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ample, ran at an average speed of 16 miles 
an hour, allowing for shunting a t all stations. 
The engines and snow ploughs were too feeble 
to fight successfully the winter storms, and 
snow-blocks were frequent. The weather of 
Banff is now considered of sufficient import-
ance to be recorded daily in the London 
Times. The Duff House Sanatorium must 
have introduced many from all parts of the 
country to your interesting and ancient town. 

I think this district deserves and may expect 
a prosperous future, and I trust that the 
Field Club, in its manifold activities, may 
share in that prosperity. 

The paper was heard by the audience with 
high appreciation, and at its close remarks 
were added by Dr C. S. M'Pherson and Rev. 
Dr Bruce, the latter speaking of early person-
alities of the Club and of its work, and em-
phasising the kindly memories that he had 
of Sheriff Scott Moncrieff. It was agreed that 
the Olub should send to Mrs Scott Moncrieff 
an expression of the great pleasure the mem-
tars had received from the paper of her late 
husband and of their sympathy with her and 
the family in their loss. 

Dr Freeland Fergus, Glasgow, read the fol-
lowing paper on 

THE PHYSIOLOGY OF VISION. 
My first words must be those of apology. I 

am not sure that the paper which is to 
follow is quite suitable for a Natural History 
Society, and particularly for the Natural His-
tory Society of Banff Whether you are aware 
of it or not, the Banff Natural History So-
ciety is one of national importance, for it was 
in Banff that Thomas Edward did that work 
which will ever make his name prominent in 
the annals of the North. In more recent 
years, the work done by this Society has been 
of great importance from the point of view 
of the number of persons who, in Banff, have 
added considerably to our knowledge of the 
archaeology, the fauna and the flora of this 
district. Perhaps you will allow me just in a 
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sentence to say how much I appreciated the 
friendship and help of the late Mr John Yeats. 
A walk with him was always a very educative 
excursion. He was full of valuable informa-
tion which he was always willing to communi-
cate to those less well informed than him-
self; a typically good man, whose memory 
should always he held in reverence by those 
who are interested in the work of this Society 
and indeed in the natural history of Banff-
shire. 

Objection might perhaps be taken to the 
subject which I have chosen for to-night's dis-
cussion on the ground that it deals with points 
which belong more properly to the meta-
physician than to the Naturalist, but I cannot 
regard the mental activities of the human 
race as being entirely outside the province of 
Natural History. They deserve to be classi-
fied and examined just like any other phen-
omena of human experience; moreover, as my 
theme develops, you will find that there are 
many important aspects of the subject. The 
late Lord Kelvin used to say to his class that 
t'here was only one kind of philosophy, and 
that was natural philosophy, but I do not 
think that even he would have given a nar-
row-minded interpretation to such a phrase. 
He was the first to admit that there are more 
things in human experience than are ex-
plained either by physics or chemistry or any 
similar science. 

The outlook upon the physical side of nature 
has changed very rapidly within these last 
few years. We are told that time and space 
have no existence in themselves, but are 
merely conventions agreeable to human ex-
perience. We are also told that there is no 
such thing as solid matter, that even the 
hardest substance consists of numerous little 
particles in a state of continual motion round 
one or more centres. As we shall see later, we 
have had to enlarge our ideas altogether as to 
the immensity of space. Most of us have read 
about such matters but only the erudite, of 
whom I am by no means one, can investigate 
these questions for themselves or perhaps even 

read and understand fully the investigations 
of those who are making them. Tennyson, in 
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regard to other matters, said that where we 
cannot prove we may believe. There is no 
doubt at anyrate that the investigations 
which these great investigators have made are 
reliable and represent the nearest approach 
at which we can at present arrive as to the 
ultimate constitution of matter. We are all 
here to-night and we may say that we will be 
hack here in a week. That would be agreeable 
to human experience, but we will not be here, 
we will be somewhere in space, millions of 
miles from the spot in which we are settled 
a t this moment. 

The Function of Vision, 
There is such a thing as human experience 

and amongst the items which go to make up 
hnman experience is the function of vision. 
It is to this function that I desire to call 
your special attention to-night. I am not go-
ing to lecture on the eye, I am going to say 
something about the mental processes that go 
on alter the eye is stimulated For many 
years it was part of my work to teach medical 
students something about eyes and their dis-
eases, and one of the questions that I invari-
ably asked—for I taught in great part by ask-
ing questions—was this, "Why is a man usual-
ly provided with two useful eyes?" Generally 
speaking, the answer came back that it was 
a wise provision of Nature so that if one eye 
were lost the other would still be available. 
That of course is practically nothing else than 
a repetition of the old argument for the exist-
ence of Deity, based on the idea of design or, 
at any rate, of a wise provision of Nature for 
existing men. That is a view that cannot be 
entertained for it immediately raises the 
question:"Why is a man not provided with a 
spare leg or a spare arm or a spare heart?" 
So far as I have observed there is little re-
dundancy in Nature. As a rule organs are 
provided amply for the necessary work of the 
organism as a whole, but there are not, as we 
may have if we like for motor cars, spare 
parts. The reasons why the human being, 
and with him, other animals, are provided 
with two eyes are two-fold. In the first place 
two eyes give a larger field of vision than one. 
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and that, amongst other advantages, conduces 
to the safety of the individual. In the second 
place, if a man be possessed of two healthy 
and good eyes, they intuitively convey to 
him the perception of the third dimension of 
space. For ordinary mortals there are three 
dimensions of space, viz., height, breadth and 
depth. It will probably be known to most of 
you that not long ago people began to con-
aider four dimensions of space, and I believe 
that the number of dimensions considered by 
some physicists now amounts to something 
like 20 or 30. The average human being, un-
instructed as to these recondite and difficult 
speculations, has always got on with three 
dimensions of space and I think is unlikely 
to add to the number. For all ordinary ter-
restial work they are sufficient. Now one eye 
would be quite sufficient for the estimation of 
height and breadth, but the intuitive per-
ception of the third dimension of space for 
the most part depends upon the possession ot 
two eyes. Odd to say, although I asked that 
question every session, on very few occasions 
did I get the right answer, all but invariably 
the answer given was as to the wise provision of 
Nature to have a second eye in case the first 
one went wrong. That just shows how little 
even intelligent people examine their own sen-
sations and perceptions, at anyrate as re-
gards vision. Very few people are conversant 
with the facts of binocular vision till their at-
tention is aroused. This will at once become 
manifest from two very simple observations. 
In the first place if I hold a pointer up in the 
vertical position, say a good number of inches 
from the wall behind me, every person 
in the room who is the happy possessor 
of two good eyes will at once see that 
the stick is a good bit nearer to him 
than to the wall itself, but, if a person 
with two good eyes now shuts one of them he 
will at once find that the stick appears to be 
pushed up close against the wall. His in_ 
tuitive perception of the third dimension ot 
space it at anyrate to that extent abolished. 
It is this binocular vision which helps above 
everything else the mental estimation of dis-
tance. I have introduced this simple experi-
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ment in order to show what is meant by bin-
ocular or stereoscopic vision and also to em-
phasise the remark already made to the effect 
that we do not criticise some of our visual 
impressions unless our attention is directed to 
them. 

A somewhat similar event takes place when 
we look at a page of a book. I will ask some 
members of the audience to be good enough 
to look at a printed page and to gaze intently 
with both eyes open upon a word near the 
centre of the page. A person doing so will 
find that so long as he concentrates his atten-
tion on that single word he cannot read any 
other word on the page, or at most, only one 
or two others in the immediate neighbourhood 
of the word selected. Yet I daresay very few 
members of my audience ever thought about 
such a thing at all till to-night's meeting. 
This is just another example of the fact that 
wo are not in the habit o criticising our own 
sensations. 

Binocular Vision. 
Alter these preliminary observations I may 

state, as we all know, that the eye is the 
organ of vision and vision is one of the senses 
and one of the gateways of knowledge. Hearing, 
Smelling, Tasting, Touching, are usually re-
cognised as the other gateways and to these 
must be added the sense of pressure or of weight 
—in fact all the means of communicating be-
tween the apparent external world and the 
thinking mind. Probably the most compli-
cated of these gateways is vision. It is by it 
that we see objects in the apparent world 
around, and it is by it that we see to read 
ordinary type. By vision also we recognise 
the colour of objects, and apart from colour 
we have the sense of light and shade. The 
etcher, for example, uses no colour in his 
work. He represents a landscape, or other 
object of his art, by differences in light and 
shade; yet the mind appreciates quite well 
what objects he is representing for a person 
examining his work is helped by two factors, 
namely, variations in perspective and varia-
tions in light and shade. 

But here I wish to make a very short digres-
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sion and it is to the effect that, while bin-
ocular vision is for most people the important 
factor in determining perspective, the loss of 
binocular vision can occasionally be compen-
sated for by the mentality of the person who 
has lost it. I happen to be the possessor of 
a picture, done by a very outstanding water-
colour artist in Scotland, and not the least 
charm of the picture is that the drawing is 
extremely accurate and the perspective well 
managed, yet the gentleman who painted that 
picture, to my certain knowledge, had vision 
only in one eye; the other being practically 
blind for many years. To most of us colour 
sensations make a stronger appeal than black 
and white and the great difference between 
the majority of mankind and a black and 
white artist is that to the latter differences in 
light and shade make almost as strong an 
appeal as does colour. 

Another observation may here be made with 
regard to the sense of perspective, and it is to 
the effect that persons with two good eyes 
chiefly estimate distance by perspective. At a 
later stage we shall find that there are other 
factors in the estimation of distance, but un-
questionably perspective is the one chiefly 
used by every person who is gifted with two 
good eyes. Something will be said later on 
as to the factors which enable a man who has 
only one eye to estimate distance. 

Well do I remember once, in the harbour of 
Stromness, duscussing with the master of a 
vessel as to the best plan of turning the said 
vessel in the narrow harbour. At that partic-
ular moment she was lying alongside the 
quay. A certain method was agreed upon, and 
a gentleman Who was standing listening to 
our conversation at once objected, and said 
that if that plan were attempted the bow ot 
our vessel would come in collision with an-
other vessel lying at anchor in the harbour. 
I at once informed him that he must only 
have one useful eye, because anybody possess-
ed of binocular vision could at once tell that 
the vessel lying at anchor in the harbour was 
at such a distance that there was not the 
slightest fear of any contact between the two 
steamers. The gentleman, somewhat taknen 
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aback, at once admitted that the statement 
was true, that he had never seen with one of 
his eyes from childhood. 

To sum up and clarify the foregoing re-
marks, I may say that it is obvious tha t what 
is generally called the sense of sight is really 
a mixture of at least five different, distinct 
functions, namely:—(1) form sense, (2) read-
ing sense, (3) light sense, (4) colour sense, (5| 
distance sense or perspective. Thus it appears 
that the problem of vision is a very complex 
one. 

I want clearly to distinguish the difference 
which must be made between form sense and 
reading sense—the two first functions which I 
have just enumerated When I look at a page 
in a book and select one word at the middle 
of the page, as long as I continue to look at 
that word I find that I cannot read any 
other word on the page. I restrict the use of 
the phrase reading sense to that power of 
reading, and, Irom the small experiment just 
mentioned, it is obvious that this power of 
reading occupies only a very limited part of 
the field of vision. 

But, while I am looking a t the selected 
word, if my attention is roused, I can see 
that there are various objects in the room 
around me. Thus I am able to see that there 
are people in the hall, although, while looking 
fixedly at the selected word, I cannot recog-
nise them. I reserve the term form sense 
for these general impressions derived from 
that part of the field of vision Which is not 
concerned with reading. If I may so express 
myself, I can see with the "tail of my eye" 
that there are numerous objects in the room. 
Supposing that we had a clock on the wall, 
while I look at the selected word, I could tell 
quite well that there is a clock on the wall 
but I could not tell the time on it. I could 
see that there are persons seated in the hall, 
but, so long as I look at the word, I could not 
identify a single one of them. 

And here I may be allowed to raise a ques-
tion which will at once arouse your interest, 
although I am well aware that the question is 
absolutely insolvable It is this—Do any two 
men from the same object derive precisely the 
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same sensation? For instance, I know what I 
mean by a black coat and I am able to dis-
tinguish a particular black coat from other 
similar garments by its shape and by its text-
ure. The same black coat will, to the leaxned 
Chairman of this meeting, cause a sensation 
which he calls black, but no one can tell if 
his black is the same as mine. If I could get 
into his mind and he into my own then I 
might find that his black is totally different 

from mine. Each of us is shut up, and that 
permanently, within himself or herself, so far 
as realities go. When a black coat is pre-
sented each of us receives a sensation and the 
perception of these sensations we, by mutual 
consent, call a black coat. But I cannot say 
if my perception is exactly that of any other 
person in this room, nor can any one tell 
me if his or hers is the same as mine. In 
everyday life we assume that they are, but, 
after all, that is only a working hypothesis. 

Take another class of somewhat similar pheno-
mena. We all, unless we be colour blind, call 
grass green and we have been taught to do so 
from our very earliest days. To each of us the 

light reflected by the grass gives a sensation 
which to each individual is specific and de-
finite for green, but no one can say that his 
perception, on viewing a field of grass, is the 
same as that of any other person when simil-
arly employed. The Chairman's green may be 
my red, and we never can tell whether it is 
so or not. In the case of colour we know that 
all persons have not the same sensations, to 
say nothing of perceptions, for some persons 

are undoubtedly colour blind. 
A Mental Interpretation. 

But the next point which I wish to make 
perfectly clear is that we never see the ob-
jects themselves. We receive certain stimuli 
from the external world and these we inter-
pret, and my argument is that that interpre-
tation is mental, not physical. The object 
of the address which I am presently inflicting 
upon you is to argue that that interpreta-
tion is not physical, but is mental. Objects 
in nature are seen either because they are 
self luminous or luminous by reflection; the 

15 
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sun, an incandescent carbon film, a burning 
candle, a gas jet, are all bodies and objects 
which are self luminous. The furniture in this 
room, our own bodies and indeed everything 
the room contains except the burning lights 
are bodies luminous by reflection. The human 
eye is an instrument adapted for the focuss-
ing of luminous emissions so as to form 
images, more or less definite according to its 
structure, on a sensitized membrane which is 
called the retina. These retinal images give 
rise to certain disturbances in the retina 
and these disturbances pass along the optic 
nerves to the brain where they are interpreted 
and, from my point of view, interpreted by 
the mind, and ultimately give rise to con-
sciousness. We do not see the objects them-
selves, we only interpret the sensations to 
which they give rise. Ultimately sight is only 
the mental interpretation of certain physical 
phenomena. 

That the whole process is instantaneous is 
shown by the following considerations-.—Light 
consists of very minute electro-magnetic dis-
turbances or waves. Notwithstanding their 
extreme smallness they have been very ac-
curately measured by physicists who have 
told us that, for a particular kind of red light 
each small impulse measures only 0.000027 of 
an inch, and for a particular deep blue 
purple, at the other end of the spectrum, the 
length is only 0.000015 of an inch. Moreover, 
it has been proved, chiefly by astronomical 
observations, that light travels with the enor-
mous velocity of 186,000 miles per second. The 
number of seconds in a year of 365 days is 
thirty-one millions, five hundred and thirty-
six thousand. Now, excluding leap years, if 
this enormous figure be multiplied by 10.000 
you get the number of seconds in 10,000 years 
of 365 days; that number multiplied by 186,000, 
the distance covered in one second in miles, 
gives the distance travelled by light in 10,000 
years, and gives some idea of the immensity 
of space. 

To return to the question with which we 
began, and the question was this, why is man 
provided with two eyes? For almost all the 
purposes of life, one eye is sufficient. A good 
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number of years ago—indeed when the Work-
men's Compensation Act first came into force— 
I had occasion to get statistics on this very 
point and these showed quite conclusively that 
most workmen can easily earn as much with 
one eye as with two. At that time I examined 
the pay sheets of a large number of colliers 
who had each only one eye and also a number 
of iron workers who were similarly situated, 
and I found that these defective men earned as 
much as their more fortunate brethren; in-
deed I do not know of any manual labour 
where the earning capacity of the workmen is 
perceptibly lessened by the loss of an eye. 

Just let me mention one experiment which, 
when I was making these investigations, gave 
to myself a surprising result. While looking 
steadily at a mark on a table, I took a 
small coin out of my pocket and threw it on 
to another part of the same table and found 
that I had no difficulty, with one eye blind-
folded, in hitting it every time quite easily 
with a light hammer or walking stick. Man-
ual work, only very exceptionally, requires 
binocular vision. 

A Double Purpose. 
We are not endowed with two eyes as a 

provision of nature in case of the loss of one, 
but for a double purpose. In the first place 
this arrangement increases enormously the 
field of vision, and in the second place, and 
much more importantly, the possession of two 
eyes gives us the intuitive perception of the 
third dimension of space, that is, with two 
useful eyes we have stereoscopic vision. With 
one eye we see everything on the flat, with 
two eyes we have the perception of depth 
and of distance. I shall therefore say some-
thing, first, on the mechanism of stereoscopic 
vision, second, on its practical utility; there-
after I wish specially to draw your attention 
to the fact that a healthy person, although 
gifted with two good eyes, in ordinary circum-
stances, only sees singly but in states of 
awakened consciousness sees double. Finally 
I shall have something to say about squint 
and shall finish up by pointing out that vision 
all through necessitates acts of judgment which 
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I cannot regard as being purely mechanical, 
but Which seem to me to be tor the most part 
mental. 

As regards the mechanism of stereoscopic 
vision, it may be said that such vision de-
pends on the fact that the image of any exter-
nal object at which we may be looking is 
formed on the retina of each eye. These im-
ages are almost but not quite perfectly sim-
ilar, and it is to this slight difference, which 
specially occurs at the external margins of 
each image, that stereoscopic vision is due. 
When a photographer wishes to make a stere-
oscopic picture, say of a landscape, he em-
ploys two cameras which are united in a 
single piece of apparatus, and with each takes 
a view of the object. The two pictures thus 
formed differ very slightly from each other 
and it is this difference which accounts for the 
fact that when they are suitably mounted 
and seen through the stereoscope, so as to 
combine them, they give rise to the impres-
sion of depth. Precisely the same thing takes 
place in vision. Each eye is a camera; the 
picture on one eye differs very slightly from 
that of the other and it is this difference 
which gives rise to the intuitive perception of 
the third dimension of space; in other words, 
to the recognition of perspective. 

In the next place I wish to call attention to 
the utility of binocular vision. By it we are 
able to locate things much better than we 
can when using only one eye. Suppose a 
person who has, for a certain period of his 
life, been the happy possessor of two good 
eyes, is suddenly deprived of one of them, 
by accident or by disease, he will, for a 
considerable time thereafter, be at a great dis-
advantage. Thus, if he attempt to pour tea 
into a cup he almost certainly will pour it 
into the saucer or on to the tablecloth. That 
in itself shows that the loss of one eye great-
ly interferes with a person's power of estim-
ating distances. 

Estimation of Distance. 
The estimation of distance is a complicated 

process. I cannot, in a brief address, give an 
account of the various factors which help the 
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individual to determine the relative and ab-
solute distances of objects. There are at- any 
rate five factors which are of use in estimat-
ing the distance of objects—the first is con-
vergence. The nearer the object is the more 
do we converge the eyes upon it. With an ob-
ject at a great distance the eyes are practic-
ally parallel to each other. As the distance 
decreases the eyes more and more converge. 
The muscular effort to bring about this is one 
of the most important factors in the estima-
tion of distance. The second factor is accom-
modation. There is a mechanism in the eye 
by which the individual can, up to a certain 
period of life, increase or decrease the 
strength of the lens in his eye. The nearer 
the object is the more is the power of the 
lens increased by this action which we call 
accommodation. Third, the size of the image 
formed on the retina varies with the distance 
of the object which is being focussed. The 
nearer the object is the greater is the image. 
Fourth, differences of illumination have a 
slight effect for the nearer an object is the 
brighter it appears. Lastly, and more import-
antly, parallax. When I move my head about 
I can see that some objects are nearer to me 
than others because, as I move my head, the 
objects which are nearer to me appear to 
move in front of those more remote. Now the 
only one of these five factors which a person 
loses who has only one eye is the first, name-
ly, convergence. It probably is the most 
important of all but, from the above con-
siderations, it is obvious that there are no 
fewer than four subsidiary aids to the esti-
mation of distance. To only one of these 
subsidiary functions do I desire to call at-
tention to-night; it is to the third. 

The size of the retinal image depends upon 
the size of the external object which is seen. 
Those of my audience who work at photo-
graphy know quite well that the size of an 
image on the sensitized plate depends on tne 
size of the object which is being Photo-
graphed. Let us suppose that the object is 
first viewed in a camera at a certain dis-
tance and the dimensions of the image formed 
on the focussing plate are carefully measured. 
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If the object be now taken to a greater dis-
tance and the size of the image again meas-
ured then the image is found to have de-
creased in size. Take for example the human 
form. Suppose we first get the image of a man 
at some twenty feet from the camera, we 
find, for that specified distance, that there is 
a definite size of image. If now the man 
walks away from the camera we find that the 
image on the focussing plate decreases in size. 
Precisely the same thing occurs on the retina. 
If I look at a man five feet 10 inches in 
height, at twenty feet away from me, a cer-
tain size of image is formed on my retina-
if he now begins to walk away from me the 
size of the retinal image decreases. I do 
not say to myself that the man has, for some 
mysterious reason, become small, what I do 
say is, that the distance between him .and 
myself is increasing. When I see a man, 
high up on a hill, the image formed on my 
retina is very small. I do not say that there 
is a dwarf on the hill, what I do say is that 
the hill must be high. In other words, it is 
my mind that corrects and explains the 
physical data. I cannot but regard such a 
process as mental and not physical. If there 
were no mind or intelligence, but mere mech-
anism, then a given size of physical image 
formed on the retina would always give the 
same size of mental concept, which, as we 
have just seen, is not the case. Size of image 
corrected by mental processes gives us an 
idea of distance. 

In the next place I wish to call attention 
to the fact that a man or woman possessed of 
two good eyes, with the two eyes sees singly; 
or, in other words, has binocular vision. Now, 
I propose to show that this also is a mental' 
phenomenon, for, if I hold my finger or any 
other suitable object at about eighteen inches 
in front of my eyes and look fixedly at the 
finger I become aware, so soon as my atten-
tion is called to the fact, that an object a t a 
greater distance, say a picture on the wall, 
appears double. Under these conditions I see 
two pictures while looking at my finger. Con-
versely, if I look fixedly at the distant object 
the finger immediately appears double. Any-
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body ill this room can try the same experi-
ments and, on doing so, will also notice when-
ever attention is aroused to the fact that he 
or she is seeing double; yet in health, when 
we casually look at any point in space, double 
images are formed lor every point except for 
the one at which we are looking. The double 
images are always formed but they do not 
give rise to double vision unless the attention 
is aroused to their existence. Nevertheless, 
physically speaking, they are present and 
would give rise to infinite trouble were it 
not for the fact that they are mentally sup-
pressed. The double images are there all the 
time but the seeing of them is entirely a 
mental act. 

The Convergent Squint. 
I should just like, before passing on to my 

conclusion, to say something as regards the 
phenomena of convergent squint. There are 
many forms of squint but the convergent is 
much the most frequent and therefore it is the 
only one that I will mention to-night. The 
ordinary form of it generally occurs in young 
children and it is obvious to anybody, even 
the least instructed, who looks at a child 
with this deformity, that one eye looks 
straight in front and the other eye is turned 
in towards the nose. That defect usually comes 
on in early life, within the first few years, or 
sometimes even within the first few months of 
birth and, in old days, it used to be left very 
much alone. Now it was found by a very 
eminent Dutch observer some years ago, that 
when a child developed squint of that sort 
the squinting eye becomes extremely defective 
as regards reading power. Given the appear-
ance of such a squint in the eye of a young 
child the sight of the eye, unless proper steps 
be taken, is always found to be much im-
paired. If the squint, however, does not begin 
till the child is some five or six years old, 
and both eyes, up to that time, have had 
useful vision then the squinting eye does not 
become defective. In the first set of cases, 
namely, those in which the defect sets in 
early, unless proper treatment is at once 
adopted, the eye will lose all its useful vision 
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and that state of affairs can never afterwards 
be remedied. 

Now, the explanation of these facts, which 
seems to me to be the true one, is very simple 
It is that the mind only trains those parts 
of the brain connected with that eye which 
looks directly at the object, and leaves the 
parts connected with the other eye untrained, 
and thus avoids the annoyance of double im-
ages which would otherwise ensue. I t would 
appear that at about the age of three this 
training process has been completed, for if 
the squint does not set in till the age of four 
or five, then each eye, if otherwise healthy, 
is found to be possessed of excellent sight 
Let us take the case in which the squint does 
not begin till the age of five or after it. Is 
the patient here subject to that annoyance of 
seeing double images which takes place as a 
result of ocular paralysis following a small 
cerebral haemorrhage? In those cases of 
squint which occur in early life shortly af ter 
the process of training is complete, a mental 
process comes in, and no cognisance is taken 
of one of the two images. One of them is dis-
regarded just as thoroughly as are those 
double images which I have already shown 
are constantly present, but are not seen un-
less our attention is awakened to them It is 
the mind that trains the eye, not the eye the 
mind. 

A Mental Process. 
Vision no doubt has a physical basis but the 

interpretation of the external stimuli is as I 
have conclusively shown, mental. Let us hear 
the words of Helmholtz, one of the greatest 
thinkers of his age, and a man who, in his day, 
ranked along with our own Kelvin and James 
Clerk Maxwell. He gave special attention to 
the mechanism of vision and he summed up 
his conclusion of the whole matter in these 
words, The impressions of the sense organs 
are signs to our consciousness, and it is left 
to our intellect to learn their meaning." Thus 
we do not see the objects in nature, we merely 
interpret those sensations which we derive 
from the disturbances produced in that uni-
versal medium known as the ether. The optic 
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nerve itself is blind. It merely conducts sen-
sations produced by the images formed on the 
retina. The region of that part of the brain 
which is involved in vision is also blind. The 
eyes do not see, they merely collect images and 
transmit the facts of that collection to a cer-
tain part of the brain. What takes place 
there nobody knows. Science has afforded al-
most no help in explaining to us the absolute. 
Outside of the province of mathematics and 
pure physics science is very largely just a 
cataloguing of things. Barely, we might al-
most say never, does it give any final explana-
tion of how the objects of these investigations 
came to exist. 

If I have not trespassed too long on your 
time there are one or two other suggestions I 
should like to make before finally closing. 
Most educated men, at this time of day, will 
be found to favour the generally accepted 
theory that man is descended from the anthro-
poid apes. So far as I am aware the first man 
to start this theory was Lord Monboddo, an 
eccentric Scottish l a w Lord, and an Aber-
deenshire man. At a later period the sugges-
tion made by him received the strong support 
of the great Darwin. With his name and with 
his work the propagation of the theory of or-
ganic evolution will always be honourably as-
sociated. Huxley's polemical attitude called 
popular attention to these new doctrines. Now 
there is a great deal of evidence in favour of 
organic evolution and it is a theory built 
upon the facts brought together by compara-
tive anatomists. Looking at the matter from 
that point of view intelligent men all but uni-
versally accept Darwin's theory. From the 
standpoint of the anatomist man's next door 
neighbour would appear to be the ape, al-
though, quite recently, somebody in Germany 
has advanced a counter theory that apes are 
degenerated men and not that men are glori-
fied apes. Darwin's theory of evolution how-
ever gives a rational view of the development 
of living tissue from the lowest organism to 
the highest forms of life. But where I think 
it fails is that the mental activities do not 
seem to run altogether in the same lines. I 
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may be wrong, but it is my opinion tha t there 
are animals who are mentally much nearer 
human beings than is the ape. To take but 
two examples; the dog and the horse are so 
intelligent that they can be domesticated and 
made our companions. A shepherd comes to 
regard his dog as the sharer of his thoughts 
and, to a large extent, the shepherd is right. 
More remarkable still is the bee. This insect 
is a splendid geometrician and engineer, for 
it builds the cells of the comb without a single 
instrument of precision, such as human beings 
would require were they to attempt a similar 
task. In addition, the internal administration 
of the hive shows a well developed internal 
polity. If I am rightly informed, the bra in 
of the bee consists of a single ganglion. I do 
not know how my audience may look a t the 
matter, but I have a great difficulty in coming 
to the conclusion that intelligence is a func-
tion of brain matter. 

The phenomena of hypnotism also have, so 
far as I am aware, never been explained by 
any physiologist: yet these phenomena are un-
doubtedly genuine. No one who has taken the 
trouble to investigate the facts has the small-
est doubt that in genuine hypnosis one per-
son obtains an absolute mental control over 
another. If any fact is certain tha t is. With 
all the vast and important information which 
physiologists have acquired as to the response 
to physical, chemical and nerve stimuli they 
have been entirely silent about the nature of 
hypnosis. 

The Sub-Conscious Self. 
I have no doubt as to the t ru th of telepathy. 

Cases of thought transference, and tha t to 
very great distances, are, so far as I can judge, 
too frequent and too circumstantial to be ex-
plained by saying that they are mere coinci-
dences. I have no doubt as to the existence of 
the sub-conscious self. A great deal of our 
mental activity seems to me to be carried on 
unconsciously. To take but one example; 
there are many people, and I happen to be 
one of them, who after going to bed can waken 
up at any hour of the night which they have 
selected before going to sleep. Who is it t ha t 
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is watching the clock all the time? It is not 
at anyrate the slumberer. 

Take another phenomena. I have often ex-
perimented when on night journeys between 
Glasgow and London and London and Glas-
gow. Let me give the account of one journey, 
very similar to many others which I have 
undertaken. I left St Pancras Station for 
Glasgow one night, after a very fatiguing day 
in London and, on walking towards St Pan-
cras Station, I made up my mind that I would 
sleep comfortably till we got to Kilmarnock. I 
took nothing whatever to make me sleep nor 
had I indulged in anything in the shape of 
alcohol. Shortly after leaving St Pancras I 
fell sound asleep and I woke up, on a dark 
winter morning with all the blinds of the 
sleeping car drawn, as the train was slowing 
down for a station. When we got within ear-
shot of the man who was calling the name of 
the station I found that he was shouting out 
the word Kilmarnock. I suppose we had 
stopped at Leeds and at Carlisle and at Dum-
fries, and at various other stations, but of 
any such stoppage I was entirely unconscious. 

From the above you will see that even on a 
physiological and physical basis the material-
ists have not got it all their own way. There 
seem to be at least two states in the uni-
verse, what we still call matter and that 
which we still call mind, and the intervening 
link is largely associated with the ether. 
Strong as the objections are, from a physio-
logical point of view, to a narrow materialism 
the ethical objections are even more cogent. If 
materialism be true every person follows ne-
cessary and all-controlling laws. There is no 
freedom of choice; there is no suoh thing as 
moral uprightness and its converse, immor-
ality; there is no merit and, conversely, there 
is no demerit. Now one thing to my mind 
seems absolutely certain, and it is that you 
cannot run civilisation outside of the moral 
law. Civilisation is the expression of the eth-
ical side of life. You cannot have a successful 
country or a successful community or, for 
that matter, a successful individual—I mean 
in the real and true sense successful—on any-
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thing else than on an ethical basis, on a basis 
of character and not of material and physical 
force. So far as the human race is concerned 
we cannot get outside of moral responsibility 
without disaster from every point of view. 

The reading of the paper was followed by an 
interesting discussion in which quite a num-
ber of members took part, and on the call of 
the president, Dr Fergus was warmly thanked 
for his valuable contribution. 
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