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A NEW OPERATION FOR THE ALLEVIATION OF PERSISTENT DEAFNESS

4

BY W. H. BATES, M.D
NEW YORK

Medical Journal, January 23, 1886
Many cases of deafness are not benefited by thorough catarrhal treatment, inflation of the middle ear, the use of Siegle's otoscope, an
artificial opening in the drum-membrane, division of the tensor tympani, etc. I desire to call the attention of the profession to an
operation which has benefited a number of these obstinate cases.
The operation consisted in puncturing or incising the drum-membrane in from five to ten different places. Simple punctures were
made, or the drum-membrane was slit in various directions. The operation was repeated as soon as the openings in the drummembrane had healed. The size and freedom of the incisions must be determined after the first operation for each case.
For the operation I employed a Graefe cataract-knife with a long shank. It is important that the knife be sharp, and to make this
certain I often used a freshly sharpened knife for each puncture. Pain was avoided by this precaution. A dull knife, or the paracentesis
instruments sold in the shops, caused more pain than the patients could bear.
Cocaine was not necessary when the knife-blade was in proper condition, and this remedy would not prevent pain when the knife
was dull.
The result of this operation is to leave a number of cicatrices in the drum-membrane; the subsequent contraction of these
producing a tension by which the membrane is drawn out. The membrane frees itself from adhesions in this manner, and in many
cases loosens the anchylosed ossicles. The various benefits of paracentesis, as formerly employed, are not only obtained but much
increased. It is not an improvement the result of a perforation of the drummembrane alone, which, as is well known, is often doubtful
and transitory, but the subsequent healing, of the openings is part of an improving process. The operation, suggested by that of
paracentesis, differs from it in the simultaneous number and extent of the incisions, as well as in the purpose for which it is resorted
to, and in the immediate and subsequent results.
CASE I.—J. M—, aged fourteen, resident of Boston, presented himself at my office, July 8, 1885. Deaf in right ear since childhood.
Has had measles, scarlet fever, and cerebro-spinal meningitis. Has been seen and treated by specialists in Boston. Examination:
Drum-membrane depressed, thickened, congested, adherent to the promontory from chronic catarrh of the middle ear, Eustachian
tubes congested. Hearing distance for snapping of finger-nails, two inches. Hears no conversation, whisper, or watch. Inflated readily.
Hearing distance not improved by inflation.
July 18th.—Thorough treatment of the catarrh with inflation of the middle ear had improved the hearing distance at the outset, but
this limited improvement was again lost. In view of the etiology of the ear trouble, and still further from the unsatisfactory result of
the routine treatment, and the apparent hopelessness of these cases, even in hands more skilled than mine, I was much discouraged.
I then determined to make a paracentesis, but one more general than usual.
July 19th.—I made three incisions in the drum-membrane.
July 20th.—My patient heard better; and on examining the drum-membrane I found my punctures healed, and, while the
membrane seemed less congested, it also appeared a little less depressed. With nothing to lose, and perhaps something to gain, I now
made bold to make six free incisions into the membrane, hoping for a possible continuation of the improvement. These incisions
healed over as rapidly as before; and, on the succeeding days, each day found the hearing improved, with an apparent diminishing
depression in the membrane. It now occurred to me that the wounds in healing seemed to draw upon the membrane, and that the
cicatrices were acting as elevators.
On July 25th, the membrane having healed, I made a single, but very large incision into the drum, and then proposed to await
developments. Daily the hearing improved, until, on August 10th, I found the drum-membrane was healed. Examination revealed that
the hearing distance for the watch in the right ear had risen to 18 inches (the same for the left ear), which under favorable
surroundings was ten feet.
The patient was seen and kindly examined by Dr. Pomeroy, who recognized the hearing distance for watch at 18 inches. The
patient remained under observation until August 16th; improvement had remained and increased. He now returned to his home out of
town.
January 13, 1886.—A written communication of this date informed me that the improvement has persisted.
CASE II.—N. L. J—, male, aged thirty, merchant, native of United States, came under observation at the time that I had met my
first encouragement in Case I.
July 21st.—Began treatment. Complained of noises in both ears, and of constant vertigo. Examination revealed no hearing in left
ear. In right ear heard snapping of finger-nails at 2 inches. Drum-membranes depressed, thickened, congested, and adherent to the
promontory. Made four free incisions in both drums.
Treatment repeated six times, and on August 9th he passed from observation. On this date the tinnitus was much improved, the
vertigo had disappeared. Hearing distance in both ears for snapping of finger nails, 6 inches.
Two months later the improvement was reported as continuing.
CASE III.—C. H—, German, aged thirty-four; very nervous man. Complained of noises in both ears. Examined and found to be
suffering from chronic catarrh of the middle ear.
October 15th.—Heard watch in right ear, two and one-half inches; nine inches in left ear.
October 16th.—One incision in right drum-membrane.
October 17th.—One incision in right drum-membrane.
October 21st.—No better. Incisions were made in both drum-membranes.
October 29th.—Noise in left ear had stopped entirely. Incision in right drum-membrane.
December 4th.—Noises in right ear a little better. Five incisions were made in the right drum-membrane.
January 11th, 1886.—Incision made in the right drum-membrane.
January 14th.—Three incisions were made in the right drum-membrane.
January 15th.—The noises in the left ear have not returned. The noises in the right ear are very much better, and have stopped
occasionally. The hearing is better for conversation. Patient appears less nervous.
The succeeding case presents some features of unusual interest. It was in the person of a deaf-mute, who seemed intelligent.

5

CASE IV.—B. R—, female, aged seventeen; had scarlatina and measles in early infancy, was never able to speak, but appeared
observing and intelligent. Is a fairly developed girl. Has been treated three months at one of our public institutions by a most
competent specialist without result. Examination revealed chronic catarrh of the middle ear. The drum-membrane was depressed,
thickened, congested, adherent to the promontory.
October 3, 1885.—Began treatment. Hearing distance for the snapping of finger-nails four inches for the right ear, one inch for the
left ear. Conversation not heard.
October 4th.—Five incisions were made in both drums.
October 6th.—Both drum-membranes healed. Hearing distance improved.
October 7th.—Four incisions in the right drum-membrane, two incisions in the left.
October 8th.—Hears better.
October 9th.—Three incisions in the right drum-membrane.
October 12th.—One incision in the right drum-membrane. Left drum-membrane not healed.
October 14th.—One incision in the right drum-membrane.
October 15th.—Left drum-membrane healed; incised.
October 17th.—Two incisions in the right drum-membrane.
October 19th.—One incision in the right drum-membrane.
October 20th.—Left drum-membrane incised. Hearing lowered immediately after the operation.
October 22d.—Hears snapping of finger-nails two inches with both ears.
October 29th.—Hears snapping of finger-nails six inches with both ears. Five incisions were made in the left drum-membrane;
hearing reduced to two inches.
November 1st.—Right drum-membrane healed. Left drum-membrane open. Hears nails with right ear twenty inches; five inches
with left ear. Inflation did not improve.
November 26th.—Hears watch half an inch with both ears.
December 7th.—Three incisions were made in the left drum-membrane.
January 6, 1886.—Three incisions made in the right drum-membrane.
January 11th.—Five incisions were made in the left drum-membrane.
January 13th.—Hears watch at least six inches with both ears. Hears conversation and whisper. Since hearing was restored it
became necessary to teach patient language, and she is now, under careful tutelage of her guardian, learning the rudiments of
speech, her own name, the names of common objects, etc., etc.
With as yet a limited experience and the comparative brief time which has elapsed since I have first performed this operation, its
full scope and range has not yet been determined.
That I have benefited some apparently incurable cases, I can, with becoming modesty, honestly contend. In the light of the
classical treatment of chronic cases and its frequent failure, this innovation, which has given results as unexpected and satisfactory to
me as to the patients, may be fairly presented for future endorsement. To Dr. O. D. Pomeroy I extend most sincere thanks for kind
corroboration as to the hearing of some of the above cases. In conclusion, I beg to state that all of the cases have been seen and
examined by observers besides myself.
The ears, hearing, balance, coordination function with the eyes, brain, visual system.
Improved ear function, hearing, balance improves the clarity of vision, eye movement.
Improving eye function, clarity of vision often improves hearing.
The sinuses, throat also affects the ears, eyes, hearing, clarity of vision.

MULTIPLE PARACENTESIS OF THE MEMBRANE TYMPANI
BY W. H. BATES, M.D.
LETTERS TO THE EDITOR – 49 WEST FIFTY SEVENTH STREET,
MARCH, 1887

IMPROVEMENT IN THE VISION OF MYOPIA BY
TREATMENT WITHOUT GLASSES
BY W. H. BATES, M.D.
N. Y. MEDICAL JOURNAL APRI 18, 1891
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THE VISION OF A CASE OF MYOPIA IMPROVED BY TREATMENT WITHOUT GLASSES
BY W. H. BATES, M.D.
Virginia Medical Monthly Vol. 18. 941-943 - 1892
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NOTES ON SPASM OF THE ACCOMMODATION
BY W. H. BATES, M.D.
N.Y. MEDICAL JOURNAL June 4, 1892
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TREATMENT OF MYOPIA WITHOUT GLASSES
BY W. H. BATES, M.D.

Medical record - Vol.14 Jan. 27, 1894
ASSISTANT SURGEON NEW YORK INFIRMARY

SUTURE OF THE CORNEA AFTER REMOVAL OF THE LENS - AN EXPERIMENTAL STUDY
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BY WILLIAM H. Bates
Late 1800-early1900?
In a series of experiments made upon seventy-eight eyes in the rabbit, with a view of testing the safety and efficiency of the suture of
the wound in cataract operation, it was found that by a modification of the methods hitherto practiced, loss of the vitreous and
intraocular hemorrhage could be prevented, the wound could be firmly and readily closed, and the prolapsed iris could be returned to
the anterior chamber, and this without aseptic (preventing infection) treatment. Primary healing occurred in 80 per cent of the cases
with a clear circular and nearly central pupil.
Inasmuch as the operation for the removal of the lens, although similar in the rabbit, is more difficult than the same operation in
the human subject, the conclusion appears to be justified that the use of sutures to close the wound in the operation for the removal
of the lens in man is a valuable improvement in the technique of cataract extraction.
This article is hard to find and may not be complete.

A SUGGESTION OF AN OPERATION TO CORRECT ASTIGMATISM
BY W. H. BATES, M.D.
ASSISTANT SURGEON, NEW YORK EYE INFIRMARY

Archives of Ophthalmology, 1894, Vol. 23, pp. 9-13.
IT has long been known that the contraction of corneal scars produces permanent corneal astigmatism. The following cases furnished
facts which suggested the operation.
CASE 1.—Mr. H., aged twenty-four, came to the New York Eye Infirmary, service of Dr. Noyes, in June, 1890, with a small piece of
iron imbedded in the upper pupillary margin of the iris. Atropine was prescribed. Several weeks later, vision 20/40, not improved by
any glass. The nerve looked round with the ophthalmoscope. Under ether a corneal section was made with a Grafe knife over the
foreign body at an axis of 45°.
The foreign body was removed and a piece of iris with it. One month later, eye quiet, vision 10/200; with a convex cylinder of 9. D.
axis parallel to the corneal section (45°), combined with − 5. D. S., vision is 20/30. The effect of the incision was to produce 9. D. of
(regular) astigmatism. With the ophthalmoscope, the optic disc is decidedly oval at 45°. The iris is caught in the wound.
CASE 2.—Mrs. D. (a patient of Dr. R. H. Derby), aged fifty, has been operated upon for glaucoma of the left eye. There is beginning
glaucoma of the right eye.
February 8, 1891.—Vision of the right eye is normal and no glass is accepted. The ophthalmometer showed no corneal astigmatism.
She has been tested a number of times with the same result.
February 10th.—Iridectomy upwards with a corneal section.
March 5th.—Right vision 20/70; with a convex cylinder of 2.75 D. axis 15°, combined with − 1.75 D. S., vision 20/20.
Iris is caught in the wound.
The ophthalmometer showed the astigmatism to be all corneal, the meridian of least curvature being at right angles to the corneal
wound.
March 26th.—The astigmatism is less. Vision 20/90, with a convex cylinder of 2. D. axis 15° combined with − 1. D. S. The
astigmatism is the same with the ophthalmometer.
May 30th.—Two months later, the astigmatism had not changed, and the glasses were prescribed. Subsequently the patient came
back and received glasses for reading, at which time the astigmatism had not changed.
CASE 3.—Mrs. U., aged forty-nine, has glaucoma of the left eye. Treated by Dr. Weeks.
April 7th.—Vision of the right eye normal, no glass accepted. Vision of the left eye 20/40, not improved by glasses.
May 15th.—Iridectomy upwards with a corneal section. Two weeks later, a sclerotomy below.
June 30th.—Vision of the left eye 20/300 +; with a convex cylinder of 2.25 D. at 180° combined with − 1.25 D. S., vision is normal,
20/20. The ophthalmometer showed that the astigmatism was all corneal. Iris is caught in the wound.
Tension of the eyeball +.
August 4th.—One month later, the corneal astigmatism, as shown by the ophthalmometer had not changed. Left vision 20/200;
with a convex cylinder of 2.25 D., combined with − 2. D. S., vision is 20/20 −. Tension still +.
CASE 4.—Mr. H., aged thirty-eight, was injured June 27, 1891, in the right eye by a champagne bottle bursting. There is a linear
corneal scar axis 120°. The iris is caught in the wound.
July 7th.—Vision of the right eye, which the patient says was good before the injury, is now 20/50 −, with a convex cylinder of 1.
D. axis parallel to the corneal section, 120°, combined with − 1. D. S., vision is 20/30. Eye is still inflamed.
The ophthalmometer showed the astigmatism to be all corneal, the meridian of least curvature being at right angles to the corneal
wound. The left eye is normal.
CASE 5.—Mrs. A., aged fifty-five, was seen February 19, 1892. Right vision with + 2.75 D. S. = 20/20. Left vision with + 2.75 D. S.
≎ + 1.5 D. C. 15° = 20/20 −. The eye which has the astigmatism has a linear scar on the cornea at an axis of 15°. The
ophthalmometer showed the astigmatism to be all corneal. This case suggests the fact that the incision at 15° produced a regular
astigmatism by shortening the radius of curvature of the meridian at 105° without lengthening that of the meridian at 15°.
CASE 6.—Mr. B., aged sixty-four, was seen October 10, 1893. Right vision with + 4.5 D. S. = 20/15 −. Left vision with + 4 D. S. ≎ +
4.5 D. C. 105° = 20/40 −. The patient complained that the vision of the left eye had failed in recent years. He has a pterygium of the
left eye at an axis of 15°. The radius of curvature of the meridian of 15° was lengthened without appreciably shortening that of the
meridian at 105°.
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PROPOSITIONS
1. A corneal incision lengthens the radius of curvature of that corneal meridian which is at right angles to the line of the incision,
and does not flatten any other meridian. The astigmatism produced is a regular astigmatism, and is corrected by a convex cylinder at
an axis parallel to the line of the incision.
2. The immediate result is greater than the ultimate result.
3. The astigmatism produced is permanent after a length of time—at least a month after the cornea has healed. There may be at
first 3. D. of astigmatism produced. At the end of a month, there may be 2. D. At the end of three months, the astigmatism may still
be 2. D., and this amount of astigmatism will be permanent.
4. The amount of astigmatism produced is greater the nearer the incision is to the center of the cornea. As much as 9. D. can be
produced.
5. Mixed astigmatism occurs: (a) temporarily; (b) with incarceration of the iris.
A study of Case 3 would show that Proposition 1 still holds true, and that the myopia is due to other causes than the cornea. The
myopia is due to swelling of the lens or to lengthening of the eyeball.
The operation suggested.—Incisions of the cornea are made at right angles to the most convex meridian. The amount of correction
can be regulated by the number, depth, and location of the incisions.
The operation promises a permanent effect. The risk to the eye is not great. It is not as dangerous an operation as the operation
for iridectomy, which is usually performed without accident. Incarceration of the iris must be avoided to prevent the development of
myopia.
The operation was performed tentatively on the two following cases.
CASE A.—Miss K, aged fourteen, had compound myopic astigmation. October 30, 1891, the left eye was found by the
ophthalmometer to have 2.5 D. of astigmatism with the meridian of greater curvature at 75°.
November 2nd.—The first corneal incision was made. A strip of ordinary adhesive plaster was prepared 3" × ¼". This was applied
below the eye to act as a guide to the incision to be made. The plaster was applied at an axis of 165°. Cocaine, 2 %, was dropped into
the eye for fifteen minutes. No speculum or fixation forceps was used. The incision was made with a Graefe cataract knife held parallel
to the plaster at an axis of 165°, the edge of the knife cutting the cornea from without inwards. No pain was produced.
There was no escape of aqueous. Bandage was applied.
November 3rd.—There was some photophobia after the removal of the bandage. No reaction.
November 8th.—For the first time the vision of the left eye was equal to that of the right eye. The ophthalmometer showed no
change in the corneal astigmatism.
November 10th.—Operated as before, but the incision was made deeper and nearer the center of the cornea. There was no escape
of aqueous. Bandage.
November 11th.—After the removal of the bandage there was more photophobia than after the first operation. The eyelids were
slightly swollen. The eye felt sore. The ocular conjunctiva was not red. Recovered in a few hours. The bandage was not reapplied.
November 30th.—Incision repeated. No bandage was applied, and there was no reaction and no pain.
January 8, 1892.—Incision repeated.
January 25th.—Incision repeated. No bandage was applied after the two last incisions, and there was no reaction.
No effect on the corneal astigmatism could be discovered with the ophthalmometer.
April 24, 1893.—The vision of the operated eye is still certainly improved. No scar can be observed by ordinary inspection.
CASE B.—Dr. S., aged twenty-three, has been wearing − 1.25 D. S. ≎ − 0.75 D. C. 100° for both eyes. The astigmatism cannot
be determined with the ophthalmometer.
April 7, 1893.—A slight corneal incision was made on the right eye at an axis of 100°. The incision was made on the temporal side
of the cornea. No bandage. No reaction after the operation.
April 8th.—The left eye was operated upon in the same manner. There was no reaction.
October 19th.—The vision of the patient without glasses is better. No trace of the incisions can be made out by ordinary inspection.

THE USE OF EXTRACT OF SUPRARENAL CAPSULE IN THE EYE
A PRELIMINARY REPORT
BY W. H. BATES, M. D.
New York Medical Journal, May 16, 1896, pp. 647-650.
Read before the Section in Ophthalmology of the New York Academy of Medicine, April 20, 1896.
The aqueous extract of the powder of the desiccated suprarenal capsule of the sheep is a powerful astringent and hæmostatic.
When it is instilled into the eye the conjunctiva of the globe and lids is whitened in a few minutes. The effect is very decided. None of
the usual astringents, including cocaine, can produce such an astringent effect. In normal eyes the extract whitens the conjunctiva
and sclera when used in very weak solutions—less than one per cent. The effect is increased by repeated instillations or by the use of
stronger solutions. In eyes very much congested from inflammation, the extract produces its astringent effect. No case has been
found in which the extract did not act.
The following is a partial list of diseases of the eye in which the extract has whitened the conjunctiva and sclera: Trachoma, acute
conjunctivitis (catarrhal), chronic conjunctivitis, phlyctænular conjunctivitis and keratitis, interstitial keratitis, rheumatic and syphilitic
iritis, episcleritis, irido-cyclitis, sympathetic ophthalmia, atrophy of the globe, secondary glaucoma, traumatic conjunctivitis, traumatic
keratitis, traumatic iritis, traumatic kerato iritis, lacrymal inflammations, and rheumatic ophthalmia.
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Visible blood-vessels on the cornea from specific keratitis or from trachoma disappeared from view completely after the extract
was used. An eye with a foreign body on the cornea was whitened. During operations on the ocular muscles, tenotomy and
advancement, the extract whitened the eyeball.
The extract is not irritating. It generally produces a cooling sensation when dropped into the eye. It does not dilate or contract the
pupil, and it has no effect on the accommodation. A tolerance was not established in two cases in which the extract was instilled into
the eye several times daily for more than three months. A third patient used the extract daily for more than twelve months, and the
extract whitened the eyeball and palpebral conjunctiva as well at the end of the twelve months as at the beginning.
The astringent effect of the extract on the conjunctival vessels is temporary—usually in an hour the eye looks as it did before the
extract was used. There was no congestion after the astringent effect had passed off.
The extract when swallowed increases the frequency of the pulse. Considerable doses may be taken without harm. A lady, aged
eighty-seven years, had a pulse of forty, which was intermittent and irregular; after the extract had been used in the eye for a few
days the pulse became regular, increased to eighty, and remained so during a period of six months that the extract was used. A
woman, aged thirty years, swallowed sixty grains at one dose. She vomited immediately, but felt no other ill effects. A man, aged
sixty years, after taking two grains three times a day for a week, was suddenly attacked with a peculiar eruption on his hands, which
disappeared in ten days without treatment after stopping the extract. The hypodermic use of the extract requires care. In one case ten
grains produced alarming symptoms. The face was livid; there was great pain in the head and chest, with a feeling of throbbing.
Consciousness was not lost. The pulse was weak. In ten minutes the patient felt all right and walked home from the dispensary, a
distance of more than a mile.
Preparation.—The powder of the desiccated suprarenal gland of the sheep is placed in cold water and allowed to stand a few minutes.
The fluid is filtered through filter paper and evaporated to dryness at a temperature below 105° F. The residue is the aqueous extract.
It requires sixteen ounces of the fresh glands or eight ounces of the powdered desiccated glands to make an ounce of the aqueous
extract.

Chemical Properties.—The active principle of the suprarenal gland is very soluble in water, one part of the extract dissolving in
somewhat less than three parts of water. It is insoluble in strong alcohol, but soluble in dilute alcohol on account of the presence of
water. It is also insoluble in ether or chloroform. The dried extract has remained immersed in strong alcohol, in ether, and in
chloroform for several months without apparent injury. The dried aqueous extract has a brown color. The color depends partly on the
temperature at which it is dried; the higher the temperature, the darker the color. It does not crystallize. When moist, it is slightly
sticky; when dry, it is brittle. It has a slight odor resembling that of extract of beef. The most characteristic chemical property is its
reaction with tincture of iron. A drop of tincture of iron added to a neutral solution of the aqueous extract produces a green color. The
green color gradually disappears. A precipitate is formed. The addition of more of the iron solution may produce the green color again,
with the formation of more of the precipitate. The supernatant fluid loses its color at the same time that the precipitate is formed.
Finally, it is possible to add sufficient tincture of iron to make the solution of the extract clear, and the addition of more iron does not
produce the green color. The precipitate contains the extract and the iron, because the filtered fluid evaporated to dryness leaves no
residue except the excess of iron. The precipitate is black and is composed in part of metallic iron, probably. Dilute hydrochloric acid
dissolves the precipitate and the solution becomes reddish.
My explanation of the preceding phenomena is that the extract is a strong reducing agent. The green color is due to the fact that
the red perchloride is reduced to the green sesquichloride by the extract. The green color changes to the black of metallic iron by
further reduction by the extract. What becomes of the extract will require further experiments to determine. The reducing action of the
extract is certainly remarkable. The reaction of tincture of iron with the extract is very delicate, and is valuable in many
circumstances. A solution of less than one per cent. of the extract will produce the green color on the addition of less than a minim of
tincture of iron. A solution of extract of the color of water may contain enough extract to produce the green color. After the extract
solution has became infected and has lost its color, the green color, may be produced. The sterilized solution also produces the green
color. If the extract is in a very strong solution, it may reduce the chloride of iron to the metallic state so quickly that the green color
may not be observed. This reaction does not occur in solutions of thyroid, thymus, testicle, or pineal gland.
When solutions of the extract are filtered through animal charcoal, the solution which has passed through first does not contain the
extract. Later the filtered solution contains the extract.
As the extract is easily infected and does not keep unless sterilized, experiments were made to determine if it could be combined
with bichloride of mercury in solution without altering the properties of the extract. The extract forms a precipitate with the bichloride,
and if enough bichloride is added all the extract can be precipitated. It requires a large amount of bichloride of mercury to precipitate
less than a grain of the extract. It cannot be used with bichloride. When a solution of nitrate of silver is added to a solution of the
extract a precipitate is formed which contains the silver. The precipitate contains part of the extract. The solution of the extract
becomes weaker as the nitrate of silver is added. The color disappears. The extract precipitates a very considerable quantity of silver.
When a sufficient quantity of nitrate of silver has been added no further precipitation takes place. The clear fluid evaporated to
dryness has very little residue, the little residue being mostly excess of nitrate of silver, from which we may conclude that the extract
and nitrate of silver compose the precipitate. If the nitrate of silver is not in excess, the clear fluid filtered contains the extract with all
its properties unimpaired. The only effect of the silver is to precipitate part of the extract. The precipitate is not soluble in dilute acids.
Before leaving this subject it may be well to emphasize the fact that nitrate of silver precipitates the extract itself as well as any
chlorides or phosphates which may be present. It also precipitates all of the extract if sufficient nitrate of silver is added, and a great
deal is necessary. And, finally, the nitrate of silver precipitates everything composing the aqueous extract which may be in solution
with the active principle. Of course, with these facts established, it is evident that the extract cannot be used in solutions with nitrate
of silver.
There are many other substances with which the extract, because it is a strong reducing agent, or for other reasons, cannot be
used in solution. With solutions of sulphate of copper and other astringents, precipitates are formed containing the extract, or
reactions occur which alter the chemical properties of the extract or interfere with its action in the eye.
When the extract was used in solution with cocaine, the eye was irritated and not anaesthetized. In my judgment, the extract
cannot be used in the same solution with cocaine without impairing both the properties of the cocaine and its own.
The chemical properties of the extract are impaired by dilute hydrochloric, sulphuric, nitric, acetic, tartaric, tannic, and oxalic acids;
also by dilute solutions of ammonia and sodic hydrate. In short, the extract does not act well when combined with other substances. I
have tried a great many compounds, and I am not sure that there was one which, if added in sufficient quantity, did not interfere with
the chemical properties of the extract.
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Boiling the aqueous solution produces a precipitate. The filtered fluid can be boiled a number of times and still retain the
properties of the extract. It has been boiled fifteen minutes daily for several weeks and the properties of the extract were retained.
However, the extract loses its strength by prolonged boiling, and it is possible to destroy it altogether. The color of the extract is much
darker after it has been boiled. When the filtered solution is evaporated to dryness, the color of the extract is almost black. The
sterilized solution has all the properties of the fresh aqueous extract. It has kept more than a year without change. When infected, it
soon spoils like the fresh solution.
My observations on the use of the extract in the eye were made during the past two years. As this use of it is entirely new, it was
necessary to be very cautious. I have had no disagreeable effects from it, and my confidence in it increases constantly. It is the only
remedy of which I know that is purely an astringent. It is the ideal hæmostatic. It acts by contracting the muscle of the small arteries
until the lumen is occluded and a coagulum is formed inside the artery. The following cases of ocular disease were treated with the
extract:
CASE I.—A patient was treated for acute catarrhal conjunctivitis. The extract had a marked effect in lessening the ocular and
palpebral congestion. The eye was well in a week.
It cannot be stated positively that the extract is curative in any form of conjunctivitis. As it is only an astringent and not an antiseptic,
theoretically it should not be curative in the infectious diseases of the eyelids. But, after one has seen the unusual and immediate
benefit that follows the instillation of only a few drops of the solution, one must believe that it is a valuable remedy. The patients like
the cooling effect of the drops.
CASE II.—A severe phlyctænular conjunctivitis was treated at the dispensary. The eyeball was red, and showed no white sclerotic at
all. At the end of five days there was no change. A few drops of the extract whitened the eyeball at once. Two days later the eye was
entirely well. In this case the extract seemed to produce a prompt and decided benefit. The patient had other treatment besides.
In a number of other phlyctænular cases the extract was beneficial. It certainly is not curative in phlyctænular inflammations.
CASE III. Interstitial Keratitis.—There was so much congestion on the lower part of the cornea that it seemed as though there was
blood in the anterior chamber. Atropine and hot water, with constitutional treatment, did not relieve the condition after a week. A few
drops of the extract caused all the corneal vessels to disappear from view. A month later they had not become visible again.
In other cases the extract was also beneficial in reducing congestion. Other treatment was always necessary to bring about a cure.
CASE IV. Secondary Glaucoma following Cataract Extraction.—The eye was congested and very painful. The extract whitened the
eye, and the patient was relieved of the pain for a short time. The extract was used many times during the day. An operation finally
stopped the pain. In this case the astringent property of the extract was beneficial by relieving the congestion. The tension was not
materially reduced.
CASE V. Obstinate Iritis following a "Needling."—After three months' treatment with atropine and hot water the eye was still red and
painful. A few drops of the extract applied at intervals of a few minutes whitened the eye and relieved, the pain. There was no relapse
a year later. The astringent property of the extract was undoubtedly of benefit in this case. Cases of iritis in general are undoubtedly
benefited by the extract. But as the extract is only an astringent, it cannot take the place of atropine and constitutional remedies.
CASE VI. Acute Dacryocystitis benefited by the Extract.—The lower lid was so swollen in the neighborhood of the punctum that the
punctum could not be seen. A few drops of cocaine did not relieve the swelling. The extract relieved the congestion so much that a
small probe was passed through the punctum into the sac and the sac syringed.
When the patient was seen two days later the swelling of the lower lid had not returned.
A great many cases of lacrymal disease have been treated with the extract. It is only beneficial by lessening the congestion. The
nasal duct has opened by reason of the astringent action of the extract.
The extract has been of material assistance in curing a number of obstinate cases of lacrymal disease without operation.
The extract was valuable in operations on the eye in following cases:
1. Nervous People.—An operation on some nervous people is unsatisfactory, because cocaine does not produce anæsthesia. Such
cases are quite common.

A woman was operated upon recently for tenotomy of the inferior rectus. The cocaine did not whiten the ocular conjunctiva, dilate
the pupil, or produce anæsthesia after being instilled frequently for an hour. A few drops of the extract whitened the ocular
conjunctiva, and the cocaine in five minutes dilated the pupil and produced anæsthesia. The operation caused no pain. Traction on the
tendon of the muscle with the hook was not painful. There was very little hemorrhage. A previous operation on the same muscle,
using cocaine alone, was painful, and there was an unusual amount of hemorrhage. The eye was bleeding six hours later. The eye was
sore for two days. The extract in this case had a very happy effect by securing a painless operation without hemorrhage and without
soreness afterward.
In a number of other and similar cases the extract has been of material assistance. It is well to repeat that the extract is not an
anæsthetic.
2. Inflamed Eyes.—It is difficult to produce cocaine anæsthesia in eyes which are congested, the reason being that either the
cocaine is not absorbed or because the irritation of the nerves resists the cocaine. The suprarenal extract by astringing the vessels
relieves the congestion, and complete anæsthesia with cocaine can then be obtained.
An eye with inflammatory glaucoma was operated upon painlessly by the use of the extract and the cocaine together. Previous to
the operation the use of cocaine alone instilled every ten minutes for an hour had no effect on the congestion, pain, or the tension. It
seemed magical to observe the eye whiten after the extract was instilled, and the patient was relieved of the pain as well. The tension
was slightly reduced. The operation did no good, the pain returned, and the patient's condition was rendered bearable by the use of
the extract until relieved by another operation.
3. Eyes Congested after Recent Operations.—After a tenotomy there may be so much congestion that cocaine does not produce
anæsthesia. The use of the extract in the eye secures cocaine anæsthesia. After cataract extraction there may be so much congestion

that cocaine does not act well. It may be desirable to do an iridectomy for prolapse of the iris. In such cases the extract is indicated
to reduce the congestion sufficiently so that cocaine will act.
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4. Prolonged Operations.—An operation which requires more than a few minutes becomes painful in some cases, although cocaine
may be instilled frequently. Advancement of an ocular muscle is generally so painful that many operators are compelled to use ether
anæsthesia. The operation may begin painlessly. Later the anæsthesia wears off, particularly if there is hemorrhage. The extract,
when frequently instilled, prevents hemorrhage, and the cocaine anæsthesia is prolonged indefinitely for this reason. As soon as
bleeding occurs, one notices very soon the sensitiveness of the eye returning. A number of advancements have been done painlessly
and almost bloodlessly by the use of the extract and cocaine together. It is a great comfort to be able to work over some of these
cases carefully, without hurry; to operate and test immediately, and operate again and test many times when necessary. Cocaine is
not always sufficient.
5. Bloody Operations.—The extract prevents hemorrhage because of its property of contracting the small arteries. After hemorrhage
begins the extract is not very efficient. It is possible to perform an almost bloodless operation on the ocular muscles or lacrymal sac
by instilling the extract frequently. The following case illustrates the value of the extract as a hæmostatic:
A man was operated upon four times during the last three months for stricture of the nasal duct. After each operation the patient
lost enough blood to saturate two and sometimes more towels. The hemorrhage was unusually copious. The operations were very
painful. A fifth operation was done in which the extract was used with the cocaine. There was no pain and very little hemorrhage. The
towel used had one spot a quarter of an inch in diameter.
A number of other and similar cases have been operated upon with success. The extract is not an objectionable hæmostatic. It does
not form clots like iron or irritate as does peroxide of hydrogen. It is better to use the sterilized solution, as infection has occurred
from the freshly prepared aqueous extract of the gland and of the desiccated powder. The extract has failed to control hemorrhage in
some cases and the cause of failure was not apparent. In one case of failure, four previous operations had been done almost
bloodlessly on the ocular muscles by the use of the extract.
Finally, the fact that the suprarenal extract is not a substance foreign to the human economy may explain why in the two years
during which I have used it no disagreeable effects have been produced by instilling it into the eye. In conclusion, I wish to repeat that
within the limits of its sphere of activity there is absolutely no other substance which can take its place.
64 EAST FIFTY-EIGHTH STREET.

SECONDARY CATARACT - AN EXPERIMENTAL STUDY

By

WILLIAM H. BATES M.D.

N. Y. Medical Journal, July 7, 1900
After a series of experiments upon rabbits' eyes, for the purpose of studying the nature and origin of secondary cataract, the writer
has come to the following conclusions:
1. Secondary cataract in the rabbit is composed of new connective tissue, usually, together with the folded posterior capsule of the
lens. But the opacity of the structure occupying the pupillary area is due to the new connective tissue and not to the capsule.
2. The formation of secondary cataract in the rabbit begins with the accumulation in the anterior chamber of a coagulable fluid at the
time of operation. Fibrin appears in the pupillary area from the coagulation of this fluid. Later, new connective tissue replaces the
fibrin.
3. The prevention of secondary cataract in the rabbit may be secured by performing a quick operation, closing the scleral or corneal
wound with sutures, and, restoring the anterior chamber with normal salt solution.
The studies recorded in this paper have been limited to the rabbit, and, while they afford a strong presumption that secondary
cataract in man also is due to a formation of new connective tissue in the pupillary area, this can be definitely determined only by the
study of human material. This study is now under way.
EYE, EAR, NOSE AND THROAT
Secondary Cataract
W. H. Bates, New York, reports the results of an experimental study in the formation of secondary cataract in the rabbit. In a long
series of operations on the eyes of rabbits, with a careful morphologic study of the changes which follow section of the cornea and
removal of the lens, he has been able to trace, step by step, the formation of a connective-tissue membrane veiling the pupil. The
posterior capsule was usually wrinkled or thrown into folds, and did not alone form the secondary cataract, nor was it thickened. He
did not find on a careful microscopic examination that secondary cataract was ever due to the opacity or thickening or wrinkling of the
lens capsule. His conclusions are as follows:
(1) Secondary cataract in the rabbit is composed of new connective tissue, usually, together with the folded posterior capsule of the
lens. But the opacity of the structure occupying the pupillary area is due to the new connective tissue and not to the capsule.
(2) The formation of secondary cataract in the rabbit begins with the accumulation in the anterior chamber of a coagulable fluid at the
time of operation. Fibrin appears in the pupillary area from the coagulation of this fluid. Later, new connective tissue replaces the
fibrin.
(3) The prevention of secondary cataract in the rabbit may be secured by performing a quick operation, closing the scierai or corneal
wound with sutures, and restoring the anterior chamber with normal salt solution.
While these studies afford a strong presumption that secondary cataract in man also is due to a new formation of new connective
tissue in the pupillary area, this can be determined definitely only by the study of human material. This study the writer now has
under way.
*N. Y. Med. Jour., July 7, 1900.
Jour A. M. A., June 30, 1900.
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Secondary cataract has been studied experimentally by W. H. Bates. He concludes that in the rabbit the opacity is due not to the
posterior capsule, but to new connective tissue formed in the pupil: that the formation of secondary cataract begins with the
accumulation in the anterior chamber of coagulable fluid at the time of operation.
From the coagulation, fibrin appears, which later is replaced by connective tissue. He prevented secondary cataract in rabbits by
quick operation, with closure of the wound with sutures and restoring the anterior chamber with physiological salt solution.
SECONDARY CATARACT
Dr. W. H. Bates (New York Med. Journal), has been making some experimental study in the aetiology (cause and origin) of
secondary cataract. The work has been carried on at the Pathological Laboratory of the College of Physicians and Surgeons, Columbia
University, N. Y., using rabbits as material. He describes his technique, and gives drawings of the gross and minute sections. His
conclusions are:
1. Secondary cataract in the rabbit is composed of new connective tissue, together with the folded posterior capsule of the lens. But
the opacity of the structure occupying the pupillary area is due to the new connective tissue, and not to the capsule.
2. The formation of secondary cataract in the rabbit begins with the accumulation in the anterior chamber of a coagulable fluid at the
time of operation. Fibrin appears in the pupillary area from the coagulation of this fluid. Later, new connective tissue replaces the
fibrin.
3. The prevention of secondary cataract in the rabbit may be secured by performing a quick operation, closing the scleral or corneal
wound with sutures, and restoring the anterior chamber with normal salt solution.
The studies recorded in this paper have been limited to the rabbit, and while they afford a strong presumption that secondary
cataract in man also is due to formation of new connective tissue in the pupillary area, this can be definitely determined only by the
study of human material. This study is now under way.
If the author's observations are correct, it may lead to a revival of the use of suture to close the corneal wound after cataract
extraction. Such closure is desirable on theoretical grounds if it can be accomplished without adding to the risk of poor results from
the operation.
These articles are hard to find and may not be complete.

THE PREVENTION OF MYOPIA IN SCHOOL CHILDREN
By W. H. BATES, M.D.
New York Medical Journal, July 29, 1911, vol. 24, no 5, pp. 237-238.
In 1903 I examined the eyes of 1,500 school children at Grand Forks, N.D., a city of 12,000 inhabitants, and found six per cent.
myopic. The superintendent, Mr. J. Nelson Kelly, was interested in the facts and desired prevention. At my suggestion Snellen test
cards were placed in all the class rooms with directions for their use. The results were so encouraging that the method was employed
continuously for eight years and is still in use. In 1910, among 2,000 children, less than one percent were myopic.
The children were examined during a study period while sitting in their seats.
After testing the sight of all the children in one class room the teacher asked me the character of the vision of one of the boys. I
said his sight was normal—that he was slow in reading the letters of the test card; but, after some encouragement he read the
smallest letters the normal eye should see at his distance from the card. The teacher was incredulous and told me very emphatically
that she was positive the boy was "near-sighted." She declared his vision for all distant objects was poor: he was unable to read the
writing or figures on the blackboard, he did not recognize people at a distance, or see the maps, charts, or diagrams on the walls. The
teacher told me that my conclusion was erroneous. She suggested that the boy might have learned the letters or had been prompted
by another pupil. She asked me to test him again. The second examination was made carefully under her supervision, the sources of
error she suggested were met, and I found the boy's sight was normal. Immediately afterward the teacher tested his sight with the
writing on the blackboard and the boy read what she had written. Then she wrote additional words and figures which the boy read
equally well. She asked him to tell the hour by a clock twenty-five feet distant which he read correctly. It was a dramatic situation.
The children were intensely interested. I was impressed by her surprise when she was convinced that the boy's vision was normal.
Three other cases in this class were similar and on examination yielded identical results. The teacher asked for an explanation. I
told her that when the children looked at the blackboard or other distant objects and strained or made an effort to see better, they
focused their eyes for a near point and consequently could not see distant objects clearly; and, while testing the vision with the
Snellen test card, I educated them to use their eyes properly for distant vision. It was interesting also to me to find that the few
moments devoted to testing them were sufficient to relieve these children so that their vision for distant objects became normal. This
teacher at once realized that the Snellen test card was valuable in relieving and preventing defective vision. At her request a Snellen
card was given her which was placed permanently on the wall of the class room where all the children could see it from their seats.

NORMAL EYES WITH DEFECTIVE VISION FOR DISTANCE
This fact was demonstrated as follows: The child regarded objects ten feet, twenty feet or more distant. When the distant object
was a Snellen card at ten feet and while the child was reading the line marked 10, or had normal vision, the retinoscope, used
simultaneously, showed no myopia. But when the child regarded at ten feet or further, a picture, a map, the writing on the
blackboard, a person, a book, or some other object with which he was not familiar, the retinoscope used simultaneously indicated near
focus of one or all meridians, functional myopia, or myopic astigmatism. A positive result, near focus of the eye, was always observed
when the child made an effort to see distant objects.
No special drill was requisite to make this demonstration. During the past year 100 persons, not physicians, demonstrated with the
aid of the retinoscope that all school children did not adjust their eyes accurately for distant vision. Children, ten years old, handled
the retinoscope successfully and told me promptly when near focus of the eye occurred. The matter is so important that I strongly
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recommend all physicians, teachers, and others, interested in the welfare of the eyes of school children and in the preservation of
their own vision, to obtain a retinoscope and learn by a practical demonstration that all school children and many adults do not usually
adjust their eyes accurately for distant vision. By doing this one obtains a grasp of the subject which will be of material benefit. A
retinoscope with instructions will be sent free to any one on request.
Why was the Snellen test card better than other distant objects to improve the sight? It enabled the pupil to know when an
improper strain or effort to see was made. It was only when the eyes were property adjusted for distant vision that the small letters
were read. With other distant objects children had greater difficulty in knowing when the focus was adjusted accurately. Many persons
with normal eyes believed erroneously that they saw better at the distance by partly closing the eyelids or by otherwise straining the
eyes; but, when they looked at the Snellen card, they at once discovered that the effort made the letters indistinct.
Why did children strain their eyes when looking at distant objects? They strained because their experience had taught them that to
accomplish most things an effort was required. They had learned that they saw near objects more distinctly by making a voluntary
effort. Naturally, most of them strained when looking at distant objects, to improve their sight.
How did straining to see distant objects lessen the vision? We know that distant objects were seen most distinctly by the normal
eye when the muscle which controlled the focus was at rest. Any contraction of this muscle which was produced by straining always
focused the eye for a near point and produced functional myopia. When the eye was focused for a near point, objects at a distance
were indistinct.

THE PRINCIPAL FACTOR IN THE CAUSE OF MYOPIA IN SCHOOL CHILDREN
The normal eye could focus for near and distant objects.
The myopic eye could focus only for near objects. Obviously, the principal difference between the two was in the ability of the
normal eye to see at a distance.
When the normal eye acquired myopia it lost the ability to adjust its accommodation for distant vision, therefore: All individuals
with normal eyes who do not adjust their accommodation accurately for distant vision become myopic.
Nothing else was possible. It was self evident. The demonstration of temporary functional myopia is simple: Look at the letters of a
distant sign and note their clearness. If one has normal eyes any effort or strain made by staring, partly closing the eyelids,
(squinting) or focusing a nearer point, is followed by a blurring of the distant letters, In 1910 I demonstrated this fact with the aid of
the Snellen card to 2,000 school children whose ages ranged from six to twenty years.
CONCLUSIONS
1. All school children did not focus accurately writing on the blackboard, or pictures, maps, persons, or other new or strange distant
objects.
2. They became myopic when they did not learn to adjust their eyes properly for distant vision.
3. Myopia was prevented by teaching school children to focus their eyes accurately for distant objects.
4. The Snellen test card was found to be the best object to use for exercises in distant vision. It was placed permanently in each
class room where all the pupils could see it from their seats. They were encouraged to read daily the smallest letters they could see,
with each eye separately, covering the other eye with the palm of the hand in such a way as to avoid pressure on the eyeball.
117 WEST EIGHTY-THIRD STREET.

THE CAUSE OF MYOPIA
By W. H. BATES, M. D.,
New York, March 16, 1912
New York Medical Journal, March 16, 1912, pp. 529-532.
Read before the New York Country, Medical Association, January 23, 1912

In the normal eye parallel rays of light are focused on the retina; in myopia they are focused in front of the retina. Myopia, with
elongation of the optic axis from bulging of the posterior pole, posterior staphyloma, is incurable. Rarely congenital, myopia is usually
acquired. (Later years, Bates proved Myopia is curable without glasses)
Functional myopia is an early stage of myopia with elongation of the eyeball. It is produced by muscular action, which alters the
curvature of the crystalline lens, modifies the convexity of the cornea, or produces an elongation of the eyeball. Voluntary functional
myopia may be produced by efforts to see distant objects, in children, elderly people, cases in which the accommodation is apparently
paralyzed by atropine, and in aphakia after cataract extraction. That muscular action can produce functional myopia is shown by the
fact that many cases of voluntary functional myopia manifest a convergent, divergent, or vertical squint. Also, operations on the eye
muscles have benefited functional myopia. Von Graefe, Donders, and others have reported good results in functional myopia after
tenotomy of the external rectus. Stevens published (Anomalies of the Eye Muscles) some cases of functional myopia relieved after
operations on the eye muscles. In a personal communication he said that in his experience the refraction of the eye was usually
changed after such operations.
The diagnosis of myopia may be made with the ophthalmoscope or retinoscope. In myopia with elongation of the eyeball, with the
ophthalmoscope by the direct method, the details of the fundus cannot be seen clearly without the aid of a concave glass; whereas, in
functional myopia, the retinal vessels and chorioidal pigment can be seen clearly, occasionally without such a glass. With the
retinoscope, in myopia with elongation of the eyeball the shadow seen with the plane mirror held at four feet or further always moves
in the opposite direction to the movements of the mirror; but, in functional myopia the shadow moves in the same direction at times,
and especially when the eye is regarding distant objects without especially trying to see.
It has been generally accepted, that after the prolonged use of atropine, if the myopia continues, it is due to permanent elongation
of the eyeball. After twenty-five, years' study of these cases, my experience leads me to the conclusion that atropine does not always
relax the near focus or relieve functional myopia.
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A study of the eyes of a large number of individuals in whom functional myopia was produced by an effort, unconsciously or
voluntarily, may be briefly summarized as follows:
An unsuccessful effort of the normal eye to see accurately new, strange, or unfamiliar distant objects was always followed either by
myopic astigmatism, usually—compound myopic astigmatism, occasionally, or simple myopia infrequently. Mixed astigmatism was not
observed. For example:

Case I. A woman, aged twenty-five years, had difficulty in reading the ten line of the Snellen card at ten feet. When she was unable
to see the letters, retinoscopy always indicated a myopic refraction; but, when she read the letters, simultaneous retinoscopy always
indicated no myopia. So accurate was retinoscopy in measuring the refraction that one was invariably correct when telling her when
she could see and when not.
Case II. A boy, aged nine years, while reading at ten feet the line marked ten on the Snellen card was not myopic. When he
regarded the large letter, vision 10/200, he had myopic astigmatism. When he regarded a picture at twenty feet, he appeared to make
a greater effort to see, and by simultaneous retinoscopy, he had compound myopic astigmatism.
Case III. A boy, aged five years, when regarding his mother at ten feet, by retinoscopy was not myopic; but, when he regarded a
stranger at ten feet, or the unknown letters on the Snellen card at the same distance, he had myopic astigmatism. When he made a
manifestly increased effort to see a dog at 100 feet, the objective test used simultaneously indicated compound myopic astigmatism.
The increased effort to see distant objects produced more myopic refraction.
Case IV. A woman, aged thirty-six years, with vision, 10/200, 10/50, 10/10, was not myopic. Neither was she myopic when she
regarded at ten feet or 100 feet a picture, a book, and many other objects; but, when she was asked to look directly at a point three
feet to one side of the Snellen card and read the letters, which was impossible, the retinoscope indicated compound myopic
astigmatism, and the left eye converged. (Fig 53 # 1 and 2)
Case V. A girl aged eighteen years, emmetropic, was similar to the previous patient; she did not make an effort to see distant
objects until asked to regard the Snellen card by eccentric fixation. Compound myopic astigmatism was produced and the right eye
diverged.
Case VI. A man, aged twenty years, had used atropine sulphate, one per cent., three times a day, in the left eye for two months.
When he regarded a green curtain at ten feet he was not myopic; but, when regarding the large letters on the Snellen card he had
compound myopic astigmatism.
Cass VII. A woman, aged forty-seven years, right eye, keratoiritis, received atropine sulphate, one per cent., three times a day for
fifty days. When she regarded a green curtain at ten feet, she was not myopic; but, when she read some of the large letters on the
Snellen card at ten feet, retinoscopy indicated compound myopic astigmatism.
Case VIII. A man aged seventy years, by retinoscopy was not myopic when reading the ten line at ten feet; but, when he regarded
an indistinct object, a thermometer, at 100 feet, retinoscopy indicated myopic astigmatism. An increased effort produced compound
myopic astigmatism.
In normal eyes the axis of myopic astigmatism, which was found by retinoscopy after an effort to see distant objects, was usually
corrected by a concave cylinder at 180°. It was observed frequently at 90°, and less often in an oblique meridian. As a rule the
vertical or horizontal axis was the same in each eye—exceptions were found infrequently. When the axis was oblique in one eye it was
generally parallel, or else at right angles, in the other eye. In most individuals the axis was always the same when tested frequently,
daily, weekly, or after some months. Occasionally the axis would change in one person from 90° to 180°, or the reverse, or became
more or less oblique when making apparently the same effort to see distant objects. The maximum amount of myopic astigmatism
produced was 4 D., and was observed in a man aged fifty-nine years, with normal eyes when he regarded an astigmatic chart at ten
feet.
In most eyes with errors of refraction, and in normal eyes with eccentric fixation, the axes of astigmatism produced by efforts to
see distant objects were not usually constant, and greater variations occurred in the same eye from day to day than was observed in
normal eyes. In compound hypermetropic astigmatism the effort to see at a distance always lessened the refraction of sometimes one,
sometimes the other principal meridian, or of both. In compound myopic astigmatism, one or both of the principal meridians were
always increased. In mixed astigmatism, sometimes the hypermetropic meridian was lessened; in other cases the myopic meridian
was increased, and in still others the hypermetropic meridian was lessened, while the myopic meridian was increased.
Symptoms of effort when trying to see distant objects: School children and others usually showed by facial expression that an effort
was made—the eyelids were partly closed, or the reverse, more open, staring; wrinkling of the skin of the forehead and eyelids,
contortions of the facial muscles, inclinations of the head in various directions; tremor of the head, and movements of the eyeballs
resembling nystagmus were observed. Many school children and adults with normal eyes produced temporary eccentric fixation, either
with convergent, divergent, or vertical squint when trying unsuccessfully to read the Snellen card. The eyes of more than 10,000
school children were examined during the past ten years. The efforts of many to see were so manifest that one could usually tell
before the sight was tested that their vision was defective (Fig. 35, #2, 3).
Recently a public school in New York was visited. In one class room of thirty young pupils, the attention of the principal was
directed to five children whose facial expression suggested defective vision. She tested their sight and found it poor in all. She
proposed glasses. In a few minutes the children were shown how to read the small letters on the Snellen card. They obtained normal
vision and required no glasses. The facial wrinkles and evidences of strain disappeared.
About twenty-five teachers listened to a talk on myopia. Most of them showed by their facial expression, wrinkles of the forehead,
and strained look of their eyes that their vision was probably defective. They were recommended to read the small letters on the
Snellen card. The majority obtained normal vision almost immediately; the wrinkles were lost, and their eyes and faces no longer had
the appearance of strain.
H. Cohn (The Hygiene of the Eye in Schools, p. 53) wrote: "All oculists agree that protracted near work with a bad light is one of
the circumstances most favorable to the origin and development of short sight." My observations did not support this statement.
The near focus of the normal eye was measured objectively with the aid of the retinoscope. When a normal eye reads fine print,
diamond type, Jaeger No. 1, readily, without effort, at twelve inches, a concave twelve inch glass held outside the visual axis corrected
the focus. When the eye read at ten inches it was too weak to correct the focus; and when the print was read at a greater distance
than twelve inches, the glass was too strong, over-corrected the focus. Retinoscopy always measured the focus accurately and
simultaneously while the normal eye read at 6", 10", 20", 40", or at any distance the fine print.
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When the illumination of the print was lessened sufficiently to make it difficult to read Jaeger 1 at twelve inches, retinoscopy
indicated that the near focus of the eye was not increased, but lessened in one or all meridians. No exceptions were found. It occurred
in all school children, adults, and elderly people with normal eyes. Usually only one meridian was lessened, the horizontal. The
maximum amount was 3 D. The vertical meridian was lessened, exceptionally.
Patients with emmetropia or normal refraction under atropine were examined. When large print was read, easily at twelve inches,
the eye was focused as in distant vision; but when, because of less light, or the request to read smaller print, an effort was made, one
or all of the principal meridians became hypermetropic. It was interesting to note that these same individuals always produced myopic
refraction, usually greater in the horizontal meridian, while making an effort to see distant objects; when an effort to see near always
produced the opposite refraction, hypermetropia, and greater in the same meridian, the horizontal.
In hypermetropia, with or without astigmatism, one or more of the meridians of the eye were increased by efforts to read by a dim
light. In myopia, with or without astigmatism, one or more of the meridians became less, myopic. In mixed astigmatism the refraction
of the horizontal meridian became either less myopic or more hypermetropic when an effort was made to read fine print. In
presbyopia no exceptions were found; an effort to read always produced hypermetropia in one meridian in normal eyes, increased it in
hypermetropia, or diminished it in myopia. In diseased conditions,
inflammations of the eyelids, cornea, iris, retina, chorioid, and in cataract,
an effort to read always lessened the focus.

Fig. 35
1—Girl with normal vision in 1904.
Note the absence of facial effort.
2—The same girl as shown in #1, four years later with myopia of 3.00 D.
Note the elevation of the eyebrows and other manifestations of effort.
3 —The same, with myopia increased by voluntary effort to see better the Snellen card at twenty feet. The manifestation of effort is
increased.
Fig. 53
1—Reading the Snellen test card with normal vision; optic axes parallel.
2—The same patient making an effort to see the Snellen test card at ten feet by eccentric fixation. The patient produced a functional
myopia and the left eye turned in.

So decided was the relaxation of the near focus that efforts to read by a dim light were successfully employed in some cases of
functional myopia to obtain adjustment of the eye for distant vision after other methods had failed.
The following cases illustrate the effects of effort when reading with difficulty at a near point:
Case IX. A boy with normal eyes, aged nine years, read Jaeger No. 1 easily at twenty inches. A concave twenty inch glass held
outside the visual axis corrected the focus in all meridians. When the light was lessened, the print was read with difficulty. Now
retinoscopy indicated that the vertical meridian was accommodated as before, but the horizontal was lessened and had become
hypermetropic. With the aid of the retinoscope one always knew when the boy read easily or with difficulty, He was also examined
after he had been reading two hours by a poor light, leaning over, the book held in his lap. The result was the same.
Case X. A girl, aged twelve years, compound hypermetropic astigmatism, left vision, 10/10 nearly. Retinoscopy, vertical meridian
was corrected by convex 3.00 D. and the horizontal by convex 1.50 D. when she regarded the 200 Snellen card letter at ten feet.
When she read the twenty line Snellen at ten inches the vertical meridian was corrected by a concave ten inch glass and the horizontal
by concave 1.00 D. She read Jaeger No. 1 at ten inches with difficulty; the vertical meridian remained the same, while the horizontal
was corrected by convex 1.00 D. The illumination of the page was reduced by a screen. She had greater difficulty in reading Jaeger
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No. 1 at ten inches when the retinoscope used simultaneously indicated that the vertical meridian was corrected by concave 4. D.,
or ten inch, while the horizontal was corrected by convex 2.30 D. Retinoscopy indicated that this patient read with difficulty even very
large print. An increased effort did not increase the myopic refraction of the vertical meridian, but made the horizontal more
hypermetropic than when regarding the Snellen card at ten feet.
Case XI. A girl, aged seven years, left eye under atropine sulphate, one per cent., three times a day for two months, vision normal
with convex 3,00 D. S. combined with convex 0.50 D. C, at 90°, the same refraction with retinoscopy. With her correction she read
with difficulty large print, Jaeger No. 14, at six inches when the vertical meridian was corrected by convex 4.00 D. and the horizontal
by convex 5.00 D., an increase of 2. D. of hypermetropia in the horizontal meridian after an effort to read with the accommodation
apparently paralyzed by atropine.
Case XII. A woman, aged seventy-six years, right eye, 20/30, no glass improved, incipient cataract. By retinoscopy all meridians
were corrected by convex 0.50 D. Regarding the tip of her finger at six inches, the vertical meridian by retinoscopy was measured by
convex 2.00 D., and the horizontal by convex 4.00 D. An effort to see distant objects always produced myopic refraction, while an
effort to see near objects always produced the opposite, hypermetropic refraction.

Sufficient evidence has been obtained to convince me that near use of the eyes is not the cause of myopia. The cause of myopia is
the same in birds, the lower animals, uncivilized man, and school children.
Wild birds have unusually good distant vision; but in captivity they acquire myopia (Casey A. Wood, Ophthalmology, Chicago, April,
1907). Uncivilized people have good sight; but after they live in civilized communities they acquire myopia (Risley, System of Diseases
of the Eye, Norris & Oliver, 1897, Vol. II). Children in the first year of school have normal vision; later, myopia is acquired. The
following explanation of these facts is offered:
The uncivilized man is compelled to adjust his eyes for accurate distant vision, for protection against enemies, and in obtaining
food. But, when living in civilized communities he is protected from enemies, his food is supplied, accurate distant vision is no longer
necessary, he neglects to practice it, naturally loses it, and becomes myopic. Wild birds are compelled to adjust their eyes accurately
for distant vision; but, in captivity the necessity ceases, and, because accurate distant vision is no longer required, they neglect it and
become myopic. School children do not need accurate adjustment of their eyes for distant vision. When they neglect to practice it they
become myopic. To make the matter clearer: When the eyes are not accurately adjusted for distant vision they must obviously be
adjusted for a near point and be functionally myopic
CONCLUSIONS.
1. Myopia is not caused by efforts to read by a bad light.
2. The cause of myopia is an effort, usually unconscious, to see distant objects.
938 ST NICHOLAS AVENUE.

Eye Training for the Cure of Functional Myopia
May, 18, 1912
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A CASE OF MYOPIC REFRACTION RELIEVED BY EYE EDUCATION
By W. H. BATES, M.D.,
New York
Medical Record, November 9, 1912, pp. 851-852.
For more than ten years the method of eye education in relieving functional
disorders of vision has impressed me with its value. The following case is a type
of many hundreds benefited and is described in some detail in order to illustrate
the method of treatment.
An intelligent man, aged 25, was seen August 30, 1912. Right vision 1/5
normal. Has been wearing constantly for this eye—1.00 D. S.—0.50 D. C. at
180 deg., vision normal. Left vision, 2/3 normal. Wearing a plane glass for this
eye.
After an ophthalmoscopical examination the patient was told that he was not
near-sighted and did not need glasses to improve his vision but that his eye
defect was due to improper use and was curable by a little instruction in the art
of seeing. To this method of treatment he agreed, followed instructions and
obtained normal vision without glasses in forty minutes, which pleased him
more than a prescription of glasses.
First, the right or defective eye was covered by a screen. Then the better
eye, the left, was instructed in the proper methods of obtaining normal vision
with the aid of a Snellen test card at 20 feet. He was told that perfect sight was
only possible by regarding one letter of the distant card at a time or by
regarding a small part of each letter in turn. (Central Fixation) It was important
to regard one letter on a line in such a manner that the one following it
appeared less distinct. This was in the beginning difficult for him to do because
he said he could see all the letters of the same size on one line equally well and
at the same time or simultaneously. He was convinced that he did not see with
the same distinctness all the letters on one line after he tried to read them
when regarding a point several feet to one side of the card. He was urged to
make an effort to see clearly one letter while its neighbor appeared less distinct.
In a few minutes this was accomplished. The next step required more
concentration, namely, to acquire the ability to see the top of a small letter
better than the bottom or to see the left side of a small letter better than the
right side of the same letter. It was difficult for him to accomplish this because
he had a strong tendency or inclination to attempt to see a number of letters
simultaneously or to regard all parts of one letter at the same moment. He was
anxious to do the proper thing and tried to understand and carry out my
suggestions. He was liable to forget the directions and try something else which
might occur to him. But by insisting that he try my methods instead of
experimenting with his own inclinations he was soon able to say that when he
regarded closely one part of a small letter the other parts of the same letter
were less distinct. He was learning the proper methods of obtaining normal
vision and became conscious of the methods practiced by the normal eye,
usually unconscious, to see properly and perfectly.
Having now learned the necessity of directing the eye accurately to distant
objects in order to obtain good vision, his attention was next called to the
importance of a proper focus. He was requested to hold his fore-finger at ten
inches from his left eye with the tip of the finger placed close to a line from the
eye to the large letter on the Snellen card. When he regarded the tip of his
finger closely he was unable to distinguish the distant letter at the same time.
He was told that this phenomenon was one of great importance as the cause of
the defective vision of the other eye, the right, was the fact that the eye was
focused for near vision when regarding distant objects. He learned that he could
not see even large letters on the Snellen card at 20 feet when the better eye,
the left, was focused for the near or reading distance. Although self evident to
many people he had not realized this fact before. I believe that the few minutes
devoted to demonstration that the normal eye could not see distant objects
clearly when focused for near vision was an important factor in the subsequent
rapid relief of the defective vision of the poorer eye, the right, by education. The
demonstration was made quickly and in less time than one might expect, about
five minutes. At this time it was found that the vision of the left eye had improved from vision of 2/3 to vision normal.
The left or normal eye was then covered by a screen during the time that the right was exercised. He was shown how the vision of
the right eye was further lowered when the gaze was directed to one side of the distant card. When he regarded a point three feet or
further to one side of the card he was unable to distinguish the large letter. The point of eccentric fixation was brought closer and
closer to the card until he was convinced that he saw the letter worse when he looked only a few inches to one side instead of directly
at the letter. Central fixation or the ability to direct the eye directly at one point and to hold the eye steady (this sentence is partially
correct – the true state of central fixation when looking a small part, point is to keep the eye moving, shifting on the point. The eye
must also be allowed to shift to other parts, objects, then back to the original point.) was difficult and was not accomplished
immediately. He was surprised when told that he did not practice central fixation. When the effort was made to see a small letter
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unsuccessfully the eye was seen to move in various directions. I come now to a description of an original procedure which gave him
complete relief in some few minutes. It has proved of such great value in so many of my cases of real and functional myopia that I
feel that it should be emphasized. It has never done harm. It has always been beneficial. All oculists may disagree or oppose my facts
with theories while they are unable to stop the increase of many cases of myopia even with glasses. The procedure is as follows:
He was directed to make an effort to see a small object held so close to his eye that it was impossible for him to see it
clearly.
For convenience a fine point on the end of my finger nail was the visual object employed. It was held about three
inches in front of his eye while he made strenuous efforts to see it, but was not successful. In a short time his vision for
distance was tested and found improved. By alternately regarding the finger nail at three inches (and shifting on it,
relaxed to avoid strain) and the Snellen card at 20 feet the vision rapidly improved from vision 1/5 to the normal. The
good result was obtained in less than twenty minutes. He was told that the relief was not due to suggestion, hypnotism, or to
some unknown agency, but that he became able to see as he should, normally, because he had learned how to use the eye properly
by education.
To prevent a relapse he was recommended to practice daily regarding small letters or small objects at a distance in such a way that
he would see one part better than another part of a small letter or other small object. Shift on the objects part to part - combine
shifting with central fixation. He was to do this with each eye separately, covering or closing the other eye. He was given a Snellen
test card for exercises in distant vision.
Shift, central fixation, switch on objects at close, middle, far distances with both eyes together, then one eye at a time, then both
together again = fast vision improvement. If vision is less clear in one eye, practice extra time with that eye. Test each eye at close
and far distances.
938 St. Nicholas Avenue.
MYOPIA PREVENTION BY TEACHERS
By W. H. BATES, M.D.,
New York Medical Journal, August 30, 1913 ,Vol. 98 pp. 410-413.

Myopia with elongation of the eyeball is incurable. (The belief that myopia with elongation of the eyeball is incurable is an old
theory Dr. Bates was taught in Ophthalmology College. In later years/articles Dr. Bates proves myopia with elongation of the eyeball is
curable.)
It is usually acquired during school life. Acute myopia, spasm of the accommodation, or functional myopia is an early stage of
incurable myopia. The cause of myopia is an effort to see distant objects.
Dr. Bates proves myopia is curable
Corroboration:
1. Myopic refraction has always been produced in man and the lower animal when regarding unfamiliar distant objects which required
an effort.
2. Myopia was prevented in the public schools of Grand Forks, N. D., for eight years by methods which prevented an effort to see
distant objects.
3. Myopia was always benefited by treatment suggested by the cause.
4. The cause suggested a method for the experimental production of myopia in rabbits, dogs, and cats.
5. Physicians, teachers, and others interested have investigated and confirmed these facts.
6. It should be emphasized that there is but one cause of myopia, an effort to see distant objects. There is no other cause.
Near use of the eyes is not a cause of myopia. By the aid of simultaneous retinoscopy, it was always demonstrated that an effort to
see near objects lessened myopic refraction or produced hypermetropic refraction.
Prevention of diseases is usually suggested by the cause. When the cause is known, prevention may be successful, but when the
cause is not known prevention is uncertain. For example: Yellow fever, twenty five years ago, was not prevented by quarantine,
disinfection, or other methods until the cause was discovered, the infected mosquito. By removing the cause, yellow fever has been
eliminated form Havana and Panama.
Likewise, previous efforts to prevent myopia have failed because the cause was not known. It was erroneously believed that when
school children regarded, or made an effort to see, distant objects, that the eyes were at rest or that accommodation or myopic
refraction did not occur. Simultaneous retinoscopy disproved this assumption. It has been repeatedly demonstrated with the aid of the
retinoscope that all school children with normal eyes when regarding unfamiliar writing or figures on the blackboard, distant maps,
diagrams, or pictures had myopic refraction. It was quite otherwise when they regarded a familiar distant object. The retinoscope used
at the same time indicated no myopic refraction.
The Snellen test card, while being of use for testing the acuity of vision, was found also during the past ten years to be the best
distant object for exercises in distant vision. It should be memorized and thus made a familiar distant object. After its daily use for
half a minute or longer myopia was prevented; and, in addition the vision of many pupils with defective sight was improved for an
unfamiliar Snellen card, for writing and figures on the blackboard, and for other distant objects. Furthermore, near vision was
benefited by the use of the Snellen card. Many pupils stated that they could study their lessons with less or no discomfort.
Myopia prevention was introduced in Public Schools Nos. 6, 183, and 186 of New York city January, 1912; later, Public Schools Nos.
46 and 43 tested the method.
THE METHOD
A Snellen test card was placed permanently where all the pupils could see it from their seats. Daily the teachers recommended all
the children to silently read the card with each eye separately, covering the other eye with the palm of the hand in such a way as to
avoid pressure on the eyeball.
Records were made with the same card or with an unfamiliar card for testing the vision. This matter is discussed below. Each line of
the Snellen card is designated by a number which indicates the feet that the line should be read by the normal eye. Records of the
vision are written in the form of a fraction: The numerator of the fraction represents the distance in feet of the pupil from the

card while the denominator denotes the number which designates the lowest line read.
Records were usually submitted as follows:
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Public School No. 6.
The first school authorized to try the method was Public School No. 6. Miss K. D. Blake, principal. In November, 1911, she
permitted me to test and record the vision of 115 pupils. Later, she informed me that a medical inspector examined the same children
and found my record correct.
In one class room she observed me relieve the defective vision of five pupils in fifteen minutes with the aid of the Snellen card. She
was told that the teachers were able to improve the vision of all pupils in the same simple way and thus, logically, prevent myopia.
The memorized Snellen test card aroused much skepticism. Its value for testing the vision was questioned by most teachers. To
settle the matter, Miss Blake had the vision of 1,500 pupils tested, January, 1912, with a memorized Snellen card by the teachers.
Soon afterward, the vision of the same 1,500 pupils was tested with an unfamiliar Snellen card. The tabulated records of both tests
were sent at his request to Gustave Straubenmuller, associate superintendent, with the following conclusion: "The figures submitted
are interesting and it would seem as though Doctor Bates had, to a certain extent, proved his point." The test was repeated in June,
1913, and the memorized Snellen card was again found satisfactory for testing the vision. Objective tests were conclusive, and
demonstrated the interesting fact that school children did not deceive themselves or others, when their vision was tested with a
memorized Snellen card. When a pupil said he was reading the memorized Snellen card with normal vision, the retinoscope used at
the same time, indicated no manifest error of refraction; the eye was adjusted for normal vision.
The reliability of the teachers' records of the vision was investigated by Miss Blake. At her request the health department sent a
medical inspector who also tested the vision of the pupils and told Miss Blake that the records of the teachers were reliable and
correct.
One teacher taught her pupils to test and record the vision of their own eyes daily. They convinced me that they did both correctly.
The pupils learned the value of the Snellen card for improving the sight; and many obtained by their own efforts normal vision
without glasses. This fact was observed also in other schools. One teacher asked me to investigate a boy who said his vision had
improved from 20/200 to 20/30. I found the boy had normal vision, but I had trouble to convince a skeptical teacher that the pupil
was able to see perfectly.
It is suggested that a monitor be appointed in each class to improve the vision of all pupils with defective sight.
Miss Blake deserves much credit for her intelligent methods of investigation of myopia prevention by teachers. When Dr. C. Ward
Crampton, the director of physical training, investigated the method and visited her school early in 1913, he told her to remove the
Snellen cards and discontinue her efforts to prevent myopia. This command was so manifestly unfair to the method at the time that
she refused to comply without an order from her superiors. I cannot express in words my gratitude to her for her championship of the
method. The records she submitted in June, 1913, of pupils also tested in October, 1912, were the best of all. She desires to continue
the method and is now willing for me to use the ophthalmoscope to obtain more scientific facts for the benefit of school children.
Finally, when the question was asked her, "Do you believe that the Snellen card was a benefit?" she replied: "Yes, I do; but I do not
understand it."
Public School No. 183.
In the Fall of 1911, Miss A. J. Farley, principal Public School No. 183, became interested in myopia prevention and consented to try
the methods in her school. In the beginning most of the teachers neglected to use the method. This was true of other schools.
Miss C. V. Dillon, ungraded class, was the first New York City teacher to submit accurate records of the vision of school children
before and after the use of the method of myopia prevention. She recorded the vision of all her pupils, October, 1911, and again,
December, 1911. During this time the Snellen card was not used and the vision of no child improved. After the Snellen card was
placed permanently in the class room, January, 1912, she gave her pupils daily exercises in distant vision with its aid. She noted a
prompt improvement in the sight. The vision of the same children was recorded, March, 1912, and June, 1912, using an unfamiliar
Snellen card for testing the sight. The records indicated that the vision of all was improved. She continued the use of the Snellen card,
daily, during the school years, 1912-1913.
June 27, 1913, Miss Dillon was asked her opinion of the method. She answered that her results continued good, and offered her
recent records as additional evidence in favor of the method. At one time during the year the health department prescribed glasses for
all her pupils. As long as a child wore glasses she refrained from giving it exercises in distant vision with the memorized Snellen card,
by order from the principal; but, after a child appeared in school without glasses she believed she was privileged to benefit it with the
Snellen card. She described in detail the results obtained. Some pupils, even with glasses, were unable to see the writing on the
blackboard from their seats. In a short time their vision improved without glasses, so that they had no further difficulty with their
sight. Others complained of eye pain or had trouble in seeing to read. They held their books close, about six inches from the face. The
use of the distant Snellen card gave them relief and they later read without effort or discomfort at a comfortable distance, about
twelve inches. She discarded glasses and relieved her own eyes by the use of the Snellen card. I believe that if all teachers were as
enthusiastic or as conscientious as Miss Dillon, no child would acquire myopia while attending school.
The success of Miss Dillon with the method encouraged Miss Farley, the principal, to persuade other teachers to try it.

28

October, 1912, Miss Knauff, 2A, reported the vision of six pupils with defective sight did not improve after one week when the
Snellen card was not used. After the method was employed daily for one week, all had improved, and five of the six defectives
obtained normal vision without glasses. Similar results were obtained by four other teachers. Miss Farley asked the health department
for an investigation to determine the reliability of the teacher's records. The medical inspector sent tested the vision of the same
pupils and told Miss Farley that the teachers tested and recorded the vision correctly. Relapses occurred after the use of the Snellen
card was stopped.
In January, 1913, Miss Farley had the vision of all the pupils recorded on the school card which each child receives on entering
school, a method of keeping records which I recommend. All the teachers began the use of the method and their records were
tabulated in June 1913.
Miss Farley is to be commended for her thorough investigation of the method. She told me that she was convinced of its value and
was willing to continue. She will permit the use of the ophthalmoscope.

Public School No. 186.
J. T. Nicholson, principal, Public School No. 186, had defective vision without his glasses. With the aid of a memorized Snellen card
his vision became normal in a few minutes. In this way he learned something of the value of the Snellen card. After his personal
experience with its benefits he more readily believed in the probability that the teachers by improving the vision of school children
would prevent myopia. His teachers did not all record the vision until October, 1912.
On April 14, 1913, all the Snellen cards were removed and not replaced until June 16, 1913. The records of his teachers indicated a
less number benefited than in Public Schools Nos. 6 and 183, where the Snellen card were in use for a longer time.
Miss Marry E. Sinnott, assistant principal, called my attention to the fact that the more experienced or better teachers benefited the
vision of a larger number of children than did the teachers of less ability. Mr. Nicholson believed that the vision of the pupils in his
school was benefited by the Snellen card. He is now willing that I use the ophthalmoscope for more accurate investigation.
C. B. Jameson, principal, Public School No. 43, in March, 1913, introduced the method in his school on the recommendation of J. T.
Nicholson, principal, Public School No. 186. Four teachers tested the vision, made the records, and used the Snellen card for myopia
prevention without my supervision. It was only through the courtesy of J. T. Nicholson that I learned the facts. In June, 1913, Dr, John
P. Conroy, district superintendent, kindly loaned me the records of the vision of the pupils tested, in March and again in June, 1913,
by the teachers of Public School No. 43. The results were good. It seems probable that the method could be introduced successfully in
other schools without my supervision.
W. A. Boylan, principal, Public School No. 46, introduced the Snellen cards in 1912. He has incurable myopia acquired in school.
With the aid of the Snellen card, I improved his vision, without his glasses, fivefold in ten minutes. He has cooperated with me as
much as he could, but only two teachers submitted records, June, 1913.
Miss J. Hiesel, E6A, submitted the best records which I have seen in ten years. Of twenty-seven defectives all were improved and
twenty-five obtained normal vision in both eyes. She described how one incorrigible, and one truant, became good students after their
eyes were relieved of pain and discomfort by the use of the Snellen card. I attended one of her daily exercises in distant vision with
the aid of the Snellen card, witnessed the enthusiasm of all the pupils in the game, and learned much of the possibilities of the method
for improving defective vision and preventing myopia.

RECORDS
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Table 2.—Summary of the records of the vision of the pupils made by those teachers of five New York City schools who
recorded that the vision of no pupil became worse.

All the principals and all the teachers, in the beginning, were skeptical. After they used the method and investigated the results in
the class rooms, they became convinced that the use of the memorized Snellen card improved the vision of the school children. They
do not understand it.
CONCLUSIONS
1. All investigators, I believe, have published that previous efforts to lessen defective vision or prevent myopia in schools have
failed.
2. One hundred and twenty one teachers in the schools of New York city have lessened appreciably the number of pupils with
defective vision. Note in the accompanying records that over 1000 pupils with defective sight obtained normal vision in both eyes.
3. Thirty-two teachers prevented the vision of all their pupils from becoming worse.
4. Myopia was prevented by teachers.
938 ST NICHOLAS AVENUE.
FISHES' EYES
By W. H. BATES, M.D.
(Photographs by Elwin R. Sanborn.)
Bulletin of the New York Zoological Society, November, 1914, pp. 1170-1173
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THE Aquarium is one of the show places of New York. Here are gathered several thousand fishes so arranged that they can be
readily inspected while swimming in the tanks. The crowds of people that visit the place daily, testify to the fact that here is something
worth seeing.
Some children were taken to the Aquarium and were asked to tell what they saw of the eyes of the fish. One boy eleven years old,
said, "the pike has an eyeball shaped like an egg and their eyes seemed to be staring at you when you looked at them." "The
muskallunge has eyes which go in and out; they are bright with a yellow ring around them." The rainbow trout appeared to him to
have an eyeball shaped something like a square, the eyes of the yellow perch bulged at the top. He noted the turquoise blue of the
eye of the red hind. Both he and his sister, aged seven, after two hours did not want to leave.
The eyes of the fish are in constant use except when they are asleep. They move up, down, to the right or left and rotate. In some
fish these movements are quite marked. Fish have large eyes relatively to man. The width of the eyeball from side to side, is usually
much greater than its depth. A fish ten inches long usually has eyeballs about one-half of an inch long, while a man seventy inches tall
has spherical eyeballs about one inch long. One may say that the eye of a fish is one-twentieth of its length, while that of a man is
occasionally only one-sixtieth or one seventieth of his height. However, the black grouper has very large eyes. In one specimen three
feet long, the eyes were nearly two inches wide. A nurse shark of about the same length had eyes less than one-quarter of an inch
wide. Eels four feet long had eyes as small as those of the shark.
My first impression of the fish seen in the tanks of the New York Aquarium was that their eyes seemed very open. Why? After
investigation it was found that most of them had no eyelids. As their eyes need protection, was there anything else to save them from
injury? Most fish have their eyes protected by a slimy material. The eyes of the red hind, yellow grunt and others have a transparent
skin over the front part of their eyes, which is as thick as the skin of the fish or as the eyelids of some animals which live on the land.
In the herring, this transparent skin covers only a part of the eye. Exposure to the air was soon followed by a cloudiness of the
transparent coat of the eye so that in a few minutes, or less, the interior of the eye could not be seen with an instrument called the
opthalmoscope. The puffer, or swell fish, living in salt water, has eyelids which cover the eyeball when closed. The lower eyelid is
much larger than the upper, being the reverse of the condition found in man, whose upper lid is larger than the lower.
Mr. L. L. Mowbray, of the Aquarium staff, suggested that the puffer needed eyelids for the protection of its eyes because of its habit
of burrowing in the sand at the bottom of the water.
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The colored portion of the eye, the iris, is usually yellow in color. However, one found fish with the iris of different colors. In the
center appears the black part called the pupil, usually round, as in man; but, fish were found whose pupils were pear-shaped,
triangular, oval and pointed at each end. The size of the pupil does not appear to change very much on exposure to a bright light or as
rapidly as does the pupil of most air-breathing animals. When the light comes from behind the observer, the interior of the eyes of the
fish show beautiful colors; shades of red, yellow, blue and green. Many visitors at the Aquarium were entertained for a long time by
the wonderful variety and kaleidoscopic changes of colors in the eyes of the fish. Dr. C. H. Townsend has published in one of the
reports of the Zoological Society a valuable and interesting paper on the changes in the color of fish.
Have Fish Good Eyesight?
The men connected with the Aquarium have told me some interesting stories of their wonderful power of vision; and, one can
believe that fish do see well when they avoid obstruction in their paths while darting rapidly through the water.
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The object of the study of fishes' eyes was to find out the cause of near-sight and the need of glasses acquired by school
children. The facts learned were of great practical value. One theory of the cause of myopia or near-sight was that muscle inside the
eye, called the ciliary muscle, produced near-sightedness. This theory was not the truth in the case of fish, because they have no
ciliary muscle. Another theory was that the near use of the eyes caused myopia or near-sight. This theory did not apply to fish
because myopia or near-sight was not found in fish like eels that habitually use their eye for near objects. Near-sight or myopia was
produced in fish by the action of two muscles outside of the eyeball, called the superior and inferior oblique. They are so arranged
about the eyeball that they form a nearly complete belt. When these muscles contract, the belt is tightened and consequently
the eyeball is squeezed out of its normal shape, just as one would change the shape of a hollow rubber ball by squeezing
it when held in the hand. The line or axis of vision becomes elongated. The elongated eyeball like the photographic
camera with the bellows elongated is focused for near objects.
With the aid of an instrument called the retinoscope, which reflects the beam of an electric light into the pupils of the eyes of the
fish, it was determined positively that all the fish examined while they were swimming in the tanks, several hundred individuals of
many species, were neither near-sighted nor did they have astigmatism. Their eyes were nearly normal and were usually focused
accurately to see distant objects. The eyes of decapitated or dead fish were normal, as were the eyes of fish that were asleep from the
effects of ether. When examined out of the water or in the air, the eyes were the same as when the fish were immersed; but, in a
short time, less than a minute, one could not see the interior of their eyes. Good photographs of the eyes could only be obtained while
the fish were immersed. The fact that fish are not near-sighted should be emphasized because some writers have stated that fish have
their eyes focused for near objects most of the time. Fish, while able to see, or to focus their eyes correctly for distant objects, are
also able to change their focus and see near objects. Some fish were observed with the aid of the retinoscope that had their eyes
properly focused on objects as close as four inches or even less.
How Do Fishes Change the Focus of Their Eyes.
Experiment proving the oblique outer eye muscles can change the focus of light rays in the eye
Fishes' eyes are adjusted to see near objects by the squeeze or contraction of the two oblique muscles on the outside of their
eyeballs. The squeeze of the oblique muscles makes the eyeballs longer, the condition found in near-sight. To see distant objects
accurately, these muscles relaxed, which permitted the eyes to resume their normal shape. The following experiment demonstrates
that the accommodation or the near focus of fishes' eyes is produced by the action of the oblique muscles and not by the action of the
ciliary or any other eye muscle:
1. In the beginning the eye of a normal fish was examined.
2. By means of electrical stimulation applied to the eyeball or its neighborhood, in most fish their focus was changed from distant to
near objects.
3. One of the muscles of the eye called the superior oblique, was cut, which produced no change in the focus of the eye.
4. Electrical stimulation now did not produce any change in the focus. It did not accommodate.
5. The muscle which had been cut was now re-united with a thread, sewed together, without producing any change in the focus of
the eyes of the fish.
6. Electrical stimulation now changed the focus from distant to near objects, as it did in the beginning.
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It was interesting to observe that in those fish which did not have two oblique muscles, electrical stimulation failed to change the
focus of their eyes from the distance to a near point. In one, the dog fish, with one oblique muscle, accommodation or near focus was
not produced by electrical stimulation; but, after the place of the absent muscle was supplied by a thread of silk, then the focus of dog
fish's eyes was changed to a near point when they were stimulated with electricity. After the oblique muscles were removed from the
eye of a fish and when the eye had healed, some weeks later, near focus or accommodation could not be produced by electrical
stimulation.
In another series of experiments, the lens of a fish's eye was removed. A pearl roach six inches long was examined. The eyes were
not near-sighted. Electrical stimulation produced considerable change and the eyes were focused for a near point. The lens of the eye
was pushed to one side of the axis of vision, when the eye became very far-sighted. Electrical stimulation of the eye now produced
marked accommodation. This experiment confirmed others that the lens was not necessary to change the focus from distant objects to
those which were near. While I was otherwise engaged, Dr. C. Barnert performed the same experiment successfully on the eye of a
carp. He pushed the lens to one side, applied the electric current, and produced near-sight or accommodation in a few minutes, all
without assistance. Electrical stimulation produced as much accommodation after the removal of the lens as before. The fact that
accommodation in the eyes of fish is not produced by the action of the lens inside of the eyes, but is accomplished by the two oblique
muscles outside of the eyes, is one of great practical value. The investigations further showed that fish could be made
nearsighted, far-sighted or astigmatic by various operations upon the oblique muscles.
Of what value was the study of fishes' eyes to people with poor sight wearing glasses? In brief, the cause of the need of glasses
was learned and it suggested treatment successful in relieving near-sight, far-sight, astigmatism and presbyopia or old age sight
without glasses.

THE RADICAL CURE OF ERRORS OF REFRACTION
By Means of Central Fixation.

BY W. H. BATES, M. D.
New York Medical Journal, May 8, 1915, vol. 101, no 19, pp. 925-933.
Also called: "The Cure of Defective Eyesight by Treatment Without Glasses".

INTRODUCTION
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In most textbooks on ophthalmology it is clearly stated that errors of refraction are incurable, and that relief of the symptoms can
be obtained only with the aid of glasses. My investigations during the past twenty-five years have convinced me and others that errors
of refraction can be cured by treatment without glasses.
I have been engaged during the past three years in the physiological laboratory of the College of Physicians and Surgeons of
Columbia University New York, in a series of experiments on the eyes of animals, which show, I believe, that the prevalent ideas
concerning the causes of errors of refraction are not correct. Those ideas ascribe such errors to permanent, innate, or acquired
deformations of the eyeball. My experiments seem to demonstrate that we can go farther back and find such deformations in
abnormal strain of the extrinsic muscles of the eye. In animals, myopic refraction is produced by excessive contraction or
strain of the oblique muscles; hypermetropic refraction by an excessive contraction or strain of the recti muscles; and
astigmatism by a modification of the action of the extrinsic muscles.
I. EXPERIMENTS ON THE EYES OF ANIMALS
CONCLUSIONS
1. A strain of two or more of the extrinsic eye muscles produced by electrical stimulation or advancement is always followed by an
error of refraction. Relaxation of these muscles by one or more tenotomies always prevents the production of errors of refraction by a
strain.
2. Neither the crystalline lens nor the ciliary muscle is a factor in the production of either myopic refraction or accommodation. (See
Bulletin of the New York Zoological Society for November, 1914)
(Modern scientists state that the shape of the lens and eyeball can change to produce accommodation.)
3. When the two oblique muscles are present and active, myopic refraction or accommodation is always produced by:
a. Electrical stimulation of the eyeball;
b. Electrical stimulation of either the third or fourth nerves near their origins in the brain;
c. Traction inward of the insertion of either the superior or the inferior obliques;
d. Advancement or a tucking operation of one or both obliques.
4. After myopic refraction is produced, it becomes increased after a tenotomy of one or more of the recti.
5. Myopic refraction is never produced by electrical stimulation:
a. After a tenotomy of one or both obliques;
b. After the subconjunctival injection of a two per cent. solution of atropine sulphate deep into the orbit. Instillation of atropine in the
conjunctival sac may lessen but not prevent the experimental production of myopic refraction.
6. After a tenotomy of one or both obliques, and when two or more of the recti muscles are present and active or capable of moving
the eyeball in two or more directions, hypermetropic refraction is always produced by:
a. Electrical stimulation of the eyeball;
b. Electrical stimulation of the third nerve near its origin in the brain;
c. Traction forward of the insertion of one rectus muscle;
d. An advancement or tucking operation of one or more of the recti.
7. Hypermetropic refraction is never produced by electric stimulation:
a. After a tenotomy of all the recti;
b. After the subconjunctival injection of a two per cent. solution of atropine deep in the orbit; or by instillation into the conjunctival
sac.
8. Astigmatism is usually produced and combined with myopic or hypermetropic refraction produced experimentally.
9. Mixed astigmatism is produced by a traction of the insertion of the superior rectus directly upward, and in other ways. In these
cases myopic refraction in one meridian is never produced after a tenotomy of the inferior oblique, while hypermetropic refraction in
one meridian is never produced after a tenotomy of the inferior rectus.
10. Advancement of both obliques with advancement of the superior and inferior recti always produces mixed astigmatism.
11. When considerable myopic refraction is produced experimentally, the optic axis is evidently lengthened (See diagrams below); in a
high degree of hypermetropic refraction it is shortened; after the production of a large amount of mixed astigmatism the cornea
becomes markedly elliptical.
12. In eyes after the removal of the lens, myopic, hypermetropic, and astigmatic refraction is produced as mentioned above in
normal eyes. Atropine, as in normal eyes, prevents the production of myopic, hypermetropic, and astigmatic refraction, in lensless
eyes by electrical stimulation.
Copyright, 1915, by A. R. Elliott Publishing Company.
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For more photos of fish, rabbits, human… eye experiments - see the book; The Cure of imperfect Sight By Treatment
Without Glasses by William H. Bates.

The following are details of experiments on the eyes of animals:
EXPERIMENTS ON ACCOMMODATION
I. A perch was placed in a square glass jar 12" by 6" by 6" nearly filled with water, about two drams of ether was added and the
top was covered with a board. In half an hour the perch became less active and was removed from the jar. It was difficult or
impossible to measure the refraction satisfactorily by the aid of the retinoscope in the air. The fish was returned to the glass jar, head
near the surface, and was supported by fixation forceps fastened to the lower jaw. With the eye immersed the refraction by
retinoscopy was nearly normal. At three feet distant with a plane mirror, self illuminated by electric light, the battery being in the
handle of the retinoscope, the shadow in the pupil moved with the movement of the mirror with, a convex spherical glass plus 1 D.
held close to the eye of the perch, and with plus 2 D. the shadow moved in the opposite direction.
When the eye was examined in the air, the illumination of the retina or the light reflex obtained was fainter, but sufficient to enable
the observer to note that the refraction was nearly the same as when the eye, was immersed in the water. On continued exposure to
the air, even in less than five minutes, no light reflex from the pupil was obtained with the retinoscope. However, immediately after
the reimmersion into water a bright reflex was visible in the pupil when the light was reflected into the pupil by the retinoscope.
The head of the perch was lifted above the surface of the water and the eye was stimulated with the faradic current. Muscular
movements of the head and body of the fish were manifest. The eye was then immersed. Retinoscopy now indicated myopic refraction
in all meridians; or in other words, accommodation. The myopia remained for some minutes and then gradually subsided until it
disappeared altogether, the eye becoming nearly normal as before. The same phenomena occurred with the other eye. The perch was
removed from the water and placed on a table, and the superior oblique of the right eye was cut transversely. Electrical stimulation of
the right eye did not then produce accommodation as in the left eye. Conclusion: The ciliary muscle does not produce accommodation
in the perch.
II. In another experiment on a rock bass, both eyes were found to be emmetropic when examined in water. Electrical stimulation of
the right eye produced myopic refraction or accommodation. The superior oblique was then divided, after which electrical stimulation
produced no accommodation. The divided superior oblique was next united by a suture. Electrical stimulation then produced
accommodation as at first.
Both the superior and inferior obliques were then removed from the right eye. Twenty-four hours later, ten days later, and even six
weeks later, electrical stimulation of the right eye produced no accommodation at any time, but always resulted in hypermetropia,
which was usually corrected by plus 5 D. sphere. Electrical stimulation of the left or non-operated eye on the same dates always
produced accommodation or myopic refraction. These experiments were witnessed and confirmed by a number of physicians.
III. Decapitated dog; emmetropic. Electrical stimulation of the eyeball produced myopic astigmatism which was corrected by minus
2 D. cylinder, 90°. After tenotomy of the superior oblique, electrical stimulation produced compound hypermetropic astigmatism,
which was corrected by convex 2 D.S. and convex 3 D.C., 180°. After tenotomy of the superior rectus, the refraction became normal
and was not changed to myopic or hypermetropic refraction by electrical stimulation. This experiment is offered as additional evidence
that the lens is not a factor in the production of myopic refraction or accommodation. It also indicates that the obliques produce
myopic refraction and that the recti produce hypermetropic refraction.
Congenital absence of one oblique. Strong evidence that the obliques are the muscles that produce myopic refraction or
accommodation is found in the fact that while electrical stimulation of the oblique eye muscles always produces accommodation when:
the two obliques are present and active; it is never produced in animals with a congenital absence of one oblique. Moreover, when the
counter-traction is supplied by a suture inserted near the usual location of the absent oblique in these cases, accommodation is always
produced by electrical stimulation. The following experiment illustrates this:
IV. Dogfish, decapitated, emmetropic; electric stimulation on the eye produced no accommodation. The inferior oblique was absent
and a suture was inserted in its usual location. Accommodation was then produced by electrical stimulation of either the eyeball or the
fourth nerve near its origin in the brain. A two per cent. solution of atropine sulphate was applied to the fourth nerve and thereafter
electrical stimulation of the fourth nerve produced no accommodation. It should be mentioned that soon after the removal of the lower
lid the cornea became cloudy and the refraction could not be measured by retinoscopy. Whenever electrical stimulation or
advancement of one oblique did not produce myopic refraction or accommodation, investigation always revealed the absence of one
oblique; or, as in all cats observed, an inactive or insufficient oblique.
V. Production of myopia. A rabbit had hypermetropia 4 D.S. The superior oblique was advanced by a tucking operation and the
refraction was then corrected by convex 2 D.S. and convex 2 D.C., 180°. The eye was examined frequently during fourteen days, and
remained unchanged. Seventeen days after the operation the refraction had returned to convex 4 D.S., the amount existing before the
advancement of the muscle. Examination of the site of the operation showed that the suture inserted in the muscle had cut its way
through and the oblique was no longer shortened.
A large number of rabbits were operated upon by advancement of either the superior or inferior oblique or of both at the same or at
different times, without obtaining a permanent production of myopia. In all cases the stature cut through the delicate ribbon-like
muscle very soon; generally in a few days, when the refraction became the same as before the operation. To increase the effect of the
advancement, a tenotomy of one or more of the recti was frequently done without much if any permanent effect.
VI. Production of hypermetropia. Carp, decapitated, emmetropic. Had hypermetropic astigmatism after advancement of the
superior rectus which was corrected by convex 5 D.C., 180°. After electrical stimulation of the eyeball, the error of refraction was
corrected by concave 2 D.S. and convex 11 D.C., 180°; after tenotomy of the superior oblique the error of refraction was corrected by
convex 16 D.C., 180°. Thus, after the production of hypermetropic astigmatism, electrical stimulation produced myopic refraction in
one meridian and increased the amount in the hypermetropic meridian. After tenotomy of the superior oblique, the hypermetropic
meridian was increased, while the normal meridian remained unchanged. In eyes which have not been operated upon, a tenotomy of

one or both obliques does not produce hypermetropia nor increase it when it is present. Neither does a tenotomy of one or all of
the recti produce myopia.
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VII. Decapitated cat, emmetropic. Electrical stimulation of the eyeball produced hypermetropia of 1 D.S. After tenotomy of the
superior oblique, there was no change in the refraction and electrical stimulation of the eye produced more hypermetropia which was
corrected by convex 9 D.S. Tenotomy of the superior rectus did not change the refraction from the normal, but thereafter electrical
stimulation produced no hypermetropia. The same results were obtained in many other cats and no exceptions were observed.
Conclusion: Hypermetropia is produced in the eyes of cats by electrical stimulation before and after tenotomy of the superior oblique
and is prevented by a tenotomy of one or more of the recti.

EXPERIMENTS ON LENSLESS EYES
VIII. Carp; by retinoscopy both eyes were emmetropic. Electrical stimulation of each eyeball produced accommodation or myopic
refraction. Simple extraction of the lens with the aid of a spoon was done; after a peripheral corneal section. Eleven days later, the
eye was healed and the pupil was sufficiently clear to measure the refraction objectively with the aid of the retinoscope. With the eye
immersed in water the refraction was corrected by convex 23 D.S. Electrical stimulation produced less hypermetropia; or in other
words, accommodation.
IX. Cat; twenty-four hours after decapitation the right eye was emmetropic by retinoscopy. A narrow bladed cataract knife was
made to enter the interior of the eyeball from above and just behind the equator. The point of the knife was pushed downward and
forward and passed through the periphery of the lens into the area of the pupil. The point with the flat surface of the blade looking
forward was then pressed backward, forcing the lens downward below the axis of vision. The refraction was then corrected by convex
17 D.S. With the aid of a pair of fixation forceps, the insertion of the superior oblique was rotated inward and backward. For some
minutes the refraction was corrected by convex 15 D.S.: i.e., myopic refraction of 2 D. was produced. Traction upward and forward of
the insertion of the superior oblique was made. The refraction was then corrected by convex 20 D.S.: i. e., hypermetropic refraction of
3 D. was produced. Traction of the insertion of the superior oblique upward and nearly parallel to the plane of the iris was made. The
refraction was then corrected by convex 15 D. S. and convex 3 D.C. at 180°: i.e., mixed astigmatism, corrected by concave 2 D.C.
180° and convex 1 D.C. 90° was produced.
X. Carp, decapitated, emmetropic. The left lens was pushed outside the axis of vision by Dr. C. Barnert. The refraction was
corrected by convex 16 D.S. After electrical stimulation the refraction was corrected by convex 13 D.S., i. e., accommodation of 3 D.S.
was produced.
XI. Pearl roach, emmetropic. The lens of the left eye was dislocated outside the axis of vision and the refraction was corrected by
convex 16 D.S. After electrical stimulation the refraction was corrected by convex 14 D.S., i. e., accommodation of 2 D.S. was
produced. These last two experiments were witnessed by three other physicians.
XII. Rabbit; simple extraction of the lens of the right eye. Two months later, by retinoscopy, hypermetropia of 17 D.S. Electrical
stimulation lessened the hypermetropia or produced accommodation, the error of refraction being corrected by convex 14 D.S. and
convex 2 D.C. 180°. In other experiments on rabbits, after the removal of the lens, the hypermetropia was always lessened or
accommodation was produced by electrical stimulation.
EXPERIMENTS WITH ATROPINE
XIII. Cat, decapitated. Both eyes were emmetropic. Electrical stimulation did not produce myopic refraction or accommodation.
The superior oblique of both eyes was advanced without altering the refraction, and electrical stimulation then produced
accommodation. The third and fourth nerves were exposed near their origins in the brain. Electrical stimulation of either nerve
produced accommodation. A small piece of cotton wet with a two per cent. solution of atropine sulphate in 0.8 per cent. chloride of
sodium solution was placed in contact with the third nerve near its origin. In less than one minute an electrical stimulation of the third
nerve did not, while stimulation by electricity of the fourth nerve, did produce accommodation. After the atropine solution was applied
to the fourth nerve, electrical stimulation of the fourth nerve did not produce accommodation. The origins of the third and fourth
nerves were washed with an 0.8 per cent. salt solution, clean of atropine. After this, electrical stimulation of either nerve produced
accommodation. Cotton wet with atropine solution was next applied to the fourth nerve and electrical stimulation did not produce
accommodation, although accommodation was possible through stimulation of the third nerve. The atropine was again applied to both
nerves, and electrical stimulation of either or both failed to produce accommodation. The atropine was then washed off the nerves and
the experiment repeated with the same results as before. Always after atropine was applied to both nerves and electrical stimulation
of one or both failed to produce accommodation, the application of the electrical current to the eyeball resulted in accommodation or
myopic refraction. Accommodation was produced two hours after the cat was decapitated in a room at a temperature below 70° F.
XIV. Dog, emmetropic. Electrical stimulation produced myopic refraction or accommodation. After tenotomy of the superior oblique,
electrical stimulation produced hypermetropia of 4 D.S. After the subconjunctival injection deep in the orbit of five minims of a two per
cent. solution of atropine sulphate in 0.8 per cent. chloride of sodium, there was no change in the refraction upon electrical
stimulation; in other words, atropine injected deep into the orbit prevented the production of hypermetropic refraction by electrical
stimulation.
XV. Rabbit with hypermetropia of 4 D.S. atropine sulphate two per cent. solution instilled to the conjunctival sac daily for two
weeks, did not change the refraction. Electrical stimulation produced myopic refraction or accommodation to the same degree
apparently as before the atropine was instilled.
From this and other experiments the impression was obtained that the instillation of atropine in the conjunctival sac had little or no
effect in preventing accommodation by electrical stimulation. In other experiments on normal eyes and eyes with hypermetropia the
injection of atropine deep into the orbit usually prevented accommodation or myopic refraction by electrical stimulation.

TRACTION EXPERIMENTS
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XVI. Decapitated carp, emmetropic. A thread was fastened to the insertion of the superior oblique. Traction of the thread inward
and forward, or downward and forward, produced simple hypermetropia which was corrected by convex 5 D.S.; traction backward and
inward caused simple myopia; while traction in the plane of the iris produced mixed astigmatism: Myopia, myopic astigmatism,
compound myopic astigmatism, hypermetropia, hypermetropic astigmatism, compound hypermetropic astigmatism, or mixed
astigmatism were all produced by traction on the thread in various directions.
XVII. Decapitated carp, emmetropic. Rotation downward and inward or in other directions with the aid of a suture fastened to the
external rectus produced no change in the refraction of the right eye. Pulling strongly on the suture forward produced hypermetropia,
which was corrected by convex 5 D.S. Traction downward and forward and inward produced hypermetropic refraction which was
corrected by convex 3 D.S., and convex 7 D.C. at 90°. Electrical stimulation produced an error of refraction which was corrected by
convex 14 D.S. and concave 16 D.C. at 180°. After a tenotomy of the superior oblique, the error of refraction was corrected by convex
3 D.S. and 7 D.C. at 90°. Electrical stimulation then increased the hypermetropia in all meridians, which was corrected by convex 10
D.S. and convex 6 D.C. at 90°. After tenotomy of the superior rectus the hypermetropia disappeared and the eye became
emmetropic. Electrical stimulation then produced no effect.
The point has been raised that while in rabbits, dogs, fishes, and other animals, traction of the two obliques may squeeze the
eyeball transversely in such a way as always to lengthen it, accommodation in the human eye cannot be produced in the same way.
To determine the matter the following observation was made: A woman with myopia of 20 D.S., who consented to the experiment,
had the inferior oblique exposed near its origin at the lower and inner part of the orbit by an incision through the lower lid. The tendon
was grasped by fixation forceps and traction was made downward, inward, and backward. By simultaneous retinoscopy the myopia
was found increased, indicating the production of myopic refraction or accommodation. This observation proved that accommodation
can be produced in the human eye by traction of the inferior oblique.
Lucien Howe (Muscles of the Eye, 1, p. 68) has described the reflections from the cornea and posterior surfaces of the lens when
the lens was tipped in various directions during accommodation. l have found that traction on the obliques or recti of the eyes of dogs,
cats, rabbits, and fishes produces the same phenomenon, of tipping of the lens out, in, forward, or backward, which indicate that the
symptoms of tipping of the lens that are assumed to be due to the action of the ciliary muscle can be produced by the action of the
extrinsic muscles. I believe that the ciliary muscle has nothing whatever to do with tipping of the lens, because after tenotomy of one
oblique and one of the recti, the phenomena of tipping were not observed after electrical stimulation as they were before.
Curvature of cornea. In rabbits the ophthalmometer indicated that accommodation was usually produced without changing the
curvature of the cornea. The results were so constant as to warrant the belief that in the rabbit, as has been demonstrated in the
human eye by Javal and others, accommodation is not produced by a change in the corneal curvature.
Ciliary muscle. Much has been written on the connection of the ciliary muscle with the production of accommodation. The theories
of Helmholtz, Müller, Hess, Tscherning, and others are well known. They are based largely on the changes which occur in the images
of a source of light reflected from the anterior and posterior surfaces of the lens during accommodation. These images of Purkinje
were studied in the eyes of rabbits, dogs, cats, and fishes before and after the production of accommodation by electrical stimulation.
The same changes were observed at times as have been described by observers who studied the human eye. It was possible also by
traction experiments, by varying the resultant of pulls on the eyeball, to obtain images which indicated various changes in the position
and curvature of the lens. Fishes' eyes, when examined after immersion in water, were favorable for the experiments because the
reflections from the cornea were eliminated and it was easier to see the reflections from the anterior and posterior surfaces of the
lens. After tenotomy of one or both obliques the images of Purkinje did not change their location on electrical stimulation of the
eyeball, indicating that the curvature or location of the lens was not altered. The experiments offered strong evidence that the ciliary
muscle is not a factor in changing the curvature of the lens during accommodation. They also reconciled the conflicting observations
and theories of the many observers.
Bier's experiment. Theodore Bier (Die Accommodation des Auges in der Thierreihe, Wiener klinische Wochenschrift, 42, 1898) has
stated that fishes' eyes when at rest are myopic and that in order to see distant objects clearly, the myopia is corrected by drawing
back the lens closer to the retina with the aid of a muscle inside the eyeball connected with the lower margin of the lens. My
experiments and observations disprove his theory. Fish can accommodate or adjust the focus to see distinctly at four inches, and this
power of accommodation is always lost after a tenotomy of one oblique muscle. Electrical stimulation always produces myopic
refraction when both of the obliques are present and active, and this is never produced in fishes which have but one oblique, but after
a suture is inserted in the usual location of the absent oblique to furnish counter-traction, electrical stimulation which contracts the
oblique which is present has always produced accommodation. (See dogfish observation in Experiment IV.) The removal of the lens
does not prevent accommodation by electrical stimulation.

II. OBSERVATIONS ON THE EYES OF HUMAN BEINGS
A large number of original observations on the eyes of adults and children with normal vision, on those with defective sight from
errors of refraction, and on the eyes of adults after removal of the lens for cataract, and a study of the phenomena of sight in
amblyopia ex anopsia, have tended to support the foregoing results from animal experimentation and have led to the following
conclusions with reference to the human eye:
The sole cause of all uncomplicated or functional errors of refraction is a conscious or an unconscious effort or strain to see. The
only remedy for this strain is relaxation. Relaxation or rest of the eyes is accomplished only by central fixation. These facts were
obtained both objectively, with the aid of the retinoscope, ophthalmoscope, and ophthalmometer: and subjectively, from the
testimony of the persons under examination.
The optic or visual axes are always parallel when a point at an infinite distance is regarded by each eye at the same time by central
fixation. Muscular insufficiency or heterophoria is then always absent.
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The lensless eye. After the lens was removed for cataract and the refraction for infinity was corrected by glasses the following
observations were made: In all cases when the eye regarded a small letter of the Snellen test card at twenty feet by central fixation,
simultaneous retinoscopy indicated that the glasses corrected the refraction. When a small letter was read by central fixation at
twenty inches, simultaneous retinoscopy indicated that the eye was accommodated and that the myopic refraction or accommodation
was corrected by a concave twenty inch spherical lens or minus 2 D.S. When the lensless eye with the distance glasses read a small
letter by central fixation at thirteen inches, at ten inches, or a less distance, simultaneous retinoscopy always indicated that the eye
was accurately focused. When the lensless eye read a small letter of the Snellen test card at twenty feet by eccentric fixation,
simultaneous retinoscopy indicated either myopic refraction in one or all meridians or that the distance glasses were too strong. When
a letter was regarded at twenty inches or less by eccentric fixation, simultaneous retinoscopy always indicated that the eye was
focused for a greater distance in one or all meridians. In the lensless eye an effort to see near always produced hypermetropic
refraction.
Central fixation. By central fixation is meant the ability of the eye to look directly at a point, and while doing so to see best with
the center of the fovea or the center of the sight of the retina. (center of the visual field) When a person with a normal eye which is
capable usually of reading the Snellen test card at twenty feet with normal vision, 20/20, regards one small letter of the Snellen test
card at twenty feet or regards one letter of diamond type, Jaeger No. 1, at a near point, say ten inches, by central fixation the
following phenomena become manifest.

Subjective: By central fixation maximum vision is obtained. While the ability of the normal eye to read the twenty line at twenty
feet in a good light is considered to be normal vision, a much greater acuity of vision is observed when the part of each letter that is
regarded and seen better than the rest of the letter is smaller or more nearly approaches a point. Letters or parts of letters outside the
point of fixation are always less distinct than those at the fixation point. When the top of a small letter at twenty feet is regarded by
central fixation the bottom of the same letter appears less black, but the whole letter is clearer, the black appears a darker shade of
black, and the white part of the letter appears whiter than when all parts of the letter are seen equally well: The eyes feel no strain
when regarding a small letter for a short time or continuously at twenty feet, or when regarding one letter of diamond type at twelve
inches, six inches, or a less distance, from the eye. Squinting, or partly closing the eyelids, or regarding a letter through a small
opening, always lowers the vision of central fixation.
Objective: Simultaneous retinoscopy, or the examination of the eye with the retinoscope at the same time that the eye is
regarding a distant or near letter, indicates always that the eye is accurately adjusted or accommodated for the point regarded by
central fixation. In other words, when the point fixed is at infinity, no error of refraction is manifest and the eye is emmetropic. When
the point is at four inches, the refraction of the eye is corrected by a concave four inch spherical lens—minus 10 D.S. The
ophthalmometer indicates no corneal astigmatism of the normal eye when regarding a distant or near letter by central fixation.
The appearance of the normal eye when regarding a distant or near letter by central fixation, is usually expressive of
rest or relaxation. The eye is open, quiet, with no nervous movements, and the pupil is moderately dilated. The muscles
of the face are generally in repose, while other muscles of the body appear also relaxed and at rest. The optic or visual
axes are always parallel when a point at an infinite distance is regarded by each eye at the same time by central
fixation. Muscular insufficiencies or heterophoria are always absent.
Eccentric fixation. By eccentric fixation is meant the ability of the eye partially or completely to suppress the vision of the center
of the fovea and to see best with other parts of the retina (the peripheral field). When a person with normal vision regards one small
letter of the Snellen card at twenty feet, or regards one letter of diamond type at six, ten, twenty inches, etc., by eccentric fixation;
the following phenomena become manifest.
Subjective: The person notes that the vision for letters or words is always less distinct than with central fixation, not only for the
letters or words regarded, but also for those seen better in other parts of the field. One part of a letter fixed or regarded is less distinct
than other parts of the same letter not fixed or regarded. Black letters appear less black than by central fixation; white letters on a
black background appear less white; letters of different colors have a lighter shade of color. The edges of the letters are not clean cut
and have a fuzzy or shadowy margin. The size of letters is altered; they appear larger or smaller than with normal vision. Their shape
is distorted; a square letter may seem to be round. The curved lines may appear more like straight lines or straight lines as if
somewhat curved. Illusions of sight occur; in some cases dark spots or irregular shapes are seen on a white background. Polyopia is
frequent; sometimes it is binocular, but usually it is monocular. With both eyes or with one eye covered a person with normal eyes
when regarding one letter at twenty feet or six inches or at any distance by eccentric fixation; may describe the location of two, three,
or four images, all of which are less distinct than the one image of the same letter seen by central fixation.
Pain, fatigue, tension, or discomfort of some kind is usually felt in the eyes during: eccentric fixation. The discomfort may become
manifest only after the eyes are closed. Headaches are frequently produced by eccentric fixation when regarding a distant letter or a
letter at the reading distance.
An important symptom is twitching of the muscles of the eyelids or of the eyeballs. It is always present when a letter is regarded by
eccentric fixation either at twenty feet, six inches, or any distance from the eyes. Usually it is an unconscious manifestation of
eccentric fixation. The twitching becomes evident when one lightly touches the closed eyelids of one eye while the other eye is
regarding a letter by eccentric fixation; a fluttering or intermittent movement of the eyelids or of the eyeball is then felt. Squinting or
partly closing the eyelids or regarding a distant or near letter through a pinhole opening to a card, always improves the vision of
eccentric fixation. (Squinting leads to eye muscle tension, eyestrain and blur).
Objective: When a small letter of the Snellen test card at twenty feet is regarded by eccentric fixation, simultaneous retinoscopy
always indicates myopic refraction in one or all meridians. When a small letter of diamond type is regarded at twenty inches or less by
eccentric fixation, simultaneous retinoscopy always indicates hypermetropic refraction in one or all meridians. The ophthalmometer
usually indicates corneal astigmatism during the time the normal eye regards a distant or near letter by eccentric fixation. The
ophthalmoscope reveals an important symptom of eccentric fixation: the eyeball always moves at irregular intervals
from side to side, vertically or in other directions. The appearance of the normal eye when regarding a distant or near letter by
eccentric fixation is usually expressive of effort or strain. Twitching of the muscles of the eyelids can usually be observed and may be
more evident immediately after the eyelids are closed. Often the movements of the eyeball become so extensive as to be manifest by
ordinary inspection; in some cases they are sufficiently marked to resemble nystagmus.
The optic axes in eccentric fixation are never parallel; convergent, divergent, or vertical squint is noted. Lesser degrees of lack of
balance of the eye muscles, muscular insufficiencies, are always present.

Eccentric fixation produces redness of the ocular conjunctiva and margins of the lids. Wrinkles of the forehead and dark circles
under the eyes appear. The eyes may water.
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The optimum. When a person with myopia, hypermetropia, or astigmatism, regards a certain letter or object under favorable
conditions, simultaneous retinoscopy reveals little or no error of refraction. The letter or object so regarded may be called the
optimum. The favorable conditions include proper or sufficient illumination and quiet. The optimum may be a telegraph wire, a distant
light, a crack in the floor, a small area of blue, green, or dark blank wall paper, a large or small white card, a hole about one half inch
in diameter in a Snellen or other large card, the vertical or horizontal edge of the face or back of the Snellen card, a blank spot about
one half inch in diameter on a blank white card, a certain number, which is most frequently the number 7, one letter of the alphabet,
or the face of a well known relative or friend. Usually, but not always, a small letter of the Snellen card, as the first or last letter of the
tenth line regarded at five, ten, or twenty feet, is an optimum. An optimum for one eye may not be an optimum for the other eye or
for both when regarding it at the same time. Furthermore, an optimum is seldom continuous—while regarding it on one day may
lessen or correct the error of refraction this fact may not be true on succeeding days. It may be lost and later regained. The number of
optimums discovered in each person is variable. It is well to know that the distance of the optimum from the patient is important,
since an object which is an optimum at twenty feet may not be one at ten or thirty feet. Looking at an optimum is usually restful, but
the patient may not be conscious of any relief. The vision may become normal for the object regarded, but generally, although no
error of refraction is manifest by simultaneous retinoscopy, the vision is not normal. The following three cases illustrate these facts:
A man with myopia of 2 D.S. who had vision of 20/70 was able to see clearly the letter K on the fifteen line and the letter K only on
the forty line. When he regarded the letter K on the fifteen line, by simultaneous retinoscopy he was not myopic, but when he
regarded other letters on the same card he was myopic.
A woman, aged sixty years, with myopia of 18 D.S., was not myopic when she regarded a letter O on the ten line at ten feet.
A child, aged four years, when he regarded the face of a stranger at ten feet, was myopic by simultaneous retinoscopy, but when
he regarded the face of his mother, simultaneous retinoscopy indicated no myopia.

TREATMENT
As a general rule it is best for the patient to discard glasses. In some cases of extreme myopia, where going without glasses entails
too great a hardship, good results have been obtained by gradually reducing the strength of the glasses worn as the vision
improves, but the treatment is then prolonged. The patient is told that all cases of uncomplicated myopia, hypermetropia, and
astigmatism are caused by eccentric fixation and that central fixation is necessary for a cure. He is told the meaning of the terms
used; and the symptoms of eccentric fixation manifest in his own case are demonstrated. Not only at the beginning of treatment, but
also at frequent intervals, by constant repetition, by frequent demonstration, and by all means possible, the fact is impressed upon
him again and again that perfect sight or a cure can be obtained only by relaxation or no strain whatever, which in turn can be
obtained only by central fixation. Nothing else matters. The idea that the treatment demands effort is eliminated as much as possible.
The fact is repeatedly emphasized that the exercises of the eyes are not work or effort, but rather that everything recommended is to
secure physiological rest of the eyes, a condition which is found only with central fixation and perfect vision. Young children respond
more promptly to the benefits of eye training than adults; not because their trouble may be more recent, which is not always true, but
rather because they usually do as they are told and do not lose time by useless experiments suggested by their own inclinations or by
other persons.
Before central fixation and normal vision can be obtained, it is necessary to stop the twitching of the eyelids and the movements of
the eyeball that result from the strain of eccentric fixation. One method which succeeds in a small proportion of cases is to make the
patient conscious of the movements. After regarding the Snellen test card with one or both eyes for a part of a minute, the eyes are
closed, and when the closed eyelids are lightly touched by the patient with his fingers, he may frequently feel the movements. In
some cases the strain, tension, or twitching is evident to the patient without touching the closed eyelids, or it may become apparent to
him while the eyes are open when trying to read the Snellen card. Another method to stop the twitching and one which usually
succeeds is to have the patient close the eyes and then press on the sides of the base of the nose as high as the inner
canthus and also a little above it, with the forefingers of each hand, avoiding pressure on the eyeballs. The pressure may
need to be applied continuously for some minutes or for a longer period. The value of the method should be emphasized. After it was
repeatedly employed some well marked cases of nystagmus were observed to disappear for a longer or shorter time. Twitching of
the eyelids and movements of the eyeball are always corrected by central fixation when regarding a distant letter at
twenty feet or a small letter at twenty inches or nearer. It is well to bear in mind constantly that twitching of the muscles of the
eyelids and movements of the eyeball always prevent central fixation for both near and far distances. In the beginning the use of the
Snellen test card should be discontinued at frequent intervals in order that time may be given to stop the twitching.
The following procedures are recommended for obtaining central fixation: The patient is told to look at a light at twenty feet or
greater distance, then to look a foot or further to one side of the light until it appears less bright. By practice and by increasing or
lessening the distance of the point fixed to one side, the patient may soon become convinced that the light is seen best by looking
straight at it.
After central fixation is obtained for the light, the patient practices with the aid of the Snellen test card. The patient regards the top
of a letter of the Snellen test card, a letter which is just barely distinguished or seen with some difficulty. If the bottom of the letter
does not appear more indistinct than the top, the eye is not regarding the top of the letter by central fixation. The eyes are then to
follow a pointer upward from the top of the letter until the bottom becomes more indistinct. This is repeated many times. After some
practice, the patient will note that with the pointer a shorter distance above the top of the letter the bottom of the letter appears less
distinct. Continued practice usually improves the ability to fixate so that the patient gradually becomes able, by looking directly at the
top of a letter, to see it blacker or more distinct than other parts of the letter which are not fixed. The patient notes that after he
becomes able to see the top better than the bottom, the whole letter is more distinct than in the beginning, when all parts appeared of
the same shade of black. At first the letter may be seen by central fixation only occasionally. Later he may see it more frequently,
until finally he becomes able to see a spot in the top of a letter better than the bottom of the same letter, and continuously. When one
part of a letter is seen better than all other parts, the eyes are at rest, and most persons at once become conscious of the relief to the
eyes after central fixation, and maximum vision is obtained. It is easier to obtain central fixation by regarding small rather than large
letters and the patient should practice with the small letters on the tenth line at more than ten feet from his eyes.
It is usually more difficult to obtain central fixation at a near point, e.g., less than twenty inches, than at a distant point, such as
twenty feet. A dot of about the size of a pica type period on a blank card is regarded at twelve inches and its clearness is noted with
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both eyes. The dot is then regarded with each eye separately. It is then held nearer and further off until the distance is found
where it appears clearest with both eyes or with each eye separately. The patient, by practicing in this way with the dot on the blank
card, soon becomes able to see it quite clearly nearer and further than at the beginning. The patient is then given diamond type,
Jaeger No. 1, to read. He is recommended to gaze at a period at a distance he can see it best with both eyes or each eye separately,
and is told that when he sees it by central fixation the period will appear blacker than any part of a near letter and the part of the
nearest letter closest to the period will appear as the blackest part of that or any other letter. The distance may be lessened to three
inches and increased to twenty inches or more from the eyes by daily practice extending over many weeks or months. The ability to
see one part of a small letter improves the vision for reading and affords a rest to the eyes. By alternately regarding diamond type by
central fixation at the reading distance and the Snellen test card at twenty feet in the same way, the vision for near and far distance is
improved. This method is usually successful in curing myopia, hypermetropia, and astigmatism.
Relapses usually occur unless the training of the eyes is continued daily for months or years after normal vision is obtained. It is
necessary even for the normal eye to practice normal vision frequently, consciously or unconsciously, or some error of refraction is
usually acquired. The normal eye always acquires myopic refraction when trying to see unfamiliar distant objects; while an effort to
see near always produces hypermetropic refraction. The liability of a patient to relapse should be emphasized or his disappointment is
probable. The following cases illustrate the value of the treatment:
Compound hypermetropic astigmatism: A woman, aged thirty-seven years, had vision of 20/100; with convex 3.50 D. S. and
convex 2 D. C. 90° in each eye her vision was 20/30. She had worn glasses twenty years for the relief of defective vision, eye pain,
headaches, and fatigue when reading. Her symptoms were not entirely relieved by her correction. After two months' treatment by
education in central fixation for distance and near, her vision improved to 20/15 in each eye without glasses. She read Jaeger No. 1 at
four inches and twenty inches. The subjective symptoms of headache, eye pain, and asthenopia disappeared. I believe that she will
need to continue the eye training daily for a number of years to prevent a relapse.
Myopia, squint, and amblyopia: Man, aged twenty-four years, right vision 18/200, with concave 2.50 D. S. 18/15, left vision
18/100; glasses produced no improvement; with both eyes open, the left eye turned in, which is an unusual condition; convergent
squint, the fixing or straight eye being myopic with less vision, while the amblyopic, emmetropic eye converged, although the vision
was better. The use of atropine sulphate one per cent., instilled three times a day for a week did not alter the refraction or improve
the squint or vision. Eye training by the methods suggested above was followed by relief in one month, when the vision became
normal in both eyes, without glasses and the eyes became straight with binocular single vision. The patient was advised to continue
the use of the Snellen card daily for some years to prevent a relapse.
Presbyopia. Since the lens is not a factor in the production of accommodation, the theory that presbyopia is caused by a
hardening of the lens is not true. In patients over fifty years old with normal eyes, hypermetropic or other errors of
refraction are curable. The cure of presbyopia is accomplished by eye training which secures central fixation. The patients
are taught to regard the letters of the Snellen test card, the smaller letters first at ten or twenty feet, in such a way that they see a
small part of each letter blacker or more distinct than the rest of the letter. After normal vision is obtained for distance, the eye
training is continued for small letters at the reading distance. A period or comma is selected. The patient regards a letter near the
period or looks further away until he can appreciate that the period is less black or worse. He then regards a letter nearer the period.
The distance from the period is shortened, until by practice the patient can make the period appear less black by regarding a point but
a very short distance away, the diameter of a small letter. He can now read the print. Then he is encouraged to practice holding the
fine print closer to his eyes until he can read at four inches Jaeger No. 1. Some patients are relieved in a few days. Permanent relief is
never obtained, without constant or daily practice, reading diamond type without glasses at four inches to twenty inches.
Patients sixty, seventy, and eighty years of age have obtained relief in a short time. The efficiency of the eye is very much
increased, and one reads more rapidly than with glasses and without pain or fatigue.
The prognosis in acute cases where glasses have never been worn or in cases not relieved of every discomfort by the aid of
glasses, is favorable, and a cure is usually obtained in a reasonable length of time, such as a few weeks or months. In one case
convex 2 D.S. and concave 5 D.C., 180°; in each eye under atropine, the patient obtained normal vision for distance by training of the
eyes, and simultaneous retinoscopy revealed then no error of refraction. It was an interesting fact to me that in this case the eyes
became normal, although atropine was instilled in the conjunctival sac three times daily. How could the hypermetropia disappear
under atropine? The animal experiments answer this question satisfactorily to me, for it was learned from them that atropine, when
injected deeply into the orbit, prevents the production of hypermetropic and myopic refraction by electrical stimulation.
Other cases could be cited. In general, all errors of refraction are benefited promptly. When the optimum is found, the problem is to
teach the patient to make all objects an optimum. Until this has been accomplished no case has ever been permanently cured.

SUMMARY
Animal experiments demonstrate:
1. The lens is not a factor in the production of accommodation;
2. Hypermetropic refraction is always produced by a strain of two or more of the recti by electrical stimulation or advancement, and
is always prevented by relaxation of these muscles by tenotomy;
3. Myopic refraction is always produced by a strain of two obliques and is always prevented by relaxation of these muscles by
tenotomy;
4. Atropine prevents, when injected deep into the orbit, the experimental production of errors of refraction;
5. The cause of all errors of refraction is a strain to see. The cure is accomplished by relaxation. Relaxation is secured
by central fixation.
The subjective symptoms of central fixation include the ability to see one part of a letter or other object better than the rest of it;
maximum vision is thus obtained and the eyes feel at rest. The objective symptoms indicate no error of refraction by simultaneous
retinoscopy and no corneal astigmatism by the use of the ophthalmometer, while the optic axes are parallel, with no squint or
muscular insufficiencies (heterophoria). (Central fixation is combined with shifting – shift the center of the visual field part to part
(point to point) on the object).
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The subjective symptoms of eccentric fixation include the ability to see letters or parts of letters better outside the point
regarded; the vision is always defective; monocular polyopia is frequent; and pain and fatigue are usually felt. The objective
symptoms always indicate an error of refraction by simultaneous retinoscopy, usually some corneal astigmatism by the use of the
ophthalmometer; the optic axes are seldom parallel, squint, heterophoria, or muscular insufficiencies being present.
The refraction of newborn children is not always permanent. All errors of refraction are produced by muscular action and are usually
acquired.
Observations of the lensless human eye indicate that the absence of the lens does not prevent the production of errors of refraction
by a strain of the extrinsic muscles.
The optimum is a letter or some other object which can be regarded with a minimum of strain, and when looking at such an object
the patient has no error of refraction by simultaneous retinoscopy.
In treatment, discard glasses as soon as possible. Educate the patient in the fundamentals. To stop twitching of the eyelids by
pressure on the sides of the base of the nose is important. Central fixation is obtained by eye training with the aid of the
Snellen test card at twenty feet and by alternately practicing central fixation with a dot or a fine point at twenty inches
or nearer.
The results are good. After central fixation is obtained, all errors of refraction are cured.
40 EAST FORTY-FIRST STREET.

BLINDNESS RELIEVED BY A NEW METHOD OF TREATMENT
Report of a Case.
BY W. H. BATES, M. D.,
New York Medical Journal, February 3, 1917, pp. 200-202.
A woman, fifty-four years of age, was first seen by me on May 9, 1915. Her son, who guided her into the office, stated that his
mother had been "going blind" for a long time; that she could not see to find her way about the house; that she was unable to see
the faces of people around her, and that she could not attend social gatherings with comfort. When out of doors she required the
services of an attendant because of her inability to see passing people, obstructions on the sidewalk, or the curbstones or vehicles at
street crossings.
The patient's husband, a banker, and a man of intelligence and accurate observation, gave the history of her progressive loss of
sight. During the past twenty-five years he had consulted numerous oculists in various parts of the United States, each of whom had
pronounced her condition incurable.
I am indebted to G. de Wayne Hallet, M.D., of New York, for the following record of the patient's condition when she was under his
care:
July 7, 1910. The patient gave a history of failing vision for twenty years, first in the right eye and later in the left. The patient
states that the vision is slightly worse in the left eye than it was two years ago. She said: "Everything is in a mist."
Right vision, fingers counted at two feet. Left vision, 15/200.
This is a case of old neuroretinitis in each eye, a few blood vessels left, but for the most part only white lines extend off
into the retina in place of old vessels. She has also choroiditis disseminata in both eyes.
R Syr. acidi hydriodici, 3i once each day.
July 22, 1910. To read she has used a strong hand magnifying glass besides her spectacles. (Magnifiers cause/increase vision
impairment.) When tested she read Jaeger No. 2 with +10.00 D. S. with the left eye only and she likes it. This glass was prescribed
for the left eye.
September 21, 1011. Left vision, 10/200. Ordered for near vision, +12.00 D. S.
Cocaine was used in each eye to dilate the pupil in order to examine the fundus. Can see no change since the last examination.
Treatment: Continue the use of the hydriodic acid.
Following this period of observation by Doctor Hallet, the patient consulted other physicians as stated, always being given an
unfavorable prognosis.
The patient was treated by me for the following conditions: incipient cataract; vitreous, cloudy with floating bodies; neuritis,
with partial atrophy of the optic nerves; retinitis, with obliteration of many blood vessels; choroiditis disseminata;
glaucoma of the left eye, connective tissue in the anterior chamber of the left eye, obscuring the iris and pupil;
functional myopia; functional divergent and vertical squint.
The vision of the left eye, on May 9, 1915, was 5/200, field contracted. This was reduced to the perception of light, two days later,
by an attack of acute glaucoma. Miotics, eserine, pilocarpine eye drops failed to relieve the tension and pain after three days; since
then they have not been used.
With the assistance of Dr. C. Barnert, an iridectomy was performed. The pain and tension were relieved for a time, but the vision
was not improved. Hemorrhages into the anterior chamber occurred on different days during the following week. A mass
of connective tissue replaced the blood clots in the anterior chamber, and was large enough to obscure the iris and
pupil. Dionin, ten per cent. solution, was instilled six times daily, and the powder once daily in the left eye only. The solution of dionin
is still being used in the left eye only.
Later the patient had a number of mild recurrent attacks of glaucoma in the left eye, with pain and increased tension. After three
months the tension remained normal. The tension of the right eye subsequently was increased at intervals, always subsiding at once
after central fixation was obtained.
My experience with this case, and with others of various degrees of severity, has convinced me that the value of central fixation in
the treatment of acute, chronic, and absolute glaucoma should be emphasized. Central fixation, as utilized by me, has relieved the
symptom of glaucoma after operative and other treatment had failed. The value of the method employed in this case has been
demonstrated in many other cases, and in various conditions other than glaucoma, of organic as well as of functional character.
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Above photos: No pressure on eyeball.
The treatment described by me (1) with certain modifications,
was employed in the case here cited, and was found beneficial,
as will be seen. Memory and the imagination were useful. A
small black spot or period on the Snellen card was
imagined. When the sight was poor, at the beginning of the
treatment, the period imagined was imperfect. The problem for
this patient was to imagine the period as perfectly black and
stationary (stationary is incorrect; the period must move, show
oppositional movement as the eye shifts on it point to point.
Later Bates stated the period must move ‘swing’ as result of the
shifting of the eye. To remain stationary = eye immobility,
staring) at all distances; then to be conscious of seeing a part
or all of a letter without losing the period. The memory or
imagination of a black period, at all times and in all places,
secured for this patient unusual benefit.
It was explained to her that by "central fixation" is meant a
passive, receptive, or relaxed condition of the eyes and brain.
When the mind is sufficiently at rest the eye sees best the point
fixed—in other words, the eye sees best what it is looking at.
With the passive, receptive, relaxed condition of the eyes and
mind, or with the absence of strain or effort, as manifested by
central fixation, the sight was always improved. The myopic
refraction produced by all effort to see distant objects
and the hypermetropic refraction produced by an effort
to see near, were absent when the eyes became relaxed
and central fixation was manifest. Color blindness, contracted field, pain and fatigue, and photophobia were also
materially benefited or cured. The objective symptoms of increased intraocular tension, squint, strain of the muscles of
the face, twitching of the eyelids and eyeballs, all disappeared instantaneously when the patient was conscious of
central fixation. The organic lesions were seen to improve. With the blood vessels the changes were slow; but with the
cloudiness of the lens, central fixation was followed immediately by an increased transparency readily demonstrated by
the ophthalmoscope.
In six days the sight of the right eye had improved to more than one tenth of the normal. Later, the patient became able to travel
on the subway alone, to shop in the neighborhood of her home, to read and write letters, and to read books, magazines, and
newspapers. She became able to see the color of the eyes of her husband, children, and friends, which she had never been able to do
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before in her life. Her sight at night also improved, so that she saw the lights across the Hudson River, stationary and moving,
more than a mile away. She won first prize at auction bridge twice, enjoyed theatres and moving picture shows, went to parties,
receptions, dinners, and other social functions, and had a good time.
January 17, 1916. Patient went out of doors alone or without an attendant, and took a walk on Riverside Drive.
February 23, 1916. She is beginning to distinguish colors. Without an attendant she walked alone from her home at 142nd Street
and Broadway to the subway station at 145th Street, thence went by train to the Grand Central Station, walked over to the uptown
side, and returned home on the train.
March 3, 1916. Went to the theatre and enjoyed the play.
March 6, 1916. Plays cards. Tells the time with the aid of her small watch without glasses.
April 1, 1916. She won first prize at an auction bridge card party. With the eyes closed she believes that she can now imagine as
well with the left eye as with the right, indicating an improved condition of the left retina.
April 6, 1916. Won second prize at auction bridge, 140 players.
April 18, 1916. Read a column of the New York Times, news section.
She sees the Hudson River boats, and houses and trees across the river. Lights on the boats were seen at night, but not the lights
on the opposite shore.
April 28, 1916. The patient is beginning to read diamond type, Jaeger No. 1, at six inches, using two of her fingers as a pointer.
May 6, 1916. The new moon and the stars were seen for the first time.
May 15, 1916. The lights across the Hudson River, more than a mile distant, were seen when the room occupied by the patient was
dark or the lights turned off. (Later, June 21, she was able to see the distant lights with the room occupied and well lighted.)
May 20, 1916. Patient was able consciously, at will, to produce the illusion of seeing one object as two or more—monocular
polyopia, by a strain, eccentric fixation.
June 21, 1916. Did some sewing with a split needle. R., 14/30, without the consciousness of the black period. She runs short
distances on the street without difficulty.
July 1, 1916. The patient writes letters without glasses better than with them, because she finds her sight confused with glasses.
The imagination or the memory of a perfectly black period relieves or prevents the pain which is usually produced by the instillation of
the dionin powder into the left eye.
August 1, 1916. With the right eye a line of diamond type was read in five minutes, without glasses and without the aid of a
pointer.
August 8, 1916. The left eye distinguished one letter of diamond type for the first time, without glasses, at six inches.
August 15, 1916. Diamond type, one line read in forty seconds.
August 31, 1916. With the right eye one line of diamond type was read in six seconds, without the aid of a pointer. With the left
eye after some minutes one letter was seen with the aid of a pointer. For the first time the color of her own eyes was seen with the aid
of a mirror.
The progress noted may be summarized as follows:

The vision of the right eye was improved from p. 1. to 14/200 in 8 days; 14/200 to 14/50- in 20 days; 14/50- to 14/15+ in 168
days, or 5 1/2 months; 14/15+ to 14/10+ in 185 days, or 6 months.
The vision of the left eye was improved from p.1. to 14/200 in 157 days, or 5 months; 14/200 to 14/50 in 246 days, or 8 months;
14/50 to 14/10- in 27 days.
In a letter received some months after she left New York, the patient wrote: "I do not think I have gone back any. I see very well
indeed. Recently I saw in the garden, about one hundred feet away, a yellow butterfly alight on a red flower. My letters are written
without glasses. The right eye really seems improved, but the left eye has not changed. I still use the dionin eye drops in the left eye
only."
This case has been of special interest because it has demonstrated that central fixation, previously utilized in the
treatment of functional disease of the eye, is also of distinct value in the treatment of certain organic diseases of this
organ. Many such cases, which, treated solely along the lines of the customary ophthalmologic practice, would be
consigned to the category of the practically hopeless, may be markedly benefited, and restored to active and useful life.
40 EAST FORTY-FIRST STREET.
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THE IMPERFECT SIGHT OF THE NORMAL EYE
BY W. H. BATES, M. D.,
New York Medical Journal, September 8, 1917, pp. 440-442
OCCURRENCE

This article is important – it explains how the clarity of vision in the normal eye can fluctuate, change: clear, less clear, then back to
clear. When left alone, no eyeglasses used, or, if needed, Bates method is practiced - the eyes, vision return to normal clarity.
If a person experiencing temporary less clear vision goes to the eye doctor, the doctor will prescribe a unnecessary prescription for
glasses. The glasses maintain and increase the unclear vision, result in addiction to stronger eyeglass lense prescriptions and
development of other eye problems. The eyeglasses prevent the eyes natural fluctuation back to normal function and clear vision.
It is generally believed that the normal eye has perfect sight all the time. It has been compared to a perfect machine which is
always in good working order. We have been taught that the normal eye is always normal and that the sight is always perfect, no
matter what the object regarded may be, whether new, strange, or familiar, whether the light is good or imperfect, or whether the
surroundings are pleasant or disagreeable. Even under conditions of nerve strain and bodily disease, the normal eye is expected to
have perfect sight always.
A scientific study of the facts has convinced me that this impression so generally believed and taken for granted is far from the
truth. After thirty years' special study of the refraction of the eye under different conditions I am convinced that the normal eye
has imperfect sight most of the time. It is unusual to find persons who can maintain perfect sight (20/20 and clearer)
continuously longer than a few minutes under the most favorable conditions. Of 20,000 school children studied by me, more
than one half had normal eyes with perfect sight. Not one of them had perfect sight in each eye every day. The sight of many of them
might be good in the morning and imperfect in the afternoon, while many with imperfect sight in the morning would have frequently
perfect sight in the afternoon. Many children with normal eyes would read one Snellen test card with perfect sight, a second and
different one with imperfect sight. Many children could read some letters of the alphabet with perfect sight but were unable to
distinguish other letters of the same size under similar conditions. The amount or the degree of the imperfect sight varied within wide
limits from one third of the normal to one tenth or less. The duration of the imperfect sight of the normal eye was also variable. Under
some conditions in the classroom the imperfect sight might continue for only a few minutes or less. Under other conditions, however,
a small number of pupils, sometimes all the pupils with normal eyes would have sufficient loss of sight to prevent them from seeing
writing on the blackboard for days, weeks, or longer.
Adults with normal eyes do not have perfect sight all the time and what has been said of the normal eyes of school children is also
true of them. Age is no exception. Persons over seventy years of age with normal eyes have had attacks of loss of sight variable in
degree and duration. The retinoscope always indicated an error of refraction when the sight of the normal eye was imperfect. A man
eighty years old with normal eyes and perfect sight had periods of imperfect sight which would last from a few minutes to several
hours or longer. Retinoscopy always indicated myopia, sometimes 4D or more. Many adults with normal eyes, as well as children have
attacks of color blindness. One patient with normal eyes with perfect sight and perfect color perception in the daytime has always
been color blind at night. He had no perception of colors after sunset. It is true that all persons with normal eyes are always less able
to distinguish colors correctly during the time that their sight was imperfect. Accidents on railroads, collisions, and other accidents at
sea, trolley car accidents, automobiles with their high daily death list, occur usually because the normal eyes of the responsible
persons for a time had imperfect sight. Accidents occur when nervous children or adults cross the street. They become confused,
blinded, and are struck by automobiles, trolley cars, are injured because, although they had normal eyes, their sight was lost.
CAUSE
There is but one cause of functional imperfect sight, a strain or effort to see. The normal eye with good sight is at rest, but, with
imperfect sight, the retinoscope always indicates an error of refraction sufficient to account for the defect in the vision. The strain may
be an unconscious strain or it may produce results on the eyes, pain, discomfort, fatigue, of which the individual may be conscious.
Quite often the strain may be a conscious effort without the production of discomfort. In all cases of strain it can be demonstrated that
the eyes do not see best the point fixed but some other point to one side—the eyes do not see best where they are looking. If one
letter or one word of a line is regarded, other letters or words on the same or other lines will be seen as well or better when the eyes
are straining or making an effort to see. (Eccentric fixation)
The normal eye can be made to strain consciously by making an effort to see a letter or word better than the one regarded. The
vision is always lowered for the letter or word regarded and an error of refraction is always produced.
Unfamiliar objects cause eye strain and are never seen perfectly. School children with normal eyes who can read with
normal sight small letters one quarter of an inch high at ten feet always have trouble in reading strange writing on the
blackboard although the letters may be two inches high. Myopia, temporary or permanent, is always produced. Strange
maps always produce imperfect sight in the normal eye because they cause a strain or effort to see.
When the eyes are used for near work the normal eye is seldom properly focused. The retinoscope has always demonstrated that
when an effort or strain is made to see more clearly at twelve inches, twenty inches, or less than twelve inches, the eyes are always
focused at a greater distance with the production of astigmatism, usually temporary, but which has been observed to become
permanent. Of course with the eyes not properly focused the vision is defective. School children and adults learning to read, write,
draw, sew, or to do mechanical work suffer from defective vision although they have normal eyes. This matter is of such practical
importance that the attention of teachers should be called to the facts. Many children lose interest in their school work, become
truants, incorrigibles, and chronic sufferers from headaches and other neuroses who might have been relieved by proper treatment. I
have described the relief obtained by school children when the teachers understood the problem (1).
Light has a very important effect on the vision of the normal eye. An unexpected strong light always produced defective vision.
The vision of all persons is imperfect when the eyes are first exposed to the strong light of the sun or to strong artificial light. Rapid or
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sudden changes in the intensity of the light always produce defective vision, not always sufficiently great to be manifest to the
individual but which can always be demonstrated by careful tests of the vision and by use of the retinoscope. The defective vision
produced by strong light may be temporary but it has been observed to continue in many cases for a number of weeks or months. It
is never a permanent disability. Persistence in regarding a strong light after a time becomes a benefit. Some persons have become
able to look directly at the strong light of the sun without any loss of vision whatever. When the light is dim or at night, the vision of
the normal eye is usually good; but, when an effort is made to see, the vision becomes imperfect and the retinoscope indicates always
an error of refraction.
Noise is a frequent cause of defective vision of the normal eye. All persons see imperfectly when they hear an unexpected loud
sound. Familiar noises do not lower the vision usually, but unfamiliar, new, or strange noises always do with the production of a
temporary error of refraction. Country children from quiet schools, after moving to a noisy city, may suffer from the effects
of defective vision for long periods of time, weeks, months. In the classroom they do not do well in their work because their
sight is impaired. It is a gross injustice for teachers and others to criticize, scold, punish, or humiliate them.
Moving pictures usually produce defective vision which is always temporary. Some of my patients have complained that they always
suffered with pain and had poor sight whenever they regarded the screen with its flickering light. I believe that some years ago when
photography was less perfect than it is now the pictures produced a great deal of eye strain, much greater then than at the present
time. I always advised my patients under treatment for the cure of defective vision without glasses, to go to the movies frequently,
practice central fixation (2), and become accustomed to the flickering light. They soon became able to stand the strain without loss or
impairment of their vision. Other lights and reflections from smooth surfaces became less annoying and it seemed true that after the
movies were unable to produce a relapse other lights were unable to lower the vision after they were relieved of errors of refraction,
myopia, hypermetropia, and astigmatism by treatment.
TREATMENT
Eye training with the aid of a Snellen test card at ten feet or farther is very successful in correcting and in preventing the
imperfect sight of the normal eye. One may use a distant calendar, a sign with small letters, or one small letter for daily practice. The
normal eye is readily trained to read the Snellen test card with normal vision or to see other letters or figures or one known small
letter at a distance of ten feet or farther. The vision always improves and becomes better than that of the average normal eye.
The practice of reading known or familiar letters once daily or more frequently with normal sight by the normal eye is a
decided benefit and lessens the tendency to strain when regarding unfamiliar letters or objects.
RESULTS
On my recommendation more than 20,000 school children have practiced eye training daily with the aid of the Snellen test card.
The results were of great practical importance. The vision of the normal eye was always improved when the teachers used the method
properly. Because the sight was always improved, myopia was always prevented. This is the first published method for the prevention
of myopia which was successful. Many children wearing glasses to benefit imperfect sight, pain, and fatigue of the eyes, and
headaches were relieved so completely that they became able to discard their glasses and obtained more perfect sight and a greater
relief to their eye pain and headaches. The eye training demonstrated by the good results obtained that many thousands of children in
the schools are wearing glasses that they do not need because their eyes are normal.
Artists, bookkeepers, lawyers, physicians, writers, mechanics, and others found their efficiency increased many times with the aid
of eye training. Many recruits for the army and navy were found to have imperfect sight and were rejected, although their eyes were
normal. Eye training improved their sight. Later they read the Snellen card with perfect sight and were accepted.
CONCLUSIONS
1. All persons with normal eyes and perfect sight do not have normal eyes and perfect sight continuously.
2. The cause is always an effort or strain to see.
3. Treatment by eye training is successful when distant, small, familiar letters, are read a few moments at least every
day.
4. The good results obtained justify the use of the method in all schools, the army, the navy, the merchant marine, on
all railroads, in short by everybody who desires or needs continuous perfect sight.
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PART I
INTRODUCTION
It is generally believed that the accommodative power of the eye
is due to a change in the curvature of the lens. This view, Helmholtz
says, was first advanced by Descartes (1596-1650), while the first proofs
in support of the theory were presented by Young in his celebrated
treatise, On the Mechanism of the Eye, published in 1801.
The theory attracted little attention at the time, but was accepted later,
mainly upon the authority of Helmholtz, whose investigations into the
cause of accommodation were published about the middle of the last
century. Helmholtz was led to this conclusion by what appeared to him to
be changes in the size of an image, or images, reflected from the front part
of the crystalline lens. It appeared to him that during accommodation these
reflections were smaller than when the eye was at rest; and since an image
reflected from a convex surface is diminished in proportion to the convexity
of that surface, he concluded the front of the lens must become more
convex during accommodation. In the cornea he observed no change, and
while he believed that a change took place in the back of the lens, he
considered it so slight as to be negligible. Helmholtz used for his
experiments: first a candle so placed that it was reflected from the cornea
and the two surfaces of the lens; and then two lights—or one doubled by
reflection from a mirror—so placed behind a diaphragm having two
rectangular openings that the rays shone through the openings upon the
cornea and lens. Of the images thrown upon the lens by means of the
naked candle he says in his Handbuch der Physiologischen Optik: page
121.
"Both these images are very much fainter than the reflection from the
cornea. That from the front of the lens forms an upright image of the flame
somewhat larger than that reflected from the cornea but usually so faint
that the form of the flame cannot be definitely distinguished."
The results obtained when a diaphragm was used with two lights were
better. Two images were then formed on each of the reflecting surfaces;
and it appeared to the investigator that those on the front of the lens approached each other during accommodation and separated
when the eye was at rest. (See diagram, Handbuch der Physiologischen Optik, p. 122.)
Helmholtz appears to have been convinced of the correctness of these observations and of the theory based upon them, and was
only doubtful of the means by which the supposed change was accomplished. His explanation of the phenomenon of accommodation
was soon universally accepted, and has been universally stated as a fact. It is the accepted belief of modern ophthalmology, and has
been summed up by G. E. de Schweinitz in his recent textbook on the eye as follows:
"Inasmuch as the eyeball is inextensible, it cannot adapt itself for the perception of objects situated at different distances by
increasing the length of its axis, but only by increasing the refractive power of its lens." (Diseases of the Eye, pp. 24 and 25.)
There have, however, been many other theories of accommodation. Arlt ascribed the phenomenon to a lengthening of the eyeball,
but later abandoned the theory out of deference to the authority of Helmholtz and Cramer. In the introduction to his treatise on
shortsight (Uber die Ursachen und die Enstehung der Kurzsichtigkeit) he says:
"An hypothesis of the mechanism of accommodation (movement of the posterior wall of the eye—Locomotion der hinteren
Augenwand) which later was proven to be untenable led me to the question whether, in myopia, the eyeball, as was to be expected
according to that hypothesis, might be lengthened in the direction of the sagittal axis, and in the course of time it was possible to
present anatomical proof that shortsight was generally associated with such a lengthening, due to a permanent bulging
(Rückdrängung) of the posterior wall.
... Since the introduction of the ophthalmoscope into ophthalmological practice and since the demonstration by Cramer and Helmholtz
that accommodation is effected through a change in the form of the lens, not of the eyeball, many different theories as to the origin
and development of shortsight in relation to the aforementioned deviations from the normal in the shape of the eyeball have been
advanced and defended."

By some the muscles of the eye were believed to play a part in accommodation. Of this theory Donders says:
"Before physiologists were acquainted with the changes of the dioptric system they often attached importance to the external
muscles in the production of accommodation. Now that we know that accommodation depends on a change of form in the lens this
opinion seems scarcely to need refutation." (On the Anomalies of Accommodation and Refraction of the Eye, p. 22.)
According to other theories, accommodation is effected by a change in the curvature of the cornea; by a change in the position
of the lens; by the contraction of the pupil; through the agency of the iris and so on. There have also been many hypothesis as to the
means by which the supposed change in the curvature of the lens was accomplished, some of the guesses being so wild that Donders
refused even to refer to them, considering they would detract from the scientific character of his work.
My own experiments, carried on during the last five years in the Physiological Laboratory of the College of Physicians and Surgeons,
Columbia University, New York, and at the New York City Aquarium, demonstrate that the lens is not a factor in accommodation, but
that the change of focus necessary for perfect vision at different distances is effected by a change in the length of the
eyeball, brought about by the action of the muscles on the outside of the globe. In the earlier of these experiments, the
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results of which were published in the NEW YORK MEDICAL JOURNAL of May 8, 1915, it was found that accommodation, as measured by
the objective test of simultaneous retinoscopy, occurred in all normal eyes of dogs, rabbits, and fish after the removal of the lens, and
that it never occurred after one or both of the oblique muscles had been cut across and the insertion of the muscle to the fascia
completely separated. It was also found that any form of refractive error could be produced in the normal eyes of these
animals by manipulation of the outside muscles of the eyeball, indicating that these conditions are not due to permanent
deformations in the shape of the eyeball, as generally believed.
By normal eyes is meant those in which, in addition to other conditions of a healthy structure, both oblique muscles are present and
active. In some animals it was found that one oblique muscle was absent or rudimentary. This was true in the case of all cats, and
accommodation could never be produced in these animals by stimulation with electricity. Even in cats, however, when the rudimentary
oblique muscle was strengthened by advancement, accommodation was always produced by stimulation of the eyeball, or of the third
or fourth nerves, near their origin in the brain, the fourth nerve, contrary to previous belief, being just as much a nerve of
accommodation as the third.
After the results of these experiments were published it was suggested to me by Dr. Frederic S. Lee that it would be well for me to
repeat the experiments of Helmholtz, making a thorough investigation of accommodation from a study of the images reflected from
the front of the crystalline lens and other parts of the eyeball. This work was undertaken some four years ago. For a year or more I
was unable to obtain an image from the front of the lens which was sufficiently clear or distinct to be measured. It was much blurred,
and because of this lack of distinctness, it was impossible to tell whether it became smaller or larger during accommodation. With a
diaphragm I got a clearer image, but it still was not sufficiently clear to be measured. To Helmholtz the indistinct image of the naked
candle seemed to show an appreciable change, while the images obtained by the aid of a diaphragm showed it more clearly; but I was
unable, either with a diaphragm or without it, to obtain images which I considered sufficiently distinct to be reliable. Men who had
been teaching and demonstrating Helmholtz's theory repeated his experiments for my benefit, but the images which they obtained on
the front of the lens did not seem to me to be any better than my own.
After a year or more of failure I began work at the Aquarium on the eyes of fishes. It was a long story of failure. Finally, I became
able, with the aid of a strong light—1,000 watts—a diaphragm with a small opening, and a condenser, to obtain, after some difficulty,
a clear and distinct image from the cornea of fish. This image was sufficiently distinct to be measured, and after many months a
satisfactory photograph was obtained. Then the work was resumed at the Physiological Laboratory on the eyes of human beings. By
means of nearly the same technic an image was obtained on the front of the lens which was sufficiently clear and distinct to be
photographed. This was the first time, so far as I have been able to ascertain, that a clear image was ever photographed from the
front of the lens. The work was continued, until, after almost four years of constant labor, I finally obtained satisfactory pictures, not
only from the front of the lens, but also from the iris, cornea, the front of the sclera, and the side of the sclera.

PART II
TECHNIQUE BY WHICH THE IMAGES WERE OBTAINED
THE FRONT OF THE LENS
Strength of the light.—Experiments were made first with a candle and then with electric lights of thirty watts, fifty watts, 250
watts, and 1,000 watts.
With a candle as a source of light a clear and distinct image could be obtained on the cornea. On the posterior surface of the lens it
was quite clear; but on the front of the lens it was very imperfect, undefined, and of extremely variable intensity. At times no
reflection could be obtained at all, while at others the size varied within wide limits, regardless of the angle of the light to the eye of
the subject, or of the eye of the observer to that of the subject. Again the size might remain very nearly the same; and yet there
would be a wide variation in the appearance of the image. After studying these appearances almost daily for more than a year, no
reliable observation could be made. In fact, it seemed that an infinite number of variable appearances, or images, might be obtained
on the front of the lens when a candle was used as the source of illumination.
With a thirty watt lamp, a fifty watt lamp, a 250 watt lamp, and a 1,000 watt lamp there was no improvement. The light of the sun
reflected from the front of the lens produced an image just as cloudy and uncertain as the reflections from other sources of
illumination, and just as variable in shape and size. To sum it all up, I was convinced that the front surface of the lens was a very poor
reflector of light, and that no reliable reflections could be obtained from it by the means described. But with a condenser and
diaphragm, the use of which was suggested by their use to improve the illumination of a glass slide under the microscope, and a
1,000 watt lamp, satisfactory results were at last obtained, although many difficulties still remained to be overcome. The addition of a
condenser and the use of a strong light proved to be a decided improvement over the method of Helmholtz. (Fig. 1)
Reflections.—Complicating reflections were a perpetual source of trouble. Reflections from surrounding objects were easily
prevented, but those from the sides of the globe were difficult to deal with, and it was useless to try to obtain images on the front of
the lens until they had been eliminated, or reduced to a minimum, by a proper adjustment of the light. The same adjustment,
however, did not always give similar results. Sometimes there would be no reflections for days; then would come a day when, with the
light apparently at the same angle, they would reappear. When the light was placed below the point of fixation the best results were
usually obtained by directing the long axis of the globe exactly toward the eye and then tipping the front downward so that the angle
of its axis to a line drawn from the light to the eye was about ten degrees. By this adjustment reflections were often prevented
entirely. The subject was able to tell when a satisfactory adjustment had been obtained by regarding the reflection of his eye in a
concave mirror.
Multiple images.—With some adjustments of the light, multiple images were seen reflected from the front of the lens. (Fig. 9)
Sometimes these images were arranged in a horizontal line, sometimes in a vertical one and sometimes at angles of different degrees,
while their distance from each other also varied. Usually there were three of them. Sometimes there were more; and sometimes only
two. Occasionally they were all of the same size, but usually they varied, there being apparently no limit to their possibilities of change
in this and other respects. Some of them were photographed, indicating that they were real reflections. Changes in the distance of the
diaphragm from the light and from the condenser, and alterations in the size and shape of its opening, appeared to make no
difference. Different adjustments of the condenser were equally without effect. Changes in the angle at which the light was adjusted
sometimes lessened the number of images and sometimes increased them, until at last an angle was found at which but one image
was seen. The images appear, in fact, to have been caused by reflections from the globe of the electric light.
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Distinctness of the image.—Even after the light had been so adjusted as to eliminate reflections it was often difficult or
impossible to get a clear and distinct image of the electric filament upon the front of the lens. One could rearrange the condenser and
the diaphragm and change the axis of fixation, and still the image would be clouded or obscured and its outline distorted. The cause of
the difficulty appeared to be that the light was not adjusted at the best angle for the purpose, and I was not always able to determine
exactly what this was. As in the case of the reflections from the sides of the globe, it seemed to vary without a known cause. There
were, however, angles of the axis of the globe which gave better images than others, although these angles could not be determined
with exactness. I have labored with the light for two or three hours without finding the right angle. At other times the axis would
remain unchanged for days, giving always a clear, distinct image.
It was interesting to note that there were angles of the line of the light to the eye at which a clear and distinct image could be
obtained from the iris, and none whatever from the front of the lens; also that with some adjustments no image could be obtained
from the cornea, although the cornea is a much better reflecting surface than any other part of the eye. When the adjustments were
such that an image could be obtained from the front of the lens, however, one could always be obtained from the iris, or the front of
the sclera, and sometimes from the cornea also.
Distance of the light from the observed eye.—The distance of the light from the observed eye was very important. By
experiment it was found that when the lamp was adjusted at a distance of nearly sixty-five inches from the eye an image of a
desirable size could be obtained on the front of the lens; that is, it almost filled the area of the moderately dilated pupil of a normal
eye. When the light was brought closer, the image obtained in the pupil was too large, less clearly defined, and less bright. With the
light at a greater distance than sixty-five inches the image, although brighter and more distinct, was so small that it could not be so
readily measured.
The diaphragm.—The diaphragm was usually a piece of cardboard from two to six inches square, with a small opening in the
center. The smaller the opening the more distinct the image, but it was also less bright than when the opening was larger. When the
opening was too large, or when the diaphragm was not used at all, the image obtained was very cloudy and indistinct. An opening one
eighth to a quarter of an inch in diameter was found to be the most satisfactory. If it were made smaller, so little light was thrown
upon the front of the lens that no distinct reflection was obtained. The shape of the opening seemed to be immaterial, as good results
were obtained whether it was round, triangular, or square, regular or irregular. The distance of the diaphragm from the light and from
the eye was very important. By varying this, one could increase or diminish the size of the image, its brightness or its distinctness.
The closer it was placed to the eye, within certain limits, the smaller, more distinct, but less bright the image. Usually it was placed
about forty-eight inches from the light. When brought closer than this, with a small opening, an image could be obtained on the front
of the lens without the aid of the condenser; but it was not sufficiently clear or distinct. It should be emphasized that changes in the
size of the opening, or in the distance of the diaphragm from the light, would alter very materially the size of the image reflected from
the lens.
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The adjustment of the opening in the diaphragm in its relation to the light was best made by the subject, who regarded the light
with the condenser removed, using a blue glass screen to mitigate its intensity. When the subject obtained an adjustment of the
opening which enabled him to see the light clearly, the diaphragm was moved to his right until the light was just at the edge, or
beyond the edge of the opening. This adjustment of the diaphragm in its relation to the light and the left eye of the subject, yielded
better results after the condenser was adjusted than when the light could be seen by the subject through the opening with the
condenser removed.
The concave mirror.—The mirror was three and a half inches in diameter, with a focus of nine inches, though a smaller mirror
might be used or a plane one, but the latter would not be so satisfactory, because the image would not be seen so clearly as when
magnified in a concave glass. The mirror was supported at the end of a horizontal bar, with its plane at right angles to the line of
fixation, and its center at the same height from the table as the eye of the subject. The horizontal bar moved back and forth in the
opening of an arm supported by a stand, and an adjustment was used whereby the arm could be raised or lowered, and turned at
different angles on a horizontal plane. The horizontal bar was placed in the axis of vision, and when the mirror was properly adjusted,
it could be moved toward or away from the eye, without altering the angle of fixation when the subject regarded the reflection of the
image upon the front of the lens. The mirror was a great convenience in adjusting the diaphragm, the condenser, and the light;
because the image was seen therein by the subject more clearly than by the observer, and the former could, therefore, determine the
accuracy of the adjustments better than any one else. When the light was placed on a level with the eye it was necessary, in order
that the subject might see past the condenser and observe the reflection of his own eye in the mirror, to place the latter in such a way
that the axis of vision was at least ten degrees to one side of the line of the light. When the light was lowered ten degrees or more
below the axis of vision, the mirror was placed directly over the line from the eye to the light, in order to enable the subject to see his
own eye in the mirror over the top of the condenser. When the mirror was adjusted as close to the line of sight as it was possible to
place it, clear and distinct images were seen by the subject reflected from various parts of his eye. Photographs were taken with the
axis of vision not less than ten degrees from the line of the light to the eye. It should be understood that the images were
photographed from the eye itself, not from the reflection in the concave mirror.
The condenser.—The condenser was a convex 11 D.S., about an inch and a half in diameter. This strength was found to be the
most satisfactory in obtaining clear and distinct images. A stronger lens produced a brighter and smaller image; it had to be brought
closer to the eye; and its adjustment required more careful manipulation, this being the greatest objection to its use. With a weaker
condenser, +6.00 D.S., the image was too large for the size of the pupil. The condenser was supported by a stand, with an
adjustment by which it could be raised or lowered, rotated either on its vertical or its horizontal axis, and moved nearer to or farther
from the eye as desired. In nearly all cases the best results were obtained when the condenser was supported vertically, and was held
nearly at an angle of ninety degrees to the line from the light to the eye. When tipped on its vertical or its horizontal axis five degrees,
or even less, toward the light, or away from it, a clear and distinct image could not be obtained. Without a diaphragm the image
focused by the condenser on the lens was cloudy; but with a diaphragm, a clear and distinct image was obtained with the condenser
at about three inches from the eye. With a diaphragm, and the condenser at more than four inches from the eye, a faint and
unsatisfactory image was sometimes produced. This was the cause of much trouble until the fact that there were two points at which
an image could be obtained was discovered. Without the diaphragm, one of these points, the more distant one, was eliminated. It was
therefore found to be an advantage to focus the condenser with the diaphragm removed, and then, after replacing the latter, to
continue the adjustments. The conditions under which the fainter image was produced, with the condenser at a greater distance from
the eye, were not discovered. The fact is mentioned, however, for the benefit of any one who may desire to repeat these observations.
Apparatus for supporting the head.—The most difficult part of the technique had to do with the apparatus for holding the head
of the subject perfectly steady while the pictures were being taken. A rod of metal, firmly supported horizontally and covered with a
sheet of paper, was grasped by the teeth, and served to hold that part of the head steady. A second horizontal rod pressed against
the forehead, and it was sometimes an advantage to have a vertical rod pressing on the right temple. The subject was seated in a
comfortable position.
THE CORNEA
A thirty candle power lamp—simply an ordinary electric globe—is sufficient to form a very large image on the cornea. It can be
placed within an inch or two of the eye, as the heat is not great enough to interfere with the experiment. The closer it is, the larger
the image. A blue glass screen can be used, if desired, to lessen the discomfort of the light, as the photographs of the image and the
time of exposure will be the same whether the light is blue or white. The white light, however, is easier to focus than the blue. For
absolute accuracy the light should be immovable, but for demonstration this is not essential. The subject can hold the bulb in his
hand; and can demonstrate that the image varies according to whether the eye is at rest, accommodating normally for near vision, or
straining to see at a near or a distant point. The clearness of the image may vary according to whether the light is adjusted vertically,
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horizontally, or it an angle. When the left eye is used by the subject—and in all the experiments it was found to be the more
convenient one for the purpose—the source of light is placed to the left of that eye, and as much as possible in front of it at an angle
of about forty-five degrees. For demonstration it is not necessary that the eye of the subject should be immovable. He can look into a
plane mirror, or into a concave one, which enlarges the image, using the image itself as the point of fixation, and the distance at
which the eye focus can be altered by changing the distance of the mirror from the eye. The mirror should be fastened to a rod which
moves in a groove backward and forward, and the angle of the rod must be so adjusted that the angle of fixation does not change
when the mirror approaches the eye, or is withdrawn from it. The eye should be able to see the reflection by looking straight ahead,
and the closer the reflection is to the edge of the mirror on the camera side the closer the camera can be brought to the line of
fixation (Fig. 3).
Usually, not always, the retinoscope indicates that the eye is at rest—emmetropic—at the farthest distance of the mirror from the
eye at which the subject is able to see the details of the reflection clearly. The greatest amount of accommodation is obtained at the
nearest point at which the filament of the electric light can be seen distinctly. At this point the filament is distinctly smaller than when
the eye is at rest. When the mirror is moved so far away that the image is no longer seen clearly, and the eye strains to see it more
distinctly, the retinoscope indicates myopic refraction and the image again becomes smaller than when the eye is at rest. When the
mirror is brought so close to the eye that the image appears indistinct and the eye again strains to see it more distinctly, the
retinoscope indicates less myopic refraction and the image becomes larger. If the strain to see it is great enough, the eye becomes
hypermetropic, and the image appears larger than when the eye is at rest. All these changes in the size and shape of the image can
be correctly observed by the subject.
The angle of the camera to the optic axis is not very important. Better pictures can be obtained, however, when the camera is
directed as nearly as possible on a line with the optic axis. Satisfactory pictures are obtained when the angle is thirty, forty or even
sixty degrees; but after passing beyond sixty the results are not at all good. Generally it is not possible to get an angle smaller than
ten degrees. While the photographs are being taken a screen should be placed between the light and the mirror to prevent the
formation of a double image on the cornea.
THE SIDE OF THE SCLERA

To obtain an image from the side of the sclera, a plane mirror was used in addition to the concave one and other apparatus
previously mentioned. It was about three inches in diameter, was supported on a stand at about the height of the eye, and was held
vertical to the surface of the table, with one edge resting against the left temple of the subject and the opposite edge tipped about
thirty degrees from the plane of the temple toward the nose. The concave mirror was so placed that the horizontal bar which
supported it made an angle of about eighty degrees with the line from the eye to the right. When the two mirrors were properly
adjusted, the image of the filament was reflected from the plane mirror into the concave mirror, where it was seen by the subject an
inch or more above the center. The concave mirror was so adjusted that when it was moved nearer to, or farther away from the eye,
the angle of fixation did not change. The condenser was slightly, perhaps half an inch, farther from the eye than from the center of the
plane mirror, and was almost in contact with the edge of the mirror on the side nearest the light. Numerous very small reflections
from the neighborhood of the sclera were a source of failure which was not easily overcome. Sometimes these reflections were very
numerous when the image was reflected from the side of the sclera, and absent when it was reflected from the part nearer, the
cornea. They were finally eliminated by adjustments of the light. Another difficulty was the dropping of the upper eyelid. This occurred
when the point of fixation was lower than the eye, and was corrected when the eye looked more nearly straight or slightly above the
horizon. To accomplish this the concave mirror was lowered part of an inch. The camera was placed where the object glass was seen
by the subject in the space between the two mirrors. The axis of the camera made an angle with the line from the light to the eye of
about fifteen degrees. The adjustments of the light, diaphragm, condenser, chin rest, head rest, two mirrors and the camera required
a great deal of care. The subject was placed in a comfortable position to avoid the slightest strain, and during the few seconds of
exposure of the plate the breath was held, because the act of breathing was sufficient to produce a movement of the eye. In order to
illuminate the general surface of the eye during the time the plate was exposed two thirty candle power lamps were placed on the
table (Fig. 4).
THE POSTERIOR SURFACE OF THE LENS
In order to see the image reflected from the posterior surface of the lens a telescope was employed, the telescope of the
ophthalmometer being utilized, for convenience, after the removal of the prism, which produced a double image. A thirty candlepower
lamp was placed as close as possible to the tube just below the distal end and secured immovably. The head of the subject was also
held immovable by a head rest. A plane mirror, two inches by one inch, had a letter of diamond type pasted on it below the center and
near the left edge, as regarded by the subject. This mirror was supported by the subject in contact with the right half of the objective
glass, with the letter of diamond type in the line of the horizontal axis of the tube. Although one half of the end of the tube was
covered by the mirror, no difficulty was experienced in obtaining a good view of the image reflected from the posterior surface of the
lens. Twenty feet behind and above the head of the subject was hung a Snellen test card, and by tipping the mirror slightly he was
able to read, reflected in it, without changing the line of fixation, a letter of the twenty line. When the subject regarded the small letter
on the mirror at five inches simultaneous retinoscopy indicated the focus of the eye to be -8.00 D.S. When the letter on the Snellen
test card was regarded without change in the position of the mirror, simultaneous retinoscopy indicated that the eye was at rest. At
times the letter on the mirror was recognized by the subject when the accommodation was less or more than -8.00 D.S. When this
happened, the fact was revealed by the retinoscope. During these changes of focus the observer was unable to note any change in the
size or form of the image reflected from the posterior surface of the lens. Several persons have repeated this experiment and
confirmed the original observations. Potential sources of error in the experiment were the possibility that the subject might not
accommodate accurately, and possible movements of the eye and head. The first was eliminated by the use of the retinoscope, the
second by an arrangement of the letter on the mirror and the letter reflected from the Snellen test card in such a way that either could
be seen without altering the line of fixation; and the third by the head rest. The experiment was the first of the series described which
was successful, the image being obtained without difficulty about three years ago.

IRIS AND FRONT OF THE SCLERA
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Images on the iris and the front of the sclera were obtained by the same technique as was used for the front of the lens (Fig. 1). It
was interesting to find that when the angle of the line of light to the eye and the line of fixation was as small as possible, about ten
degrees, an image could be obtained on the iris without obtaining one on the cornea or lens. The camera was placed as close as
possible to the line of fixation, its axis forming an angle of ten degrees with the line of fixation. The light was placed ten degrees below
the horizon, and the line of fixation was directed to the concave mirror just above the upper edge of the condenser.
PART III
RESULTS
Although precautions were taken to prevent any movement of the head of the subject during the time the pictures were being
taken, or while the images were being studied by the observer, and the subject even refrained from breathing for the five or ten
seconds during which the plate was exposed, photographs usually showed, in addition to changes of size, manifest changes in the
location of the images and changes in the exposed parts of the eyeball. This is what would be expected as the result of an elongation
of the eyeball during the production of myopic or hypermetropic refraction. In many of the photographs it seemed that the diameter of
the iris was increased or diminished. In some cases a larger or a smaller area of sclera was exposed. A protrusion or a recession of the
eyeball often occurred. However, it should be emphasized that in spite of changes in the location of the image, before and after
changes of refraction, the changes in its size were always what one would expect under the circumstances.
Lens.—Images reflected from the front (Fig. 5 and 9) and back of the lens showed no change in size during accommodation.
Front of the sclera.—Images reflected from the front of the sclera (Fig. 6) always showed marked changes when the refraction was
changed, no matter whether the line of fixation was ten or ninety degrees from the light. When an effort was made to see,
unsuccessfully, at a distance, simultaneous retinoscopy always indicated myopic refraction and the image always became smaller than
when the eye was at rest, indicating that the front of the sclera had become more convex. The change was greater than those
occurring under similar conditions with images reflected from other parts of the eye. During accommodation of 3.00 D., 6.00.D., or
8.00 D., measured by the retinoscope, the image became relatively much smaller than did images reflected from other parts of the
eye when a similar change of refraction took place. Similarly, when hypermetropic refraction of 2.00 D., or more, was produced by an
unsuccessful effort to see near, the image became relatively much larger than images reflected from other parts of the eye when the
same degree of hypermetropic refraction was produced. The most marked changes in the shape of the eyeball obtained during
these experiments were manifested by the front of the sclera, the changes in the size of the images reflected from the side of the
sclera, the cornea, and the iris being so slight that sometimes they were scarcely apparent in the photographs, although they were
always plainly apparent to the subject when magnified in the concave mirror, and could also be seen by the observer without the
mirror.
The side of free sclera.—The changes observed in the images reflected from the side of the sclera (Fig. 7) were exactly the
opposite of those noted on the front of the sclera, being larger where the former were smaller and vice versa. When an effort was
made to see at a distance the image reflected from the side of the sclera was larger than the image obtained when the eye was at
rest, indicating a flattening of the side of the sclera, a condition which one would expect when the eyeball was elongated. The
image obtained during normal accommodation was also larger than when the eye was at rest, indicating again a flattening of the side
of the sclera. The image obtained, however, when an effort was made to see near, was much smaller than any of the other images,
indicating that the sclera had become more convex at the side, a condition which one would expect when the eyeball was
shortened, as in hypermetropia. The changes of the images on the side of the sclera were not so marked as those on the front of the
sclera, but the alterations in size were always sufficient to be readily recognized by the subject in the concave mirror, and by the
observer without the mirror. They could be observed when the angle of the line of fixation to the line of the light to the eye was sixty
degrees, or even less. The photographs usually showed changes, but to a less marked degree because, owing to the difficulty of
photographing a white image on a white background, they were imperfect.
The cornea.—When the images reflected from the cornea were small no change in size was observed under varying conditions of
refraction. When the images were large (Fig. 8) a series of slight changes similar to those noted on the front of the sclera could be
observed. The change in the curvature of the cornea during accommodation is so slight that the ophthalmometer, with its small
image, fails to show it, and has therefore been supposed to demonstrate that the cornea did not change during accommodation. The
method described accomplishes what the ophthalmometer has failed to do.
The iris.—Images reflected from the iris were more readily obtained than those from the cornea or lens, and slight variations in
size were always apparent to the observer and subject when hypermetropic or myopic refraction was produced, but these, however,
were not always evident in the photographs.
SUMMARY
These studies of the images reflected from the various parts of the eyeball demonstrate:
The accommodation of the eye is effected by an elongation of the eyeball.
The lens is not a factor in accommodation. (Modern scientists state the lens and eye change shape to produce
accommodation)
Myopia is produced by a strain to see distant objects.
Hypermetropia is produced by a strain to see near objects.
They have, therefore, confirmed my previous conclusions regarding the mechanism of accommodation, based on experiments on
the eyes of animals, and also my earlier conclusions as to the cause of myopia and hypermetropia, based on observations with the
retinoscope and published in the NEW YORK MEDICAL JOURNAL of March 16, 1912.
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A Suggestion to the Surgeon Generals of the Army and Navy
BY W. H. BATES, M. D.,
Medicine and Surgery in the Army and Navy
New York Medical Journal, October 12, 1918, pp. 639-641
UP to 1908 the United States required normal vision in its army. In that year Bannister and Shaw made some experiments from
which they concluded that a perfectly sharp image of the target was not necessary for good shooting and that, therefore, a visual
acuity of 20/40, or even 20/70, was sufficient for the soldier. This conclusion was not universally accepted; but normal vision had
become so rare that it would, doubtless, have been useless to insist upon it. The visual standard for admission to the army was
accordingly lowered to 20/40 for the better eye and 20/100 for the poorer eye and it was further provided that a recruit might be
accepted when unable, with the better eye, to read all the letters on the 20/40 line, provided he could read some of the letters on the
20/30 line.
It is a matter of common knowledge that in the enrollment of the present army these very low standards have been liberally
interpreted. It appeared; no doubt, to those in authority that there was nothing else to be done if an army was to be raised at all, for
even under these standards 21.68 per cent. of all rejections—thirteen per cent. more than for any other single cause—were for eye
defects. To keep the enlisted eye defectives supplied with glasses, an optical service has been organized both for the training camps
and the men at the front, the overseas force consisting of a central optical shop with eight auxiliary units.
While the visual standards of the navy are higher than those of the army, they are still below normal, while, owing to the
extreme rarity of good eyesight and the difficulty of securing the combination of physical and mental qualities required for successful
flying, it is probable that the former high standards of the aviation service are not being very strictly enforced. The British air service
is very lenient in the matter of visual tests, and it has been noted that (1) some of the most famous of the British fliers have had very
poor eyesight. On the currently accepted theory that the only remedy for errors of refraction is the placing of correcting lenses before
the affected eyes, this is truly an appalling state of affairs. No aid to vision, however carefully adjusted, can compensate for the loss of
the natural powers of the eye. No optical service, however excellent, can insure that the lenses will not break, or become clouded, at
the moment when they are most needed.
For thirty years I have been of the opinion that the usefulness of correcting lenses has been greatly overrated, and I have lately
been able to present evidence (2) which seems to me to show conclusively that the defects for which they are worn are functional and
curable. Since the beginning of the war I have had the privilege of making it possible for many young men to gain admission to the
army, or to favorite branches of the service from which their eyesight had previously excluded them. I believe that these benefits need
not be confined to the few, but that all soldiers and sailors may obtain normal vision without glasses, and I have supplied the Surgeon
General of the Army with a plan whereby this end might be attained with far less time, trouble, and expense than will be necessitated
by the optical service on which we are now depending. The same method could be used with equal success in the navy.
Easy Vision Improvement Method with Eyechart
The plan is similar to the one used successfully for eight years in the public schools of Grand Forks, North Dakota, and for a shorter
time in Rochester, New York, and other cities. A Snellen test card was hung in each classroom, and the children were directed to
read it every day with both eyes, also with each eye separately—the other being covered with the palm of the hand in such a
way as to avoid pressure on the eyeball. This required but half a minute a day, but many children, finding that it improved their
sight, or relieved their discomfort, repeated the exercise at frequent intervals during the day and were encouraged to do so. As
the card hung in the classroom all the time, the children memorized it. It became a familiar distant object, and they learned to
look at it without the strain always caused by unfamiliar distant objects.
At the front, or on the parade grounds of the training camps, a Snellen test card might be impracticable, but there are other letters,
or small objects, on the uniforms, on the guns, on the wagons, or elsewhere, which would serve the purpose equally well. An officer
has buttons on his coat with letters on them. A noncommissioned officer has a belt with cartridges. The letters, the cartridges, or the
spaces between the cartridges, could be used as points of fixation.
Letters, or objects, which require a vision of 20/20 should be selected by someone who has been taught what 20/20 means, and
the men should be required to regard these letters, or objects, twice a day. After reading the letters they should be directed
to cover their closed eyes with the palms of their hands to shut out all the light, and remember some color, preferably
black, as well as they are able to see it, for half a minute. Then they should read the letters again and note any
improvement in vision. The whole procedure will take not more than a minute. It should be made part of the regular
drill, night and morning, and men with imperfect sight should be encouraged to repeat it as many times a day as
convenient. They will need no urging; most of them are eager to adopt any means for improving their sight, as imperfect vision is a
bar to advancement, and excludes them from the favorite branch of the service, namely, aviation.
In each regiment every ten men should be under the supervision of one man who has been trained in a manner to be described
later. He should carry a pocket test card, consisting of a few of the smaller letters, and should test the vision of the men at the
beginning of the training, and thereafter at intervals of three months, reporting the results to the medical officer in charge. Men
wearing glasses should not be required to take part in the drill, but when they see the benefits of eye education they may wish to
practice it. They should be permitted to do so, but should be required to discard their glasses, as the method will do them no good
while these are worn.
The method will not only correct defects of vision that have become permanent, but will prevent those deviations from the normal
to which every eye—no matter how good its sight may ordinarily be—is subject.
The normal eye is commonly supposed to have perfect sight all the time, but as I have pointed out in a previous article (3), this is
very far from being the case. It is unusual to find persons who can maintain perfect sight continuously, even under the most favorable
conditions, and under the stress and strain of army life it is not surprising that men should frequently become more or less blind.
Loss of color perception is frequent among persons whose sight is ordinarily normal. Night blindness of various degrees
is also common. Errors of refraction of all kinds may be produced in normal eyes by various kinds of mental and physical
disturbances; many accidents in civil life and disasters in military operations are doubtless due to this unrecognized cause.
Accidents to aviators, otherwise unaccountable, are easily explained when one understands how dependent the aviator is upon his
eyesight and how easily perfect vision may be lost amid the unaccustomed surroundings, the dangers and hardships of the
upper air. It was formerly supposed that aviators maintained their equilibrium in the air by aid of the internal ear; but it
is now becoming evident from the testimony of aviators who have found themselves emerging from a fog with one wing
down, or even with their machine turned completely upside down, that equilibrium is maintained almost entirely, if not
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altogether, by the sense of sight (4). If the aviator loses his sight, therefore, he is lost, and we have one of these
"unaccountable" accidents that are so unhappily common in the air service.
The cause both of continuous and of temporarily imperfect sight is a strain or effort to see, and eye training is very
successful at relieving and preventing this strain. All persons connected with the army and navy, therefore, should make
a daily practice of reading small, familiar letters, or observing other small, familiar objects, at a distance of ten feet or
more. In addition, aviators should have a few small letters or a single letter on their machines, at a distance of five, ten,
or more feet from their eyes, and should read them frequently when flying. This will greatly lessen the danger of visual
lapses, with their accompanying loss of equilibrium and judgment. Arrangements should be made for illuminating these letters for
night flying or fogs.
Eye education is important, not only because it improves the sight, but because the control of the visual memory obtained by
palming, or the practice of seeing black with the eyes closed and covered, is extraordinarily efficacious in relieving pain
and fatigue and other physical discomforts.
Many years ago patients who had been cured of imperfect sight by treatment without glasses quite often told me that
after their eyes were cured they were always relieved of pain, not only in the eyes and head, but in other parts of the
body, even when the pain was apparently caused by some organic disease, or by an injury. The relief in many cases was so
striking that I investigated some thousands of cases, and found it to be a fact that persons with perfect sight, or the memory of
perfect sight, do not suffer pain in any part of the body, while pain can always be produced in any part of the body by a strain or effort
to see.
Perfect sight does not necessarily mean the perfect visual perception of words, letters, or objects, of a more or less complicated
form. The color alone is sufficient, and the color which it is easiest to see perfectly is black. But perfect sight is never continuous.
Careful scientific tests have shown that persons whose sight is ordinarily perfect may lose it temporarily for a few minutes, while most
people lose it even more frequently. For practical purposes in relieving pain, therefore, the use of the memory is more satisfactory.
With eyes closed and covered with the palm of the hands, shutting out all light, a person with good eyesight who has had a little
training in the method is ordinarily able, in a few minutes, or less, to remember or see a perfect black. An untrained person may
require the assistance of someone who understands the method. When the black is seen perfectly, a temporary, if not a
permanent, relief from pain always follows. By this means surgical operations have been performed and teeth extracted
painlessly. The feeling of heat, the feeling of cold, hunger, fatigue, and the symptoms of disease, such as fever,
weakness, and shock, have also been relieved by it. If soldiers understood this, not only much suffering, but many
deaths from pain, shock, hunger, thirst, or cold, might be prevented.
A soldier in a trench full of water, if he can remember black perfectly, will know the temperature of the water, but will not suffer
from cold. He may succumb from weakness on the march, but will not feel fatigue. He may die of hemorrhage, but he will die
painlessly. The method would also obviate the necessity for using morphine to relieve pain, and would thus prevent the soldier from
becoming the victim of lifelong morphine habit.
The Germans use a bullet which breaks when it strikes the bone and causes intense pain; the men often die of this pain before help
arrives. When they are rescued the surgeons at once give them morphine. A few hours later the injection is probably repeated. Then
the drug is given less frequently, but in many cases it is not discontinued entirely while the man is in the hospital. A Red Cross
surgeon, at a recent meeting of the New York County Medical Society, stated that he had been responsible for producing the morphine
habit in 10,000 soldiers, and that every physician at the front had done the same. By such a simple method as palming all this might
be prevented. If the black can be remembered perfectly with the eyes open, the same benefits will be obtained as by palming, and
since there are times, as with soldiers on the march, when palming is feasible, all soldiers should be taught to remember black with
their eyes open.
Why the memory of black should have the effect of relieving pain cannot be fully explained; but it is evident that the body must be
less susceptible to disturbances of all kinds when the mind is under control, and only when the mind is under control can black
be remembered perfectly. That pain can be produced in any part of the body by the action of the mind is not a new observation,
and if the mind can produce pain, it is not surprising that it should also be able to relieve pain.
To provide a corps of instructors in eye education and palming, ten men—either officers, physicians, or privates—who have normal
vision and do not wear glasses, should first be trained by an expert. Each one should then train ten other men, and each of the latter
should train ten more. In this way an endless chain will be started which will soon provide competent instructors for every division in
the army and every vessel in the navy. All nurses, all Red Cross or Y. M. C. A. workers, and all members of the Medical Corps should
qualify as instructors, as they will have constant occasion to use the method for the relief of pain. If the method is to be a success it
must be practiced by those in authority as well as by those in humbler positions. It is so simple that the rank and file cannot be
expected to take it seriously unless they see that those of higher rank think well enough of it to use it themselves.
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BY W. H. BATES, M. D.,
New York Medical Journal, May 24, 1919, pp. 890-893
Associated with all functional eye troubles, including errors of refraction (1), strabismus, amblyopia (2), and various
other conditions, is a strain or effort to see. This strain always originates in mental strain of some kind, and when the
latter is relieved the sight always becomes normal. But the sensations of the eye and mind supply very little information as to
the strain to which both are being subjected, those who strain most often suffering the least discomfort. In the treatment of these
conditions, therefore, it is important to have some test by which the patient can know whether he is straining or not. This is supplied
by the memory of black.
When the mind is able to remember perfectly any phenomenon of the senses, it is always perfectly relaxed. The sight is normal if
the eyes are open, and when they are closed and covered so as to exclude all light one sees a perfectly black field, that is, nothing at
all. If one can remember the ticking of a watch, or an odor, or a taste, one's mind is completely at rest, and one will see
a perfect black when one's eyes are closed and covered. If one's memory of a sensation of touch could be equal to the reality,
one would see nothing but black when the light was excluded from the eyes. If one were to remember a bar of music perfectly when
one's eyes were closed and covered, one would see nothing but black. But in the case of any of these phenomena it is not easy to test
the correctness of the memory, and the same is true of colors other than black. All other colors, including white, are altered by the
amount of light to which they are exposed, and are seldom seen as perfectly as it is possible for the normal eye to see them. When
the sight is normal, black is just as black in a dim light as in a bright one. It is also just as black at the distance as at the near-point,
while a small area is just as black as a larger one, and, in fact, appears to be blacker. Black is, moreover, more readily available than
any other color. There is nothing blacker than printer's ink, and that is practically ubiquitous. By means of the memory of black,
therefore, it is possible to measure accurately one's own relaxation. If the color is remembered perfectly, one is absolutely relaxed. If
it is remembered almost perfectly, one's relaxation is almost perfect. If it cannot be remembered at all, one has very little or no
relaxation.
By means of simultaneous retinoscopy, these facts can be readily demonstrated. An absolutely perfect memory is very rare, so
much so that it need hardly be taken into consideration; but a practically perfect memory, or what might be called normal, is
attainable by every one under certain favorable conditions. With such a memory of black the retinoscope shows that all errors of
refraction are corrected. If the memory is less than normal, the contrary will be the case. If it fluctuates, the shadow of the
retinoscope will fluctuate. The testimony of the retinoscope is, in fact, more reliable than the statements of the patient. Patients often
believe and state that they remember black perfectly, or normally, when the retinoscope indicates and error of refraction; but, in such
cases, it can usually be demonstrated, by bringing the test card to the point at which the black letters can be seen best; that the
memory is not equal to the sight. That the color cannot be remembered perfectly when the eyes and mind are under a strain, the
reader can easily demonstrate by trying to remember it when making a conscious effort to see—by staring, partly closing the eyes, or
frowning—or while trying to see all the letters of a line equally well at one time. It will be found that it either cannot be remembered
at all under these conditions, or that it is remembered imperfectly.
When the two eyes of a patient are different, it has been found that the difference can be exactly measured by the
length of time a black period can be remembered while looking at the Snellen test card with both eyes open, and with
the better eye closed. A patient with normal vision in the right eye and half normal vision in the left could, when looking
at the test card with both eyes open, remember a period for twenty seconds continuously; but with the better eye closed
it could be remembered only ten seconds. A patient with half-normal vision in the right eye and one-quarter normal in
the left could remember a period twelve seconds with both eyes open, and only six seconds with the better eye closed. A
third patient, with normal sight in the right eye and vision of one-tenth in the left, could remember a period twenty
seconds with both eyes open, and only two seconds when the better eye was closed.
In order that patients under treatment for the cure of functional eye troubles may recognize and avoid the conditions that produce
strain, they are advised, whatever other method of improving their sight they may be using, to carry with them always the memory of
a small area of black, such as a period. Some patients have obtained a complete cure in a very short time by this means alone. One
advantage of the method is that it does not require a test card or any other equipment. At any hour of the day or night, whatever the
patient may be doing, he can always place himself in a condition favorable to the perfect memory of a black period.
The condition of mind in which a black period can be remembered cannot be attained by any sort of effort. The memory is not the
cause of the relaxation, but must be preceded by it. It is obtained only during moments of relaxation, and retained only as long as the
causes of strain are avoided; but how this is accomplished cannot be fully explained, just as many other psychological phenomena
cannot be explained. We only know that under certain conditions that might be called favorable, a degree of relaxation
sufficient for the memory of a black period is possible, and that by persistently seeking these conditions, the patient
becomes able to increase the degree of the relaxation and prolong its duration, and finally becomes able to retain it
under unfavorable conditions.
The majority of patients find the conditions most favorable for the memory of black when their eyes are closed and covered with
the palms of the hands in such a way as to exclude all the light, while avoiding pressure on the eyeballs. This usually lessens the
strain to see to such an extent that the patient becomes able to remember a black object for a few seconds or longer; but there is a
considerable minority of cases in which this result is not obtained. Some patients not only get no relaxation by palming, but may so
increase their strain as to produce very serious symptoms. Their treatment often requires much patience and ingenuity, and cannot be
considered here.
When the closing and covering of the eyes does produce sufficient relaxation for the memory of black, this period of relaxation can
be prolonged in one of two ways:
#1 - Either the patient can open his eyes and look at a black letter by central fixation—by which is meant seeing best the part fixed
(1)—at the distance at which it is seen best, (while also shifting on the part fixed) or
#2 - he can shift mentally from one letter to another, or from one part of a letter to another. By this means, and perhaps also through
influences that are not clearly understood, most patients become able, sooner or later, to remember black for an indefinite length of
time with their eyes closed and covered.
With the eyes open and looking at a blank surface, without trying consciously to see, the unconscious strain to see is lessened so
that the patient becomes able to remember a black period, and all errors of refraction, as demonstrated by the retinoscope, are
corrected. This result has been found to be invariable; and so long as the surface remains blank and the patient does not begin to
remember or imagine things seen imperfectly, the memory and the vision may be retained. But, if with the improved vision, details
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upon the surface begin to come out, or if the patient begins to think of the test card which he has seen imperfectly, the strain to
see will return and the memory of the period will be lost.
When looking at a surface on which there is nothing to see, distance makes no difference to the memory, because the patient can
always look at such a surface, no matter where it is, without straining to see. When looking at letters, or other details, however, the
memory is best at the point at which the patient's sight is best, because at that point the eyes and mind are more relaxed than when
the same letters or objects are regarded at distances at which the vision is not so good. By improving the sight at the most favorable
distance, therefore, the memory of the period may be improved in some cases very rapidly.
If the relaxation gained under these favorable conditions is perfect, the patient will be able to retain it when the mind is conscious
of the impressions of sight at unfavorable distances. Such cases are, however, very rare. Usually the degree of relaxation gained is
markedly imperfect; and is, therefore, lost to a greater or less degree when the conditions are unfavorable, as when letters of objects
are being regarded at unfavorable distances. So disturbing are the impressions of sight under these circumstances, that just as soon
as details begin to come out at a distance at which they have not previously been seen the patient usually loses his relaxation, and
with it the memory of the period. In fact, the strain to see may even return before he has had time to become conscious of the image
on the retina, as the following case strikingly illustrates:

The Black Period

A woman of fifty-five who had myopia of fifteen diopters, complicated with other conditions which made it impossible for her to see
the big C at more than one foot, or to go about, either in her house or on the street, without an attendant, became able, when she
looked at a green wall without trying to see it, to remember a perfectly black period, and to see a small area of the wallpaper at the
distance as well as she could at the near-point. When she had come close to the wall she was asked to put her hand on the door-knob,
which she did without hesitation. "But I do not see the knob," she hastened to explain. As a matter of fact she had seen it long enough
to put her hand on it; but as soon as the idea of seeing it was suggested to her she lost the memory of the period, and with it her
improved vision, and when she again tried to find the knob she could not do so.
When a period is remembered perfectly, while a letter on the Snellen test card is being regarded, the letter improves, with or
without the consciousness of the patient, because it is impossible to strain and relax at the same time, and if one relaxes sufficiently
to remember the period, one must also relax sufficiently to see the letter, consciously or unconsciously. Letters on either side of the
one regarded, or on the lines above and below it also improve. When the patient is conscious of seeing the letters, this is very
distracting, and usually causes him, at first, to forget the period; while with some patients, as already noted, the strain may return
even before the letters are consciously recognized.
Thus patients find themselves on the horns of a dilemma. The relaxation indicated by the memory of a period improves their sight,
and the things they see with this improved vision cause them to lose their relaxation and their memory. It is very remarkable to me
how this difficulty is ever overcome, but some patients are able to do it in five minutes, or half an hour. With others the process is
long and tedious. There are various ways of helping patients to deal with this situation. One is to direct them to remember the period
while looking a little to one side of the test card, say a foot or more; then to look a little nearer to it; and, finally, to look between the
lines. In this way they may become able to note the blackness of the letters in the eccentric field without losing the period, and when
they can do this they may become able to go a step further and look directly at a letter, without losing control of their memory. If they
cannot do it, they are told to look at only one part of a letter—usually the bottom—or to see the period as part of the letter, while
nothing that the rest of the letter is less black and less distinct than the part directly regarded. When they can do this they become
able to remember the period better than when the letter is seen all alike. If the letter is seen all alike (1) the perfect memory of the
period is always lost. The next step is to ask the patient to note whether the bottom of the letter is straight, curved, or open, without
losing the period on the bottom. When he can do this he is asked to do the same with the sides and top of the letter, still holding the
period on the bottom. I disagree: it is better to imagine, remember the period on the side of the letter the eyes are looking at. To
imagine it on the bottom while looking at a different side, part of the letter is trying to think/see two different things and this causes
diffusion, eccentric fixation, strain, blur. To look at and remember, imagine the period on the side/part of the letter the eyes are
looking at is central fixation, relaxation, activates clear vision. Usually when the parts can be observed separately in this way the
whole letter can be seen without losing the memory of the period; but it occasionally happens that this is not the case, and further
practice is needed before the patient can become conscious of all sides of the letter at once without losing the period. This may require
moments, hours, days, or months.
Imagine the letter is composed of hundreds of small dark black periods and shift, move the eyes/center of the visual field from part to
part (period to period) on the letter to see each part correct, clear.
When looking at a part, example; left side; shift part to part (small point to small point) on the left side.
In one case, the following method succeeded:
The patient, a man with fifteen diopters of myopia, was so much disturbed by what he saw when his vision had been improved by
the memory of the period, that he was directed to look away from the Snellen test card, or whatever object he was regarding, when
he found the letters or other details coming out; and for about a week he went around persistently dodging his improved sight.
(shifting to other parts, other objects). As his memory improved, it became more and more difficult for him to do this, and at the end
of the week it was impossible. When he looked at the bottom line at a distance of twenty feet he remembered the period perfectly,
and when asked if he could see the letters, he replied: "I cannot help but see them."
Some patients retard their recovery by decorating the scenery with periods as they go about during the day, instead of simply
remembering a period in their minds. This does them no good, but is, on the contrary, a cause of strain. The period can be
imagined perfectly and with benefit as forming part of a black letter on the test card, because this merely means
imagining that one sees one part of the black letter best, as the normal eye sees it; but it cannot be imagined perfectly on
any surface which is not black, and to attempt to imagine it on such surfaces defeats the end in view.
The smaller the area of black which the patient is able to remember, the greater is the degree of relaxation indicated; but some
patients find it easier at first to remember a somewhat large area, such as one of the letters on the Snellen test card, with one part
blacker than the rest. They may begin with the big C, then proceed to the smaller letters and finally get to a period. It is then found
that this small area is remembered more easily than the larger ones and that its black is more intense. Some patients, instead of a
period, find it easier to remember a colon, with one period blacker than the other, or a collection of periods, with one blacker than all
the others, or the dot over an i or j. Others again prefer a comma to a period. As it is impossible for the mind to think of one
thing continuously, some patients find it helpful in the beginning to shift consciously from one of these black areas to
another, or from one part of such an area to another, and to realize the swing, or pulsation, produced by such shifting;
but when the memory becomes perfect one object may be held continuously, without conscious shifting, ( eyes shift subconsciously,
automatic) while the swing is realized only when attention is directed to the matter.
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Although black, as a rule, is the best color to remember, some patients are bored or depressed by it, and prefer to remember
white, or some other color. A familiar object, or one with pleasant associations, is often easier to remember than one which
has no particular interest. One patient was cured by the memory of a yellow buttercup, and another was able to
remember the opal of her ring when she could not remember a period. Whatever the patient finds easiest to remember
is the best to remember, because the memory can never be perfect unless it is easy.
When the memory of the period becomes habitual it is not only not a burden, but is a great help to other mental processes.
The mind when it remembers one thing better than all other things possesses central fixation, and its efficiency is
thereby increased, just as the efficiency of the eye is increased by central fixation. In other words, the mind attains its
greatest efficiency when it is at rest, and it is never at rest unless one thing is remembered better than all other things. When the
mind is in such a condition that a period is remembered perfectly the memory for other things is improved. A high school girl
reports that when she was unable to remember the answer to a question in an examination she remembered the period,
and the answer came to her. When I cannot remember the name of a patient I remember a period, and behold, I have it! A
musician, who had perfect sight and could remember a period perfectly had a perfect memory for music; but a musician with
imperfect sight who could not remember a period could play nothing without his notes, only gaining that power when his sight and
visual memory had become normal. In some exceptional cases, the strain to see the letters on the Snellen test card has been so
terrific that patients have said that they not only could not remember a period while they were looking at them, but could not
remember even their own names. Memorize the letters – the brain stores a perfect clear image of the letters in the memory. This
causes the chart to be a familiar object, relaxing to the eyes, mind – The letters are seen clear.
The accuracy of the memory of the period may be measured, not only by comparing it with the sight and by means of the
retinoscope but by the following tests:
+When the memory of the period is perfect it is instantaneous. If a few seconds or longer are necessary to obtain the memory, it is
never perfect.
+A perfect memory is not only instantaneous, but continuous.
+When the period is remembered perfectly perfect sight comes instantaneously. If good vision is obtained only after a second or
two, it can always be demonstrated that the memory of the period is imperfect and the sight also.
The memory of a period is a test of relaxation. It is the evidence by which the patient knows that his eyes and mind are at rest. It
may be compared to the steam gauge of an engine, which has nothing to do with the machinery, but is of great importance in giving
information of the ability of the mechanism to do its work. When the period is black one knows that the engine of the eye is in good
working order. When the period fades, or is lost, one knows that it is out of order, until a cure is effected. Then one does not need a
period, or any other aid to vision, just as the engineer does not need a steam gauge when the engine is going properly. One patient
who had gained perfect eyesight by treatment without glasses said, in answer to an enquiry about the method, that he had not only
done nothing to prevent a relapse, but had even forgotten how he was cured. The reply was unsatisfactory to the inquirer, but is
quoted to illustrate the fact the when a patient is cured, he does not need to do anything consciously in order to stay cured. It is only
those who are imperfectly cured who have to continue the treatment in order to retain what they have gained. It should be added,
however, that complete cures, by which is meant the attainment of a measure of microscopic and telescopic vision, are
very rare; and even in such cases the treatment can be continued with benefit, for no limits can be set to the visual
powers of man, and it is always possible to go on improving them.
REFERENCES
1. BATES: The Cure of Defective Eyesight by Treatment Without Glasses, NEW YORK MEDICAL JOURNAL, May 8, 1915.
2. Idem: L'Education de l'oeil dans l'amblyopie exanopsia, La Clinique Ophtalmologique, December 10, 1912.
40 EAST FORTY-FIRST STREET.

SHIFTING AS AN AID TO VISION
BY W. H. BATES, M. D.,
New York Medical Journal, July 30, 1920, pp. 158-160

When the eye regards a letter with normal vision either at a near point or at a distance, the letters
appear to pulsate, or move in various directions, from side to side, up and down, or obliquely. When it
looks from one letter to another, not only the letters, but the whole line of letters and the whole card,
appear to move from side to side. This apparent movement (oppositional movement) is due to the
shifting of the eye and is always in a direction contrary to its movement. If one looks at the top of a
letter, the letter is below the line of vision, and, therefore, appears to move downward. If one looks at
the bottom, the letter is above the line of vision and appears to move upward. If one looks to the left of
the letter, it is to the right of the line of vision and appears to move to the right. If one looks to the
right, it is to the left of the line of vision and appears to move to the left. Persons with normal vision are
rarely conscious of this illusion, and may have difficulty in demonstrating it; but in every case that has
come under my observation the patients have always, in a longer or shorter time, become able to do so.
When the sight is imperfect the letters may remain stationary, or even move in the same
direction as the eye.
It is impossible for the eye to fix a point longer than a fraction of a second. If it tries to do
so, it begins to strain and the vision is lowered. This can readily be demonstrated by trying to
hold one part of a letter for an appreciable length of time. No matter how good the sight, it
will begin to blur, or even disappear, very quickly, and sometimes the effort to hold it will
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produce pain. In the case of a few exceptional people a point may appear to be held for a considerable length of time; the
subjects themselves may think that they are holding it; but this is only because the eye shifts unconsciously, the movements being so
rapid that objects seem to be seen all alike simultaneously, just as the parts of a moving picture appear to be seen as one.
The shifting of the eye with normal vision is usually not conspicuous, but by direct examination with the ophthalmoscope, it can
always be demonstrated. If one eye is examined with this instrument while the other is regarding a small area straight ahead, the eye
being examined, which follows the movements of the other, is seen to move in various directions, from
side to side, up and down, in an orbit which is usually variable. If the vision is normal, these movements
are extremely rapid and unaccompanied by an appearance of effort. The shifting of the eye with
imperfect sight, on the contrary, is slower, its excursions are wider and the movements are jerky and
made with apparent effort.
It can also be demonstrated that the eye is capable of shifting with a rapidity which the
ophthalmoscope cannot measure. The normal eye can read fourteen letters on the bottom line of a
Snellen test card, at a distance of ten or fifteen feet, in a dim light, so rapidly that they seem to be seen
all at once. Yet it can be demonstrated that in order to recognize the letters under these conditions it is
necessary to make about four shifts to each one. At the near point, even though one part of the letter is
seen best, the rest may be seen well enough to be recognized; but at the distance, in a dim light, it is
impossible to recognize the letters unless one shifts from the top to the bottom and from side to side.
One must also shift from one letter to another, making about seventy shifts in a fraction of a
second. A line of small letters on the Snellen test card may be less than a foot long by a quarter of an
inch wide, and if it requires seventy shifts to a fraction of a second to see it apparently all at once, it
must require many thousands to see an area of the size of the screen of a moving picture, with all its
detail of people, animals, houses, or trees, and to see sixteen such areas to a second, as is done in
viewing moving pictures, must require a rapidity of shifting that can scarcely be realized. Yet it is admitted that the present rate
of taking and projecting moving pictures is too slow. The results would be more satisfactory, authorities say, if the rate were raised to
twenty, twenty-two, or twenty-four a second.
The human eye and mind are not only capable of this rapidity of action, but it is only when the eye is able to shift thus rapidly that
the eye and mind are at rest and the efficiency of both at their maximum. It is true that every motion of the eye produces and error of
refraction; but when the movement is short this is very slight, and usually the shifts are so rapid that the error does not last long
enough to be detected by the retinoscope, its existence being demonstrable only by reducing the rapidity of the movements to less
than four or five a second. Hence, when the eye shifts normally no error of refraction is manifest. The more rapid the unconscious
shifting of the eye the better the vision, but if one tries to be conscious of a too rapid shift a strain will be produced.
Perfect sight is impossible without continual shifting, and such shifting is a striking illustration of the mental control necessary for
normal vision. It requires perfect mental control to think of thousands of things in a fraction of a second, and each point of fixation has
to be thought of separately, because it is impossible to think of two things, or two parts of one thing, perfectly at the same time. The
eye with imperfect sight tries to accomplish the impossible by looking fixedly at one point for an appreciable length of time, that is, by
staring. When it looks at a strange letter, and does not see it, it keeps on looking at it, in an effort to see it better. Such efforts always
fail, and are an important factor in the production of imperfect sight.
One of the best methods of improving the sight, therefore, is to imitate consciously the unconscious shifting of normal
vision, and to realize that apparent motion (Oppositional Movement) produced by shifting. Whether one has imperfect or
normal sight, conscious shifting and swinging are a great help and advantage to the eye; for not only may imperfect
sight be improved in this way, but normal sight may also be improved. The eye with normal sight never attempts to hold
a point more than a fraction of a second, and when it shifts it always sees the previous point of fixation worse (1). When
it ceases to shift rapidly, and fails to see the point shifted from worse, the sight ceases to be normal and the swing is
either prevented or lengthened; occasionally it is reversed. These facts are the keynote of the treatment by shifting.
In order to see the previous point of fixation worse, the eye with imperfect sight has to look farther away from it than does the eye
with normal sight. If it shifts only a quarter of an inch, for instance, it may see the previous point of fixation as well or better than
before; and instead of being rested by such a shift, its strain will be increased, there will be no swing and the vision will be lowered. At
a couple of inches it may be able to let go of the first point; and if neither point is held more than a fraction of a second, it will be
rested by such a shift, and the illusion of swinging may be produced. The shorter the shift, the greater the benefit; but even a
very long shift—as much as three feet or more—is a help to those who cannot accomplish a shorter one. When the patient
is capable of a short shift, on the contrary, the long shift lowers the vision. The swing is an evidence that the shifting is being done
properly; and when it occurs the vision is always improved. It is possible to shift without improvement, but it is impossible to produce
the illusion of a swing without improvement, and when this can be done with a long shift the distance can be gradually
reduced till the patient can shift from the top to the bottom of the smallest letter on the Snellen test card, or elsewhere,
and maintain the swing. Later he may be able to be conscious of the swinging of the letters without conscious shifting.
No matter how imperfect the sight, it is always possible to shift and produce a swing, so long as the previous point of fixation is
seen worse. Even diplopia and polyopia do not prevent swinging with some improvement of vision. Usually the eye with imperfect
vision is able to shift from one side of the card to the other, or from a point above the large letter to a point below it, and observe that
in the first case the card appears to move from side to side, while in the second the letter and the card appear to move up and down.
In some cases the eyes are under such a strain that no matter how far a patient looks away from a letter he sees it just as well, so
long as he sees it at all, as if he were looking directly at it. In these extreme cases of eccentric fixation considerable ingenuity is
sometimes required, first to demonstrate to the patient that he does not see best where he is looking, and then to help him to see an
object worse when he looks away from it than when he looks directly at it. The use of a strong light as one of the points of fixation, or
of two lights five or ten feet apart, has been found helpful. In such cases the patient, when he looks away from the light, is able to see
it less bright more readily than he can see a black letter worse when he looks away from it. It then becomes easier for him to do the
same thing with the letter. The highest degrees of eccentric fixation occur in the high degrees of myopia, and in these cases, since the
sight is best at the near point, the patient is benefited by practicing seeing worse and producing the illusion of a swing at this point.
The distance can then be gradually extended until it becomes possible to do the same thing at twenty feet. Usually such patients can
begin shifting at the near point with the letters of the Snellen test card, but occasionally it is necessary to use a light, or lights. In
hypermetropia, too, the sight is often best at the near point, when the same methods can be used as in myopia.
After resting the eyes by closing, or by covering with the palms of the hands in such a way as to exclude all the light, shifting and
swinging are often more successful. By this method of alternately resting the eyes and then shifting persons with imperfect eyesight
have sometimes obtained a temporary or permanent cure in a few weeks.
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Shifting may be done slowly or rapidly, according to the state of vision. At the beginning the patient will be likely to
strain if he shifts too rapidly, and then the point shifted from will not be seen worse, and there will be no swing. As
improvement is made the speed can be increased. It is usually impossible, however, to realize the swing if the shifting is
more rapid than two or three times a second.
A mental picture of a letter can be made to swing precisely as can a letter on the test card. For most patients mental swinging is
easier at first than visual swinging, and when they become able to swing in this way it becomes easier for them to swing the letters on
the test card. By alternating mental with visual swinging and shifting rapid progress is sometimes made. As relaxation becomes
more perfect the swing (The swing=Oppositional Movement) can be shortened, until it becomes possible to conceive and
swing a letter of the size of a period in a newspaper. This is easier, when it can be done, than swinging a larger letter, and many
patients have derived great benefit from it.
All persons, no matter how great their error of refraction, when they shift and swing successfully, correct their error of refraction
partially or completely, as demonstrated by the retinoscope, for at least a short fraction of a second. This time may be so short that
the patient is not conscious of improved vision, but it is possible for him to imagine it, and then it becomes easier to maintain the
relaxation long enough to become conscious of improved sight. For instance, the patient, after looking away from the card, may look
back to the large letter at the top, and for a fraction of a second the error of refraction may be lessened or corrected, as demonstrated
by the retinoscope. Yet he may not be conscious of improved vision. By imagining that the C is seen better, however, the moment of
relaxation may be sufficiently prolonged to be realized.
When swinging, either mental or visual, is successful, the patient may become conscious of a feeling of relaxation which is
manifested as a sensation of universal swinging. This sensation communicates itself to any object of which the patient is conscious.
The motion may be imagined in any part of the body to which attention is directed. It may be communicated to the chair in which the
patient is sitting, or to any object in the room, or elsewhere, which is remembered. The building, the city, the whole world, in fact,
may appear to be swinging. When the patient becomes conscious of this universal swinging he loses the memory of the object with
which it started, but so long as he is able to maintain the movement in a direction contrary to the original movement of the eyes, or
the movement imagined by the mind, relaxation is maintained. If the direction is changed, however, strain results. To imagine the
universal swing with the eyes closed is easy, and some patients soon become able to do it with the eyes open. Later the feeling of
relaxation which accompanies the swing may be realized without consciousness of the latter, just as the letters may swing without
consciousness of the fact, but the swing can always be imagined when the patient thinks of it.
Associated with all failures to produce a swing is strain. Some people try to make the letters swing by effort. Such efforts always
fail. The eyes and mind do not swing the letters; they swing of themselves. The eye can shift voluntarily. This is a muscular act
resulting from motor impulse. But the swing comes of its own accord when the shifting is normal.
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At this time I have to announce what I consider to be the most remarkable, the most valuable, and the most practical discovery
that I have ever made. I have delayed this announcement for five years or longer, because I wished to be absolutely sure of the truth
of my observations, which at first seemed incredible. With the passage of time, however, evidence has accumulated which seems to
me to leave no more room for doubt.
I have already published the fact that under favorable conditions, as when the subject looks at a blank surface without trying to
see, all errors of refraction no matter how great their degree or how long their duration, disappear for an appreciable length of time,
as demonstrated by simultaneous retinoscopy although the patient is not conscious of the improved vision. I now know that all
persons, whether they have what is considered to be normal sight, or whether they are suffering from errors of refraction, have
flashes of telescopic or microscopic vision, and that even persons with organic disease, such as cataract, glaucoma, retinitis
pigmentosa and atrophy of the optic nerve, may have such flashes. Everyone here is able to look up at the sky and see the moons of
Jupiter, the rings of Saturn, or the double stars. But these flashes of supernormal vision are so short that they are not realized. Some
persons, however, are able to prolong them and may even make them permanent. I have a number of patients who have obtained
telescopic and microscopic vision permanently. Two have told me that they can see the moons of Jupiter with the naked eye.
A third was able to read ordinary newspaper type at a distance of twenty feet. A fourth read a photographic type
reduction held close to her eyelashes, the letters being so small that I myself was unable to see them without a strong
magnifying glass.
Not only is it possible in some cases, to make this supernormal vision permanent, but it is also possible for the conscious mind
to realize the impressions made on the subconscious mind by a flash of improved vision. In other words, you can
imagine letters you have not consciously seen. The reason for this is that it is impossible to imagine anything which one has
seen, either consciously or unconsciously, to be other than it is without strain. When one looks at a letter on the Snellen test card
which can be seen distinctly, and tries to imagine the top straight or open when it is curved, or curved when it is straight or open, it
will be found impossible to do so, and the vision will be lowered by the effort, to a greater or less degree. In one case the mere
suggestion to a patient that he should imagine the top of the 200 letter, a C, to be straight, caused the whole card to become blank.
When one looks at a letter seen indistinctly, without knowing what it is, and tries to imagine it to be other than it is, one is usually
able to do so, but not without strain. By making a series of guesses, therefore, and watching their effect upon one's
relaxation, one can find out what a letter is without consciously seeing it.
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The relaxation may be most conveniently measured by the ability to imagine that the unknown letter is moving
with a short, slow, rhythmical motion. Every object seen with normal vision has such a motion, because of the constant
shifting of the eye. When this motion can be imagined it is an indication of relaxation. When it is lost it is a sign of strain.
To ascertain whether an unknown letter is straight, curved or open at the top, therefore, it is only necessary to imagine
each one of these conditions in turn, and watch the effect upon the imagined swing of the letter. If the top is straight,
for instance, and one imagines it to be straight, the swing will be unchanged; but if one imagines it to be curved, the
swing will be lengthened or lost, or will become less even and easy. If one is unable to tell the difference between two
guesses, it is because the swing is too long, and by palming and remembering a letter of diamond type, with a short,
slow swing, one may become able to shorten the swing of the letter on the test card. Having imagined each of the four
sides of a letter correctly, one becomes able to imagine the whole letter, first with the eyes closed and covered, and then
with the eyes open.
When one knows what the four sides of a letter are, its identification, in some cases, is a simple process of reasoning. A letter which
is straight on top and on the left side, and open on the two other sides, cannot be anything but an F. If, on the contrary, it is straight
on the bottom and on the left side, and open on the other two, it must be an L. Such letters can be imagined with a lower degree of
relaxation than the less simple ones, like a V, Y, or K. If the letter is not imagined correctly, the swing will be altered, and in that case
the process should be repeated from the beginning.
Having imagined the letter correctly, the patient is told to imagine it with the eyes closed and covered alternately, until he is able to
imagine it as well when looking at the card as when palming. In this way it finally becomes possible for him to imagine it so vividly
when looking at the card that he actually sees it.
This process sounds complicated, but is less so in reality. Some patients become able to recognize the letters by means of their
imagination with incredible rapidity, even when they are so small that they could not be seen without telescopic vision. A little girl of
ten, who could see nothing on the test card at ten feet except the 200 letter, was told how to make out the letters by the aid of her
imagination and then left alone for half an hour. At the end of this time she had identified all the letters on the bottom line and had
also become able to see the whole card consciously.
A patient with six diopters of myopia was able to imagine correctly letters of diamond type at fifteen feet, although consciously he
could not see even the separate lines. That is, when asked to identify a particular letter of a particular word on a certain line he was
able to do so. A patient with twelve diopters of hypermetropia (due to the removal of his lenses for cataract) imagined correctly letters
on the bottom line of the test card when indicated with a pointer, although consciously he could not even see the pointer. Patients
have also been able to imagine letters correctly when the card on which they were printed was seen the day before, or even several
weeks previously. This is a striking confirmation of my previous observation that when the vision is perfect the memory is
perfect. Although the flashes of vision in these cases were so short that they were not realized, the letters seen were
indelibly imprinted upon the memory.
These facts are not only very interesting scientifically, but, as I said in the beginning, are of great practical importance, for the
realization, by the aid of the imagination, of things seen subconsciously is, in most cases, the quickest method of
improving the sight that I know of. Occasionally, for some unknown reason, it does not succeed.
A case in which it has been produced remarkable results is that of a patient with retinitis pigmentosa, complicated by a high
degree of myopia. She had been seen by many specialists both in this country and in Europe, and all had told her that her sight
could not be improved, and that if she lived long enough she must inevitably become blind. When I first saw her, on February 9th,
1921, her distant vision with glasses (concave 6.00 D. S., both eyes) was 20/40 in the right eye and 20/50 in the left, and her field
had been reduced to ten degrees, so that she could see nothing above, below, or to one side of her line of vision. She has now
become temporarily able, by the methods described, to consciously see the bottom line of the test card at ten feet. Her field is at
times normal and has permanently enlarged so that, while formerly unable to see more than the face of the person to whom she was
speaking, she can now see the hands and the chair in which such a person may be sitting at six feet. When going down the stairs of
the subway, she is able to see the steps. Formerly she had to guide herself in such a case by feeling alone. Night blindness and
color blindness have also been relieved. When she first came to the office she was unable to distinguish between the red floor and
the tan rug. Now she cannot only distinguish these colors, but she can tell the difference between the spots of black and navy blue in
the rug. This patient became able almost at the beginning of the treatment to identify all the letters on the test card at ten feet by the
aid of her imagination, although she could not consciously see anything below the large letter at the top. As her imagination improved
she became conscious of seeing the letters on the lower lines, at first in flashes and then more continuously.
Such cases might be multiplied almost indefinitely, and go to show that we all possess visual powers of which we are not conscious
and which might be developed to a high degree by practice.

A STUDY OF IMAGINATION
By Ophthalmologist Bates
1900’s
It is a truth that one can only imagine what one remembers. It is also a truth that one can remember only what one has seen and
again we say that it is a truth that what we see is only what we imagine. Some people have started a debate on these statements and
they theorize in various ways. One said that although he had never seen a devilfish he could imagine a fish with a very big mouth and
with blue eyes or red eyes in spite of the fact that he had never seen any kind of a fish which had either blue or red eyes. He might
just as well have said that he could imagine a written language composed of a series of straight, curved or crooked black lines, a
combination of which might represent a word, a letter or a sentence. It is difficult for me to realize how one can imagine a fish with
red eyes or blue eyes without having seen such eyes in something else than a fish, or how a man born blind can imagine a fish with
red eyes.
We know that in the case of persons born with a ripe cataract and unable to see different colors that when, in isolated cases, these
patients have been operated upon and obtained good vision, they are able to see blue eyes and brown eyes and can tell that there is a
difference but of course require a period of education before they can use the words which describe the color. Such a person could not
give you a description of a devilfish which had none of the characteristics of other animals because a blind man who has recovered his
sight has never seen these things that he tries to describe. His sense of touch may enable him to compare the feeling of an elephant's
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trunk and the feeling of a large rope. I am sure that the men who are blind who describe an elephant that they have not seen
support my contention that you cannot imagine anything correctly unless you remember a mental picture of it which you have seen.

The old story, as most of us may remember, was that one blind man, who leaned up against the side of the elephant, said that it
was very much like a house; another blind man who grasped the elephant's tail was very strong in his belief than an elephant was
very much like a snake; another blind man who felt one of the legs of the elephants was very indignant with the other blind men,
being equally strong in his belief that an elephant was very much like a column. Many new inventions are imagined but when we come
to analyze the facts I cannot recollect a single instance where the inventor did not put into his discovery always something that he had
remembered or seen before. There are many things which we may not have seen and which we of course cannot remember and which
it is impossible for us to imagine. This is self-evident.
The imagination is capable of accomplishing results in curing imperfect sight which no drug and no operation has ever been able to
accomplish. It is a truth that when the myopic eye regards a blank surface where there is not much to see and makes no
effort to see, the imagination is as good as it is when the eyes are closed and, while the imagination is good, perfect, the
myopia disappears immediately. When the imagination is imperfect, the normal eye when it regards the distance is always
nearsighted. When a person with increased tension (in mind, boy, eyes) can imagine a letter "o" with its white center whiter than the
card on which it is printed, the eyeball becomes as soft as the normal eye immediately. There are no exceptions. There are patients
who have absolute glaucoma, no perception of light, terrible pain, with the eyeball as hard as a stone in which the symptoms, pain
or loss of vision are immediately benefited when the patients became able to imagine a letter or some object perfectly. It is well
known that absolute glaucoma is incurable and the only thing that can be recommended is enucleation when the pain is sufficiently
severe. Bates method can cure glaucoma.
Conical cornea is a condition which has baffled the skill of the medical profession. It is usually progressive and goes on to total
loss of sight. There is no operation, there is no treatment, which is of any material benefit. Those cases have all been relieved and
cured when the patients become able to imagine things perfectly. It seems incredible but please be fair—no more incredible than the
discovery of wireless telegraphy. Before condemning this statement, give it a trial. It is worth trying and certainly it is difficult to
realize or believe how a perfect imagination could, in any way, make things worse.
Cataract has been produced in human beings with the aid of an imperfect imagination. It has been relieved and cured,
permanently cured, when the patient became able to imagine things perfectly. Now cataract is more or less frequent. Many people
hesitate to go through an operation. It causes them considerable worry and anxiety so that the non-operative cure of cataract should
receive attention because of its great importance or value. Here again it seems to me a very wrong thing for ophthalmologists to
ignore the facts. If it is a good thing it should be of universal use; if it is not what it claims to be, the facts should be known and the
public protected.
Sympathetic ophthalmia is serious. Years ago when I knew less about eye diseases than I do now, the very thought of
sympathetic ophthalmia gave me a cold chill. I had seen so many cases in the clinic lost over night in spite of the most skillful
treatment. My sympathy went out to the physicians who sweated blood trying to save an eye afflicted with sympathetic ophthalmia.
Occasionally these patients have come to me and now I welcome them with a smile. I just love a case of sympathetic ophthalmia
because all my fear of the consequences has disappeared. Let it be published far and wide that the cure of sympathetic ophthalmia
has been discovered! And what is the cure of sympathetic ophthalmia? The ability to imagine things perfectly. "This sounds
very absurd," you say—but I did not feel absurd when my patients recover.
Besides these very serious inflammations and diseases of the eyes that are curable by a perfect imagination, there is a long list of
milder cases.
Squint, for example, whether convergent, divergent or vertical, is cured by a perfect imagination. Cases in which an operation was
done for convergent squint followed by divergent squint have also been relieved by a perfect imagination.
Acute conjunctivitis has also been relieved in the same way.
Pterygium is also curable in the same way.
Opacities of the cornea which have been present since birth have disappeared when the patient practiced a perfect imagination.
Inflammations of the cornea, of the iris, of the sclera, of the retina, of the optic nerve, of the choroids, have responded
more quickly and to a greater extent through the effect of a perfect imagination than to any other treatment. It is remarkable that
detachment of the retina can be cured and has been cured by the use of a perfect imagination. Again I fear a remonstrance;
someone says it is impossible. What good is it to say it is impossible? What good is it to say it is possible? Disprove the impossibility.
Test the perfect imagination in these cases. I am sure that others will become able to derive as much benefit from the use of a perfect
imagination as the physicians who are already using it.
When we come to inquire how many people have a perfect imagination we find a very large proportion have an imperfect
imagination or none at all. It is very rare to find anyone who is able to imagine as well with their eyes open as they can with their eyes
closed. As a general rule we may expect many patients with normal vision to have a good imagination but I believe that even with
them there are at least 50% who have a very poor imagination.
Persons with imperfect sight may have a wonderful, a very unusual imagination. It is such a comfort to meet them in my practice
because it is so easy to cure their nearsightedness, their farsightedness, their astigmatism, their sympathetic ophthalmia, their
glaucoma, or any disease which they may have. One may ask at this point—if a person with imperfect sight has a good imagination,
why is his sight imperfect? This may be answered by calling attention to the fact that one needs a perfect imagination at all times and
in all places to have perfect sight. Persons with imperfect sight who have a good imagination fail to use it; they suppress it and
imagine things imperfectly by an effort which of course lowers their vision. Some persons have a perfect imagination with their eyes
open and no imagination at all with their eyes closed. Then we have the reverse—patients with a perfect imagination with their eyes
closed and no imagination at all with their eyes open.
I remember a girl, twenty years old, who had no perception of light in the right eye and normal vision in the left eye. When the
good eye was covered, the patient was unable to imagine that she saw light. By treatment she was cured (became able to imagine
and see light with the right and left eyes) and obtained normal vision in her blind eye. Now, please do not stop reading this important
paper at this point. I know as well as others know that the ancient ophthalmologists or the ophthalmologists of fifty or a hundred
years ago thought that an eye totally blind with no perception of light was absolutely incurable and that anybody who claims to cure
such eyes is a quack. I used to believe it until I learned better. In my vanity, when I could not cure these cases I did not think
anybody else could; what I didn't know, nobody else knew. These cases of blindness were all cured by a perfect imagination.
The variableness of the human mind is wonderful. The extremes to which the imagination may go is equally wonderful. One could
write a book on the uncertainties of the imagination. What is more important, however, is to describe some of the methods which

have been successful in improving the imagination, especially to obtain benefit in diseases of the eyes.
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One patient had normal sight and his imagination was good with his eyes open but he did not always use his normal sight and his
normal imagination. Without any special reason he would strain, lose his imagination and his sight would become imperfect. He
suffered for many years with terrific pain in his eyes and head. Glasses had not helped him; general and local treatment had been
unsuccessful. The man was almost crazy with the continuous pain. He was directed to regard the large letter "C" on the Snellen test
card at fifteen feet. He was asked if he could see the white center of the big "C" as white as the rest of the card. With some difficulty I
convinced him that the white center of the big "C" was of the same whiteness as the rest of the card. It was a help for him to see the
truth and he was very much surprised to find that when the black part of the big "C" was covered by a screen with an opening which
permitted him to see the white center it became darker and of the same whiteness as the rest of the card. He looked to me for the
answer.
"The white center of that big 'C'," I told him, is no whiter than the rest of the card but if you think you see it whiter, you really do
not see it, you only imagine it. The halo that you see around the outer edge of the big 'C' is also a creature of your imagination."
"Close your eyes," I said. "Can you imagine that big 'C'?"
"No," he answered.
"Well, try," I said.
"I already have the pain," he replied, "and please do not ask me to increase the pain by trying to improve my imagination with my
eyes closed."
"Open your eyes now," said I, "Can you see the white center of the 'C' whiter than the margin of the card?"
"It is coming," he said. A moment later, "I have it now."
"How is your pain?" I asked.
"It is gone," he replied with a smile.
I was very glad to see that smile because he did not often smile.
Then I said to him, "Have you ever seen anything as white as the center of that big 'C'?"
"Yes," he answered, "the snow-capped mountains near my house. When the sun is shining the tops of those mountains are whiter
than that big 'C'."
At this point I was very jubilant because I knew now how I could cure him so that he could have mental pictures or an imagination
of mental pictures with his eyes closed as well as with his eyes open.
Then I said to him, "Can you see one mountain at a time whiter than the white center of the big 'C'?"
"Yes," he said.
"Can you look from one mountain to another and see one at a time best?"
"Yes," he answered, "I can do that."
Then I asked him this very important question, "Can you see two at once?"
The smile left his lips; a look of pain came into his eyes.
"I have the most terrific pain when I do that," he cried out with agony, "I cannot stand it! I have lost the big 'C' and everything is
blurred!"
"Don't think of the mountains," I said to him. "Forget them if you can and look at the big 'C'. If you look to the right of it, the 'C' is
to your left; if you look to the left, the 'C' is to your right. Every time your eyes move to the right, the 'C' moves to the left; every
time your eyes move to the left, the 'C' moves to the right. (oppositional movement) Do you see it move?"
"Yes," he answered, "and my pain is gone and my sight is now all right."
Several things were accomplished:
1. The imagination of halos and the white center of the "C".
2. The perfect imagination of the white center of the "C" enabled him to imagine perfectly the snow-capped mountains.
3. He could remember or imagine the mountain tops one at a time. That was easy; but to imagine two at the same time was
impossible and trying to do the impossible was a strain which made his imagination imperfect.
4. With imperfect imagination he demonstrated that his sight was imperfect.
5. The imagination of the swing helped his sight, helped his imagination and relieved his pain.
6. With some encouragement he became able to imagine his body swinging about one-quarter of an inch from side to side. With the
body swing he imagined the red floor was swinging. When looking straight at the card he saw the red floor indistinctly below his line of
vision swinging with his body swing. The body swing helped him to hold the imagination of the red floor much redder than it really
was. He could shift from a small area of the red floor that he could see best, to the imagination of a small area of the floor that he
could imagine he saw best. Before long the patient became able to carry an imagination or memory of the red floor with him day and
night. All the while that he was awake he had that red floor in his consciousness. With the red floor as a starter he became able to
imagine other objects, one part best and always swinging. If he did not see one part best of the red floor he could not imagine the
swing. One day after carrying the imagination of the red floor in his consciousness for part of a week, he said to me, "Doctor, I am
getting tired of that red floor. At first I could not imagine it at all but now it is like the old man of the sea. I can't get rid of it."
I asked him the question:
"Can you remember one corner of the red floor best?"
"Yes."
"Can you remember two corners at the same time?"
"No, and I have lost my red floor."
7. This patient had a great deal of difficulty in remembering a mental picture of the American flag. He finally accomplished it by
subdividing the flag, the moving flag, into parts and remembering each part best and in this way he improved. If he could remember
the upper right hand corner best swinging he had a mental picture of it which was swinging. A slow, short swing when the mental
picture was good, but when the mental picture was lost the swing was stopped or it might be lengthened. The imagination of the flag
being placed on a pole and being raised from the ground one part at a time was a great help in obtaining a mental picture of the flag.
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The great difficulty this patient had was that he desired to remember too much at once or he desired to imagine more than two
things at once. It always spoils the mental pictures when one tries to remember too much at once. This patient became completely
cured of a functional discomfort when he became able to use his imagination perfectly. His mental pictures became as vivid as though
he saw them with his actual eyes. In fact he devoted most of his waking hours to thinking of mental pictures with his eyes
open alternating with his eyes closed. He was so happy because the terrible headaches had disappeared and he felt that he
had some control over his eyes and could now manage them better. His sight was always 20/10 even when the light was not
very good. I received encouraging letters from time to time in which he stated that the imagination of perfect sight had given
him complete relief.
Memory and Imagination with Eyechart
Mrs. M., aged 50, had very bad eyes. With the strongest glasses her vision was very poor. She could only see the large letter "C" at
one foot with each eye. She was asked to remember the big "C" or imagine it better than she saw it, the best she was able to do, and
then by looking at the big "C" alternately she became able to imagine it very much better than she saw it. The card was placed further
away and she became able after a considerable time to imagine the big "C" at ten feet as well as she could at one foot, by alternately
resting her eyes and flashing. This patient obtained the best results by closing her eyes and imagining the big "C" perfectly black with
the white center perfectly white. Then she would flash the letter with improved vision. When we got her coaxed, however, to
remember the big "C" perfectly at ten feet she refused to improve any further by this method. It is a truth, which I have discussed in
many articles, that when one imagines one thing perfectly one cannot imagine something else imperfectly. She was asked to imagine
the left hand side of the big "C" to be a curved line at fifteen feet. This she could do at twelve feet or nearer but she could also
imagine the left hand side to be a straight line. However, she could not do this as well as she could imagine it curved. She could
imagine the top and bottom better curved than she could straight or open, but the right hand side she could imagine better open than
she could imagine it straight or curved. She could imagine it was the big "C". She could also imagine it a "G", a "Q" or an "O" but she
could imagine it more perfectly to be a "C" than any other letter. The patient was not familiar with the card at her first visit and did
not know whether the first spot on the line below the big "C" was a letter or a figure. It was the letter "R". I asked the patient if she
could imagine the left-hand side to be straight.
"Yes," she answered.
"Can you imagine the left-hand side to be curved?"
"Yes."
"Can you imagine the left-hand side to be open?"
"Yes," said she.
My next question was,
"Which is best? Which is the easiest to imagine; straight, curved or open?"
"Straight," she answered.
"Straight is correct," I said. "Now, can you imagine the top straight, curved or open?"
"Yes," she answered.
"Which can you imagine is the blackest or the easiest?"
"Straight," she cried.
"Now, try the bottom. Can you imagine it straight? Can you imagine it curved? Can you imagine it open? Which is it?"
"Open," she replied.
"How is the right side? Can you imagine it straight?"
"Yes," she answered, "but I do not like it straight. I prefer it curved. It feels better."
"Now go over it again until you have the same imagination," I answered. "Is the top straight? left-hand straight? bottom open?
right side curved?"
"Yes," she said.
"What letter is it? It might be the letter "R". Could it be anything else?"
She answered, "No."
"That is quite correct," I replied.
This patient got down as far as the figure "4" on the forty line by this method of improving the imagination. But here she rested and it
became a problem of how to improve her imagination so that she could imagine more perfectly. She was directed to look at the figure
"3" which she was unable to imagine that she saw. I said to her,
"Can you imagine the figure is moving about its own width from side to side?"
She answered, "Yes."
"Now if you look at the left-hand side of the figure and imagine it straight, what happens to your swing?"
"The swing is too wide."
"If you imagine the left-hand side is open, how is the swing?"
"It is all right."
"Just as well as you can imagine with your eyes closed?"
"Just as well," she answered.
The progress of the patient was somewhat slow at times. One method which seemed to help her a great deal was to remember the
first letter of the ten line, the letter "F" at about six inches where she was able to see it best.
"Now close your eyes. Can you remember it as well as you saw it?"
"No, I cannot," she answered.
"Now look at it. Can you imagine it is moving?"
"Yes," she replied, "about one quarter of an inch from side to side."

66

"With your eyes closed, can you imagine it moving about one quarter of an inch from side to side?" (Shifting on the F and seeing
oppositional movement in the imagination.)
She answered that she could.
"Now open your eyes and look at the "F" on the bottom line of the Snellen test card and imagine you see it."
At first her results were quite imperfect but after awhile her ability to imagine improved until she became able to imagine the "F" at
fifteen feet as well as she could imagine it at six inches, and see it clear. Through her ability to imagine the letter "F" of the ten line at
fifteen feet, she became able to see other letters on the bottom line of which she was ignorant. In other words, the perfect
imagination of the letter "F" improved her vision of the other letters until she obtained normal sight.
These cases of imperfect sight could be multiplied, but the main thing to do in all of them is to improve the imagination. I have
written a book on the subject "The Cure of Imperfect Sight without Glasses" and there are quite a number of pages devoted to the
imagination. Since the book was printed many articles have appeared in the magazine "Better Eyesight." Any improvements in
treatment have been published from time to time.
A very interesting case was a woman aged 60 whom I treated several years ago. She came to my office and had great
difficulty in finding her way. She ran into the furniture and had to feel her way like a blind man, with her arms
outstretched. Her glasses gave her only 10-200 vision. Off to one side it amounted to very little. She could see but a small area of
the objects which she looked at and what she did see was usually seen best when she did look at it. She was very blind at night. Her
ability to read and write, even with glasses, was very imperfect. She had atrophy of the optic nerve, chorioretinitis pigmentosa,
cataract. It was very interesting to observe the benefit this patient obtained by the use of her imagination. She took as
the foundation of her imagination the memory of the letter "o" of diamond type with a white center as white as snow
and the letter moving from side to side a short distance, not more than its own width.
I said to her,
"How far apart can you see two of the Snellen test cards at once."
She said that they would have to be two feet apart when placed on a wall at fifteen feet.
"When I look at one Snellen test card I can see over to one side the other at two feet but everything else is a blank, a dark or light
gray or a black."
"When you look straight ahead of you, can you see the light from the window shining in your eyes?"
"No," she said.
"Can you see the floor?"
"No."
"Can you see the rug?"
"No."
"Can you see the door over to the right of you?"
"No. I can see none of those things."
"If you imagine that you see the light of the window to your left, can you at the same time imagine your small letter 'o' with its
slow, short easy swing?"
"Yes," she answered.
"Now, just imagine there is no window to your left, how is your imagination of the letter 'o' with its short swing?"

"Gone," she replied. "When I imagine the truth I am able to imagine the diamond type letter "o" quite perfectly. If I imagine an
error, that the window is not there when it is, that is an imperfect imagination, which is registered by the imagination of the 'o' with its
white center, its slow, short easy swing, becoming imperfect."
In the same way she could tell that when she imagined the floor was red, the reaction was normal, but when she imagined the floor
was not red, green or some other color, the patient could not maintain the normal reaction with the letter "o".
(Imagining an object incorrect = produces strain in the mind, memory, eyes and blurs the vision causing all objects to be unclear.
The next step was to ask her the question,
"Can you see the red floor that you imagine you see?"
"Yes," she answered, "and I want to tell you that I have to imagine the truth because if I fail to imagine the truth the reaction of
that letter "o" becomes imperfect, a strain and I suffer more pain and discomfort and nervousness which makes me very unhappy. I
don't like to be unhappy so I imagine the truth as well as I am able to and then everything seems to be all right and I can find my way
about in the dark without even holding my hands out like a blind man."
Memory, the imagination of perfect sight, cured this woman's night blindness, her contracted field, and improved her
vision materially. For many years she had not been able to use her eyes at the near point with any success. She could not sew or
knit or do fancy work or read the newspaper. With the practice of the imagination of perfect sight, her symptoms of imperfect sight
disappeared. I know this case was a very bad one and I realize it does not sound very clear but one can demonstrate or prove the
facts claimed.
RETINITIS PIGMENTOSA with its complications is very much benefited by the imagination treatment. The foundation test is
usually very variable. One lady told me that the whitest thing that she could imagine was a white sand and that when she imagined
the letter "o" with its white center as white as the sand the letter always moved from side to side a short distance, not greater than
the width of the letter. (Imagining a object correct, clear causes the mind and eyes to relax, shift automatically, correct, and vision
becomes clear. Now when she regarded a letter with which she as unfamiliar but which she could not see because of the blurred
outline, she was able to remember each of the four sides either straight, curved or open. When she imagined each side correctly the
reaction of the o" as white as the white sand was normal. When her imagination, however, of one or more sides was wrong or
imperfect, the memory or imagination of the letter "o" and the white sand was modified.
Some patients require a different foundation test from others. Rarely do I find many people who use the same foundation test. In
some cases the imagination cure is more efficient when the patient regards the foundation of his imagination rather than when he
remembers or imagines it.
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Some people can see the letter "o" of diamond type with a white center and imagine the white center as white as snow while
they imagine the letter as swinging from side to side, not any more than its own width. The patient looks at the card at twenty feet,
imagines one side of the letter and while doing so regards the card with the foundation at a distance at which he sees it best. If the
patient has imagined one side of the letter correctly he will see that the reaction of the foundation is normal; or, in other words, he
has imagined one side of the unknown letter at twenty feet with his imagination of the foundation at a near point where he sees it
best. When all four sides are imagined correctly it helps the patient to tell or imagine what the letter is, which is confirmed
by the reaction of the foundation at a near point. In some cases, what a patient imagines of the four sides of the unknown letter at
twenty feet, might be the same for two or more letters. The letter "B" has four sides which resemble the four sides of the letter "D". If
he imagines it to be a letter "B" correctly the foundation reaction will be more perfect than if he imagines it to be a letter "D" which is
incorrect. Some times all four sides are open as is the case with the letters A, I, V, W, X, Y. When the letter is imagined correctly the
reaction of the foundation is always best.
Subconscious Clear Vision, Memory and Imagination
By this and other methods, patients become able with the aid of a perfect imagination to accomplish unusual results. In one case a
page of diamond type was held for forty seconds ten feet in front of a patient's eyes. At this distance the patient was not consciously
able to read anything on the page. Simultaneously retinoscopy demonstrated that while the patient was regarding the fine print, that
there were moments of longer or shorter duration when the eyes were focused properly or accurately on the fine print,
indicating that that it was possible for the patient to see perfectly for short periods of time, and with perfect sight it was
possible for the patient to remember all the letters on the card perfectly although the vision, the memory and imagination were
unconsciously seeing, remembering and imagining by the subconscious mind. This patient was able, with the eyes closed and
covered with the palms of the hands, to imagine correctly in the manner described above, the third letter on the sixteenth line, the
fifth letter of the eighth word on the twelfth line, the last letter and the last word of the bottom line and many others. It was very
remarkable that not only could the patient pick out any letter indicated but she was able to tell what the word was and a number of
words, a sentence or more, for several lines coming after the letter indicated. With somewhat larger print this patient could read a
larger amount of a paragraph by just imagining consciously the first letter of a sentence. She had been trained for six weeks; she was
eight years old. Other patients, 20 years old, 30 years old, 60 years old, have done almost as well.
POLYOPIA. When a patient sees one or more letters of a line double or multiple or partially double, arranged horizontally
or vertically or obliquely, he does not see the images multiple, he only imagines that he does and it can be demonstrated that this
imagination is imperfect, for he sees under a strain and that it requires considerable effort and hard work to see two or more images.
Some people have seen the head lines of a newspaper multiplied ten times or more. I have known quite a number of people who
could see nine moons where there was only one, a very imperfect imagination. It is curious that some people will see every
other line double, while the letters of the other lines are single. This is strong evidence that polyopia is nervousness due to an
imperfect imagination. It is a very remarkable truth that cases of polyopia, which are supposed to be due to organic changes in the
retina or to diseases of parts of the brain or to paralysis of some of the ocular muscles, are all due to an imperfect imagination and
can be cured with a perfect imagination and without relieving necessarily a paralysis of the muscles or improving the changes in the
retina or elsewhere. I believe that all cases of polyopia are caused by an imperfect imagination and that all cases can be cured by
teaching the patient how to imagine things perfectly.
NYSTAGMUS. When the eyes move more or less rapidly from side to side or in other directions it is called nystagmus.
Usually it is associated with a serious disease of the interior of the eye, chorioretinitis pigmentosa and has been considered to be
incurable. I have seen it controlled almost immediately by the imagination of perfect sight or by a perfect imagination of any object. I
shall always remember some cases in school children which were produced voluntarily because it caused a disturbance in
the class room. These cases are so evident that all I had to do to cure them, was to tell them to stop doing it and it has always been
a great surprise to me to see them do it at once. When I asked them to start it up again they had no trouble in doing it. When they
had the nystagmus their sight was always imperfect and the patients demonstrated the fact. When the patient voluntarily stopped the
nystagmus the vision was improved to the normal.
PHOTOPHOBIA. So many doctors consider photophobia a very serious symptom. On the contrary it is only the manifestation of an
imperfect imagination. Persons who have a perfect imagination with its slow, short continuous, regular swing can look at the sun,
imagine that it is moving a very short distance, slowly, and do it without any evidence of annoyance. They can at the same time read
a Snellen test card while the light of the sun is shining directly into one or both eyes and they can look at the sun five minutes, ten
minutes, or longer without being blinded. Young children, four years old or upward, can look straight at the sun when they have
normal sight, or a perfect imagination. Persons with photophobia are benefited by the use of a burning glass, (Sunglass) described in
my book, which focuses a very strong light on the sclera while the patient is looking down and the operator lifts the upper lid and
focuses the light on the eyeball (Sclera, white area of the eyeball and avoiding shining the light into the pupil). Patients who were
blinded by strong light flashed into their eyes from the violet end of the spectrum obtained from a very strong arc light, have been
cured quite promptly by focusing the strong light of the sun, which I believe is stronger than most arc lights, into their eyes.

SQUINT. When the eyes turn in, it is possible by an effort to increase the squint with the eyes, by the use of prisms or in other ways.
(Best to avoid prisms, they increase crossed, wandering eye conditions, vision impairment)
It is usually best to teach the patient how to see double when he has any kind of a squint and the greater the squint the
more widely separated are the double images. These double images are imagined always, one more perfectly than the other.
With the eyes open it is possible to imagine the images about three feet apart but with the eyes closed it is possible to imagine the
images 40, 50, 1000 or more feet apart. There is no limit to the separation of the images by a strain of the imagination. This strain
can be demonstrated, felt or realized by the patient to a greater extent with the eyes closed than open. In other words one can strain
the eyes consciously a great deal more with them shut than with them open. When the eyes turn out the diplopia which is produced is
crossed; that is, the image seen by the left eye is to the right while the image seen by the right eye is to the left. With the eyes closed
the patient can separate the images a great deal more than with his eyes open. With the eyes open the patient may be able to
imagine the crossed images five feet apart when the eyes are turned out. With the eyes closed one can imagine the crossed images
forty, fifty or more feet apart and with the fingers lightly touching the eyeball one can feel them turn out. When the images are
separated voluntarily by the imagination, a patient with convergent squint was able to imagine with his eyes open the two images
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three feet apart and on the same side as the eye which sees them. With the eyes closed one can imagine a greater separation of
the images and feel the eyes turn in more than before. By imagining the images crossed with the eyes closed, one can feel the
eyes which were originally turned in, turn out. When the patient imagines the crossed images widely separated with the
eyes closed and then opens the eyes for a second or a flash, at the first moment when the eyes are opened, they are
much less turned in or are straighter or they may be turned out to a greater or less degree. By practicing one becomes
able to cure these cases of squint without glasses, without an operation, with nothing more than the use of the perfect
imagination.
In this incomplete paper I have described the possibilities of what the imagination can do in the cure of imperfect sight by
treatment without glasses. All persons who are ill have an imperfect imagination. All persons who are normal and well do not have an
imperfect imagination. When this truth is universally known and accepted it suggests a line of treatment the possibilities of which are
infinite.

A CLINICAL AND EXPERIMENTAL STUDY OF PHYSIOLOGICAL OPTICS
WITH A VIEW TO THE CURE OF IMPERFECT SIGHT WITHOUT GLASSES

By W. H. BATES, M.D., New York City
American Journal of Clinical Medicine, July, 1921, pp. 437-443
EDITORIAL COMMENT.—To be able to do without one's eyeglasses, to read and write, to see at a distance, to recognize one's friends and
enemies (debtors and creditors) across the street—to eliminate the, not inconsiderable, item of expense for broken lenses, new frames; not to
speak of repeated visits to the ophthalmologist—'tis a consummation devoutly to be wished. Doctor Bates asserts that it can be done. His
article, following below, and his book, reviewed on page 491 of this issue of CLINICAL MEDICINE, show how. Surely, Doctor Bates' experiments
and observations have been continued sufficiently long to merit consideration.

AT the very beginning of my practice as an ophthalmologist, I noticed that patients with myopia often recovered their vision
spontaneously. This was not a new observation. Every ophthalmologist had noted such cases, but it was customary to explain them
away. If a case of myopia recovered, a mistake in diagnosis had been made. Donders had declared that myopia was incurable and, if
the facts contradicted Donders, so much the worse for the facts. Donders himself set the example for this course by explaining away
the cases of cured myopia reported by Von Hasner. Von Hasner was a man of eminence for whose accuracy Donders expresses great
respect; but, when it came to the cure of myopia, this respect did not prevent him from questioning the correctness of his
observations. Some of Von Hasner's cases, he states, were reported in such a way that they lost all value as proofs and, in one case,
he suggests that spasm of the accommodation had previously existed or that myosis had followed.
I had sufficient confidence in my ability to diagnose errors of refraction, however, to believe that, when a patient to whom I had
given glasses for myopia came back to complain that they did not fit him, and was found to have normal vision, he really had been
cured of myopia. I could not take refuge in the theory of mistaken diagnosis.
What was true of myopia, was true of other errors of refraction. They persisted in disappearing or in changing their degree, after
having been carefully diagnosed under atropine, and I was unable to explain these facts on the basis of any of the accepted theories.
This was particularly true in the case of corneal astigmatism; for, the current explanations could not be made to apply at all to
changes in this condition. Still less was I able to explain the well-known fact that some people can produce temporary corneal
astigmatism at will. If the shape of the cornea could be changed at will from normal to abnormal and back again to normal, evidently
something was wrong with the theory that astigmatism was due to a permanent deviation from the normal in the shape of the eyeball.

The pages and figures refer to Dr. Bates’ book on the same subject, which is reviewed on page 491 of this issue.-Editor.
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Instead of being explained away and ignored, it seemed to me that such facts ought to be investigated. In seeking light upon them,
I examined an incredible number of eyes. In the course of time, I learned by the aid of simultaneous retinoscopy that not only
astigmatism but any error of refraction could be produced at will. I also discovered that myopia is not, as we have so long
believed, associated with the use of the eyes at the near-point but with a strain to see distant objects, while strain at the
near-point produces hypermetropia. I became able, too, to cure the lower degrees of refractive error and to improve the higher
ones. Out of deference to the teachings of the authorities, however, I continued for a long time to differentiate between functional
myopia, which I was able to cure, and organic myopia, which I believed to be incurable. As late as 1912, in an address before the New
York County Medical Society, I made this distinction.
Soon afterward, however, I learned, again by the aid of simultaneous retinoscopy, using the instrument at a distance of six feet or
further, that no error of refraction was ever permanent, for, under certain conditions, the highest degrees of these errors
would temporarily disappear. By this time, I had come to the conclusion that the whole problem of accommodation and errors of
refraction needed to be reinvestigated. For the purpose of obtaining more light upon it, I undertook, about seven years ago, a series
of experiments upon the eye muscles of fish, rabbits, cats and dogs, full details of which may be found in the New York Medical journal
for May 8, 1915. In these experiments, I was able, by manipulation of the external eye muscles, to produce and prevent
accommodation and errors of refraction at will.

Experimental Observations
When two oblique muscles were present and active, accommodation was always produced, as measured by the objective test of
retinoscopy, by electrical stimulation of the eyeball or of the nerves of accommodation near their origin in the brain. It was also
produced by any manipulation of the oblique muscles whereby their pull was increased, as, by a tucking operation or by an
advancement of the point at which they are attached to the sclerotic. But, after one or both of the obliques had been cut across or
after they had been paralyzed by the injection of atropine deep into the orbit, accommodation could never be produced by electrical
stimulation. After the effects of the atropine had passed away, however, or a divided muscle had been sewed together,
accommodation followed electrical stimulation as before. Again, when one oblique muscle was congenitally absent or rudimentary, as
was sometimes found to be the case, accommodation could not be produced by electrical stimulation. Yet, when the rudimentary
muscle was strengthened by advancement or the absent one was replaced by a suture which supplied the necessary counter-traction,
accommodation could always be produced by electrical stimulation. (See diagrams above.)
In some of these experiments, the upper wall of the orbit was removed; and, whenever accommodation had been produced, either
by electrical stimulation or by an operation upon the muscles, the eyeball was found to have elongated, indicating that the eye
adjusts itself for near vision just as the camera does, namely, by lengthening its axis. This elongation was demonstrated by
measurement and is shown in the accompanying photograph. (See diagrams above.)
Additional evidence of the relation of the oblique muscles to accommodation was found in the response of the fourth
cranial nerve to electrical stimulation. In most textbooks on physiology, it is stated that accommodation is controlled by the third
cranial nerve which supplies all the muscles of the eyeball except the superior oblique and the external rectus; but, in my
experiments, the fourth nerve, which supplies only the superior oblique, was found to be just as much a nerve of accommodation as
the third.
These and other experiments prove that accommodation can be produced by the oblique muscles changing the shape of the eye and:
that unclear and clear vision can be produced by tension and relaxation of the oblique muscles causing abnormal and normal eye
shape.
The Lens Not Concerned
The removal of the lens had no effect upon accommodation. In one experiment, the lens was removed from the right eye of a
rabbit, the refraction of each eye having been first tested by retinoscopy and found to be normal. The wound was then allowed to
heal. Thereafter, for a period of two years electrical stimulation always produced accommodation in the lensless eye precisely as in the
eye which had a lens. The animal was exhibited at a meeting of the Ophthalmological Section of the American Medical Association, in
Atlantic City, and was examined by a number of ophthalmologists present, all of whom testified that electrical stimulation of the
lensless eyeball produced accommodation precisely as in the normal eye.
The recti muscles were found to be concerned in the production of hypermetropia. After one or both of the oblique muscles had
been cut and while two or more of the recti were present and active, electrical stimulation of eyeball or of the nerves of
accommodation always produced hypermetropia while by the manipulation of one of the recti, usually the inferior or superior, so as to
strengthen its pull, the same result could be produced. The paralyzing of the recti by atropine, or the cutting of one or more of them,
prevented the production of hypermetropic refraction by electrical stimulation; but, after the effects of the atropine had passed away
or after a divided muscle had been sewed together, hypermetropia was produced as usual by electric stimulation.
It should be emphasized that, in order to paralyze either, the recti muscles or the obliques, it was found necessary to inject the
atropine far back behind the eyeball with a hypodermic needle. This drug is supposed to paralyze the accommodation when dropped
into the eyes of human beings or of animals, but it was found in all my experiments that, when used in this way, it had very little
effect upon the power of the eye to change its focus.
Astigmatism was usually produced in combination with myopic or hypermetropic refraction. It was also produced by various
manipulations of both the oblique and recti muscles. Mixed astigmatism was always produced by traction on the insertion of the
superior and inferior rectus in a direction parallel to the plane of the iris, as long as both obliques were present and active; but, if
either or both of the obliques had been cut, the myopic part of the astigmatism disappeared, and, if the superior or inferior rectus had
been cut, the hypermetropic part disappeared. Advancement of the two obliques, with advancement of the superior and inferior
rectus, always produced mixed astigmatism.

Conclusions from Experimental Results
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All of these experiments were repeated many times and always with the same result. Scientific men who witnessed them said that
they were without sources of error. I was unable, therefore, to escape the conclusion that: The lens has nothing whatever to do with
accommodation; the change of focus necessary for near vision is dependent upon the action of the oblique muscles; and, errors of
refraction are produced by the abnormal action of the external muscles.
In Opposition to Helmholtz
As this conclusion was diametrically opposed to that reached by Helmholtz on his studies of images reflected from the front of the
lens, I determined to repeat the experiments of the great German and find out, if possible, why his results were so different from my
own. I devoted four years to this work and was able to demonstrate that Helmholtz had erred through a defective technic, the image
obtained by his method being so variable and uncertain that it lends itself to the support of almost any theory.
Helmholtz used for his experiments: first, a small, bright light so placed that it was reflected from the cornea and the two surfaces
of the lens; then, two lights—or one doubled by reflection from a mirror—so placed behind a diaphragm having two rectangular
openings that the rays shone through the openings upon the cornea and lens. Of the image obtained with the single unscreened light,
he said that it was "usually so blurred that the form of the flame could not be definitely distinguished." When the two lights with the
diaphragm were used, the images were clearer, and it seemed to him that, when the eye accommodated, they grew smaller and
approached each other. This change, he said, could be seen "easily and distinctly."
I was unable, however, by either of these methods, to obtain images that were sufficiently clear or distinct to be measured or
photographed. With a naked candle as a source of light, a clear and distinct image could be obtained on the cornea; on the back of the
lens it was quite clear; but, on the front of the lens it was very imperfect. Not only was it blurred, just as Helmholtz had said, but,
without any ascertainable cause, it varied greatly in size and intensity. At times, no reflection could be obtained at all, regardless of
the angle of the light to the eye of the subject or of the eye of the observer to that of the subject. With a diaphragm, I got a clearer
and more constant image, but it still was not sufficiently reliable to be measured. Men who had been teaching and demonstrating the
theory of Helmholtz repeated his experiments for my benefit, but the images which they obtained upon the front of the lens did not
seem to me any better than my own. After studying these appearances daily for more than a year I was unable to make any reliable
observation regarding them. With a thirty-watt lamp, a fifty-watt lamp, a 250-watt lamp and a 1000-watt lamp, there was no
improvement. The light of the sun, reflected from the front of the lens, produced an image just as cloudy and uncertain as the
reflections from other sources of illumination, and just as variable in shape, intensity and size. To sum it all up, I was convinced that
the anterior surface of the lens was a very poor reflector of light and that no reliable images could be obtained by the means
described.

The Difference Explained
I now began to work at an aquarium on the eyes of fish. After many failures, I became able, with the aid of a strong light (1000watts), a diaphragm with a small opening, and a condenser, to obtain, after some difficulty, a clear and distinct image from the cornea
of these animals. This image was sufficiently distinct to be measured, a satisfactory photograph being obtained after many months.
Then, work was resumed on the eyes of human beings. The strong light combined with the diaphragm and condenser proved to be a
decided improvement over the method of Helmholtz and, by means of this technic, an image was at last obtained on the front of the
lens which was sufficiently clear and distinct to be photographed. This was the first time, so far as published records show, that an
image of any kind was ever photographed from the front of the lens. Professional photographers, whom I consulted with a view to
securing their assistance, assured me that the thing could not be done, and declined to attempt it. I was therefore obliged to learn
photography myself, of which I had previously known nothing, and I then found that, as far as the image obtained by the method of
Helmholtz is concerned, the professionals were right.
The experiments were continued until I obtained satisfactory pictures before and after accommodation and during the production of
myopia and hypermetropia, not only of images on the front of the lens, but of reflections from the iris, cornea, the front of the sclera
and the side of the sclera. I also became able to obtain reflections on any surface at will without reflections from the other parts. This
was not done, however, until many difficulties had been overcome, among which were the complicating reflections illustrated. (See
diagrams above)

The images photographed from the front of the lens did not show any change in size or form during accommodation. The image on
the back of the lens also remained unchanged as observed through the telescope of the ophthalmometer; however, as there is no
dispute about its behavior during accommodation, it was not photographed. Images photographed from the iris before and during
accommodation were also the same in size and form, as was to be expected from the character of the lens images. If the lens changed
during accommodation, the iris, which rests upon it, would change also. (See diagrams above.)
The images photographed from the cornea and from the front and side of the sclera showed, however, a series of four well-marked
changes according to whether the vision was normal or accompanied by a strain. During accommodation, the images from the
cornea were smaller than when the eye was at rest, indicating the elongation of the eyeball and a consequent increase
in the convexity of the cornea. But, when an unsuccessful effort was made to see at the near-point, the images became
larger, indicating that the cornea had become less convex, a condition which one would expect when the optic axis was
shortened, as in hypermetropia.
When effort was made to see at a distance, the image was smaller than when the eye was at rest, again indicating
elongation of the eyeball and increased convexity of the cornea. (Fig, 5) The images photographed from the front of the sclera
showed the same series of changes as the corneal images; but those obtained from the side of the sclera were found to have changed
in exactly the opposite manner, being larger where the former were smaller and vice versa, a difference which one would naturally
expect from the fact that, when the front of the sclera becomes more convex the sides must become flatter. When an effort was
made to see at a distance, the image reflected from the side of the sclera was larger than the image obtained when the
eye was at rest, indicating that this part of the sclera had become less convex, or flatter, because of elongation of the
eyeball. The image obtained during normal accommodation was also larger than when the eye was at rest, indicating again a
flattening of the side of the sclera. The image obtained, however, when an effort made to see near was much smaller than

72

any of the images, indicating that the sclera had become more convex at the side, a condition which one would expect
when the eyeball was shortened, as in hypermetropia. (See diagrams above.)
The most pronounced of the changes was noted in the images reflected from the front of the sclera. Those on the side of the sclera
were less marked, and, owing to the difficulty of photographing a white image on a white background, could not always be readily
seen in the photographs. They were always plainly apparent, however, to the observer and subject. The alterations in the size of the
corneal image were so slight that they were not always observable, except when the image was large, a fact which explains why the
ophthalmometer, with its small image, has been thought to show that the cornea did not change during accommodation.
Practical Results

The results of these experiments, which were first reported in The New York Medical Journal for May 18, 1918, were not only in
harmony with the results of my experiments upon the eye muscles, but they confirmed my earlier clinical observations as to the
causes of myopia and hypermetropia, and convinced me that the science of ophthalmology is a far more hopeful one than we have
heretofore believed. According to the accepted teaching, myopia, hypermetropia and astigmatism are due to permanent deviations
from the normal in the shape of the eyeball, while presbyopia is attributed to the hardening of the lens and is considered as being one
of the unavoidable ills of advancing years. The foregoing experiments, combined with my clinical experiences, taught me
that all of these conditions are due to a functional derangement in the outside muscles of the eyeball and are, therefore,
both preventable and curable. I have since then been able to cure or improve all such cases, no matter how high their degrees or
how long their duration. If the treatment has been continued long enough, the patient has been cured.
The cause of the abnormal action of the muscles has been shown to be a strain, or effort, to see. This strain originates
necessarily in the mind. Therefore, all methods of treatment have for their object the attainment of mental relaxation.
This is accomplished in various ways.
The mere closing of the eyes for a few minutes is often sufficient to improve the sight noticeably and some people have been cured
by alternately resting the eyes for a few minutes in this way and then looking at the Snellen test card for a few seconds. A still greater
degree of rest can be obtained in most cases by covering the eyes with the palms of the hands so as to exclude all the light. If perfect
relaxation is gained in this way, one sees a perfect black, so black that it is impossible to remember, imagine, or see, anything
blacker. At the beginning, though, patients often see bright lights and colors, and usually see grey. The use of the memory and
imagination is a great help in obtaining relaxation. It is impossible to remember or imagine anything perfectly unless the
mind is entirely relaxed, and, when the patient becomes able to remember or imagine perfectly even such a simple thing
as a small black spot or period, the eye muscles relax and the sight becomes normal. Another method of gaining
relaxation is to imitate consciously the unconscious shifting of the normal eye and to realize the apparent movement or
swing produced by this shifting. The normal eye never holds a point more than a fraction of a second. When, however,
the vision is imperfect, it has invariably been found that the eye tries to hold its points of fixation for an appreciable
length of time. In other words, it stares. This produces a great strain which is relieved by conscious shifting. Temporary
relaxation can usually be obtained very quickly by these methods, and permanent relaxation, which means a permanent
cure, is a mere matter of continued practice.
The same treatment has been found effective in many other conditions heretofore regarded as almost if not quite
incurable, such as squint, amblyopia, cataract, glaucoma, atrophy of the optic nerve and retinitis pigmentosa. It is useful
in many nervous conditions, and is miraculously effective in relieving pain.

WRITER'S CRAMP: ITS CAUSE AND CURE
BY W. H. BATES, M. D.,
NEW YORK

Medical Record, September 3, 1921, Vol. 100, pp. 415-417.
WRITER'S cramp is one of a considerable group of so-called occupational neuroses occurring with more or less frequency among
persons whose living depends upon their ability to use their hands rapidly and continuously for many hours a day, such as writers,
telegraphers, pianists, violinists, seamstresses etc. It may affect only one or two muscles, or it may involve the entire hand, or the
entire arm and shoulder. The chief symptom is inability to use the hand, or difficulty in using it, for writing or other occupational
purposes. Writer's cramp, being the most common of these maladies, is usually treated as representative of the group.
There has been much discussion about the nature of this disease, but it cannot be said that much light has thereby been thrown
upon it. About the symptoms the most astonishingly contradictory statements are made, and upon these contradictory observations
contradictory theories are based.
Text-books often state without qualification that the difficulty in using the muscles is confined to the occupational act. Yet it is well
known that there are many exceptions to this rule, and most writers state that in the advanced stages of the disease other actions
may be affected, or that the occupational cramp may be complicated with other conditions which lead to difficulty in the performance
of all finely coordinated actions. A few have reported that the trouble is never confined to the occupational act.
This last was the experience of Poore.1 "The writer's cramp of the text-books, in which failure of writing is the sole symptom, I have
never seen," he writes, and adds very significantly: "The conclusion that the patient can do everything but write is often drawn rather
hastily from the fact, for example, that he can cut his dinner or play the piano without difficulty. A little consideration will show how
widely these acts differ from writing. A dinner-knife is held by flexing the ring and little fingers into the palm, and the first dorsal
interosseous if used at all is only called upon for a momentary contraction when the food is being cut. Again, the positions of the hand
in writing and piano-playing are quite different. The strain in piano-playing falls upon the extensors of the wrists and fingers and the
flexors of the elbows, and it is evident that the momentary contraction necessary for striking the key could be effected by a muscle
which might not be able to steady a pen. A patient will often assert that he has no trouble except with writing, because any other
trouble he may have is insignificant in the annoyance which it causes him. … There is usually no difficulty in discovering some
muscular movement other than writing which is impaired."
In a carefully tabulated report of seventy-five cases involving loss of writing power Poore notes loss of function for other acts in
sixty, there being no record in the other fifteen. In one case, the patient, after having at first denied having any trouble except in
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writing, admitted that in holding a teaspoon his forefingers slipped up the handle, and that he experienced great difficulty in
moving the regulator of his watch with a penknife. A third could not hold a coin between his thumb and forefinger without a sense of
great effort.
Similar observations were made by Ross2 and Paul3. The former says that "in those who suffer from writer's cramp the movements
requisite for sewing, pianoforte playing, embroidery, buttoning up the clothes, and all actions requiring delicate manipulation are also
impaired." The latter reported to the American Neurological Association in 1911 ten cases of occupational cramp in every one of which
the difficulty extended to acts other than those demanded by the occupation.
The idea that the trouble is confined to the occupational act is the foundation of what is known as the central pathology. Duchenne
of Boulogne, (4) who was the first to present a comprehensive description of the condition and to attempt an explanation, believed that
the difficulty was confined to the occupational act, and noting also that the disease was likely to occur in the left hand after the patient
had learned to write with it for the purpose of sparing the right, he argued that the disturbance must result from a morbid state of the
brain centers which control the coordination of the muscles used in writing.
This view still prevails, and has been embodied in the name given to these conditions, namely, occupational neuroses. "There can
be no doubt," says Dana, (5) "that the lesion in typical cases is central and involves the higher reflex centers and indirect motor and
sensory paths." Oppenheim (6) postulates "a disturbance of the innervation of the muscles, which occurs only in complicated
movements which are acquired by practice, the muscles responding to the will in every other action." Starr (7) regards the condition as
a manifestation of a localized neurasthenia. "Any finely coordinated act," he says, "requires the orderly and adjusted contraction of a
series of muscles in proper sequence, and this is secured by impulses sent out from the educated set of interrelated nerve centers. If
the act is repeated too often, fatigue results. If, in spite of the fatigue, the act is continued, structural changes in the mechanism
underlying it may be caused. These changes may be in the cortical centers of direction; in the subcortical tracts of transmission, i. e.
the motor tracts, the spinal neurons, or the nerves; or in the muscles. One or all give out under the excessive use." "In writer's
cramp," says Stewart, (8) "the patient can use his hand normally for piano-playing or for grasping and using a heavy tool. This is
because the weakness is not due to muscular, but to cerebral fatigue."
The smaller number of writers who believe that the trouble is not confined to the occupational act agree in holding to the peripheral
pathology. Paul argues for a probable peripheral pathology produced by trauma of peripheral nerve structures, and maintains further
that occupation neurosis and occupation neuritis, so-called, are essentially the same in origin, but exhibitions of different degrees of
trauma suffered at different loci. Poore1 says: "I have never seen a case without evidence of a peripheral change, and in the great
majority of cases there was no reliable evidence of any pathological change except at the periphera." Beard (9) advanced what he
called a compromise view. "This disease," he says,” is primarily a peripheral and local disease of the nerves and muscles; secondarily
and rarely it becomes central and general, or it may result from various central lesions; and it may affect any point between the
extreme periphery and the center. The theory that writer's cramp is a result of lesions or disturbance of special coordinating centers in
the brain is not sustained by a single properly understood fact; on every point it fails to account for and harmonize the phenomena."
In spite of these divergent views about the symptoms and pathology of the disease, all writers agree that the existing cause is the
excessive use of the hand in the occupational activity; but, because this factor is manifestly inadequate to account for it, much
importance has been attached to secondary causes. Duchenne laid stress on the importance of mental factors, and this view is now
widely held, as it affords a convenient method of accounting for much that would otherwise be accountable. Meige (10) puts mental
factors in the foreground, holding that in many cases the motor trouble appears very distinctly as a consequence of the mental
trouble. He believes that the condition is essentially allied to the tics. Jelliffe (11) says: "Psychoanalysis is of great service for the
strictly psychogenic cases, and a great many are such."
There is also a substantial agreement as to the value of rest in the treatment of the condition. "Abstinence from writing, in the
writer's cramp form, is the first requisite," says Jelliffe (11). According to Oppenheim (6) the quickest remedy is "absolute avoidance of
the act which brings on the spasm." Starr (7) considers the prognosis good for recovery, "provided a sufficient period of rest can be
enforced. This rest must, however, be absolute rest of the function affected," he says. "If it is writer's cramp, the pen or pencil should
not be touched or the fingers placed in the writing position for two years." Even writing with the left hand he considers inadvisable,
owing to the liability of the disease to develop in that hand after it has appeared in the right. "The wisest counsel one can give," says
Meige (10), "is the complete cessation of writing with the hand affected by the cramp." And so one might go on indefinitely.
My own experience with occupational cramps has convinced me that none of the writers whose works are available to me has
understood the cause of these troubles. My practice as an ophthalmologist has brought me into contact with a number of persons who
were suffering from occupational cramps, and in trying to help one of them, after the neurologist to whom I had sent him had failed, I
discovered a remedy so simple that I hesitated to publish it, fearing that my colleagues, as on numerous other occasions, would not
believe me. Yet, knowing how general these conditions are, and how disastrously they affect those who suffer from them, I now feel it
is my duty to do so.

CASE I.—About thirty years ago a court stenographer consulted me about his eyes. He was wearing glasses for myopia, and these,
while somewhat helpful, were far from being satisfactory. He became able to see perfectly without his glasses, and was very grateful.
A few years later he returned, very much excited and unhappy because he was suffering from writer's cramp and feared that he might
be obliged to give up his work.
The trouble was not confined to the writing act, but affected the use of his hand for every purpose. He handled his knife and fork
awkwardly, and even shaking hands was a painful ceremony. He had consulted a number of physicians and taken all kinds of
treatment, such as electricity, massage, baths, and internal medication, but had obtained no material benefit, and he had now been
told that the only thing for him to do was to stop work. He asked me to recommend a nerve specialist, and I sent him to a man who at
that time was regarded as the highest authority on diseases of the nervous system in the city. This doctor confirmed the diagnosis of
his colleague and prescribed the same remedy, absolute rest until the condition was cured.
The patient returned to me very much discouraged and also much puzzled. He did not understand why he should be told to rest
when he worked only ninety days a year and a very few hours at that, while during long vacations the hand was worse than when he
was working. Furthermore, it was always worse in the morning than after he had been at work for a while, and he sometimes had
more trouble in the left hand than in the right, though he never tried to write with the former. He had told these things, he said, to the
eminent neurologist, but the latter did not seem to attach any importance to them. To me the facts seemed highly significant, and I
concluded that the man either did not have writer's cramp or that writer's cramp was not what the book said it was.
"Let us get more facts," I said. "We know what you do with your hands in the daytime. Perhaps it would be a good plan to find out
what you do with them in the night."
So he had his wife watch him at night, with the result that he came back a little later and told me that he was cured. It appeared
that he had been sleeping with his hands under his head. When this was discovered he tied his hands down at night, but so
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strong was the inclination to put them under his head that at first he tore them free in his sleep. His wife continued to keep watch
over him, however, and saw that pressure on his hands and arms was prevented. Immediately relief followed, and in a
week the cure was complete.
Thus it became clear why the cramp had been so much worse in the morning than after the hand had been in use for a time, why
the left hand had been affected as well as the right; and why the condition had been worse during vacations than when the patient
was working, for in the summer he had spent many daylight hours in the hammock with his hands under his head.
The patient was not only very happy over his cure, but very indignant with the eminent neurologist who had told him that the only
remedy lay in giving up his work. He wanted to sue him for damages and show him up in courts, and it was only by telling him that
the object of his animosity had treated thousands of poor people in hospitals and clinics without pay that I was able to persuade him
to let the matter drop. The cure was permanent as long as the cause was avoided, and whenever symptoms of relapse were noticed,
prompt relief was obtained by measures which prevented any pressure upon the hands during sleep.

CASE II.—Another case of occupational cramp that came to my attention was that of a telegrapher. She suffered from fatigue and
severe pain in her right hand and arm, accompanied at times by inability to do her work, and at such times she had difficulty, not only
in manipulating the keys of her instrument, but in using her pen. After rest at night the trouble did not seem to be relieved, but after a
few hours' work she was always better. She found that she was sleeping with her right hand under her cheek, and when this
habit was corrected the cramp immediately disappeared.
CASE III.—A third case was that of a violinist who was having trouble not only with his eyes but also with his hands. His symptoms
were extremely variable. At times he would be all right. At other times he could not play at all. The fatigue varied within wide limits.
The pain was also variable both in intensity and location. Sometimes it would be felt only in the fingers, sometimes it would be in one
arm and sometimes in the other. Although the fingers of the left hand, which manipulated the strings, were subject to more strain
than the bowing or right hand, the pain was sometimes more severe in the right hand than in the left. I suggested to him that his
trouble was probably due to his posture in sleep, but he treated the idea as ridiculous, being convinced that he always slept with his
arms lying straight by his side and never bent them under his head. I suggested to his wife that she watched him at night, as the wife
of the patient previously mentioned had done, and she found him sleeping, first with both hands under his head, and later
with his face resting on his hand. He refused to believe this when told, but was convinced when wakened in one of these postures.
The same precautions were taken as in CASE I and the cramp quickly disappeared.
I have never known a case of occupational cramp that did not yield to this simple treatment, and in addition to those I have cured
myself, many others have been cured by cured patients. The court stenographer told me that he had cured fifty cases, and that many
of these patients had cured others.
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CURING EYES WITHOUT GLASSES! HOW? BY EXERCISING THEM
By Dr. William H. Bates
The Bridgeport Telegram, March 9, 1922
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THROW AWAY YOUR GLASSES
BY W. H. BATES, M.D.
Hearst's International, September, 1923, vol. 44, (3), pp. 42-43 & 128-132
Dr. Bates Describes Modern Eye Treatment
Editor's Note: When Mr. Hapgood was in Berlin he was astonished to see that the authorities had taken glasses off the school children. An
American is pioneer in the movement.
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THIRTY years ago, not knowing any better and being guided by the practice of other eye doctors, I recommended patients with
imperfect sight to throw away their eyes and see with their glasses. Since that time I have made some valuable discoveries which
have enabled me to cure people without glasses. The slogan now is: "Throw away your glasses and see with your eyes."
We are rapidly becoming a four-eyed nation. The enthusiasm of the eye doctors is putting glasses on many people who do not need
them. Just as soon as we go to the doctor and complain about our eyes or some nervous trouble with our minds and our heads, the
stomach or something else, the doctor prescribes glasses. Fifty years ago the number of persons wearing glasses was very much less
than it is now. Human nature is such that when one person gets glasses we believe everybody else should do as we do and wear
glasses. When prominent people set the fashion the rank and file feel that they must do the same. It is a matter of record in this
country with a population of one hundred and ten million or more, that all persons over forty years of age, according to the old
theories, should wear glasses.
Some eye specialists have gone so far as to say that all children attending school should wear glasses either to relieve imperfect
sight or to prevent their eyes from failing. This matter was considered by the Board of Education of the City of New York in 1912 and
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much pressure was brought to bear to have it done. I was the only physician that went before the Board of Education and
recommended the method of treatment which had cured and prevented imperfect sight in school children.
The craze for glasses has even included nursing babies. It is all wrong, and the evidence has been accumulating through the years
that imperfect sight is curable without glasses. Most of us should have an interest in the welfare of every child and get busy and
investigate the facts. The medical profession has neglected its duty. They have done noble work in the study and prevention of yellow
fever and other conditions, but when it comes to the eyes the doctors can only recommend glasses. My investigations have
demonstrated many facts of great practical importance.
In the first place all children under twelve years of age with imperfect sight can be cured without glasses. This is a
challenge. If there is one child who cannot be cured by my treatment I am wrong about the whole thing. There is no exception and
when a proposition has no exception we call it a truth.
They can be cured not only by me but by their parents, by their teachers, by anybody who has normal sight, but they cannot be
cured by people who have imperfect sight. The teachers in the public schools have succeeded by practicing my suggestions with
the children, reading the Snellen test card with each eye as well as they can every day, devoting in most cases only a few
minutes daily. Those children whose sight is already normal only need to read with normal sight, one minute or less,
every day to prevent eye-strain and imperfect sight.

One day I visited a classroom and I said to the teacher: "Can you pick out the children who have imperfect sight?" She selected a
number of children that she thought had imperfect sight. In every case her selection was made because of the way the children used
their eyes. Some of them squinted, some of them strained in other ways.
I tested the sight of these children and found it imperfect. Then I suggested to the teacher that she ask the children to use their
eyes without strain, without making any efforts to see. You will find how well they can see when they use their eyes easily, without
effort.
Much to her surprise they all read the card with normal vision. Some of these children were wearing glasses. When they removed
their glasses at first their sight was imperfect but after resting their eyes by closing them for five minutes or longer their vision
became very much improved. In one classroom the teacher found that all her children had imperfect sight; but by showing them how
to rest their eyes, by avoiding the strain, and by closing them, the vision of all of them was improved and all obtained perfect sight
except one. I learned that this one also obtained perfect sight a few weeks later. It is impossible to cure those children while they are
wearing glasses.
In all my enthusiasm I felt that it was not proper for me to interfere with children who were under the care of a physician while
wearing the glasses he prescribed. Of course I could not be blamed if the children lost their glasses and got well without them.
It should be emphasized that teachers wearing glasses have a larger percentage of pupils with imperfect sight than have
the teachers whose sight is normal and who do not wear glasses. Why is this? The facts are that children, being
naturally great imitators, not only consciously or unconsciously practice the strained look of the eyes of the teachers
with imperfect sight, but the strain of all the nerves of the body is imitated by the children. For the benefit of the school
children no teacher wearing glasses or who has imperfect sight should have charge of children in any public or private school.
Parents wearing glasses are under a nervous strain almost continuously. It can be demonstrated in all cases that the
children's eyes tend to strain and that the sight becomes imperfect because most children, if not all, imitate consciously
or unconsciously the nervous strain of their parents. The future of our country is in the hands of the children and I believe that
we should all make any sacrifice which can be made for their welfare.
Throw away your glasses, become cured. It was demonstrated that all persons I tested wearing glasses were curable without
glasses. I have demonstrated this fact, that the eyes of all near-sighted persons become normal while looking at a distant
blank wall without trying to see. The same is true in all other cases, in far-sightedness, in astigmatism, no exceptions.
+ It can always be demonstrated that when the normal eye with normal sight makes an effort to see at the distance
the eye becomes near-sighted; again, no exceptions.
+When the normal eye strains to see at the near point the eye tends to become and does become less near-sighted and
produces a measure of far-sightedness.
In astigmatism the strain can always be demonstrated. One can by will produce in the normal eye any kind of imperfect sight by
the necessary strain. The normal eye is always at rest and nothing is done in order to see. If anything is done it is always wrong and
always produces imperfect sight. This suggests treatment and prevention. Treatment can only succeed when perfect rest is obtained.
And what shall we say of the physicians, the oculists, the opticians and all persons engaged in the work of prescribing glasses?
Every physician wearing glasses, like every child, every man, every woman, has to strain to make his eyes fit the glasses. In every
case this fact can be demonstrated. Surely the leaders in this movement for the benefit of the eyes of the school children can be or
ought to be the medical profession, and I feel that we are lax in our duty when we neglect to study these methods and practice these
methods which cure imperfect sight without the aid of glasses.
Imperfect sight is usually contagious. Actors on the stage do not feel the need of glasses. Fancy some operatic star going through a
performance wearing strong glasses. The strain would spoil the music.
Many people are afraid of the light. They protect their eyes with dark glasses when they go to the seashore, they use umbrellas,
sunshades. In tropical countries special kinds of hats are popular, hats which are supposed to prevent the bad effects of the sun.
Bookkeepers and people who work by artificial light wear contrivances of all kinds to shade their eyes from the artificial light. Is
sunlight injurious? It is not. Of course after remaining in a dark room and suddenly going out into the bright sunlight one feels the
change, and if one is at all nervous the effect of the light on the eyes is magnified, exaggerated. Some people believe it injures the
eyes to read in the bright sunlight with the sun shining on the page. They complain that the light dazzles their eyes.
I know a farmer who for fifteen years had never been able to do a stroke of work out in the sun. He complained that the light
blinded him and so he remained in a dark room most of the time and was not as happy as he might have been. He had a large family
and in their sympathy they believed as he did and all the time cautioned him to protect his eyes. If someone opened the door
suddenly and let in the daylight there was a great rush to close the door and protect the gentleman from the light.
He came to me with his eyes well wrapped up and protected from any light striking his eyes. I darkened the room and had him look
down, and when he looked far down I lifted the upper lid and focused a strong light on the white part of his eye, first the artificial light
and then the strong light of the sun.
The effect was miraculous. He smiled and walked around the room, looked out the window, put on his hat and walked down the
street and came back feeling first rate. Ever afterwards he enjoyed the light instead of suffering from it. All he needed was a little
encouragement. Focusing the strong light in his eyes with the aid of the burning glass and doing it right caused him no pain or
discomfort whatever.
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I know a white man who lives in Borneo, an island in the tropics. This man goes around without a hat. He told me that the natives
did not wear hats and had no discomfort from the sun and what was good enough for the natives was good enough for him, and it
certainly worked. He has lived there forty years or more and the sun does not do him any harm. Did he ever suffer sunstroke? No. Did
anybody else ever suffer sunstroke in Borneo? There is no record. Out in the Canadian northwest in the summer time the sun is very
strong and the crops mature in a few months. They raise fine wheat there. Do you hear of anybody being sun-struck working in the
wheat fields?
In New York City the papers publish from time to time during the hot weather cases of sunstroke. I have been called to attend such
cases. Quite a number of people living in tenement houses have been ill during the very hot weather and I am quite sure that many
years ago I believed that I was treating cases of sunstroke. It is very queer but many of these cases never saw the sun and most of
them had a breath that we in the days of prohibition might envy.
I do not believe any baseball player or any tennis player in spite of his strenuous exercise on bright sunshiny days has ever suffered
from any bad effect of the sun. Most tennis players do not ever wear a cap to protect their eyes from the sun and you have to have
good eyesight to play a good game of tennis. When they serve the ball the light of the sun often shines directly into their
eyes and the experts are able to drive the ball quite accurately in spite of the sun.
Many years ago I listened to the older and the wiser men who treat the eye and they complained that something ought to be done
to prevent children playing out in the sun without any hats on. We are more liberal now and treat tuberculosis in children by exposing
not only the head and eyes but their whole bodies naked to the sun and I understand it is a very successful treatment. Miners who
seldom see the sun always have disease of their eyes. All people who wear dark glasses and avoid the bright sunlight
always have trouble with their eyes.
I had a patient once who spent two years in a hospital here in New York many years ago, occupied a dark room and had her eyes
bandaged with a black cloth so that not a ray of light could possibly enter her eyes, and at the end of her treatment left the hospital
worse than she was before. I cured her by having her practice looking at the sun. At first when she did it she was temporarily blinded.
She said that she had no perception of light whatever, but in a few hours she recovered and her eyes felt better.
I undertook to caution her by suggesting that she do it gradually not to get too much of the sun at once, to wait until she became
more accustomed to it; but she paid no attention to what I said and went ahead and blinded her eyes again and kept it up every day,
with very rapid improvement in her sight, until it was not more than a week or so before she could look straight at the sun without
suffering any inconvenience whatsoever. Her vision which had been one-tenth of the normal with glasses became normal without
glasses after the sun treatment.
Some scientists in Boston experimented on the eyes of rabbits. They focused the strong light of the sun directly into the eyes and
then examined the retina with a microscope and much to their surprise found nothing wrong. They tried strong electric arc lights and
found that the retina was not injured. They used every known light on the eyes of these animals and in no case was the light ever an
injury.
I called on a friend of mine who had an Alpine lamp which he was using for treating different diseases. He said that one should
wear a dark glass to protect the eyes from this light because it was very injurious to the eyes. Right away I had him turn it on full
force and I looked at the strong light of the lamp.
"What did you do that for?" he asked.
"To see if it would make me blind," I answered.
"Well how do you feel now?" he asked after a few minutes.
"All right," I answered.
"Is your sight all right?"
"It certainly is," I replied.
This was some years ago and I am still able to see.
About ten years ago the Scientific American published a series of articles on the effect of light on the eyes and published that some
of the rays were injurious. I tested the facts and found that the man who had written the article had neglected to report the
exceptions.
Recently an acquaintance of mine told me that he had seen in the last three months seventy-four cases of disease of the eyes from
exposure to strong light from the electric arc. I told the gentleman that he had had an unusual experience, but in my heart I knew he
was a liar.

CONCENTRATION
For many years it had been drummed into my mind by my teachers when I first went to school and later by my professors in
college, that in order to accomplish things and to make a success of life, one should practice concentration. Recently in New York I
received an advertisement from a man who delivers popular lectures, an invitation to attend the lecture with the title "Concentration
the Key-note to Success." About the same time one of my patients suffered very much from imperfect sight. The patient bought a
book of 500 pages on concentration. He bought the book to improve his memory and sight.
For many years from time to time patients from the faculties of Columbia, Yale, Harvard, Princeton, Cornell and other colleges come
to me for treatment of their eyes. They all say that not only are they unable to use their eyes for any length of time but that they
are also ill in a great many other ways, physically, mentally, with their nerves all shot to pieces. They complain that they
have lost the power to concentrate.
By investigating the facts I find that invariably they have been teaching concentration. It does me a great deal of good personally
to get square with them because these are the people who cause so much imperfect sight. It can be shown that all persons with
imperfect sight are trying to concentrate. I have repeatedly published and described the evidence which proves conclusively that
concentration of the eyes is impossible.
Trying to do the impossible is a strain, an awful strain and the worst strain that the eyes can experience. So many people have a
theory that concentration is a help and if we could all concentrate we would all be much better off. The trouble is that concentration is
a theory and not fact. If you try to concentrate your mind on a part of a large letter of the Snellen test card at ten feet or twenty feet
it can be demonstrated that the effort fails and the vision becomes imperfect.
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The same is true of the memory and of the imagination. The dictionary says concentration is an effort to keep your mind fixed
on a point. I have tested a great many people and not one of them was ever able to accomplish it for any length of time, and the
result is always bad with the eyes, with the memory, with the imagination, with the nerves of the body generally. If the professors of
concentration were wise they would avoid trying to practice it. It is only in that way that they can avoid trouble.
The opposite of concentration is = to let the mind, eyes move from object to object, part to part of a object, thought to thought on a
subject and subject to subject. The eyes, mind can always return to the original object, thought then move away again.
Example: Einstein, the great scientist figuring out, creating a formula. He thinks on the subject then lets his mind drift to other
thoughts about the formula, a variety of ideas, returning to original idea until he gets the answer, complete formula.
If his mind gets stuck he stops thinking about the main subject, takes a break, lets the mind think of other things, takes a nap, walk..
Then later, when he returns to the subject, many new thoughts, ideas come to mind concerning the subject.
CONCENTRATION
From ‘Better Eyesight Magazines’

THE dictionary defines concentration to be an effort to keep the mind fixed on a point continuously. It can be demonstrated that
this is impossible for any great length of time, a few seconds or part of a minute. All persons with imperfect sight whether due to
nearsightedness, astigmatism, cataract or glaucoma try to concentrate. Since concentration is impossible, trying to do the
impossible is a strain. It does a patient no good to tell him that concentration or trying to concentrate is an injury. To obtain real
benefit he must prove the facts, experimenting on his own eyes.
Most people can look at the notch at the top of the letter C at ten or fifteen feet and try to keep their minds fixed on one point of
the notch continuously. (Staring, not shifting) After some seconds all patients demonstrate that an effort is required and that the
longer the point is fixed, the greater becomes the effort. The eyes, and the mind become tired from the effort and sooner or later the
eyes move away from the notch (shift) or the vision becomes blurred. This seems like a simple demonstration, but it may fail with
individuals who have the ability to imagine erroneously that they are concentrating successfully and continuously, while unconsciously
failing by closing the eyes or blinking or by shifting to some other point. These cases are difficult to manage and usually require a
great deal of patience and ingenuity before the patient becomes able to demonstrate the facts.
Shifting, oppositional movement of a letter
With the eyes closed the patient may be able to remember a letter C with its notch, continuously, and demonstrate that the eyes
are moving from one point of the C to another. If the patient is directed to keep the mind fixed on one point of the notch continuously
and endeavor to keep the point stationary, after a few seconds or longer the notch or the point are not remembered. If one looks to
the right of the notch the notch is always to the left of where one appears to be looking with the eyes closed. Still with the eyes
closed, if one imagines they are looking to the left of the notch, the notch is to the right. Every time the eyes or the mind look to the
right, the notch in the C moves to the left. Every time the eyes or mind move to the left the notch moves to the right and by
alternating, looking from one side to another, one can imagine the notch of the C moving from side to side in the opposite direction a
short or a longer distance. This movement or swing prevents concentration and the memory, imagination or/and vision usually
improve.
The normal eye when it has normal sight does not try to concentrate. If one consciously tries to concentrate the vision always
becomes imperfect.
One day a professor of Psychology called at the office to consult me about his eyes. His first remark was: "Doctor, I have lost the
power of concentration. My eyes are very bad and so far I have not been able to obtain glasses which could help me. I am so fatigued
most of the time that I find it exceedingly difficult and often impossible to deliver my lectures. I have no appetite; I do not sleep well
and feel quite miserable generally."
His vision with each eye was normal, 15/10 and although only 40 years of age he was not able to read the newspapers. The first
thing I asked him to do was to try and keep his eyes on the left hand side of the small letter O, 15/15. After a part of a minute I asked
him how he was getting along. He replied: "Badly. I lost the letter O. The harder I try and with all the efforts that I make it is
impossible for me to bring back that letter O and, in fact, it seems to me that the harder I try the less I see."
I said to him: "When I try to concentrate on the left hand side of that letter O my vision soon fails, just like yours did."
He jumped out of his chair and said:
"Wait a moment, Doctor," and went out into the waiting room and brought back with him a friend who was apparently perfectly well
and who had normal sight. He asked his friend to try to keep his eyes and mind concentrated on one point of the left hand side of the
small letter O. In a few seconds the friend looked away and said to the patient:
"Don't ask me to do that again."
The patient asked: "Why?"
The friend replied: "Because it spoilt my sight and worse than that it gave me a pain and a headache and I don't like it."
The patient smiled and motioned to his friend to retire to the waiting room again.
"Pardon the confirmation," the patient said and asked this question:
"If I avoid looking at a point continuously will that help me?"
I answered: "Yes it will help you and if you always avoid concentration you will always be relieved of your eye and nerve trouble."
Shift part to part on the letter O, left and right, top and bottom, diagonally, blink for relaxation and clear vision.
I suggested that he close his eyes and demonstrate the facts that it was just as impossible for him to concentrate on the memory
or a mental picture of a point on one side of the letter O, and that when he tried to do it he lost the memory of the O and the effort to
concentrate, while it interfered with his memory, also made him uncomfortable.
I asked him if he had demonstrated sufficiently to be convinced that one cannot concentrate for any length of time when one looks
at a point or when one remembers a point with their eyes closed.
He replied: "I am convinced. I wrote a book once on concentration and it had quite a sale. I have been teaching concentration for
years and I have many friends who are also teaching it."
My answer was this: "Let me remonstrate with you and with all people who advocate concentration. In the first place you do not
know what concentration is, what you are doing, or that you are teaching people to ruin their eyesight and their general health. It is
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the effort, the concentration which is always present with imperfect sight, with pain, fatigue of the eyes and the body
generally. You can demonstrate that with the help of trying to concentrate pain can be produced and other symptoms of
disease. It is not possible to improve the eyesight without eliminating concentration or the stare. One cannot see,
remember or imagine when concentration is practiced or an effort made to practice concentration."

I taught the patient to shift, to keep looking from one place to another because it prevented concentration. I taught
him how to imagine things moving which also prevented concentration. Palming also helped him very much. The swing
and the blinking at the same time gave him the greatest relief and I kept him practicing the long swing and the blinking for
a considerable time, an hour or longer, when he declared that he felt perfectly well and not only could see the Snellen Test Card with
normal sight continuously but he also became able to read the newspaper without any difficulty and also diamond type at six inches or
less.
What became of him? I received a letter recently from the gentleman in which he said among other things: "Thank you very much
for your inquiry. I have changed my occupation and no longer teach concentration. I feel perfectly well and happy and am full of
gratitude for what you did for me."
Crossed/wandering eyes cure
One day a lady came to see me with a child about four years old suffering, from an alternating squint. Sometimes the right eye
turned in, at other times the left eye turned in. His mother said the child was quite nervous and had not been strong or well for some
time. With the mother standing and facing me I took hold of both her hands and had her sway in unison with me from
side to side. The child was interested. I then took the child in the circle, the mother holding one hand and I the other
and we all three swayed from side to side. The child was delighted and enjoyed it very much.
I said to him: "Keep looking up at the ceiling," which he did while swinging. The color came into his face, he smiled and
laughed and best of all the eyes were perfectly straight. I advised the mother after her return home to encourage the child to
laugh, sing, to play, to dance and to have a good time generally and that she should spend some hours daily playing with
the patient.
She said: "I don't know any games."
I answered: "I will teach you a few," and I placed the mother in one comer, the little boy in another, while I stood in the third.
When she tried to run from one corner to another, I ran after her and tried to get there first. The child sought another
corner and got it, while I tried unsuccessfully to beat him to it. It was not very long before the child was laughing and
screaming with delight. We kept this game up for quite a while and some of the patients in the waiting room came and
looked in at the open door to see what was going on. The more the child laughed, the more he screamed, the more he
ran, the straighter became his eyes.
The mother said: "That is easy to do."
My reply was: "I am not so sure of that. You have many duties and I am afraid you will neglect the child." She answered: "Oh, no, I
promise you."
I requested her to write to me and let me know how he was getting along at the end of a week. At the end of the week instead of
writing she called and when the little boy saw me he ran to me, threw himself in my arms and held up his face to be kissed. I was
quite willing to kiss him because his eyes were perfectly straight.

TREATMENT
If you have imperfect sight and desire to obtain normal vision without glasses, I suggest that you keep in mind a few facts. In the
first place the normal eye does not have normal sight all the time, so if you have relapses in the beginning do not be
discouraged. First test your sight with a Snellen test card with each eye at twenty feet, then close your eyes and rest them. Cover
them with one or both hands in such a way as to shut out all the light and do this for at least an hour, then open your eyes for a
moment and again test your sight with both eyes at the same time.
Your vision should be temporarily improved if you have rested your eyes. If you vision is not improved it means that you have been
remembering or imagining things imperfectly and under a strain. With the eyes closed and covered at rest, with your mind at rest, you
should not see anything at all, it should be all black. If you see colors, red, green, blue, or flashes of light, you are not resting your
eyes but you are straining them.
Some people when they close their eyes let their minds drift and think of things which are pleasant to remember, things which
come into their minds without their volition and which are remembered quickly, easily and perfectly. Some patients have great
difficulty in improving their sight by closing their eyes and trying to rest them. If you fail, get someone with perfect sight to
demonstrate that resting the eyes is a help and who can show you how to do it.
Persons with normal eyes when they have normal sight suffer no pain, discomfort, headaches or fatigue. When a person with
imperfect sight closes the eyes and rests them successfully the eye becomes normal for the time being. When such a person looks
at the distance and remembers some letter, some color or some object perfectly the eyes are normal and the vision is
perfect. This is a very remarkable fact, it has been tested in thousands of cases and one can always demonstrate that it is true.
One of the quickest and most satisfactory ways of improving the sight is a perfect imagination. The normal eye at twenty feet
imagines it sees a small letter of the same size as it does at one foot. The eye with imperfect sight on the contrary usually sees a
letter at twenty feet larger than it really is.
The normal eye imagines the white of a Snellen test card at twenty feet, ten feet, as white as it is at one foot. The eye with
imperfect sight sees the whiteness of the card less white or a shade of gray.
The white centers of the letters are imagined by the normal eye to be whiter than other parts of the card, while the eye with
imperfect sight imagines the white centers of the letters to be less white than the margin of the card. Persons with imperfect sight
have been cured very quickly by demonstrating these facts to them and encouraging them to imagine the letters in the same way as
the normal eye imagines them.
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When reading small print in a newspaper or in a book the normal eye is able to imagine the white spaces between the lines
whiter than they really are. The whiter the spaces are imagined the blacker the letters appear and the more distinct do they become.
Persons with imperfect sight do not imagine the white spaces between the lines of fine print that they are endeavoring to read, to
be as white as the margin of the page. Persons with imperfect sight do not become able to read fine print until they become able to
imagine the white spaces between the lines of letters to be whiter than they really are.
When people with normal vision have normal sight they are always able to see one letter best or one part of a letter better than all
the rest. It is impossible to see a whole letter at one time perfectly. One has to imagine different parts best. Persons with imperfect
sight, when they regard a line of letters that they do not read, discover that they do not see best one part of the line of letters, but
rather do they see most of the line a pale gray with no separation between the letters.
By Central Fixation is meant the ability to see best where you are looking. When one sees a small letter clearly or perfectly it can be
demonstrated that while the whole letter is seen at one time, one sees or imagines one part best at a time. The normal eye when it
has normal vision is seeing an illusion and sees one letter best of a line or one part of one letter best at a time.
We do not see illusions, they are imagined. Central fixation is a truth to which there are no exceptions and yet it is all imagination.
The more perfect the imagination, the more perfect the sight, the more perfect is central fixation.
It is interesting to realize that the truth about vision in all its manifestations, does not obey the laws of physiology, the laws of
optics, the laws of mathematics, and to try to explain in some plausible way, why or how all these things are so, is a waste of time,
because I do not believe anybody can explain the various manifestations of the imagination.
Most people have an imagination that is good enough to cure them if they would only use it. What we see is only what we think we
see or what we imagine we see. When we imagine correctly we see correctly, when we imagine imperfectly we see imperfect. People
with imperfect sight have difficulty in imagining that they see perfectly at twenty feet the same letter that they do at one foot or less.

It can be demonstrated that when one remembers a letter perfectly one cannot at the same time remember some other letter
imperfectly. The same is true of the imagination and of the vision. This fact is of the greatest importance in the treatment of imperfect
sight without glasses. If one can remember perfectly a mental picture of some letter at all times, in all places, the imagination and
vision for all letters regarded are also perfect.
One can improve the memory by alternately remembering a letter with the eyes closed for part of a minute or longer and then
opening the eyes and remembering the same letter for a fraction of a second. Unfortunately it is true that many people with imperfect
sight are unable to remember or imagine mental pictures perfectly. The treatment of these cases is complicated.
One patient when he looked at a white pillow saw it without any difficulty. He thought he saw it all at once. When he closed his eyes
he could not remember a mental picture of the pillow.
With his eyes open I called his attention to the fact that he did not see the whole pillow equally white at the same time but that his
eyes shifted from one corner that he saw best to another corner or to another part of the pillow and that he successively imagined one
small part of the pillow best. With his eyes open he could not see two corners of the pillow best at the same time. He had to see it by
central fixation, one part best, in order to see it perfectly. I suggested that when he closed his eyes he remember the pillow in the
same way, one corner at a time or one small area best at a time.
He immediately for the first time in his life obtained a mental picture of the pillow. Afterwards he became able to remember or
imagine a mental picture of the pillow with his eyes closed by practicing the same methods. He became able to imagine mental
pictures of one letter at a time. Always he found that he could not remember the whole letter at once. The strain was evident and
made it impossible. By alternately remembering a mental picture of a letter with his eyes closed and remembering the same picture
with his eyes open for a short fraction of a second he became able to remember the mental picture of a letter when looking at a blank
wall where there was nothing to see, just as well as he could with his eyes closed.
It required many hours of practice before he could remember the letter perfectly when looking anywhere near the Snellen test card,
because he could not remember one letter perfectly and imagine one letter on the Snellen test card imperfectly without losing the
mental picture. In other words he could not imagine one thing perfectly and something else imperfectly at the same time.
After a patient has become able under favorable conditions to imagine mental pictures as well with the eyes open as with the eyes
closed, his cure can be obtained in a reasonable length of time. One patient, for example, could not see the largest letter on the
Snellen test card at more than three feet but by practicing the memory of the mental picture of a letter, alternately with his eyes
closed and with his eyes open, he was permanently cured in a few weeks.
In the beginning even with the strong glasses the vision that he obtained was one-tenth of the normal, but with the help of the
mental pictures he became able to read without glasses at twenty feet a line marked ten on the Snellen test card. School children who
have never worn glasses, under twelve years of age, can easily be cured by their teachers in two weeks or less.
It is very important that all patients who desire to be cured of imperfect sight should discard their glasses and never
put them on again for any emergencies. It is not well to use opera glasses. Going without glasses has at least one
benefit: it acts as an incentive to the patient to practice the right methods in order to obtain all the sight that seems
possible.

PREVENTION OF MYOPIA IN SCHOOL CHILDREN
About ten years ago I introduced my method for the prevention of myopia in school children in a number of the schools in the City
of New York. In one year I studied the records of twenty thousand children who had been tested before and after the treatment. To
prove a negative proposition, to prove that something does not occur because something else is done, is a difficult or impossible
proposition. When I recommended my treatment for the school children I claimed that every child who used the method properly
would see better and that no matter how poor the sight might be or how long the sight had been imperfect the vision would be
improved always.
If there were one exception I made the statement that my method was only a working hypothesis at best or a theory, and that I
was wrong about everything I said. Since all the children who used the method had their sight improved it is evident that imperfect
sight from myopia was prevented in those children at that time.
I have published from time to time reports on results of my method for the prevention of myopia in school children. These reports
are on file in the New York Academy of Medicine and can be consulted by anybody.
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In 1912 I read a paper on this subject before the New York County Medical Association in which I made the statement that every
child with normal eyes and normal sight who strains to see at the distance becomes temporarily or more continuously near-sighted.
There are no exceptions.
If one competent ophthalmologist can prove that I am wrong about one case, I am wrong about all the statements I have made
about myopia. This experiment can be performed in the doctor's office or at his clinic and the facts determined with the aid of a
retinoscope, an instrument used for measuring the amount of near-sightedness which may be present in the eye.
There were present at this meeting a large number of prominent eye doctors of the City of New York. They knew that I was going
to make this statement and issue this challenge because I sent a copy of my paper to these gentlemen two weeks before I read the
paper. It would have been very easy for any of them to have tested the matter and determined whether I was right or wrong, but
when the Chairman of the Society called on them to discuss my paper they declined to say anything about it or to publicly deny it.
I have the records of many persons who threw away their glasses and now have perfect sight with normal eyes.
They did it.
Everybody can do it.
You can do it.
Hearst’s International keeps its readers abreast of the big steps in the conquest of disease. Dreyer and his fight against Tuberculosis, in Hearst’s
International for October.

The following articles about Dr. Bates are from Ophthalmology Magazines, letters, newspapers.
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Time - March 15, 1943. 44-5

It is beneficial to look at a very close object,
placed in the central field as shown in the
picture. But; the object must be placed up to eye
level. The eyes must shift (move the attention) on
the object from part to part. Blink. It must be
done with relaxation. No force, no strain, effort.
When looking at an object close to the eyes (or at
any distance); shift part to part on it. Shift on
tiny parts. Blink and Relax.
This prevents staring, strain. It maintains
relaxation, clear vision. It is natural, the normal
function of the eyes, vision. It is taught by Dr.
William H. Bates. It can cure myopia, farsight,
presbyopia and many other eye, vision
problems. Reading microscopic print close to the
eyes is also healthy for the eyes, maintains clear
vision at all ages. It perfects Central Fixation,
Shifting, the Eyes' Saccades, tiny shifts,
Convergence, Accommodation.
Warning; Avoid Auto-Stereograms, Magical Eyes
pictures, Stereoscope Machines, Methods... (Also
called Artificial 3-D) referred to on the top, right
side of this article. They are all unnatural. They
are NOT Dr. Bates' Method. Various forms of it
are used by some Behavioral Optometrists and
unnatural vision teachers. It can cause; unclear
vision, double vision, crossed/wandering eyes,
sprained eye muscles, astigmatism, detached
retina and vitreous, impaired brain function
with the retina, lens, eyes, eye muscles...
< The eye exercise in this antique picture of Dr.
Neumueller might be, or be similar to the
unnatural Artificial 3-D Auto-Stereograms,
Stereoscope… pictures method; use of abnormal
fusion by placing 2 objects in the left-right
peripheral field to create an illusion of a 3rd
object appearing to be in the central field
between the 2 peripheral objects. AVOID it! It is
NOT Dr. Bates' method. Eye muscles-eyes-the
brain must be relaxed and their functions,
interactions perfected gently, naturally. NEVER
forced, strained by 'strenuous workouts'.
NEVER applying 'abnormal eye, visual system
function.' Read the Copyright, Disclaimer,
Directions, Warnings - Avoid Unnatural/Harmful
Vision Methods, Artificial 3-D, Auto-Stereogram
Pictures.., Fake Vision Teachers PDF and Video
on the website; https://cleareyesightbatesmethod.info/id110.html
Use Dr. William H. Bates' TRUE Natural Vision
Improvement Method; This is a healthy,
natural, relaxed way to look at objects, improve
the vision; Do not use force when crossing the
eyes inward to look at a close object. Do it
gently. Relax. Avoid staring. Shift move the
attention part to part on the object. Blink.
Example; Place an object 1 - 20 inches from the
eyes, at eye level, in the central field (between
the eyes). A flower, stone, pencil... Look directly
at it and shift part to part on it. Blink, relax. No
effort to see. Then; look at a far object beyond/in
line with it in the central field. Shift on it. Blink.
Then; move back to the close object. Shift on it.
Blink. Then; move to the far object. Repeat.
Practice with 3 small dots or tiny beads placed at
a variety of close, middle, far distances from the
eyes; place them in the central field, at eye level.
Shift on them. Blink. Look at, shift on one dot/
distance at a time. This is NATURAL True 3-D
(3-Dimensional) vision. It produces perfect
convergence/accommodation, divergence/unaccommodation, shifting movements of the eyes,
perfect function of the lens. Prevents myopia,
farsight, presbyopia, cataract...
Sun (Sunning) is done with the eyes closed and
moving. Some people prefer Sunning with the
eyes open; always with the eyes moving shifting
and blinking, and a time limit to prevent staring,
over-exposure. The head/face moves in
synchronization with the eyes.
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A negative, minus eyeglass lens for distant vision causes increased eye muscle tension and abnormal lengthening of
the eye = increased distant and close vision impairment and other eye problems; detached retina, macula
degeneration, cataracts...
A positive, plus eyeglass lens for close vision causes increased eye muscle tension and abnormal shortening of the eye increased close and distant vision impairment and other eye problems; detached retina, macula degeneration,
cataracts...
Avoid all forms of eyeglass lenses. Use the Bates Method.
See article Above;

‘Better Eyesight Magazines’ by Dr. Bates describes many effective treatments for a variety of eye
conditions.
Also see – ‘Stories From The Clinic’ by Emily C. Lierman/Bates.

See www.iblindness.org for more original photo scans of Medical Articles with a free typed
version.

DR. BATES SUNLIGHT TREATMENTS
(As described in Better Eyesight Magazine)
Shining direct sunlight on the sclera, the outer white part of the eye is a old treatment Dr. Bates
applied to bring life, health, activity to the retina and its cells, cones, rods, nerves, blood vessels.
Dr. Bates cured unclear vision and other eye problems, diseases with this treatment. People that were
blind or almost blind would begin to see light and obtain clear vision as result of this treatment and
other Bates activities.

Directions

1 - Face the sun with the eyes pupil directed away from the
sun. Allow full spectrum sunlight to shine directly on the
sclera, (white part of the eye) by pulling the upper eyelids up
while looking down. The sun shines on the upper white area
of the eye. The eyes pupil is down, under the lower eyelid to
prevent direct sunlight from shining into the pupil.
Move the eyes and head/face side to side to move the
sunlight over the entire sclera and retina, lens through the
sclera. Keep the sunlight moving on the sclera for a few
seconds. Then stop, rest. Repeat if comfortable. Do not
overdo it. Movement of the eyes, light places sunlight on all
areas of the eye, retina, improves absorption, use of the
light, activation of the retinas cells, light receptors… and
prevents overexposure, concentration of the light, sunburn
on the eye.
U

U

U

U

When pulling the eyelid; do not touch the eye or eyelid. Pull
on the skin above the eyelid. Keep fingernails very short.
Wash your hands first. Avoid chemical based soap.
Do both eyes at the same time; left thumb pulls left lid, right
thumb pulls right lid. Pull gently.
This treatment also helps the eye build normal tolerance to
sunlight, improves health and color of the sclera, perception
of light, color, clarity of vision.
U

U

2 - Now, direct the sunlight onto the bottom of the sclera;
Pull the lower eyelids down, move the eye/pupil up in the
opposite direction so the sun shines on the lower area of the
sclera and not directly into the pupil.
Move the eyes, head/face side to side. Keep the sunlight moving on the sclera for a few seconds.
Then stop, rest. The head/body may need to be tilted back a bit to keep sunlight on the lower sclera
and away from the pupil. Practicing this treatment repeatedly can tense the eye muscles and the pull
of the fingers irritate the eyelids, skin. Use it occasionally.
U

U

Sun-Glass Treatment
Dr. Bates cured advanced eye problems, blindness by the sunlight methods
and, also applying the use of the Sunglass to increase the strength of the
sunlight on the eyes sclera and retina through the sclera. He moves the
sunlight through the Sunglass quickly over the sclera for only a second, few
seconds. He also moves the sunlight through the Sunglass on/over closed
eyelids. Light is not directed into the pupil.
The light is kept in movement and moved quickly on the sclera and not for
too long; only a few seconds in order to prevent over concentrating sunlight
on any one or more areas of the eye, to prevent overexposure, sunburn on/in
the eye. Distance of the glass must be correct or the eye can be burned.
The patient is exposed to plain sunlight first, without the glass to get the
eyes adjusted to the light before using the sun-glass.
Do not do this at home without an eye doctor's direction. Done incorrect, it
can burn the eye.
U

U

U

U

U

U

U

U

U

U

U

The Sunglass treatment is be done by a Bates

Method Experienced Ophthalmologist and only if
necessary in cases of blindness, extreme vision
impairment and only after closed eyes sunning, daily
sunlight exposure; eyes open (not staring into the sun),
yes; looking at, shifting on the bright sunny sky, clouds,
trees and other Bates Method Treatments have been
tried first.
If these have not brought vision improvement, the
Sunglass Treatment may.
Be aware that certain types of glass act as a magnifying
glass. The Sunglass is a magnifier and sunlight passing
through the Sunglass can burn the eye.
Only a professional should apply this method;
The glass is never still; the glass is moved continually
side to side causing the light to move quickly on the
white area of the eye. A short time; only a few seconds
of light is placed on the eye. Do one eye at a time.
(Patch the eye not being worked upon with a white
eyepatch to prevent the eye, pupil from moving into the
light of the Sunglass. Keep the patch open on the outer
side away from the glass to allow plain daylight into
that eye to keep both brain hemispheres, eyes active.
Do not wear any type of eyeglasses, contact lenses,
sunglasses, tinted, UV blocking lenses when using the
Sunglass, Sun-gazing, Sunning.)
U

U

Distance of the glass from the eye must be exact, a
specific distance and the time the light is on the eye
(white area, sclera only, through or under eyelids) must
be brief, few seconds or the eye can be burned. It is a
certain type of magnifying glass;
Type, size, thickness, curvature... of the glass, distance,
angle from the eye, strength of the sun affects the
strength, intensity, concentration of the light ray beam,
heat of the sunlight through the glass. The heat
increases with the amount of time the light is on the
eye. The correct amount is relaxing, healthy for the eye.
The light must never shine on/into the eyes pupil. Keep
the light away from the pupil, iris. Keep the eye, pupil
far down, under the lower lid to prevent the light beam
from shining into the pupil. Do not move the eyes when
U

the Sunglass light is on the eyes.

U

Start with eyes closed, look far down. Bring the glass, light beam close, but a safe distance from the eye.
Move the light beam on the white area of the eye through the eyelids. The movement helps to prevent too
much heat. Test the intensity of the light, heat, distance of the glass… on the closed eyelids first. See the size
of the light spot on the eye and the blood vessels… in the eyes sclera, retina. Keep the light moving, move it
quickly on the sclera for a few seconds.
Then, repeat with the eyes open; still looking far down, eyes pupil under the lower eyelid, protected from
the light; lift the upper eyelid, open the eyes and move the light quickly side to side, a few seconds on the
white area, sclera of the eye. Then repeat the steps with the other eye.
U

U

U

U

U

U

U

U

U

U

The Sunglass is a glass. As described in other chapters; All glass, plastic..; eyeglasses, windows, sunglasses
block out part of the sun’s light spectrum causing unhealthy partial spectrum, unbalanced light to exit the
glass and shine into the eyes, travel to the brain, body. This impairs health, function of the brain, body, eyes
and clarity of vision. For this reason the sunglass is only used to get the cells, light receptors, capillaries… in
the eye, retina, lens back to full life, activity, bring the vision back. Then the glass is not used. Plain sunlight
not passing through glass is used by practicing Sunning, Sun-gazing… as described in this chapter.
Read more directions for Sunning, Sun-Gazing, Sunglass Treatments in the PDF Natural Eyesight
Improvement E-book; Ophthalmologist Bates ‘Better Eyesight Magazine’ describes this treatment.
See; Better Eyesight Magazine; April, May, June, August, October, December, 1926 and November, 1924 and

other ‘Use of the Sunglass, Burning Glass’ articles. Better Eyesight Magazine article June, 1926 in original
form is shown on this page.
I place the instructions here due to the many cures Dr. Bates, Emily Lierman, Bates, other doctors obtained
with the Sunglass and to enable persons to know if their Eye doctor is doing the treatment correct, safe.
Sun-Gazing; Looking into the sun with the eyes open, while moving the eyes, head/face side to side, keeping
the eyes, head/face in movement ‘shifting’ is still done by some people in various countries, cultures.
For sun-gazers that do look at the sun with the eyes open; Practice only for 5-10 seconds occasionally,
always moving the head/face, eyes; shifting side to side, top and bottom… across the sun. Blink often.
Never stare into the sun. Application time may vary with certain cultures, countries, treatments by experts.
Avoid areas where the sunlight is concentrated or the ozone layer is depleted.
Looking at the sun at sunrise, sunset in safe areas of the planet is allowed as long as staring, over-exposure
is avoided. People have been looking at the sky, sunrise, sunset for millions of years.
Due to the depletion of the ozone layer, Modern Bates Teachers do not advise looking into the sun with the
eyes open. Closed Eyes Sunning only is practiced.
Looking at the bright areas of the sky, clouds, tree tops with the eyes open on a sunny day is allowed.
Never look at or near the sun during a solar eclipse of the sun.
U

U

U

U

Good nutrition is necessary to maintain the eyes natural protection and tolerance to sunlight.
Sunlight through the eyes and on the skin is also necessary for the body to absorb, create, function with
nutrients, vitamins, vitamin D, calcium.., minerals, to help protect the eyes, skin from sunburn, overexposure
to sunlight, to produce, balance, control hormones, chemicals in the brain, body, body organs, systems,
including melatonin for a normal sleep cycle and serotonin, tryptophan… for a positive state of mind, good
mood, positive thoughts, emotions. The eyes need sunlight to remain healthy, keep the vision clear.
Most drugs and some herbs impair the vision, eye health, natural tolerance, protection from over-exposure to
sunlight.

Sunlight contains all colors, frequencies, energy of the light spectrum.

