[DESCRIPTION]

[INVENTION TITLE]

Vision recovery training device

[TECHNICAL FIELD]

The disclosure relates to a vision recovery training
device for preventing an error in settings of an initial
position when a diopter is changed.

[BACKGROUND ART]

A structure that a human eye has is a kind of convex
lens, in which external light enters a magnifying lens, i.e.
a cornea and a crystalline lens of the eye, is focused as an
inverted image on a retina at a focal distance by refraction
in the magnifying lens, is reflected from the retina serving
as a mirror, and passes through the magnifying lens, 1i.e.
the crystalline lens and the cornea while changing the
inverted image into an magnified erect image, thereby making
a brain recognize the same magnified erect thing as that of
the outside world visible to the eyes.

In this case, by contraction and relaxation of a ciliary
body connected to the crystalline lens, the crystalline lens
becomes thicker when looking closely and has normal thickness
when looking far away. If someone reads a book or watches
TV at a close distance over a long period of time or
frequently and repeatedly, his/her crystalline lens being

thick is difficult to return to its original state and thus



s/he may become near-sighted. Such a myopic patient wears
glasses with concave lenses to compensate for the increased
thickness of the crystalline lens and correct his/her
eyesight. However, the glasses make the myopic patient see
things well, but lower his/her restorative abilities to
thereby cause a problem that the crystalline lens being thick
becomes hardened.

Meanwhile, a vision-information processing function
refers to a process for information between eyes and a brain,
which is also called a vision function. In other words, the
vision-information processing function refers to that
information input based on senses of touch, smell and hearing
and information input based on sensed of sight are quickly
sent to a brain and the brain synthetically interprets such
information. With this vision-information processing
function, it is possible to perceive a sense of distance, a
sense of speed, a sense of three dimension, etc.

The vision-information processing function is almost
irrelevant to whether eyesight is good or poor. When there
is a problem with the vision-information processing function,
it may be difficult to have sports or leports activities,
read a book, maintain attention and concentration, or write
an article. Therefore, such problems may be followed by
reading disabilities, dyslexia, attention deficit disorder,

learning disabilities, writing disabilities, social



disabilities, or etc.

The problem with the vision-information processing
function may arise when visual perception is excessively
used (for doing homework, reading a book, using a computer,
watching TV, etc.) while eyeballs are growing. Such problems
with the vision-information processing function may include
binocular dysfunction, control disorder, etc.

The  Dbinocular dysfunction may Dbe caused  when
extraocular muscles supporting a pupil do not normally
function, and the control disorder may be caused when the
contraction and relaxation for the crystalline lens are
abnormally made.

Accordingly, there have been proposed vision recovery
training device as a vision improving device, in which the
muscles are exercised and strengthened by changing a diopter
of a lens arranged in front of eyeballs.

However, a conventional vision recovery training device
has a problem of malfunctioning due to an error in settings
of an initial position value for a diopter lens while
rotation is made using various driving motors to change the
diopter.

[DISCLOSURE]

[TECHNICAL PROBLEM]

The disclosure 1is conceived to solve the foregoing

conventional problems, and the object of the disclosure is



to provide a vision recovery training device, which can
readily enhance each individual vision of wearers without
separately preparing glasses adjusted for their vision.

[TECHNICAL SOLUTION]

According to an aspect of the disclosure, there is
provided a vision recovery training device, which includes
a housing formed to be worn on a face around the eyes, a
pair of rotation modules mounted to an inside of the housing,
and a lens provided in each rotation module, at least one of
the rotation modules including: a rotation disc; a magnetic
body inserted in the rotation disc; and a sensor module
provided in the housing at a radial position corresponding
to the magnetic body.

According to an embodiment, the rotation disc may be
formed with an insertion hole, and the magnetic body may be
coupled to the insertion hole.

According to an embodiment, the device may further
include a plurality of projections protruding from an inner
circumferential surface of the insertion hole along a
lengthwise direction toward a center of the insertion hole
radially.

According to an embodiment, the rotation disc may be
rotatably supported on a rotary shaft formed in a support
frame, and a plurality of lenses different in a refractive

index may be radially arranged with respect to the rotary



shaft and spaced apart at a predetermined distance.

According to an embodiment, the rotation disc may be
formed with an insertion hole corresponding to at least one
lens among the plurality of lenses, and the magnetic body is
coupled to the insertion hole.

According to an embodiment, more than at least one of
magnetic bodies provided in the insertion hole of the
rotation disc may be different in magnetism, and the sensor
module may be configured to identify a position corresponding
to each lens.

According to an embodiment, the magnetic body may be
shaped like a column having a predetermined length, in which
N and S poles are at least one or more times alternately
arranged along a circumference of a hollow of the column,
and coaxially coupled to the inner circumference of the
rotary shaft.

According to an embodiment, the sensor module may
include a Hall sensor, and the Hall sensor may be arranged
to be spaced apart from the magnetic body in a radial

direction or an axial direction.

[ADVANTAGEOUS EFFECTS]
According to an embodiment of the disclosure, it is
possible to prevent an error in settings of an initial

position when a diopter is changed.



Further, there is an effect on readily enhancing each
individual vision of wearers without additional glasses
adjusted for their vision.

It will be understood that the effects of the disclosure
are not limited to the foregoing effects, but include all
effects deducible from the features disclosed in the detailed
description or appended claims.

[DESCRIPTION OF DRAWINGS]

FIG. 1 is an exploded perspective view of a vision
recovery training device according to an embodiment of the
disclosure.

FIG. 2 1is an enlarged view of a sensor module and a
magnetic body in FIG. 1.

FIG. 3 is a perspective view of illustrating a separated
state of a rotation disc in FIG. 1.

FIG. 4 is a perspective view of a vision recovery
training device according to another embodiment of the
disclosure.

FIG. 5 is a plan view of a vision recovery training
device according to still another embodiment of the
disclosure.

FIG. 6 illustrates an inside of a magnetic body in FIG.

[BEST MODE]

Hereinafter, the disclosure will be described with



reference to accompanying drawings. However, the disclosure
may be embodied in various forms, and is thus not limited to
the embodiments set forth herein. In the drawings, parts
unrelated to the descriptions will be omitted for clearly
describing the disclosure, and like numerals refer to like
elements throughout.

Throughout the disclosure, “connection” between a part
and another part includes not only “direct connection” but
also “indirect connection” leaving intermediate member in
between. Further, when a part “includes” an element, it
means that the part may not exclude another element but
include another element unless otherwise noted.

Below, embodiments of the disclosure will be described
in detail with reference to the accompanying drawings.

FIG. 1 is an exploded perspective view of a vision
recovery training device according to an embodiment of the
disclosure, FIG. 2 is an enlarged view of a sensor module
and a magnetic body in FIG. 1, and FIG. 3 is a perspective
view of illustrating a separated state of a rotation disc in
FIG. 1.

As shown in FIGS. 1 to FIG. 3, a vision recovery
training device according to an embodiment of the disclosure
may include a housing (not shown) formed to be worn on a
face around eyes, and a pair of rotation modules 10 rotating

as mounted to the inside of the housing.



Here, the housing includes one side formed with a
fitting surface (not shown) corresponding to and completely
fitted on a contour around a user’s eyes, and the other side
having an accommodating space to be mounted with a rotation
module 10.

Further, an inner side corresponding to a user’s face
is curved with a pair of opening holes (not shown) in regions
respectively corresponding to a pair of eyes and opened
having a predetermined size. The pair of opening holes 1is
formed to arrange a center point of each circle on an axial
line.

The rotation module 10 may include one pair of rotation
discs 100 and 200, a magnetic body 11, and a sensor module
H. Here, the sensor module H in this embodiment employs a
Hall sensor H, but various other sensors may be used as long
as they can measure magnetism of a magnetic body 11.

The rotation discs 100 and 200 may be interposed between
a pair of rear support frames 140 and 240 arranged at a rear
side, and a pair of front support frames 150 and 250 arranged
at a front side.

Although this embodiment illustrates that one pair of
rotation discs 100 and 200 is interposed between one pair of
support frames 150 and 250 and the other pair of support
frames 140 and 240, a single support frame may be provided

and a single rotation disc may be rotatably coupled to the



single support frame.

However, when one pair of rotation discs 100 and 200 is
provided, the rotation discs 100 and 200 have the same
symmetrical shapes with each other. Therefore, for
convenience of description, one rotation disc 100 and the
support frames 140 and 150 will be representatively described

The rotation disc 100 has a flat circular shape and
forms one of the pair having a parallel rotary shaft 110.
Here, the rotary shaft 110 may be hinge-coupled to the
support frames 140 and 150.

Further, according to this embodiment, the support
frames 140, 150, 240 and 250 are separated front and rear
frames and the rotary shaft 110 is interposed between the
front and rear frames. Alternatively, only one support frame
may be provided, and the rotary shaft may be coupled to such
one support frame. In this case, it 1is natural that one
rotary shaft is used.

On the rotation disc 100, a plurality of different
diopter 1lenses (not shown) may be radially arranged at
regular intervals with respect to the rotary shaft 110. For
convenience of description, FIGS. 1 and 2 illustrate only
holes 120 without the diopter lenses. However, the diopter
lens having a matching diameter may be mounted to each of
the holes 120

The rotation disc 100 may rotate so that the plurality



of diopter lenses different in prescription can rotate step
by step like a revolver.

For example, when there are five diopter lenses, the
rotation may be made by all five steps.

In this case, a step motor may be used. In other words,
a position at which the sensor module H detects the magnetic
body 11 may be set as an initial position of the rotation
disc 100, which will be described later, and the rotation
may be made as much as a preset angle per one pulse by the
step motor during the rotation of the rotation disc 100,
thereby maintaining an equiangular rotation of the rotation
disc 100 through only one magnetic body 11.

One step described in the disclosure may refer a step
of shifting to an adjacent diopter lens. Because the
rotation 1s made step by step like a revolver to shift to
the adjacent diopter lens, the diopter lens according to the
disclosure may be called a revolver lens.

However, the number of diopter lenses may vary depending
on use environments without limitations.

One pair of rotation discs 100 and 200 may move close
to or away from each other by connection frames 130 and 230.

The connection frames 130 and 230 are to change a
distance between the rotation discs 100 and 200 forming one
pair.

Specifically, the connection frames 130 and 230 are
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respectively formed at intersecting positions on the
opposite surfaces of support frames 140 and 240 forming one
pair.

In other words, the connection frames 130 and 230 may
include a first rack gear 131 and a second rack gear 231
arranged to respectively protrude upward and downward, a
pinion gear (not shown) arranged to rotate as engaged between
the first rack gear 131 and the second rack gear 231 and
rotating to move the first rack gear 131 and the second rack
gear 231 in the opposite directions to each other, and a
connection gear (not shown) fastened to rotate integrally
with the pinion gear and connected to a driving shaft of a
driving module (not shown).

For example, as shown in FIGS. 1 and 2, one connection
frame 130 horizontally protrudes from a lower end of one
rear support frame 140 of one pair of support frames 140 and
240, and the other connection frame 230 may horizontally
protrude from an upper end of the other rear support frame
240.

Although it is not shown, the first rack gear 131 and
the second rack gear 231 are moved close to or away from
each other by the rotation of the pinion gear engaging with
the first rack gear 131 and the second rack gear 231, and
thus adjusted to correspond to a space between eyes of a

user.
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The support frames 140, 150, 240 and 250 are coupled to
each other to support the rotation of the rotation disc 100.

In a case of two rotation discs 100 and 200, the support
frames 140 and 240 are formed with hinge holes 141 and 241
on one sides thereof to support the rotation of the rotation
discs 100 and 200, and coupled to the other support frames
150 and 250 as rotary shafts 110 and 210 of the rotation
discs 100 and 200 are coupled to the hinge holes 141 and 241,
respectively.

Driving members 160 and 260 may be provided in the
fronts of the support frames 150 and 250 and coaxially couple
with the rotary shafts 110 and 210.

The driving members 160 and 260 may provide rotational
force for driving the rotation discs 100 and 200 to rotate
in one direction or the other direction. Here, the driving
members 160 and 260 may include a step motor or the like to
thereby achieve forward and backward rotations.

Referring back to FIGS. 1 and 2, one rotation disc 100
will be representatively described for convenience. The
rotation disc 100 may include the magnetic body 11 inserted
in the thickness direction thereof. In this case, the
magnetic body 11 may be provided at a position near to one
among the plurality of diopter lenses. Like this, the
position of the magnetic body 11 is to set one among the

plurality of diopter lenses as a reference point, details of
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which will be described later.

Specifically, the rotation disc 100 may be formed with
an insertion hole 1la corresponding to at least one among
the plurality of lenses, and the magnetic body 11 may couple
with the insertion hole 1la. The magnetic body 11 maybe
forcibly fitted to the insertion hole 1la. In this case, a
plurality of projections 1lb protruding along the lengthwise
direction of the insertion hole 1la may be formed on an inner
circumferential surface of the insertion hole 1lla radially
toward the center of the insertion hole 1la. Thus, the
magnetic body 11 can be firmly coupled to the inner
circumferential surface of the insertion hole 1lla.

The magnetic body 11 may include a permanent magnet or
the like shaped like a column having a predetermined height.
As described above, the magnetic body 11 may be fitted so
that its outer circumferential surface can meet the inner
circumferential surface of the insertion hole 1lla. Besides,
the magnetic body 11 may include a material having various
shapes and exerting a certain magnetic force as long as it
can be in surface-contact with and be forcibly fitted to the
insertion hole 1lla.

The sensor module H may be fastened on to the inner
surface of the housing.

The sensor module H may be installed on the inner

surface of the housing at a position to face with the
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magnetic body 11 while the rotation disc 100 rotates.

In other words, the magnetic body 11 and the sensor
module H are installed at respective positions to face with
each other while both the rotation disc 100 and the magnetic
body 11 are rotated together, and change in a direction of
a magnetic field 1is detected as the magnetic body 11
repetitively moves close to or away from the sensor module
H, thereby measuring change in Hall voltage.

An electric signal changed in this process is converted
into an analog signal or a digital signal, and the position
of the magnetic body 11 moving around the sensor module H is
measured based on a conversion cycle of this signal.

As described above, it is possible to obtain information
about the reference position of the rotation disc 100 as the
sensor module H moves close to the magnetic body 11 when the
rotation disc 100 rotates.

In other words, a moment when the magnetic body 11 of
the rotation disc 100 comes close to the sensor module H is
set as information about an initial position, and therefore
the position where the magnetic body 11 is detected 1is
identified as the initial position even through the rotation
disc 100 is repetitively rotated forward and backward.

With this, in a case of wusing the vision recovery
training device, a user controls the rotation disc 100 to

rotate forward or backward so as to place a diopter lens of
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desired power to a position corresponding to the eyes,
thereby maintaining the settings of the initial position of
the rotation disc 100 while selecting the diopter lens for
correction of eyesight.

In addition, it is possible to prevent malfunction due
to loss of information about the previously set position of
the rotation disc even though electric power supplied to the
vision recovery training device is suddenly cut off.

FIG. 4 1is a perspective view of a vision recovery
training device according to another embodiment of the
disclosure.

As shown in FIG. 4, a plurality of insertion holes 22,
23, 24, 25 and 26 may be provided on a rotation disc 20 in
a thickness direction.

In this case, each of the insertion holes 21a, 22, 23,
24, 25 and 26 is fitted with a magnetic body on each inner
circumference surface thereof, but they will be illustrated
without the magnetic body for convenience of description.

The insertion hole 21a formed adjacent to the insertion
hole 22 may be provided in such a manner that two insertion
holes 2la and 22 are next to each other to be set as the
initial position of the rotation disc 20. When two insertion
holes 2la and 22 are provided adjoining one diopter lens
among the plurality of diopter lenses, a position where

magnetic flux density caused by two magnetic bodies 1is
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detected by a sensor module is set as the initial position.

The plurality of insertion holes 22, 23, 24, 25 and 26
may be radially arranged outward with respect to a rotary
shaft 20a of the rotation disc 20.

In this case, a direct current (DC) motor may be
employed so that a space between the other insertion holes
23, 24, 25 and 26 can be detected as much as an interval for
the diopter lenses when the rotation disc 20 rotates.

When there are the plurality of insertion holes 22, 23,
24, 25 and 26, the magnetic Dbodies installed 1in the
respective insertion holes 22, 23, 24, 25 and 26 may be
different 1in magnetism and thus varied in magnetic flux
density depending on the adjacent diopter lenses. Therefore,
the diopter lens may be identified based on the corresponding
magnetic body regardless of the initial position or rotated
position of the rotation disc 20.

FIG. 5 is a plan view of a vision recovery training
device according to still another embodiment of the
disclosure, and FIG. 6 illustrates an inside of a magnetic
body in FIG. 5.

As shown in FIGS. 5 and 6, a magnetic body 12 in a
vision recovery training device according to this embodiment
of the disclosure 1is shaped 1like a column having a
predetermined length, in which N and S poles are alternately

arranged along a circumference of a hollow of the column,
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and coaxially coupled to the inner circumference of the
rotary shaft 110 of the rotation disc 100. Alternatively,
the magnetic body 12 may have various shapes such as a
cylinder, a polygonal prism, etc. having a predetermined
length.

The features of FIGS. 5 and 6 are the same as those of
FIGS. 1 and 2 except that the hollow magnetic body 12 having
a predetermined length is coaxially arranged on the rotary
shaft 110, and thus repetitive descriptions thereof will be
avoided.

As shown in FIGS. 5 and 6, when the magnetic body 12
has a cylindrical shape, a projection is separately formed
on an inner wall of a housing, and a sensor module 13 is
mounted to the projection. Thus, the sensor module 13 may
be installed at a position being spaced apart outward in a
radial direction from the outer circumference of the
cylindrical magnet 12.

Like those of FIGS. 1 and 2, the magnetic body 12 and
the sensor module 13 are installed to face each other while
both the rotation disc 100 and the magnetic body 12 are
rotated at a time, and the S or N pole of the magnetic body
12 is alternately arranged at least one or more times around
the sensor module 13 and repetitively close to or away from
the sensor module 13 so that change in Hall voltage can be

measured by detecting direction change in a magnetic field.
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An electric signal changed in this process is converted
into an analog signal or a digital signal, and the position
of the pole of the magnetic body 12 moving around the sensor
module 13 is measured based on a conversion cycle of this
signal.

As described above, it is possible to obtain information
about the reference position of the rotation disc 100 as the
sensor module 13 moves close to the magnetic body 12 when
the rotation disc 100 rotates.

In other words, a moment when the magnetic body 12 of
the rotation disc 100 repetitively comes close to the sensor
module 13 is set as information about the initial position,
and therefore the position where a certain pole of the
magnetic body 11 is detected is identified as the initial
position even through the rotation disc 100 is repetitively
rotated forward and backward.

Meanwhile, FIG. 6 illustrates that the sensor module 13
is arranged to be spaced apart from the outer circumference
of the magnetic body 12, but the sensor module 13 may be
arranged to be spaced apart from one direction along the
axial direction of the magnetic body 12 and detect change in
the magnetic fields of the alternately arranged different
poles of the magnetic body 12.

Further, a plurality of polar members N and S of the

magnetic body 12 may be different in magnetism. In this
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case, one polar member adjacent to the sensor module 13 is
different in magnetic flux density from the other polar
member, and therefore the diopter lens is identified based
on the corresponding polar member regardless of the initial
position or rotated position of the rotation disc 20.

The foregoing description of the disclosure 1is for
illustrative purposes only, and it will be thus understood
that various changes can be easily made without departing
from technical concept of the disclosure or changing

essential features by a person having an ordinary skill in

the art to which the disclosure pertains. Therefore, the
foregoing embodiments have to be understood not
restrictively but illustratively in all aspects. For

example, an element described as a singular form may be
embodied as divided, and elements described as a divisional
form may be embodied as combined.

The scope of the disclosure is defined by the appended
claims, and it 1s appreciated that all changes or
modifications made from the scope of the claims and their

equivalents are included in the scope of the disclosure.
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[CLAIMS]

1. A vision recovery training device, which comprises
a housing formed to be worn on a face around the eyes, a
pair of rotation modules mounted to an inside of the housing,
and a lens provided in each rotation module,

at least one of the rotation modules comprising:

a rotation disc;

a magnetic body inserted in the rotation disc; and

a sensor module provided in the housing at a radial
position corresponding to the magnetic body.

2. The vision recovery training device according to
claim 1, wherein the rotation disc 1is formed with an
insertion hole, and the magnetic body 1is coupled to the
insertion hole.

3. The vision recovery training device according to
claim 2, further comprising a plurality of projections
protruding from an inner circumferential surface of the
insertion hole along a lengthwise direction toward a center
of the insertion hole radially.

4. The vision recovery training device according to
claim 2, wherein the rotation disc is rotatably supported on
a rotary shaft formed in a support frame, and a plurality of
lenses different in a refractive index are arranged at
predetermined intervals radially with respect to the rotary

shaft.
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5. The vision recovery training device according to
claim 4, wherein the rotation disc is formed with an
insertion hole corresponding to at least one lens among the
plurality of lenses, and the magnetic body is coupled to the
insertion hole.

6. The vision recovery training device according to
claim 2 or 5, wherein more than at least one of magnetic
bodies provided in insertion hole of the rotation disc are
different in magnetism, and the sensor module is configured
to identify a position corresponding to each lens.

7. The vision recovery training device according to
claim 1, wherein the magnetic body is shaped like a column
having a predetermined length, in which N and S poles are at
least one or more times alternately arranged along a
circumference of a hollow of the column, and coaxially
coupled to the inner circumference of the rotary shaft.

8. The vision recovery training device according to
claim 7, wherein

the sensor module comprises a Hall sensor, and

the Hall sensor is arranged to be spaced apart from the

magnetic body in a radial direction or an axial direction.
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