
of
molecular
motion.
by
absorption
Consequently when
from the disturbed end of the tentacle D there has been
sent a wave of molecular motion, part of which is absorbed

in the contraction of each successive portion of the tentacle
but a surplus of which passes on, setting up contractions of

the portions below, the final surplus when the wave has
reached d, will be drafted off to the contractile portion C ;
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and made to con becomes a place where molecular motion is absorbed.
such an action does not constitute a true nervous action.

since this, being struck the instant after,
tract,

But-

For the stimulus applied at
at

and the

:

D is

The contraction
discharge from d

craction at G.

at

after the contraction

C

the conC is caused by a collision
to C cannot take place until
not the cause of

at

has commenced.

Nevertheless,

though not a nervous action proper, it may, by frequent
of equilibrium berepetition, grow into one. If restorations
tween d and

C

recur often

through

the

becomes a line of less

and

same

route

they continually ta,ke the

if

network of protoplasm
less resistance

that drafts

if

this

off

the

molecular motion with rapidity
then, eventually, when an
tentacle D, the
approaching body touches the end of the
;

impulse conveyed
d to C will reach

Now

down

C

it

and along the incipient nerve from

before the approaching

G

body touches

it.

capable of having its
stimuli
special molecular transformation set up by various
by communicated molecular motion as well as by a blow.
the contractile colloid at

Hence when

a

wave

is

of disturbance reaches it

before

it

ceives a blow, it will be^iu to contract in anticipation of

blow.

A

re-

the

rude touch at the end of the tentacle D, will,

the shrinking it sets up at C, cause withdrawal of
from the source of danger.

by
the body

228. To avoid complications of statement, I have presented this primitive nervous action under a simpler forir.
than that which actually occurs.
For the wave of molecular

motion has to be conveyed not to a single point but to a
portion of contractile colloid having considerable extension,

many

parts of which, simultaneously

molecular motion

is

being absorbed.

become places where
Hence the wave pass-

ing to it will somewhere on its way tend to divide according
to the respective tensions towards these respective
parts.

What

will result?

Fig, 6 represents the same general distribution

as

"before,
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with the difference that the mass of contractile colloid G, is
marked in dotted lines, and that at e the line of nervous com-

munication

is

re-divergent
o

shown to take divergent and
towards

courses

different-

For this is the structure
implied. The same tendency towards restoration of equilibrium which causes the
wave to go from d to C,, will also cause

parts of C.

\

*&&

it

\\
\

to distribute itself with tolerable even-

ness to

all

parts of

C

-

since to

any park
minus
becomes
by contracting
molecular motion, the adjacent parts must ever tend to yield
some of their relative surplus, and this must find its way
along some line of least resistance.
Let us now ask what will happen at the place e. As was
shown in the last chapter, the formation of a nerve-thread
capable of conveying with facility a wave of molecular
notion, implies a definite line pursued by the wave and a
\

-^

^

y

which

i

adjustment of the molecules to that line ; and,
consequently, such adjustment of the molecules as serves

definite

for a

wave

.

in

one direction

will

not serve for waves in

At

the place e, then, where the wave
breaks up and its parts diverge, the moieciil.es cannot so arrange themselves as to conduct with facility all parts of the
wave. Recurring
v-arrangetl
O
O
O to our old simile, if a regular!

other directions.

1

'

...

on end comes to a place where there is a
cluster of bricks on end, from which diverge other lines of
regularly-arranged bricks on end, it is clear that when the
first line is overthrown at its beginning and delivers its impulse into the cluster, the bricks forming the cluster must
line

of bricks

be irregularly overthrown cannot fall in the same directions with all the divergent lines; and no repetitions of the

the bricks of the cluster into attitudes
process can adjust
Hence at the point e there will remain
that will do this.
some of the nerve-colloid in an amorphous state. Though

between the incoming line and the chief outgoing line

(ii
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one carries

much more

of the

wave than the

rest)

tkero

at last arise a polar arrangement of the molecules,

may

yet this
But if

cannot also happen with the minor outgoing lines.
wave of molecular
at e the molecules remain unarranged, the
and
be
will
by as nmcli as it
checked;
motion brought there

tend to cause decompositions among tlie unAs when bricks placed askew fall
arranired molecules.
to damage
a train?! one anorher, their angles are more liable
a nonthan the angles of bricks placed symmetrically ; so
to
them
destroyof the molecules subjects
p..-lar arrangement
from by a polar arrangeing forces which they are saved
ment. Xow if decomposition occurs at e, additional moleis

checked

will

along the
be discharged an augmented wave.

motion must be disengaged;

cular

outgoing lines there will

Thus there

will arise at e

so

that

something having the character o

a ganglion-corpuscle.

That the structure represented is like no known strucThe most conspicuous deviation from fact is
ture, is true.
in the wide spreading of the lines between e and 0.
does their divergence,, which
may be asked

How

And

it

appears

a necessity of the argument, become so modified as to corre?
I reply that tliough
spond with the observed distribution
the process of direct equilibration will not change this distribution in the required way, it can be so changed by the

164.)
process of indirect equilibration. (Principles of Biology
When in the course of further evolution neighbouring'
parts acquire distinct structures, fibres occupying so
space as those between e and C will be in the way.

dividual in which the lines as they leave the point e
diverge so widely, will therefore have an advantage.
gradually by survival of the fittest, there will result
,

much

An indo not

And
a type

that has these once divergent fibres concentrated into a
huncy.e, the members of which part company only when

they arrive at C.

A

more

g.ven

off

serious objection may be raised.
The processes
by ganglion- cells do not ordinarily continue onwards

.

THE
as fibres that
thesis as
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implied. The hypovariance with the draw-

way

seemingly

fatal

objection

I think, be satisfactorily met.

For there remains

229.

to

be introduced a complication

which I have, for simplicity sake, omitted ; and this complication implies a structure that corresponds with fact.

we have attended only to the
caused by the recurring excitations of a single tenand the nervous structure described could arise only

Tiirougiiout} the exposition
effects

tacle

;

in a case of this

imaginary simplicity. In reality the excitaby many tentacles, each of which sends a

tions are received

wave of disturbance

to all parts of the contractile

mass

C. It

does not follow that for every tentacle there must be formed
an. independent set of nervous connexions like that shown
above.

Though each

afferent fibre will

need some place

divergence e, yet from each such place of divergence,
it is not needful to have a
separate nerve-fibre to each of
the separate parts of C that have to contract simultaneously.
uf

On the contrary, it is inferable that as for each afferent fibre
there will be some place of divergence e } whence its wave of
molecular motion begins to distribute itself; so, for each
efferent fibre communicating with each part of C, there will
be an analogous place of convergence, where all the por-

waves going to that part will unite. That the
nature of the required structures may be clearly conceived, let us first illustions of

tS

f

trate,,

diagrarainati-

eai'ly,

the needful con-

In

nexions.

A

stand for
Fig. 7, let
half a dozen afjprent
fibres, while the dots at a stand for the points of divergence
that arise as above explained. Then if, in the muscle to which
the wave is distributed, there are half a dozen contractile
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parts to be independently supplied, it is manifest tliat
instead of an independent fibre diverging from each of the

points
tmctile

,

aud running to each of these half-dozen con-'
the same end will be achieved if .there are

parts,,

half a dozen efferent fibres E, setting out from, so
points e* which severally receive fibres from all the

Such an arrangement

a.

will

many
points

indeed be more efficient

;

since along a fibre which conveys a larger wave, composed
of many smaller waves, there will arise a greater facility for

transmission than would arise along fibres that conveyed
the smaller waves separately.
still
simpler system
of connexions will serve equally well, or
for reasons like

A

those just assigned
still

To bring

better.

any one of the points
a into connexion, with
the points e, there
does not need a sepa-

all

rate fibre all the

way

The arrangement shown in Fig-. 8,

to each.

or

that

Kg.
Nor must even

this

repeated in

for each of the points a.

full

more integrated

9,

connexions be
In Fig. 10 5 each
point a is joined with
every point e, by a

much

will

in

suffice.

set of

number
And since

smaller

of fibres.

tem

shown
will

the fibres in this
sysbe more used than those in
any other system, they

become more permeable channels.
this kind of structure result from
the convergence
and divergence of waves of molecular
motion following
will

Will

lines of least resistance ?

to

some point a in Pig.

We

may

9, there hus

infer that it will.

been brought

by

If

the
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the points

,

are the beginnings of efferent fibres
in
severally ending
separate portions of a contractile mass,,
all

e

which by contracting has just become a place where molecular motion is absorbed
if, therefore, between this point
-a and all the
then
points e, there arise molecular tensions
the restoration of equilibrium will be effected by waves of
;

;

common route for some
up and diverge on approaching the
the numbers and positions of the places of di-

molecular motion which, following a
distance, will break

points e

Further,
vergence being determined by local conditions.
a wave has similarly to
if from another of the points a
}

find its
e,

it

lines of least resistance to all the points

way along

will

do so by passing into some near point of this
So that between all the points a and all

same plexus.

there will be produced numerous places of
and
diverging communication ; each of whicb.,
converging
for reasons above assigned, will be a place containing unthe points

e,

arranged and unstable molecules of nerve-matter, liable to
be decomposed when disturbed,, and to pass on in increased

amounts the waves that disturb them.

Now

regularly arranged lines and
and
points irregularly arranged ;
points, we conceive lines
and if instead of the half-dozen afferent fibres and as many
efferent fibres, we suppose a score or more of each (which
instead

if

we must do
able cases)

j

of the

to correspond with even the simplest observ-

and

if

we porportionately complicate the con-

we

shall have something like a ganglion.
necting plexus
That it is less intria structure.
such
11
represents
Fig
cate than an actual gang;

what might be ex*
The conditions
pected.
presented by a mass of
lion is

a ganglion
protoplasm out of which
to cause great irregularities

;

and

it is

is

evolved, are sure
difficult to see

not

that in the course of its evolution, there are likely to arise

M

3tt
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many

iucipient

lines of

connexion which do not develop

The agreefurther because others have superseded them.
ment between inference and observation is, I think, aa
close as

we can reasonably

look

for.

may, indeed^ be objected that an actual ganglion differs
in
from, this hypothetical ganglion in a more serious way
It

not displaying a definite network.
closes an entangled
cesses, that are not

To

nexions.

The microscope

dis-

maze

of fibres, cells, and branched proformed into a distinct plexus of con-

this niy reply is, that

though I have thus

far,

spoken of these structures as
not needful that they should be visibly so.

for the sake of clearness,
definite, it is

A

network of lines of least resistance, is alone requisite ; and it
may be in part so formed as to be visible and in part so unformed as to be invisible. This qualification must be borne
in

mind

as applying throughout the chapters that are to

follow.

230. Let
objection.

me

before closing dispose of a remaining
reader may ask How can a state of

A critical

molecular tension between two places separated by a great
mass of amorphous organic substance, cause transmission

along a definite line that divides aad sub-divides in the
described ?

way

Doubtless such a process is not easy to imagine under the
we are apt to assume. But the apparent difficulty

conditions

disappears when, instead of the conditions we are apt to
we take the conditions which actually occur. The

assume,

error naturally fallen into is that of supposing these actions
go on in creatures of considerable bulk ; whereas observa-

to

tion warrants us in concluding that they go on in extremely
small creatures.
The type of nervous system approaching

nearest in simplicity to the hypothetical one described, we
find among the Polyzoa
creatures of almost microscopic

The total length of an individual Polyzoon is
from a 40th to a 20th of an inch; and if we set down the

minuteness.
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distance from the roots of the tentacles to the nearest point
of the muscle at a 100th of an
the mark.

When

the scale

inch,,

is

we

shall

be much beyond

thus immensely reduced, the

The
physical processes described become comprehensible.
thickness of protoplasm through which these restorations of
equilibrium are effected being recognized as about the
thickness of stout paper, it is no longer difficult to conceive the molecular tensions,, and transmissions of molecular motion, to take place in the
inferred results.

way

The structure described having been
extremely small

this

to

of

any

the aid
its

first

formed on

admits of eventual enlargement

and growth
by progeny capable from
it
and bequeathed
yields of growing still larger
accumulated increments of size and development to

scale.

Conducing

the individual

with

scale,

alleged, with the

;

to the preservation

inherited

successively higher types, that spread into better habitats
and adopt more profitable modes of life ; this mere rudiment

may, in course of geologic epochs, evolve into a conspicuous
nervous apparatus possessed by a creature of large size.

And

so

by

this

slow indirect method there

lished lines of nervous communication

may

be estab-

where direct estab-

lishment of them would be impossible.
Finally,

it

may be

well to

remind the reader that the

argument does not necessitate the assertion that the primitive nervous system was formed in this particular way. The
essence of the argument

is,

that to

some place of greatest

and most frequent contraction, lines of discharge will be
formed from places habitually touched before this contraction is set up
and the case I have chosen is one which lent
not one therefore asitself most readily for explanation
With this caveat let us now pass from
serted to be actual.
*
the .simplest case to more complex: cases.
;

M

CHAPTER

IV.

THE GENESIS OF COMPOUND NERVOUS SYSTEMS.

When

contemplating the incipient differentiation
of the psychical life from the physical life (140), it was
231.

pointed out that the special senses arise through local
modifications of nutrition caused by the special agents re-

sponded

to.

In some of the lowest animals

the

semi-

coloured green,, red, or brown, by
transparent body
scattered portions of a matter akin to the colouring matter
of plants ; and the sensitiveness of these creatures to light is
is

doubtless due to the assimilative actions which light sets up
this matter.
Higher animals also habitually contain

in

pigment, in cells and scattered granules ; and though these
are not limited to the superficial tissue, they are ordinarily

abundant in it. Of course the nutrition of deepseated portions of pigment goes on in the absence of light.
But though light is certainly not the only cause of the

most

nutrition of pigment,
evidence that it is

and perhaps not the chief cause, there
a

is

the surface

commonly

when much exposed

cause

;

since pigment-grains near
number or both

increase in size or

to light.

At any

rate,

we may

safely

say that in some kinds of pigment produced in animal tissue,
light produces marked molecular changes.

Now
grains

the rudimentary eye consists of a few pigmentunder the outermost dermal layer; and hence

we* may infer that rudimentary vision is constituted by.
the wave of disturbance which a sudden change in the
states of these pigment-grains propagates
through the body.

f
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How

such,
pigment-grains become concentrated in the particular places they may most
advantageously occupy we need
not consider at any length. Other
tilings equal, they will

develop most where most light falls, and where, consequently,
variations of light caused by
adjacent things are strongest ;

and since a

close cluster of pigment-grains when affected, will
send through the body a more efficient wave of disturbance,

natural selection will further the concentration

there will

be a survival of individuals in which the approximation
greatest, ending in the formation of an integrated patch.

The pre-existence

is

of a simple nervous system, akin to

that described in the last chapter, being assumed, let us
consider what will happen when incipient vision is added.

232. Suppose /, Fig. 12, to be the cluster of pigment
grains constituting the rudimentary eye. And suppose that
from, these pigment -grains, when changed by variations in

the amounts of light falling on them, there have been propagated waves of disturbance into the mass of organism.
Then wherever these waves eventually go, there will arise

behind these pigment-grains at g, a plexus
of fibres and ganglion-cells. For reasons
229 the separate
such as were given in

waves setting out from the separate dis
turbed pigment-grains, and pursuing lines
of least resistance, will quickly unite ; and
a cluster of junctions
unstable
nerve-matter, whence
occupied by
the aggregate wave will direct itself in-

there will

result

wards.
before, to the place where
molecular motion is being absorbed, If immediately after
molecular motion is liberated at /, molecular motiyn is

To what

place will

it

tend

?

As

taken up in the muscle C, a molecular tension will arise
between / and C; and motion along the line of least
Which will be the line of least
resistance will result.
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Already there lias been formed a line of easy
transmission from the tactual organs to the muscle, along

resistance

?

C

and^ other things equal, the line of least
resistance from f to C will be one of which this pre-existing
channel forms a part. Hence the tendency will be for the

the line d to

;

wave of molecular motion

to take its coarse

from

/

through

the underlying plexus g to the pre-established ganglion at
e ; and gradually to form a connecting fibre.
1

Yvliat will be the functional effects of this

the nervous communication
set

up

in the

is incipient.,

?

So long as
must be

contraction

muscle C, before molecular motion disengaged

/ and C and
on the rudimentary eye will not
The only advantage derivable from
such a structure in this early stage, would seem, to be that
of increasing the amount of contraction otherwise initiated.
But as soon as the channel for the transmission of molecular
motion from / to the ganglion e becomes tolerably perme-

at

/

can cause a state of tension between

;

therefore an impression
produce a contraction.

motion disengaged by an impression at f,
finding
way along this channel, may reach the muscle
before the molecular motion set up by touch can reach it ;
and a consequent contraction of the muscle will withdraw
the body in anticipation of touch the creature will retreat
as though alarmed by the approaching object.
able, the molecular
its

233.

A nervous

system of the type described in the

last

chapter, or even a nervous system a stage more complex in
type, like that just described, can effect none but the
Small extensions of the correspondsimplest adjustments.

ence in Space and in Time are alone achievable
by it.
Muscular contraction is produced by a certain strength of
impression on the tentacles, whatever be the nature of the
hody.striking them or the direction in which it is moving.
Similarly, the rudimentary eye can do no more than

convey

to the muscle the
impression caused
quantity of incident light ; no matter

by a change in the
whether that change
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be caused by a small body close to or by a large one far off,
and no matter whether the motion of the body is or is not
such as will presently cause a collision. Nervous systems
of these kinds can bring about no special adjustments of the

inner acts to special directions and distances of outer objects.
Let us consider what further complications will initiate such
further adjustments.

More muscles than one

are obviously pre-supposed s otherwise the motion can vary in amount only. And there are
-

obviously pre-supposed more than one place of independent
stimulation ; otherwise not more than one kind of impulse
to contraction can

be given.

If all the tentacles are simi-

with the same muscle, or if the channel of
communication which each pigment-grain in the eye-speck

larly connected

is like that which every other has, there
can be no qualitative distinctions among stimuli, and therefore no specialized motions.
simple locomotive creature

has with the muscle

A

(moved of course by muscles and not by cilia) fulfils the
Let us suppose one that is, like most
requisite conditions.
locomotive creatures, bilaterally symmetrical one having
^ wo rudimentary eyes and the two muscles, or
VZF./J
sets of muscles, which the locomotion of such
creatures implies.
Suppose that in Fig. 13, a
and b are the nerve-threads coming from the

two rudimentary eyes to the ganglion e; and
that through this, each of these threads is connected with all the threads in each of the two
bundles d and /, running to the muscles G and
H. Setting out with the least differentiated
structure,, we will assume that by means of the
is similarly conwell
connected, with each
nected, and equally
will in such*case
What
bundle of efferent fibres.

plexus at

e,

each afferent fibre

happen? The stimuli continually received through
the eye specks as the creature moves through the water, will
act indifferently, and equally, through the two motor bundles on
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the two sets of muscles

the alternating contractions of these

supplying an instance of the rhythm inevitably generated
by antagonistic energies. Only one specialization of the

movements

will

be

effected.

So long

as the

changes in the

visual stimuli arising from objects which the creature passes,
or which pass it, are moderate, the muscles will be excited to

moderate contractions. But the approach of a large object,
causing sudden and strong impressions on the rudimentary
muscles sudden and strong discharges,
eyes., will send to the
a
them
violently contract so as to produce a dart
making
dart which, though

made

at random,, will usually decrease the

chance of being caught, if the approaching body is a predatory
But now, however much alike the conanimal.
nexions of the two afferent fibres with the two bundles of
.

may have originally been, it must happen in
virtue of the universal law of the instability of the homogeneous, that they will become in some, or rather in most,
efferent fibres

Let the cells,
individuals of the species, slightly unequal.
fibres
of
the
ganglion e, be congenitally
processes and
developed in such ways that the fibre a has somewhat easier
communication with the bundle d than with the bundle /j or
vice versa;

and

let the

connexions of the fibre b similarly

deviate from complete equality. The effects on ordinary locomotion and on the motion of escape just described, will be insignificant;

but there will occur under certain circumstances

modified motions of great significance.
Suppose that on the
side A, an adjacent small object produces in the eye-speck, and

sends through the optic fibre, a moderate disturbance.
If the
connexions of this fibre with the efferent bundle /are better
than its connexions with the efferent bundle d, the muscle on
the opposite side of the body will contract most ; and the
body (supposing it to bend like that of a fish) will be turned
away from the object which produced the impression. If,
contrariwise, its connexions with the bundle on its own side
are the best, the body will be turned towards the
object.
Now in many cases the object is one that will serve for food.
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If; then, this congenital variation in the nervous connexions
such that a moderate stimulus on the
makes the

is

eye-speck

body turn away from the

object yielding the stimulus, the
individual will lose rather than
gain by the incipient vision ;

and

A contrary variation

will therefore disappear.

ture, entailing a contrary

effect,,

will

of struc-

conduce to the welfare

of the individual on every occasion when the
object towards
which the body is turned is food. Each discharge thus sent in
excess towards the one set of muscles, will increase the relative permeability of the

one

set of channels over the other;

making the one-sidedness of the next discharge greater still.
And since the more decided this tendency becomes the more
decidedly the welfare of the individual will be farthered,, the
7
creature s life will, on the average of cases, be longer, and the
number of progeny left will be greater than is usual in the
I

species.

need scarcely

add that among descendants

inheriting this modification, functionally increased during
the entire life of the parent, the same causes will insure not

simply continuance of
234.

A

it

but progressive development.

further step

may now be

taken.

The ad-

vantages derivable from rudimentary eyes such as are
above supposed, will increase as the eyes are evolved,

A

whether in

size or in structure.
larger sensitive area
other things equal, render the creature impressible b]j
smaller objects and by remoter objects, thereby conducing

will,

to its welfare

;

so that survival of the fittest will favour the

made up of numerous sensitive eleAs this multiplication of sensitive elements progresses

growth of visual spots
ments.

the ganglionic plexus underneath the eye-speck will develop,
will fall an additional amount of function on the

and there
fibres

crease

connecting

it

of function

of these
will arise
fications.

with the central ganglion.

may

entail either

This in-

increased thickness

number of them. The one
from inheritance of functionally-produced modiThe other will arise from inheritance of infibres

or increased
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cidental variations;
cluster of

homologous

we have

clear proof that in a
parts there occasionally arises a

since

mem

her in excess of the normal number.

Assuming

-

that a

bundle of nerve-fibres connecting the enlarged eye with the
central .sranglion has been thus established,, let us ask what

From the instability of the homogeneous it
will happen.
follows, as before, that however completely alike may at first
have been the connexions of these

fibres with the different

parrs of the central ganglion, their connexions eamiot remain alike. And, as before, it is clear that- while some
variations

in

their

connexions will

affect

the

movements

creature favourably others will affect them unfaWhat are the favourable variations
vourably.
of the

likely to

be

If over the visual surface,

?

now composed

of a

number

of sensitive elements, the transparent
survival
of the fittest, acquired that conhas,
epidermis
by
the
observable,
impressions received will fall
vexity usually
on the whole patch of sensitive elements onlv when the

considerable

them ai^e opposite to the patch an object
advance or behind, muck above or below, will cast
a vfurae image on one portion of the patch only.
Hence if
the rlbres composing the afferent bundle are not related with
objects producing

muck

in

absolute; equality to all parts of the

nervous plexus under-

lying the patch of sensitive elements (and mere differences
of position must entail inequality) it will happen that when,
out of the patch of sensitive elements, one group is affected
rest, some members of the afferent bundle

more than ike

waves of molecular disturbance than the
In cases where the muscular system consists, as supposed in the last section, of but two contractile masses
capable of acting only as wholes, this somewhat increased
ketrogeneiry of the reeipw-motor structures will produce
will carry larger

rest.

no

definite effects.

But

it is

an indue lively -established fact

that there frequently occur variation? in the numbers and
attachments of muscular bundles : even in so specific a
type
as the human, such variations are not uncommon.
Sut>pos-
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ing, then, that the muscles have here "been modified somewhat in the direction, of multiformit^y, a further specializa-

For a discharge
movements becomes possible.
of
the
carried more largely by some fibres
incipient optic
nerve than by others, will, on arriving at the central
ganglion, diffuse itself not quite in the same way as one
brought by all the fibres in equal amounts. Hence two
somewhat different discharges taking somewhat unlike
courses through the central plexus of fibres and cells,, and issuing in their multiplied amounts through a bundle of efferent
some fibres
fibres, will severally affect this in diverse ways
of the bundle taking more of the one discharge and some
more of the other. So that if the masses of contractile
tion of

substance to which this bundle of efferent fibres
are capable of

any

is

distributed

separateness in their actions,, the

two

discharges will work on them unlike effects, and the motions
the differences in the
produced will not be the same.

Now

produced motions, relatively to the objects causing these
special impressions, are almost certain to be advantageous or

And, as before, the structures producing
motions that are on the average advantageous will conduce
disadvantageous.

to the long life of the individual; will Le developed
actions during this long life; and will

repeated

queathed

with

by

their

be be-

some functionally-produced improvements

to posterity.

235.

It is not, I think, difficult to see that the

same

and that through successive

hold ;
principles continue to
small stages of analogous kinds, nervous systems may go
Let us glance at the processes that are
on
complicating.

that receives
likely to occur in a central ganglion
bundles of nerve-fibres.
out

and sends

many compound
As implied by what has been

pound

afferent bundles

said above, when
Combecome channels of communication

from sense-organs severally composed of many separate
central gangelements, the discharges they carry into the
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lion

become very

selves

variable in composition,

its

and

diffuse

them-

twice
plexus in waves that are never
the optic nerve,, for
fibres

through,
The
composing
exactly alike.
different sets of stimulations according to
receive
example,
the size of the object, its form,, its direction, its distance.

has
Consequently after a well-established reflex connexion
been formed between the visual impression given by a
certain kind of prey in a- certain position, and the muscular
adjustment required to seize such prey, it will happen that
the excitement of the muscles must be preceded by, and accompanied by, numerous other excitements. For while there
are going on those relative motions that end in bringing the
prey to the position which calls forth the reflex action, many

changing
fibres

action

sets of impressions are

being made on the optic

some of them conducing to the approaching reflex
and some of them conducing to other actions.

Hence in the central ganglion, numbers of fibres and
cells become nascent ly excited before a certain group of
them become excited in such way as to cause the appro-

Now

the nascent excitapriate discharge to the muscles.
tions so caused are not lost
they nascently excite multi:

tudinous efferent fibres belonging to various bundles ; and
through them throw various muscles into states of partial
tension.
Here, then, is an ever-present opportunity for
further specialization of the correspondence.
Suppose, for
instance, that the reflex action above described is well

adjusted to catching a special object seen in a special
position, but that no means exists of so modifying the
reflex action as to allow for the

has when

it

motion which the object

reaches this position.

What

will

happen

?

As

the object approaches this position from different directions, its image will travel over different sets of retinal

elements. In passing over any particular set it excites in
succession certain groups of optic fibres, certain clusters of
fibres and cells in the central ga-nglion, and through them

nascently excites

many

efferent fibres with the muscles
they
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The motions that will be gone through when the
supply.
reflex action takes
place, are sure to be somewhat modified

by these

states of tension previously

given to muscles not

The modification may or may not
for
the
motion which the object had
compensate
reached the point where reflex action was set
up.

immediately concerned.

tend to

when it
Bat if, by tending

to

for this motion, the
the
structure
beneficial,
producing it will
be further developed ; and, as before, will be established as

modification

compensate

is

an additional adjustment of inner relations to outer relations.

Before proceeding let us note, as bearing on the interpretations given in preceding parts of this work, as well
as on interpretations about to be given, that, as above
understood, each of these adjustments of inner to outer
relations

which

eventually

becomes

automatic,

passes

It begins
through stages in which it is not automatic.
as a slight tendency 'for an impression or impressions to
excite some muscle or muscles more than, the rest.

During
the

passage of the disturbance through
nervous centre is slow, hesitating, irregular.

this stage the

chief

The sense-impressions being an appreciable time
nervous centre before they produce partial motor

in

the

excite-

ments, remain present there as sense-impressions; and are
then the equivalents of what, in higher creatures, we call
sensations.
Similarly, the nascer.t motor excitements are
the equivalents of what, in higher creatures, are the ideas
of the contractions to be produced.
Gradually as, by
repetition in the individual and in the succession of individuals, this additional connexion

motions becomes more

definite,

rapid, that link in it which
homologue of consciousness,

is

between impressions and
and the sequence more

either consciousness or the

becomes shorter, and the pro-

cess passes into the purely automatic.

CHAPTER
THE GENESIS OF

V.

DOUBLY-COMPOUND NERVOUS SYSTEMS.

Instead of nerves of touch, proceeding from
a dozen or a score of tentacles,, we have to deal with multi
from all parts of the skin
tildes of such nerves

236.

When

proceeding

instead of a simple eye., or an eve containing but few
reiinal elements, we take an eye having a retina made up of

when

thousands of elements, each of which yields a separate impression when bundles of afferent fibres from complex
into
organs of hearing, taste,, and smell have to be taken
account when the stimuli carried in ever-varying amounts
and combinations through these recipio-motor structures
have to be traced in their effects upon similarly-compounded
dinqo-niotor structures; explanations of the kind attempted
foregoing pages become very difficult if not im-

in the

possible.

But though we cannot hope

to interpret speci-

fically the higher complications of nervous development, we
may hope to form some general idea of the ways in which

the processes traced thus far may work out results still
involved.
To facilitate the formation of such general

more

be well

contemplate afresh the characters
followed thus far
changing
somewhat the point of view, re-inforcing some of the conclusions reached, and developing others a stage.
shall
idea,

it

of the

will

evolution

to

we have

1

We

then be better able to see where further evolution along the

same

lines is likely to carry us.

THE GENESIS OF DOUBLY-COMPOUTSTD NERVOUS SYSTEMS.
*

237. So long as tliere exists but a single afferent nerve
single mnscle supplied by the accompanying efferent

and a

nerve, external stimuli will produce but one kind of action,
varying only in degree. Even when the epi-peripheral impressions are received at any or all of numerous points, such
as the ends of tentacles, it roust still happen that while the

motor apparatus remains quite simple, no modifications in
the creature's adjustments can be made beyond the greater
or less promptness and strength of the induced contractions.

Such small change

as a bifurcation

and double insertion

of the muscular bundles, makes possible some difference in
the kind of effect consequent on difference in the kind of
stimulation.

And

more complex,

as the nervo-muscular system

becomes

becomes possible for various unlike sets of
epi-peripheral impressions to produce various unlike comit

binations of muscular actions.

But

compounding of stimuli results in the approcompounding of movements, only on condition that
the nervous centres have become proportionately compounded. The required compounding of them is in principle
this
Tke connexions of their fibres must be such that
when any set of external relations to which the acts
are to be adjusted, has been impresssd on the senses, the
this

priate

:

carried along
special cluster of stimulations produced, being
afferent nerves, is, in the central plexus, so re-

various

distributed that, in passing out again, it discharges itself
through particular sets of motor-fibres in particular proportions.

Every further re-distribution of this kind implies additional places for convergence and divergence of the nervewaves
of

additional ganglionic corpuscles.

incoming

fibres

brings

nerve-waves

If a certain

bearing

group

certain

of outproportions to one another, the appropriate group
its components affected fti the
have
fibres
cannot
going
there exists between the two groups
requisite degrees unless
a duly adjusted set of convergent and divergent channel^

ill
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differing in part

from

ail

other sets.

A

general diffusion

through the plexus could cause nothing but a general muscular excitement; and a special diffusion ending in discharges
that are special in their directions and quantities is impossible unless by the intermediation of a special structure
that is definite in proportion as the co-ordination is definite.

As

the case has been thus far stated, there can arise no

such more specialized or more complex muscular action
following

the

appropriate

compound impression,

unless

through some favourable variation in the structure of the
ganglionic plexus.

But eventually a new cause of develop-

There conies a stage at which adconies into play.
of
inner
to
outer
relations may not only be injustments

ment

directly established

favourable variations

survival of individuals having
they may also be directly established

by the
;

And
functionally -produced changes.
the direct establishment of them becomes active when there

by the inheritance of

exists a consciousness sufficiently developed to perceive the
connexion between a muscular act and its immediate effect ;

and when the creature

thus rendered capable of making
slight modifications in its acts, of establishing these modifications as habits, and of causing correlative modifications
is

in its nervous centres.

Before this process can be understood, it must be premised that as nervous structures become more complex
and more integrated, the network of their connexions
becomes so close that every special muscular excitement
is
accompanied by some general muscular excitement.

with the concentrated discharge to particular
muscles, the ganglionic plexuses inevitably carry off a
certain diffused discharge to the muscles at large ; and
this diffused discharge produces on them very variable

Along

Suppose, now, that in putting out
head to seize prey scarcely within reach, a creature
has repeatedly failed.
Suppose that along with the group
of motor actions approximately adapted to seize prey at
results.
its

~^
._
i|

TtfE
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is, on some occasion,
muscular system as to cause
a slight forward movement of the body.
Success will

tins distance, the diffused

discharge

so distributed throughout the

and after success will immecome
certain
diately
pleasurable sensations with an accompanying large draught Of nervous energy towards the
organs employed in eating, &c. That is to say, the lines
of nervous communication through which the diffused disoccur instead of failure

;

charge happened in this case to pass, have opened a new
way to certain wide channels of escape ; and, consequently,
they have suddenly become lines through which a large
quantity of molecular motion is drawn, and lines which are

On
rendered more permeable than before.
recurrence of the circumstances, these muscular movements
that were followed by success are likely to be repeated
so

:

what was

at first

an accidental combination of motions

will

now be a combination having considerable probability.
For when on such subsequent occasion the visual impresproduced nascent tendencies to the acts approxiseize the object, and when through these
mately
there are nascently excited all the states, sensory and
motor, which accompany capture, it must happen that
among the links in the connected excitations there will
sions have

fitted to

be excitations of those fibres and

cells

through which, on

the previous occasion, the diffused discharge brought about
The tendency for the
the actions that caused success.
diffused discharge to follow these lines will obviously be

a successfully
greater than before ; and the probability of
be
therefore
will
modified action
greater than before.

Every repetition of it "will make still more permeable the
new channels, and increase the probability of subsequent
connexions become
'repetitions; until at length the nervous
*
organized.
One other general fact must be insisted upon. As was
pointed out at the close of the last chapter, advancing
an incomplexity of nervous organization necessitates

546
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quantity of excitations that do not cause motions.
creature in which the compound impression produced by a special object occupying a special position,
creasing

A

arouses

the

muscular

actions

effecting

capture

of the

a creature which, by implication, perpetually receives other compound impressions from objects occupying
object,, is

other positions.
Each passing thing, as well as every thing
into
its nervous centres variously- combined
sends
passed,

waves of disturbance, which course through their fibres and
cells in ever-varying combinations, and which, having no
special connexions with special
diffuse themselves without any

motor adjustments, simply
more specific effect than

augmenting the general discharge to the vital
and
muscular system at large.
These are what,
organs
under their subjective aspects, we call feelings and ideas.
And, manifestly, the more extensive and more intricate the

that

of

central plexus grows, the more detached may these become
from the actions the more may the impressions produced

by things and relations reverberate through the nervous
system the more may there arise trains of thought.
238. Thus much premised,
compound co-ordination passes
ordination.

we

A

let

us try to conceive

into

how

doubly-compound coand
;^.

broad contrast exists between the two

shall find reasons additional to those before

for assigning the function of

given

(

22)

doubly-compound co-ordination

to the highest nervous centres.

Let Pig. 14 represent, diagrammatically, the chief nervous centre, now con-

*t

to

I

siderably evolved,
which afferent fibres

bring

all

orders

of

epi-peripheral feelings;

and fiom which efferent
fibres
carry to the
muscles, the stimuli producing their appropriately-combined
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contractions.
And suppose that while other parts of it have
for their functions the co-ordination of those
epi-peripheral
co-ordinates
feelings which are least relational, the part

A

the most relational
feelings with one another and with the
appropriate motions.
Or, to speak specifically., suppose
that

A

of the central plexus where the
impressions joined -with the compound
impressions from the eye-muscles, are brought into adjusted relations with those combined muscular feelings

the

is

compound

part

visual

and accompanying

feelings of touch which are implied by
actions of the limbs under guidance of the eyes.
Then
this part will

be the one to which are brought the most

involved clusters of feelings in ever-varying proportions
through multitudinous fibres ; and one from which issue

through multitudinous fibres in ever-varying proportions
the most complicated motor impulses.
By implication,
each special adjustment of the muscular motions to the
visual impressions must have in this part its co-ordinating
plexus of converging and diverging fibres with their points

a plexus which, while having many elements
with the plexuses that effect other co-ordinaWhence
tions, must have some elements peculiar to itself.
it follows that in proportion as these special adjustments
of junction

in

common

becSme more numerous, there must be a multiplication of
the elements peculiar to each.
Consequently, if some one
takes on a relatively
these
of
plexuses
co-ordinating
group
in answer to the relatively immense
great development,
new
for
adjustments which certain environing consphere
ditions furnish, we may expect one part of this region A,
to

become protuberant,

as at A'.

And

if

these multitudi-

nous new co-ordinating plexuses, growing continually more
involved as they grow more numerous, admit of accumulation without limit, we may expect a growth of this protuberance.

"We

shall

soon see that these suppositions and

inferences are paralleled

by

facts.

N

IiT

2
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239. Visual impressions and their concomitants are coordinated with muscular actions and their concomitants in

two ways

the one

direct,,

the other indirect.

The

direct

co-ordinations include such as are possible to a creature by
changing the relative positions of its parts without changing
its

position in space.

The

indirect co-ordinations include

such as are possible only by changing its position in space
as well as changing the relative positions of its parts.
Let
us contrast these two orders.

Without moving from the spot on which

I stand, I

can

explore very completely
things within reach of my hands;
and the combined sets of feelings I get have a certain disall

tinctive character of great significance.
From each of these
I
clusters
can
four
of sensations
derive,
things
simultaneously,

yields iny retinae, those which come from the
specially-adjusted muscles of my eyes and head, those which

those

it

come from the muscles of the arm and hand by which I lay
it, and those given me by its contact with the skin
of my fingers.
The order of co-ordinations which have
this
important character in common^ falls into two
One extensive genus of quadru ply-clusgenera.
hold of

tered sensations I get by exploring the surfaces of
and limbs. I can adjust my eyes so as to see my

my

body
hands

move over my feet; I can use one hand to
examine tactually the other hand and arm, and can observe
with my eyes, as well as feel with my muscles, the movewhile they

ments I

am making.

The

distinctive trait of quadruply-

clustered sensations of this

contains two sets

from

tlie

ing them.

of tactual

genus, is that each of them
one set coming
sensations

and the other from the parts touchIndeed we may say that they are thus character-

parts touched

A

much more
by being quintnply-clustered.
extensive genus, distinguished by severally containing only
a single tactual cluster, I get from all the objects that exist
ized

within a range of three feet or so on each side and in front,
I can stoop down to touch a
as well as above and below.
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near
thing lying

my

and see that I touch

feet

changing" my place,,
take down my hat,

it.

I can successively raise

my

549

Without
hand to

grasp an umbrella-handle, touch the
hall chair, lay hold of a letter waiting for me.

of a
Each of these acts gives me a special group of impressions
of colour and form, a special group of muscular feelings
from the muscles of the eyes and head, a special group from
the muscles of the arm and hand, a special group from the
and performance of each act implies
skin of the fingers
of
the special groups.
co-ordination
Thus
special
of
and
the region
space occupied by ray body
by things
immediately around it, furnishes numerous compound clusters

"back

;

of sensations,

components can

severally having the peculiarity that their
co-exist in consciousness.
Within this range

the conditions are such that an object which yields me groups
of feeling's through the eye and through the eye-muscles,

may, if I go through a certain series of muscular feelings,
be made to yield me a group of tactual feelings joined with
a group of feelings of muscular tension ; and these additional

groups may be brought

sciousness with the

into juxtaposition in con-

groups, without these first groups

first

being in any degree chanyvd.

This

immense

order of co-ordinations

demarcated from

the far

shall

pass

immediately

While

:

is

not absolutely

more immense order

there

is

to

a border region

which we

common

to

and body quite fixed, there
keep my
is a definite limit to the
of
my hands and therefore to
range
the region within which objects can yield me clustered feelings
co-ordinated in the way described. But by leaning forward
or on one side, and still more' by putting out one foot while
keeping- the other stationary, I can reach additional objects, and make them yield me combined sets of feelings very
the two.

I

much like the preceding

feet

ones.
They are not quitQ, like
certain additional
contains
them
for each of
the
elements
the feelings accompanying
partial change of
set of links by
intercalated
an
These feelings form
place.

however

;
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which

tlie

visual cluster

and

its

concomitants are brought

into a relation of co-existence with the tactual cluster
its

They become important elements

concomitants.

cluster in proportion as the

without moving

from the

make somewhat

indefinite

and

in the

objects are difficult to reach
spot.

But while

they thus

the division between the rela-

and direct co-ordinations that have been
the relatively-complex and indirect coand
described,
ordinations to be next dealt with., they do not obliterate

tively-simple

the broad contrast.

For now mark that beyond the objects I see within easy
reach, and beyond the objects I see and can reach by leaning.,
or by putting out one foot, there are immensely-more
numerous objects which I see but canuot reach without locomotion, brief or prolonged. While I stand where I do the
picture on the opposite wall cannot by any actions of mine
be made to yield nie tactual impressions I put out my hands
towards it, I bend my body in the same direction, I put one
That I may touch it, I
foot forward, all to no purpose.
must take several steps., with their successive groups of
muscular feelings in invleo-s
V
O and tactual feelings on the soles
Thus beyond the small space surrounding my
of my feet.
;

:

>

lie

successive concentric portions of space con-

taining* objects

which after being seen cannot be tactually

body, there

explored until there have been executed certain movements
either of walking or running or leaping, of climbing up or
getting

down

direction

the concomitant feelings varying with the

and with the distance.

Manifestly,

we have here

an order of co-ordinations vastly larger in number than the
first; %nd manifestly, within this order itself the co-or-

become increasingly numerous and increasingly
More than
the remoteness increases.
as
complex
true.
Co-ordinations
of
this higher order differ
this
^is
dinations

from those of the lower order, not only by containing
clusters of locomotive feelings which join the visual cluster
with the tactual cluster

'

they

differ in

another all-essential
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For

character.

into

brought
That which
tactual

the

never is
original visual cluster
relation with the tactual cluster.

direct

brought into

is

cluster

is
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another

direct

visual

relation

with

the

cluster

(always larger
and always somewhat different in form) which has been
substituted for the original cluster.
To exemplify by

symbols if the set of feelings yielded to the eye and eyemuscles by a distant object be called A, then before the sets
of feelings which the
object will give to the fingers and
arm-muscles can be had, A must go through a series of

The original visual cluster
A, A, A, A.
be co-ordinated with the corresponding tactual
only through a series of visual clusters which have

transformations

comes

to

cluster,

a

on the

certain dependence

Nor

ters.

is

this all.

series

of locomotive

clus-

Like changes have occurred

produced by other objects within sight.
have
These, too,
undergone enlargements,, and alterations
in the relations of their parts; and many of them have

in the visual clusters

So that
disappeared laterally from the field of view.
establishment of one of these adjustments in which our
eyes guide our limbs to manipulate things at a distance,
not only of great complexity in
comparison with those required for manipulating things

implies

co-ordinations

but co-ordinations that are made more comin
plex by the introduction of new elements combined

close to

us,

new ways.
240. In asking how such higher co-ordinations are
evolved out of lower ones, and how the structure of the

nervous system becomes progressively complicated in snch
way as to achieve them, the cardinal fact to be remembered
is

that

such higher co-ordinations are effected by interof new clustered states between the original

calations

it is to be expected that fn the
achieves them, there must be
which
nervous apparatus
and cells.
fibres
of
intercalated plexuses

clustered states.

Hence

552
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we suppose a to be the place to which are
brought through many fibres the clustered sensations yielded
If in Fig. 15,

Jig.

15

/

by an

object seen within reach

;

if at b

are the roots of fibros

which co-operate when this object is grasped and if between a and b lie the co-ordinating plexuses through which
;

the

compound sensory excitements lead

to those

compound

motor excitements that cause prehension of the object, not
when in one position only but when in the various positions
it may occupy within reach;
what will happen if some steps
have to be taken before the visual impression is followed by
prehension?

The

recipio-m-otor

and

diric/o-motor

changes

gone through during these acts of locomotion, imply sundry
compound co-ordinations with their correlative plexuses.
"Whatever sets of plexuses are successivelv so excited that
at b are eventually acted on in the way re-

the fibres

to cause prehension, it must happen that these
of plexuses will become a. network of lines of least
For as shown in
resistance.
237, muscular co-ordinathat
fail have, other
tions
things equal, less tendency to be

quired
sets
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repeated when the same conditions recur than those that
succeed ; because those that succeed open lines of discharge
that draw
a and b,

off large

amounts of molecular motion.

therefore,

there

will

Between

arise intercalated

sets

of

plexuses which co-ordinate the successive locomotions and
accompanying visual impressions gone through between the
receipt of the original visual impression and the performance of the eventual prehension. These sets of plexuses
must be very numerous. Supposing the object to be one
step out of reach, it may occupy multitudinous positions,
high or low, to the right or left ; and the required co-ordinat-

ing plexus for each position, while it has much in common
with those for adjacent positions, must have something
But the space between a and b is alreadv
different.

occupied by the plexuses which effect the direct co-ordinaHence the intercalated plexuses which effect these
tions.
indirect co-ordinations, must be super-posed, as at d ; and the
co-ordinating discharges must take roundabout
shown by the arrow.
Each such position being reached through

courses, as

visual

and

within narrow limits, the
same for all members of a species, it follows that there will
set of coneventually arise in the species an organized

muscular co-ordinations which

are,

nexions such that the visual impression produced by an
muscular actions by which it
object in that position and the

may be grasped

are definitely correlated.

Little

by

little

the positions composing wider and wider spheres of space
may come to be thus mentally possessed ; while there is a

concurrent enlargement of the superior co-ordinating centre,
at its
by the intercalation of new co-ordinating plexuses
periphery, as

241.

shown

One

at

ey

f

y

g.

further elaboration remains.

To render the
.

*

doubly-compound co-ordination less
follow,, I have thus far treated of it as though
But
the relational elements involved we^e all of one class.

exposition
difficult to

of

this
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in reality there are two distinct classes of them, requiring
distinct centres of co-ordination.

So long as

tlie

visual, muscular,

and tactual impressions

to be co-ordinated, refer exclusively to objects within reach,
the relations of succession and the relations of co-existence
It is true that when anything
are not definitely parted.
within this range has yielded its visual impressions, a certain
series of muscular states has to be gone through before it

But when these have been
tactual impressions.
the
visual
gone through,
impressions as at first received and
I
the tactual impressions as subsequently gained, co-exist

yields

irs

can continuously gaze at the thing and continuously grasp
Moreover, it is to be noted that in all these cases the
order of sequence in the consciousness of visual impressions

it.

and tactual impressions may be inverted I can feel the
thing first and see it after. But when we pass from these
compound co-ordinations to the doubly-compound coordinations, the elements of succession become of no
of co-existence.
than the
elements
gone through can no longer be dropped
out of the group, and the sequence from visual to tactual
cannot by any possibility be inverted. That is to say,
the time-relations and the space-relations have become
This needs some further explanadistinctly differentiated.
When I walk towards an object, successive
tion.
less

importance

The

serial states

and tactual feelings are implied by the
make; there is an accompanying series of graduallyenlarging and otherwise-changing visual impressions from
and serial changes, more
the object as I approach it
numerous and complicated, are produced through my eyes
clusters of muscular

steps I

;

All of these successions, if I keep my
objects.
and
certain
of them even if I close my eyes,
eyes open,
must Jbe gone through before the tactual impressions to be
The visual impression,
received from the object can be had.
which the object made on me before I moved towards it,
can be brought into relation with this tactual impression

by adjacent
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only through certain serial states ; and tliese not only form
an indispensable chain by which the initial and terminal
clusters of states are bound together, but they form a chain
no one link of which can be taken out of its place their
order

is

Here then we have co-ordinations

fixed.

in Space and co-ordinations in Time uniting to achieve the
Before a step is taken towards the
entire co-ordination.
object, the impressions made by it and all things around,
stand in a plexus of relations of co-existence. Each step
implies muscular and tactual sequences accompanied by

and the step ends by bringing
The two orders
of relations are therefore correlatives, and serve to interpret
one another. Without some means of registering the series
of motions to be gone through in reaching the object,, there

numerous visual sequences

;

about a modified plexus of co-existences.

could be no consciousness of

its

distance.

Without con-

distance the muscular feelings
jjone through
o o
o
could have no meanings in thought as the equivalents of

sciousness of

its

certain spaces traversed.
But the differentiation of these
tions

What

a

two great orders of

rela-

of

co-ordinating centres.
implies
form this differentiation takes among inferior types of

animals

we need

differentiation

not here inquire.

In the highest or verte-

however, there are, as before pointed out, reasons
for concluding that the cerebellum is the organ of doublycompound co-ordination in Space while the cerebrum is
i

>rate type,

the organ of doubly-compound co-ordination in Time.
To the reasons before assigned for this conclusion I may
One is that these two
here add some others.

supreme nervous centres are pedunculated masses^growing
out of the enlarged and differentiated extremity of the
spinal

chord,

much

as

we might expect the
grow out of

doubly-compound co-ordination to
of compound co-ordination.

Another

centres

of

the

is

^centre
that they

From
preserve a general relationship in their development.
with
not
if
fishes "upwards their evolution goes on,
equal steps,
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something like proportion.

This

is

a trait to be ex-

pected; since the greater developments of senses

and limbs

which they accompany imply simultaneously-increased exAs we
periences of time-relations and space-relations.
approach the highest vertebrate types the cerebrum develops
a fact also to be
i\t a
greater rate than the cerebellum
anticipated. For in the simpler vertebrate animals the only
time-relations appreciable are those disclosed along with

space-relations

by

But

acts of locomotion.

in the

more com-

plex vertebrate animals, whose organized experiences of timerelations thus acquired yield measures of duration of some
length, other orders of sequences become cognizable and the
nervous centre in which time-relations are co-ordinated
;

thus acquires

functions

peculiar to

The

itself.

two great centres harmonizes with the
240 implies that a
The
process described in
hypothesis.
centre of doubly-compound co-ordination will be evolved by
the intercalation of plexuses and the superposing of plexuses
each new stratum added at the periin successive strata
of
mass
the
serving to re-coordinate the co-ordinating
phery
it.
The layers of cells and fibres which
below
plexuses
the cerebellum and cerebrum contain, seem fit to constitute
Yet again, the minute
appliances of this kind.
structure of the cerebellum is more regular tlian that
of the cerebrum; and this answers to the comparative
homogeneity of its function. Even from the beginning
some such difference must tend to arise.
The excompositions of these

periences

disclosing

relations

of

co-existence

in

space

have a great sameness; and though those which bring a
consciousness of increasingly -remote space are increasingly
complex., yet the complexity increases after a simple sysIf all movements were always made at the
tematic manner.
same velocities, then the time-relations disclosed in locomotion would be as uniform as the space-relations ; and the
nervous centre which co-ordinated the actions to them might
be equally homogeneous in structure. But since the move-

THE GENESIS
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ments are very variable in speed, not only as made on
different occasions, and as made by different muscles, bat
even as made by the same muscle during different parts
of its contraction, there is a cause o

co-ordination of time-relations which

heterogeneity in the

we may

expect to

be expressed by some heterogeneity in the nervous plexuses
Still more must such heterogeneity be
effecting them.
looked for when we pass to time-relations of a higher
order.
The sequences, that become appreciable when intelligence becomes high, are sequences of very numerous orders,
of very various lengths, and between terms of very various
as instance the contrast between the succomplexities
cession of sounds in speech and the succession of the
;

seasons.

After contemplating the multitudes of these time-

relations occurring between all kinds of things, differing
enormously in their durations, and having countless degrees

we shall not be surprised to find that the
co-ordination in time presents
of
doubly-compound
organ
marked unlikenesses of a minute structure in its different

of heterogeneity,

regions.

242. I need not attempt further to complicate this
synthesis by including those actions in which tastes,

odours, sounds, &c., play a part. Already in seeking to build
up a general conception of the process of nervous evolution
in its higher stages I have elaborated the argument quite

enough perhaps too far.
Let me, indeed, disclaim the endeavour, which some may
suppose I have been making, to explain the process in full.
My purpose has been rather to make the possibility of such
a process conceivable ; and I have taken specific cases and
used concrete language because so only could I make

far

myself understood. The actual genesis has bees, much
more involved than that which I have described so involved that a true delineation, even could it be made,
would be scarcely comprehensible.
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It

ing

well here to repeat tlie caution against attachmeanings to some of the terms used. The inter-

may be

literal

"

"

and
nervous connexions
pretations of such phrases as
'
are
not
not
strict.
must
be
too
of
fibres,"
plexuses

We

*

warranted by

observation in

supposing that

" connexions "

)}
are quite definite ; nor does the argument}
plexuses
That which the argument
require us so to suppose them.
requires is a plexus of channels through which compound

and

i(

united and re-distributed into compound
and these channels may be formed partly of
distinct fibres and partly of unmarked lines of discharge
through the imbedding protoplasm. Indeed it is manifest
that in the nervous structures which carry on the higher
mental actions the connexions must have all degrees of
definiteiiess, and that the greater part of them must be
stimuli

may be

impulses

\

very indefinite

the ultimate ramifications of the channels

through which the discharges find their ways must be
invisible.

CHAPTER

VI.

FUNCTIONS AS RELATED TO THESE STRUCTURES.
243. In tracing out the genesis of nervous structures,

good deal has been implied respecting thejgenesis of accompanying functions. Fully to understand the natures of
a

these functions; however,

by themselves

it is

needful to contemplate them,

in their ascending succession.

Throughout the foregoing argument, functions, when referred to, have been expressed in physiological language.
It remains^ tojr^nslate this into psychological language.

?

What

have been considered as increasingly- complex nervous
actions we have now to consider as increasingly-complex

mental

states.

244. In reflex

of the

action

stimulus at the periphery of

an

earliest

kind, a single
wave of

afferent nerve sends a

molecular change to a nerve-centre, whence, through readymade channels, the wave instantly escapes in a more or less

augmented form along an
organ or organs

we may here

efferent

nerve and excites some

contractile organs being those to

confine

our attention.

established reflex action, not delayed a
unconscious.

And

moment

sucn*

which
fc

fully-

in its course,

is

A

that is fully established,
the
reception of peripheral stimuli by
though" implying
several afferent rerves, the passage of resulting waves

compound

reflex _ action

.

\
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and the emission of disthrongli a ganglionic net-work,
or less numerous, is also
more
nerves
motor
charges through
unconscious the passage through the central plexus not
occupying the time which, consciousness implies.
But compound reflex actions in which the co-operating
stimuli produce the combined motor impulses only after
a pause, caused by incompleteness in the permeability of
the central plexus, may be presumed to have some accom-

some feeling that occupies the
panying consciousness
iuterval between the receipt of the impressions and the
escape of the discharges.

Each compound
consciousness, but

reflex action,

accompanied

at first

by

made by perpetual

repetition automatic
towards reflex actions

and unconscious, becomes a step
still more compound.
These, during

their stage of parthat is somewhat
consciousness
establishment, imply
more complex and varied than the earlier consciousness

tial

which has been
the

Besides

lost in

automatic action.

consciousness

accompanying those

reflex

actions which are but partially established, there is imFor as already
plied a much larger body of consciousness.

sense-organs that occasionally receive the
special combinations of stimuli which cause automatically certain adjusted contractions of muscles, are sense-

shown, the

organs that perpetually receive stimuli not specially combined stimuli which are therefore sending into the central
plexuses,

waves

of

disturbance

that

are

not

instantly

motor organs.

These, dwelling in the nervous centres as long as the stimuli continue
to be received, imply, as their psychical correlatives, what

draughted

off to particular

we call sensations,
The great mass

or something homologous with them.
of the sensations thus produced by ex-

objects on a creature that has reached this stage
of evolution, constitute an ..imorgg,nied_consciousness
a
consciousness of which very few components have~~any speorder or definite meaning.
cific
Impressions received

ternai

FUNCTIONS AS RELATED TO THESE STRUCTURES.

through

tlie

eyes

of

sucli a

creature

patches of colour, associated

are
if

at

mostly
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mere

all, witli the

very feebly,
tactual impressions yielded by the same objects.
Only in
the cases of those environing things to which the comreflex actions or instincts are either adjusted or in
course of adjustment, does this raw material of mind rise
into nascent intelligence.

pound

This nascent intelligence exists, however, not only where

new compound

reflex actions are being established, but also
where an established compound reflex action is incipiently
excited. Suppose such an animal as we have been considering, sees approaching some small creature of the kind on
which it preys. Then, while this small creature is coming
nearer, but before it has reached the point at which its

visual

image arouses the reflex action that

effects its seizure,

and defmiteness,
an accompanying

a series of visual images, increasing in size

must be yielded by

it

and

it

must

yield

series of stimuli to the eye-muscles.
Though the reflex
action takes place only when the retinal and muscular im-

pressions

become combined in a

certain way, yet during

approach to the required combination the reflex action is
tending to arise there is a gradually-increasing excitement
of the nervo-motor apparatus which will presently perform
the reflex action. The effect does not stop here.
Through
is propagated a graduallythe
of
nervo-motor
excitement
apparatus which
increasing
are produced
there
will
into
play
bring
catching the prey

the established connexions there

revivals of the tactual and gustatory states which
capture of such prey has on past occasions yielded. Thus.,
then, results what we call per oeption; for we havS here a
faint

of real feelings carused by the presented object^
a cluster of ideal feelings, representing certain
with
joined
other real feelings which the object has before prdfluced
cluster

and can again produce.
Perceptions of this order are gradually extended to other
The apparatus effecting the percepsurrounding things.
o o
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which are followed by reflex actions/ is capable of
perceptions which are not followed by reilex
Clustered visual feelings yielded by inanimate

effecting
actions.

bodies, are, like those yielded by animate bodies, apt to
be joined in experience with clustered feelings yielded by

them

to the skin

and muscles

;

and the two

clusters

so

forming a sequence, eventhough
become
correlated
a
similar
in
tually
way. Thus the chaotic
received
from
impressions
environing objects,, are slowly
less frequently

excited,

evolved into a slightly-organized consciousness of environ-

ing objects.
245. Between a perception physiologically considered
and a perception psychologically considered,, the relation
now becomes manifest. We see that a perception can have
in a nerve-centre no definite localization, but only a diffused
localization.

Js"o

one excited

ness of an external object

fibre or cell

:

produces conscious-

the consciousness of such ex-

ternal object implies excitement of a plexus of fibres and
cells.
And not only does this plexus of fibres and cells
differ with every different object, but it differs with every
different position of the same object.
clear understanding of this may be conveyed by an illu^ratipn.

A

A good piano has, including semi-tones, between eighty
and ninety notes say, for convenience of calculation, a
hundred to which last number, indeed, a pedal piano
reaches nearly, if not quite.
Such a piano, then, if its keys
are struck singly, is capable of yielding but a hundred
different tones.
If its keys be struck two together, the
different combinations that are possible amount to 4,950 ;
:

if

three together, to 161,700;

if

four together, to 3,921,225;

These numbers, increasing
together, to 75,287,520.
thus frith enormous rapidity as the complexity of the chords
increases (until we reach chords of fifty notes, after which

if five

they begin to diminish), yield, when added up, a total
requiring a row of thirty figures to express it a million,
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Each coinbinatit n is,
million, millions.
a set of sonorous vibrations, unlike
every
though the majority of them are but in-

million,,

considered as

and

other;

conspicuously different, yet there are millions of millions of them that differ in well-marked
So
ways.
that out of this
comparatively-simple structure a practically-unlimited number of functional effects is producible.

If now, instead of the keys of the
piano,
a cluster of such sensitive bodies as those
which form the retina ; if instead of the
appliances which

we suppose

convey to the strings the impacts given to the keys, we
take the fibres that carry to the
optic centres the impressions made on these retinal elements ; and if instead of
strings made to vibrate we put ganglion corpuscles excited

by the impulses they receive; we shall see that a perception may be compared to a musical chord.
As by
a
certain
set
of
there
is
out
a parstriking
ke}~s
brought
combination

ticular

of tones,

cordant or discordant

;

so

or

simple

when a

its

by

con-

special object seen
retinal elements,

image a special cluster of
and through them sends waves to the
strikes

complex,
.

fibres

and

cells

of a corresponding central plexus, there results the
special
aggregate of feelings constituting perception of the object.
Without further detail the reader will see how it thus

becomes possible

for a limited

number

of fibres and cells

to.Jbecome the seat of a relatively- unlimited

number of

per-

ceptions.
"t^usaJv""'
..

-

While
one of

it

its

thus in a general

way illustrates

perception under

aspects, the action of a piano fails wholly to illus-

it under another of its
aspects ; as the motions of a
dead mechanism must necessarily fail to represent in full
the functions of a living one.
For, as above pointed out, a
perception is formed only when a cluster of real feelings
If our piano
^excites a correlated cluster of ideal feelings.

trate

were so constituted that after any two chords had been
repeatedly sounded in succession, there resulted some struco o 2

5G4
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tural change, such that

when the

first

of these chords was

again evoked by a performer's hands a faint echo of the
second chord followed without aid from the performer's
hands, the parallel wonld be nearer. We shonld then have

something analogous to what happens when a nervous
plexus excited by certain properties of an object,, diffuses its
excitement to another plexus that has, on previous occasions,

been excited by other properties of the object.

And

here,, indeed,, while we are giving the rein to imagination,, let
us take a wider licence let us suppose that several chords

struck in succession, thus aroused faint repetitions of the
many following chords forming the rest of the music to

which they belonged. We shall then be helped to conceive
more nearly how the elements of perceptions become linked
And on contemplating the infinity of musical
together.
effects

obtained by combining different compound chords

in ever-varying successions, we shall get some idea of the
infinity of perceptions that arise by the organizing of
clusters
;

of

co-existing

feelings

in

endlessly

changing

sequences.
246.

We may now

properly so- called.

pass from perceptions to ideas,
Thongh every true perception along

presentative feelings necessarily contains certain
representative feelings, these do not at first become what we

with

its

They have not the detach usually understand by ideas.
that are fully developed.
ideas
which
ableness
distinguishes
into
existence
only by the senseThey can be called
impressions with which

they are directly connected in

experience y and they can continue to exist only so long as
these continue to exist. To return to our illustration a
-

:
creature so constructed as to be capable of notBing "Beyond
the compound co-ordinations just described, resembles a

piano that is silent until touched by the hands of the performer. Its nervous system is played upon by external
objects, the clustered properties of which draw out answer-
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ing chords of feelings, followed by faintly-reverberatingchords of farcher feelings
but it is otherwise passive iicannot evolve a consciousness that is independent of the
immediate environment.
;

How
^sible

?

does snch independent consciousness

When

do

when compound

become pos-

rightly so-called, arise ? They arise
co-ordination passes into doubly-compound
ideas,,

co-ordination.

They grow distinct in proportion as the
correspondence extends in Space and Time. They acquire
a separateness from, direct impressions as fast as there
increase those series of clustered

sensations which unite
the visual sensations received from
objects out of reach
with the tactual sensations afterwards yielded by such objects.
They are the necessary concomitants of that process
by which, through intercalated psychical states, there is
established a mediate relation between
psychical states
that cannot be brought into immediate relation.
And

they have for their seats those intercalated plexuses which
co-ordinate

That

the

co-ordinating plexuses

previously exist-

to say, ideas form a
ing.
larger
tion of consciousness as fast as there

and larger pordevelop those two
great pedunculated nerve-centres which distinguish the
superior animals; ideas become more multitudinous and
more separable from direct sense-impressions as these
centres increase in size and structure j and
eventually., when
these centres are highly evolved, ideas admit of combination
is

into trains of
thought that are quite independent of present
external perceptions.

^!.~rPn g

a steP former

^e

used in the last
notion of the parts which;
the cerebriim"'"and cerebellum play in mental processes
""*""
""'
"K
J-.
"*-"-.
^^enKmta^ **
yy"^'*
HOP just as, by the actions of*
appropriate mechanisms
section,

illustration

YS2iL23*S^.S^%r
"'

'

'

'

*,

*~

i

l

joined to them, musical instruments of certain kinds are
made to yield musical combinations without the hands of
the performer; so,
through the workings of these great
appended nerve-centres, there are called out from the

000
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centres below them, traias of consciousness Independent of,
or additional to,, those aroused by impressions on the senses.

To make the parallelism understood, let me describe,
at some length, one order of these mechanical appliEvery one

ances.

has

watched the

revolving

barrel of a musical box, as its pins strike, in successive combinations, the vibrating metal tongues j and every one sees

that the set of pins, arranged in a special way, represents,
in a sense, the

harmonized melody produced.

By moving

the barrel a small distance longitudinally., another set of
clustered in another way, is brought into position,
pins,,
readv,y

when the

.

barrel revolves,y to brine;
O out another set of
and so on. The mechanical arrange;

chords and cadences

in this case, restricts very closely the number of
musical combinations which the barrel can contain, or
But it is
rather, which its clustered pins can represent.

ment

easy to conceive an arrangement permitting indefinite
If _we suppose the
multiplication of such combinations.
sheet of metal forming the surface of the barrel to be cut
and unrolled into a flat surface without dis-

lonsntudinallv,
'
cs
*

turbing the inserted pins,

it-

is

clear that if this flat surface

were moved down vertically in front of the metal tongues,
between rollers which kept it properly in place, its pins mightbe made to strike the metal tongues just as they now do.
And it will at once be seen that any number of such flat
having differently- clustered pins representing
harmonized melodies, might be made to pass
further complication, needed
"through the rollers.
to complete the analogy, will now be readily underIn the musical box, the chords and sequences admit;
stood.
plates,

all

different,

A

<

of being produced only by these pre-adjusted appliances.
But there exists a species of mechanical piano capable of
being played upon in the ordinary way, and also of having

drawn from it an unlimited number of pieces of music after
a method akin to that last described. Looking much like
an ordinary cottage-piano, this instrument has, protruding
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small keys that stand
top, a second set of
certain adjacent
row.
in
a
closely-packed
vertically
turned round, a fiat board
rollers fitly adjusted are

through

its

When

placed beneath them is drawn along horizontally, so
that the specially-arranged metal pins on its under surface, by striking this row of keys, produce the successive

chords and phrases of an air. And such boards, each incapable of emitting a note, but having in the arrangements
of its parts a latent power of eliciting from, the piano a special
If,
may be multiplied without end.*
the
nervous
to
tune-boards
one
these
of
we
now,
compare

piece of music,

plexus of fibres and cells which effects a doubly-compound
co-ordination ; and if we consider the cerebrum and cere-

bellum as like vast magazines of such tune-boards, duly
classified., jmd adjusted for being
brought into instant
in
several
will
fail
action ; our comparison
ways to convey
of
Instead
an adequate conception.
appliances each having
quite distinct and quite independent combination, we
require appliances that are not quite distinct or independent, but have larger or smaller parts of their combinations
its

we must imagine kindred appliances
which do not themselves elicit the
harmonized melodies, but which re-combine in various
ways, simultaneous and successive., the appliances that do
this
represent, as it were, whole concerts of them specially
arranged ; and so on in still higher gradations. We require
also to suppose that the potential musical pieces, and combinations of such pieces, thus constituted, admit of being
brought into action not only apart from, but also along with,
the original keys so that when some bars have been performed by the pianist, this attached apparatus, therebyset going, gives out in faint tones few or many of the

in

of

common.

Further,

a higher order,

;

bars previously connected with those sounded.
*

A piano-mScanique

of this

of the Great Exhibition of 1851
his English agent for tbe safe of

Above

all,

kind was shown In the French Department
by A. Debairu I find that Cramer is now
them.
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assume a process unapproachable by any appaa process through which

liave to

ratus

of

human manufacture
of

repetition
nexions.

the actions

serves to

establish

con-

the

But. though the illustration falls short
it
in
so
many ways,
helps us to imagine the kind of_re\
the
which
highest nervous structures bear to lower
Jlafion
enabled
are
Jones.
by it to understand better how

We

thinking goes on along with,, or apart from,. the perception
of external things. It removes the difficulty of conceiving
that the centre of compound co-ordination, to which all
centripetal nerves bring their impressions and from which
issue through centrifugal nerves motor impulses, continues
to the last to

be the sentient centre.

"We see that while

this

the seat of the sensations aroused by external
the place in which these are brought into reand
stimuli,
with
lation
other sensations similarly aroused ; it is also the
centre

is

place in which such feelings and relations are feebly rearoused, in the same combinations and in other combinations,

by discharges through the

fibres of the overlying cerebral
in short, that the medulla oblongata (with
subordinate structures) while played upon through th,e

We see,

masses.
its

senses

by

external objects,

by

is

w

the cerebrum and cerebellum

simultaneously played upon
so producing the thought:

consciousness that accompanies sense-consciousness.
247.

One further question

to

be asked

is

""~"~

^W^Sifc&SP

of viewjjisjm emo^jop ?
If, recalling the conclusion reached in
213-216, we join with it the above inferences,

As

we

shall,

said,

and

I think, get a satisfactory answer.
tacitly implied, in various places, the co-

ordinating plexus

by which any cluster

of sensations

is

made

to excite the appropriate muscular actions, must in great
measure coincide with other plexuses by which allied clusters

of sensations are

made

to excite allied actions.

In propor-

tion as the external things responded to have much in common, and the required motions have much in common, the
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plexuses that effect the adjustments will have much in common. Not only of the plexuses which effect compound coordinations must this be true it must "be true also of those
:

But the'
effect doubly-compound co-ordinations.
more involved the co-ordinations become the less definite
wiH be these agreements ; since, along with the progressive
compounding of impressions and motions, there necessarily
goes multiplication of differences in details. Let us exwhich

The plexuses which co-ordinate the visual impressions
yielded by an apple on the table., with the motor acts required to grasp it and with the ideas of tactual and gustatory sensations it will yield,, are nearly the same as certain
Those which
plexuses that have before worked together.
establish the consciousness of the apple's relative position
in space, answer almost exactly to those which have esta-

blished the consciousness of that relative position in space
when occupied by other objects, alike in the experience of

the individual and in the experience of antecedent individuals ; and those which establish the consciousness of the
apple's smoothness, hardness, odour, and taste, as related
to its form and colour, are the same within narrow limits

which have, in previous experiences of the indilike.
Along with this agreement of the!
the
is definite.
Take now,
consciousness
plexuses
in contrast, the nervous structures excited, and the correlative mental state produced, by an animal that threatens
attack say a fierce dog. It growls, it puts back its ears,
it
shows its teeth, it advances in an active way. But
the motions, the gestures, and the sounds it makes, while
they considerably resemble those made by other dogs on
other occasions, do not coincide with them by any means
Much less do they agree with those made by
closely.
another animal in a similar mood
say an angr^ bull;
as those

vidual,

done the

'

though in the rapidity of the approach, in the energy of
the movements, in the loudness of the sounds, there is a
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general similarity. And they differ still more from, the
demonstrations made by a furious man ; though these, too,
f

I
'
;

1

have in common with them the threatening advance,
the violent actions, and the loud harsh tones. It follows,
then, that the co-ordinating plexuses brought into play by
perception of an approaching enemy on successive occasions,

even when the enemy is of the
;same kind; and their non- coincidence is great in proportion as the enemies are of kinds differing in their

|

never coincide in

detail,

^^appearances and modes of action. Let us next consider
what happens if the threatened attack becomes an actual
attack.
There is pain, there is struggling, there are
perhaps of anger, perhaps of agony

cries,

all

implying

violent excitements of particular plexuses. But the plexuses
excited do not coincide with those before excited by such

The pains do not come from the same injured
the
parts
struggles are unlike in their combinations ; the
sounds emitted differ in pitch, or intensity, or order
attacks.
;

of these.

usually in

all

Bave

common
Mark further

inucJi_,JXL.

So^jbliat

the

though

they have a great deal

plexuses
iiot,

in

that these agreements and discopiaQn^
in
obtain
not
the
experiences of each individual
agreements
in
but
the
only,
experiences of successive individuals.

Generation after generation the approach of enemies has exci^ed certain nervous structures in

ways much

alike in

some

few general characters, but unlike in multitudinous special
characters ; and there has followed the excitement of other

and disagreed
E^^^P^ ^ as keen

structures that have similarly agreed in part

in part.

What

inheritedjbo.

has

resulted?

1115

the form of a
well-organized set of connexions
many less definite connei36ns7"oBsciired by

in the midst of

nmMtudmous

feeble connexions ; ^ndTn^^^jEeriteoT central

connexions of

"the plexus .first"* excited, are definitely connected Vith the inherited central connexions of the similarlyconstructed plexus that is habitually excited after it. TJia

results are these.

The conscious-
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body making sounds and motions
by a consciousness of painful
and
motor, having no definite localizations.
states, sensory
The immediate perception, with the crowd of ideas resulting
ne^s of an approaching

of a certain kind,

is

followed

from preceding similar perceptions, arouses not only ideas
of particular pains that have before followed such perceptions in the life of the individual; but through the inherited
organization it arouses an indefinable sense of ill a cloud

be reduced to form
been
because they have not
personally experienced -the
emotion of fear. And with the primitive form, of fear, thus
of

dim

feelings of suffering that cannot

and psychically constituted, there are
afterwards integrated the higher and more involved forms
of fear ; all of which have for their central element, ideal

physically organized

feelings of pain or discomfort that are unrealizable
therefore vague.

and

it has only to be added that they,
from the co-ordinating actions of the
erebellum
^"n, *-<.,_ upon
....

Respecting emotions
like

ideas,

result

,;.

.

f A.,,.

As the plexuses in these
nervous
centres,
by excitmg in distinct ways special
highest
over.

sets of plexuses in the inferior centres, call up special sets
of ideal feelings and relations j so, by simultaneously exciting in diffused ways the general #ets of plexuses to which

these special sets belong, they. call up in vague forms the
accompanying general sets of ideal feelings and relations
the emotional background appropriate to the definite conIn the language of our illustration, we may say I
ception.
that the superior nervous centres in playing

upon the

m-4

bring out not only specific chords and cadence
of feelings, but, in so doing, arouse reverberating echoes
all kindred chords and cadences that have been strucl

ferior ones,

during an immeasurable past
indefinite tones
* Let
cf the

producing a great volume
harmonizing with the definite tonesi*

me in passing remark that these views of the respective functions
nervous centres, make intelligible various physiological and patholo-
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A

few remarks are liere called for respecting' the
248.
tenets of the phrenolog^ts.,. It scarcely needs saying thatthe conception above elaborated, implying the constant cooperation of all the leading nervous centres in every thought

and emotion,

f

;

is quite at variance with their theory, as
But it may -be necessary to point
themselves.

presented by
out that I do not hence infer the absolute untrath of their
theory.

That the contemptuous antagonism they have met with
from both psychologists and physiologists is in great measure
deserved, must be admitted. They have put forth their body
of doctrines as in itself a complete system of Psychology
this absurdity all students of mental
Phrenology can be but an appendix to
Psychology proper ; and one of comparative unimportance,
That those who have carefully
scientifically considered.
investigated the structure and functions of the nervous
system, should have long ago turned their backs on Phrenology, is also not to be wondered at ; seeing how extremely

by

naturally repelling
science.

!

At

best.

loose the phrenologists are in their methods of observation
and reasoning, and how obstinately they ignore the adverse

evidence furnished

by experiment.

Nevertheless, it seems to me that most physiologists have
not sufficiently recognized the general truth of which Phreno-

We

see how it is possible for the cerebrum and cerebellum
gical phenomena.
to be greatly injured, and* indeed wholly shorn away, without destroying
thVpower to perform the simpler acts of perception and co-ordination ; just
as it is possible for the mechanical piano, after the removal of all its tune-

boards, to continue responsive to the hands of the musician.

Again, the

whether aroused from without or from
within, it naturally happens that its undue excitement, in whatever way
caused, produces through the vagus nerve like effects on the viscera it
naturally happens that sensations intensely painful or pleasurable, and
emotions intensely painful or pleasurable, alike cause fainting, and that
fainting cay be caused even by intense intellectual action.
Similarly,
medulla being the seat of

it

all feelings,

becomes comprehensible

chronic nervous disorders

;

why

the medulla

is

so generally the seat of

whether the excess from which they

sensational, emotional, or intellect oaL

arise be

:
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Whoever calmly considers the)
the conviction that different
resist
cannot
long
question,
in
some way or other, subserve
of
the
cerebrum
must,
parts
different kinds of mental action.
Localization of function is
the law of all organization "whatever; and it would be
marvellous were there here an exception. If it be admitted
that the cerebral hemispheres are the seats of the higher
logy

is

jin adumbration.

psychical activities;

if it

be admitted that among these higher

distinctions of kind, which,
are
not
definite,
yet practically recognizable ; it canthough
not be denied, without going in direct opposition to

psychical activities there are

established physiological principles, that these more or less
distinct kinds of psychical activity must be carried on in

To
less distinct parts of the cerebral hemispheres.
is
to ignore the truths of nerve-physiology as
question this
more or

It isjgroyed, experi-]
well as those of physiology in general.
mentally, that every bundle of nerve-fibres and every gan-'
and that each part of every such
glion^ hasj^ special .duty ;

bundle and every such ganglion has a duty

Can

it

still

more

special.

be, then, that in the

great hemispherical ganglia
That
alone, this specialization of duty does not hold ?
there are no conspicuous divisions here is true ; but it is also
true in other cases where there are undeniable differences of

or one of the great
sginal cjiord^
Just
as
there
are
aggregated together in a f
nerve-Indies.
sciatic nerve an immense number of fibres, each of which |
instance the

fjp^tion

office referring to some one part of the leg,!
of which have for their joint duty the management off
the leg as a whole ; so, in any one region of the cerebrum,
each fibre may be concluded to have some particular office}

has a particular

but

all

which, in

bouring

common with the

fibres, is

particular offices of

merged in some general

many

neigh-!

office fulfilled

by

that region of the cerebrum. Any other hypothesis seems
to me, on the face of it, untenable.
Either there is some

arrangement, some organization, in the cerebrum, or there
none. If there is no organization, the cerebrum is a

is

|
\
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chaotic mass of fibres, incapable of performing any orderly
If there is some organization, it must consist in that

action.

same "physiological division of labour" in which all organization consists ; and there is no division of labour*
physiological or other,, but what involves the concentration
of
|

I

1

special

kinds of activity in special places.

But to coincide with the doctrine of the phrenologists in
its most abstract shape, is by no means to coincide with their
concrete embodiments of it. Indeed, the crudity of their
philosophy is such as may well make men who to some extent agree with them, refrain from avowal of their agreemore especially when they are met by so great an
unwillingness to listen to any criticisms on the detailed scheme

ment

:

rashly promulgated as finally settled.
Among fun-damejitaj^ objections to their views,, the

be

set

down

first to

is

demarcations of the faculties. The only localization which
the necessities of the case imply, is one of a comparatively
Vague kind one which does not suppose specific limits, but
an.

I

I

insensible shading-off.

And

this is just the conclusion

the preceding investigations point. For as we
have seen that every mental faculty, rightly understood, is
to

which

all

an internal plexus of nervous connexions corresponding
some plexus of relations among external phenomena that are habitually experienced ; and as the different
to

plexuses
]

1

|

j

!

!

i

'

of

external

relations,

become complicated, become

less

in

proportion

definite

in

as

they

their

dis-

when we reach

those extremely involved
faculties
the
which
to
ones
respond there arises a
higher
and
entanglement of different plexuses ;
great overlapping
it follows that the answering internal plexuses must be fused
demarkate the internal
together it must be as impossible to
tinctions, so that

to demarkate the aggregations
actions.

nervous aggregations, as

it is

of external things and
Moreover, I believe the phrenologists to be JSOIiagjii as-

sundry thatjhtere

is

something

specific^

and unalterablejg
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natures of the various faculties.

tlie

O/O

Responding, as faculties

assemblages of phenomena habitually surof organisms, they are only so far fixed
race
rounding any
and specific as these are fixed and specific.
permanent
do, to particular

A

one of these assemblages, would in time establish
A
a modified feeling adapted to the modified assemblage.
habit say of sitting in a particular place in a particukr
alteration in

room, ending in being uncomfortable elsewhere is nothing*
but an incipient emotion answering to that group of outer
relations; and if all the successors of the person having
habit were constantly placed in the same relations,
the incipient emotion would become an established emotion.
this

So

litfcle

specific are

the faculties that no one of

them

is

Ea,ch mental
quite of the same quality in different persons.
power is variable to as great an extent as each feature is
variable.
*"

Yet

further, the current impression of phrenologists

seems

to be that the different parts of the cerebrum in which they
locate different faculties, are of themselves competent to pro-

duce the manifestations implied by the names they bear.
portion of brain marked

The

(f

acquisitiveness," is supposed to be
But
alone concerned in producing the desire of possession.
it is a corollary from foregoing arguments that this desire
As
includes a number of minor desires elsewhere located.

every more complex aggregation of psychical states, is evolved
by the union of simpler aggregations previously established
results

from the co-ordination and consolidation of these ; it
which becomes more especially the seat of

follows that that

more complex aggregation, or higher feeling, is simply
the centre of co-ordination by which all the simpler aggregations are brought into relation.
Hence, that particular
a
of
the
in
which
cerebrum
portion
particular faculty is said
this

be located^ must be regarded as an agency by which the
various actions going on in many other parts of the cereThe brain,
brum are combined in a particular way.

to

active throughout, evolves

under the co-ordinating plexus
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time dominant, an aggregate of feelings
quality according to the proportions
and arrangements of its components; just as out of the

that

is

that

is

for

tlie

various in

same orchestra, with its many instruments going from
moment to moment, are drawn combinations of sounds now
grave, now gay, now martial, now pathetic, according to the
way in which the actions of its parts are co-ordinated by the

composer's score.

Saying nothing of
logical doctrine,

we

many minor

objections to the phrenoconclude that however defensible may

be the hypothesis of a localization of faculties, when presented under an abstract form, it is quite indefensible under
the form given to
* In the

it

by

phrenologists.*

edition of The Principles of Psychology^ the substance of
was contained in Part IV. forming the conclnsion to the
"
chapter on The Feelings."

this

section

first

CHAPTER

VII.

PSYCHICAL LAWS AS THUS INTERPRETED.

The

249.

final

stage of the synthetic argument has at
The task now before us is to com-

length been reached.

made in foregoing ^chapters fr.om a
with
the inductively -established, laws of
ghjBical principle,
mental action, and to see if the two correspond.
222 that
It was pointed out in
jDarj^

the deductions

ligence would be fulfilled,

would Jbe^ explained,

if it

and the_grpwth of ^

could he, shown " that

when a

wayjE^ p rnolecuiar transformation passes thjQugh a_g^rs:aas
strjuctoe, there^ i. wrou^it inj}he structure a ^modification
t,

other "Sings equal, ajsu]^
structure with greater ^cHitj^pja,,,jts^, gredeIt was thereafter infSf ed from established mecha-

nical principles, that a structural change of this kind will
occur.
And we have since occupied ourselves in tracing up

nervous evolution as_an accumulated
All that remains is to observe whether the facts of
whether the hypoexg^ejrience^.are similarly interpreta]ble
thesis is further verified by the agreement of its corollaries
with the generalizations of psychologists and with popu-

larly-recognized truths.

250.
association

The congruity between the established laws of
and the several implications of the physical

principle laid down, is conspicuous.
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Experience continually sliows us that, other things equal,
the connexion formed between two feelings or ideas that

;

:

occur together or in succession,

is

strong

when they

are

and feeble when they are faint. This truth is deducible from the hypothesis.
In proportion to the strength
of the discharge passing through a line of un symmetrically
placed molecules, will be the amount of fovce expendod in
bringing them towards symmetrical arrangement so enabling them to convey the next discharge with less resistance. Whence it follows that the more vivid the connected
feelings the more readily will recurrence of the one cause
recurrence of the other the closer will be the association
between them.

.vivid

:

?

':

*

\

It is a proposition equally familiar, that repetition of the
relation between two states of consciousness, presentative

The more

or representative, strengthens their union.
quently transition from the first to the

the

more coherent they become

the

antecedent

arouse

the

the

fre-

second occurs,
more easily does
This,

consequent.

too,

is

For the implication
corollary from our hypothesis.
of the argument set forth in
224 is, that of the molecular
motion discharged along a line of isomerically- changing

a

unsym metrically arranged, part is passed on
each
molecule
to the next, while part is absorbed in
by
it
towards
bringing
symmetrical relations with its neighbours. Hence of a subsequent like discharge, more will be

molecules

passed

Oti

and

less will

be absorbed in

this

re-arrangement

:

there will be a diminished resistance to the excitement of
the one nervous state

by the other ; and the

correlative feel-

ings will become more coherent.
further fact finds here, too, its explanation.
In the
process of connecting mental states, it is observable that the

A

earlier repetitions of the relation
effects than the later
repetitions.

between them have greater
For some time, recurrences

of a sequence go on appreciably
increasing the readiness
with which the antecedent excites the
consequent ; but the
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increase gradually becomes less and less appreciable.
The
is but approximately
makes
that
perfect
saying
practice

proficiency gained by practice (as we see plainly
of skill which furnish definite measures of pf ofi-

The

tru..
in

games
augments

ciency)

at first rapidly,

then less rapidly, and at

each individual reaches a limit beyond
which repetitions of the nervous changes and concomitant
successions pf feelings bring no sensible improvement. The
physical cause is this. "When a wave of molecular motion

length scarcely at

'''

JL-***-"""^y'"

<-"--

-v

.

.

all

,,,v.,,-

.,,

..

:

.

j

;,

J

through a line of molecules that are greatly out of
symmetrical arrangement, much of it is absorbed in turning
them toward symmetrical arrangement. As they approach
passes*

nearer and nearer to symmetrical arrangement, more and
more of the wave passes on less and less is thus absorbed.

But

to say that each molecule offers a diminishing resistance to the transfer of the wave, is to say that there is a
diminution of the force which tends to bring it into polar re-lations with its neighbours.
inertia and is also restrained

And

since the molecule

has

by the actions of surrounding
the
force
available
for altering its p6sition bears
molecules,
a continually-decreasing ratio to the forces that maintain its
position

;

becomes

until at length the effect of this re-adjusting force
insensible.

251.

The laws of more complex! mental changes are
I refer to the phenomena of
|ia^it,

similarly interpretable.

considered

imder

those

involved

forms

in

wHSfjSie

emti^^^la^a le^ng jjart.
M

It is a familiar fact that a course of action, or a

mode

of

originally repugnant, usually, in course of time, gets
less repugnant
eventually becoming indifferent or even

life,

agreeable. Physiologically considered, a disagreeable course
of action is one in which compound feelings have to issue in

compound

actions,

through complex nervous structures that
The result is that an extra

offer considerable resistance.

quantity of feeling (commonly the fear of pain that
p p 2

may
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from non-performance) has to be evoked before tlie
But since the complex discharges
actions can be excited.

result

through these complex channels render them gradually more
permeable,, it results that the quantity of disagreeable representation of pain required to excite the actions, decreases ;

and at length the permeability of these channels may become such that the spontaneous now of ordinary feelings
suffices
nay, these channels may become needful for the due
discharge of ordinary feelings ; which otherwise discharge
themselves in the purposeless activity we call restlessness.
Where the inherited organization already affords channels
for the easy discharge of special feelings in special actions

where there pre-exists an emotion prompting a
particular kind of conduct, we see that often-repeated
passage of such emotion into such conduct renders less and
that

less

is.,

resistible its

tendency thus to pass.

The more

fre-

quently the impulse is yielded to, the more difficult becomes
restraint of it until at length the act it excites follows the
-,

feeblest solicitation of the inroulse.

continually

illustrated

illustrated as clearly,

higher

impulses,

are

among
though

the

Truths of this
lower

less frequently,

corollaries

class,

and

impulses

among

the

from the same general

principle.

|

t

252. From this general principle, too, may be derived
an explanation of certain leading traits of developed intelligence, as distinguished from intelligence which is un-

developed.

We have

seen

how from

as physically caused,

it

the process of nervous evolution

follows that actions

become

less

automatic as they become more complex. When but a
single afferent nerve runs to a single ganglion, whence
issues ja, solitary efferent nerve to a solitary muscle, there

can be no discrimination and no variety of action.

When

the reflex action becomes compound, responding to more
numerous combined outer stimuli by more numerous com-

PSYCHICAL LAWS AS THUS INTERPRETED.

bined inner actions, the change

is

5$ I

in itself towards discrimi-

nation and variety of action, and opens the way to further
235,
changes in the same direction. For, as indicated in
23 7, in proportion as reflex actions increase in complication, there arise

more numerous

hesitations,

both of the kind

that habitually precede each established reflex action, and
of the kind that accompany the partially^formed reflex
actions.

Similarly, as

we ascend

to intelligences in

which

highly-involved kinds of
highly-involved impressions
conduct, the automatic and instinctive adjustments bear a
initiate

continually-decreasing ratio to the mass of adjustments
there is an increasing proportion of actions that take place
with deliberation and consciousness, as well as an increase
in the

amount of

deliberation

and degree of conscious-

What is

the implication of this law as applyof
men ? It is that those having
to
different
ing
grades
well- developed nervous systems will display a relativelyness.

marked premeditation an habitual representation of more
various possibilities of cause, a'nd conduct, an'd consequence
a greater tendency to suspense of judgments and an easier
modification of judgments that have

been formed.

Those

having nervous systems less developed, with fewer and
simpler sets of connexions among their plexuses, will

show less of

hesitation

will

be prone to premature conclu-

to change.
Unlikenesses of this
kind appear when we contrast the larger brained races
with the smaller brained races when from the comparasions that are difficult

tively-judicial intellect of the civilized man we pass to
the intellect of the uncivilized man, sudden in its infer-

ences, incapable of balancing evidence, and adhering obstinately to first impressions. And we may observe a difference
similar in kind but smaller in degree between the modes of
thought of men and women ; for women are the more quick
to

draw conclusions, and retain more pertinaciously the

beliefs

once formed.

Of kindred meaning

is

the difference between the cul-
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tared and the uncultured of the same race

and of

tlie

same sex.
The education of the individual (using the
word education in its proper sense) is but a carrying
further of that process by which intelligence in general
has been evolved. It consists in extending and making
better the correspondence of inner relations to outer relathat is, in organizing the combinations of ideas into

tions

agreement with the combinations of phenomena. And its physical concomitant must be the formation in the individual of
moremultitudinous and more involved connexions of plexuses-

The brain of the uncultivated man as compared to that of the
man, must be one in which the routes taken by

cultivated

nervous discharges are

-less numerous, less involved, less
varied in the resistances they offer one, therefore, in which
the number of ideas that can follow a given antecedent is

and the degrees of strength with which they can
are fewer
themselves
one, therefore, in which the
present
of
are
moi^e
limited, and the balancing
possibilities
thought
smaller,

between alternative conclusions

less easy.

This

is

the reason

that ignorant people generalize hastily, and adhere obstinately to the erroneous conclusions based on their scanty

while the highly -instructed man is able to
keep his judgment undecided waits for more evidence,
contemplates other possible inferences than the one he is
experiences

;

inclined to draw,

conviction

when he

and

is

ready to abandon or qualify his

discovers facts at variance with

Without going further into detail,
these, and other traits of progressing

it.

be obvious that
intelligence, harmonize
with the principle that lines of nervous communication are
formed b^5 the passage of waves of molecular motion, and
become the more permeable the more frequently such waves
it will

are repeated,,

253. Mental evolution in its higher stages shows us a
further peculiarity which has the same general nature and
admits of the same general interpretation. I refer to
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brought out by comparing the emotional characters of inferior and superior minds.
We have seen that "beginning with simple feelings, rising
to clusters of feelings,, afterwards to clusters of these clusters,

and so on to aggregates more massive and more heterogeneous, the nervous structures which are their seats advance
in complication by the super-posing of new plexuses whereby

The
pre-existing plexuses have their actions co-ordinated.
is that the earlier and simpler feelings, being
implication
the more directly intermediate between special comand special combinations of
more
the
are
actions,
independent of one another
adapted
and the more liable to act separately ; while as fast as there
binations of external stimuli

are evolved those later feelings into which the simpler ones
enter as components, there is a decreased tendency for the

In other words, the devesimpler ones to act separately.
is
the development of apof
the
highest plexuses
lopment
which
simpler plexuses of different kinds are
pliances by
simultaneously excited, and the different

modes of action

which they prompt, simultaneously made nascent. It results,
then, that along with advancing evolution of the feelings there
go a diminution of Stfulness and uncertainty of conduct.
An emotional nature not well developed will be relatively
impulsive the liability will be for each passion to display
itself quickly and strongly, without check from the rest, and
will

While, along with high emodevelopment there will be little liability to sudden
outbursts of feeling the simultaneous rise of one or more
to exhaust itself very soon.

tional

counter-feelings proper to the circumstances, will in most
cases retard or qualify the manifestations ; but the conduct
eventually decided on, prompted by a greater number of
feelings severally less excited, will be more persistent. Here,
as before, the contrast between the higher and the lower
races of men furnishes an illustration j and here, too, as

before, a further but less

by the contrast between

marked

illustration is furnished

men and women.
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under

this, as

under other aspects, mental evolu-

and emotional, may be measured by the
from
of
remoteness
primitive reflex action. The formdegree
ation of sudden, irreversible conclusions on the slenderest
tion, both, intellectual

evidence, is less distant from reflex action than is the formation of deliberate and modifiable conclusions after much

evidence has

been

collected.
And, similarly, the quick
emotions into the particular kinds of
conduct they prompt, is less distant from reflex action than
is the comparatively-hesitating passage of compound emotions into kinds of conduct determined by the joint instiga-

passage of simple

tion of their

components.

CHAPTER VIIL
EVIDENCE FROil FORMAL VARIATIONS.
254. Thus far the evolution of nervous structures, and
of their functions, has been considered without reference

that affect the

protojhe varying physiological conditions
from moment to moment, as well as from generation to
generation. We have spoken as though the physical actions
ijy which nervous channels are opened and made more permeable, equally with those by which the discharges along
cess

established channels produce their respective

effects,

are

actions always alike in kind and degree if the stimuli and
the structures are alike in kind and degree. But this is not

Here we must take note of several circumstances,
and
local, which modify the influence of the same
general
outer agent on the same inner part and observe the correspondence between the variations of physical effect and
the case.

;

the aceompanying variations of psychical effect.
The better to follow in thought the production of theso

a comparison before made.
discharges of moleeular*motion go

variations, let us carry further

When

how

describing
along lines of least resistance/ and

by recurring render them

was pointed out that in this respect
an analogy between the flow of molecular mtion and
the flow of a liquid ; for a stream, in proportion as it is strong

lines of less resistance, it

there

is

and continued, cuts for itself a large and definite channel
That the transfer of molecular motion may be
224).
(
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properly thus paralleled, we see in tlie case of those forms
of molecular motion known as heat and electricity; the conduction of which through solid bodies, is compared to a flow

more easily through some substances than
and
which, in bodies having polarized molethrough others,
with
less
resistance in some directions than in
cules, passes

that takes place

Reverting, then, to the common hypo" which moves in nerve-" curef
fluid
a
nervous
thesis of

others.*

"

admitting that though the molecular motion which
works nervous effects is not a fluid, and its transfer not a
rents

current, they may be conveniently dealt with as though they
let us consider what variations of special results will
;

were

from incidental variations in the genesis and escape of
Let us consider the nervous system as
an immensely involved set of channels, some wide and allowing an easy flow, some narrow and little permeable some
communicating with one another by large openings and
others by openings through which nothing passes except
under high pressure ; but all of them more or less permeable
and more or less connected. Let us suppose the aggregate
of channels so constituted, to have multitudinous places
through which its contents escape and multitudinous places
through which there come gushes that increase its contents ;
and that these places of subtraction and addition are opened

arise

the nervous fluid.

in various localities, in various numbers, and in various degrees sometimes the subtractions being in excess and

sometimes the additions.

Let us hence infer a considerable

variability of pressure in the fluid filling these ramifying
channels some excessive outflow having now greatly reduced its pressure, and the large inflows having now raised
its pressure above the usual
height. And lastly, let us draw
the necessary corollary that at one time its ebbing streams
pass only along the fully open and the more permeable

channels
*

;

while at a time of high tide

See Prof. Tyndall's Heat as a

its

streams find their

Mode of Motion, Chapter VII
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permeable channels,, and, aided by local disturbances, escape even through the least permeable channels.
ways into

less

Tims symbolizing the physical actions
nervous system as a whole
functions will be affected
ditions

;

is

exposed,

by changes

and how the accompanying

let

to

which

us ask

how

the
its

of physiological consubjective states will

be modified.
255. Take first the general variations which are seen
on contrasting certain mental traits of youth and age.
While waste and repair are rapid, the ramifying set of

channels forming the nervous system, receives such a large
perpetual influx at multitudinous points, that it

and

remains well

notwithstanding the large efflux conon
at
multitudinous points. The ingoing
tinuously going
waves of molecular motion caused by peripheral impressions, liberate from moment to moment, in the sensory
filled

centres, larger waves,, or, as we may here call them, quick
ee
nervous fluid ;" and from the massive
gushes of the

plexuses of the higher centres, aroused by combinations of
disturbances thns arising, there are added to the contents of

the .nervous system

still

more powerful and continuous

gushes.
Considering first the physiological results,
see that the channels of tbe automatic nervous system are

we

The heart pulsates powerfully ; the
overflowing.
canal
works
alimentary
vigorously ; the lungs are well
filled t

and every glandular organ receives that continuous
discharge which keeps up the peculiar molecular changes
Meanwhile the voluntary muscles, receivcarried on in it.
ing their share of this abundant efflux, are all in states of

inflated;

partial

tension,

so

producing attitudes

characteristic of

and they are severally ready to contract with
great force, and to keep up their contractions for long
periods.
Among accompanying psychical results,
vigour;

we

see that the feelings of both orders are vivid:
sensations are distinct and the emotions lively.

We

the"

see
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and tliis it is which more especially concerns us hero
that the establishment of relations between feelings is

also

and that the relations when established are relatively
permanent. Along whatever lines of nervous- communicaeasy,

tion are opened, discharges pass that are strong because the
is great ; whence results a great amount of mole-

pressure

cular re-arrangement along each line taken

A

by a discharge.

discharge passes with comparative
facility ; making the antecedent state easily produce the
consequent state the terms of the relation are rendered
coherent the memory of it is good.

subsequent

like

The converse connexion of phenomena in advanced life,
brings out more clearly, by contrast, the law we are contemIn common with the body at large, the nervous
plating.
is
system
supplied with poorer blood circulated more
and
hence when wasted it is less rapidly repaired.
,
slowly
Its channels, therefore,

receive from

moment

to

moment

gushes of nervous fluid; the general pressure is
diminished ; and all the various overflowing gushes become

feebler

The

less.

physiological

results

are

that

the

go on more slowly. Digestion if not
a
difficult
is
sensible tax ; and the propulsion of
positively
blood to the surface is no longer active enough to contend

actions of the viscera

with any great loss of heat. Throughout the muscular
system, too, the failing nervous discharge is seen ; alike in
the chronic relaxation of attitude and in the quick following
of fatigue upon exertion.
Psychically, this state is
one in which the feelings aroused are less vivid and the relations

formed between them

less coherent.

For reading a

required, taste and smell become less keen,
hearing grows dull, and there is apathy in presence of circumstances which yield strong pleasurable emotions to the

strong light

is

young. At the same time the comparative want 'of cohesion
between impressions is shown in the inability to recollect
the

we

names of persons, the times of occurrences, &c.
trace out the successive stages of failing memory,

And if
we see
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they follow the order inferable from the hypothesis.

among the related impressions which no longer so
cohere that one recalls another, are those made by daily
Earliest

lines

those represented in the nervous

system by
through which feeble discharges have but once passed,

trivialities

Interesting statements that are read, and passing events of
considerable importance, presently cease to be recallable
though like statements and events which date back to early
;

life

are

still

recallable

:

the reason being that the channels

of nervous communication long ago made by the strong
gushes answering to the vivid feelings of youth, remain
more permeable than those lately made by the feebler

gushes answering to the fainter feelings of age. Passing
over many gradations, we conie to incoherences of thought
in which the place now inhabited is confounded with
places inhabited long
life is referred to as

ago,

and the business of middle

though transacted yesterday incoherences implying that comparatively permeable channels are
now so far deserted that the discharges along them do not
arouse the elements of these familiar ideas in their proper
And eventually we reach the extreme state,
relations.
similarly explicable, in which even members of the family,
who have been companions through life, cease to be re-

cognized.
256. Let us consider

next certain general psychical

accompany differences of bodily constitution.
of these, of the same natures as the foregoing, we

variations that

Some

some of another nature.
In jjonsequeiLce of specialities of inheritance, specialities
of education, and specialities of mode of life,, higfL mental

will glance at before passing to

manifestations of certain kinds

may go along with wejaJbajess of
But
classing such cases as^abn(^rmaX^^iations from
/body.
that constitutional balance which is needful for sifrvival
through future generations ; and limiting our attention to
cases where no monstrosity has been produced by undue
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forcing of the individual or his ancestors ; we shall, I think,
trace a connexion between abounding physical vigour and
of thinking and feeling, as well as between sluggishness of constitution and comparative inertness, intellectual

power

On the one hand we have a type
overflowing with muscular energy that gives superiority in sports, games, and feats of strength ; who is
keenly alive to all orders of gratifications, sensational and
and emotional.
of

man

who

acquires knowledge easily, and retains it
and who, after leaving the academic life
throughout which he was marked by these united traits,

emotional

;

tenaciously

;

gains distinction partly because of his mental activity (not
necessarily of a high order), and partly because of the
strength of constitution which enables him to bear intense

On the other hand we
and prolonged application.
have a type of man whose bodily functions are slow ; who
from boyhood upwards cares little for active exercises;
who even

in youth is indifferent to pleasures which others
enjoy greatly ; who all along finds learning laborious; and
who, in after life, lapses into apathetic idleness.

These contrasts between men whose nervous systems
work under high pressure and under low pressure respectively, I draw less for the purpose of showing their
analogy to the contrasts between the young and the old,
than for the purpose of drawing attention to accompanying
have seen that when the
contrasts of another kind.

We

pressure throughout the nervous system is high, so that any
disturbance which facilitates escape along certain channels

by a strong gush along those channels, even
are not very permeable; there is an easy
they
though
revival of old connexions of ideas and a formation of
is

followed

new connexions that are very coherent.

much more than

this.

But there

is

Interwoven as the higher nervous

plexuses are in such intricate ways, in correspondence
with the intricate interweaving of phenomena, it necessarily

happens that a wave of nervous

fluid let into

one of
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escapes most largely along certain most
permeable channels,, escapes in part along other channels
that are less permeable.
The stronger the wave the greater
the number of these supplementary discharges ; and the

them, though

further

do

themselves

it

all

felt

the discharges,, larger and smaller, make
rushing out into more multitudinous and

remote ramifications of the plexuses they enter.

Answerthe pro-

ing to this physical result the psychical result is
duction of ideas that are more numerous, and more distinct,
and more discursive. The area of consciousness simultaneously widens and brightens as the pressure of the
nervous fluid increases so that while its near and central
;

elements more distant from the
come into view.
Between the two types
of constitution above described,, we see such mental differThe man whose nervous
ences as are hence to be inferred.
works
under
system
high pressure shows us an abundance
of ideas. He has always something to say ; and instantly

elements become

clearer,,

centre

words fit for the occasion. All the proximate bearings of
a situation or an event quickly occur to him ; and out of the
several courses which almost simultaneously suggest themHe thus shows
selves,, he takes the
appropriate one.
finds

what we

"presence of mind;" and habitually trusting
fertility of his resources, he has courage
in facing difficulties.
In the man whose nervous
at
low
works
system
pressure, thoughts come slowly in single
file instead of
rapidly in a column formed of many almost.
abreast.
The various possible causes and consequences of
each act dawn upon him gradually one by one, and some
of them not at all ; so that the occasion has passed before
he has had time to adjust himself to it. Finding *chat he is
" their
consequently unable to cope with men who have
wits about them/' he leaves the crowded thoroughfares of
*
life and takes to its
quiet byeways.
call

1

with success to the

257. That general physical causes entail such general
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psychical differences, we see not only on contrasting the
minds of the young and old as well as those of the constitutionally vivacious

and the constitutionally sluggish,

but also on contrasting the exalted and depressed constitu-

same individual.
Most persons have had experience of a general prostration during which pleasures are accepted apathetically,

tional states of the

while thinking

is

a fatigue and the effort to recollect un-

familiar things repugnant ; and along with this diminished
cohesion of ideas there is a diminished number of them

coming in a continuous crowd they come as a
Conversely, there is an extraceable
to some favourable
often
ceptional invigoration,
combination of conditions, physical and social (as an excursion along with intimate friends) in which the mental manifestations are unusually vivid and abundant.
Every thought
is clearly and quickly seized ; apt expressions come to the
mouth without hesitation ; illustrations are ready on the
instant; long-forgotten anecdotes recur; and out of the
flood of ideas, now so broad and swift, there are readily
formed those complex combinations of likeness and difference which constitute wit, even by those who ordinarily

instead of

train of stragglers.

are not witty.
Clearly these opposite deviations from the
are, like the others, interpretable as caused

mean
by

state,

relatively

low pressure, and relatively high pressure, throughout the
nervous system.
258.

ring

One other

variation of constitutional state, occur-

daily, presents

us with a series of

similar

effects

similarly produced.

The diminution of nervous

efflux which,

reaching a certain

point, shows itself in an increasing quietude, lapsing into
sleep, is accompanied by a descending series of psychical
activities conforming to the general principle set forth.

When

drowsiness begins, there

is

first

a failure of the
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and more complex connexions of

ideas, as well as

a decreased quantity of ideas.
Thought leaves its remoter
and less-beaten tracks, and confines its excursions to the

more

familiar tracks

common-place remarks and allusions

take the place of wit and speculation.
Gradually becoming
limited to a still narrower range, consciousness is by-and-bye
made up of little else than those almost automatic interpretations

of the impressions received

which constitute recognitions of them.

from things around

And

at length

when

the circulation has fallen to the requisite degree, and low
tide of the nervous efflux has been reached, even the place

and the persons are no longer known.
The dreams that occur during the ensuing sleep present
For sleep-consciousness, while
traits of like meaning.
differing

pendent

from waking consciousness mainly in being indeuncorrected by, impressions received
of, and

through the senses,

differs also as the

consciousness of the

old does from that of the young, or that of the inert from
Its elements are less coherent and
that of the vivacious.
less

An

abundant.

ordinary dream

is

so faint that

it is

not

thought of just after waking ; and then
a
few
its
of
Even these
only
closing scenes are recallable.
are not coherent over any considerable space ; but through

recallable unless

some accidental

associations each

new act or occurrence

leads

and occurrences there
is a perpetual wandering away from what was
just before
or
intended.
the
Meanwhile,
thought
narrowing of the area
of consciousness is shown in the absence of those multitudinous collateral thoughts which the successive scenes are
fitted to arouse, and in the consequent
acceptance* of these
off into quite another series of acts

scenes without any sense of their absurdity.
To dream of
and
not
to
flying
suspect any illusion, implies that thought
is limited to a narrow train of
simple ideas ; and tha^ there
aro not aroused any remembrances of those
antagonistic
experiences and of those general conceptions framed on
them, which are implied by scepticism and disbelief.
,

Q Q
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A verification

meets us when we compare

tlie

dr earns ac-

companying quiet circulation of the blood,, with the dreams
accompanying excited circulation either through the
system as a whole or through the brain only. For under
conditions implying a higher rate of molecular change,, and
consequently of nervous discharge, than is usual during
sleep,

view

become both more

the dreams

Many

rational.
to

acts are

some desired end

vivid and

more

performed in succession with a
and the earlier members of the
;

do not wholly disappear from consciousness as the
At the same time the things done, the means
later arise.
used, the difficulties overcome, are less incongruous with
series

waking experience because of the greater excursiveness of
thought, and the consequent accompaniment of criticism on
the main current of ideas.
;

259. Another class of facts offer a kindred problem
which admits of a kindred solution. I refer to the psychical
variations that

accompany variations not in the

the organism as a whole but in the states of

its

state of
different

parts.

Given a nervous system in any constitutional condition,
will happen to the rest if one portion of it is greatly

what

Supposing large demands to be made on the
general supply of nervous fluid by a powerful discharge in
one direction, what will be the effects on discharges in other
excited

?

directions

?

The question

is

not by any means simple

;

for

ordinarily a nervous action is accompanied by an invigorated
pulse and a raised respiration, whence it results that being

better supplied with materials, the nervous system generates
more nervous fluid. Up to a certain point, therefore, the

performance of some one kind of function, has
the effgct of increasing instead of diminishing the general
This is especially the case with those modes of
efflux.
efflux in the

nervous expenditure which bring with them increased excitements of the sensations and emotions. Nevertheless,
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reason to suspect that some effects such as the
hypothesis implies are produced.
there

is

When

muscular

effort is

by running a long way at
tain till forced to desist

suddenly pushed: to excess, sayspeed or by climbing' a moun-

full

by want

of breath., the

power

of

thinking
appreciably diminished. Though it remains
to
unite
ideas in simple combinations, it becomes
easy
a metadifficult to unite them in complex combinations
is

demands a greater mental effort than can
The emotions undergo- a like enfeeblement a

physical question

be made.

temporary apathy ensues. That is to say, an excessive abstraction of nervous fluid diminishes so much the general
pressure throughout the nervous system, that no discharges take place along the less permeable channels. It is
true that the aeration of the blood falls in arrear, and that

diminished genesis of nervous fluid thus becomes a partcause of these effects; but we shall find evidence that

For the alleged conshown on passing
to those nervou's discharges which have not increased
excitements of feelings as their concomitants,
Wheii
the muscles and glands of the alimentary canal are at work",
the heart and lungs have their actions raised and the evolution of nervous energy is thereby favoured.
But their
activity brings no such increased evolution of nervous
it

is

only a part-cause.

nexion of phenomena

is

quite clearly

;

energy as does that of the locomotive organs; since their
activity neither yields direct sensations, nor incidentally
entails

more vivid and varied perceptions and ideas, with
immediate and remote which they imply.

the feelings

Consequently, the abstraction of nervous fluid by the
stomach when food has been put into it, is an almost uncompensated deduction from the general supply of nervous
In youth the mental effect is not much feltf but in
fluid.
middle life and after, we see that the digestion of a heavy
meal (at least in the absence of social excitements) entail*-

such a

diminution of pressure throughout the

nervoiv
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f

and coherent relations of ideas
.of
thought which imply

that only the simple

svsvm,

Processes

are termed with facility.

sets of channels that are not
discharges through involved
\vrv permeable, are performed with .difficulty. There is a
disinclination to mental work as well as to bodily work ; and
not uncommonly, the overflow so far fails that even the

simpler relations of ideas becoming faint and confused, there
presently follows the unconsciousness of sleep.
260. More special antagonisms, akin to these in their
natures and effects, may be traced.
very strong emotion
makes such a draught on the supply of nervous fluid as to

A

incapacitate the intellect throughout much of its higher
sphere.
Conceptions that come in the lines of production
and discharge of the emotion, may be formed with
facility

and vividness (though in some persons even these fall into
confusion) ; but conceptions unconnected with the occasion,
especially of kinds that are abstract or involved,

the time impossible.
think that, conversely,

become

for

There seems some reason to
expenditure of energy in
accompanied by a temporary

great

intense intellectual action

is

diminution of emotional sensibility. It
may be suspected,
long-continued intellectual absorption, of a kind
which has little or no emotional excitement for its accompaniment, leads to a permanent enfeeblement of the emotoo, that

tions.

that

Indeed, there
to

is

an antagonism of different

faculties

necessitate

this
appears
competing with one
another as they do for
supplies of energy and materials
from the same general stock.
But the^nost interesting and instructive solution belono--

ing to this group, is that afforded of the aberrations which
emotions produce among intellectual
When we
processes.

rem*mVer that the plexuses
co-operating in any involved
act, are made up of multitudinous channels of various
of permeability,

we

shall see that

can be properly performed
only

when the

the mental act

discharges through
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the co-operating plexuses take place under the normal
As before shown, the least permeable plexuses
pressure.
are the first to become functionally inactive as the pressure
diminishes

and here

;

to

it is

be observed that

for the

same

permeable parts of each plexus will as the
have their discharges appreciably endiminishes
pressure
But right mental
feebled before the more permeable parts.
reason-, the least

implying

adjustments,

nervous

accurate

co-ordinations,,

depend on the maintenance of due proportions among
the strengths of the discharges j and anything that
interferes

alters these proportions

with the adjustments.

strong emotion disturbs the intelNecessarily, then,
Both derangements of simple perceplectual balance.
a

tions

us
I

and

Among
refer

may

in

passing

complex judgments show
derangements of perceptions,
to those which great fear

of

derangements

this.

the misinterpretation of visual impressions being
in this state of mind very marked.
But examples that are
better, because the effects are numerically measurable, occur

produces

among
make a

those

who play games

of skill.

If

when about

to

stroke at billiards arty emotion has been raised, by
the presence of spectators or otherwise, failure is very apt to

result; and this though the heart's action
cular tone are not appreciably affected.

Success presupposes great exactness in the ratios
many combined contractions, and in the adapta-

clear.

the

among
tion of
ratios

and the musThe cause is

them

all

to the

many combined

among which have

also to

impressions; the

be exactly appreciated.

But when a great draught of nervous fluid to the parts of
the nervous system occupied in an emotion, has diminished
the pressure under which these sensory and motor discharges

made through the co-operating
among the actions of their parts are so

are

plexuses, the ratios
far changed that the

co-ordination becomes imperfect.
That among
those higher intellectual actions we class as judgments, a
like disturbance leads to a like

derangement,

is

obvious.
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Take a

case.

To decide which of

several results will

most

likely follow some step,, saj in a negociation, implies representations of them as caused by complex motives and

circumstances. These several results rise in consciousness
with different degrees of vividness and pertinacity ; and to
believe that one of them will qccur, is to feel that this one
persists in consciousness more decidedly than the others

the greater persistence being determined by some preponderance of kindred experiences. But due proportion among
the tendencies of these several representations to arise and
continue, depends on the maintenance of the normal pressure

This

of nervous fluid.

generally

by strong

is

interfered with both locally

emotions.

In the

first

place,

and
the

particular emotions excited in reference to the question
at issue, perturb the judgment by increasing the discharge

along those lines of representation that further their own
excitement. In the second place, these particular emotions,
or any other emotions, perturb the judgment by affecting
the general supply of nervous fluid.
Under the high tide
which extreme elation implies, the nervous discharges pass
easily along the less

representations

permeable channels, and the feebler
more nearly to a level with

are raised

stronger ones, so that discrimination becomes less easy;
it
happens that improbable results of a desired kind

whence

While under a state of depressed
because
the proportions among the
spirits, judgment
nervous discharges are interfered with in an opposite way.
are thought probable.

fails

261. Fully to explain these last derangements of judgment, however, we must take into account one further class

of variations

among

this class, I find

made

the mental activities.

tlgte

In entering on
of
opportunity
redeeming a promise

128 ; where, after propounding an hypothesis
the
natures of pleasures and pains, it was hinted
respecting
that some verification would be furnished at a later
stage of
the argument.
saw reason to think " that while Pleain

We
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sures and Pains are partly constituted of those local and
conspicuous elements of feeling directly aroused by special
stimuli, they are largely, if not mainly, composed of secon-

dary elements of feeling aroused indirectly by diffused
Here we have to constimulation of the nervous system/'
sider what further reasons for thinking this are now

apparent and what further solutions they introduce us to.
That every special pleasure or pain, peripheral or central,
does produce a diffused effect is clear. I do not mean
simply that this is a corollary from the foregoing argument
;

:

I

mean

that

it is

shown experimentally. Beyond the

familiar

fact that each strong sensation or emotion affects the action
of the heart, we have the fact that the accompanying gush

of nervous fluid, spreading along all the vaso-motor nerves,
changes the state of the arteries throughout the whole body.

spread through those more directlyrelated parts of the nervous system which are seats of conWhat remains here to inquire, then, is how
scious actions.

Much more

then does

it

far the diffusion is specialized-according to the

nature of the

feeling.

In tracing out the genesis of emotions, we hare seen that
the plexuses which co-ordinate certain clustered impressions received from without, with the combined actions
appropriate to them, are necessarily entangled with
kindred plexuses that perform kindred co-ordinations.
We have inferred that when a particular plexus is
excited, it immediately excites the mass of kindred
plexuses with which it is organized the result being that
the feelings proper to this mass of excited plexuses are
aroused, and in their multitudinous but vague aggregate,
But the pi*)ees does
constitute the accompanying emotion.

not end here.
discharge itself;

This mass of plexuses thus excited has to
and the question now to be asked is what

general directions will its discharge take, and what*will be
the general nature of the produced feelings ? The answer
is this.
Any excited mass /jf plexuses will discharge itself
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into the masses of plexuses with which it has most in
common, and these into others similarly related to them.

Xow
is

the plexuses in which one kind of pleasurable emotion
with the plexuses in
seated,, must have much in common

which some other kinds of pleasurable emotions are seated ;
of phenomena to which
seeing that the external plexuses
ihev refer have much in common, and frequently occur
The smiles and tones expressing affection are
together.

approached by those expressing approbation. The natural
language of approbation is a good deal like the natural language of benevolent feeling. The manner of one who acts
kindly to us is similar to the manner which on many past
occasions has preceded and accompanied the receipt of
kindnesses, and arouses a dim consciousness of pleasures

perhaps of agreeable society, perhaps of
scenery, perhaps of field sports, perhaps of all

that are followed

beautiful

these. Evidently, then, the tendency is for any one
pleasurable emotion to discharge itself in partially
exciting pleasurable emotions of other kinds; so that, more or less
all

remotely,

kinds of pleasures come to be ideally presented

But since besides being faint they are so
multitudinous and so various in quality, the
resulting consciousness is wholly indefinite ; and can be described
only
as a sense of satisfaction or of
happiness.
Similarly with
in a

faint-

way.

A

pains.
particular form of bodily suffering produced by
internal derangement, is linked
by near resemblance with

other forms of bodily
suffering so produced ; some of these
by their localities and qualities are associated in consciousness with the pains caused
by external cuts and bruises
;

some of

these, again, are connected in experience

with the

impressid&s received from creatures about to inflict
bodily
on us ; and, of such
impressions, some have much in
common with those received from men
who, if they do not
threatSn bodily injuries, are
to
do
likely
something that will
be positively or
negatively painful to us in its ultimate
injuries

results.

Hence a

special

pain,

or rather

the liberated
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nervous
itself

which occurrence of

fluid

along

it

GUI

discharging

implies,,

lines of least resistance, partially

awakens ideas

of associated pains, and through these a vaguer consciousness of pains more distantly related, till by its ultimate
diffusion there is generated an obscure feeling of discomfort
or nnhappiness. And hence results the peculiarity before

out

pointed

128)

(

that

the

total

consciousness

pro-

duced by a particular pleasure (or pain) is much more like
the total consciousness produced by other particular pleasures (or pains) than is the initial feeling which arouses it
like the initial feelings which arouse them.
By joining with this conception the inferences reached
above, it becomes possible to account for a remaining
psychical variation of a seemingly mysterious nature. How
does it bappen that a certain state of the circulation, or of

the blood, or of both, causes in consciousness a predominance of painful ideas and a vague feeling of misery ; while

another state of the circulation, or of the blood, or of both,
causes a predominance of pleasurable ideas, backed by a
general sense of content or even of exhilaration
too, in presence of the same circumstances ?

and

We

this,

find

no

answer in any recognized laws of psychical action; nor does
any answer seem deducible from established principles of
nerve-physiology. We shall, however, find an answer in
that synthesis of the two which we are here pursuing.
The diffusion of nervous discharges is ordinarily still
to be is indeed, as at
the initial feelings are of
a pleasurable kind, the diffusion is predominantly in the
and condirection of associated pleasurable feelings

wider than I have just described
first indicated, universal.

it

When

;

when the

versely
the diffusion

is

are of a painful ikind.
But
never exclusively in either direction, because
initial feelings

the initial feelings of either kind are not separable from
accompanying initial feelings which, if not of the Apposite
kind, are

still

of a kind related to both

different feelings.

The sights and.

namely, the in-

sounds., the sensations
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of toucli and muscular tension, which form the mass of our
definite consciousness from moment to moment, are connected
in experience with both pleasures and pains
and, unless
when combined in particular ways, they tend to arouse
Ordiideas of the one kind as much as ideas of the other.
;

of consciousness which
narily, therefore, that background
" state of
constitutes our
mind/' as distinguished from our

passing sensations, perceptions, and ideas, is a neutral compound in which the aggregate of perpetually-nascent pleais fused with the aggregate of
perpetuallynascent painful feelings. Equanimity may be compared to
white light, which, though composed of numerous colours
while pleasurable and painful moods of raind
is colourless
be
may
compared to the modifications of light that result

surable feelings

-,

from increasing the proportions of some rays or decreasing
" But
the proportions of others.
how/' it will be asked,
" does this
us
to
interpretation help
explain the genesis of
mental depression and mental elation ? Following out the
it not be said that as, by
intensifying combusincrease the brilliancy of the light without altering
quality, so, by exalting nervous action we ought simply

may

simile,

tion
its

we

to increase the vividness of consciousness without altering its
The reason for answering in the negative is this.
quality?"

One

of the laws of association

is

feelings connected in experience the

that the stronger the
more easily does the

one subsequently recall the other ; and the physical counterpart of this law we have found to be that the channel taken

by any nervous discharge

is

made

proportion as the discharge is

the

more permeable

in

Now pains

in

augmented.

general are more intense than pleasures in general. Indeed,
as was pointed out when treating of the two ( 123), pains
of the positive order result from the excesses of actions
which in lower degrees are pleasurable.
Other things
is
to
then
the
(that
say
comparison being made
being e^ual
between pleasures and pains belonging to the same class and
that have been similarly repeated in experience) the idea of
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a pain follows its antecedent into consciousness more readily
On the other hand., pleasures,
than the idea of pleasure.

though

less

intense,

are

more numerous, and are more

of mind.
Setting out
variously linked with other elements
*nth the mass of indifferent feelings forming our ordinary
in the " state of
perceptive consciousness, we may say that
"
there are nascent a small
its

mind which is
number of painful
of pleasurable

background,

feelings that are strong, a larger number
feelings that are less strong, and a much

that are but slightly pleasurable
larger number of feelings
their respective cohesions with the indifferent feelings befor the reasons given, less strong as they become
:

coming,

This being understood,

more numerous.

now

we have

how

variations of pressure throughout the
nervous system will operate, to reach the solution we seek.
When this pressure is high, the less permeable lines of dis-

onlv to ask

charge, answering to the feebler associations among our
pleasurable feelings, are filled by the escaping currents ; and

the aggregate of faintly-aroused ideas of pleasure grows in
extent as well as in strength. As the pressure augments,
this diffused consciousness of pleasure bears

ratio to the diffused consciousness of pain

so

an increasing
producing in

its ascending degrees a sense of satisfaction, of happiness, of
Contrarijoy for which no reason can be given.
wise, a failing genesis of nervous fluid being followed by

cessation of the efflux along the least permeable lines of discharge, and presently by its cessation along lines next to

those in their small permeability, it inevitably happens that
as the pressure goes on diminishing, the aggregate of faintly-

aroused pleasurable feelings bears a decreasing ratio to the
*

aggregate of faintly-aroused painful feelings. And when
the pressure has fallen so low that currents pass only along
very permeable lines, it results that the diffused consciousness, or vague background to our definite perceptions

comes to be composed mainly of the aggregate of
so producing gloom, and
faintly-aroused painful feelings
and
groundless fear,
despair.

and

ideas,

11

CHAPTER

TSL

EVIDENCE PROM ABNORMAL VARIATIONS.
262. In cause and consequence, the case with which
the last chapter closed introduces us to variations of the
States of body and mind like that
abnormal class.
described, passing

from the temporary into the permanent,

become nervous disorders;

presenting

psychical disturbances accompanying
turbances.

with

us

many

many

physical dis-

We need not trace over again in these cases the relation
between decreased genesis of nervous fluid and failure of
mental power ; for uhe relation is substantially the same as
that which we have traced in the aged and in the constituthere is a like failure of memory, a like
tionally sluggish
narrowing

of

the

area

of

consciousness

as

shown

in

diminished excursiveness of thought, and a like want of
But there is one other
readiness in moments of emergency.

nervous debility not hitherto pointed out, on which
a few words may be said. I refer to the accompanying
trait of

nature.
of the emotional
change of character, or modification
_>
^~~~~~<~~~~*
-Even Small ebbings of the nervous fluid, hardly to be
called abnormal, produce slight modifications of this kind ;
,,.,

The highest co-ordinating
the
in
least
them
developed, children betray
being
plexuses
more quickly than adults any defective action of these
and they habitually do this when the general
plexuses
as is observable in children.

;
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below par. Sluggishness of tlie aliimplying partial failure of nutrition and
decreased genesis of energy, is accompanied by fret-fulness
bv a display of the lower impulses uncontrolled by the

nervous pressure

mentary

is

canal,

It is, however, in the chronically nervous,
whose blood, deteriorated in quality and feebly propelled,
fails to keep up a due activity of molecular change, that we
The
see this connexion of phenomena most clearly.
of persons in this state is matter of common

higher.

irascibility

remark:

irascibility implies a relative inactivity of the

and

;

It results when a sudden discharge, sent
superior feelings.
or
a
annoyance through those plexuses which
by
pain

adjust the conduct to painful and annoying agencies, is
unaccompanied by a discharge through those plexuses which

the conduct

adjust

to

many

circumstances instead of a

That deficient genesis of nervous fluid
single circumstance.
accounts for this loss of emotional balance, is a corollary from
The plexuses which co-ordinate
all that has gone before.
the

and destructive

defensive

activities,

and in which, are

seated the accompanying feelings of antagonism and anger,
are inherited from all antecedent races of creatures,

and are

therefore

well

organized

so

well

organized

them in action. But the plexuses
and co-ordinating a variety of

that the child in arms shows

which,

by

connecting

inferior plexuses, adapt the behaviour to a variety of exso
ternal requirements, have been but recently evolved
;

that, besides

of

much

system

less
is

being extensive and intricate, they are formed
permeable channels. Hence when the nervous

not

fully

structures are the

these latest and highest
Instead of being instant to
appreciable at all, come teo late to

charged,

first to fail.

act, their actions, if

check the actions of the subordinate structures.*
*

A

seems worth naming. The sleeplessness often accomsometimes leads to the occasional use of morphia.
A dose of this in excess of the need, causing undue nervous stimulation
and waste, with excitement of the heart's action, entails a subsequent
verification

panying nervous

debility,
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deviations towards a jnorbid state of an
let us first note such as are apt to follow
opposite kind,
and local excitations. These arise by insensible

263.

Among

temporary

the ordinary
steps out of
functional activity.

deviations

which

accompany

Each pare of the brain, like the brain as a whole and
like everv other organ, requires.,
its

during the performance of

augmented supply of blood. And of a
of a gland, that when
plexus it doubtless holds as

function, an

cerebral

into

called

centre

to

cause

the

vessels

dilatation

the vase-motor

sent to

the stimulus

reflected to

is

as

way

action,

of the

them.
not been
of

part,

in

such.

During health y

when the plexus has
persistently
exercised, this increased flow of blood through it ceases
soon after the demand ceases. But extreme continuance
and

of

the

activity

even,

in

those

too

who have

well-toneci

vascular systems, and very moderate continuance of it in
those whose vascular systems are relaxed, leads to local

congestion lasting for a considerable time ; and there then
occurs a more or less abnormal genesis of the correlative
states

of consciousness.

Strong persons frequently illuson landing after a sea-voyage of a day or
two they continue for hours to have illusive perceptions
of rolling and pitching. And where, as in nervous people^
trate this truth
:

the cerebral blood vessels easily lose their
contractility, it
commonly happens that a subject discussed, or even

thought

about with,

much

monopolizes consciousness for a
long time afterwards in spite of efforts to exclude it
often thus preventing sleep.
Such congestions of cerebral
intensity,

have various degrees

plexuses

of duration

"?

occasionally

further decrease in the genesis of nervous fluid
;
explosiveness then "become greater than nsuaL

and the irritability and.
There seems reason to
think, too, that habitual opium-eaters, in whom this worst state has been
made dxronic, have these highest plexuses almost
paralyzed and are thus
;.

bereft of fehe feelings

whicn should adjust their conduct in its remoter and
more complex bearings. The lives of
Coleridge and De Quincey furnish.
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perversions in the currents of ideas persistent
enough to attract the notice of those around.
find here a farther verification of the hypothesis.
Blood

causing

We

being needful for the performance of function, and the
activity of function being, other things equal, proportionate
to the supply of blood, it naturally happens that a con-

tinuance of the supply after the demand for function has
ceased, causes undue readiness to resume function.
When,

the data of psychology, WQ dealt with relations
between blood and nervous action and feeling, we saw that
an excess of blood at the periphery of the nervous system,
as in an inflamed part of the skin, is accompanied by ex-

among

treme sensitiveness the molecular change then set up in
the disturbed end of a nerve, is so great as to send an
unduly powerful discharge to the point where feeling is
:

aroused.
to centre,
results.

If we transfer these conditions from periphery
we at once see how this abnormal genesis of ideas
As nervous discharges of all kinds are diffused

and re-diffused until they affect the whole nervous system,
we must regard every sensation, every thought, every
emotion, as a propagator of disturbances, strong or weak,
throughout the cerebral masses. The reverberations reaching plexuses in their ordinary states, draw from them but
feeble reactions, and accompanying faint additions to the
But when the reverberageneral body of consciousness.
tions reach plexuses made unduly sensitive
by the presence
of much blood, the reactions of their elements are
unduly

strong the gushes of nervous fluid liberated, escaping
along the habitual lines of discharge, arouse the correlative
states of consciousness not
faintly but vividly ; and these,

standing out from the background of consciousness, become
the predominant thoughts and feelings.
If these physical processes

are extended to the whole

brain, there result multitudinous vivid ideas not of

but of

many

kinds.

All the

cerebral

one kind

plexuses being
rendered by excess of blood unduly sensitive, as well as
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unduly strong disturbances,, consciousness becomes a torrent of intense thoughts and feelings and if
instead of congestion we hare inflammation., order and proInitiators of

;

portion among the thoughts
there is delirium.

and

feelings are quite lost

From temporary insanity, partial or general,, of
kind caused by partial or general derangements of cir264.

the

congestive or inflammatory, through the cerebral
kind of permanent insanity that
plexuses, we pass to the
ensues when such derangements of circulation become perculation.,

manent.
If nutrition of a cerebral plexus is

much

raised, or

much

of blood, the thoughts and
feelings initiated are likely to be intensified to a degree
altered in kind,

by great excess

we get monomania. Carrythat constitutes them illusions
ing out the analogy above indicated, we may say that as a
touch on an inflamed surface of skin arouses as much feeling
as a cut

plexus

would ordinarily do ; so a hyperseinic nervous
by some slight disturbance, reacts as
as it would ordinarily do only after a very

excited

violently

the correlative psychical efiect being
strong disturbance
the production of ideas that are unduly vivid
so vivid sometimes as to be scarcely, if at all, distinguishable from perceptions.
Supposing this state lasts, structural changes
:

occur in all the tissues implicated. Greatly exalting for a time
the rate of molecular change, producing thickening and
deposits, and leaving a degradation of structure inconsistent

with the due discharge of function, the hyperaBmia may,
after making the correlative psychical states unduly vivid,

end in enfeebling them

so entailing a

changed form of

mental affection.
If a chronic vascular

derangement, or derangement of

nutrition otherwise caused, extends to many or all of the
cerebral plexuses, general insanity would seem
fairly inferable.

Should

it

be said that a deviation from the normal
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of tissue-metamorphosis throughout the cerebrum at
large, either by increase or decrease, would seem only to
rafce

necessitate a corresponding exaltation or depression of all
the mental powers, and not a derangement of them,, I reply
as before ( 260) that derangement of them is implied by
any disturbance of the proportions among the intensities of
states of consciousness., and that such disturbance is caused
bv anything that modifies them all indiscriminately. If the

strengths of the nervous discharges are so raised that those
passing along the less permeable channels set up molecular
changes,, and arouse correlative feelings, almost or quite as
strong as the sensations aroused by peripheral stimuli, the

gradations that normally exist

among

states of consciousness

and degrees of cohesion,,
are either destroyed or seriously altered judgment beingper-

in respect of their degrees of vividness

verted to a proportionate extent.

And

a perversion of judg-

ment will likewise result if, from an opposite physical cause,
some of the states of consciousness become too faint or
disappear.

add that though thus far chronic vascular
derangements, and derangements of local nutrition entailed
by them., have been named as causes of insanity, the implication that they are the only causes is by no means intended.
It is needful to

Effete matters may, if they accumulate in the blood, produce
molecular disturbances in the nervous centres through which

they are continually carried ; and molecular disturbances so
setup will have for their concomitants disorders of the mental

Or instead of a normal product of decomposition
been duly excreted, some introduced virus., or
some morbid matter arising from constitutional disease, may,,
by thus acting as an irritant, perturb the ct^rents of
thoughts and feelings. That an impure blood is thus a possible, and indeed a probable, cause of insanity, we find good

states.

that has not

reason for believing,
265. For

we "bring on

~*

a species of temporary insanity by

E R
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.

Substances which
into the blood.
put tins certain poisons
rate
the
of
molecular change
exalt
and
hashish,
like
1

opium

in the nervous centres, so intensify the feelings

and ideas

as

to cause illusions.

need not follow out in detail the parallelism between the
effects of increased pressure of nervous fluid produced bj
I

these

drills

and increased pressure otherwise produced.

Here, as before, there is such exaltation of ideal feelings as
brings them near to real feelings in distinctness; sucli
them as causes failing
strengthening- of the relations among

memories to arise with clearness ; sucli facility in the formation of remote and complex connexions of thoughts as
and such widening
constitutes a transfigured imagination
;

of consciousness as changes

its

quiet flow into a flood.
attention to
the verificatior

One thing only will I draw
yielded of a foregoing hypothesis respecting the genesis o:
" states of mind." As a
corollary from the laws of association translated into terms of nervous action,

we concluded

when

the pressure of nervous fluid is low, the diffused
discharges will be so distributed that the faintly revivec

that

feelings of pain will preponderate ; that when the nervous
pressure is up to par, the aggregate of feelings indistinctly
awakened, pleasurable and painful, will form a neutral com-

pound ; and that when the pressure

is high, the pleasurable
elements of consciousness, relatively as well as positively
increased in their amount, will constitute a sense of happi-

ness.

Here

it is

to be observed that artificial^ happiness

ii

The

produced bvj^rtific^
delightfu
reveries of the opiiim^eater constitute the temptation whicl
he finds it so difficult to resist. And similarly with Indiai
tf
It is real happiness which is produced by hashish/
jeuTEK
1L
More
an.
says

26o, To complete the outline of the evidence furnishe<
abnormal
variations, a few words must be added on th
by
s, These change the nervous ations and
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Are the changes
they work interpre table as agreeing with the foregoing
general doctrine ? In great measure,, I think,, if not wholly.
correspondingly, change the states of xnind.

It is admitted as

holding generally of these various agents

alcohol, ether, chloroform, nitrous oxide, &c.

that

when

their anaestEetic effects begin, the highest nervous actions
are the first to be arrested ; and that the artificial paralysis

implicates in descending order the lower, or simpler, or
better-established nervous actions.
Incipient intoxication
shows itself in a failure to form involved and abstract rela-

of ideas, while it remains possible to form simpler
In the anaesthesia produced for surgical purless opportunity of observing that the like
we
have
poses,
tion

relations.

but assuming that it does so, we find all the
symptoms conformable in their order to the
According to M. Plourens and Dr. Snow, as
hypothesis.
happens;

successive

quoted and, on the whole, endorsed by Dr. Anstie, the
aether-narcosis produces the loss of -" 1. The local sensi-"

extreme parts, and the control of certain musclea
3. The*
2. The intellectual powers.
situated in those parts.
the
locomotive
of
co-ordination
of
organs generally.!
power
4. The power of perceiving sensory impressions, even from
bility of

parts little removed from the spinal centres. '5. The power
6. The movements of vegetative life
of breathing.
e.g., of |
loss
of
the
intellectual
&c"
Here
the heart, intestines,

"
cc
powers is placed after loss of sensibility of extreme parts ;
but this discrepancy is due to the fact that paralysis of the
higher intellectual powers, necessarily inconspicuous under
the circumstances, is not specifically named, even where

and that only when the perceptions become
;
The
confused are the intellectual powers set down as lost.
experiments, both with ether and chloroform, show clearly

observable

that

some incoherence of thought

Making

is

the

first

noticeable effect.

of the statement, we may say that
the discharges along the incipient

this correction

anaesthetics stop first
of nervous communication
lines

;

next

the

discharges

E E 2
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along lines a little better formed and so on, until finally
they stop the discharges along the fully-established lines.
Limiting ourselves for brevity to the two extremes, we see
that on the one hand, incoherence among the more involved
;

thoughts implies that those least permeable channels of
nervous discharge that have been formed by the compara-

become imperthe
functions
of the
the
when
on
other
hand,
while,

tively-few experiences of the individual, have

meable

nervous system cease, the implication is that disno
charges
longer pass even through those most permeable
channels which have been inherited, in a ready-organized
form, from an ancestry that runs back not simply through
numberless individuals, but through numberless species.
visceral

Though the effects of anaesthetics thus yield confirmation of
the belief that lines of nervous communication become permethrough them are strong
and frequent, they present some apparent obstacles to it.
How is the preliminary stage of excitement, and even mental
exaltation, reconcilable with the- argument ? How are the
differential effects of different anaesthetics to be explained ?
How does it happen that in some cases sensation is abolished
while there continues some consciousness of things around ?
but this
I believe there are answers to these questions
much
encumbered
would
too
be
by ingeneral exposition,
able in proportion as the discharges

;

cluding them in

it.*

267. I have reserved till the last what needs to be said
answer to objections which critical readers have probably
made, now to one and now to another, of the several
foregoing interpretations. This I have done with the intenin

tion of ultimately pointing out that the interpretations
'must be taken not separately but together. The many
^causes of variation at work, interfere with one another in
each is influenced by all
^multitudinous ways and degrees

and

all

by each.
* See
Appendix.
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Due co-ordination of any

set of nervous discharges, aad
of
the
combination of mental states
appropriate
production
accompanying it, depends, primarily, on the existence of

fitly-organized nervous plexuses in fitly-adjusted molecular
states and this pre-supposes that the approximately-adapted
;

structures

which the individual inherited, have had their

It depends,
adaptation completed by his own activities.
fluid
the
of
nervous
and the
on
;
general supply
secondarily,

physical processes and accompanying psychical states will
vary according as the pressure of nervous fluid is high, or

moderate, or low. And it depends, tertiarily, on ihe extent
which nervous fluid is being at the time drawn off by
other discharges to the viscera, to the muscles, or to other
parts of the nervous system. Along with these general deter-"*'
to

mining causes have to be taken into account many more
the state of the blood as rich or
special determining causes
or not freed from this or that
as
freed
poor, as well or ill crated,
as containing morbid
the
of
blood
waste matter; the state
the
supply of blood to the
products or foreign substances ;
plexuses concerned, which depends partly on habit, as involving frequent or infrequent action of them, and partly onj
the character of the blood vessels, as contractile or the re-j
and, lastly, the state of these plexuses as modified
;
chronic derangements of nutrition due to local inflaniina-*

verse

by

tion and

]

its seqiielce.

that aU these co-operative causes have to
be taken into account, we shall, I think, see little difficulty
in reconciling the various anomalies with the general

Remembering

principle set forth.

CHAPTER

X.

HESULTS268.

A not

with which

we

unsatisfactory fulfilment of the anticipation
been reached. In the

set out has, I think,

General Synthesis mental development,, traced up from its
beginnings, was represented 'as a correspondence between
inner and outer actions, that extends in Space and in Time.,
while it increases in Speciality,, in Generality, and in Complexity. The, Special Synthesis^ carried further this interpretation of mental development, by showing how the advancing

correspondence, when translated into the more familiar
terms of Reflex Action, Instinct, Memory, Reason, Feeling,
and Will, is comprehensible as a continuous process naturally caused.

And in the Physical

Synthesis just concluded,

naturally caused has been interpreted as a cumulative result of physical ^actions that conthis continuous process

l^erve being supposed to have the molecular structure
which, at the beginning of this work, we

;ind properties

for assigning to it ; we have
nferred from, established laws of motion, that the molecular
phiange wrought in it by every discharge it conveys, leaves

xmnd such numerous reasons

a state for conveying a subsequent like discharge with
This^being the universal^ law of nervous
the
universal law of intelligence. In the
action, explains

ft in

resistance.

foregoing chapters

we have compared the various

corollaries
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of the one with, the various implications of tlie other ; and
we have found that, from the simplest to the most complex
physical principle and psychical manifestation agree.
Regarding as superposed, each on the preceding., the struc-

cases,,

tural effects

produced

species after species,

generation

we have formed

"

generation and'
a general conception

after

of the manner in which the most complex nervous systems
have arisen out of the simplest. Simultaneously, we have
been helped to understand more clearly the natures of the

;

;

modes of consciousness

perceptions, ideas, emo-the
tions, &c.
And, by pursuing
reasoning to its remoter
both
normal and abnormal
that
consequences, we have found
variations of mental processes, even up to the changes of
various

;

f

:

:

rnood accompanying bodily changes and the ecstatic feelings f
aroused by certain drugs, are rendered comprehensible.

The

sufficiency of this general principle to account for the

can of course be alleged only on the assumption that
changes wrought in nervous structures by. nervous functions

facts,

are inheritable.
it,

Tacitly throughout the divisions preceding

ancf avowedly throughout this Physical Synthesis,

it

has

been taken for granted that from generation to generation
there descend alterations of structure; both of the kind called
spontaneous, and of the kind arising from functional actions.
Throughout the earlier stages of nervous evolution, a leading
and perhaps most active cause, has been the survival of individuals in which indirect influences have produced favourable
.

variations of nervous structure.

But throughout

its later

stages, the most active cause has been the direct production
by functional changes of corresponding changes of nervous

structure,

and the transmission of these to posterity.

Con-

how

involved are the nervous systems <s>f superior
sidering
creatures, there apply here with especial force the reasons
before given (Principles of Biology
166) for concluding
that natural selection

is

an i^ad^guate^ cause of ^plution
,

:

_

where' many co-operative parts have to be simultaneously
modified ; and that in such cases the inheritance of func-
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tionaliy-produced modifications becomes the leading agency
survival of the fittest serving as an aid.
But these processes of direct and indirect equilibration

being postulated as acting on all organisms throughout all
time,, we see that joining with them the inferred effect of
every nervous discharge upon every channel passed through,
get an adequate explanation of nervous evolution,, and

we

the concomitant evolution of Mind.

l

I

|

1

\

Thus, then,

we

mistakable

"
I

Cf

are brought face to face with unmaterialism/' will exclaim many a reader.
Thus, then, it is positively asserted that Mind is a growth,

269.

and that it grows after the same general method as does
the meanest fungus or the most degraded worm.
Thus,
then, we must infer that the profoundest intuitions of the
discoverer and the subliniest inspirations of the poet
the

.most abstract conceptions of the mathematician as well as
the noblest emotions of self-sacrificing sympathy are but
properties of certain matters arranged in particular ways."
Notwithstanding the explanations that have been from

time to time given, such will, I doubt not, be a frequent
So favourite a mode of meeting the inferences
apostrophe.

drawn,
ready,

is
it

sure to be again employed ; though, as shown altells only against a doctrine that has been repudi-

The general relation between mental manifestations
and material structures traced out in the foregoing chapters,
has implications identical with, and no wider than, those
which familiar experiences thrust upon us. That drowsiness
ated.

impedes thinking, that wine excites or stupefies according
to amount and circumstances, that great loss of blood
produces i^niporary unconsciousness, and that th unconsciousness of death results if breathing be stopped
for a few minutes; are facts admitted
by every one be
1

theory of things what it may. That you cannot
of the undeveloped child, thoughts and feeling's
out
get
like those you get out of the developed man ; that the
his
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idiot, witli brain permanently arrested in Its growth,!
remains permanently incapable of any but tlie simplest
mental actions; are propositions not denied by the most in-

temperate reviler of physiological psychology. Bat one who
recognizes such facts and propositions, is just as much
chargeable with materialism, as one who puts together facts
and propositions like those which constitute the foregoing
Whoever grants that from the rudimentary
exposition.
1

consciousness implied by the vacant stare of the infant, up^
to the quickly- apprehensive, far-seeing, and variously-,
feeling consciousness of the adult, the transition is through!
slow steps of mental progress that accompany slow steps oft

bodily progress, tacitly asserts the same relation of Mind|
and Matter which is asserted by one who traces out the evo- {
lution of the nervous system and the accompanying evolu- \
tion of intelligence, from the lowest to the highest forms of |
life.

But, as said here and before, the supposed implication is
not the true implication. Let me once more point out what
the true implication is. By way of preparation, however,
we will first observe how the above apostrophe might be
met by those to whom it would be fitly addressed.
270. "Your reproaches seem to me strangely
inconsis-y
tent with your avowed beliefs and sentiments/'' might say the !
" You
materialist to his opponent.
profess the profoundest
?

reverence for the Creative Power, from which you hold the
Universe to have proceeded. Yet of the visible and tangible
part of the Universe, yon speak in a way that would be appropriate were its origin diabolical ; and you taunt me because I recognize in that which you treat wrA. so much
scorn, powers no less marvellous than those manifested in

human mind.
" You see this
piece of steel cold, motionless? and, as
you suppose, insensitive to all that goes on around. An

]

I

\

j

:

the

artizan uses a portion of

it

for

making the balance-wheel

of

-

j-

I
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a watch..

Immediately

it

proves itself modifiable by changes

of temperature which, our dull senses fail to appreciate.
Though by no direct measures can we detect an alteration

"

in the length of its beat ; yet, indirectly,, by finding that it
loses one beat in a hundred thousand, we get proof that an

,

imperceptible increase in the molecular agitation propagated
to it by surrounding things., has augmented its diameter and

;

I

expanded all its parts in the same ratio. Take another bit
same apparently inert substance shape it appropriately ; bring it under tne influence of an adjacent magnet
and throughout its mass there is wrought., in some incomprehensible way, an invisible change which enables it to do
what ? ' To point north and south/ you say. Yes ; but to
do far more than this. Its perturbations will now show to
'|an instructed eye, the rise and progress of a cyclone in
ihe Sun.
"And what is the constitution of this seemingly-simple
.matter, which thus tells of things near and remote that re4 main otherwise unknown ? In the minutest visible fragment
;

of this

'

,

;

;

i

1

;

4.
I

there are millions 0$ units severally oscillating with unimaginable speed ; and physicists show us that the ampli-

of

it

J.tudes of their oscillations vary from moment to moment,
according as the temperatures of surrounding objects vary.
"Nay, much more than this is now inferable. Each unit is

;i

I

;

'

'

'.

,

l

\
j

>

'j

*

I

J

,1}

J

j

,|,

,i

|

(J

S

not simple but compound not a single thing but a system
of things.
Spectrum-analysis has made it manifest that
molecule
of this so-called- elementary substance is a
every

minor molecules differing in their weights and
rhythms. Such being the complexity of matters we lately
thought simple, judge what is the complexity of matters
we know as*corapounds. In each molecule of an oxide or
an acid, the chemist sees one of these systems united with
one, two, three, or more systems of another kind that
are similarly involved.
Ascending to orders of commore
heterogeneous, he finds him*
pounds successively
cluster of

'

!
'*

if

self

obliged

to

recognize

molecular complexities

unve-

EBST7LTS.

presentable in thought
lie

;

until,

conies to molecules each of

on reacting organic matter,
which (taking into account''
.

the composite nature of its so-called
elements) contains
literally more atoms than the visible heavens contains stars

atoms combined, system within system, in such ways that
atom, each system, each compound system, each.
doubly-compound system, has its motion in relation to the
each

:

and is capable of perturbing the rest and of being perturbed by them.
"This activity and this sensitiveness, which the investigator

rest,

;

I

marvels at the more the deeper his discoveries .reach, is pos-f
sessed in common by ponderable matter and by the seem-?

ingly-imponderable matter ^pervading. space. That the ether,
so extreme in tenuity that we can scarcely represent it to
ourselves as having materiality, is nevertheless composed of

{

which move in conformity to mechanical laws, is now a
common-place of science. Hypo the tically endowing these
units with momenta, and assuming that in each undulation
their courses are determined by composition of forces, mathematicians long ago found themselves able not only to interunits

known

properties of the. light constituted by ethereal':'
undulafions, but to assert that it had unobserved proper-'
ties; which were thereupon proved by observation to exist.-

pret

Far greater community than this has been disclosed between the ponderable and the imponderable the activities
:

of either are unceasingly modified by the activities of the
Each complex molecule of matter oscillating as a
other.

nay, each separate member of it independently
in adjacent ethereal
oscillating, causes responsive movements
without
in
remote"
ones
and
these
limit; while,
molecules,

'

whole

conversely,

each

ethereal

molecule, changes more or

wave
less

its

well as the rhythmical motions of its
those of their separate members.
cc

Nor do the

reaching

is

a composite

rhythmical motions, as

component

revelations end here.

matter, seemingly so simple,

.

clusters

and

*>

The discovery that

in its ultimate structure so

t
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amazingly Involved ; the discovery that, while

it appears to
the seat of activities immense in quantity and
complication ; and the discovery that its molecules, pulsating with almost infinite rapidity, propagate their pulses into

De inert,

it is

the all-surrounding ether which carries them through inserve to introconceivable distances in infinitesimal times
duce us to the yet more marvellous discovery that molecules
;

of each kind are specially affected by molecules of the same
kind existing in the farthest regions of space. Units of
sodium on which sunlight falls, beat in unison with their
kindred units more than ninety millions of miles off, by
which the yellow rays of the Sun are produced. Nay, even
this is a totally inadequate illustration of the
sympathy displayed by the matter composing the visible Universe. The
elements of our Earth are thus connected by bonds of inter-

dependent

activity,

with the elements of stars so remote

that the diameter of the Earth's orbit scarcely serves as a
unit of measure to express their distances.

"

is the form of being you speak of so conbecause I ascribe to this form of being
And,
.temptuously.
which,
though not more wonderful than these, are
powers
more involved, you scowl at me. If, instead of saying that
I degrade Mind to a level with Matter, you were to say that
I elevate Matter to a level with Mind, you would express the
"
fact more nearly.

This, then,

1

271. Such
rialist

,under

we may imagine to be the reply of a matesort., who failed to present his belief
aspect. Let us now listen to one of the same
whom we may suppose to understand better

of the cruder
its

right

general school,
the meanings of these truths which science has revealed.

" The name
you give me is intended to imply that I
with
Matter. I do no such thing. I identify
identify Mind
Mind 5fith Motion ; and Motion is inconceivable by us as in
Observe thisj$igto. Now it is mo:any"sense_m_ateri_al.
tionless ; now I relax my grasp and it begins to move to-
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wards the

Eartla.

What

lias

suddenly entered into

it ?;

Though apparently nnclianged in all its properties., this, or
any other mass,, needs but to have a quantity of motion im~
it by impact or otherwise, and it thereafter
on
goes
changing its place in space at the same velocity ; so
as
it meets with no other matter and has no other
long
motion impressed on it. What is this source of activity ?:
How does it dwell in .the weight? and in what manner

pressed on

does

it

cause the weight to take every instant a new place
hand,, we cannot assert that Motion exists as

On the one

?i

air

something separate from Matter ; since asserting this implied
that we can think of it as having independent attributes. On
the other hand,, we cannot assert that Motion has no separate^
existence
since, if it has not,, how can we think of it as*
transferred from one

body to another ? Moreover, the ap^
pearance and disappearance of Motion raise the questions
I

previously ? and where is it now ? When this
weight falls, we have not only to ask Whence has its motion
come ? but when it strikes the pavement we have to ask Tc4

Where was

it

what place has

its

motion gone

?

Part of

it

was passed

on*

to the particles deranged by the blow ; part of it, transformed^
into sound-waves, has been dispersed through the surround-l

ing air ; and, even while I speak, part of it has already:
travelled millions of miles away in the shape of ethereal undulations.
tible,

This Motion, then

now

diffused

and impercep-

now suddenly

changes,

now

individualized and producing visible
re-diffused in various forms and part of it inj-

is of a nature
stantly transferred to immeasurable distances
inscrutable
;
wholly
andjfj^ identify Mind with it, I identify!

Mind with something no

less

mysterious tha^

itself."

<

" You think of me as
seeing no essential difference between Mind and the material properties of brain. As well

might I think of you as seeing no essential difference
between music and the material properties of tbe piano
from which it is evoked. Because you assert that music
is produced from, the piano, do
you therefore assert any

PHYSICAL SYNTHESIS.

goo

between a piano-string and the aeri
Or do you t-herefo
Dulses it generates when struck ?
such
between
pulses and the rel
assert an identity
constitute
cadences and ha
which
lions among them
in
do
then
Xo more
I,
asserting the depen
T.i'.-nies ?
kizi.-liip

in nature

1

on nervous structure, assert any kinship
nuruiv between the matter of a nerve-cell and the actio:
tl.ar arise from it, or between these actions and tho
Do y<
r luri'jns among them which constitute thought.
of ilind

"slice

t~'

;

-:

to

the?

the piano
parallel because

remains

silent t

without external help ?
t<-iuhi?d, while the brain acts
r^-plv iliTir in either case the power is derived from without, ai
that the effect of the structure
it.

As the motion given

is

simply that of transformii

to an automatic musical instr

Bient passes through its specialized structure and comes o
in the form of particular combinations of asrial pulse

simultaneous and successive

;

so the

motion locked up in

man's food, added to. that directly received through his sense
is transformed while passing through his nervous system in
those combinations of nervous, actions which, on their su
jective faces, are thoughts and feelings.
fk
Bat this analogy is far too rude to
^

convey a true co
though it be th
ui the invisible air., has Mind any direct /....kinship
b
only with insensible Motion, of kinds inconceivably mo

'e^piion.

Xot with

sensible Motion, even

;

I

and "immeasurably more, rapid. Not, to cqmbini
undulations of ponderable substance, however rare, is Mil
<tr be assimilated ;
to combined undulations....
_but
subtle

j
f

,

only'
Yiie all-pervading imponderable substance which we knc
fA only by inference from their effects.
The activities of tit

'iiuponderaile substance, though far simpler,

Tuspect far lower, than the activities
are at the same time far
higher than

'Mind im

respect

subtlety.

Leen

lost in

What

of their intensity,

has

vivacity.

their

been gained in

Though Mind

we

and

in

call

those

we

velocity,

t'L

Mia

ci

tht

adaptability L
brings into adjustme
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the apparatus "by which certain etliereal undulations emanating from tlie Sun are brought to a focus, yet Mind cannon,
like these concentrated undulations, dissipate the diamond
placed in that focus. Though Mind is capable of devising

an electric telegraph,, yet it remains wholly insensible
to those slight molecular agitations on the other side of the
Earth which transform themselves into sensible motions on

And now

this side.

that the rates of our ideas

and

have been measured, we learn that though jbhought

volitions
is

quick,

many millions of times quicker.
light
"*"
Your conception,
Spiritualist, is far too gross for me.
I know not what may be the extent to which you have
is

which you inherit from aboriginal men.
remote ancestors
spirit was conceived by your

refined this creed

Disembodied
(as it is still

enough

to

over again.

conceived by various existing savages) as material
take part in battle, and even to be killed

Becoming

less concrete

and

definite as

know-

ledge increased, the idea of a ghost continued, till quite
modern days, to be that of a being which could cause alarm-

ing noises

and

utter words.

ancestors, transparent as they

Even your

ghost to be, nevertheless supposed

Lave

still

confess

it

it visible.

further purified their belief.

or not,

quite-recent

supposed the substance of a
Possibly you
But whether you

you cannot think of disembodied

spirit

occupying a separate place in
and such matespace as having position, and limits,
not
commended to
limits. This idea,
riality as is implied by

without thinking of

me by

its

it

as

in
genealogy, quite unsatisfactory

nature, and

its

wholly unsupported by evidence, I cannot accept. Mind,
I identify with that which ^js not relatively irmn ateria]
but absolutely immaterial. It has not even the inconceivably
..

refined* materiality of the ether

empty space; but

it is

which

fills

what you

call

assimilable to the activities mani-

by this* ether, as well^ as by_all sensible ft>rnL?, c-f
Everywhere in unceasing influx and efflux, it ii
being.
that which is for ever dissolving and re-forming sensible exfested
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istefices

of all orders

alike tlie

smce which

is

organic and inorganic. Pervading
occupied and the space which, seems

to us unoccupied, it gives to the

the

one

its

powers

of action

ponderable substance

and
the

substance

reaction,

other

and

filling

to

the

its

powers o:
filling
one
from
to
another.
reactions
Sc
and
convevins actions
body
vast
like
that
some
o:
there
catastrophe
that when
happens
the
it
was
is
at
s
once
Coronce
near
seat,
star
which the
lately
the airent bv which the transformation, is wrought and the
fluent ij r which is conveyed, with almost infinite speed
through the Universe, the resulting tremor felt on the surinmonderable
1

taees of its countless worlds/''

Comparatively consistent as is this answer, and
throw back with added force the
serving though it does to
reproaches of the spiritualist, it is not the answer to be here
272.

In the closing paragraphs of First Principles, and
as-'ain in the earlier parts of the present work, the position
taken was, that the truth is not expressible either by Materialism or by Spiritualism, however modified and however
Lee rne now, for the last time, set forth the ultirefined.
iriven.

mate implications of the argument running through

this

volume, as well as through preceding volumes.
Carried to whatever extent, the inquiries of the psychologist do not reveal the ultimate nature of Mind ; any more
than do the inquiries of the chemist reveal the ultimate
I
1

nature of Matter, or those of the physicist the ultimate
nature of Motion.
Though the chemist is gravitating

towards the belief that there

is

a primitive atom, out of

which by variously-arranged unions are formed the

so-

elements, as out of these by variously-arranged
unions are formed oxides, acids,, and salts, and the multicalled

tudinous more complex substances

;

yet he knows no more

than.h.e^id_at_first about this hypothetical/ primitive atom.
And similarly, though we have seen* reason for

thinking

I

that there

is

a primitive unit of consciousness, that sensations
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all

orders are formed of suck units combined in various

relations,

and

by the compounding of these sensations
are produced perceptions and
on up to the highest thoughts and emotions

that

their various relations

ideas.,

and

so

;

yet this unit of consciousness remains inscrutable.
Suppose
it to have become quite clear that a shock in consciousness

and a molecular motion, are the subjective and objective
faces of the same thing ; we continue utterly incapable of
uniting the two, so as to conceive that reality of which they
are the opposite faces.
is

Lefc

us consider

how

either face

framed in our thoughts.

The conception of a rhythmically-moving mass of sensible
matter, is a synthesis of certain states of consciousness that
stand related in a certain succession. The conception of a

rhythmically-moving molecule, is one in which these states
and their relations have been reduced to the extremes t

dimension representable to the mind, and are then
assumed to be further reduced far beyond the limits of re-

limits of

So that this rhythmically-moving molecule,/'
which is our unit of composition of external phenomena, is
mental in a three-fold sense our experiences of a rhythm i-Gaily-moving BJSS, whence the conception of it is deriyed,
presentation.

;

are states of mind, having objective counterparts that are unknown ; the derived conception of a rhythmically-moving
-molecule,

is

formed of

states of

mind

that have no directly-

presented objective counterparts at all ; and when we try to
think of the rhythmically-moving molecule as we suppose it

we do so by imagining that we have re-represented
these representative states, en an infinitely-reduced scale.
jSojhat the unit out of which we build pur interpretation of
to exist,

'

>
material phenomena, is^ triply ideal.
On the other hand, what are we to think of this ideal

unit, considered

as a portion of

Mind?

It arises, a3

we

have seen, by synthesis of many feelings, real arsd ideal,
and of the many changes among them. What are feelings ?

What

is

changed

?

And what

changes

it ?

If to
s s

J

avoid

;
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implications of a materiality,,
of this ideal unit, a state of

obvious

element

we only get
ception

of

ception

of

we

call

each

consciousness,
other similar implications.
The cona state of consciousness implies the conan existence which has the state.
"When
into

on decomposing certain of our feelings we find them
formed of minute shocks, succeeding one another with
different rapidities and in different combinations ; and
when we conclude that all our feelings are probably formed
of such units of consciousness variously combined, we are
still obliged to conceive this unit of consciousness as a

change wrought by some force in something. ISTo effort of
imagination enables us to think of a shock, however minute,
except as undergone
therefore,

to

by an

postulate

affected, before

a

We

entity.

substance

we can think

of

its

of

are compelled,
that is

Mind

affections.

can form no notion of a substance of

Mind

But we
absolutely

connoted by the word substance;
and all such attributes are abstracted from our experiences
of material phenomena.
Expel from the conception of

divested of attributes

of those attributes by which we distinguish
external something from an external nothing, and the
conception of Mind becomes nothing. If to escape this
" state of condifficulty we repudiate the expression

Mind every one

a.n

'
each undecomposable feeling c a consciousness," we merely get out of one difficulty into another.
consciousness, if not the state of a thing is itself a thing*

sciousness/'

and

call

A

And

as

many

different consciousnesses as there are, so

different things there are.

How

shall

we think

many

of these so

many independent things, having their differential characters, when^we have excluded all conceptions derived from
external

phenomena ?

We

can think of entities that

differ

from one another and from nonentity, only by bringing
into oitr thoughts the remembrances of entities which we
and material. Again, how are
distinguished as objective

we

to

conceive

these consciousnesses

as

either being

627

RESULTS.

changed one into another or as being replaced one by
?
We cannot do this without conceiving of cause ;
and we know nothing of cause save as manifested in
another

we

existences

class as material

.surrounding things.
See then our predicament.

We

in terras, of Mind.

When we

Matter.
first to

either our

own

bodies or

"We can think of Matter only
Mind only in terms of

can thinTE of

have pushed our explorations of the
we are referred to the second
and when we have got the final answer

the uttermost limit,

for a final

answer

we

of the second

;

are referred

back to the

first for

an inter-

We

find the value of x in terms of y ;
pretation
then we find the value of y in terms of &; and so on we

of

may
The

it.

continue for ever without coming nearer to a solution.
antithesis of subject and object, never to be trans-

cended

wliile

consciousness

knowledge of that
object are united.
273.

lasts,, renders impossible all
Ultimate Keality in which subject and

And

this brings us to the true conclusion implied/
the
throughout
foregoing pages the conclusion that it isjf
ltimate Reality which_ is manifested toS

and
that which

objectively.

For while the nature of

manifested under either form proves to
the
order of its manifestations throughout
inscrutable,
mental phenomena proves to be the same as the order of
is

manifestations throughout all material phenomena.
The Law of Evolution holds of the inner world as
of the outer world.

On

tracing up from

its

b^
all
*

its

does

it

low and vague

beginnings the intelligence which becomes so marvellous
in the highest beings, we find that under whatever aspect

!

contemplated, it presents a, progressive transformation off
like nature with the
progressive transformation we trace in \
a
as
no less than in each of it parts.;
whole,
theJDmverse
If

we study the development

of the nervous system,

we

see

advancing in integration, in complexity, in definiteness.
S 8 2

ifcf

If
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I

we

find these similarly show an everincreasing inter-depQndence, an augmentation in number and
If we examine the
heterogeneity,, and a greater precision.

we

turn to

its

functions,

going on in the
world around, we see that the correspondence between
them progresses in range and amount, becomes continually
;more complex and more special, and advances through
relations of these functions to the actions

;

differentiations

going on.

and integrations

And when we

like

those

everywhere

observe the correlative states of

we discover that these, too, beginning as
and
incoherent, become increasingly-nume^simple, vague,
rous in their kinds, are united into aggregates which are
more multitudinous, and more multiform, and even| larger,
consciousness,

assume those finished shapes we see in scientific
generalizations, where definitely- quantitative elements are

jtually
!
'

;

co-ordinated in definitely- quantitative relations.
Such are the results of a synthesis which we shall preThese are the conclusions
sently find verified by analysis.
to which Objective Psychology has brought us ; and these
are the conclusions to which we shall find ourselves led by

that Subjective Psychology to .which

we now

pass.

APPENDICES.

APPENDIX.

ON THE ACTIONS OF ANAESTHETICS AND NARCOTICS.

WHILE omitting them from the text, I cannot refrain from here
appending certain conclusions respecting the actions of Anaesthetics
and Narcotics, to which I have been led while seeking an explanation
of the anomalies referred to.

It

is

commonly supposed that

these agents have special relations
;
and, because of the
even assumed that some of them

to nervous tissue, rather than to other tissues
different effects they

have elective

work,

affinities

it

is

composing certain nervous

for the matter

centres rather than for that

composing

others.

This last supposi-

tion, made without other warrant than that it renders certain of the
facts intelligible, must be carried much further to account for all the
As the same anesthetic does not act in the same way on all
facts.

persons, but here affects one centre more and here another, it must
be assumed that the chemical compositions of these centres are in

such cases interchanged nay, as one drunken man becomes morose
while another becomes affectionate, it must be supposed that different
parts of the cerebral hemispheres have iu such cases interchanged
Nor is even this the extreme of the
their chemical compositions.
For since in the same individual the same quantity of
difficulty.
the

same

anaesthetic will

produce quite

different effects in different

states of the circulation; the hypothesis requires us to suppose that
these contrasts of chemical composition among the nervous centres

interchange from hour to hour.
If instead of a gratuitous assumption that leaves many of the effects
unaccounted for, we make an assumption that is not gratuitous and
renders the facts, general and special, intelligible, there cannot be a
doubt which of the two is preferable. Setting out, then, with the
generalization that these various substances that affeftt the nervous
system the vegeto-alkalies, the alcohols and ethers, nitrous oxide,
ammonia, arsenic, the mineral acids, &c. are substances that produce changes in albuminous matters, let us consider how their
respective effects will be modified by the various conditions under

which they

act.

die tissues

and

Agents having powerful
fluids,

affinities for

components of

given in small quantifies to avoid destruction

APPENDIX.

632

membranes can scarcely reach the nervous system in uncomand may be expected to work their respective effects
through the instrumentalities of the compounds they have formed.
The most conspicuous effects will be wrought by those agents
of the

bined states

;

which, while they can produce molecular changes in albuminous
substances, have not such powerful affinities for them, or for their
Clements, as to be arrested on their way to the nervous system. The
anaesthetics and narcotics may fairly be regarded as fulfilling this
So much being premised, let us ask what will be the inrequirement.
fluences of such substances carried indiscriminately through the body
and acting indiscriminately on the tissues. If a blood-corpuscle, or
a bile-cell, or a particle of mueous membrane, is affected by ether
or by opium, and changed isomerically or otherwise, the implied
molecular disturbance works little or no effect on the body at large,
in the absence of a channel through which the disturbance can be
But if the ether or opium affects a molecule
conducted.
of a nerve-corpuscle, the line of isonierically-changing molecules
connected with the nerve-corpuscle, conveys the disturbance to some

remote place whence, by diffusion and re-diffusion, it is carried
through the nervous system as a whole. That is to say, we need
not suppose the anaesthetic or narcotic to have more affinity for
the protein-substance of nerve-corpuscle or nerve-fibre, than for the
but its
other forms of protein-substance it comes in contact with
effect is comprehensible as resulting from the structural relations of
nerve-corpuscle and nerve-fibre.
Carrying with us this conception, and not assuming that the
anaesthetic or narcotic has any elective affinity for the matter of one
nerve-corpuscle rather than for that of another, or for nervecorpuscle rather than for nerve-fibre, let us consider what further
differences in its actions will be entailed by further differences in the
We have experimental proof that an agent
conditions of the parts.
which arrests the function of nerve, serves at the moment of its
If nerve is cut in two, or constricted by a
action to excite nerve.
ligature, or seared, or touched by a powerful acid, it is, in the act
of being incapacitated, made to convey a strong discharge.
We
have reason to expect, then, that whatever agent so acts on nervesubstance as to disable it, will, in working the implied molecular
To
change, cause a molecular disturbance constituting excitement.
understand fully, however, why stimulation precedes narcosis, we
must observe
different relations of nerve-corpuseles and nerve;

;

%e

fibres to the blood.

As

pointed out when treating of the nervous system, its vescicular
is far more vascular than its fibrous tissue; and further,
while the niatter of nerve-vesicles is so arranged as to offer the least
possible obstacle to the reception of fluid from the adjacent
capillaries, the matter of nerve-fibres is shielded by a medullary

tissue
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Hence, when any agent capable of so changing the mole

sheath.

cular state of nerve-matter as to arrest

its function, is carried into
acts on the nerve-corpuscles. Each change produced
in one of these (be it the decomposition of a molecule or, as is more

the blood,

it first

probable, the isonieric transformation of a molecule) implies a disenof molecular motion, that is immediately propagated along

gagement

the connected nerve-fibres, and excites the parts to which they run.
Every nerve-corpuscle being thus quickly acted upon, and emitting
successive discharges as the successive molecular transformations are
wrought in it, there results a general exaltation of state ; as shown
physically in the invigorated p ulss and contractions of the muscles,
and as shown psychically in the rush of vivid ideas and intensified
feelings.

But what is taking place with the
While some molecules of alcohol or

rest of the

nervous

ether or chloroform,
as the case may be, have thus quickly passed from the closelyadjacent capillaries into the almost naked matter of the nervef

system

corpuscles, other such molecules are elsewhere on their way through
the outer coats of the nerve-tubes and the medullary sheaths within
these ; and they presently reach the bundles of fibrilte forming the
It may be concluded that the isomeric changes
axis-cylinders.
they immediately begin to produce in these, at first add to the

Though each molecule changed is thereafter
general excitement.
incapacitated for taking part in the transfer of a nerve-wave ; yet
in the act of being changed, it becomes itself the initiator of a
Be this as it may, however, we must infer that as the
nerve- wave.
anaesthetic invades a nerve-fibre more and more, a greater and
greater

wave

number

of

its

molecules are rendered unable to transfer a

of the peculiar isomeric

change which constitutes a nervous

discharge ; and, eventually, the fibre becomes impermeable.
have first an explanaObserve, now, the several implications.
tion of the fact that, other things being equal, the longer nervefibres become impermeable sooner than the shorter.
Assuming, s
we may fairly do, that all the nerves conveying sensations of touch
ar e equally permeable, it will naturally happen that at the expiration of a given interval, the probability that a nerve-fibre has been
at some part of its course invaded by the anaesthetic, will be greater
if the fibre is long than if it is short.
Hence the fact that anaesthesia occurs first in the hinder extremities ; and that parts of the
surface nearer to the nervous centres lose their sensibility later.*
are enabled also to account for those diversities of results
produced by different doses and by the same dose under different
conditions.
Reaching easily the vescicular elements of the nervous
system, and with more difficulty the fibrous elements, a small

We

We

*
* It

true that, according to Dr. Anstie, dogs and rats experimented upon,
early lose sensation in the muzzle ; but here the natural anaesthesia due to tha
coldness caused by constant evaporation, aids the artificial anaesthesia.
is
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introduced into the blood, will
quantity of one of these substances
have a stimulating effect little if at all qualified by the anaesthetic
effect.
Obviously, too, the conflict between these opposite actions
the one tending to increase the genesis of nervous fluid and tue
other tending to block up the channels for its discharge
will,
other things equal, end in predominance of the one or the other
If the
according to the state of the circulation, general or local.
blood is rapidly propelled, so as to bring to the nervous centres an
abundant supply not only of the exciting agent but of the materials
which further waste and repair, the increased amount of nervous
fluid generated, may more than compensate for decrease in the
and this may especially be
facility of its transfer along the nerves
expected to happen where, in addition to an active general circulation, the circulation through the brain as a whole, or through some
On the other h<;nd, as the anaesof its plexuses, is much exalted.
thetic, once diffused through the system, will invade the nerve-fibres
in much the same way whether the blood moves slowly or quickly,
there will, when it moves slowly, result an impediment to nervous
discharge without any augmented pressure of nervous fluid, and
The contrasts behence the sedative influence will predominate.
tween different persons, and different states of the same person, as
affected by these agents, thus become intelligible.
" But how are we to
explain the unlike effects produced on the
Should not all anaesthetics and
nervous system by unlike agents ?
"
I reply in the first place, that
narcotics have the same effects ?
much as these various agents, swallowed or inhaled or injected,
differ in their minor results, they do agree in their major results, as
being excitants or sedatives according to circumstances, and as
habitually producing exaltation of function before depression of
In the
function, when the dose is sufficient to produce depression.
second place, I reply that while there are doubtless many more
special causes of differences in their actions, there is one conspicuous general cause their greater or less molecular mobility, and con;

From

this
sequent greater or less diffusibility through the tissues.
arises the generic contrast between the actions of anaesthetics and

As compared with the vegeto-alkalies, &c.,
alcohols, ethers, &c., are substances of much lower molecular
plexity, which show by their readiness to assume the gaseous

narcotics.

how much more

the

comform

they are. Bearing in mind the researches
of Prof. Graham, we may fairly infer that molecules of nitrous
oxide, or ether, or chloroform, pass through the walls of the blooddiffusible

and the protective coats of the nerve-fibres, much more
rapidly tha^i do molecules of morphia, or of that component to
which hashish owes its power. And if so, it must naturally happen

vessels

that

while the stimulant effects of the

quickly

shown and soon followed

anesthetics will be rery
effects, the

by the paralyzing
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stimulant effects of the narcotics, less quickly shown, will be less
It may be suspected,
quickly followed by the paralyzing effects.
too, that among the anaesthetics themselves and among the narcotics themselves, many such unlikenesses of action must result
from unlikenesses of diffusibility. Indeed, suspicion rises almost to

remembering how the most diffusible anaesthetics not
only rapidly act but rapidly cease to act, in consequence of their
speedy elimination from the system.
It is quite possible, then, that the various effects worked by these
various agents : all result from specialities of co-operation among the
many factors. Let me briefly enumerate these factors: 1. The
place at which the agent is absorbed, and the consequent ability of
the agent to act on some parts of the nervous system sooner than on

certainty on

others.

The rapidity of absorption which, if great, will make
marked local effect before a marked general effect. 3. The

2.

possible a

;

quantity absorbed, as sufficient to act on nerve-vesicle without
appreciably affecting nerve-fibre, or as sufficient to appreciably
affect both.
4. The relative molecular mobility of the
agent.
5. Its chemical relations to the blood, (a) as affecting its power
of carrying gases, (Z>) as affecting its various components in sack
ways as to aid or hinder waste or nutrition. 6. Its chemical
relations to the substances passed through (more especially to the
medullary substance covering nerve-fibre) which will aid or hinder
its

paralyzing

effect.

7.

The general

state

of

the circulation.

The

state of the circulation in each nervous centre, as ordinary
9. The characters of the nerve-fibres
or as excited by function.
8.

acted upon, as differing (a) in length, (&) In ability to convey
discharges with facility, (c) in amount of protective covering, (d)
in proximity to many or few capillaries.
Here, then, are a dozen
factors, the co-operation of which will not be the same in any two
cases ; and unlike primary combinations of them may cause endas when, for example, the
lessly-varied secondary combinations
vaso-motor nerves of one centre are acted on sooner than on those
of another, thus complicating the effects by altering the relative
It Is not necessary, then, to
supplies of blood to these centres.
assign elective affinities for special centres as the only possible
causes of the special effects.
This hypothesis should, I think, be
resorted to only when other modes of Interpretation are proved.
Inadequate.

CONSCIOUSNESS UNDER CHLOROFORM.

A

UNIVERSITY graduate whose studies in Psychology and Philosophy have made him an observer able to see the meanings of his
experiences, has furnished me with the following account of the
feelings and ideas that arose in him daring loss of consciousness and

My correspondent, describing
during return to consciousness.
himself as extremely susceptible to female beauty, explains that
*
the girl" named in the course of the description was an unknown
b

railway carriage which brought him up to town
He says his system resisted the influence of
chloroform to such a degree, that it took twenty minutes to produce
the result being that for a much longer time than
insensibility

young lady
to

the

in the

dentist's.

:

usual

he underwent partial

hyper^sthesia

instead of

anaesthesia.

After specifying some dreadful sensations which soon arose he goes
*
*
*
I began to be terrified to such
on to say
a wonderful extent as I would never before have guessed possible.
I made an involuntary effort to get out of the chair, and then
while
suddenly became aware that I was looking at nothing
:

<

:

taken up by the confusion in my mngs, the outward things in the
room had gone, and I was " alone in the dark." I felt a force oc
my arm (which did not strike me as the salon's "hand^" but merely
as an external restraint) keeping me down, and this was the last
straw which made me give in, the last definite thing (smell, sound,
sight, or touch) I remembered outside my own body.
Instantly I
was seized and overwhelmed by the panic inside. I could feel
every air-cell struggling spasmodically against an awful pressure.
In their struggle they seemed to tear away from one another in all
directions, and there was universal racking torture, while meantime
the common foe, in the shape of this iron pressure, kept settling
down with more and ^more irresistible might into every nook and
crevice of the scene.
My consciousness was now about this I was
not aware of anything but an isolated scene of torture, pervaded by
a hitherto unknown sense of terror (and by what I have since learnt
is called "the unity of consciousness:" this never deserted the
Yet I call
scene, even down to the very last inaudible heart-beat).
"
it a
scene," Secause I recognized some different parts of my body,
and felt that the pain in one part was not the same as that in
another.
Meanwhile, along with the increased intensity of convulchaotic
sion in mv lungs, an element of noise had sprung up.
roaring ran through my brain, innumerable drums began to beat far
inside my ear, till the confusion presently came to a monstrous
:

A
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every thud of which wounded ine like a club falling
*
*
*
repeatedly on the same spot.
From this stage my lungs ceased to occupy ine, and I forget how
There was a sense of comparative relief that,
the straggle finished.
at any rate, one force was victorious, and the disci-action over ; the
strange large fright that had seized me so entirely when I felt
thudding,

myself ensnared into dark suffocation was now gone also, and there
was only left the huge thudding at my ears, and the terribly
The thudding gradually got less
impetuous stroke of my heart.
1 remember a recognition of satisacutely painful, and less loud
faction that one more fearful disturbance was gone.
But, while the
thunder in my ear was thus growing duller, all of a sudden my
heart sprang out with a more vivid flash of sensation than any of
those previous ones.- The force of an express engine was straining
there, and like a burning ball it leapt from side to side, faster and
faster, hitting me with such a superhuman earnestness that I felt
each time as if the iron had entered my soul, and it was all over with
;

for ever.
(Not that "I" was now any more than this burninghot heart and the wailed space in which it was making its strokes:
the rest of "me" had gone unobserved out of focus.)
Every
stroke produced exquisite pain on the flesh against which it beat
glowing, and there was a radiation, as from a molten lump of metal
between enclosures. Presently the unbearable heat got less, and
there was nothing remaining except a pendulous movement,

me

Of nothing beyond was I
slackening speed, and not painful.
conscious but this warm body vibrating : not a single other part of
me was left, and there was not a single other movement of any sort
to attract my attention.
fading sense of infinite leisure at last,
ia a dreamy inaudible air ; then all was hashed out of notice.
*
*
There was the breaking of a silence that might have
been going on for ever in the utterly dark air. An undisturbed

A

empty quiet was everywhere, except that a stupid presence lay like
a heavy intrusion somewhere,
a blotch on the calm.
This blotch
became more inharmonious, more distinctly leaden ; it was a heavier
it is actually intruding further,
and before almost there
was time to wonder feebly how disagreeable was this interruption
of untroubled quiet, it had loomed out as something unspeakably
cruel and woeful.
For a bit there was nothing more than this
It seemed
profoundly cruel presence, and my recognition* of it.
unutterably monstrous in its nature, and I felt it life some superhuman injustice; but so entire had been the still rest all round
before its shadow troubled me, that I had no notion of making the
*
*
*
*
*
*
faintest remonstrance.
It
worse.

pressure,

got
Just as the cruelty and in justice became so unbearable that I hardly
* If there were a noun
belonging to the verb "To be aware of," Uk
**
"
recognition

to "recognize," it

would be the one

to use here.
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in, suddenly it came out a massive, pulsating pain,
over one tender wound, with this dense pain probing
I felt one sympathetic body of atoms,
ine to my deepest depths.
and at each probe of the pain every single atom was forced by a
tremendous pressure into all the rest, while everyone of them was
only there was nowhere
acutely tender, and shrank from the wound
to shrink.
little before, I had merely felt the cruel element, iu
helpless passivity ; now, a still more crushing probe came ; for an
instant it forced all my atoms into one solid steel-mass of intense
a^ony then, when things couldn't go much further, and all must
be over, a sense of reaction emerged ; there was a loosening, and I

could take

and

I

was

it

all

A

was urged into relief by uttering from my very depths, what seemed
not so much (at first) a piteous remonstrance as a piteous *' expression" (like an imitation) of the pain: in fact, the sense of woe had got
also outside, and I heard it, a very low, infinitely genuine, moan.
*
*
The next second there was a change hitherto it had been
now there came a quick concentration, the pain ail ran
p-:\in par tout
together (like quicksilver), and 1 suddenly was aware that it was
(localized) up on the right ; while, simultaneously with this recognition of locality, a feeling of incipient resistance began to be in other
parts (not that I felt them except just as other parts) of me from
The pain itself was no less intense,
*7hieh the pain had receded.
rather more vivid, only I seemed to take it in a more lively manner
my uttering of a moan was no longer a mere faithful representation
out into the air of what was inside me, but I had a slight sense of
making an appeal for sympathy to whom or to what I did not know,
for there was no one or anything there.
I was just going to utter
a yet louder moan as a fresh fearful imposition of force plunged
:

:

:

into me
when, there in front of me, to the left of my pain, was
that girl, with those lovely ankles, and the graceful Zingari brown
*
*
I felt, as distinctly as ii some had told me
stockings.
aloud, that I would not make any cry, that it was not the thing.

Now

came an agonizing cold wrench, and two or three more
rough fashion, that the girl went,
and everything was tortured out of me but the darkness and the
gigantic racking swaying torture which was excruciating my right
side.
An iron force like a million-horsepower had hold of me, and
I was being pulled upwards and out of where I was, while I
myself
seemed anothe$ million-horsepower which would not be pulled: the
But up I came, the darkpain was something to be remembered.
ness got denser (I went so fast)
it was
vibrating, the dense agony
I was quivering, struggling, kicking out ; everyvibrated faster
thing was #L convulsion of torture, my head seemed to come to the
surface, a glimpse of light and air broke on the darkness, voices
came through to me, and words; I re-cognized that a "tooth" wus
successively, in such a hideously

;

;
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being slowly twisted out of my jaw, then I groaned imploringly, in
true earthly stjle, as if this was too much, and I ought to be let
alone now I was getting my "head" out; then I swallowed in
air, made an exertion with my "chest," found my "arms" were
"
chair," and pushed myself
pressing something hard, grasped the
up out in bewildered light, just as the dentist threw away the
second right molar from the upper jaw.

Concerning this account it may be remarked, on the one hand,
the higher consciousness seems not to have been wholly
since there .remained certain emotions arid certain most
abolished

that

;

On the other hand it
general ideas of relation to objective agents.
is
to be doubted whether the partial consciousness which the
narrator had during anaesthesia, is not, in the description, ektd out
in some measure by the ideas of his recovered consciousness carried
back to them. Be this as it may, however, it is clear that certain
components of consciousness disappeared and others became
extremely vague, while a remainder continued tolerably distinct.
And there is much significance in the relations among them
1.
There ceased earliest the sensations derived from the special
senses; then the impression of force acting on the body from
without ; and, simultaneously, there ceased the consciousness of
2. There remained a vague sense of relaexternal space-relations.
tive position within the body; which, gradually fading, left at last
:

only a sense of those space-relations implied by consciousness of the
of related sensations
3. And this cluster
pulsations.
produced by the heart's action, finally constituted the only remain4. In the returning consciousness
ing distinct portion of the Ego.
we note first a sense of pressure somewJtere : there was no consciousness of space-relations within the body. 5. The consciousness
In an accompanying letter my
of this was not a cognition proper.
u
'Recognition' seems to imply installcorrespondent says of it:
ation in some previously-formed concept (talking in the Kantian
"
that Is, consciousness
way), and this is just what was not the case
was reduced to a state in which there was not that classing of
6. The pain into which the
states which constitutes thought.
universal instead of local.
was
transformed
was
similarly
pressure
heart's

:

7. When the pain became localized, its position in space was
"
vague it was up on the right." 8. Concerning the apparition
of "the girl/' which, as my correspondent remarks^ seems to have
:

occurred somewhat out of the probable order, he says, in a letter:
*
u I did not
what I saw
recognize her under any concept
seemed to be almost unassisted intuition in the Kantian sense."
the
9. The localization of the pain was at first the least possible
'

consciousness was of that part versus all other parts uniocalized.
These experiences furnish remarkable veritications of certain
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This degradation of consciousness
doctrines set forth in this work.
faculties and descending
by chloroform, abolishing first the higher
as reversing that
considered
be
to
the
lowest, may
gradually
has taken place in the
ascending genesis of consciousness which
course of evolution; and the stages of descent may be taken as
It is significant,
showing, in opposite order, the stages of ascent.
therefore, that impressions from the special senses ceasing early,
leave behind as the last impression derived from without, the sense
of outer force conceived as opposed by inner resistance ; for this we
saw to be the primordial element of consciousness. ( 347.) Again,
the fact that the consciousness of external space disappeared simultaneously with the consciousness of external force, answers to the
conclusion drawn that space-ideas are built out of experiences of
resistant positions, the relations among which are measured by
sensations of 'muscular effort.
343, 348.) Further there is
(|
meaning in the fact that a vague sense of relative position within
the body survived; since we concluded that by mutual exploration
there is gained that knowledge of the relations among the parts
of the body, which gives measures through which the developed
knowledge of surrounding space is reached. (344,345.) Once
more we get evidence that the Ego admits of being progressively
shorn of its higher components, until, finally, the sensations produced by the beating of the heart, remain alone to constitute the
conscious self: showing in the first place, that the conscious self
at any

moment

is

really

compounded

of

all

the states of conscious-

and representative, then existing (219), and
showing, in the second place, that it admits of being simplified
so far as to lose most of the elements composing the consciousness
ness,

preservative

of corporeal existence.
Whence it is inferable that self-consciousness begins as a mere rudiment consisting of present sensations,
without past or future.
Lastly, we have the striking testimony
that there exists a form of consciousness lower than that which
.

lowest kind of thought shows us.
The simplest intellectual
act implies the knowing something as such or such
implies the
consciousness of it as like something previously experienced, or,
But we
otherwise, as belonging to a certain class of experiences.

the

here get evidence of a stage so low that a received
impression
remains in consciousness uhciassed : there is a passive reception
of it, and an absence of the activity
required to know it as such or
f
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EXTBACT FROM THE PROVISIONAL PREFACE.
In preparation for T.ke Priiiciplss of Sociolomi, requiring as bases of induction large accumulations of data, fitly arranged for comparison, I, some twelve years ago, commenced, by
proxy, the collection and organization of facts presented by societies of different types, pasr,
and present; being- fortunate enough to secure the services of gentlemen competent to
carry on the process in the way I wished. Though this classified compilation of materials
was entered upon solely to facilitate my own work ; yet, after having brought the mode of
classification to a satisfactory form, and after having had some of the Tables filled up, I
decided to have the undertaking executed with a view to publication ; the facts collected
and arranged for easy reference and convenient study of their relations, being so presented,
apart from hypothesis, as ro aid all students of Social Science in testing such conclusions a*
they have drawn and in drawing others.
The Work consists of three large Divisions. Each comprises a set of Tables exhibiting
the facts as abstracted and classified, and a mass of quotations and abridged abstracts otherwise classified, on which the statements contained in the Tables arc based. The condensed
statements, arranged after a uniform manner, give, in each Table or succession of Tables,
the phenomena of all orders which each society presents constitute an account of its mor-

phology, its physiology, and (if a society having a known history) its development. On the
other hand, the collected Extracts, serving as authorities for the statements in the Tables, are
(or, rather will be, when the Work is complete) classified primarily according to the kinds of
phenomena to which they refer, and secondarily according to the societies exhibiting these
phenomena; so that each kind of phenomenon as it is displayed in all societies, may be
separately studied with convenience.
In further explanation I may say that the classified compilations and digests of materials
to be thus brought. together under the title of J)e&crijtiive Sociolorifa are intended to supply the
student of Social Science with data, standing towards his conclusions in a relation like that
in which accounts of the structures and functions of different types of animals stand to the
conclusions of the biologist. Until there had been such systematic descriptions of different
kinds of organisms, as made it possible to compare the connexions, and forms, and actions,
and modes of origin, ol their parts, the Science of Life could make no progress. And in
like manner, before there can be reached in Sociolojrv, generalizations having a certainty
making then^worthy to be called scientific, there must be definite accounts of the institutions and actions of societies of various types, and in various stages of evolution, so arranged
as to furnish the means of readily ascertaining what social phenomena are habitually
associated.
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