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seribed, to note the deflection of the galvanometer needle, and
then to observe whether or not any effect was produced on the
impact of a beam of light, during its continuance, and on its
removal. In a few of our earlier experiments we used Du
Bois-Reymond's multiplying galvanometer, but finding the
amount of deflection obtained was so small that the effect of
light could not be readily observed, we have latterly used Sir
W. Thomson's exceedingly sensitive reflecting galvanometer,
kindly lent us by Professor Tait. We met also with secondary
difficulties, such as the dying of the nerve, the impossibility of
maintaining an absolutely constant zero, and an absolutely
constant amount of polarity, the effects of heat, &ec. ; but these
difficulties we have overcome as far as possible by the most
approved methods. The changes in polarity of the apparatus
occurred slowly, and could not be mistaken for the changes
produced by the action of light, which we found occurred sud-
denly, and lasted a short period of time. It is also important
to state that the deflections we observed do not at present
profess to be absolute, but only relative values. About five
hundred observations were made previous to the date of this
first communication, and we took every precaution to obtain
accurate results. The effects of heat were carefully avoided, by
covering over the troughs, on which the eye under examination
rested, with a spherical double-shell of glass, having at least
an inch of water between the walls.

The results we have arrived at are as follows :—

1. The action of light on the retina is to alter the amount
of the electro-motive force to the extent of from 3 to 7 per
cent. of the total amount of the natural current.

2. A flash of light, lasting the fraction of a second, produces
a marked effect.

3. A lighted match, held at a distance of four or five feet,
is sufficient to produce an effect.

4. The light of a small gas flame enclosed in a lantern, and
caused fo pass through a globular glass jar (12 inches in
diameter), filled with a solution of ammoniacal sulphate of
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5. On using the anterior portion of the eye, so that the
cornea and posterior surface of the crystalline lens were the
poles, we obtained a large deflection, which was, however, in-
sensible to light.

6. The sclerotic and nerve without the retina, in the same
manner, gave a large natural electro-motive foree, also not
sensitive,

7. The distribution of the electro-motive force between the
different portions of the eye and cross section of the nerve may
be stated as foilows: The most positive structure is the cornea,
then the sclerotic, then the longitudinal surface of the nerve;
the cornea is also positive to the posterior surface of the crys-
talline lens, and the retina itself seems to be positive to the
transverse section of the nerve.

8. As to the effects produced by lights of different intensities.
If a candle is placed at a distance of one foot from the eye,
and then is removed ten feet, the amount of light received by
the eye is exactly one hundredth part of what is got at a
distance of one foot, whereas the electro-motive force, instead
of being altered in the same proportion, is only reduced to one-
third. Repeated experiments made with the eye in different
positions has conclusively shewn that a quantity of light one
hundred times in excess of another quantity, only modifies the
electro-motive force to the extent of increasing it three times
as much, certainly not more,

9. It was apparent to us that these experiments would ulti-
mately bear upon the theory of sense-perception as connected
with vision. It is now generally admitted that no image, as
such, of an external object, is conveyed to the sensorium, but
that in reality the brain receives certain impressions of altera-
tions taking place in the receiving organ. The natural query
then arises—are the physical effects we have described and
measured really comparable in any way with our sensational
differences in light perception, when we eliminate all mental
processes of association, &c., and leave only perception of dif-
ference of intensity? In other words, are these changes the



= - 1 [§ 1. | =) -
S =] o 1
=) [ St B T - LA L) 3 z | [
. x 1
1117 = ] =iy 3 Y O E "
I LT 1
il 1 T=ls +
" | 1 = it
LE LISV 2 18 Y LRTE S i
[










13

sensitive to light; and ¢. When light was allowed to impinge
on both eyes, while the one pole was in contact with either eye
and the other with the left optic lobe, the result was nearly
double that produced by the impact of light on one eye alone,
either right or left. These effects may be explained by the
decussation of the optic nerves in the optic commissure.

5. The eye of a snake' was examined, and in its action
resembled that of the frog.

6. We are therefore now in a position to state, that the law
of the variation in the electro-motive force of the retina and
optic nerve, holds good in the following groups of the animal
kingdom, Mammalia, Aves, Reptilia, Amphibia, Pisces, and
Crustacea.

7. Many experiments have been made which prove that the
psychophysical law of Fechner, alluded to in previous com-
munications, is not dependent only on perception in the brain
but in part on the structure of the eye itself. The -effects
which occur on, during, and after the action of light on the
retina, also take place after the eye has been removed from all
connection with the brain. Thus the law of Fechner, is not,
as has been hitherto supposed, a function of the brain alone,
but is really a function of the terminal organ, the retina.

8. We have also employed a new method of registering
galvanometrical variations, which may be of service in many
physical and physiological researches. This consists in placing
at the proper distance from the galvanometer, instead of the
‘ordinary graduated scale, the surface of a cylinder covered
with paper, and moving on a horizontal axis by clock-work.
The spot of light reflected from the galvanometer mirror is
rendered more precise by having the shade of the galvan-
ometer lamp blackened over the entire surface, with the excep-
tion of a spot about three millimetres in breadth, in the centre
of which a line or cross is made of soot. The image of this line

' Kindly sent us by Mr Bartlett, of the Zoological Gardens, Regent's Park.
We have also to acknowledge the kindness of Mr Lloyd, Manager of the
Crystal Palace Aquarium, who supplied us with three specimens of Eledone
(a cuttle-fish, to represent Mollusca), but none arrived alive.












