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EYEWEAR WITH PINHOLE APERTURE AND 
LENS 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of application Ser. No. 
13/073,156 ?led Mar. 28, 2008, now US. Pat. No. 7,984,987, 
Which is a continuation of application Ser. No. 11/743,380 
?led May 2, 2007, now US. Pat. No. 7,914,144, Which appli 
cations are speci?cally incorporated herein, in their entirety, 
by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to eyeWear, and more particu 

larly, to corrective eyeWear that provides the option of using a 
lens or a pinhole aperture disposed adjacent to the lens. 

2. Description of Related Art 
There are a number of conditions of the eye that affect 

one’s visual acuity over a range of distances. Myopia (“near 
sightedness”) refers generally to a condition in Which distant 
objects appear blurred. It is often caused by an elongated 
eyeball Which causes light to focus in front of the retina 
instead of directly on it. On the other hand, hyperopia (“far 
sightedness”) refers to the opposite condition, in Which 
nearby objects appear blurred. As one might guess, hyperopia 
is caused by a shortened eyeball Which causes light to focus 
behind the retina instead of directly on it. 

Those Who are fortunate enough to have avoided develop 
ing myopia or hyperopia, however, Will inevitably develop 
presbyopia. Presbyopia is a vision condition in Which the 
crystalline lens of the eye loses its ?exibility, making it di?i 
cult to focus on close objects. Presbyopia usually becomes 
noticeable in the early to mid-40s and is a natural part of the 
aging process of the eye. It is not a disease, and it cannot be 
prevented. Thus, the need for corrective eyeWear Will be 
inevitable for most people. 

The most common types of corrective eyeWear are correc 
tive lenses, such as glasses or contact lenses. Corrective 
lenses may be Worn to correct most refraction errors of the 
eyes. Single vision lenses have the same optical correction 
over the entire area of the lens and are therefore suitable for 
those Who suffer from a single refractive error. Many people, 
hoWever, may suffer from more than one refractive error. For 
example, a person may have various combinations of myopia, 
hyperopia, presbyopia, or astigmatism. In such cases, bifo 
cals, trifocals, or progressive lenses may be necessary. 

Bifocals and trifocals are eyeglasses in Which the lenses 
have tWo and three distinct regions of different optical poW 
ers, respectively. Bifocals are most commonly prescribed to 
people With presbyopia Who also require correction for myo 
pia, hyperopia, and/or astigmatism. Trifocals similar to bifo 
cals, With the exception that trifocals have an additional seg 
ment for intermediate vision above the reading section and 
beloW the distance section. Trifocals are becoming rarer as 
more and more people are choosing to Wear progressive 
lenses. Progressive lenses provide a gradient of increasing 
lens poWer, from minimal or no magni?cation at the top of the 
lens to maximum magni?cation at the bottom of the lens. A 
Wearer can vieW objects at different vieWing distances by 
directing his line of sight through appropriate parts of the 
lens. 

Although corrective lenses have been developed to correct 
a variety of refractive errors, they are still limited to correcting 
prede?ned refractive errors in a person’s eyes. Thus, once 
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2 
prescribed and cut, corrective lenses are not adjustable to 
further other changes in a person’s vision. An additional eye 
examination Will be necessary to address these changes in the 
person’s vision. What is needed therefore is an optical device 
Which, in addition to corrective lenses, can easily provide yet 
another Way for improving one’s visual acuity over a range of 
distances. 

SUMMARY 

The present invention provides for an optical device Which 
includes at least tWo mechanisms for improving or enhancing 
one’s visual acuity. The ?rst mechanism is provided by one or 
more corrective lenses, Which improve visual acuity by bend 
ing light in a Way that causes it to be focused directly onto the 
retina. The second mechanism is provided by pinhole aper 
tures, Which improve visual acuity by reducing the Width of 
the bundle of light rays entering the pupil of the eye. Pinhole 
apertures produce a sharper image on the retina by reducing 
the amount of peripheral light rays that enter into the eye. It is 
the peripheral light rays Which require the most bending to 
produced a focused image and Which are primarily respon 
sible for blurred vision. A pinhole aperture may also be used 
to project a magni?ed image on the retina, and thereby alloW 
vieWing of smaller objects such as small type, than Would 
otherWise be possible. 

In one embodiment, an optical device is provided. The 
optical device comprises a ?rst vision element comprising at 
least one corrective lens and a second vision element com 
prising at least one aperture coupled to the ?rst vision ele 
ment. The ?rst and second vision element may each at least 
partially reduces a refraction error of a user’s eye When either 
or both are positioned in front of the user’s eye. The at least 
one aperture is characterized by a diameter and thickness 
(determined by the thickness of the material that the aperture 
pierces), Wherein the thickness is no greater than the diam 
eter. In the alternative, the corrective lens may be replaced by 
a non-refractive lens, for example a shaded lens as used in 
sunglasses. 

In another embodiment, a dual corrective eyeWear is pro 
vided. The dual corrective eyeWear comprises at least one 
lens; a frame supporting the lens; and at least one pinhole 
aperture disposed in the frame. The lens is con?gured to at 
least partially reduce a refraction error in a Wearer’s eyes by 
bending some of the light rays entering through the corrective 
lens and into the Wearer’s eye. The pinhole aperture is con 
?gured to at least partially reduce the refraction error in a 
Wearer’s eye by blocking some of the light rays from entering 
into the Wearer’s eye, to project a magni?ed image onto the 
user’s retina, or both. 

There are certain disadvantages associated With the use of 
corrective lenses. Corrective lenses often produce glare and 
distortion. For example, multi-focal lenses, Which are 
designed to provide a continuously variable curve for a range 
of distances, often provide distorted images on either side of 
the center line, Which may be uncomfortable or di?icult to get 
used to. Another disadvantage is that corrective lenses are 
limited to correcting a prede?ned refractive error and do not 
adapt to respond to changes in the visual acuity of the eye. 

Apertures, or pinhole apertures, on the other hand, are not 
associated With many of the problems inherent in corrective 
lenses. For example, apertures may provide an improved 
image at all distances, or over a greater range of distances, 
because they operate differently from corrective lenses. Aper 
tures reduce the Width of the bundle of diverging rays coming 
into a person’s eye from each point on the vieWed object. 
Normally, the full opening of the pupil admits light and it is 
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the improper bending of the outermost peripheral light rays 
Which causes refractive errors such as myopia, hyperopia, 
presbyopia and astigmatism to be noticeable. Apertures can 
therefore provide clearer vision in all of these conditions by 
blocking these peripheral rays and only letting into the eye 
those rays Which pass through the central portion of the pupil. 
An aperture may also be used to produce a magni?ed or 
reduced image by varying the focal length, as applied in 
pinhole cameras, camera obscuras, or the like. 
As used herein, “apertures” or “pinhole apertures” are used 

to describe holes through Which a person’s line of sight may 
be directed and that function to reduce the bundle of light rays 
entering into the person’s eye to produce a clearer or a mag 
ni?ed image. Apertures orpinhole apertures are characterized 
by shape having a diameter and a thickness. The apertures or 
pinhole apertures may be of any suitable shape, such as a 
circle, ellipse, triangle, square, rectangle, or otherpolygon, so 
long as it is con?gured to at least partially block some of the 
peripheral light rays from entering into the person’s eye. 
Regularly-shaped apertures may be more useful than irregu 
larly-shaped apertures. 

The diameter (d) of the aperture or pinhole apertures is 
de?ned as the largest distance that can be formed betWeen tWo 
opposite points in the aperture. The diameter (d) should pref 
erably be no greater than about 3 mm, preferably no greater 
than 2 mm, and more preferably no greater than 1 mm. In one 
aspect of the invention, the apertures or pinhole apertures 
have a diameter ranging from about 0.3 mm to about 2 mm, 
preferably about 0.5 mm to about 1.5 mm, and more prefer 
ably from about 0.8 mm to about 1.2 mm. 

The thickness (t) of the aperture or pinhole aperture is the 
straight-line distance measured therethrough. The thickness 
(t) should preferably be no greater than the diameter (d) of the 
aperture or pinhole aperture. In one aspect, the ratio of the 
aperture diameter to thickness (d:t) should be no less than 
about 1:1.5, preferably greater than 1:1, and more preferably 
greater than 2: 1 . Generally, the thinner the aperture, the better 
the visual acuity and light provided by the aperture to the eye. 
A plurality of apertures or pinhole apertures having a range 

of different diameters or thicknesses or both may be provided 
for vieWing objects at various distances. The smaller open 
ings may be used for vieWing objects Which are nearby, 
Whereas the larger openings may be used for vieWing distant 
objects. By providing a plurality of apertures of graduated 
siZes, the user can adjust the level of visual acuity obtained by 
selecting the appropriately siZed aperture that provides an 
optically focused object. For convenience, the graduated 
apertures may be provided adjacent to one another through a 
common substrate. For example, aperatures of different siZes 
may be arranged around a correcting lens of an a pair of 
eyeglasses, through the eyeglasses frame. 

Despite the advantages provided by apertures, hoWever, 
there are still situations in Which use of corrective lenses may 
be preferable to apertures. For example, because apertures 
reduce the amount of light entering into the eye, they may not 
be suitable for use at night or in conditions of poor or dim 
lighting. In some instances, the aperture siZe may be 
increased to permit more light to enter into the eye; hoWever, 
larger apertures Will result in a reduction in image sharpness 
or resolution. Thus, corrective lenses should be used in con 
ditions of poor or inadequate lighting. Apertures also do not 
provide improved peripheral vision. Thus, the use of correc 
tive lenses is recommended When engaging in activities 
involving movement, such as driving. 

Thus a combination of corrective lenses and apertures may 
be used to provide improved visual acuity, not only over a 
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4 
range of distances but also over a range of conditions in Which 
one or the other may be more suitable. 

Other objects, features and advantages of the present 
invention Will become apparent to those skilled in the art from 
the folloWing detailed description. It is to be understood, 
hoWever, that the detailed description and speci?c examples, 
While indicating preferred embodiments of the present inven 
tion, are given by Way of illustration and not limitation. Many 
changes and modi?cations Within the scope of the present 
invention may be made Without departing from the spirit 
thereof, and the invention includes all such modi?cations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings and detailed description, like numerals 
refer to like parts throughout one or more of the draWings. 

FIG. 1A is a perspective vieW of an exemplary corrective 
eyeWear, illustrating the placement of the apertures in the 
frame front surrounding a lens. 

FIG. 1B is a perspective vieW of an exemplary corrective 
eyeWear, illustrating the placement of the apertures at the 
bottom end of the frame front. 

FIG. 1C is a perspective vieW of another exemplary cor 
rective eyeWear, illustrating the placement of the apertures in 
the frame temples. 

FIG. 2A is a perspective vieW of another exemplary cor 
rective eyeWear, illustrating the placement of the apertures in 
an elongated portion of the bottom frame front. 

FIG. 2B is a perspective vieW of another exemplary cor 
rective eyeWear, illustrating the placement of the apertures in 
an elongated portion of the bottom frame front. 

FIG. 3A is a perspective vieW of an exemplary rimless 
corrective eyeWear, illustrating the placement of the apertures 
on an opaque plate attached to the frame temples. 

FIG. 3B is a perspective vieW of another exemplary rimless 
corrective eyeWear, illustrating a clip on piece comprising a 
plurality of graduated apertures. 

FIGS. 4A-F is a plan vieW of various exemplary aperture 
shapes that may be used in With various embodiments. 

FIG. 5 is a close-up perspective vieW of a round aperture 
shoWing an exemplary relationship betWeen the diameter (d) 
and thickness (t) of an aperture made in a relatively thin 
material. 

FIG. 6 is a close-up cross-sectional vieW shoWing an exem 
plary pinhole aperture made in a relatively thick material. 

DETAILED DESCRIPTION 

The present inventions provide for an optical device that 
provides pinhole apertures together With an eyeglass frame. 
In some embodiments, at least tWo different mechanisms for 
improving or enhancing one’s visual acuity: one or more 
corrective lenses and one or more optical apertures. In other 
embodiments, the pinhole apertures may be provided in a 
frame that holds non-corrective lenses, such as shaded lenses 
for sun protection, or clear lenses for style. In still other 
embodiments, the apertures may be provided in an eyeglass 
frame that is con?gured to hold a corrective or non-corrective 
lens, but in Which no lens has yet been inserted. In still other 
embodiments, pinhole apertures may be provided in a visor or 
other appliance that is con?gured to clip or attach to an 
eyeglass frame. Any or all of these embodiments may be 
preferred, depending on the various anticipated needs or 
desires of the end user. 

Eyeglasses generally fall into three categories: full 
rimmed, half-rimmed, Wire-rimmed, and rimless. A full 
rimmed eyeglass frame has a frame that completely encircles 
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the lens. In a half-rimmed eyeglass frame, there is no frame on 
the bottom or top of the lens. In a Wire-rimmed frame, the 
frame is constructed of a metal Wire, Which may be quite thin 
and lightweight. Rimless eyeglass frames generally have no 
frame around the lens and only a bridge connecting the lens 
pair and a pair of temples to support the lens on the user’s 
face. The present invention may be provided in connection 
With any one of these eyeglass types. 

FIGS. 1A-C shoW perspective vieWs of various embodi 
ments of full-rimmed frames With pinhole apertures. In FIGS. 
1A-C, eyeglasses (100) comprise generally a corrective lens 
(120) that is supported in a frame (130). The frame (130) 
further comprises the frame front (132) surrounding the cor 
rective lens (120), a bridge (134) to connect the tWo corrective 
lens (120), an end piece (136), and a pair of temples (138) 
connected to the end piece (136) by a hinge (131). The frame 
(130) may be constructed from any suitable material knoWn 
in the art, such as plastic, metal, metal alloy, and composites. 
Preferably, the area of the frame front (132) comprising the 
apertures (150) should preferably be opaque and be con 
structed of relatively thin material so as to reduce the resulting 
thickness (t) of the apertures (150). Additionally, this area 
should preferably be substantially opaque. For example, for 
an aperture diameter in the range of about 0.8-1.2 mm, the 
frame should be less than 2 mm thick in the area Where the 
aperture is placed, and more preferably, less than 1 mm thick. 
Where it is desired to maintain a thicker frame for structural 
or aesthetic reasons, the frame may be locally thinned in a 
surrounding area Where the aperture is placed. 

Referring noW to the speci?c embodiments, FIG. 1A illus 
trates a full-rimmed eyeglass (100) having a plurality of pin 
hole apertures (150) disposed in the frame front (132) sur 
rounding the corrective lens (120) and in the bridge (134). 
Although the apertures (150) in FIG. 1A are depicted as 
forming a single line around the corrective lens (120), the 
apertures (150) may also be provided in multiple roWs as can 
be accommodated by the Width of the frame front (132). If 
multiple roWs of apertures are provided in the frame front 
(132), the apertures (150) in one roW may be staggered With 
respect to the other roWs. The pinhole apertures (150) may be 
the same siZe and shape, or may be provided in different siZes 
and/ or shapes, for example, in graduated siZes. 

In this embodiment, the pinhole apertures and lens are not 
designed to be used simultaneously. By displacing the frame 
front (132) from its normal resting position in any radial 
direction, a user may align one of the pinhole apertures With 
one or both eyes. This may be useful, for example, to read 
small type than cannot be read using the corrective lens (120). 
Also, a clear or shaded non-corrective lens may be substituted 
for the corrective lens (120), With optical correction provided 
solely by the pinhole apertures. This may be useful to provide 
sunglasses or fashion eyeWear With a universal corrective 
toolithe pinhole apertureifor sporadic reading or close 
inspection of small items. 

FIG. 1B illustrates a full-rimmed eyeglass (100) in Which a 
plurality of pinhole apertures (150) are provided at the bottom 
of the frame front (132). Although the plurality of pinhole 
apertures (150) is depicted as being disposed in the bottom of 
the frame front (132), it is understood that the pinhole aper 
tures (150) may also be disposed in the top of the frame front 
(132). 

With regard to FIGS. 1A and 1B, providing pinhole aper 
tures (150) at the top or bottom parts of the frame front (132) 
alloW ease of use for the Wearer to peer through the pinhole 
apertures (150). If the pinhole apertures (150) are located in 
the top section of the frame front (132), the Wearer may direct 
his eyesight through the apertures by tilting his head forWard 
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6 
and directing his line of sight upWards toWards the pinhole 
apertures. The Wearer may also position the eyeglasses (100) 
loWer on the nose to position the pinhole apertures (150) 
directly in front of the Wearer’s eyes. Similarly, if the pinhole 
apertures (150) are located in the bottom section of the frame 
front (132), the Wearer may direct his eyesight through the 
apertures by tilting his head backWard and directing his line of 
sight doWnWard toWards the pinhole apertures (150). The 
Wearer may also lift the glasses (100) higher on the nose to 
place the pinhole apertures (150) directly in front of the 
Wearer’s eyes. 

FIG. 1C shoWs another embodiment of the eyeglasses 
(100) in Which the pinhole apertures (150) are disposed in the 
frame temples (138). The embodiment depicted in FIG. 1C 
differs from the embodiments depicted in FIGS. 1A and B in 
that the Wearer must ?rst remove and rotate the eyeglasses 
(100) to position the frame temples (138) having the pinhole 
apertures (150) in front of the Wearer’s eyes. Although the 
embodiment in FIG. 1C depict the pinhole apertures (150) on 
both frame temples (138), it is understood that the pinhole 
apertures (150) may be provided on only a single frame 
temple (138). 

In embodiments Where the pinhole apertures (150) are 
provided on both frame temples (138), a plurality of apertures 
(150) having a variety of diameters may be provided on the 
frame temples (138) alloWing a greater range of visual acuity. 
The apertures (150) may be graduated in siZe, With the 
smaller apertures on the bottom and the larger apertures on 
top, or vice versa. The smaller openings may be used for 
vieWing objects Which are nearby, Whereas the larger open 
ings may be used for vieWing distant objects. By providing a 
plurality of apertures of graduated sizes, the user can adjust 
the level of visual acuity obtained by selecting the appropri 
ately siZed aperture that provides an optically focused object. 
The plurality of apertures may be provided along an axis that 
is roughly perpendicular to the user’s line of sight and may 
increase or decrease in diameter along that axis. 

FIGS. 2A-B depict embodiments of the dual corrective 
eyeWear (200) comprising corrective lens (220) and a frame 
(230). The frame (230) comprises a frame front (232), a 
bridge (234) and a pair of frame temples (238) that is con 
nected to the frame front (232) by a hinge (231). The hinge 
(231) permits the folding of the frame temples (238) onto the 
frame front (232) for storage When the eyeWear (200) is not in 
use. The frame front (232) further comprises a substantially 
opaque elongated bottom panel (240) Which comprises pin 
hole apertures (240). The elongated bottom panel (240) pref 
erably has a thickness that is no greater than the diameter of 
the pinhole apertures (240). In FIG. 2A, a single pinhole 
aperture (250) is provided for each eye on the bottom panel 
(240), Whereas in FIG. 2B, a plurality of pinhole apertures 
(250) are provided for each eye on the bottom panel (240). 

It is understood that the number of pinhole apertures is not 
critical. In one aspect of this embodiment, the pinhole aper 
tures are staggered and graduated. In the embodiments 
depicted in FIG. 2B, because the pinhole apertures should 
optimally be positioned in front of the user’s eyes and because 
the distance betWeen the user’ s eyes may vary from person to 
person, providing a plurality of pinhole apertures may ensure 
that at least one pair of pinholes Will be optimally positioned 
in front of the user’s eyes. Also, providing a plurality of 
pinholes also alloWs more light to pass through. 

FIG. 3A shoWs an embodiment of a Wireframe or rimless 

dual corrective eyeWear (300). In this embodiment, the eye 
Wear (300) comprises a pair of corrective lens (320), a bridge 
(340) that connects the corrective lens (320), and a pair of 
temples (360) attached to the corrective lens (320). Because 
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the eyeWear (300) is rimless or framed using a thin Wire, it 
does not have a frame into Which pinhole apertures may be 
disposed. Accordingly, an opaque plate (380) comprising a 
plurality of pinhole apertures (350) may be provided on the 
temples (360). In one aspect of this embodiment, the opaque 
plate (380) may be removably attached to either or both of the 
temples (360) and may be constructed of thin material having 
a thickness no greater than 2 mm, preferably no greater than 
1 mm, and more preferably no greater than 0.5 mm. In another 
aspect of this embodiment, the plate (380) may be integrally 
molded With the temples (360) and be constructed of a sub 
stantially opaque material. 

FIG. 3B depicts a pinhole attachment piece (301) Which 
may be removably attached to the corrective lens (320) of the 
Wireframe or rimless corrective eyeWear of the type depicted 
in FIG. 3A. Because rimless eyeWear and Wireframe eyeWear 
do not have as many structural parts onto Which pinhole 
apertures may be provided, a separate pinhole attachment 
piece (301) may be provided. Thus, providing the pinhole 
attachment piece (301) obviates the need to provide the plate 
(380) depicted in FIG. 3A. 
The pinhole attachment piece (301) comprises a pair of 

opaque lenses (325), a connector (345) that couples the 
opaque lenses (325) and hooks (335) disposed on the periph 
ery of the opaque lenses (325). The hooks (335) are con?g 
ured to couple the pinhole attachment piece (301) onto a pair 
of rimless or Wireframe eyeglasses of the type depicted in 
FIG. 3A. The opaque lenses (325) each comprise a plurality 
of pinhole apertures (355). In the alternative, each opaque 
lenses may have only a single pinhole aperture located at or 
near the center of the lens to as to be more readily aligned With 
the Wearer’s eyes. 
A signi?cant advantage in providing a pinhole attachment 

piece (301) depicted in FIG. 3B in conjunction With a rimless 
or Wireframe eyeWear is that the Wearer may obtain a bene?t 
of improved visual acuity that results from vieWing the object 
through both the corrective lens (320) of FIG. 3A and the 
pinhole apertures of FIG. 3B simultaneously. 

In one embodiment, the plurality of pinhole apertures (355) 
may be of a single diameter. In another embodiment, the 
plurality of pinhole apertures (355) may be of diameters of 
different sizes. In this latter embodiment, the pinhole aper 
tures (355) may be provided in accordance With a size gradi 
ent, With the smaller diameters at the bottom of the opaque 
lenses (325) and the larger diameters at the top of the opaque 
lenses (325). In a preferred embodiment, the opaque lenses 
(325) is constructed of thin material having a thickness no 
greater than 2 mm, preferably no greater than 1 mm, and more 
preferably no greater than 0.5 mm. 

FIGS. 1-3 depict the apertures as having a round shape. An 
advantage of having a round aperture is that it minimizes any 
higher-order diffraction effects. It is understood, hoWever, 
that although FIGS. 1-3 depict round apertures, the apertures 
may also be con?gured in any shape, so long as that apertures 
are dimensioned to at least partially block out the peripheral 
light rays from entering into the eyes. Thus, the apertures may 
be characterized in accordance by its shape, diameter (d), and 
thickness (t). In the context of the apertures, the diameter (d) 
is de?ned as the largest distance that can be formed betWeen 
tWo opposite points in the aperture shape. 

FIGS. 4A-F provide examples of aperture shapes that may 
be suitable for use in connection With the present invention. 
The apertures in FIGS. 4A-F are each characterized by a 
diameter (d) Which is the largest distance that can be formed 
betWeen tWo opposite points in the aperture shape. In most 
instances, the diameter may be measured directly or calcu 
lated based on at least one knoWn variable. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
FIGS. 4A-B illustrate a circular aperture (400) and an 

elliptical aperture (402), respectively. As can be seen in these 
?gures, the diameter (d) of the apertures de?ne the largest 
distance and passes through the center of the apertures. 

FIGS. 4C-D illustrate a square aperture (404) and a rect 
angular aperture (406), respectively. In these apertures, the 
diameter (d) is de?ned as the distance betWeen any one of the 
tWo opposing corners. For the square aperture in FIG. 4C, the 
diameter d may be calculated based on the length of the tWo 

sides: d: 212. For the rectangular aperture in FIG. 4D, the 
diameter d may be calculated based on the length and height 

of the ?gure: d: l2+h2. 
FIG. 4E illustrate a hexagonal aperture (408) having a 

diameter (d). Because calculating the diameter (d) becomes 
more dif?cult With polygons having more than four sides, 
direct measurement of the diameter (d) is preferred. 

FIG. 4F illustrates a triangular aperture (410) having a 
diameter (d). In the case of equilateral and isosceles triangles, 
the diameter (d) may be calculated as folloWs: 

The shape of the aperture is not critical, so long as the 
diameter (d) of the aperture is preferably no larger than about 
2 mm. Generally, a smaller pinhole Will result in better image 
resolution (sharper picture) as the projected circle of confu 
sion is smaller at the image plane. An extremely small hole, 
however, can produce signi?cant diffraction effects Which 
Will result in a less clear image. Thus, the diameter (d) should 
preferably be no greater than about 3 mm, preferably no 
greater than 2 mm, and more preferably no greater than 1 mm. 
In one aspect of the invention, the apertures or pinhole aper 
tures have a diameter ranging from about 0.3 mm to about 2 
mm, preferably about 0.5 mm to about 1.5 mm, and more 
preferably from about 0.8 mm to about 1.2 mm. 

Alternatively, the pinhole diameter may be provided by 
taking into account the focal length and the Wavelength of 
light. One method of calculating the optimal pinhole diameter 
is: d:1.91\/§, Where d is diameter, f is focus length (distance 
from hole to the retina) and 7» is the Wavelength of light. For 
example, for a pinhole to retina distance of 1 inch, the pinhole 
diameter Will be 0.22 mm for a Wavelength of light corre 
sponding to yelloW- green (5 50 nm), and for a pinhole to retina 
distance of 5 cm, the pinhole diameter Will be 0.32 mm for the 
same Wavelength of light. 

In addition to the aperture shape and diameter, apertures 
are also generally characterized by a thickness (t), as shoWn in 
FIG. 5. The thickness (t) of the aperture (500) affects the 
amount of light that enters through the aperture and into the 
subject’s eyes. As the diameter (d) of the aperture approaches 
the a thickness (t) of the material in Which the aperture is 
provided, signi?cant vignetting at the edges of the image Will 
result, as less light Will reach these areas. This is due to the 
shading effect of the sides of the hole for light coming in at 
other than a 90° angle. Thus, the aperture should be formed in 
as thin a material as possible. The thickness (t) should pref 
erably be no greater than the diameter (d) of the aperture or 
pinhole aperture. In one aspect, the ratio of the aperture diam 
eter to thickness (d:t) should be no less than about 1:1.5 
(66.7%), preferably greater than 1:1, and more preferably 
greater than 2: 1 . Generally, the thinner the aperture, the better 
the visual acuity and light provided by the aperture to the eye, 
so long as the aperture is made in an opaque material. 
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In some embodiments, it may be desirable to pierce a 
relatively thick material With a pinhole aperture. For example, 
a pinhole aperture may be placed through a relatively thick 
eyeglass frame as shoWn in FIGS. 1A-C. In such cases, it may 
be desirable to provide a localiZed thinning or opening of the 
frame in an area around the aperture, to maximize the apera 
ture’s effective diameter/thickness ratio. FIG. 6 shoWs an 
enlarged vieW, partial cross-section through a frame member 
(602) that is supporting a lens (604). A pinhole aperture 606 
is provided through a front surface 608 of the frame member. 
Surface 608 is disposed aWay from the Wearer’s face (not 
shoWn) While surface 610 faces the Wearer’s face. A recess 
612 may be provided in surface 608. Pinhole aperture 606 
may pass from a bottom of the recess 612 through to the front 
surface 608. In this Way, the ratio (d/t) may be maintained in 
a desired range. 

The invention described and claimed herein is not to be 
limited in scope by the speci?c preferred embodiments herein 
disclosed, since these embodiments are intended as illustra 
tions of several aspects of the invention. Any equivalent 
embodiments are intended to be Within the scope of this 
invention. Indeed, various modi?cations of the invention in 
addition to those shoWn and described herein Will become 
apparent to those skilled in the art from the foregoing descrip 
tion. Such modi?cations are also intended to fall Within the 
scope of the appended claims 
What is claimed is: 
1. An optical device comprising: 
a ?rst vision element comprising at least one lens; and 
a generally opaque frame member de?ning a second vision 

element and supporting the ?rst vision element, the sec 
ond vision element comprising at least one aperture 
through an opaque portion of the frame member and 
having a maximum diameter (d) not greater than about 3 
mm extending through a thickness (t) of the frame mem 
ber, Wherein d:t is not less than 1:15; 

Wherein the second vision element comprises a pinhole 
aperture for at least partially correcting a refraction error 
ofa user’s eyes. 

2. The optical device of claim 1, Wherein the ?rst vision 
element at least partially reduces the refraction error of the 
user’ s eyes by bending some of the light rays entering through 
the at least one lens and into the user’s eyes. 

3. The optical device of claim 1, Wherein the second vision 
element at least partially reduces the refraction error of the 
user’s eyes by blocking some of the light rays Which Would 
otherWise enter into the periphery of the user’s eyes. 

4. The optical device of claim 3, Wherein the second vision 
element comprises tWo apertures. 
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5. The optical device of claim 4, Wherein the tWo apertures 

are separated by a distance that is approximately equal to the 
distance betWeen the pupils of the user’s eyes. 

6. The optical device of claim 3, Wherein the second vision 
element comprises a plurality of apertures. 

7. The optical device of claim 6, Wherein the plurality of 
apertures have diameters (d) Which are roughly uniform. 

8. The optical device of claim 6, Wherein the plurality of 
apertures are provided along a gradient of increasing diam 
eters (d). 

9. The optical device of claim 1, Wherein the ?rst and 
second vision elements are both arranged in front of the user’ s 
eyes such that the user looks through both the ?rst and second 
vision elements simultaneously. 

10. The optical device of claim 1, Wherein the at least one 
aperture is shaped in one or a combination of shapes selected 
from the group consisting of: a circle, an oval, triangle, a 
square, a rectangle, and a polygon. 

11. The optical device of claim 1, Wherein the at least one 
aperture has a diameter (d) no greater than 1 mm. 

12. The optical device of claim 11, Wherein the d:t ratio is 
greater than 2: 1. 

13. The optical device of claim 1, Wherein the frame is 
locally thinned in a surrounding area Where the aperture is 
placed. 

14. The optical device of claim 1, Wherein the aperture is 
disposed in a recess of the frame member. 

15. A corrective eyeWear comprising: 
at least one lens; 
a frame supporting the lens; and 
at least one pinhole aperture passing through an opaque 

portion of the frame and con?gured as a vision-enhanc 
ing feature, the at least one pinhole aperture having a 
maximum diameter (d) not greater than about 3 mm and 
a thickness (t), Wherein the thickness (t) is no greater 
than the diameter (d). 

16. The corrective eyeWear of claim 15, Wherein the frame 
comprises a frame front. 

17. The corrective eyeWear of claim 16, Wherein at least 
tWo pinhole apertures are disposed in the frame front. 

18. The corrective eyeWear of claim 17 comprising a plu 
rality of pinhole apertures, Wherein the pinhole apertures 
surround the at least one lens. 

19. The corrective eyeWear of claim 15, Wherein the at least 
one aperture has a diameter (d) no greater than 1 mm. 

20. The corrective eyeWear of claim 19, Wherein a ratio of 
d:t for the at least one pinhole aperture is greater than 2: 1. 

* * * * * 


