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ORDINARY MEETING.* 

THE PRESIDENT, Sm G. G. STOKES, BART., IN THE CHAIR. 

The Minutes of the last Meeting were read and confirmed, and the 
following Elections were announced :-

LIFE MEMBER :--The Hon. L. Kinnaird. 
MEMBERS :-J. H. Anderson, Esq., Middlesex; Miss F. Reade, India. 
CoR. MEMBER :-Professor Fritz Hommel, Ph.D., Bavaria. 
LIFE .AssocIATES :-Rev. L. P. Conrad, B.D., M.S., United States ; A. E. 

Martineau, Esq., India . 
.AssoCIATES :-.Admiral H. McC . .Alexander, R.N., Ireland; His Excel

lency Grant Bey, M.D., Egypt ; Rev. J. D. Bryan, Alexandria ; Rev. 
T. Stirling Berry, D.D., Ireland ; Rev. Principal E. Elmer Harding, 
M.A., St. Aidan's Coll. ; W. Kirkaldy, Esq., Surrey; W. A. Lea, 
Esq., B.A., B.Sc., Canada ; G. Munt, Esq., Surrey ; Rev. J. Matthews, 
M . .A., Middlesex ; Rev. W. H. Macpherson, United States ; Rev. J. T. 
Pettee, A.M., United States; Rev, Prof. L. B. Paton, A.M., United 
States; G. J. Smith, Esq., J.P., Middlesex; Rev. C. H. Stilernan, 
Surrey; Rev . .A. Sloman, M . .A., Cheshire; Rev. R. Towers, Middlesex ; 
Rev. U. C. Waller, A.B., Canada ; Rev. S. M. Zweemer, M.A., Persia. 

The following paper was then read by the author :-

AN ENQUIRY INTO THE FORMATION OF HABIT 
IN MAN. By ALFRED T. SCHOFIELD, Esq., M.D.,_ 
M.R.C.S., &c., Chairman of Council Parents' National 
Educational Union. 

I HA VE written this paper in some haste during great 
professional pressure, in answer to a request cmiyeyeJ. 

to me by the Hon. Secretary to this Society; and I feel some 
apology is needed, not only for its imperfections, but for 
the selection of a subject that is certain to raise many more 
questions than it answers. And my apology is this : first, 
that the subject is continually more or less before me in con
nection with the education of children on the plan advocated 
by the Parents' National Educational Union, with which I am 
connected; and secondly, because, as will be seen, no question 
is of great.er importance in the formation of character, or has 
a greater bearing on the advancement of the race. 

The subject is one involved in difficulty, lying as it does on 
the borderland of the unknown, and touching the great ques
tions of mind and brain action. I must therefore be excused 
if I am found expressing the movements of the one in terms 
applicable to the other, or in any other way using words 
coined for matter with reference to that which is immaterial. 

* 1st of 1894 Session. 
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I would also finally ask the forbearance of any physiolo
gists that may be present, if in order to make the subject 
clear to those whci have not pursued these studies, 1 preface 
my remarks with a brief summary of the general arrange
ment and structure of nerve tissues. 

Brain structure generally.-The adult brain in man weighA 
between 46 and 53 ounces, with extreme limits from 23 ounces 
in an idiot to 65 ounces in men of the highest attainments. In 
women brains weigh between 41 and 47 ounces. 'l'he brain 
of the highest anthropoid ape weighs about 15 ounces. The 
brain is in two halves, right and left1 and in four portions: 
the hemispheres and cortex, the seat of purely intelligent 
and voluntary actions ; the middle brain, consisting of large 
ganglia, whence proceed the ordinary movements of animal 
life, not necessarily voluntm·y; behind this the cerebellum, 
or little brain, co-ordinating the movements, especially those 
connected with the erect position ; and below, the medulla, 
which containEl nearly all the involuntary centres connected 
with the maintenance of passive physical life. 

The cortex, which increases in size in animals in proportion 
to the rest of the brain, in the ratio that intelligence super
sedes instinct, is covered or rather composed of convolutions 
which by their number and depth afford a very fair idea of 
the amount of intellectual development. They illcrease 
steadily in intricacy as we ascend the animal scale; they also 
increase in man up to fifty years of age, after which they get 
grtl.dually less marked; the brain as a whole also decreasing in 
weight about one ounce every ten years. 'l'hc brain and spinal 
cord are each pierced with a continuous central tube sur
rounded with grey or nerve cell matter, which in its turn iR 
surrounded by white or nerve fibre matter. The cortex or 
surface of the brain is covered to the depth of about a 
quarter of an inch with another layer of grey cell matter, 
the superficial extent of which is obviously greatly increased 
by the convolutions. 

The brain is continually wasting and being repaired, the 
new tissue always accurately reproducing all the features of 
the old, whether these be congenital or acquired. 

Ne1·ve structure generally.-The nerve centres consist of three: 
main elements; nerve cells, nerve fibres, and the groundwork 
or webwork in which both are embedded, called neuroglia. 
In the cortex this substance looks like ground glass, and 
under a very high power is seen to be traversed in every 
direction with very fine white fibres less than -roho of an 
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inch in diameter. The nerve cells seem to be the starting 
point, and the centres of nutrition for the nerve fibres. 
The nutrition of the attached fibres is indeed a more obvious 
part of their work than the projection of impulses, which was 
formerly thought to be their main function. Any fibre cut 
off from its nutrient cell soon wastes away. In early child
hood the cells are of a spherical, fusiform, or pyramidal form 
with few or no -interlacing nerve fibres. Nerve impulses, 
starting in infancy and increasing in numbers and com
plexity till adult life is reached, are believed to form inter
communicating nerve fibres between the cells in every 
direction, until in manhood though there are still left many 
unbranched cells, the greater number have fibres given off 
in every direction. In old age a.gain a good many of them 
appear to be broken off and the cells blunted. 

Blood supply.-The grey matter containing cells is, to a 
limited extent, analogous to an electric battery, of which the 
wires are the nerve fibres. Thevitalityof these nerve structures 
is maintained by a constant supply of fresh arterial blood. By 
this means when the battery has discharged its nerve force, it 
is speedily recharged, and as this occurs most often in the 
grey matter, there is about five times as much blood circu
lating there as in the white or fibre matter. The great 
proportion of blood used by the brain compared with the 
rest of the body is certainly remarkable. While the brain is 
only about -fr; part the weight of the body, the supply of 
blood is about one-eighth of the whole of that reqmred by 
the rest of the body. The system of circulation is a1Tanged 
so as to ensure the most constant and rapid change. The 
interdependence of mind and body is nowhere more clearly 
seen than in the question of blood supply. If it be sud
denly cut off from any part, that part can no longer be used 
voluntarily; if the blood be deficient in quantity the thoughts 
often get confused and senseless ; if it be defective in quality 
the very disposition seems changed, and the person gets 
gloomy and morose ; if the temperature gets raised, delirium 
sets in; if effusion takes place, and the blood presses 
on the brain consciousness is lost altogether in an apoplectic 
fit. 

Ordinary functions of brain,-The brain has already been 
divided into four parts, and these correspond to its leading 
functions. The cerebrum is thus divided into upper, middle, 
and lower regions; or cortex, mid-brain, and medulla. The 
first is the seat of intellectual life, or the sphere of the activities 
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of the spirit of man; the lower, of the necessary vital func
tions that carry on and store life's forces-the vegetative side 
~~~m~;~~furi~re~~~~~ 
functions of animal life, or what is sometimes called the soul. 
The actions connected with the cortex are voluntary, those 
connected with the medulla are involuntary or reflex, while 
those between the two partake of both varieties of action, 
being at first largely voluntary in character, but becoming 
more and· more automatic in reflex as habits are formed. 
The difference of these four divisions of the brain is well 
shown in drunkenness. The upper region is a~ected first, 
and noisy manifestations of animal life are displayed unruled 
by the spirit. If the man be drunk, the middle region and the 
cerebellum are paralyzed, and all equilibrium and movements 
of animal life are lost. If the man is dead drunk, the 
medulla alone remains active, carrying on the functions of 
passive bodily life. 

'l'hat the hemispheres or upper regions of the brain, and 
particularly the surface or cortex proper, are the centres for 
intelligent brain work, is proved by direct experiment, as 
we shall see when we consider the various actions of the 
brain. But we may here remark that the frontal region is sup
posed to be specially connected in some way with thoughts 
and ideas that do not result in bodily activity; the occipital 
and part of the parietal regions are the centres of sensation 
or perception, while the intervening portion is the centre for 
all motor impulses, which can be readily aroused by touch
ing the part with electric stimuli. 

In idiots the frontal region is found to be very deficient, 
while in intelligent men it is greatly developed. 

Destruction of the sensory area in the cortex appears still 
to leave the meclianisrn of sensation ( a dog will see, hear, and 
even feel, in a sense), but the perception is lost (it does not 
know what it sees, hears, and feels). 

In the middle or motor area, districts have been carefully 
mapped out in the right and left hemispheres, correspond
ing with movements in various parts on the opposite 
side of the body; but it has been specially observed by 
Foster that the size of these districts does not correspond with 
the size of the part moved or the number of muscles or 
nerves it may contain, but to the more or less elaborate and 
complicated and intelligent use of the part. Thus the district 
for the arm is enormous compared to the leg, that for the 
thumb large as compared with the fingers. Another proof 
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that the nerve fibres increase according to the complexity 
rather than the number of movements is found in the fact 
that although the number of movements of the leg must be 
as numerous in a dog, or an ape, as in man, the pyramidal 
tract in the spinal cord by which they are conveyed is twice 
as large in man as in the monkey, and ten times as large as 
iu the dog. 

The funotions of the brain develop in a fixed order, and 
Sir J. C. Browne has called attention to the fact that if this 
natural order is disregarded in education, the result is im
perfect, and the mind is never fully developed. The various 
senses, the motions, emotions, and intellect all come to 
maturity at different times. 

With regard to movements, those of mastication precede 
those of the foot and leg, then come the hand and arm, then 
the proper use of the tongue and lips, later on the power of 
speech and writing. 

Imperfectly developed motor centres produce various 
imperfections in the execution of the movements in
volved, such as stammering, twitching, an imperfect gait, &c. 
One point of importance remains to be noticed. Tlie brain 
centres are developed by exercise of the parts they govern, 
and whenever fully developed, the result remains. Thus if a 
limb be atrophied or useless from birth, it is found that the 
district in the cortex remains undeveloped ; but on the other 
hand, if the centre be once fully developed by use, and the 
limb subsequently lost, it is found that although the lower 
centre in the spinal cord may waste, the higher centre in 
the cortex remains perfect, being probably maintained by its 
inter-communication with other parts. The bearing of this 
on physical education is obvious. 

Nerve currents.-The more the brain is investigated the 
more does its broad description as a sensori-motor mechanism 
appear true. If we e~cept a certain frontal area, and even 
this is doubtful, it appears that apart from the hemispheres 
and cortex, the nerve paths in the lower parts of the brain 
consist of sensori-motor arcs, the nerve currents arriving at 
the hinder part of the brain by the posterior part of the cord, 
and leaving the anterior ganglia, notably the corpus stria tum, 
and descending down the front of the spinal cord in the 
resulting motor impulse. To use now the words of Dr. Hill, 
in his paper on reflex action, read here a short time since : 
"On these arcs, which collectively make up the lower system, 
are superadded arcs, the lobps of which lie in the higher grey 
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matter. At the same time, therefore, that an impulse flows 
across the spinal cord, as a simple direct reflex action, a certain 
part of this impulse is also diverted to the brain along fibres 
which ascend iu the outer part of the spinal cord; and from 
the brain descending fibres carry the impulse back again to 
the lower arc. Accurate measurements of the time taken by 
impulses in travelling through the grey matter have done 
much to throw light upon the route they follow; but we do 
not yet know whether we ought to speak of the conversion 
of a sensory into a motor impulse, as its passage through the 
lower network under the direction of nerve currents which 
originate in the higher; or whether the impulse when it 
reaches the lower grey matter takes in some cases a direct 
crc,ss path, while in others it makes its transit through a longer 
loop. One thing i8 quite certain, namely, that the routes 
which are most frequently used are the most open, and there
fore the most easily traversed." · 

The functions of the nerve-cells are various and must be con
sidered in detail; the molecules, or particles, of which a nerve
cell is built np, are i~ such an unstable condition that any 
stimulus readily excites them to change; this molecular change 
is believed to constitute a nerve-cell action; it may be of very 
various degrees of violence; it may exhaust the nerve-cell in 
proportion to its violence ( and when exhausted the cell cannot 
act again until restored by nutrition from the blood); it may 
affect the substance of the cell, and especially of young grow
ing cells, so as'to leavA an impression on the cell, permanent 
in proportion to the violence of the action and the number of 
its repetitions. When a nerve-cell acts (whatever this may 
mean), impulses tend to pass off from it along its various con
necting fibres; the force and number of these impulses depends 
on the violence of the cell action; if this is gentle there may be 
onlyaslight impulse passing off through the largest connecting 
:fibre (the freest channel); if the action is violent it may over
flow through the various connecting fibres in impulses increas
iug in force and number with the violence of the cell action. 

If the foot of a sleeping ( or deeply thinking) person is 
tickled it is quietly withdrawn; that is to say, the gentle skin 
irritation sends a gentle impulse to the sensory cells, which are 
gently excited, and send gentle impulses to a few motor cells; 
but if the foot be suddenly burnt, the sensory cell action, 
excited by the powerful impulse from the severely irritated 
skin, will be so violent that it will overflow through many 
more c0nnecting hbres, and almoet every muscle in the body 

L 
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may be thrown into violent action, causing the person to spring 
vigorously awav from the injury. 

When we speak of higher loops ascending to the cor
tex, and when we remember that besides these loops the 
brain cells send off masses of fibres that ascend to the 
cortex and appear to end there, and when we ask what are 
the sources ot the impulses that control these loops and fibres 
that are evideutly the vehicle of voluntary actions, we are 
brought face to face with two great questions: "Is there a 
mind apart from the brain?" and "Can mind act on matter: 
or that which is immaterial on that which is material?" 
This s11bject cannot be wholly passed by, and must be here 
briefly touched on. 

With regard to the second question Professor Clifford 
settles the whole point foi; us by the dogmatic statement 
that "To say, will,· influences matter is neither true nor 
untrue, but simply nonsense." If this ex cathedra state
ment be true, I fear a go9d many of us talk great non
sense, and some of us will certainly do so to-night. Before 
answering it, however, let us consider our first question, 
as to the existence 0£ mind apart from brain. 

The existence of the will, which is the supreme assertion 
of mind, is proved by knowledge and experience. The 
formulre, " Cogito, ergo sum," and •~): know, I am, I can, I 
will," both express this. Fe.eling and thought and will are 
the only things we know to be 'real; all else is ascertained 
by our senses. The conE)ciousness o{ effo:i;t as well as pur
pose in will is strong proof of its real exi~tence. The con
trary belief~ that we are actually automatic, that voluntary 
actions are only so called because their automatic nature has 
not as yet been discovered, and that the mental phenomena 
that follow brain actions and movements, such as sensa
tions of pleasure and so forth, are merely the products of 
such movements, or at any rate associates of them, as the 
melody is the result of playing on a harp, or motion the result 
of rowing in a boat, is negatived not only by experience but 
by the following considerations. Are we, for instance, as Dr. 
Courtney asks, "to consider that mental states are merely the 
products of movements of material molecules?" Is thought 
a secretion of the brain; or are we, in the words of Mr. S. H. 
Lewis and others, to speak of the equivalence and identity 
of mind and matter, so that thought and nerva action are 
two sides of the same thing, or to use one of the most 
recent similies, "that the mental and phyr;;ical sensation 
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correspond as the conYex and concave surfaces of a hollow 
sphere"? 

The answer to all this in the first place (but by many this 
will be considered of no weight), is that such an idea is 
subversive of all moral principle. 

In the next place we liave the power of choice, selection, 
memory, and attention, all of which, when carefully analyzed 
and considered, have no correspondence with any form of 
nerve action. 

Consider the faculty of attention. If all mental condi
tions (to quote Dr. Courtney again) were simply the 
material result or effect of molecular agitation of the nerves, 
it is difficult to say why some form~ of nervous agitation 
should produce '' attention," while other forms exactly similar 
should fail to get themselves re.gistered within the brain. 
We are looking upon some landscap,e; we attend to some 
features in this land~cape; we notice· some particular tree or 
figure, or coloux •. not always bec~µse it is striking, but for 
some capriciou~ fancy of otirs. How can this be if there be 
not a mind within us with laws of its own, which has a 
nervous m,echanism, but is not the slave or result of that 
mechanism? The. Greek~ rightly decided limg since that the 
mind w~s · not the music of the harp or the motion of the 
boat, but the player and the rower. 

A great attempt has been made to prove that all actions 
are sensori-motor reflexes, that all organisms are merely 
mechanisms ; 'but although we act often on impulse, we 
are equally conscious of acting against it, and of the 
mind conquering all the sensory solicitations of the body, 
and refusing to transmit the natural motor impulse that 
would have resulted had we had no will. 'l'he brain is 
certainly most carefully isolated from all external impressions 
-in a bony case, floating in fluid, wrapped in membranes-
except those conveyed by the blood and nerve currents ; 
and yet these totally fail to. account for actions contrary 
to these curreuts, and we must superadd therefore, that it is 
acted on by mind. 

'l'he action of an automaton, moreover, is characterized by 
ease, that of mind by distinct effort, and the mental fatigue 
is never in proportion to the amount of work done, but as 

. to how far that work is reflex, or automatic, or voluntary. 
Again, if half the cerebrum is lost, half the powers of the 

body go, and yet the mind remains as a whole. Moreover 
the brain tissue is incessantly changing, and yet through all 

L 2 
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our life we preserve the consciousness of the same personality. 
This cannot be through the medium of the body, which is not 
the same, but must be through an independent mind. The 
mind does not produce physical energy, but it guides and 
directs it, like a man on a horse. Dr. Uarpenter says," The 
influence of a great idea, conceived by a thinker in his closet 
in controlling the action of an entire nation, is utterly dis
proportionate to any conceivable play of molecular forces 
that can be exerted by the physical agency of the thinker 
putting his idea into speech or writing." There may be 
automatic thi,,kers, in whom the will is absent or undeveloped, 
but though the dominant power is absent, even such have 
mind as well as body. The existence of mind therefore and 
the freedom of the will may be said to he axiomatic truths. 

And now to return to Dr. Clifford as to the relation of this 
mind with matter. Professor Ladd, in his Pliysiological 
Psychology, says: "The human brain is a vast collection of 
material molecules, whose constitution and arrangement is 
such as to connect them with certain forms of external 
physical energy. 

"But they are also capable of standing in a yet more' sur
prising and unique relation to a being of a different nature 
from their own, i.e., the mind. These latter relations involve 
a causal connection, as truly as do the relations of the 
natural physical forces. That material molecules and a 
being of the kind called mind can be causally connected is 
indeed a mysterious fact; but because of its mystery it is 
not lesa to be acknowledged as a fact. 'fhe assumption that 
the mind is a real being which can be acted on by the brai11, 
and which can act on the body through the brain, is the only 
one compatible with all facts of experience." 

Neuroses, or nerve actions, produce psychoses, or mind 
actions; thus a prick produces pain. The light on the eye is a 
physical action, the impression on the sight centre a physio
logical one, the perception of it a psychical one. 

The ordinary condition of the nervous system is that of a 
moderately charged battery that can be discharged by the 
completion of the circuit and re-charged by the blood. The 
will can complete this charged circuit. Mental causes can, 
as we have said, produce physical effects, and physical causes 
can produce mental effects. "We have every reason to 
believe," says Professor Bain, "that with all our mental 
processes there is an unbroken natural succession." 

We must notice however, carefully, as to automati0 
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actions, that what we have power to will is not the action of 
certain muscles or nerves, but effects or results. The auto
matic machinery is all there ; our will puts it in motion. 
The word voluntary muscle is therefore to a certain extent 
a misnomer, as few are under the direct control of the will. 
We cannot will the method but the result. 

Actions classifed.-Having then admitted that action may 
be originated in the body by a purely mental impulse called 
the will, we are now prepared to classify roughly the entire 
range of actions from the lowest to the highest in both body 
and mind. They are as follows:- , 

( a) Pure natural physical reflexes of three varieties:-
1. Unconscious excito-motor actions, generally called 

automatic because the exciting agency has not been 
discovered, such as the regulation of the size of 
the capillary blood-vessels, of which we are un
conscious. 

2. Conscious excito-mutor actions, as the acceleration of 
the heat of the heart, producing palpitation, of 
which we are conscious. 

3. Sensori - motor actions, such as laughing when 
tickled, when we are conscious of the causal 
sensation. 

(b) Mixed physical reflexes, which are of three varieties:-
1. Mixed sensori-motors and voluntary actions, such as 

breathing, which, though generally reflex, can be 
controlled to a large extent by the will through 
the cortex. 

2. Deferred natural reflex actions, such as the erect 
position, which is apparently learned artificially, but 
is really a reflex action not seen at birth, but of 
defen-ed development. 

3. lnstinctfoe habits. These are combinations of simple re
flex actions for definite purposes, but without need 
of intelligence. They are best noticed in animals, 
as in the flying of birds. Pigeons can fly after 
the removal of the cortex. Frogs, when deprived 
of the cortex, can balance themselves on a board 
slowly turned round, and will croak when stroked, 
but never move voluntarily. At the same time if 
all the brain is taken away they can only execute 
simple reflex movements with their limbs. These 
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experiments show respectively the seats of reflex 
action (the cord), of complicated automatic action 
(the lower brain), and of voluntary acts (the 
cortex). It has been said by Romanes that instinct 
is partly due to lapsed intelligence. It may have 
come out of confirmed habits, and in this case mind 
must precede instinct and not succeed it. This 
carries mind a long way down the scale, and pre
pares us for Professor Ladd's remark that "auto
matism belongs to all living protoplasm." It is for 
this reason it is said, '' an amooba has a will of its 
own." 

Instinct appears to culminate in the articulates, such 
as ants and bees, while intelligent action cul
minates in the vertebrata, as man. The former are 
like barrel organs, and can only play certain fixed 
tunes, however complicated, while the latter are 
like organs that can produce any melody at the will 
of the player. 

(c) We come next to psycho~physical acts, mixtures of 
mind and brain. ThesA are :-

1. Artificial, or a'cquired refl'exes or habits; these origi
nating in the will became automatic by use, and are 
the chief subject of this paper. 

2. Voluntary actions acting with physical impulses. 
3. Voluntary actions acting against physical impulses. 

(d) Lastly, we reach actions purely psychical, which' we 
will simply enumerate :--.::...Reflex ideas, desires, emotions, and 
perceptions produced by the min'd without the will. 

Artificial re.flex thoug~ts started by the will, continued by 
association ; and lastly, purely volunta'ry ideas and emotions. 

Before now passing on to 'enquire into the nature of habit, 
let us pause for one moment to consider the wisdom displayed 
by fortuitous evolution (if such, indeed, be our origin) in 
the great fact that all the processes in our body are of a 
reflex or automatic nature that are connected with the 
mechanism of life, and are not subject to the control of our 
will, but proceed in a large measure even without our con
sciousness: while on the other hand all the actions of 
physical life or the expenditure of animal force is placed in 

ERRATA. 
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the direct control of our will; so that while we have little or 
no share in the accumulation of our life capital, we have a 
large control over its expenditure. I do not say " entire," 
because some is used in carrying on the natural functions of 
the body. Were the fact otherwise, and our will had to 
control the processes of physical life, life would indeed not 
be worth living, and intelligent existence an impossibility. 
The voluntary and non-voluntary systems form, as a whole, 
two well-marked centres of government, each having at its 
command the necessary nerves, muscles, and organs. In the 
former case the nerves are white and the muscles striped, in 
the latter the nerves are mainly grey or non-inedullated, 
and the muscles plain or smooth. 

What we have now to consider is how, in the evolution of 
higher intellectual life, we have the power at will to change 
voluntary into involuntary action, to an almost unlimited 
extent, by the formation of habits; a process important to be 
understood, and of the greatest bearing on the well-being 
and progress of the race ? 

What habit is.-Having therefore l:i'ow briefly totiched 'on a 
few of the leading points connected with the ordinary action 
of the nervous system, we proceed to consider the diiect 
suhject of this Paper, "the formation of habit in man." Let
us first of all see what we mean and understand by "habit." 

It is difficult to conceive of habit with reference t'o in
animate objeots, and the word is no doubt to some extent 
inapplicable, and yet it is an interesting question as to what 
are the limits of its sphere of action. , . 

Are the very laws of motion the result origin•ally of habit? 
Are the chemical combinations of elements and the forma
tion of different constant natural compounds and 'mixtures 
the result originally of long repeated repetition forming at 
last habits with cast-iron bonds that cannot be broken? 
Again, do we not see in an old dress, even in a room, a some
thing that speaks of habit, an adaptability of shape and crease 
from constant wearing and use, or of fittings and furniture, 
that cannot be seen in a new coat or in lodgings? Does not 
an old violin that has been the property of some great master 
(not onl;y- made by some great maker) retain in its very fibres 
the habit of resounding to the grand chords he struck with 
far greater ease than any instrument that had not acquired 
this "habit" by long use ? Passing on to living things. Do 
not trees acquire habits of growth from their environment, 
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and in the lower forms of animal life does not this open up 
the whole of the great question of the formation of natural 
reflexes or automatic action and instinct? Are the rhythmic 
pulsations of the jelly-fish or the movement of an amceba 
the outcome of purely reflex action, or were they at first 
voluntarily acquired habits passing by long use into hereditary 
reflexes? 

In the marvellom; labours of the ant and bee instinct 
seems to have reached its apogee. Do they, as Romanes 
suggests, speak to us of a lapsed intelligence that having Ly 
long use formed all needed habits, has ceased to act when 
these have been crystallized into instincts? These questions, 
fascinating and interesting though they may be, are un
answerable in our present state of knowledge. Although 
the evidence in favour of lapsed intelligence increases, Prof. 
,v. H. Thompson from the Chair of Physiology in Belfast, 
read only last week (Jan. 1894), "that the amceba presented 
active and spontaneous movements, and that here one not 
only meets with a power of choice, but also an intelligent 
consciousness in selecting food." 

Habit in man, as generally understood, means an act or 
thought, or sensation, or any combination of these, simple or 
complicated, that has been sufficiently often repeated to no 
longer require the same intelligence and will-power for its 
execution that were at first needed. It thus becomes au 
acquired or an artificial reflex. 

Nearly all natural instincts in animals have thus to be 
formed as artificial reflexes in man. In man artificial habits 
formed at will replace instincts of a fixed character, or, if you 
please, voluntary habits replace automatic habits. Routine 
1s living by habit. We sow acts and we reap habits; we sow 
habits and we reap character; we sow character and we 
reap destiny. Habit has well been called the railroad of 
character. Habit is physical memory. Memory is psychical 
habit. Character is organized habit. It is wondeiful to note 
that even fixed habits that have passed (as we have sug
gested) long since into instincts or reflexes, can be modified 
by environment. It is the habit of all ova to build organisms 
in accordance with certain exact laws. But the ovum of a 
working bee that would produce a working bee is made to 
produce a queen bee by altering its food and feeding it on 
roYal bee bread. 

0

Tlie force of liabit.-The force of habit is, however, very 
great, and is only short of natural reflexes, which are 
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omnipotent in the body. No power of mind or will can stop 
the beating of the heart or the movement of the stomach, 
and a habit may be so formed as to be almost as difficult to 
check. Darwin found he had acquired in common with most 
men the habit of starting back at the sudden approach of 
danger, and no amount of will-power could enable him .to 
keep his face prei'lsed against the plate glass front of the cage 
of the cobra in the Zoo while it struck at him, even though 
he exerted the full force of his will, and his reason told him 
there was no danger. 

The Duke of Wellington is credited with the dictum that 
habit is as strong as ten natures, and certainly to see what 
a soldier will do and is worth in a campaign when seasoned 
and well drilled, compared with a raw recruit, one feels that 
this statement is under rather than over the mark; for he 
owes all his value to "habit'' I If an established habit is 
broken by the will the lower centres rise up in rebellion, so 
accustomed are they to the easy yoke of that which has 
been often repeated, that the effort of control required, as in 
the process of breaking a habit, over lower physical centres, 
often extremely painful. 

Physiology of habit. How formed.-Refening to the des•• 
cription of the brain in childhood it will be remembered that 
it is something like a wide common over, which are traees of 
many ancient tracks but no fresh paths. Habit strikes out 
fresh paths if the result of education, or re-forms old ones 
if they are the outcome of heredity. In all cases of true 
artificial reflexes or habits the will is the starting point, and 
a purely voluntary action takes place. This is repea,ted 
continually until, as C. Bastian and others believe, not only 
is a well defined brain path established between the arbi
trarily associated groups of cells, but this path is physiologi
cally present in the brain in the form of nerve threads or 
fibres; or in the graphic language of Dr. Michael Foster: 
" The will, blundering at first in the maze uf the nervous 
network, gradually establishes easy paths. When once this is 
effected the slightest impulse seems to start the nerve current 
along the whole of the associated groups and produce the 
habitual action. The nerve current follows this route not 
now because it is guided by intelligence, but because this 
route offers the least resii,;tance from habitual use." 

· There are one or two interesting points in the formation 
of a habit. 

In the first place the a0tion must never be varied even 
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for a day. If it be the learning of some steps in dancing they 
should never be changed till fixed in the brain. Again, 
it is of great importance, and this has a very wide applica
tion to the training of children, that the habit be taught and 
executed accurately. If the steps are taught in a slovenly 
way they will always be executed in a slovenly manner. 

If a child learns sometimes that two and two make 
five, and at other times that they make four, there will 
always be confusion in the mind or brain paths as the case 
may be. 

Again, there is a great tendency in the young for all 
repeated acts to beeome fixed habits, as in making grimaces, 
or the use of slang words. 

In those whose intellect is deficient this is far more 
marked. All such cases are creatures of strong habit and 
routine, and they like everything done at the same time 
each day. Miss Martineau tells us of an idiot who required 
any new thing done to be repeated at the same hour each 
subsequent day. His hands were washed and nails cut at 
11.10 one morning, and next moi•ning at exactly the same 
hour he came to have it done again., and yet he had no 
knowled&1;e of time, and could not tell it on a clock. 'I here 
must have been some very accurate unconscious cerebral 
process that told him when the t,venty-four hours had 
elapsed. If seven sweets were given him one day, he would 
take neither six nor eight the next. 

Again, fresh nerve paths tend to consolidate apart from 
actual repetition. A new task learned in the evening 
becomes easier to perform each m'orning than it was the 
night before, and easier still on Monday morning than it was 
on Saturday evening. The Germans go so far as to say that 
we learn to skate in summ'er and to swim in winter. What 
is exactly meant is that having been taught skating one 
winter, we go on learning it unconsciously all through the 
summer, or that we begin much better next winter than we 
left off at the end -of the preceding one. 

Attention in the formation of the habit seems greatly to 
deepen its impression on the brain, and make it much more 
easy to establish. A good memory, which is a psychical 
habit, is thus established by attention. 

Results of formed ltabit.-A formed habit of average com
plication produces a sort of reflex peristaltic nerve current 
between the associated groups of cells. Supposing it is a 
question of learning the clog dance and alternately tapping 
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the floor with the toe and heel in 
process is somewhat like this-

a b c d e 

A. B 0 D 

rapid succession, the 

f !I 

E F G 

The small letters being sensory, and the capitals motor centres 
connected by the nerve threads of habit. The will starts the 
nerve for this step by placing the toe. on the ground by 
an impulse from a to A. Before the habit was formed this 
would be all, but now it is but the first link in a long 
connected chain, along which the nerve current passes with 
great rapidity. The moment the toe strikes the ground, 
the sensation is passed to the brain along A b, and this is 
reflected as a motor impulse to strike the heel along b B. 
This in its turn producing a sensation along B c, starts the 
motion of toe-striking along c C, and thus the motion con
tinues till stopped at G by the fiat of the will. 

Once a habit is well established on such lines as these, the 
interference of will or mind only spoils its perfect action. 
Whenever knitting has become automatic, if you think about 
the formation of each stitch, vou have to knit much more 
slowly, and are more liable to i'nake mistakes. A fixed habit 
is thus deranged by volition. . 

The more fixed a habit be'comeS', the less of the body is 
required to execute it, and thus a gre·at economy of force is 
effected. In commencing piano.:.playing, the young per
former plays with her hands, and arms, and body, and legs, 
and head, and often her tongue. As she forms a perfect 
artificial reflex, less and less of the body is moved, until at 
last it is literally nothing but the hands and wrists that are 
engaged, the brain being at perfect rest, or thinking of some
thing else altogether. Habit is thus of great economic 
value. 

Habit which is physical memory is of such importance 
to character that a spinal cord or brain without such 
memory is either idiotic or infantile. Artificial reflexes last 
long if well formed. In early life Robert Houdin, the 
·conjurer, trained himself in the difficult habit of reading 
aloud while keeping four balls going in the air. He did 
not practice this for many years, and yet after thirty years 
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found he could still read and keep three balls going. Any 
one who tries this feat will understand its difficulty. 

Artificial reflex habit resembles respiration, and still more 
coughing, in that these occur naturally by reflex action, but 
can be modified or stopped by the will. 

Habits, in spite of Weissmann, formed during life strongly 
tend to become hereditary. This is clearly seen in the love 
of strong drink. 

W!ten to form liabits.-The easiest and best time to form 
habits is in the growing structure in early childhood, notably 
before fifteen years of age. The earlier the period that 
habits are formed the more lasting are they, and reappear 
at a late period of life when other habits acquired since 
have passed away. Plasticity of brain is essential, that is, 
tissues weak enough to yield to influences, and yet strong 
enough to retain them. After the brain is fully developed, 
that is, after thirty, or perhaps later, to acquire new habits 
or to give up old becomes alike more difficult. In old age 
we find, as we have said, that those habits that are acquired 
last, are lost first. As a rule, personal habits are acquired 
before twenty, professional habits between twenty and thirty. 

Physical !tabits;-Let us now consider a few leading habits, 
physical, mental, and moral. 

1. Physical habits that modify natural reflexes. Thus, one 
may get accustomed by degrees to digest indigestible things, 
or to tolerate an excess of alcohol, or to blush very readily, 
or not at all, or to vomit at the sight of certain articles of 
food, and so on. 

2. Or physical habits that are new products altogether; 
that is, real artificial reflexes. These are innumerable; they 
extend through all our being, are insensibly being formed 
whenever an act is repeated sufficiently often, and are often 
only detected when it is too late to alter them. 

They are amazing in their intricacy and variety as well 
as in the extraordinary ease they give when once firmly 
established in the performance of the most difficult and at 
first impossible tasks. 

The old saying, '' It's nothing when you are used to it," or 
the couplet-

"If at first you don't succeed, 
'l'ry, try, try again," 

simply mean, if a thing is too hard to do, establish a habit 
aud you will accomplish it. 
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I would repeat here that in what we c':111 voluntary actions 
all we do is to will a result, as of raising the hand to the 
mouth. The ease with which we do it and indeed the 
power to do it at all arises, not from our will-power being 
able to control the so-called voluntary muscles, hut in their 
being already associated for the purpose by long established 
habit. Where no such habit exists an action b~comes well 
nigh impossible, however strongly it may be willed. By 
long habit, hereditary in nature, we always swing our right 
arm with the movement of our left leg, and the left arm 
with the right leg. Let any one will the contrary, i.e., to 
move the right arm with the right leg and vice versa, and 
however strong the effort of will may be, they will find in 
the end that it is powerless to overcome this established 
habit, except most awkwardly, and for the shortest time. 
The intense difficulty of the one movement and the perfect 
ease of the other, both in themselves equally easy, is 
most striking. 

Let any one will to play the violin, or piano, or to skate, 
or swim, or in short to do anything that requires the formation 
of habits, and they will see it is imposAible ; and that to do so 
at all a habit must necessarily be formed for the very purpose: 
and then behold! the thing which was impossible before is 
executed with almost contemptuous ease. Few of us know 
what bundles of habits we are, an9- we imagine many of our 
actions to be voluntary which are really artificially automatic. 
Let any man over forty try to wa1-h and dress himself in any 
but the accustomed order, and he will see what difficulties 
arise. He may not know the order in which he washes his 
face, but the hands know. He cannot tell which arm is put 
into the coat first, but the arms know. He cannot tell which 
foot is put into his stockings first, but the feet know. 
Before I begin to dress, from long habit I am almost com
pelled to pull up the blind a certain exact height, and if I 
fail to do so, I feel an inward impulse that is not satisfied till 
it is obeyed. 

Consider the habit of shooting; the perfect ease with which 
the trained sportsman, the moment the grouse rise, aims and 
fires well nigh automatically at the birds, who themselves 
have acquired jin-de-siecle habits (as Sir Joseph Fayrer told 
.us) iu learning to avoid the telegraph wires as they fly, which 
in earlier times they always struck against. 

Look what an automaton a soldier becomes; so that the 
very dinner he may be carrying. as Hu:itley tells us, is dropped 
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nnconsciously into the gutter if he hears that magic word 
"'Tenshun," which in his mind is so associated with his little 
finger and the seam of his trousers that his hands at once fall 
to their allotted place. But time would fail us to describe 
the marvels of physical habits, and we must pass on, especially 
as we have still greater wonders in store. . 

Mental habits.-Habits of thought are as truly and readily 
and often unconsciously established as habits of body, and 
indeed the two are sometimes inscrutabl_y mix,ed ; as in 
character as displayed in handwriting as well as in the lines 
that habit has traced upon the face, rendering physiognomy 
a true science. Vv e have also ideal habits, and here as else
where habit means ease. 

Attention may be deliberately manufactured as a habit by 
the inattentive. For this is the charm and value about habit; 
that if we begin soon enough, and particularly in childhood, 
and pre-eminently before the age of ten, we can absolutely 
engraft into the child's character many of those valuable 
mental qualities which it may lack. The habit of enquiry is 
easily acqnired in young life, and is invaluable in after years, 
and simply .means going through life with one's eyes open 
instead of shut. 

The habit of perfect e:.cecution is invaluable, .but must ba 
tau~4t early. Perhaps no other mental habit leads to greater 

. success in every calling in life. Sloyd is the physical 
means by which this habit is best taught in childhood; for the 
essence of sloyd is not what is made, but that it should be 
perfectly finished in all its p:uts. 

Industry is another invaluable habit. 
Moral liabits.-But we must pass on to moral habits. Now 

if we wish to produce some valuable moral quality in a child, 
the easiest way to do it is to establish the quality as a habit ; 
the most difficult and uncertain is to depend on direct pre
cept. To be always telling a child to be truthful is a poor 
way of making him so ; but to accustom him to use bis words 
in talking exactly as a painter uses his colours in painting, 
so that his word picture shall be a faithful copy of what he 
is describing, painted in words instead of water colours; this 
persevered in, will give him the habit of truthful speaking as 
a fine art, apart from its moral value, which of course will 
only strengthen the habit. In a similar way most moral 
qualities can be formed as mental habits-deliberately. surely, 
and easily, as compared with any other method ; and if suffi
ciently well established, it is harder to depart from them than 
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to display them. Thus decision, self-control, obedience, self
respect, unselfishnesR, courtesy, reverence, can, one and all, be 
formed by frequent repetition in early life. We know nothing 
of the mind tracks that emiure their permanence ; .all we know 
is that they are as sure and lasting as physical habits. . 

In this connection those words of Holy Writ derive an 
added meaning : '' Train up a child in the way that he Rhould 
go, and when he is old he will not depart from it." 

Value of habit.-And now in bringing these fragmP-ntary 
remarks to a close, let me point out first the value of hahits 
as a \\·hole, and lastly their drawbacks; for they have draw
backs. 

Habit is economical. It has been well described as using 
the interest of nerve energy instead of the principal. The 
absence of fixed habits is misery, and is the source of nearly 
all indecision of action and of character. 

Habit alone enables things otherwise impossible to be 
accomplished, such as playing the flute, violin, or piano. 
But for habit we should spend a whole day in doing one or 
two things with great fatigue of mind and body, such as the 
continued effort to balance the body in the erect attitude by 
sheer force of will, or to read a book, or to walk. 

Habit gives speed, accuracy, and ease. 'l'he will, as we 
have seen, can only set habits in motion, and is powerless to 
act when such do not exist. The. unconscious ease of a well
formed habit has been well illustrated by fixing a wafer on a 
looking-glass, and while keeping the eyes fixed on it, moving 
the head in a circle. 'l'he eyes will be seen to be moving in 
every part of the orbit, but cannot otherwise be known to 
move at all: so unconscious and without effort is the action 
of the compli.0ated muscles that move them, which by the 
way are all so-called voluntary muscles. 

Habit forms character, or at least a good deal of it. Up 
to a certain point our character is formed/01• us by hereditv, 
beyond this it is formed by us by habit. Skill is entirely 
the result of habit. To seek to be ambidextrous is folly. 
Specialism is everything in the body, and the habits that 
suit the right hand do not suit the left, nor the left the right. 
The left hand is just as awkward with a knife, as the right 
is with a fork. Some callings may require a certain 

. measure of ambidexterity, but it is against all true develop
ment, and is common in idiots. 

Habit adapts us to our environment, without which we 
should die. A bookbinder in a little den in Paternoster Row 



154 ALFRED T, SCHOFIELD, ESQ., M.D., M.R.C.S., ETC., ON 

is as happy and healthy as a farm labourer in the Midlands. 
Each has become adapted to his environment by habit. Let 
them change places, and the chances are both will die. 
Sir Charles Lyell tells us of some English greyhounds 
exported to South America for coursing hares on a raised 
plateau some 6,000 feet high. They were useless on account 
of the unaccustomed rarity of the air, but they produced 
pups who could course as well as the dogs of the country 
from a formed habit. Some habits are the offspring of neces-
sity, others of caprice. ... 

Drawbacks of habit.-But there is another side to habit 
that must be alluded to in conclusion, and that is its draw
backs. An illustration will explain this. In suburban 
dwellings, with a garden and locked gate in front, there is 
often an arrangement by whif'h the gate can be opened from 
the house by pulling a handle that raises the gate latch. 
When the gate bell rings in the hall it is equivalent to a 
sensation reaching a conscious brain. The maid then 
comes and looks out to see who is there before she pulls the 
handle. If it is a person she wishes to admit, she pulls the 
handle which lifts up the gate latch. The maid is the 
mind which considers the impulse received by the Lrain, and 
does not send a motor impulse until the will determines 
what shall be done. This is a type of a pure voluntary 
action. 

If, however, to save herself trouble, the girl fastens the 
wire that should ring the bell round a pulley in the hall to 
the wire that opens the gate, the result will be that when a 
man pulls the bell handle, he rings no bell but opens th_e 
gate by a reflex action. This is the formation of an arti
ficial reflex, only it caunot be thus made at once by the will 
but must be gradually formed by frequent repetition. 
The advantages of the voluntary action were-the maid 
could admit whom she pleased, and none could enter 
without her knowledge and consent. 'l'he drawbacks were
it took her nearly all her time to answer the bell, and the 
man had always to wait for a time at the gate. 

Wheu the action is changed into a reflex one, the advan
tage is that the man is never kept waiting, for pulling the 
wire opens the gate, and the servant never has to answer 
the bell. The disadvantage is she no longer knows or can 
control who enters the garden. Habits thus may become our 
masters. There is a story of a Jady engaged to play at a 
concert who took too much at supper, and the result was she 
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not only kept on playing too long, but whenever her fingers 
rested on the keys she started playing like an automatic 
musical box, and could not be stopped. Girls who drill holes 
in buttons in Birmingham are said during their dinner hour as 
they pass along the streets to be constantly continuing un
consciously. the same movements with their fiugers. 

Habit is often used to excess with bad results. Hammer
palsy arises from incessantly using the hammer in making 
knives till the associated group of cells is worn out, and 
paralysis sets in; writers' cramp is another illustration. 

Habits that have become unconscious may be pu,t in action 
by using wrong stimuli. When chessing for dinner one 
frequently '\\---inds up one's watch by mistake, and some in 
changing their clothes have gone to bed unconsciously. 

A bad habit is a terrible thing when thoroughly fixed. 
Swearing is a good example of this, and of the tenacity of a 
habit when firmly established. It is a drawback when 
processes t.hat should be intellectual become mechanical by 
habit, as when prayer is said by rote and not prayed; it is 
this that constitutes all forms of '' cant." 

Habit blunts the feeling both as to right and wrong, and 
as to pleasure and pain, and when purely automatic abolishes 
it. A man may get such an inveterate habit of lying as to 
lose all sense of evil. So with other sins. 

A person travelling or yachting takes great pleasure in it at 
fin~t, but if he is ever doing this and gets into the habit of 
the thing, it loses its charm. 

Games amuse when occasionally played, but when they 
are incessantly pursued, and an automatic habit is estab
lished, a large amount of the pleasure goes. 

Habit may induce error, as when at the close of the year 
from long habit the same date is carried on into the next 
year, until the new habit overcomes the old. 

Such then are some of the pros and cons of this important 
variety of brain action, and 1 must now leave the matter in 
your hands for discussion, asking in conclusion your forbear
ance if I have wearied you with details which some here know 
far better than myself; or if in using more popular language 
than is perhaps general in this learned atmosphere, 1 may 
hwe failed somewhat in preserving the high standard of 

. preceding papers. 

M. 
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The PRESIDENT (Sir G. G. SToKes, Bart., F.R.S.).-I have, in the 
first instance, to return your thanks to Dr. Schofield £or this most 
interesting and suggestive paper. (Applause.) I now invite those 
present to begin the discussion after the Honorary Secretary has 
read a communication. 

Captain FRANCIS PETRIE, F.G.S.-Sir B. W. Richardson and Pro
fessor Burdon Sanderson have written regretting their inability 
to be present to-night. The £allowing communication is from Dr. 
Alex. Hill, the Master of Downing. 

" Oxford, Dec. 2nd, 1893. 
"My dear Sir, 

"I am much obliged to you £or allowing me to see Dr. Schofield's 
paper. It treats of one of the oldest of problems but one which 
will always be of infinite interest to the human mind. Are we 
free agents in selecting our actions, in £arming habit and therefore 
in developing character, or aT'e we instruments played upon by the 
forces of nature or by a Power Divine? Is the note we utter our 
own note or the sound evoked by circumstance or by the Deity ? 
Unless it be our own we are puppets and equally irresponsible £or 
harmony or discord whether the player be God or chance. 

"We wish to believe that the 'mind is the player'-nay, we can 
go further and say that it is good £or us to believe it, and this mere 
statement is in itself a proof, for if our belief in our responsibility 
influences our actions it is clear that we have the power of 
directing them. Physiological proof is however out of the 
question; we can simply 'admit ( or presume) that action may be 
originated in the body by a purely mental impulse called the will.' 
All attempts as proof are but illustrations. 

"Different methods of stating the case appeal to different minds, 
but for myself I find that the nearest approach to a proof may be 
put very briefly in such form as· this :-The energy received into 
the nervous system throngh the sensory nerves is redirected 
through motor channels into action. A. condition termed con
sciousness accompanies or marks the passage of this force, but one 
cannot conceive of the consumption of force in the production of 
t.his state of consciousness. All the force received must be 
accounted £or in chemical change within the nervous system or in 
outward movement. The condition of consciousness however 
presupposes the power of selecting action. Consciousness cannot 
exist without calling into existence the will, although the will may 
manifest itself in checking action only, not initiating it. But if 
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consciousness is not an exhibition of force neither is the will. It 
is extra-physical. 

"In the paper which I had the honour of reading before the In
stitute (Vol. xxvi) I suggested a possible anatomical explanation 
of the formation of habit. It is at present but a hypothesis, and we 
know so little of the ultimate structure of the 'ground substance' 
of the nervous system that the hypothesis if not disproved is likely 
to remain for long unproved; but the highest magnifications seem 
to bear out the opinion that the gronnd substance is a network the 
strands of which are of almost infinite tenuity. It is possible that 
the passage of impulses increases the width or conductivity of these 
strands, beats down paths in fact along which subsequent impulses 
find it easier to travel. 

"I am glad to find that Dr. Schofield believes in the inheritance 
of habit, for whether my anatomical explanation be correct or no, 
habit can only be explained as due to a physical change of some 
kind in the nerve-tissue, and if the habit be transmissible from 
parent to child, its transmission is due to the inheritance by the 
child of the alteration in the nerve-tissue acquired by its parent. 
We need no longer try to settle the much discussed question of 
whether acquired characters are transmissible by looking out for 
cases in which gross anatomical cha.nges such as shoemaker's chest 
or carpenter's thumb are inherited by children not brought up to 
their parents' trade, but we may assert with confidence that the 
central nervous. system as modified by the deliberate choice of the 
individual tends to be transmitted to his offspring." 

A MEMBER.-May I ask the meaning of the word "sloyd" which 
occurs in the paper ? 

The AuTHOR.-Sloyd is a Swedish method of instructing children 
in habits of perfect execution. It was invented many years ago, 
and consists of a sort of carpentry and in making simple things, 
such as rulers and other things, neatly and accurately, according to 
a model given to the children. A child may spend a week in 
making a thing before he makes it of the exact size given ; 
there are many classes for it now in England, formed with the view 
of teaching children habits of exact execution. 

Dr. GERARD SMITH, M.R.C.S.E.-The question of the hereditary 
transmission of acquired habits seems to me most important in 
connection with this paper. Whether we believe, with Darwin, 
that acquired characteristics are transmitted to our offspring, or 

M 2 
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with Weissmann, that habit forming simply brings out already 
existing tendencies in the individual, which are not transmissible, 
it appears to me that our responsibility is equally serious. In any 
case, we do know that habits are eminently contagious, if I may use 
the expression ; and most of us will agree that in the case of somo 
physiological modifications produced by acquired habit, it is most cer
tainly true that the sins of the parents are visited upon the children. 

Take the instance of intemperance, opportunities of studying 
which are only too easily obtained in professional work; if the 
hahit has passed beyond the stage of a mere mental preference, 
and has become a physiological habit, actually impressed upon 
ihe brain by pathological changes, we must confess that it be
comes transmissible, up to the time when the mental proclivity 
becomes a physiological change, the case is best treated by moral 
means, and after that point, by the physician. 

The immense importance of this subject in the light of both 
physical and mental or moral education cannot be over-estimated. 
I have to do, in professional work, with the treatment by gym
nastics of weakly and deformed children; and I could give ample 
evidence of the difficulty of eradicating physical habits formed in 
early childhood; even the habits of correct standing and breath
ing, being often things which have to be taught with difficulty, 
after eradicating incorrect habits. 

In the physical education of children one sees the value of 
teaching co-ordinate movements, and the way in which such co
ordination is gradually attained is interesting in the light of the 
remarks of Dr; Schofield with regard to the formation of actual 
nerve paths and connections between various groups of cells. 

Rev. Canon R. B. GIRDLESTONE, M.A.-I should like to say one 
or two words on this interesting subject, though it is really so 
full of matter for thought, that it is rather difficult to concentrate 
one's mind on any one particular phase of it. On page 140 of 
the paper a question is raised which is certainly a most im
portant one, viz.: Whether mind can exist apart from body. 
I suppose the writer of the paper means mind in man and 
not mind generally, for the phrase may include beings that are 
various. There are some that are pure spirit and have not a 
body at all, but the writer means, I presume, whether the mind can 
be imagined as separable from the body, and I cannot help thinking 
that although we may view the matter rather differently, yet that 
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all are perfectly of one mind on this matter-that really the body 
is the nursery of the mind ; that the brain is tl).e school of the 
mind, and that they must be together in this human nature at any 
rate, whatever may be the case in any other state of being. 

In the present day much is said about automatic action and 
matters of habit, but when you examine an automatic machine you 
find it is simply condensed mind. There is all the mind there, only 
by mechanical processes the mind is reduced to a small compass 
and the automatic machine is the embodiment of the mind. I 
suppose if any human being or animal performs an automatic 
action, all we mean is that he does what he does unwittingly. The 
mind is there, only it is not the mind of the automatic agent, but 
somebody else's mind, and so in the case of an automaton of any 
kind; and the great question which concerns us is, whose is the 
mind in the universe that causes so many things to be done so 
uniformly without any apparent physical agency at all? 

Then in regard to the question of instinct which has been so 
much discusised by Dr. Romanes and others, I see the idea is 
suggested on page 144 of the paper, " that instinct is partly due to 
lapsed intelligence'." I remember a little book, by Isaac Taylor, 
The World of Mind, in which he says the distinction between 
human intelligence and instinct is that human intelligence is 
free reason, and instinct is fixed reason, and I think that fits in with 
what has been said here; but I think in the case of lapsed intelli
gence, too, you cannot tell how it begins. 

I rather desiderate, through the paper, the use of the word 
deliberate instead of voluntary. I think there is a great distinction 

. between things being done with yonr will and by your will. 
Deliberate action is a great deal more than voluntary action. At 
page 145 of the paper we read, towards the middle of it, "What 
we have now to consider is how, in the evolution of higher 
intellectual life, we have the power at will to change voluntary 
into involuntary action." I should prefer to say "change 
deliberate action into automatic action "-for it is the very 
deliberateness of the action which makes it superior to other 
actions which gradually become more and more automatic. On 
the same page the question is asked-" are the very laws of 
motion" (I suppose of the physical world generally) "tho 
result, originally, of habit ? " But, by the definit,ion of habit 
given above, it cannot be so, for habit is said to be t.he result of 
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voluntary action ; and I suppose nobody thinks that the first 
efforts in the direction, say of gravitation, were voluntary on the 
part of the molecules that performed those efforts ; the voluntary 
action does not lie in the things but in the Person who arranged 
the things. 

Then comes a question, which has been touched upon by another 
speaker, which is a most interesting one-viz., the question of 
transmisaion. Some of the cases mentioned in this paper relate 
to the animal world and not to the human world; and is not it 
the case that there is more of transmission, in proportion, amongst 
the lower animals than in ihe human race, owing to the fact that 
human personal responsibility is so much greater than that of any 
animal in the lower world ? 

In the human race there seems to be a marked distinction 
between physiological or physical transmission and mental or 
moral transmission. Take the case of the Chinese children's feet; 
-is not it strange that atter all the,;e centuries during which their 
eet have been pent up ( and these little children suffer agonies 

for years, as a Chinese lady told me), yet that, after all, the foot is 
exactly the same when the child is born as it was in former days ? 
It seems to show that physical habit is not changed in spite of all 
the misery and suffering that takes place. 

Then in regard to mental and moral habits ; it would be very 
convenient for school boys if they had transmitted to them the 
habit of learning. My own father, when he was over eighty years 
of age, could quote an ode from Horace with the greatest ease, and 
he was very vexed with me that I could not do it equally well; but 
I should be glad if Thad an instinctive knowledge of Horace and . 
many school boys would be delighted if they had, but it seems to 
me the more you get into the t.noral and mental state the more you 
see that transmission has to give way to mental action, and I should 
like to hear discussed whether a good habit is as easily transmitted 
as an evil one, for instance, temperance. In fact, it seems to be 
hardly a case of habit being transmitted, but, rather, a strong desire, 
for everybody's habit must surely be formed by the individual. 
'l'here is one other point that I rather desiderated at the close . 
.Are habits destructible? .An inveterate habit--can it be done 
1tway with? I suppose we should say that whatever the will has 
done it can undo. But it sometimes happens, in sucl:J. a matter as 
drink for instance, that not only has the habit been formed but a 
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craving has been created which is very strong, very maddening, 
and very ~iolent, which is something over and hbove the original 
habit formed. Supposing, therefore, you have the power to undo 
the habit, you should also have the power to undo the craving 
which has grown out 0£ the habit : this is a very interesting 
question which is partly physiological and partly ethical. The 
truth is that habit may be a great blessing or a great curse. 
Bondage, from a moral point 0£ view, is habit, and it is the essence 
0£ Christianity to un<lo bondage ; but how does it do it? By 
the expulsive power of new affection. It is not so much by 
playing on the cravings as by teaching and implai'tting a new 
craving, so to say, in human nature, which the psalmist put into 
words when he said, "create within me a new heart:" and a£ter 
all, the wish is the thing that plays on the will, and the will acts 
npon it, and decides whether the wish shall be accomplished or 
not. When the new wish comes and the new moral desire begins 
to tell, then there is a counteracting force which is more effective 
than a mere dealing in detail with a low habit-in fact the higher 
overcomes the lower. I think these are the chief points to which 
I desired to refer. 

Mr. J. E. JACK.-It always appears to me to l:e a contradiction 0£ 
terms to speak of habits formed within us. The tendencies are 
inside, but they must be indulged in, and given in to, to grow into 
habits. We have certain tendencies-we indulge thoRe tendencies 
and give into them, and at last they ho.ve us, and they become habits. 
As to the point whether bad habits can be overcome, to which 
Canon Girdlestone referred, I have one instance in my mind 
which exactly meets the case just mentioned. Many years ago 
I knew a man who was, perhaps, the greatest slave to drink that 
it was possible to find ; he had arrived at that state that he could 
not lift his hand to his mouth, and he would get the barmaid, or 
anybody else, to pour the brandy down his throat. He was acted 
on by moral influence, and be made his wife shut him in his room, 
and went through, I suppoRe, the most, awful mental process that 
he could go through, and he overcame the propensity. I knew 
him sixteen years ago and he is now reformed, and there is not a 
more sober and upright man- in London at the present day: so 
that it is possible to overcome a bad habit such as that. It 
seems to me that the esteemed author has rather overlooked 
the mora1 force necessary to ove1 come habit. Speaking of tr.aining 
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children in accuracy of speech and not to exaggerat~ in speaking, 
which is one of our great vices, a child may become very accurate 
in his language, but be very selfish, and when a temptation comes 
to him, to serve his own interests and not to speak with accuracy; 
will the mere force of accuracy in his training prevent him serving 
his own interests? .A. well trained conscience, it seems to me, is 
the only power that will enable him to overcome tendencies to 
wrong. 

The PRESIDENT.-If there is no one else who wishes to speak, 
I will ask the author to reply. 

The .A.uTHOR.-I have to thank my friends for the very lenient 
way in which they have dealt wit]1 my imperfect paper, and I will 
just run through one or two remarks that have been made. 

I am very pleased to hear the letter from Dr. Hill, corroborating, 
as it does, so strongly, the view I have taken in attempting to 
distinguish between moral or mental habit, and habit when it 
becomes physiological, and I think, perhaps, it is founded on the 
fact that we are masters of habit up to a certain point; and after 
that, they become our master; but even then they can be overcome 
by a higher power and exercise of will. .A.s to what· has been 
said about children, that is very important. 

I assent to Canon Girdlestone's substitution of the word 
deliberate for voluntary in most cases though, probably, it would not 
fit all. With regard to the perpetuation of the Chinese women's 
faet, we need not go to China, unfortunately. We can refer to the 
English waist as another instance. Although it has been system
atically compressed for long centuries, it nevertheless remains at 
its normal circumference of from 24 to 25 inches; and I think 
artificial deformity is never perpetuated, whether it be of the feet 
or waist, a8 may be the case with a man who has been born, say, 
with three fingers. 

I should like to say one word about moral force in connection 
with truthfulness, in which I yield the palm to no one; I 
fully recognise its importance, but it is not the subject of my 
paper. My idea was rather to throw it out for consideration. 
Every one knows that truth attains its highest value from a moral 
stand-point, and I simply alluded to it as giving a power where 
habit would fail ; but the other side of the question, that it can be 
formed by habit, is, I think, perfectly unknown-at least it 
dawned on me some years ago as.a comparatively n_ew truth .. We 
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all know that habit can be formed, and I think that perhaps I rather 
omitted to give full force t.o those admirable remarks which my 
friends here have given for me. I have only to return my thanks 
for the way in which you have received this paper (applause). 

The meeting was then adjourned. 

REMARKS ON THE FOREGOING PAPER. 

Dr. BIDDLE, M.R.C.S.E., writes:-
I feel convinced that all who read Dr. Schofield's paper, will 

agree that it gives a most lucid account of the formation of habit. 
It is only with a few of his incidental remarks that I crave the 
indulgence to differ. I cordia1ly agree with his denunciation of 
the late Professor Clifford's dictum, "To say, will, influences matter 
is neither true nor untrue, but simply nonsense." For Clifford, 
though an excellent mathematician, was an indifferent meta
physician, and a very sorry theologian. But when,· in contro
verting this dictiim, Dr. Schofield announces that "we have the 
power of choice, selection, memory, and attention," and that these 
(all of them) "have no correspondence with any form of nerve 
action," I must record my inability to follow him. Surely, if he 
has not heard of that Hebrew scholar who had all the Hebrew 
knocked out df him by a blow on the head, but whose life was 
spared, and who re-acquired a knowledge of the la:t1guage, he must 
be aware that memory, at least, shows itself as belonging in great 
part to the body, by decaying with it, and otherwise varying in 
power with the health of the body. I think Dr. Schofield will 
agree that habit itself is of the body and not of the spirit, and is 
more due to a negative than a positive influence of the latter. It 
is of great importance to distinguish the powers of the human 
spirit as being mainly those of feeling and willing; and these can 
only be exercised through a properly organised instrumentality. 
Science is here supported by the Christian doctrine of the resur
rection, in contra-distinction to the platonic and heathen dogma of 
the immortality of the soul. 

Voluntary actions originate in motives ; that is, the human spirit 
wills from some cause which is presented to it. 

Heredity and environment go a very long way in the formation 
of habits, and therefore of character (apart from· supernatural 
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influence); and I am much pleased to find that Dr. Schofield does 
not agree with Weissmann as to the transmission or not of acquired 
characteristics. For once Mr. Herbert Spencer has had the best 
of it. 

When Dr. Schofield says that "in what we call voluntary actions 
all we do is to will a result," he admits that our will-power is 
very limited ; and even in regard to our thoughts this is very 
evident, as those like Professor Tyndall (who suffered from 
utter insomnia for twenty-eight days) can tell, when they try 
in vain to think of nothing and go to sleep. In conclusion, I 
think that most people will agree with Dr. Schofield that 
facility and grace belong to the automatic, and that actions which 
are purely voluntary (if there be any such) are, from infancy 
onwards, always more or less awkward. It is from trying 
to convert what should be automatic actions into voluntary ones, 
that much trouble arises to self-conscious people. But there is 
reason to believe that if the memory of past failures could be 
eradicated, such neuroses ( well called phobim) could easily be cured. 
As it is, the memory itself enters into the circuit, and forms part 
of t,he habit, scaring the poor sufferer nearly as needlessly as the 
cobra did Darwin. 

Professor DuNs, D.D., F.R.S.E., writes:-
Dr. Schofield in his interesting paper succeeds m making a 

difficult subject plain. 

Surgeon-General C. A. GORDON, C.B., M.D., writes:-
The paper just read presents. a carefully prepared epitome of 

theories current for the time being in relation to the various 
points tonched upon therein. Taking a few in their order I notice 
that the subject of localised functions of the brain, whether in 
respect to intellectual manifestations, or motor actions, although 
to a certain degree as represented in that interesting communica
tion, is nevertheless modified by conditions the ultimate nature of 
which has defied detection through the physical means of research 
heretofore employed, such as are indicated in the paper. In 
respect to others, conclusions arrived at by investigators differ 
among themselves to an extent which justifies hesitation in 
accepting them in their entirety; 
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Jn studying the relation of the intellectual faculties to cerebral 
development, various considerations must be taken into account ; 
among them individual circumstances and surroundings, heredity, 
national and racial differences, for the circumstance has to be 
borne in mind that such differences do exist in a degree as marked 
as are the distinctive physical characteristics which divide them 
ethnically. The relation in which the aspect of the general 
subject as here presented stands to others connected with 
pauperism and criminality among populations opens up a question 
so extensive in its bearings that it can only be thus alluded to on 
this occasion . 

.Adverting to the subject of what have been called motor areas 
of the brain, I remark further that phenomena observable in 
disease are in many respects at variance with deductions arrived 
at by artificial methods of investigation. Other circumstances 
point to the necessity for enlarging, if not for otherwise modifying 
that theory. For example, at page 137 of the excellent paper before 
us, allusion occurs to the "mapping out" of such areas, in t,he 
apparent sense that particular muscular movements are directly 
connected with and dependent upon the regions so indicated; at 
page 143 the circumstance is mentioned that "pigeons can fly after 
the removal of the cortex of the brain; frogs similarly treated can 
balance themselves on a board slowly turned round, and will 
croak." The whole class of movements to which the name of 
" reflex" is guren tend to indicate their own dependence upon 
cerebral motor areas. 

Facts such as the following are not to be ignored in connection 
with those remarks, namely, the amphioxus among fishes, and all 
the invertebrate animals are destitute of a true brain, and yet all 
necessary functions take place in them. Cases of acephalous 
children are recorded in which the functions of respiration were 
performed, and various movements of the limbs took place. Cases 
are even on record in which though during life no characteristic 
symptoms were present,, post mortem examination revealed 
extensive cerebral disease . 

.At page 146 such subjects are discussed as "natural instincts," 
_ "artificial reflexes," "physical memory," "psychical habit," &c. 
In respect to all of which, unfortunately for myself, I am 
unable _to appreciate the precise measure of significance intended 
to be conveyed by them respectively. No such difficulty occurs 
to me in regard to the statement at page 147 having reference 
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to the value of habit in the training and efficiency of a soldier; 
the quality in question besides affecting his physical prowess as 
a fighting machine, extending also to his morale, including what 
is commonly called his soldierly bearing, as also that particular 
mental condition in which he has come to accept a,s a part of his 
own existence, the preparedness at any time, and as a matter 
of course, to face the chances of war and battle. Although 
personally associated with soldiers during all the years of my 
active life I never became acquainted with such an incident as 
that quoted at page 151 in respect to '' what an automaton a soldier 
becomes." 

Fully in accord with what occurs at page 152 relative to the 
formation of habits of attention, perfect execution of work and 
industry, I am convinced that he who to these rich possessions has 
also the inestimable advantage of having been morally trained as 
indicated in the quotation from Holy Writ given on the same page, 
starts on the active business of life, well armed and protected 
against enemies whose absolute conquest is a necessity for ultimate 
success, to say nothing of that higher aspect of existence towards 
which we look forward in hope. 

Professor Hl!lNRY W EDSTER PARKER, Ph.D., of New York, writes:

The paper by Dr. Schofield is one of great interest in subject 
and is very ably treated. I have marked a number of passages as 
especially felicitous in statement and to be treasured for future 
use as quotations. The moral of the subject might, however, 
have been carried somewhat further. It has been well remarked 
that the entire system of things, as it relates to good and evil, was 
dEsigned to work out good, and only by perversion works evil. 
The evil working goes to illustrate how glorious would have 
been the right working-even lightens and thunders forth the 
blessed design. The locomotive engine in its ruinous crash and 
wreck proclaims that power in the mechanism which, under 
proper conditions, is grand in its beneficent service. The tre
mendous force of habit, ill directed, that seems finally to plunge a 
man helplessly downward, is the very principle that at last renders 
holy living free, joyous, effortless-a second nature; in a well
ordered life, it lifts and propels ever upward. 

On pp. 145-146 I have noted several queries, but pass by as 
specially figurative the suggested question about physical and 
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chemical laws originating in habit ; also "the habit of all ova 
to build organisms in accordance with certain exact laws." 
To me, the meaning is hardly clear. I would only protest 
that instincts (like those mentioned of the jelly-fish, amceba, 
and the ant and bee), spoken of doubtfully as "at first 
voluntarily acquired habits," and that may "as Ro manes suggests, 
speak to us of lapsed intelligence," offer no evidence of so 
originating, .and therefore no ground for the question Dr. Scho
field raises, but considers " unanswerable in our present state of 
knowledge." It seems to me that the fatal lack of proof of any 
such origin, and the impossibility of it in the light of, both mental 
and biological science, is just what our present knowledge does 
give. Dr. Romanes himself presents wonderful instances of 
seeming intelligence in protozoa, jelly-fish and star-fisli, but rules 
them all out for the reason that in such low animals it is unreason
able to suppose intelligence, although he admits that if we depend 
011 appearances ( or analogy, as he argues in his preface) we should 
have to attribute conscious determination to even microscopical 
organisms.• I have criticised his arguments at length in my 
work entitled The Spirit of Beauty, a copy of which is in the 
library of the Institute. 

Instinct has been the piece d,e, resistance of much discussion. Far 
preferable to auy wild notion of instincts as originating in reason 
and will, is Darwin's view that they began in chance acts favourable 
to the perpetu!j,tion of species-though of course few can believe 
that there is any such thing as pure chance. U uderstood with 
some qualification, his explanation may be admitted under the 
category of second causes, while the astounding marvels of complex 
instinct may still enforce the doctrine of a Divine direction. True, 
mind (a very general term) may be predicated of all animal life 
in one sense or another; and we may also favour the view of 
Agassiz and others that a spiritual element is the organising cause 
in every embryo-cell, determining its development. But intelligence 
in animals should be qualified as animal intelligence, or else left to 
the popular language that ascribes the signal-associated acts of a 
trick-pony to" extraordinary intelligence." Unqualified, the word 
is rightly defined as-the faculty of understanding-capability of 
comprehending facts or ideas. 

The question docs not turn upon definition and philosophy only. 
The key of it is in the simplest experiments, which anyone can 
perform. On the first feeding of meat to a kitten and a puppy, 
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accompanied by a peculiar call, the association with the call was 
at once and permanently established. With fish the process was 
slower but sure and lasting. Whether and what impressions are 
tran;;missible to offspring is a wide question. In the Rev-ue 
Scientifique, May 4th, 1889, an account is given of the "formation 
d'un instinct," to the effect that every evening for ten years 
(beyond which the narrator's observation did not go) a flock of 
geese manifested wild terror at a place and twilight hour coin
cident with a murderous attack that had once been made on them 
by dogs, although all the older members of the flock had been 
killed off every year for market. 

Aside from the subject o-f transmission, implied in instinct, one 
may affirm that all animals below man are perfect mechanisms 
for the instant or speedy and permanent fixation of every 
asso!liated sensation and impulse. _ The first act thus ingrained 

. may be regarded as accidental or as foreordained, according as 
one m\l,y be disposed to interpret the universe. Intelligence, 
higher in its proper human sphere, is lower than this principle 
on the plane of animal life, and is worse than superfluous in this 
matter. The perfection and ruling principle o-f developed man is 
intelligence proper. The perfection and operating principle of 
the animal is quite another thing,-simple and comprehensible as 
daily illustrated and also as familiar, subordinate and imperfect 
in our own experience, but so different from our usual, conscious, 
mental action that it will probably continue to be mysterious or 
misleading to most persons in all time to come. 

On this side of the Atlantic, the chimney-swift (Chmtura 
pelr!.gica), with the same habit as the chimney-swallow of Europe, 
is the triumphant instance put forward of intelligent formation or 
change of instinct. But, first, it does not appear that the original 
instulct was other than for any high hollow place of nesting; 
secondly, it is lack of intelligence to affix the nest perilously on a 
sooty surface, and exposed to rain if not to heat, as many a 
wrecked nest and dead young swift in the old chamber fire-places 
abundantly proved ; and, thirdly, notwithstanding this, the 
chimney generations, not being exposed to enemies in the few 
remaining hollow trees of disappearing forests, may alone have 
survived, according to the hypothesis of natural selection pure an<l. 
simple. Beyond this instance we have little except the very 
natural change of nesting-place by any animal when disturbed, and 
the crow's speedy association of danger with a gun, &c., &c., all 
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solvable on the principle of keen and lasting sense-association
more keen and sure than any glimmer of reason. The animals 
would have fared much worse with a modicum of intelligence. 
Half-instinct and half-intelligence would each be inadequate, and, 
together, would confuse and nullify each other. Painful efforts 
have been made to enumerate and multiply human instincts,- but 
man is not a creature of instinct any more than a brnte is a 
rational creature. The distinction is as sharp and total to-day as 
ever, although it is quite true that much of human action is on the 
animal plane of associated sensations and impulses (as when one 
without thought drops work at a customary signal)-these 
connections, however, never becoming instincts simply because 
reason disturbs and interferes with the process which in animals 
is as certain as machinery. And this consideration greatly em
phasises the radical difference between man and brute-the one 
rational, the other not. Animal instinct in its very genesis 
and nature excludes reason. No over-interpreted or under-inter
preted £acts and strained argument can change the nature of oil 
and water or mix them. The effort has been to exalt the brute 
and sink man, for an evident purpose, and agreeably to a mongrel 
and inverted philosophy that is sensationist when dealing with 
man and almost spiritual when treating of the brute. 

Then too, there is the germ idea which, as Dr. James Martineau 
remarks, has become the dominant aud misleading conception. It 
would find in a mole-hill the origin of the Alps. There is indeed 
a dawn of reason in a child, but it becomes full-orbed, and until it 
is full-orbed, the child is dependent on others. It does not remain 
half developed to reappear in another being, fully developed, 
There is no dawn in the moon that becomes sunrise on the earth. 
nor a germ in the daisy that becomes foll-blown in the rose. 
Moreover, any one element of reason implies all other elements, 
and is distinguishable only logically. In Dr. Romanes' curious 
chart of mental evolution in animals, there are fifty provisional 
steps or levels. On thll 21st we have fish and batrachia, with ' 
" association by similarity "; on the 22nd the higher crustacea, 
with "reason " ; on the 24th, hymenoptera, with " communication 
of ideas " ; on the 26th, carni vora, &c., with " understanding of 
mechanism"; on the 28th, ape and dog, with "indefinite 

. morality." Abstraction begins just below the 27th, generalization 
at the 29th, and reflection at the 34th. But every one of these is 
implied in the 21st, if that be a noting and notion of qualities by 
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comparison, in other words by abstracting these. Dr. Romanes 
himself, in the Contemporary Review, vol. iv, regards the higher 
cognitive powers as resolvable into 11,bstraction. Reasoning is but 
the linking of general abstract notions (concepts). I£ any animal 
can note and consider whiteness, it has all the powers we have, 
and should be able to consider rightness, and to express in some 
way its general notions, that is, have language proper, which is 
made up of abstractions in the shape of concepts. Where is this 
in the animal world ? I£ instincts be lapsed intelligence, when 
and where did the intelligence come in ? 

Returning to Dr. Schofield's paper, I would add that the love 
of strong drink seems rather too specific as an ingrained inheri
tance. Is it not rather a general degeneracy, or example and 
early access to intoxicants? Further, hereditary habit is made to 
explain the swinging of the arm forward coincidentally with a like 
movement of the opposite lower limb in walking. I£ one will try 
the experiment, he will at once notice that otherwise the body is 
inconveniently rotated ; this might account for an early and 
independent formation of the habit in every individual. But all 
my remarks are incidental to the well-treated subject of the 
paper, though the main point on which I have dwelt is one of im
portant bearing in other relations. 

NOTE. 

The author has seen the foregoing. He offers no further remarks.-En. 




