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This invention relates to & contact lens adapted
to be applied to the human eye for the primary
purpose of correcting deficient vision, )

Heretofore contact lenses have been produced
that have been made of either glass or synthetic
resin plastics which have portions resting direct-
ly on the cornes of the eye with a supporting
flange or border resting on the scleral portion of

- the eye or which have central portions arching
over the cornea and which have flange or border
portions designed to extend beyond the limbus
of the eye. The optical correction has been
ground on that portion of the contact lens dis-

posed over the cornea and fluids compatible with

the eye tissue have generally been interposed
between the lens and the eye. Such contact
lenses have had a number of objections which
have, either collectively or individually, retarded
their general use. Among these objections are
(1) the time and skill required to properly fit the
lenses to the eyes of the patient; (2) the lack of
comfort which prevents such contact lenses from
being worn continuously longer than only rela-
tively short times; (3) the development of the
appearance of rainbows or halos, particularly
around bright light sources and the clouding of
the vision after the lenses have been worn for a
relatively short time; and (4) the necessity of
determining and then using fluids with the con-
tact lenses which are compatible with the eye
tissues of the user. ‘

T have ascertained that one important source
of these objections is occasioned by the fact that
the contact lenses heretofore devised universally
engage the scleral portion of the eye so that the
pressure of the flange or border portion of the
contact lens on the scleral portion not only ap-
plies objectionable pressure to the nerves in the
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bility of air and natural eye fluids the eye soon
becomes exhausted.

An object of the present invention is to pro-
vide an improved contact lens which is character-
jzed by the fact that when properly fitted to the
eye of the person for which it was designed its
maximum dimensions will be less than the di-
mensions across the limbus at the edges of the
cornea. In the preferred arrangement, the con-
tact lens embodying the present invention is
smaller in size than the iris but larger than the
maximum pupil opening. This is particularly
true when the lens and the iris are considered
along the horizontal meridian. When con-
sidered on the vertical meridian the lens may
exceed the iris slightly but still should be within
the limbus. In this manner as the lens normally
does not engage the sclera, the sclera is exposed
to air and natural eye fluids and is nof subjected .
to the objections arising from pressures applied
thereto.

A further important characteristic of the im-
proved lens resides in the fact that although it
i§ in the nature of a concavo-convex section of
transparent material largely conforming in shape
and size to the cornea of a given eye, the inside or
concave surface actually is slightly flatter or may

" pe regarded as having a slightly greater radius
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eye but retards the normal blood flaw through -

the veins in the scleral position. 'The pressure on
the nerves and the retarding of the normal blood
flow is ‘conducive to the development of irrita-
tion and is & principal reason for the appearance
of the objectionable rainbows, halos and cloudi-
ness. The contact lenses heretofore developed,
even when removed for the purpose of resting
the eye, do not bring about immediate relief on
removal and, due to the fact that they cover such
a wide expanses of the eye, they must be fitted
with a relatively high degree of accuracy by one
who is highly skilled in this type of work. With
the use of contact lenses which extend beyond
the limbus portion the eye is almost completely
covered and with the fluid sealing off all possi-
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of curvature than the cornea. In this manner
the lens may actually contact the cornea near
the center of the lens while the portions of the
lens adjacent its margin are slightly spaced
therefrom. This space affords an opportunity
for the natural eye fluids to enter and relieves
pressure on the cornea. Although blinking of
the eyelids may displace the lens from over the
cornes temporarily so that ils edges may extend
across the limbus and even onto the sclera, the
minimum contact between the lens aud the
cornea occasioned by this relation of curvatures

" is such as to reduce the irritation, if any is pres-
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ent, to a minimum.

With the foregoing and other objects in view,
which will be made manifest in the following de-
tailed description and specifically pointed out in

‘the appended claims, reference is had to the

accompanying drawings for an illustrative em-
bodiment of the invention, wherein:

Figure 1 is a vertical section on an enlarged
scale through the forward portion of a human
eye illustrating a contact lens embodying the
present invention in applied position thereon;

Figure 2 is a front view in elevation of the con~
tact lens illustrated in Figure 1;

Figure 3 is a rear view in elevation of the same;
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Figure 4 s & front view in elevation of a slight-
1y modified form of construction; and

Figure 5 is & vertical section taken substantiai-
Iy upon: the line 5—5 upon Figure 4.

Referring to the accompanying drawings
wherein similar reference characters designate
similer parts throughous, in Pig. 1 the lens of
the eye is indicated at 10 over which there is the
Iris 14 which defines the pupil 12. The cornes is
generally indicated at 13 and the sclera generally
Indicated at 14. The limbus portion which de-
fines the sclere from the cornea is indicated at {E.

The contact lens embodying the present inven-
tion consists of a concavo-convex section 6 of
any suitable transparent or semi-transparent
material. Thig material may be optical glasg or,
in conformity with eonventional practice, it may
be & synthetic resin plastic of the type now gen-
erally being employed in the manufacture of con-
tact lenses. The material in the usual situation
may be perfectly transparent but in some in-
stances it may be slightly darkened or tinted
elther for glare-reducing purposes or to enhance
or medify the natural color of the irls {1 in se-
curing desired cosmetic effects.

This section will, of course, vary in size and
shape to conform to the particular eye to which it
is fitted but in embodying the present invention
it possesses the following characteristics. The
maximum dimension such as the diameter of the
lens is less than the corresponding dimension of
the iris so that the margins of the lens when in
the normal applied position are within the iris
11. However, the lens is not so small that it will
nof completely cover the pupil {2 when the iris
¢! is in its fully opened position. The lens may,
therefore, be defined as to size as being within the
limbus of the eye but beyond the maximum open-
ing of the iris. Another characteristic of the
lens is that it has a radius of curvature slightly

* greater than the radius of curvature of the cornesa
to which it is applied or, in other words, the lens
is slightly flatter on its concave side than the
convexity of the cornea. In this manner the
major portion of the contact between the lens
and the cornea will occur near the center of the
cornea or in the neighborhood of the location
indicated at 17, whereas at the top and bottom of
the lens, as well as as the two sides there will be
slight clearance spaces {8 and 8. I find its ad-
visable to have a slight difference between the
radius of curvature of the concave side of the
lens and the convex surface of the cornea so as
to reduce irritation. The clearance spaces i8
and 19, as well as the clearance spaces at the sides
of the lens, enable the natural eye fluids to enter
between the lens and the cornea which is, of
course, desirable. The presence of this fluid in
these clearance spaces probably contributes to
the holding of the lens in place on the cornea
such as by capillary action. The optical cor-
rection may be ground either on the interior or
exterior surface of the lens 1§ or both, and in
some instances the optical correction ground on
the interior surface of the lens is adequate to
provide the clearance spaces 18 and §9. In other
words, the lens blank may initially have an in-
terial radius of curvature exactly conforming to
the radius of curvature of the cornea but on
grinding the optical correction on the interior of
the lens its concave radius of curvature may be
50 altered thereby as to provide the clearance
spaces which are of adequate size. These clear-
ance spaces need not be great and, for example,
if the radius of curvature of the cornes measures
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7.8 millimeters the radius of curvature of the con-
cave side of the lens need only be 7.9 or possibly
8.0 millimeters.

I find it advanfageous in the usual lens to bevel
the concave surface adjacent the margins, as in-
dicated at 20. When the Iens is in applied post-
tion on the eye the eyelid, in blinking or closing
thereover, will tend to disturb the position of the
lens on the cornea. Usually most of this dis-
turbance is created by the upper eyelid which, on
opening, may tend to lift the lens from the full
line position shown in Fig. 1 to a dotted line posi-
tion therein and, as lustrated in the dotted line
bosition the lens may be temporarily shifted up-
wardly so that it has crossed over the limbus por-
tion {6 and may even extend partially onto the
sclers, 14. This displacement of the lens is usu-
ally only temporary and subsequent blinking or
closing of the eyelid will tend to restore the lens
to its centralized position with relation to the
cornea. As the limbus portion 15 usually pro-
trudes slightly the internal bevel 28 Tacilitates the
slipping of the lens thereover so that when dis-
placement of the lens does take place it may oc-
cur without causing irritation. When the lens is
returned to the cornea in the course of subse-
quent blinking, it tends to centralize itself
thereon.

Any necessary correction may be ground on the
surfaces of the lens and in some instances the
correction required is such that the lens must
be either relatively thick or have relatively thick
margins. Where the lens is thick or has thick
margins the external or convex surface may be
beveled as indicated at 21 to facilitate the passing.
of the conjunctiva of the evelids thereover. Both
bevels 20 and 21 should be relatively small and
should be confined to the distance between the
maximum opening of the iris and the limbus por-
tion 15 so that the user under no circumstances
will look through a beveled portion of the lens.

In Fig. 4 a slightly modified form of construc-
tion is illustrated wherein the lens, instead of be~
ing circular in form, is slightly ovate or elliptical.
The lens may be given any shape required to
properly fit the size and shape of the cornea to
which it is appHed.

‘It will be noted from the ahove deseribed con-
struction that the improved contact lens'is rela-
tively simple. A feature of its construction re-
sides in the fact that in its normal position shown
in Fig. 1 no portion of the lens contacts the sclera
and . consequently the irritation generally pro-
duced when contact lenses are pressing against
the sclers is entirely avoided. Furthermore, the
prescribing of lenses of this character is greatly
simplified. Whereas heretofore it has generally
been necessary to form g mold of the eye to de-
termine the size and shape of the cornea and the
size and shape of the surrcunding sclers, in the
bresent construction the size and shape of the
sclera becomes relatively immaterial. The pre-
scription for the required correction can be de-
termined in the usual manner and the corneal
portion of the eye can then be measured both
horizontally and vertically by any conventional
measuring instrument used for this purpose.
With the measurements of the cornea known
both as to height, width and radius of curvature
and the required correction known, a lens manu-
facturer can easily fill g prescription for contact
lenses with reasonable assurance that the lens
will fit the patient properly. In so doing his skiil
and judement may be required in determining
whether or not a lens blank having a larger in-
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ternal radius of curvature than that of the cornea
shall be used or whether the lens may have the
same internal radius of curvature and the cor-
rection ground on the inside of the lens be relied
upon to form these clearances. In the use of the
improved lens it is unnecessary to try repeatedly
and reject various solutions or fluids before wear-
ing time can be galned inasmuch as no solution
need be used at all with the present lens. How-
ever, in applying the lens embodying the present
invention it is frequently advisable to moisten
its surfaces so that at the time of initial applica-
tion there will not be any discomforture partic-
ularly of the eyelids. No special fluid or solution
is required for this purpose and ordinary water
not harmful to the eye may be employed to mois-
ten the lens. When the lens is worn its presence
can rarely be detected. Even the bevels at the
marging of the lens can rarely be detected due
to the fact that they are within the iris portion,
the edges of the lens particularly at the sides of
the iris being backgrounded by the colored iris
and to a large extent undiscernible and although
the lens at the top and bottom of the iris pro-
jects or slides beyond the irls these portions are
normally concealed by the upper and Iower eye-
1lids. :
1 find that lenses of this character can be worn
over prolonged periods of time—periods of twelve
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and thirteen hours of continuous use being not 30

unusual—without causing objectionable irrita-
tion and without causing cloudiness or rainbow
and halo effects which are frequéntly produced
with the usual contact lens in very much shorter
periods of time. v

1 find it advisable to mark the lenses so as to
be able to distinguish the lens for the right eye
from the lens for the left eve and to indicate
which side of the lens should be positioned up-
permost and lowermost as the case may be. Such
markings may be very small and when applied
should be applied very close to the margin of the
lens and if the lens is beveled they should be ap-
plied to a bevel.

Various changes may be made in the detalls of
construction without departing from the spirit
and scope of the invention as defined by the ap-
pended claims.

I claim: ’ :

1. A contact lens applicable to the human eye
comprising. a. concavo-convex lens formed of
light-transmitting material having a marginal

size smaller than the limbus portion of the eye to .

which it is applicable but larger than the maxi-
mum iris opening, said

curvature on its concave side slightly greater
than the radius of curvature of the cornea to
which it is applied so that radially from the cen-
ter of the lens there will be a small but gradually
increasing clearance for the entry of natural eye
fluids between the lens and the cornea, said lens
Being ground to correct for visual deficiency.

2. A contact lens applicable to the human eye
comprising a concavo-convexX lens formed of
light-transmitting material having a marginal
size smaller than the limbus portion of the eye
to which it is applicable but larger than the max-
fmum iris opening, said lens having a radius of
curvature on its concave side slightly sreater

‘15 than the radius of curvature of the cornea to

which it is applied so that radially from the cen-
ter of the lens there will be a small but gradually
increasing clearance for the entry of natural eye
fluids between the lens and the cornes, said lens
being ground to correct for visual deficiency and
having a bevel at its marginal edges on the con-

cave side thereof. )
KEVIN M. TUOHY.
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