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ERRATA.
Page 2, ninth line from top, truth should be (rust.

Page 2, ninth line from bottom, sensitivities should be sensitives.

Page b, sixth line from top, past should be fresh.

Page 9, fourth line from top, light should be lights.

Page 9, sixth line from top, simple should be single.

Page 9, fifteenth line from bottom, axis should be axes.
Page 12, sixth line from bottom, vibatory should be vibratory.
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THE PSYCHICAL IMPORT OF VARIABLE ACHRO-
MATOPSIA ; AN ORIGINAL RESEARCH.

BY JOHN EDWARD PURDON, A. B., M. D., CULLMAN,

Junior Counsellor of the Medical Association of the State of
Alabama.

[Re-printed from the Transactions of 1892.]

The title of my paper is rather a formidable one, but shorn
of technical language it is a condensed expression for the im-
plication that there exist certain cases of functional nervous
disturbance in which variability of the color sensibility is a
prominent feature, and that such variation is accompanied by
changed mental and physical conditions.

Color blindness proper, a congenital affection, does not
direetly enter into the consideration of this class of derange-
ments since the color vision in all my cases was at times perfect.
Indeed the sharpness of this function was the inlet by which
alone I could test the nature of the changes that occurred from
time to time in the persons under observation.

The name of Mr. William Crookes, F. R. S., the celebrated
chemist, is well known to you all, and his experiments in the
line of psychical and spiritualistic research are some of the
most accurate on record. The persons named in this paper as
furnishing valuable physiological data were some of those with
whom he made his most widely published and most startling
observations. [ have in my possession a photograph, prepared
by Mr. Crookes himself, in whi¢h he appears with a duplica-
tion of one of the sisters of the family I am about to describe,
leaning upon his arm, his own account going to show that her
natural body was at the same instant lying in a state of trance
behind the curtain, before which he was standing, with her
double leaning on his arm. I do not here offer any explana-
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tion of the modus operandi by which this ethereal body was
produced, that being beside our present purpose ; but I do
offer what I regard as of much more importanFe to us as
physiologists, namely, accurate notes taken regarding the sta-te
of that most complex but most directly presented sensorial
function, vision, under circumstances directly parallel to those
holding when Mr. Crookes obtained his physical data from
members of the same family. No one who is inclined to place
even a very small amount of truth in me as an observer will
feel justified in ignoring the value of these case notes. If
these are of no more value than to show that apparently sim-
ple sensorial entities are in reality very complex, being con-
structed out of simpler elements of feeling and so liable to
disturbance, on account of the different possibilities of arrange-
ment of such elements in time, number and order, the research
is of a certain value from an educational point of view. Asa
practical matter the inquiry is also useful, for it tends to show
that nnder conditions of nervous disturbance and specific ex-
citement the natural signs and landmarks of objective nature
are interfered with. The research shows that the colors so
familiar and so fixed may vanish for the time being without
interference with the general consciousness or decadence of
the intellectnal powers, to be restored after a time to their full
recognition as permanent elements of healthy sensation.

But it is as a first step into the mysterious region of the un-
known, between which and us the sensorial barriers become
broken down, on occasions, that I attach value to such an
inquiry. In a word, the ladies whose sensorial disturbances I
record in this paper were what are called mediums or pyschie
sensitivities, who have been repeatedly certified to as producing
the most gennine and startling manipulations of an unknown
power by Alfred Russell Wallace the great evolutionist, Wil-
liam Crookes the celebrated chemist and physicist, and many
others distinguished in art, literature and science. Anything
of a physiological nature, out of the common, during and
after such manipulations must be worth recording, and I hope
will be my excuse for venturing to present you with a subject
8o far out of the beaten track.
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During the last three years I have been bringing before the
profession, through two of the leading medical societies of the
south, certain physiological and physical matters which I be-
lieve to be calculated to throw light upon that mysterious de-
partment of psychology which goes under the name of
“Psychical Research.” On the present occasion I have
selected the subject of variable color vision as being one which
was urged upon my attention from the fact that I found its
most marked indication in the members of a family well
known to students of the occult, and who, some fifteen to
twenty years ago, were regarded as some of the best mediums in
England for the manifestation of the mysterious psychic force
which has been the great puzzle and paradox of this generation.

In the middle of the year 1871, I commenced the practical
study of psychic science, and some months after I had my at-
tention called to peculiar periodical variations of visual fune-
tions in the case of a young lady sensitive with whom I was
experimenting. I perceived that she suffered from what I
afterwards found was described by Charcot as the hysterical
eye, or, at any rate, that her case was related to the latter.
For the greater part of each month she suffered from weak-
ness of one eye with loss of accommodation and imperfection
of color vision, which, however, were both corrected by a
seven or eight inch minus glass. She also perceived black
bands or rings drawn on paper to be thickened and doubled in
a certain uniform way, when observed through the uncorrected
eye, although the sight of the other eye was very good. As
this young lady was at that time becoming famous as a
medinm, I eagerly embraced every opportunity that offered to
study such cases as hers, in the hope of finding some clue to
the nature of the changes that take place in the cerebral
machinery whenever there were present manifestations indica-
tive of the activity of psychic force. I noticed that at a cer-
taip time each month both the power to manifest the special
psychie activity and the abnormal vision disappeared together,
leaving the inference to be drawn that abnormal color and ray
vision and the psychic potentiality co-existed in her case, and
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most probably were related in consequence of a strained con-
dition of certain parts of the brain to be determined by other
observations.

Further experience tended to confirm this view, for I found,
in the case of this young lady, during actual manifestation of
great psychic power, a total disorganization of distinet color
perception and discrimination, while the evidence of brain
strain and congestion was furnished by profuse nose bleeding
coming on during the actual exercise of the psychic power.
My attention having been turned in this direction, I found
several instances of analogous color vision disturbance in
patients of mine who were haunted by subjective spectral
figures, not dependent upon drink, opium or similar exciting
causes. I think I may safely say that in all these cases the
cardiac innervation was imperfect—a sign of the general condi-
tion of the nerveus system.

Some years after I first noticed the above relations, I had
good opportunities of studying the vision peculiarities of two
sisters of the first mentioned medinm, both bright and intelli-
gent young women who did their best to assist me in my
research. The elder of these sisters, Miss K. C., was affected
in the left eye, generally corrected by a minus glass as in the
case of her eldest sister. The younger sister, Miss E. C., was
affected in the right eye, generally corrected by a plus glass.
This interesting contrast was verified again and again. Their
ages were 24 and 18 years.

In my examination of these girls I used Holmgreen’s wools,
and colored glasses of many shades, and the colors were obtained
by passing polarized light through doubly refracting crystals,the
latter being very convenient for the study of complementary
colors and the variations occurring in the perception of the
same.

In submitting the following notes, I wish them to be re-
garded as an account of qualitative experiments made under
conditions quite unfavorable to quantitative, and, more properly
speaking, scientific observations. I can at any rate vouch for
them as representing the facts and as fully supporting my
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trust in the value of similar experiences with other persons of
the mediumistic or sensitive temperament. I can positively
say that I have never perceived a gross contradiction corre-
sponding with an attempt to deceive. Order in disorder, for
the time being, is what I have observed. Any new departure,
corresponding to some past peculiarity of the sensitive organ-
ization, had only to be followed up to be identified as a member
of a class.

April 29th, 1883, Miss K. C., a wonderful medium for all
kinds of physical manifestations, was examined with the double
image prism previous to sdance. She could see with the left
eye but one image of a pencil mark ring on white paper, that
one which was most refracted. She placed the point of a
pencil a good way outside the circumference of the circle when
asked to put it exactly in the centre. As the paper was moved
the ring was unstable in its position. The prism showed two
rings in the ordinary manner to the right eye. After the
seance she could not see at all with the left eye. The right
eye remained unaffected.

Miss E. C., before the sdance, saw the two images through
the double image prism, but much separated from each other.
She also remarked, when she looked at the ground glass globe
of the gas lamp, that one of the images, that which was most
refracted, showed broad colored bands taking up nearly the
whole of the outline, in place of the normal mere edging of
color.

May 2.—Miss K. C. could see only one image through the
double image prism held to the left eye. When that eye was
supplied with a seven inch minus glass she saw both images
quite well. An experiment was then made with plates of
of selenite between two Nicol’s prisms. The color of the
purple and greenish yellow selenite were called blue and yel-
low, but when the true blue and yellow selenite was placed
between the two Nicol’s prisms the colors were not recognized
at all. Thus it appears that red and green, which were com-
ponents of the purple and greenish yellow, were unperceived
in the first pair of colors, while the blue and yellow, the un-
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ferred perception after such abstraction, were not .perceived
when durectly presented in the second pair of selenite col.ors.
After the sdance, which was a very good one, the medium
could not see with the left eye; the correcting concave glass,
which was useful before the sdance, having, after it was over,
no effect in restoring her sight. The circulation, judging from
the radial pulse, was weaker on the left side than on the right
after the sdance and neither ring could be seen through the
double image prism.

Miss E. C. was examined before the séance with the double
image prism and also with the selenite plates. She saw the
two images correctly, and also the colors, but afterwards though
she could see the two images through the prism she had lost
all sensibility for color on the affected side. Both the young
ladies were examined with the colored wools after the séance ;
they had lost all power of distinction.

A careful observer called my attention to a circumstance she
had noticed and which had a bearing upon the variation of
color perception in the case of Miss K. C. On the fourth of
May, after walking through town and feeling tired, she was
affected with transient right hemianopsia ; that is, she saw with
the left half of each retina, the other half being but little re-
sponsive to the stimulus of light, or rather the visualizing
centers in connection therewith. DBut the dark half-field
proved on trial to be more marked for the right eye than for
the left. When looking at a face she saw only the half of it,
but she could see distinctly the whole of a bright gas flame.
With the left eye she could see a shaded half face, the other
half being distinct, while with the right eye she could see only
the half face, the other half being perfectly blank. When
examined with the purple and yellowish green selenite, placed
between two Nicol’s prisms, the left eye saw the colors cor-
rectly, but to the right eye the red-violet or purple was reduced
to blue and the greenish-yellow to yellow ; that is to say, the
red was cut out in the one case and the green in the other.
Shortly after the examination, while moving about, she got a
headache across the eyes, when on trial the hemianopsia had
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disappeared and the colors were the same exactly to the two
eyes.

This lady at times, when similarly exposed to the sun and
to fatigue, had become temporarily aphasie, evidently on ac-
count of irregular circulation in the cerebral cortex. Physio-
logically speaking, her case was in many respects an exact
parallel to those of the psychic mediums here described, and,
therefore, calculated to throw some light upon them.

May 6.—Miss K. C. was examined in good light before the
séance. She had remarked while out walking with me that
red and yellow tulips appeared to her as “gray.” Examined
with the colored wools—red, dark red, blue, dark blue, light
blue, yellow and blue-green were all called “gray.” A seven
inch minus glass corrected the achromatopsia completely.
When using the double image prism she saw but one ring with
the left eye, but with the minus glass added she saw both
rings. When a beam of polarized light from a Nicol’s prism
was passed through plates of selenite and the double image
prism added to complete the combination, she saw the double
beam in complementary colors with the right eye, its normal
appearance, but to the left eye it showed as a single colorless
beam. This was true for the blue-yellow selenite, and also for
the red-green, or, more properly, blue-red and yellow-green; a
single colorless image was in all cases perceived. When, how-
ever, the left eye was armed with the seven inch minus or
concave glass, the vision of the left eye was exactly the same
as the right. After the sdance (and I may remark that all the
sdances here referred to were satisfactory in the way of mani-
festations of extraordinary activity), she could not see at all
with the left eye ; neither color nor ray vision remained. The
glass so marked before in its effect did not restore the color of
the wools, which were all described as “grays.”

Miss E. C. was examined the same day. She called the
green, blue and yellow wools “gray.” Dark blue was called
very dark gray. The cherry red and dark red she called
“dark red” and “very dark red.” With the double image
prism both eyes behaved alike, vision being normal, A check



8 PSYCHICAL IMPORT OF ACHROMATOPSIA.

experiment was then tried. On overlapping one of the im-
ages of a piece of green glass, looked at through the double
image prism, on one of those of a piece of red glass placed
near it, both being held up against the light, she did not per-
ceive the change that under ordinary circumstances is due to
the superposition of lights of different colors, she simply expe-
rienced the sensation of redness, the green being entirely ab-
sent from her apperception. The images of blue and yellow
glass overlapped as “gray” without any change being noticed.
The eye was then reinforced by a strong convex glass, and she
saw all the colored objects when brought to a distance of four
inches from the eye—the green required to be brought nearest.
Outside of that distance the red alone was seen as a diffused
light red. When tried with the selenite plates she saw the
red-violet and yellowish-green as violet and yellow, using her
sound left eye, but with the right eye, that which was the
peculiar one, she saw only the red or red-purple shade, the yel-
lowish-green complementary being entirely absent.

This young lady was examined after the seance, during
which she was for a short time ‘“entranced.” It was found
that she had lost all color sensation on the left side. The
double image prism showed double images without color ; the
wools were all “gray ” to the left eye. She remarked that the
double images of a pencil mark ring as seen by the left eye
appeared much larger than those seen by the right eye. They
had to be brought much nearer to the eye before their circum-
ferences touched than in the case of those seen by the right
eye; say, about five inches in the former case, and ten in the
latter. Before the sdance this distance was the same for both
eyes, as I had noticed after careful observation.

May 27th.—Before the edance Miss E. C., in day light, saw
through the double image prism two images when using the
weak left eye, thongh she could not perceive the colors of any
of the wools offered for inspection. The sight of the right
eye was quite normal. After the seance she saw but one
image of a ring drawn on paper through the prism when the
left eye was used. The concave glass corrected the defect,
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and enabled her to see both. During the séance, which was
held in the dark, and where many lights were seen flitting
about, she remarked that she could not see the lights doubled
by the prism. She over and over again said she saw the light
very small and simple, and this she said was the case with the
two eyes. While examining her after the seance and while
her weak left eye was corrected with the concave glass, to
enable her to see the double image of the ring, pressure was
accidently made on the right eye-ball, that eye being closed at
the time ; she immediately remarked that she saw four images!
This extraordinary observation was repeated again and again
with the same result. These images did not fade out as the
prism was turned round. Before, when she saw the second
image through the aid of the concave glass, one image faded
out as the prism was turned. On the same occasion Miss E.
C. could see the double image through the prism before and
after the séance. She saw the colored wools somewhat better
than usual; she could see red pretty well, both dark and light,
but she called the blues “greens,” and the yellows ‘gray.”
During the séance, she declared that she saw the lights which
appeared in the dark room double, but this proved on examina-
tion to be in all probability due to want of proper adjustment
of the axis of the eyes, so as to let the rays fall on correspond-
ing points of the retinz ; for when each eye was closed in turn
the lights appeared to be single to the open eye. I merely
mention this to show that rational precaution against error was
always observed.

It appeared from observation that every member of the
family, including the mother, three daughters and one son
were more or less the subjects of abnormal color sensibility.
It was ascertained that Mrs. C., the mother, possessed the fol-
lowing remarkable peculiarity. On being given light pink
wool to match, the left eye being closed at the time, she
picked out a darker pink from a group of colored wools. She
was then given the same pink to match, the right eye being
closed, and she picked out a very light brown. But strange to
say she matched colors well when using both eyes. She gen-
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erally makes choice of lighter shades 'With the left; ;lhan v:)lﬂ;
the right eye singly. There was also in the case 0 .(:31;'80 :m
youth of eighteen years, a difference of color .appre.Cld 10n
the two sides without pronounced achromatopsia, as In the case
of his three sisters. : 4

The following notes are very interesting as th'r(.)wmg ]1g'ht
upon the puzzling question of deranged color vision : Miss
K. C. was examined with colored glasses on January 16, 1882.
On that occasion she exhibited the remarkable peculiarity of
reverse color vision for red and green. When green glass was
held to her left eye, the right being closed, she at once said,
“red, a nice bright red.” This was said to be the same sensa-
tion as when red glass was held to the right eye. Again,
when red glass was held to the left eye, the right being closed,
it was called ‘““ green.” It was said to cause nearly the same
feeling as when green glass was held before the right eye.
The same was found to be the case after a séance on the 18th
of January, the colors, however, being darkened, while yellow
light was called “gray,” and blue and yellow light * black.”
All the colors were restored when a concave glass was held
outside the colored plate at a distance of four inches. When
held closer to the eye it had no effect. These experiments
were several times repeated with the same result.

On January 29th, 1882, an interesting observation was made
in the case of the eldest sister with whom I had experimented
ten years before and with whom I had first studied the
psychical import of variable color vision. When a plate of
green glass was held before her weak eye she said the light
was “gray,” but immediately on its removal she said she saw
“violet.” When red glass was held to her eye she said it was
“gray;” then, when it was taken away, she said she experi-
enced the sensation “ green.” This may be relied on as cer-
tain. With her good eye this remarkable peculiarity was less
pronoup(fed. It will !)e seen that it gives the key to the re-
verse visions of her sister, described above. The elder sister
showed what T may call semi-reversal,

It appears from these results that both red and green sensa-
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tions may be excited by the same physical cause ; but the spe-
cial eensation is determined by the state of the organism at the
time. The theory of color blindness advanced by Mr. W.
Stanley Monck of Trinity College, Dublin, receives support
from the above observations on reverse vision. IHis idea was
that in true color blindness, owing to a functional peculiarity
of the organism the pair of complementary colors were excited
together with a neutralizing effect, by the presence of ihe
stimulus corresponding to either of them acting on the retinal
expansion.

The conclusions to be drawn from these experiments appear
to me to be as follows:

1st. Nervous states with a tendency to hysteria may be
accompanied by a derangement of accommodation in one or
both eyes, which is indicative of a more general defect of “ at-
tention”” on the part of the automatic centres of the brain,
whereby the elements of sensation are generally combined into
higher psychical complexes. Observation with the opthalmo-
scope and otherwise led me to the belief that functional in-
activity depends rather upon a deficient supply of blood than
upon direct inhibition. I found that forced attention restored
the visnal function in one of the sisters when I used a distort-
ing instrument, “Stokes’ lens,” to excite her curiosity when
looking at small type.

2d. The existence of this state is a predisposing cause.in
the manifesting of psychic phenomena, such as are usually
shown by respectable medinms under test conditions, at
least in the instances of the young ladies here referred to ;
while the nose bleeding and the aggravation of visual defects
in them gave direct evidence of congestion or stasis of blood
in the brain and probably also of ansemia in varying and un-
known degrees, the latter supposition being supported by the
trains of objective nervous symptoms so commonly seen in the
case of “ mediums” during * manifestation.”

3d. The actual occurrence of extraordinary psychical
events being provisionally granted for the sake of an applica-
tion of physiological theory, it appears very probable that the
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relationship of the cerebral cortex to the muscular system is
profoundly moditied, and to such an extent that psychical
states find other modes of expression than those depending
upon the mechanical influence of a visible and tangible inter-
vening substance, the nervous system being thereby placed in
a more direct relationship with the space content.

The correlation of the visual and muscular systems being
found by observation and experiment to have been interfered
with, it is allowable to speculate upon possible manifestations
of psychical activity in which heat does not play so prominent
a part on the psychical side of the sequence, other modes of
vibatory action taking its place, with a corresponding change
in the psychical chain. There is a complete analogy afforded
in the region of mechanical philosophy when physicists at-
tempt the direct transformation of latent energy without the
intervention of the steam (heat) engine, muscle being a heat
engine and the most economical that we know of.
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