On the invention of stereoscopic glasses for single pictures : with
preliminary observations on the stereoscope, and on the physiology of
stereoscopic vision / by T. Wharton Jones.

Contributors

Jones, Thomas Wharton, 1808-1891.
Royal College of Surgeons of England

Publication/Creation
London : John Churchill, 1860.

Persistent URL

https://wellcomecollection.org/works/dn4dp2yx

Provider

Royal College of Surgeons

License and attribution

This material has been provided by This material has been provided by The
Royal College of Surgeons of England. The original may be consulted at The
Royal College of Surgeons of England. where the originals may be consulted.
This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

1] | L 3| B
/ L | r- i | f| Ny ’
LT 3
. 1 L 1 | | 1
1 1 ] | | | 1l .
| ] o .
k 1 4 1 ] - F N
A i W F L 3 1 . J
a1 408 4 L Y L BB SR L
¥ T SWE T
L '
o Fath i T . TR T i T ™ T .
: . | = H | R | . |
J 4% J i J § B L, ) S0 U kA A
1 i | 1] F i H :
i | i - i TR | 1 1 J5 1 ¥, i i 1T e
1 i 1 1 LS | oL | [ali; [ ] L P B L B (3]
i LY YAl TTUTIO (k] GREAT IN, ETC TC
) y Lanl 7 Rl &
1 L § 1 i [













ON
THE INVENTION OF

STEREOSCOPIC GLAMSSES

FOR

SINGLE PICTURES,

&e. &e.

CHAPTER L
ON THE STEREOSCOPE.

STUDENTS of drawing, especially in their early
essays, must often be perplexed to find the perspec-
tive which they have sketched, while using one eye
alone, different from that which presents itself when
the object 1s looked at with the other eye alone, and
still more different from that which is seen with both
eyes in action. 1 remember, when a boy learning to
draw, that I never could trace any satisfactory outline
of an object if I looked at it with both eyes; and
that, although I did not experience the same difficulty
if I used one eye only, my sketch appeared very in-
accurate when I came to compare its outline with the
appearance which the object presented either to the
other eye alone or to both at the same time. Having
thus found that I could not draw any other appear-
ance but that which presents itself when the object 1s
viewed with a single eye, I gave up the attempt to
uge both in sketching, I did not, however, until long
afterwards, become convinced that it is really impossi-
ble to represent, on a plain surface, the appearance
which objects of three dimensions present when viewed
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experiment of making drawings on paper of the two
dissimilar perspectives of an object of three dimen-
sions,—the one perspective as seen with the right eye,
and the other as seen with the left,—and presenting
them simultaneously, each to its respective eye, . e.,
the drawing of the right perspective to the right eye
only, and the drawing of the left perspective to the
left eye only. The result was, that the observer per-
ceived an appearance of the object in relief or intaglio
as full and complete as if the real object had been
actually before him—an appearance incapable of being
represented by a single drawing on a plain surface,
and unlike either of the perspectives of which the
drawings on paper were actually presented to the
eyes.

g This experiment was devised and the instrument
for it—the Stereoscope—constructed by Mr Wheat-
stone more than twenty years ago. In thus attri-
buting to Mr Wheatstone the invention of the Stereo-
scope, however, it would be unjust to ignore the claim
of Mr Elliot, of Edinburgh, who, according to Sir
David Brewster, had, a few years before Mr Wheat-
stone published on the subject, projected a similar
mstrument, which, however, he did not publicly exhibit
until 1839, a year after Mr Wheatstone had made
known his invention. Mr Elliot’s dissimilar per-
spective drawings, a copy of which Sir David
Brewster gives in his work on the Stereoscope,
prove that he had correctly conceived the prin-
ciple of stereoscopic vision. Whatever may be the
claims of Mr Elliot, however, to the honours of inven-
tion, it cannot, I believe, be denied that it was directly
from Mr Wheatstone’s Stereoscope, subsequently modi-
fied and improved by the addition of Sir David
Brewster’s lenses, and supplied by photography with
perspectives for the slides embracing every variety of
subject, that Stereoscopy, such as it is now known in
all its beauty and perfection, was developed.
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diagrams at first employed, and while the Stereoscope
was, therefore, as yet but little known and appreciated,
I remember more than one instance in which an artist
stoutly maintained, in opposition to what I said to
the contrary, that the objects represented in painting
did appear in as full relief or intaglio as that in
which they actually appear in nature when viewed
with two eyes.

The essentials of a Stercoscope are :—1st. The two
perspective pietures of the slide ; the one heing such
as would be seen by the right eye, and the other
such as would be seen by the left, supposing the real
object represented by them were viewed at no great
distance. 2nd. An arrangement by means of which
the right perspective picture may be received by the
richt eye exclusively, and the left by the left eye,
each on those parts of its retina which would have
been impressed had the eyes been actually directed
to the real ohject.

The arrangement in question need be of a very
simple character. Thus, let the annexed figures be
the dissimilar perspectives of a slide; a board of a

book, or even the flat hand held between the eyes,
will serve the purpose, though not without some
straining of the sight. By the arrangement in Sir
David Brewster’s Lenticular Stercoscope there is no
such straining, but immediately we look into the
instrument the stereoscopic effect is seen, just as if there
was the real object In miniature enclosed in the box.







CHAPTER II.

ON THE PSYCHICAL ACTION OF THE OPTIC NERVOUS
APPARATUS, AND ITS ADAPTATION TO THE PHY-
SICAL CONSTITUTION OF THE EYE—OUTNEsS OF
VISUAL PERCEPTION. — ERECT VISION, THOUGH
RETINAL IMPRESSIONS ARE INVERTED.

WaiLe the projection on the two retine of the dis-
similar perspectives of an object or the dissimilar
perspectives in the Stereoscope is a physical process,
our perception of relief or intaglio from the impres-
sions thereby made is a psychical or mental act, and
therefore not at all to be explained by any refe-
rence to the physical principles according to which
the perspectives come to be pr{)}ectu;d on the two
retinee.  In short, given the impression on each
retina of the dissimilar perspective of an object of
three dimensions—mno matter, let us suppose, how
the impressions came to be made, provided they are
made on certain parts of the retina—and we perceive
the stereoscopic effect.

As physical and psychical questions are thus
mvolved in our subject, we must, in discussing the
theory of stereoscopic vision, take care not to con-
found the two with each nther, but to keep them
prominently distinct. In order to do this, it will
be necessary to premise some observations on the
psychical action of the optic nervous apparatus
generally, and its adaptation to the physical consti-
tution of the eye.

The physical part of vision has ended when, by
the optical action of the refractive media of the
eye, the rays of light from the object looked at
have been brought to foci on the retina. With the
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its visual perceptions is that of the axis rays of the
cones of light which make the impression. The
mind, therefore, in referring its visual perceptions
outwards, does so to the side opposite that on which
the impression is made on the retina. Thus, if the
impression is made on the lower part of the retina,
the sensation resulting therefrom 1s referred to a
point outwards and upwards—to that part of the
object, in fact, whence the rays making the impression
come. If the i impression is made on the upper part of
the retina, the sensation resulting therefrom is referred
to a point outwards and downwards. And so on—if on
the right side of the retina, to a point outwards and to
the left ; if on the left side, outwards and to the
richt. Though it is thus outwards in the direction
of the axis rays of the cones of light, making the
impression, that the mind refers the sensa.tmn 1t
1s proper to observe that this in no way dependﬁ
on the direction of the rays of light; for if the
axis rays be prevented from entering the eye, the
same effect nevertheless follows the impression of
any of the circumferential rays alone, the direction
of which is different. Besides, a luminous spectrum
excited by an impression on the retina independently
of light—by direct pressure, for example—appears
to us, in like manner, projected outwards, and to
the side opposite that where the pressure is applied.
It is on this law, which has been named the law
of visible durection, that our seeing objects upright
as they are depends, notwithstanding that, in con-
formity with the laws of light, the pictures of
external objects projected on the retina by the
dioptric apparatus in front of it are neccssfml
mverted—m other words, erect vision, nﬂtwﬂhata.nd-
that the impressions on the retina are inverted.
In this law, we have an additional example of the
adaptation of the psychical endowments of the retina
to the optical conditions under which external objects
make their impressions on that nervous expansion,
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the consequence will be that the two impressions
will be perceived by the mind separately, and the
object will appear double,—that is to say, two images
of the object will be seen, each being referred by the
mind to a different place in the field of view. |

Amidst the various movements of the eyeballs, the
correspondence in direction necessary for single vision
is maintained by the concurrent action of their
muscles.

In accordance with the law of visible direction,
the mind, in referring a sensation excited by an
impression on the retina to without and to some
distance from the eye, does so in a direction depending
on the part of the retina impressed. Now, when
similar impressions are simultaneously made on ecor-
responding parts of the two retinee, the two similar
sensations resulting from the impressions are referred
by the mind outwards to one and the same place.
The image seen by the one eye, thus coinciding with
that seen by the other, the object appears single.
This, so far as regards distant objects, is true; but
there are other considerations to be taken into account
in explanation of single wvision with two eyes. The
images of a mnear object, viewed by each eye sepa-
rately, are not referred by the mind to exactly one
and the same place ;—that is, as has been already
shown, the right eye, when the left is shut, sees the
object a little to the left of the place where it
appeared to the two eyes to be; and the left eye,
when the right eye is shut, sees the ohject a little
to the opposite side. As soon, however, as the two
eyes are in simultaneous aection, the two images come
to be referred to the same place. When the two
images are thus referred to one and the same place,
and consequently appear run together into one, it
cannot exactly be said that they are superposed
merely ; for we have seen that the two dissimilar
perspective 1mages of an object of three dimensions,
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corresponding pounts.  Still, if the non- -correspondence
of the points of the two retinee impressed be beyond
certain limits, there is double vision.

In elucidation of the question of corresponding
points, it is to be observed that the retina is endowed
with the greatest sensibility in the region of its vertex,
or central part. Thence, towards its circumference,
the sensibility diminishes. In consequence of this, we
see very distinctly only that part of an object to which
the axes of the eyes are at the moment turned. The
difference in the degree of sensibility of the central and
circumferential parts of the retina may be illustrated
by a reference to the different degrees of sensibility
manifested by the skin at different places—the skin
of the lips, for example, and the skin of the cheeks.
If the two points of a pair of compasses, when the
legs are separated a very short distance from each
::rther, be applied to the slml of the lips, we distinguish
the two impressions ; but when the points are a,pphed
to the skin of the chcek there is no distinct perception
of two points, but a sensation is experienced as if one
impression only were made, and that not a very well
defined one.

Thus 1t 18, to return to the consideration of the
combined sensations of the two retinz, that though the
mind perceives separately impressions on neighbouring
non-corresponding points of the two retinse in the
region of the vertex or most sensible part, at the same
instant of time, it does not perceive separately impres-
sions on neighbouring non-corresponding points at the
circumferential and less sensitive parts of the retinee.
It perceives merely a sensation as if one impression
were made, and that not a very well defined one—a
sort of mean of the two.

To apply what has just been said of the difference
in the degree of sensibility which the retina presents
from its centre to its circumference, to the question of
single vision with two eyes:—In viewing an object

B






CHAPTER IV.

ON STEREOSCOPIC VISION, OR THE VISUAL PERCEP-
TION OF THE THREE DIMENSIONS OF SPACE—
LENGTH, BREADTH, AND THICKNESS.

THE preceding disquisition on single vision with two
eyes has prepared us to enter upon the examination of
the nature of stereoscopie vision, or the visual percep-
tion of the three dimensions of space—length, breadth,
and thickness—or solidity and depth.

All that can be perceived of solidity or depth by
means of one eye may be represented by painting on
a plain surface ; but we have shown that it 1s not so
in regard to what can be seen of them by means of the
two eyes whilst their axes are in a state of con-
vergence. In the former case, a semblance of solidity
or depth is seen ; and this is all, as before pointed out,
that a picture can represent : in the latter case, solidity
or depth is perceived as really as it may be by the
touch of two fingers ; and this, as also before pointed
out, 1s what a single picture cannot represent. The
pereception of solidity or depth 1s owing to the position
of the two eyes in the head at some distance apart,
whereby each is fitted to receive on its retina a
different perspective of the object, whilst the mind, in
conformity with an original inborn law of the economy,
does not perceive two superposed dissimilar images,
but only a single one, and that, unlike either of the
two perspectives, in full relief or intaglio, as the case
may be.

When the object looked at 1s so very distant that
the axes of the eyes are little or not at all convergent,
not more of solidity or depth is seen with the two

B 2






21

as certainly and demonstrably as we can by the
touch when moulding the hand around the object.
The faculty of perceiving the three dimensions
of space with the two eyes implies the faculty of
recognising, by the same means, the distance and
pf}sit'mn of objects looked at with the optic axes in
a state of convergence. Whilst, with the two eyes,
objects and their several parts are seen fixed, as it
were, each in its own position and at its own dis-
tance, the same is not the case with one eye. We
cannot, for instance, with one eye only so perceive
position and distance as to be able accurately to
pour wine into a glass, snuff a candle, or perform
the like operation. With one eye, indeed, we cannot
even, under all circumstances, dlstmn*msh between
relief and intaglio. Thus, if we look with one eye
fixedly on the intaglio of a seal from which the
light 1s shaded, the design will sometimes appear as
if in relief ; but as soon as we open the other eye,
the illusion is dissipated, and the intaglio becomes
unmistakeably evident. As in viewing very distant
objects with the two eyes the optic axes are not
convergent, the perspectives received by the two
retinee are similar ; we, therefore, do not perceive more
of their three dimensions than we can with a single
eye. We cannot, accordingly, even with the two
eyes, determine with great exactness the relative

position and the projecting or receding of distant
objects,
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we perceive it in the distance receding horizontally
away towards the horizon, into the depth of the
space before us. Such is the general effect, irre-
spective of the objects that intervene. As to them,
they are seen to stand out in different degrees of
relief, both in respect to their relative position and
to their component parts, according to their distance;
—objects in the foreground, boldly, like pillars, as
it were ; objects in the background, rather flat, like
pilasters.

With one eye, we do not perceive this horwzontal
recession of the landscape towards the horizon. The
background appears rather to ruse wertically in the
field of view to meet the sky at the horizon ; whilst
the various objects present no greater relief in the
foreground than they do in the background, except
such apparent relief as depends on nearness, size,
&c.,—no greater appearance of relief than may be
represented by panting on a plamn surface, which 1s
merely a semblance of relief.

As, In viewing the natural landscape, even the
ohjects in the foreground are at some considerable
distance from us, they do not appear to the two
eyes in very strong relief. The most striking effect
usually taken cognisance of by the two eyes is that
of the horizontal recession of the landscape towards
the horizon.

In the Stereoscope, the relief or intaglio of the
subject almost always appears much greater than is
seen 1n nature. This is owing to the dissimilarity
of the two perspectives of the slide being made very
much greater than that which the perspectives received
by the two retinze from the real ohject could by
possibility present, with the eyes placed as they are
in the head at so short a distance apart. The great
dissimilarity of the two perspectives on stereoscopic
slides is intentionally produced by placing the two
camer#®, by which they are respectively taken, at a
considerable distance from each other. By this con-






CHAPTER VL

ON THE STEREOSCOPIC GLASSES FOR SINGLE PICTURES,
—THEIR FORM AND OPTICAL ACTION, AND THE
STEREOSCOPIC EFFECT OBSERVABLE WITH THEM.

A Goop picture appears to one eye exactly like
what the reality would have appeared to one eye; but
to both eyes the picture is not only not like what
the reality would have appeared to both eyes, but
is less natural-looking than it is to one eye. The
interference of the second eye mars the illusion of
relief as seen with one eye, by betraying to us the
flatness of surface. For, to repeat the remark before
made, as with the two eyes we recognise full relief
or intaglio, so, on the other hand, with two eyes
we detect the absence of it.

After viewing a picture in the Stereoscope, the best
painting, it must be confessed, appears flat and tame
in comparison. Considering this, the question has
frequently presented itself to my mind, Would it be
possible to form lenses through which, when presented
before both eyes, any single painting or picture might
be seen with something of a real stereoscopic effect ?

The conditions for stereoscopic vision being the
projection of a dissimilar perspective on each retina,
I saw that lenses by which something of a stereoscopie
effect in a single picture might be produced, should
be of such a form as to be capable of making the pie-
ture looked at appear narrower or broader, on one side
to the one eye, and on the opposite side to the
other eye.

On applying to an optician to get glasses of such
a form made, I did not receive much encouragement.
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has now been accomplished by the ingenuity of Mr
Slater, of 136 Euston Road, at whose establishment the
lenses are made with as much perfection nearly as
ordinary spherically-curved lenses.

Description of the Glasses—The glasses of what
I call the fundamental form are plain on one side and
concave on the other. In the curvature of the concave
side lies the peculiarity in the form of the glasses.
In a horizontal section, the curve of the concave
side may, for the sake of convenience, be described
as a circular eurve running into a tangent ; though,
properly speaking, it is something of a cycloidoidal
curve. In a vertical section the curve is parabolical
or circular, and of a radius somewhat longer than
that of the deep part of the curve of the horizontal
section. By means of this proportion between the
horizontal and wvertical curves, the difference in the
power of most people’s eyes to bring horizontal and
vertical rays to a foeus is corrected, and definition of
the sight thereby improved. Glasses of two different
powers in this respect have been made. Some persons
find the one power, others the other power, give them
the best definition. These two powers suit most eyes,
but glasses of any other required power could be made
without involving any difference in their stereoscopic
performance.

The rays of light which diverge vertically from an
object, in passing through a glass of the form just
described, are made more divergent in an equal degree
vertically above and below, The rays which diverge
horizontally from an object are, on the contrary, ren-
dered greatly more divergent only in passing through
that portion of the glass which presents the deep
concavity. If, therefore, holding such a glass before
one eye, the portion of it presenting the deep con-
cavity being next the nose, we view a picture through
it, the picture will appear slightly narrowed on the
side next the nose—the side, namely, the rays of light
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strikingly, whilst the opera-glass or field-glass is, at
the same time, improved as an opera-glass or field-
glass. Glasses having the superaddition to the fun-
damental form of a spherical convexity on the
opposite side, the radius of which equals that of
the concave curve presented by the vertical section
of the fundamental form, and thus so far neutralized
in their divergent power, may be fitted nto any
opera-glass or field-glass without interfering with
the optical relation between its object-glass and eye-
glass.™

In viewing a good picture with an opera-glass
fitted with the stereoscopic glasses—say a landscape
—the objects represented are all taken in by the two
eyes at one glance, and appear to stand out in their
relative position and distances, whilst the horizontal
recession of the distance towards the horizon is very
evident. The amount of stercoscopic effect thus
oiven is sufficient to impart to the picture much of
the appearance of reality which the real scene,
viewed with the two eyes, would have presented ;
for in pictures the objects are commonly represented
as seen at some distance, and could not therefore
have appeared in nature to the two eyes in much
stronger relief.

The stereoscopic effect produced by the stereo-
scopic glasses is very slight, when compared with
that usually presented in the stereoscope. It is,
however, to be remembered that the effect of relief
or intaglio observed in the stereoscope is wusually
much exaggerated—is not such as the landscape or
other subject represented could by any possibility
present in nature, The effect in the stereoscope,

# Any binocular opera or field glass can be fitted with the
stereoscopic glasses, The very convenient small patent opera
and field glasses of Mr Dixey, Optician, 3 New Bond Street,
which he has fitted with stereoscopic glasses, I have had most
experience of, and have found to perform particularly well.












