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Mr. President and Gentlemen,?My first duty to-night is to 

express to you as clearly and as definitely as my language can 

convey my thanks for the honour which you have done to me 

in electing me to the Honorary Presidentship of the Glasgow 
Southern Medical Society. I am well aware that you have in 

the past elected men to this post either from the ranks of 

prominent Glasgow practitioners or from amongst men of dis- 
tinction from a distance, and therefore I feel the honour all the 

greater. I have never for a moment regarded myself as being 
anything else than an ordinary, I fear very commonplace, practi- 
tioner of a certain part of the healing art in this my native city, 
and I feel that you have been more than kind to me in raising 
me to this position in a Society of which I have been for very 
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many years an ordinary member. It is an honour such as this 

that a man beginning to be up in years may well appreciate, for 
it is the tree-will expression of his fellow-practitioners. 
A man is made Honorary President of the Southern 

Medical Society because the members of the Society who 

perhaps have the best opportunities of judging have thought 
right to bestow upon him this distinction. It is to me an 

indication that although the many years that have passed since 
I first became a member have, in most respects, been very 

unsatisfactory to myself, still those who are my fellow- 

practitioners have in the main been of the opinion that my life 
has not been altogether spent in vain. In a word, allow me to 
offer you my most respectful thanks for your kindness. 

I return with special pleasure to the Glasgow Southern 

Medical Society, for it was the first Glasgow Medical Society 
which I attended. I remember well our old meeting-place 
somewhere in Bridge Street, and amongst the best recollections 
of my early professional life are some of the friendships which 
I formed there, and I have a cordial recollection of the kindli- 
ness of the senior members of the profession towards the junior. 
Many of the men who were doing hard and conscientious work 
at that time have now passed away. I remember specially Dr. 
Edward McMillan and Dr. Robert Pollock. Some of the men 

whom I met at these meetings have been friends all during my 
lifetime, and are amongst the many fellow-practitioners whom I 
hold in great esteem. I think the earliest contributions I made 

to ophthalmology were made at this Society. I feel certain that 

the doctrines which were enunciated at that early period are 
not such as I would approve of now. Times have changed and 
we have changed with them. Let us trust the change has meant 

steady and well-considered progress. 
I understand that the principal duty of the Honorary Presi- 

dent is to deliver himself of an address. I have got to that 

stage of life in which I would much prefer to listen than to 

speak, but when I accepted the honour I knew quite well what 
was expected of me, and therefore I have put down on paper for 

your consideration some thoughts which I trust you will find 
not altogether unimportant. 
The difficulty of course at once arose in the selection of a 

suitable subject. There are a good number of things on which 
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perhaps I might say something. For example, I might have 
availed myself of your great kindness to have reviewed the 

bacteriological work which I have done in connection with eye 
operations. It was in 1891 that I determined never to operate 
on the eyeball without a bacteriological examination. There 

can be no doubt that that simple procedure introduced at that 
time into ophthalmic practice has caused suppuration to be 

almost entirely a self-inflicted misery. Personally, I have not 
since 1901 had panophthalmitis after cataract extraction. Again, 
I might have availed myself of this opportunity to recount the 
story of the introduction of trephine operations for glaucoma. 
The first trephining in the anterior segment of the eye was done 
by myself in the Glasgow Eye Infirmary in the month of 

February, 1909. Another subject on which I have made a very 
large number of observations is the treatment of corneal ulcer 
almost exclusively by pilocarpine. I have rejected, however, 
these three, for they are almost entirely in the province of the 
ophthalmic surgeon, and, I do not think, of sufficient general 
interest to warrant my intruding any one of them?important 
though they be?on the notice of such a gathering as I have now 
the honour to address. 

Before the pressure of work at Stobhill caused me to resign 
my teaching appointment at Anderson's College, there was a 
question which I put to every set of students who attended my 
class, and it was simply this, 

" 

Why is a man usually provided 
with two useful eyes?" Almost invariably the answer came 

that it was a provision of nature so that if one eye were lost the 
other would be available. That, of course, is practically nothing 
else than a repetition of the old argument for the existence of 

Deity based on the idea of design, or, at anyrate, of a wise pro- 
vision of nature for existing mortals. 
Now, this is not the place, nor have I the slightest inclination, 

to discuss any such question, but it is obvious that if that were 
so then there has been a defect in not providing a man with 
two physical hearts, or two stomachs, or a spare leg or a spare 
arm. There is no provision of a superabundant character in 
nature. The reason why the average man is possessed of two 
eyes is that he may have the intuitive perception of the third 
dimension of space. As already indicated, that question was 

propounded to every batch of men that attended my classes, 
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and I think that on only one occasion did a student give the 

proper answer, a fact which seems to me to prove that the large 
bulk of mankind seldom criticise their own sensations and 

perceptions, at any rate as regards vision. We are not con- 

versant with the facts of binocular vision till our attention is 

aroused to them. Let me illustrate what is meant by a simple 
example: ? 

To begin with, I have two objects on the table at different 
distances from the wall at my back, and every gentleman in this 
audience who is the happy possessor of two good eyes will at 
once see that one of them is nearer to him than the other. If 

he have not two good eyes he will not have this intuitive per- 
ception. Now, if any gentleman who has two good eyes would 

kindly shut one he will at once find that he cannot definitely 
say which of the two objects is the nearer to him; both of them 
seem plastered up against the wall. As we shall see later, 
binocular vision is not the only factor in the estimation of 

distances. I merely introduce just now this simple example in 
order to show what is meant by binocular vision, and also to 

read the lesson that we do not criticise some of our visual im- 

pressions unless our attention is directed to them. 
A somewhat similar event takes place when we look at a page 

of a book. The reading of ordinary type of a book is entirely 
a macular function, and any gentleman of the audience who 

looks steadily at a word in the middle of a page of ordinary 
type will at once find that he is quite unable to see any word 
on the page other than the one at which he is particularly 
looking. A considerable number of years ago I made a few 

investigations on this matter, and described what I then called the 
field of visual acuteness. It only extends for a few minutes of 

angular aperture round the point of fixation. I just mention 
this subject here as an indication of how little we are in the 
habit of criticising our own sensations. 
The eye, as we all know, 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 recognised as 
the other gateways of knowledge, and to these must be added 
the sense of pressure and of weight?in fact, all the means of 
communication between the apparent external world and the 

thinking mind. Of these, probably the most complicated is 
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sight. It is by it that we see objects in the apparent world 
around us, 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 they are recognised by two factors, namely, variations in 

perspective and variations in light and shade. These variations 

in light and shade occasionally give to a person who is un- 

fortunately possessed of only one eye the idea of depth or differ- 
ence of distance. 

One of the best pictures which I possess is done by one of 
the most outstanding water-colour artists in Scotland, and not 
the least charm of the picture is that the drawing is extremely 
accurate and the perspective is extremely well managed, yet 
the gentleman who painted that picture, to my certain know- 

ledge, has vision only in one eye ; the other is practically blind. 
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 falls to be made here as regards 
perspective. It is by perspective that persons with two eyes 
chiefly estimate distance. As we shall see at a later portion of 
this study there are other important factors in the estimation 
of distance, but unquestionably perspective is the one chiefly 
used by persons who have binocular vision. We shall have 

something to say at a later stage as to the factors which enable 
a man who has only one eye to estimate distance. 

Well do I remember once in the harbour at Stromness 

discussing with the master of a vessel the best plan of turning 
the said vessel. At that particular moment she was lying 
alongside the quay. A certain method was proposed, and 
a gentleman who was listening to our conversation at once 

objected that if that were attempted the bow of our vessel 

would come in collision with another vessel lying at anchor 
in the harbour. I at once informed him that he must have only 
one useful eye, because anybody possessed of good binocular 
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vision could at once tell that the vessel lying in the harbour 
was at such a distance that there jvas not the slightest fear of 

any contact between the two steamers. The man, somewhat 

taken 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 remarks, I may say that 
it is obvious that what is generally called the sense of sight is 

really a mixture of at least five different distinct functions, 

namely?(1) form sense, (2) reading sense, (3) light sense, 

(4) colour sense, (5) distance sense or perspective. Thus 

it appears that the problem of vision is an extremely complex 
one. 

And here, in passing, and I am sorry to say by way of another 

digression, I think it right to mention that I have for many 

years regarded it as totally erroneous to classify form sense and 
reading sense together under the one name of form sense. 

A considerable number of years ago, when I was in the witness- 

box before the Committee on Seamen's Eyesight, I clearly 
defined to the gentlemen of the Committee what seemed to me 
then, and what seems to me still, to be the essential difference. 
I am not going to elaborate the subject, but I wish here and 

now once more to say that by visual acuteness I mean that 

power which we have of reading ordinary type and reading 
ordinary characters. I confine the word visual acuteness to 

those sensations which we derive from the field of visual acute- 

ness. All the rest of the field of vision is connected with the 

form sense. When a man looks at a particular word in the 
centre of a page of printed matter, as we have already to-night 
pointed out, he is quite unable to read any word on that page 
other than the one on which he is gazing, but at the same time 
he can tell that there are objects of various forms in the room 

around him. Thus he may be able to see that there are tables 

and chairs and pictures in a particular room although he could 
not, while looking fixedly at the selected word, give any accurate 
description, say, of the contents of the pictures. He could see 

perhaps that there was a clock on the mantelpiece, although, so 
long as he looked at the fixation word, he would not be able to 
tell the time. I reserve the word form sense for these general 
impressions derived from the field of vision apart from the 

portion of it which is concerned with visual acuteness. If I 
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may so express myself, he can see with the 
" tail of his eye 

" 

that there are articles of furniture in the room. 

At this point I am going to raise a question 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 same sensation? For 

example, I know what I mean by a black coat, and I may be 
able to distinguish a particular black coat from other black 
coats by its shape and by its texture. The same black coat will 

to the learned Chairman of this meeting, and to every other 

person in this room, give a sensation which he calls black, but 
no one can tell if his black is precisely the same as my black. 
If I could get into his mind and he could get into mine, then I 

might find that his black is totally different from mine. Each 

of us is shut up, and that permanently, within himself so far as 
realities go. We each receive sensations from without, and we 

may talk of these, but we can really never know. When the 

black coat is presented 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 precisely that of any 
other man in this room, nor can anyone tell me if his is the 

same as mine. In every-day life we assume that they are, and 
no great harm arises from our doing so ; but, after all, that is 

only a working hypothesis. 
Take another class of perfectly similar phenomena. I am 

going now to refer to colour. We all, unless we happen 
to be colour blind, call grass green, and we have been taught to 
do so from our earliest days. To each of us the light reflected 
by the grass gives a sensation which to each individual is 

specific and definite for grass, and we recognise that it is so, 
but no one can say that his perception on viewing a field of 

grass is the same as that of any other person when similarly 
employed. The Chairman's green may be my red, and we can 
never 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. 

But the next point which I wish to make perfectly clear is 
that we never see the objects themselves. We receive various 

stimuli from the external world, and these we interpret. 
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Objects in nature are seen either because they are self-luminous 
or are luminous by reflection. The sun, an incandescent carbon 

film, a burning candle, a gas jet, are all bodies or objects which 
are self-luminous. The furniture in this room, our own bodies, 
and, indeed, everything the room contains, except the burning 
light already referred to, are objects luminous by reflection. 

When an electric lamp is turned on the film becomes self- 

luminous, and gives rise to electro-magnetic disturbances in the 
luminiferous ether. The carbon film becomes self-luminous, the 

objects in the room become visible because they reflect and at 
the same time modify the light which is emitted. The human 

eye is an instrument adapted for the focussing of luminous 
emissions so as to form images more or less definite according to 
its structure on a sensitised plate which is called the retina. 

These retinal images give rise to certain disturbances probably 
of an electrical kind, which 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 conscious- 
ness. We do not see the objects themselves, we only interpret 
the sensations to which they give rise. Ultimately sight is only 
the mental interpretation of physical phenomena. 
That the whole process is instantaneous is shown by the 

following considerations :?To begin with, light consists of very 
minute electro-magnetic disturbances or waves. Notwithstand- 

ing their extreme smallness they have been very accurately 
measured in the physical laboratory either by means of an 

optical bench or a diffraction grating. By these measurements 
it has been found 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 enormous velocity of about 186,000 miles in a second. 
Let us take the first figure only into consideration, namely, 
those impulses with a wave length of 0 000027 of an inch. Let 

A be a body which suddenly becomes self-luminous and gives 
out only 0*000027 impulses, and let B be the point in space 
where the receiving eye is placed, and let the distance between 
these two points be 186,000 miles. At the end of the first 

second all the space between A and B will be filled with a chain of 
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impulses, each only 0*000027 of an inch in length, and as the entire 
distance is 186,000 miles there will be a fairly large number of 
them. At the end of the second second, all that number 

forming the chain will have, so to speak, passed into the eye, 
and a new chain of impulses will have taken its place. The 

number of impulses which are emitted by A in one second, or, 

in other words, the number of impulses which pass into the eye 
in one second, is technically called the frequency, and on this fre- 

quency the sensation of colour depends. The impulses which are 
0*000027 of an inch are longer than those which are 0*000015 of 
an inch, and thus to the normal eye the former give the 

sensation of a particular kind of red, the latter of a particular 
kind of purple. To put this matter into scientific language, we 

say that colour is a function of the frequency. 
And here, perhaps, you will allow me to introduce another 

digression. Astronomers tell us, and no doubt truly, that some 
of the small impulses which are reaching us just now left the 
stars from which they come many thousands of years ago. I 

am going to take a star sufficiently distant as to require 7,000 
years for the light from that star to reach my eye. Fancy 
travelling for 7,000 years at a rate 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, if this 

enormous figure be multiplied by 7,000 you get the number of 
seconds in 7,000 years of 365 days, and if this result is again 
multiplied by 186,000, the distance covered in one second in 

miles, you have some idea of the immensity of space. 
But to return to the subject at the point where I left off to 

make this digression. The next line of thought which I wish to 
elaborate is the answer to the question?Why is man provided 
with two eyes ? For almost all the ordinary purposes of life 
one eye is sufficient. A good number of years ago?indeed, 
when the Workmen's Compensation Act first came into force? 
I had occasion to get statistics on this very point, and these 
showed that most workmen can quite 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 
of a number of iron workers who were similarly situated, and I 
found that these defective men earned quite as much as their 
more fortunate brethren ; indeed, I do not know of almost any 
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manual labour where the earning capacity of the workman 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. I took a small coin out of 

my pocket and threw it on to a 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. Any 
member of this audience on going home can find this to be true. 
In other words, manual work of that kind does not require 
binocular vision. As I have pointed out elsewhere, it is a matter 
of known distance and of simple projection. I am far from 

saying, however, that a man who has already lost an eye at a 
dangerous trade, such as that of an iron-caulker, should be 

allowed to resume it, for if it be a dangerous trade there is, of 
course, the enhanced chance of his losing the other eye. 
We are endowed with two eyes not as a wise provision in 

nature in case of 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, i.e., 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 or of 

distance. I shall therefore say something, first, on the 

mechanism of stereoscopic vision; second, on its practical 
utility ; thereafter I would like to draw your attention to the 

fact that a healthy person, although gifted with two good eyes, 
in ordinary circumstances only sees singly, but in states of 

awakened consciousness sees double. Finally, if time permit, 
I shall have something to say about squint, and shall finish up 
by pointing out that vision all through necessitates acts of 

judgment which I cannot regard as being purely mechanical, 
but which seem to me for the most part mental. 

1. As regards the mechanism of stereoscopic vision, it, broadly 
speaking, may be said that such vision depends on the fact that 
the image of any external object at which we may be looking 
is formed on the retina of each eye. These images are almost 
but not quite perfectly similar, 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 
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make a stereoscopic picture, say of a landscape, he employs two 
cameras which generally are united in a single piece of 

apparatus, and with each takes a view of the object. These 

differ very slightly from each other. The pictures thus obtained 
are suitably mounted, and when seen through a stereoscope 
so as to combine them, give rise to the impression of depth. 
The images formed on the retina of each eye give rise to 

sensations, and these pass by different routes to the back of the 
brain?to the occipital region. The proof of this is well known. 

Injury sometimes disturbs and even destroys the occipital region 
of the brain in whole or in part although the patient may 
survive. When that is the case, it is invariably found that there 
is a hiatus in the field of vision. In one of the diagrams we 
see that the right half of each retina is connected with the right 
half of the occipital region, and the left half of each retina is 
associated with the left half of the occipital region. Now, from 

injury, and sometimes from disease, it occurs that one half of 

the occipital region is entirely destroyed. Let us for a moment 

suppose that it is the right half which is destroyed. The right 
half of the occipital region corresponds in the main with the 

right half of each retina, therefore with the left half of the 

field of vision. Thus, if the right half of the occipital region is 

destroyed the left half of each field of vision will be abolished, 
and objects situated to the left of the individual will be -quite 
invisible. Conversely, when the left half of the occipital region 
is destroyed objects to the right become invisible, and when 

the injury is so severe that both sides of the occipital region 
are involved, then the patient becomes entirely blind. These 

facts are so well known, and have been so often stated in text- 

books, that we need not further elaborate our description of 
these conditions. 

2. In the second place I propose to make a few remarks on 
the utility of binocular vision. By it we are able to locate 

things much better than we can when using only one eye. I 

have in the course of my life had occasion, as every ophthalmic 
surgeon has, to see many persons who have had the misfortune 
to lose an eye, and to have seen them shortly after they had 
received their injuries. Now, such a person is, in many respects, 
at a very great disadvantage. Thus, if he attempt to pour tea into 
a cup he almost certainly pours it into the saucer or on to the 
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table-cloth. This is explained by the fact that the loss of one 

eye, and therefore of convergence, greatly interferes with a 

person's power of estimating relative distances. 
The estimation of distance is a complicated process, and I 

cannot in a brief address give an exhaustive account of the 

various factors which help the individual to determine the 

relative and absolute distances of objects. It has always seemed 
to me that there are at least five factors that help in this 

determination. These are?first, convergence ; second, accom- 
modation ; third, size of retinal image ; fourth, differences of 

illumination; fifth, and very importantly, parallax. When we 

look at a distant object we turn both eyes towards that object 
so that the axis of vision of the right eye intersects the 

axis of vision of the left eye at the object. By axis of vision 
is meant the line joining the macula with the second nodal 

point of the eye ; or, to put it in other words, the line joining 
the macula with the point of conscious fixation. Now, unless 

for very distant objects, and, indeed, even for objects at con- 
siderable distances, it requires a certain amount of convergence 
equally distributed between the two eyes to bring the axes of 
vision on to the fixation point. The nearer the object is the 

greater the amount of convergence required. The amount of 

nerve energy expended so as to obtain the requisite degree of 

convergence helps us subconsciously to estimate distance. The 

nearer the object the greater the convergence, the greater 
the amount of nerve energy; and that is the factor 

which for persons possessed of two good eyes is the most 

important of all in estimating distance. While that is perhaps 
even true for distant terrestial objects, it is far more so for 

objects close at hand. The greater the nerve effort required in 

stimulating the muscles of convergence the nearer we perceive 
the object to be. When one eye is lost either from disease or 

injury then the power of convergence is gone, and that to a very 
great extent interferes with the estimation of distance. Such 

persons, however, are not altogether destitute of the power of visual 
estimation of distance. Probably in early life the chief factor in 

helping a one-eyed individual to estimate distance is the power 
of accommodation. From our early days as students we know 
what is meant thereby, namely, the adjustment of the lens of 
the eye so as to procure a distinct image on the retina. As we 
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are aware, Helmholtz was the first to discover that this adjust- 
ment is brought about by a change in the curvature of the 

anterior surface of the lens. The change of curvature depends 
upon the action of the ciliary muscle, and that necessitates a 
certain amount of nerve energy, and this again unconsciously 
enables the individual to estimate distance tolerably accurately. 
Up to the age of 40, or even a little beyond that, the amount of 
accommodation used for different distances is the most important 
factor. 

The size of an image on the retina depends on the size of the 
external object which is seen. Similarly, in photography the 
size of an image on the sensitised plate depends on the size of 
the object which is being photographed. Let us suppose that 

an object is first viewed in a camera at a certain distance, and 

the image formed on the focussing plate carefully measured. 
If the object is now taken to a greater distance, and the size of 
the image once again measured, then the image is found to have 
decreased in size. Take, for example, the human form. Suppose 
we first get the image of a man at some twenty feet from a 

camera, we find that for the specified distance there is a definite 
size of image. If now the man walk away from the camera the 

image on the focussing plate is seen to decrease in size. Pre- 

cisely the same thing occurs on the retina. If I look at a man 

five feet ten inches in height a certain 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 is for some mysterious reason becoming 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, my mind corrects the physical data. I cannot but regard 
such a process as mental, and not physical. If there were no 

mind or intelligence but mere mechanism, then the same size of 

physical image 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. 

Little need be said about the effect which differences of 

illumination make on the perception of distance. Under certaip 
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conditions of the atmosphere a range of hills at some distance 
from the observer appears much nearer than in other states of 

the atmosphere. The causes of this are not well understood, nor 

is the matter of very great importance. The amount of 

moisture in the atmosphere and differences in the barometric 

pressure naturally have an effect upon its index of refraction, 
and it is probably on this change that such differences in 

apparent distance depend. 
Parallax is quite easily understood. It is of service equally 

to two-eyed persons and to one-eyed persons. I take a member 

in the front of my audience as a point of fixation and I move 

my head from one side to the other, and I find that as I do so 

his head in its turn covers certain objects behind it. I find that 

his head comes between me and a gentleman sitting behind him 

when I am in one position. When I move to another position, 
then I find that his head prevents me seeing somebody else. 
That is a brief and homely illustration of what is meant by 

parallax, and it is of especial use to one-eyed people in helping 
them to determine the relative distances of various objects. 

3. In the next place I wish to call attention to the fact that a 

man or woman possessed of two good eyes, when in health and 

sober, sees singly ; in other words, has binocular vision. Now I 

propose to show that this also is a mental phenomenon. If I 

hold my finger or other suitable object at about eighteen inches 
in front of my eyes, and look fixedly at my finger, I become 

aware, so soon as my attention is called to the fact, that an 

object at a greater distance, say a picture on the wall, appears 
double. Conversely, if I look fixedly at the distant object, the 

finger immediately appears double. It is only when the 

attention is aroused that these facts are perceived. Yet in 

health, when we casually look at any point in space, double 

images are formed for every point except for the point of 

fixation, and for some others which are defined as being on the 

horopter. The double images are formed, but they do not give 
rise to double vision unless our 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 suppressed. 
4. Lastly, and very briefly, I think it is justifiable to call 

attention to the main facts of convergent squint. There are 
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many other forms of squint, but the convergent is much the 

most frequent, and therefore it is the only one that I will bring 
before your notice. A complete exposition of the subject of 

squint would require many evenings. In convergent squint one 

eye is used to look straight at the object while the other is 
directed elsewhere. I define squint as being any condition in which 
the axes of the eyes do not intersect at the point of fixation. In this 

particular form of the malady the axes of the two eyes actually 
cross each other. In ordinary vision the axes intersect at the 

point of fixation. In convergent squint they intersect at a point 
considerably nearer the patient. But now a remarkable circum- 

stance must be stated. A considerable number of years ago it 

was noted by a Dutch observer, Donders, that in the large 
majority of persons with convergent squint the squinting eye is 

extremely defective as regards visual acuteness, and, indeed, so 

great is the defect that sometimes it possesses no useful vision. 

A still more remarkable phenomenon was observed, namely, 
that this partial blindness was invariably present when the 

squint had begun in the first two years of life, and was never 

present when the onset of the malady was delayed to the fifth 

year. Further, the defective vision which is associated with its 

early onset can never be remedied. If the eye be allowed to 

continue squinting, then the defect becomes permanent. In after 

life the eye may by surgical interference be put approximately 
straight, but the vision does not improve, but remains per- 

manently defective. Now, the explanation 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 images which would otherwise ensue. It 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 after the process of training is complete, a 



176 Dr. Freeland Fergus?The Psychology of Vision. 

mental process comes in, and no cognisance is taken of one of 

the two images. One of them is disregarded just as thoroughly 
as are those double images which I have already shown are 
constantly present, but are not seen unless our attention is 

awakened to them. 

During the course of the preceding remarks I have again and 
again pointed out that after all vision is not purely physical. 
Vision has no doubt a physical basis, but the interpretation of 
the external stimuli is, as I think I have conclusively shown, 
mental. Let us hear the words of Helmholtz, one of the 

greatest thinkers of modern times, a man who in his day ranked 

along with our own Kelvin and James Clerk Maxwell. Nobody 
has done so much as Helmholtz to advance our knowledge of the 
mechanism of vision, and his conclusion of the whole matter is 

briefly summed up 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 universal medium 
known as the luminiferous ether. The optic nerve itself is 

blind. It merely conducts sensations produced by the images 
formed on the retina. The occipital region, which is the part of 
the brain involved in vision, is itself blind. We all locate our 

function of vision in our eyes, but that is an illusion. The eyes 
do not see, they merely collect images and transmit their effects 
to the occipital region of the brain. What takes place there 
nobody knows. My own impression is that science has done 

very little in explaining to us the absolute. Outside of the 

province of mathematics and pure physics science is very largely 
nothing less nor more than a cataloguing of things. Rarely, we 
might almost say never, does it give any final explanation of 
how the objects of its investigations came to exist. 

I think I have thus shown that in the very important part of 
physiology which deals with vision the crude materialism of 

forty years ago requires great modification. But the arguments 
against materialism from the ethical standpoint are even more 
cogent. If the materialist's doctrine be true, then every person 
who exists simply follows necessary and all-controlling laws. 
There is 110 freedom of choice, and consequently there is no such 
thing as morality and its converse immorality; there is no 
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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. You cannot have a 

successful country or a successful community or a successful 
individual?I mean in the real and true sense successful?on 

anything else than an ethical basis, on a basis of character and 
not of material and physical force. So far as human finite 

existence is concerned, we cannot get outside of moral responsi- 
bility without disaster from every point of view. 

If you will give me a few minutes more there are one or two 
other suggestions I should like to make before finally closing. 
Few educated men at this time of day will be found who are 

ignorant of the generally accepted theory that man is descended 
from the anthropoid apes. So far as I am aware, the first man 

to start this theory was Lord Monboddo, an eccentric Scottish 
Law Lord. The suggestion made by him received much support 
from the philosophical speculations of the great Darwin, and 

Huxley's polemical attitude called popular attention to the new 
doctrines. Now the evidence in favour of organic evolution is 

extremely strong, and there is no other theory which at present 
so admirably explains the facts pieced together by comparative 
anatomists. Looking at the matter from the morphological 
point of view, intelligent men must and will accept the doctrine 
of organic evolution. From the standpoint of comparative 
anatomy man's next door neighbour is the ape. But what about 

the mental standpoint ? To my way of thinking the dog and the 
horse are, so far as intelligence goes, nearer human beings than the 

ape. Both of these are so intelligent that they can be domesti- 
cated 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 she 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 brain of the bee consists of a single ganglion. I 

do nob know how my audience may look at the matter, but, 

personally, I have great difficulty in coming to the conclusion 
that intelligence is a function of the quantity of brain matter. 
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The phenomena of hypnotism also have, so far as I am aware, 
never been explained by any physiologist. Yet these phenomena 
are undoubtedly genuine. No one who has taken the trouble 

to investigate the facts has the smallest doubt that in genuine 
hypnosis one person obtains an absolute mental control over 
another. If any fact is certain that 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. 
A fresh development, possibly in the direction of hypnotic 

treatment has recently taken place. There is now a very con- 

siderable school of psychological practitioners who treat, and 
that with great success, certain mental disturbances as mental 
and not as physical. That alterations in brain structure due to 

many different causes do give rise to mental changes is one of 
the surest facts in physiology, but there seems to be a growing 
opinion amongst some trustworthy practitioners well qualified 
to speak that there are cases of mental derangement which are 

purely mental. 
I have no doubt as to the truth of telepathy. Cases of 

thought transference are, so far as I can judge, too frequent 
and too circumstantial to be explained by saying that they are 
mere coincidences. 

I know nothing about modern spiritualism. It has been 

accepted by some of the strongest intellects of our time, and has 
been denied, be it said, largely on a priori grounds, by equally 
celebrated authorities. Whatever it may have of truth in it as 

regards matters of moment I do not know, but I am certain 
that the spirits of the departed do not return to this earth for 
the purpose of upsetting a table for the entertainment of an 

afternoon tea-party. To me it seems profane to imagine that 
souls who ,are in the enjoyment of bliss leave that happy 
condition for any such childish purpose. 


