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10 Mr. R. Liebreich [ March 8,
We determine the degree of short-sightedness by the power of the
weakest concave glass that enables the eye to see distinetly at a great
distance {Fig. 2).

Fig. 2.

3. The over-sighted, o lwpel'm{rtmplc eye, on the contrary, has
too weak a refraction: it unites convergent rays of light upon the
retina ; parallel or divergent rays of light it unites behind the retina,
unless an effort of accommodation is made. The degree of hyperme-
tropy, or over-sightedness, 1s determined by the focal distance of the
strongest convex glass with which objects can still be distinetly seen
at a great distance (Fig. 3).

Hypermetropy has no essential influence nupon painting ; it only
reduces the power of application, and must therefore be corrected by
wearing convex glasses. This ean never beavoided if the hypermetropy
18 80 great as to diminish the distinetness of vision. Short-sightedness,
on the contrary, generally influences the choice of the subject of the
artist and also the manner of its execution. As a very small hand-
writing 1s an indication of short-sightedness, so we find that artists
who imnti small pictures, and fnn-.h the dninla with great minuteness
and with fine touches of the brush, are mostly short- ngl ited.

Sometimes the shape of the eye diverges from its normal thlwrlr"‘ll
form, and this is called .l"-i_lgﬂli'l‘llﬂﬂl T II!‘-u has only been close aly in-

vestigated since Airy discovered it in his own eye. Figure to yourse 1f
meridians drawn on the eye as on a globe, so that one pole is placed
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elongated, and all details are in the same manner distorted. What ig
the canse of this? Has the degree of his astigmatism increased ?
No : this does not often hrup]wn but the effect uf ,lHl]ll"IllrltlhTI] has
donbled, and this has }I.l]][H ned in the following manner :—An eye
which 1s normal as regards the vision of wvertical lines, hut short-
sichted for horizontal lines, sees the objects elongated in a vertical
direction. When the time of life arrmves that the normal eve ht‘t!tlrllth‘.
far-sighted, but not yet the short-sighted eye, this 'wrignupu,fiv eye will
at almr[ distance see the vertical ll.]tLH IlltllHtlII{t]‘lr' but horizontal lines
still distinctly; and therefore near objects will be elongated in a
horizontal direction. The portrait-painter, in whom a slight degree
of astigmatism manifested itself at first {mlv by the indistinctness of
the horizontal lines, has now become 11[]—'-.1”]!]1'.{11 for vertical lines, and
therefore sees a {ilhmni person elongated in a vertical direction; his
picture, on the contrary, being at a short distance, 1s seen by him
enlarged 1 a horizontal direction, and 1s thus painted still more
elongated than the subject i1s seen; so the fault is dounbled. I shall
be able to show this more clearly !J'.. experiments.

The vertical and horizontal lines of this diagram {l]n'_ 4) are
reflected with equal distinctness upon the screen by the spherical
apparatus. Those among my audience who have a de cided form of as-
tigmatism will, nev LI'.“lL‘]t‘b\ see them differently. Those whose sight
is normal will only observe a difference after T have added a cy lin-
drical lens to this apparatus, and thus made it astigmatical {l‘]{,:‘ D).

Fig. 4. Fig. 5.

Ordinary spectacle glasses are worked by a rotating mov ement on ihi:
surface of a s-'phln-; eylindrical lenses are worked by moving 1E|IL
olass backwards and forwards upon a cylindrical sur Frlulv Suc t!
'gl:u-;m.-s produce an optical effect only in one direction. If instead ©
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white lines I make the experiment with coloured lines, it will show
the mixing of colours produced by astigmatism; and if I now turn
the axis of the lens, you will observe the effect of different forms of
astigmatism.

I show you here a square (Hig. 6): if I added a cylindrical
conecave w]abs, with its axis placed horizontally, the square becomes
an oblong.

In order to show you how it is possible that the same eye may see
an object at too great a distance elongated in a vertieal direction, and,
on the contrary, one that is too near e ﬂ!"ll;{[’d m a horizontal ﬂuectmn
I need only place this cylindrical glass before or behind the focus of
the apparatus without t.llll'il]l“" ihe axis, and you will then see the
square, first elongated in a vertical direction (Fi ig. 7), and then
enlarged in a horizontal direction.

Fig. 6. Fig. 7.

Lastly, T show you a portrait. Imagine to yourself that it repre-
sents the person whom the astigmatical painter is painting ; then, by
aid of the eylindrical glass you can form an idea how the painter sees
this person.

If I alter the position of the g‘lasa} the portrait assumes the form
in which the painter sees his own painting on the canvas. This will
explain to you why he paints the portrait still longer than he sees the
person.

With regard to an anomaly of sight, which seems almost foreign
to the Hul:;Lm of painting—Il mean colour-blindness—1I will also say

a few words here, as the subject seems to be regarded with partic ular
interest in England,

What we ecall ecolour-blindness i1s a congenital defect of vision,
which 18 characterized by the absence of one of the three primary
sensations of colour. The primary sensations of colour are red,
green, and violet, according to Thomas Young and Helmholtz; or
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