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(57)  An electronic apparatus according to an embo-
diment comprises: a body housing; a first strap con-
nected to one end of the body housing; a second strap
connected to the other end of the body housing; and a
fastening device for integrally fastening or separating the
first and second straps. The fastening device includes: a
first fastening member which can move along the first
strap and includes a first surface oriented in a first direc-
tion, a second surface oriented in a second direction
opposite to the first direction, and a first side surface
oriented in a first lateral direction perpendicular to each
ofthe first and second directions, wherein a first magnetic
body having afirst polarity is disposed on the first surface;
and a second fastening member which includes a third
surface oriented in a third direction, a fourth surface
oriented in a fourth direction opposite to the third direc-
tion, and a second side surface oriented in a second
lateral direction perpendicular to each of the third and
fourth directions, wherein a second magnetic body hav-
ing a second polarity opposite to the first polarity is
disposed on the second fastening member, and the
second fastening member is integrally fastened to or
separated from the first fastening member and is rota- FIG.5
tably connected to the second strap. Various other em-

bodiments that can be understood through the specifica-

tion are also possible.
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Description
[Technical Field]

[0001] The disclosure relates to a wearable electronic
apparatus including a strap fastening device which al-
lows a main body to be worn on wrist.

[Background Art]

[0002] An electronic apparatus, for example, a wear-
able electronic apparatus, may require a separate wear-
ing device to be worn on user’s body. For example, a
wrist-wearable electronic apparatus may include two
straps to allow a main body to be worn on wrist, and a
fastening device for fastening the two straps.

[0003] The fastening device may include a fixing mem-
ber disposed on one strap, and fixing holes formed on the
other strap, and the two straps may be fastened to each
other by inserting the fixing member into one selected
hole, so that the main body is worn on wrist.

[0004] Alternatively, magnetic substances having dif-
ferent polarities may be disposed at ends of the straps,
and the two straps may be fastened to each other by an
attractive force between the magnetic substances, so
that the main body is worn on wrist.

[Disclosure of Invention]
[Technical Problem]

[0005] The fastening device using the fixing member
and the fixing hole may be inconvenient in fastening or
unfastening the straps.

[0006] In the case of the fastening device using the
magnetic substance, the fastening state may be unstable
and there may be arisk that the main body unintentionally
drops down, and if the fastening state by the magnetic
substances is strengthened, it may be inconvenient to
unfasten.

[0007] The disclosure provides a wearable electronic
apparatus including a strap fastening device, which ap-
plies a semi-open/semi-closed structure, so that rela-
tively less user force is required to attach or detach
and it is easy to fasten/unfasten straps.

[0008] The disclosure provides a wearable electronic
apparatus including a strap fastening device which is
capable of fastening/unfastening straps with a simple
operation.

[0009] The disclosure provides a wearable electronic
apparatus including a strap fastening device which has a
separate locking structure to prevent straps from being
unintentionally released.

[0010] The disclosure provides a wearable electronic
apparatus including a strap fastening device which en-
ables a user to intuitively recognize a fastening or un-
fastening operation of a fastening device.
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[Solution to Problem]

[0011] Accordingtoanembodimentofthe disclosure, a
wearable electronic apparatus may include: a main body
housing; a first strap connected to one end of the main
body housing; a second strap connected to the other end
of the main body housing; and a fastening device con-
figured to integrally fasten the first, second straps to each
other or to separate the first, second straps from each
other, and the fastening device may include: a first fas-
tening member including: a first surface facing in a first
direction; a second surface facing in a second direction
which is opposite to the first direction; and a first side
surface facing in a first lateral direction which is perpen-
dicular to the first, second directions, wherein a first
magnetic substance of a first polarity is disposed on
the first surface, and the first fastening member is mo-
vable along the first strap; and a second fastening mem-
ber including: a third surface facing in a third direction; a
fourth surface facing in a fourth direction which is oppo-
site to the third direction; and a second side surface
facing in a second lateral direction which is perpendicular
to the third, fourth directions, wherein a second magnetic
substance of a second polarity which is opposite to the
first polarity is disposed in the second fastening member,
and the second fastening member is integrally coupled
with or is decoupled from the first fastening member, and
is rotatably connected to the second strap.

[Advantageous Effects of Invention]

[0012] According to various embodiments of the dis-
closure, a relatively less user force is exerted in faste-
ning/unfastening, and thus it is easy to fasten/unfasten
straps.

[0013] According to various embodiments of the dis-
closure, itis possible to fasten/unfasten the straps with a
simple operation.

[0014] According to an embodiment of the disclosure,
the straps may be prevented from being released inad-
vertently due to a locking structure, and a damage
caused by dropping of the main body may be prevented.
[0015] According to an embodiment of the disclosure,
the main body may be prevented from dropping down by
the connection device of the first, second fastening mem-
bers when the fastening device performs a fastening/un-
fastening operation.

[0016] According to an embodiment of the disclosure,
fastening of the fastening device may be enhanced by a
stopper formed at an end of the second strap.

[Brief Description of Drawings]
[0017]
FIG. 1is aperspective viewillustrating a front surface

of a mobile electronic apparatus according to an
embodiment;
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FIG. 2is a perspective view illustrating a rear surface
of the electronic apparatus of FIG. 1;

FIG. 3 is an exploded perspective view of the elec-
tronic apparatus of FIG. 1;

FIG. 4A is a perspective view illustrating a fastening
device in a state in which first, second fastening
members are fastened to each other according to
an embodiment of the disclosure;

FIG. 4B is a perspective view illustrating the fasten-
ing device in a state in which the first, second fasten-
ing members are released from each other accord-
ing to an embodiment of the disclosure;

FIG. 5 is an exploded perspective view illustrating a
fastening device according to an embodiment of the
disclosure;

FIG. 6A is a cross-sectional view illustrating a fas-
tening device with first, and second fastening mem-
bers being fastened to each other according to an
embodiment of the disclosure;

FIG. 6B is a perspective view illustrating the first
fastening member according to an embodiment of
the disclosure;

FIG. 7A is a perspective view illustrating a fastening
device with first, second fastening member being
fastened to each other as viewed from the bottom
according to an embodiment of the disclosure;
FIGS. 7B to 7D are views illustrating a process of
releasing a fastened state according to an embodi-
ment, wherein FIG. 7B is a side view illustrating the
fastening device with the first, second fastening
members being fastened to each other according
to an embodiment of the disclosure;

FIG. 7C is a side view illustrating a semi-open state
achieved by rotation of the second fastening mem-
ber according to an embodiment of the disclosure;
FIG. 7D is a side view illustrating a state in which the
second fastening member is separated from the first
fastening member according to an embodiment of
the disclosure;

FIGS. 8A to 8C are views illustrating a fastening
process according to an embodiment of the disclo-
sure, wherein FIG. 8A is a side view illustrating the
fastening device with first, second fastening mem-
bers are separated according to an embodiment of
the disclosure,

FIG. 8B is a side view illustrating a semi-closed state
achieved by rotation of the second fastening mem-
ber according to an embodiment of the disclosure;
FIG. 8C is a side view illustrating a state in which the
second fastening member is fastened to the first
fastening member according to an embodiment of
the disclosure;

FIG. 9 is a cross-sectional view illustrating a state in
which a pressed state of a first strap is released by
rotation of a strap length adjustment member ac-
cording to an embodiment of the disclosure;

FIG. 10is a cross-sectional view illustrating a state in
which the first strap is pressed by rotation of the strap
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length adjustment member according to an embodi-
ment of the disclosure;

FIG. 11Ais a perspective view illustrating a fastening
device with first, second fastening member being
fastened to each other according to an embodiment
of the disclosure;

FIG. 11B is a perspective view illustrating the fasten-
ing device with the first, second fastening members
being unfastened from each other according to an
embodiment of the disclosure;

FIG. 12is an exploded perspective view illustrating a
fastening device according to an embodiment of the
disclosure;

FIG. 13 is a perspective view illustrating a state in
which a strap length adjustment member is rotated
from a rotation opening of a first fastening member
according to an embodiment of the disclosure;

FIG. 14 is a cross-sectional view illustrating a fasten-
ing device according to an embodiment of the dis-
closure;

FIG. 15is a cross-sectional view illustrating a fasten-
ing device according to an embodiment of the dis-
closure;

FIG. 16A is a cross-sectional view illustrating a fas-
tening device in a state in which fastening is en-
hanced by a stopper according to an embodiment
of the disclosure;

FIG. 16B is a cross-sectional view illustrating the
fastening device when the fastening device is worn
on wrist according to an embodiment of the disclo-
sure;

FIG. 17 is a perspective view illustrating a hook
according to an embodiment of the disclosure;

FIG. 18 is a cross-sectional view illustrating a hook
according to an embodiment of the disclosure; and
FIG. 19 is a cross-sectional view illustrating a hook
according to an embodiment of the disclosure.

[0018] Regarding explanation of the drawings, the
same or like reference numerals may be used to refer
to the same or like components.

[Best Mode for Carrying out the Invention]

[0019] Hereinafter, various embodiments of the disclo-
sure will be described with reference to the accompany-
ing drawings. It should be appreciated that various em-
bodiments are not intended to limit the disclosure to
particular embodiments and include various modifica-
tions, equivalents, and/or alternatives of embodiments
of the disclosure.

[0020] FIG. 1 is a perspective view illustrating a front
surface of a mobile electronic apparatus according to an
embodiment, and FIG. 2 is a perspective view illustrating
a rear surface of the electronic apparatus of FIG. 1.
[0021] Referring to FIGS. 1 and 2, the electronic ap-
paratus 100 according to an embodiment may include a
housing 110 which includes a first surface (or a front
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surface) 110A, a second surface (or arear surface) 110B,
and a side surface 110C surrounding a space between
the first surface 110A and the second surface 110B, and
fastening members 150, 160 which are connected to at
least a part of the housing 110 and are configured to allow
the electronic apparatus 100 to be removably fastened to
a part of user’s body (for example, a wrist, an ankle, etc.).
In another embodiment (not shown), the housing may
refer to a structure that forms a part of the first surface
110A, the second surface 110B, and the side surface
110C of FIG. 1. According to an embodiment, the first
surface 110A may be formed by a front surface plate 101
having at least a part substantially transparent (for ex-
ample, a glass plate including various coating layers, ora
polymer plate). The second surface 110B may be formed
by arear surface plate 117 which is substantially opaque.
The rear surface plate 107 may be formed by, for exam-
ple, coated or colored glass, ceramic, a polymer, metal
(for example, aluminum, stainless steel (STS), or mag-
nesium), or a combination of at least two of the above-
mentioned materials. The side surface 110C may be
formed by a side surface bezel structure 106 (or a "side
surface member") which is coupled with the front surface
plate 101 and the rear surface plate 107 and includes
metal and/or a polymer. In a certain embodiment, the rear
surface plate 107 and the side surface bezel structure
106 may be integrally formed with each other, and may
include the same material (for example, a metallic ma-
terial such as aluminum). The fastening members 150,
160 may be formed of various materials in various
shapes. The fastening members 150, 160 may be formed
in an integrated type with a woven material, leather,
rubber, urethane, metal, ceramic or a combination of at
least two of the aforementioned materials, or may be
formed of a plurality of unit links movable relative to one
another.

[0022] According to an embodiment, the electronic
apparatus 100 may include at least one of a display
120 (see FIG. 3), audio modules 105, 108, a sensor
module 111, key input devices 102, 103, 104, and a
connector hole 109. In a certain embodiment, the elec-
tronic apparatus 100 may omit at least one of the com-
ponents (for example, the key input devices 102, 103,
104, the connector hole 109, or the sensor module 111) or
may additionally include other components.

[0023] According to an embodiment, the display 100
may be exposed through a corresponding portion of the
frontsurface plate 101, forexample. The display 120 may
have a shape corresponding to the shape of the front
surface plate 101, or may be formed in various shapes
such as a circular shape, an elliptical shape, or a poly-
gonal shape. The display 120 may be coupled with or
may be disposed adjacent to a touch sensing circuit, a
pressure sensor for measuring an intensity (pressure) of
a touch, and/or a fingerprint sensor.

[0024] According to an embodiment, the audio mod-
ules 105, 108 may include a microphone hole 105 and a
speaker hole 108. The microphone hole 105 may have a
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microphone disposed therein to acquire an external
sound, and in a certain embodiment, the microphone
hole may have a plurality of microphones disposed there-
in to detect a direction of a sound. The speaker hole 108
may be used as an external speaker or a receiver for
communication. In a certain embodiment, the speaker
holes 108 and the microphone hole 105 may be imple-
mented by one hole or a speaker may be included without
the speaker holes 108 (for example, a piezo speaker).
[0025] According to an embodiment, the sensor mod-
ule 111 may generate an electric signal or a data value
corresponding to an internal operation state or an ex-
ternal environment state of the electronic apparatus 100.
The sensor module 111 may include, for example, a
biometric sensor module 111 (for example, an HRM
sensor) disposed on the second surface 110B of the
housing 110. The electronic apparatus 100 may further
include a sensor module (not shown), for example, at
least one of a gesture sensor, a gyro sensor, an atmo-
spheric pressure sensor, a magnetic sensor, an accel-
eration sensor, a grip sensor, a color sensor, an infrared
(IR) sensor, a biometric sensor, a temperature sensor, a
humidity sensor, or an illuminance sensor.

[0026] According to an embodiment, the key input
devices 102, 103, 104 may include a wheel key 102
which is disposed on the first surface 110A of the housing
110 and is rotatable in at least one direction, and/or a side
key button 102, 103 which is disposed on the side surface
110C of the housing 110. The wheel key may have a
shape corresponding to the shape of the front surface
plate 102. In another embodiment, the electronic appa-
ratus 100 may not include a part or entirety of the key
input devices 102, 103, 104 mentioned above, and the
key inputdevice 102, 103, 104 that is notincluded may be
implemented on the display 120 in other forms such as a
soft key. The connector hole 109 may include other
connector holes (not shown) to accommodate a connec-
tor (for example, a USB connector) for exchanging power
and/or data with an external electronic apparatus and a
connector for exchanging an audio signal with an exter-
nal electronic apparatus. The electronic apparatus 100
may further include a connector cover (not shown) to
cover at least a part of the connector hole 109 and to
prevent entrance of external foreign substances to the
connector hole.

[0027] According to an embodiment, the fastening
members 150, 160 may be attachably and detachably
fastened to at least some areas of the housing 110 by
using locking members 151, 161. The fastening mem-
bers 150, 160 may include one or more of afixing member
152, a fixing member fastening hole 153, a band guide
member 154, and a band fixing loop 155.

[0028] Accordingtoanembodiment, the fixing member
152 may be configured to fix the housing 110 and the
fastening members 150, 160 to a part of user’s body (for
example, a wrist, an ankle, etc.) The fixing member
fastening hole 153 may fix the housing 110 and the
fastening members 150, 160 to a part of the user’s body
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in response to the fixing member 152. The band guide
member 154 may be configured to restrict a movement
range of the fixing member 152 when the fixing member
152 is fastened to the fixing member fastening hole 153,
so that the fastening members 150, 160 are fastened in
close contact with a part of the user’s body. The band
fixing loop 155 may restrict a movement range of the
fastening members 150, 160 while the fixing member 152
and the fixing member fastening hole 153 are fastened to
each other.

[0029] FIG. 3 is an exploded perspective view of the
electronic apparatus of FIG. 1.

[0030] Referring to FIG. 3, the electronic apparatus
300 may include a side bezel structure 310, a wheel
key 320, a front surface plate 101, a display 120, a first
antenna 350, a second antenna 355, a support member
360 (for example, a bracket), a battery 370, a printed
circuit board 380, a sealing member 390, a rear surface
plate 393, and fastening members 395, 397. Atleast one
of the components of the electronic apparatus 300 may
be the same as or similar to at least one of the compo-
nents of the electronic apparatus 100 of FIG. 10r2,and a
redundant explanation thereof will be omitted. The sup-
port member 360 may be disposed in the electronic
apparatus 300 to be connected with the side bezel struc-
ture 310 or may be integrally formed with the size bezel
structure 310. The support member 360 may be formed
of a metallic material and/or a non-metallic material (for
example, a polymer). The support member 360 may have
one surface coupled with the display 120 and the other
surface coupled with the printed circuit board 380. A
processor, a memory, and/or an interface may be
mounted on the printed circuit board 380. The processor
may include, for example, one or more of a central
processing device, an application processor, a graphic
processing unit (GPU), an application processor, a sen-
SOr processor, or a communication processor.

[0031] According to an embodiment, the memory may
include, for example, a volatile memory or a non-volatile
memory. The interface may include, for example, a high
definition multimedia interface (HDMI), a universal serial
bus (USB)interface, an SD card interface and/oran audio
interface. The interface may electrically or physically
connect the electronic apparatus 300 with an external
electronic apparatus, and may include a USB connector,
an SD card/MMC connector, or an audio connector.
[0032] According to an embodiment, the battery 370 is
a device for supplying power to at least one component of
the electronic apparatus 300, and for example, may
include a primary battery which is not rechargeable, or
arechargeable secondary battery or a fuel cell. Atleasta
part of the battery 370 may be disposed on substantially
the same plane as the printed circuit board 380. The
battery 370 may be integrally disposed in the electronic
apparatus 100, or may be attachably and detachably
disposed in the electronic apparatus 100.

[0033] According to an embodiment, the first antenna
350 may be disposed between the display 120 and the
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support member 360. The first antenna 350 may include,
for example, a near field communication (NFC) antenna,
a wireless charging antenna, and/or a magnetic secure
transmission (MST) antenna. The first antenna 350 may
perform short-range communication with an external
device, or may wirelessly transmit and receive power
necessary for charging, and may transmit a magnet-
ism-based signal including a short-range communication
signal or payment data. In another embodiment, an an-
tenna structure may be formed by a part of the side bezel
structure 310 and/or the support member 360 or a com-
bination thereof.

[0034] According to an embodiment, the second an-
tenna 355 may be disposed between the circuit board
380 and the rear surface plate 393. The second antenna
355 may include, for example, a near field communica-
tion (NFC) antenna, a wireless charging antenna, and/or
a magnetic secure transmission (MST) antenna. The
second antenna 355 may perform short-range commu-
nication with an external device, or may wirelessly trans-
mit and receive power necessary for charging, and may
transmit a magnetism-based signal including a short-
range communication signal or payment data. In another
embodiment, an antenna structure may be formed by a
part of the side bezel structure 310 and/or the rear sur-
face plate 393 or a combination thereof.

[0035] According to an embodiment, the sealing mem-
ber 390 may be positioned between the side bezel struc-
ture 310 and the rear surface plate 393. The sealing
member 390 may be configured to block moisture and
foreign substances from entering a space surrounded by
the size bezel structure 310 and the rear surface plate
393 from the outside.

[0036] FIG. 4A is a perspective view illustrating a fas-
tening device in a state in which first, second fastening
members are fastened to each other according to an
embodiment of the disclosure. FIG. 4B is a perspective
view illustrating the fastening device in a state in which
the first, second fastening members are released from
each otheraccording to an embodiment of the disclosure.
[0037] Referring to FIGS. 4A and 4B, an electronic
apparatus (for example, the electronic apparatus 100
illustrated in FIG. 1) in which a fastening device 40
according to an embodiment is disposed may be a wear-
able electronic apparatus which is worn on user’s body,
and for example, may be a wearable electronic apparatus
of a watch type which is worn on user’s wrist (hereinafter,
referred to as an "electronic apparatus").

[0038] According to an embodiment, the electronic
apparatus may include a main body housing (for exam-
ple, the housing 11Qillustrated in FIG. 1),and may include
first, second straps 51, 52 and the fastening device 40 for
allowing the main body housing to be worn on wrist.
[0039] According to an embodiment, the electronic
apparatus may include the first strap 51 connected to
one end of the main body housing and the second strap
52 connected to the other end of the main body housing,
and the fastening device 40 which integrally fastens or
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separates the first, second straps 51, 52. The electronic
apparatus may be worn on wrist or may be separated
from wrist by the fastening device 40.

[0040] According to an embodiment, the fastening de-
vice 40 may include a first fastening member 41 disposed
on the first strap 51, and a second fastening member 42
disposed on the second strap 52. According to an em-
bodiment, the first fastening member 41 may be movable
along thefirststrap 51, and the second fastening member
42 may be disposed on the second strap 52 to be rota-
table about a first rotation axis a1. The fastening device
40 according to an embodiment may integrally fasten the
first, second fastening members 41, 42 by using an
attractive force generated between magnetic sub-
stances, or may separate the first, second fastening
members 41, 42 by applying a predetermined force.
According to an embodiment, when the first fastening
member 41 and the second fastening member 42 are
positioned within a specific distance due to a magnetic
force of the magnetic substances, the first fastening
member 41 and the second fastening member 42 may
be fastened to each other by an attractive force gener-
ated between the magnetic substances.

[0041] FIG. 5is an exploded perspective view illustrat-
ing a fastening device according to an embodiment of the
disclosure. FIG. 6A is a cross-sectional view illustrating
the fastening device with first, second fastening mem-
bers being fastened to each other according to an em-
bodiment of the disclosure. FIG. 6B is a perspective view
illustrating the second fastening member according to an
embodiment of the disclosure.

[0042] Referringto FIGS. 5 to 6B, the fastening device
40 according to an embodiment may include a first fas-
tening member 41, a second fastening member 42, a first
magnetic substance m1, and a second magnetic sub-
stance m2. According to an embodiment, the first mag-
netic substance m1 may be disposed in the first fastening
member 41 and the second magnetic substance m2 may
be disposed in the second fastening member 42. For
example, the first magnetic substance m1 and the sec-
ond magnetic substance m2 may include a magnetic
material of a chip size. According to an embodiment,
the first magnetic substance m1 may be a first polarity
and the second magnetic substance m2 may be a second
polarity which is opposite to the first polarity. For example,
when the first magnetic substance m1 is the N-polarity,
the second magnetic substance m2 may be the S-polar-
ity, and, when the first magnetic substance m1 is the S-
polarity, the second magnetic substance m2 may be the
N-polarity. According to an embodiment, the first fasten-
ing member41 and the second fastening member 42 may
be fastened to each other in close contact with each other
by an attractive force generated between the first mag-
netic substance m1 and the second magnetic substance
m2, and may maintain the fastened state.

[0043] Accordingto an embodiment, the first fastening
member 41 may include a first surface 41afacingin afirst
direction @ (for example, an upward direction), a second
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surface 41b facing in a second direction @ (for example,
a downward direction) which is opposite to the first direc-
tion , and a first side surface 41c facing in a first lateral
direction which is perpendicular to the first, second direc-
tions @, @. For example, the first fastening member 41
may have a box-like shape. According to an embodiment,
the first fastening member 41 may have the first magnetic
substance m1 disposed on the side of the first surface
41a, and a strap length adjustment member 46 formed on
the side of the second surface 41b. According to an
embodiment, the first magnetic substance m1 may be
fixed to the first fastening member 41 by using a rubber
packing 45. According to an embodiment, a first magnet
cover 43 may be attached to an outer surface of the first
magnetic substance m1 disposed in the first fastening
member 41, so that the first magnetic substance may be
protected from the outside.

[0044] According to an embodiment, the second fas-
tening member 42 may include a third surface 42a facing
in athird direction ® (forexample, an upward direction), a
fourth surface 42b facing in a fourth direction @ (for
example, a downward direction) which is opposite to
the third direction ®, and a second side surface 42c
facing in a second lateral direction which is perpendicular
to the third, fourth directions ®, ®. For example, the
second fastening member 42 may have a substantially
box-like shape. According to an embodiment, the second
fastening member 42 may have the second magnetic
substance m2 disposed on the side of the fourth surface
42b. According to an embodiment, a second magnet
cover 44 may be attached to an outer surface of the
second magnetic substance m2 disposed in the second
fastening member 42, so that the second magnetic sub-
stance may be protected from the outside.

[0045] According to an embodiment, the first fastening
member 41 may have a second rotation axis a2 to which
the strap length adjustment member 46 is rotatably con-
nected, and the second fastening member 42 may have a
first rotation axis a1 to which an end of the second strap
52 is rotatably connected.

[0046] According to an embodiment, the first fastening
member 41 may have a first accommodation opening
410 formed on the first surface 41a to accommodate the
first magnetic substance m1. According to an embodi-
ment, the first accommodation opening 410 may accom-
modate the first magnetic substance m1 and the rubber
packing 45. According to an embodiment, a hook 414
which is a part of a locking structure may be formed on a
circumference of the first accommodation opening 410.
According to an embodiment, the hook 414 has a shape
protruding in the first direction @ and may extend along
the circumference (for example, an edge) of the first
accommodation opening 410.

[0047] According to an embodiment, the first fastening
member may include a penetrating opening 416 through
which the first strap 51 penetrates. According to an
embodiment, the penetrating opening 416 may extend
in the first lateral direction. According to an embodiment,
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the first accommodation opening 410 may have a shape
recessed from the first surface 41a in the second direc-
tion, and may be formed at a position spaced apart from
the penetrating opening 416. According to an embodi-
ment, the first accommodation opening 410 may be
formed in such a shape that it is opened in the first
direction.

[0048] According to an embodiment, the second fas-
tening member 42 may include a second accommodation
opening 420 formed on the fourth surface 42b to accom-
modate at least a part of the first fastening member 41,
and a third accommodation opening 421 to accommo-
date the second magnetic substance m2. Accordingtoan
embodiment, a projection 422 may be formed to protrude
further than one end of the first fastening member 41
when the first fastening member 41 and the second
fastening member 42 are fastened to each other. Accord-
ing to an embodiment, the projection 412 may be formed
at one end of the second fastening member 42, and a first
rotation opening 424 may be formed at the other end.
According to an embodiment, the first rotation opening
424 may be formed on the second side surface 42c to be
opened in the second lateral direction. According to an
embodiment, the first rotation opening 424 may have a
first hinge h1 formed therein to rotatably connect the
second fastening member 42 and an end of the second
strap 52. According to an embodiment, the first hinge h1
may provide the first rotation axis a1. According to an
embodiment, the first rotation opening 424 may be
formed in the proximity of the second, third accommoda-
tion openings 420, 421 and may be opened in the second
lateral direction.

[0049] According to an embodiment, the second ac-
commodation opening 420 may be formed on the fourth
surface 42b and may be opened in the fourth direction,
and the hook 414 of the first fastening member may be
inserted into the second accommodation opening.
[0050] According to an embodiment, the first rotation
opening 424 may further include a locking groove 425.
According to an embodiment, the locking groove 425
may be disposed between the third accommodation
opening 421 and the first rotation opening 424. According
to an embodiment, a locking structure may be formed to
prevent a horizontal movement of the first fastening
member 41 or the second fastening member 42 when
the first fastening member 41 and the second fastening
member 42 are fastened to each other. According to an
embodiment, the locking structure may include the lock-
ing groove 425 and the hook 414. According to an em-
bodiment, when the first fastening member 41 and the
second fastening member 42 are fastened to each other,
at least a part of the hook 414 may be inserted into the
locking groove 425, so that the first fastening member 41
and the second fastening member 42 may be prevented
from moving in the horizontal direction. For example, the
horizontal movement may be amovementin a directionin
which the first strap 51 or the second strap 52 is pulled
when the electronic apparatus is worn on wrist. Accord-
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ing to an embodiment, when the first fastening member
41 and the second fastening member 42 are fastened to
each other, the first fastening member 41 or the second
fastening member 42 may be prevented from being
released from each other in the vertical direction due
to an attractive force between the first magnetic sub-
stance m1 and the second magnetic substance m2.
According to an embodiment, the locking structure
may be disposed between the third accommodation
opening 421 and the first hinge h1.

[0051] According to an embodiment, a second hinge
h2 may be disposed in a second rotation opening 418.
According to an embodiment, the second hinge h2 may
provide the second rotation axis a2.

[0052] Sequential unfastening operations of the fas-
tening device 40 according to an embodiment will be
described with reference to FIGS. 7A to 7D.

[0053] FIG. 7A is a perspective view illustrating the
fastening device with the first, second fastening mem-
bers being fastened to each other according to an em-
bodiment, as viewed from the bottom. FIG. 7B is a side
view illustrating the fastening device with the first, second
fastening members being fastened to each other accord-
ing to an embodiment of the disclosure. FIG. 7C is a side
view illustrating a semi-open state achieved by rotation of
the second fastening member according to an embodi-
ment of the disclosure. FIG. 7D is a side view illustrating a
state in which the second fastening member is separated
from the first fastening member according to an embodi-
ment of the disclosure.

[0054] Referring to FIGS. 7A and 7B, according to an
embodiment, when the first fastening member 41 and the
second fastening member 42 are fastened to each other,
the projection 422 of the second fastening member 42
may protrude from one end of the first fastening member
41.

[0055] Referring to FIC. 7C, according to an embodi-
ment, a user may lift the second fastening member 42 in
the arrow direction by placing user’s finger on the projec-
tion 422 in order to separate the second fastening mem-
ber 42 from the first fastening member 41. According to
an embodiment, the second fastening member 42 may
rotate about the first rotation axis a1, and the hook 414
disposed in the first fastening member 41 may be caught
in the locking groove formed in the second fastening
member 42, thereby entering a semi-open state.

[0056] Referring to FIG. 7D, according to an embodi-
ment, in the semi-open state of the first fastening member
41 and the second fastening member 42, when a greater
force than the force to enter the semi-open state is
applied to the second fastening member 42, the hook
414 is completely released from the locking groove (for
example, the locking state 425 of FIG. 6A), and then, the
second fastening member 42 is completely separated
from the first fastening member 41.

[0057] Referring to FIGS. 8A to 8C, sequential fasten-
ing operations of the fastening device 40 according to an
embodiment of the disclosure will be described.
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[0058] FIG. 8Ais a side view illustrating the fastening
device with the first, second fastening members being
separated from each other according to an embodiment
ofthe disclosure. FIG. 8B is aside view illustrating a semi-
closed state achieved by rotation of the second fastening
member according to an embodiment of the disclosure.
FIG. 8C is a side view illustrating a state in which the
second fastening member is fastened to the first fasten-
ing member according to an embodiment of the disclo-
sure.

[0059] Referringto FIG. 8A, the first fastening member
41 and the second fastening member 42 may be posi-
tioned to substantially face each other to be fastened to
each other according to an embodiment.

[0060] Referring to FIG. 8B, when the first fastening
member 41 and the second fastening member 42 which
face each other are positioned within a specific distance,
the first fastening member 41 and the second fastening
member 42 may enter the semi-closed state due to an
attractive force between the first magnetic substance m1
and the second magnetic substance m2. According to an
embodiment, the first fastening member 41 may have a
first protrusion 412 formed on the first surface 41a along
the circumference of the first accommodation opening
(for example, the first accommodation opening 410
shown in FIG. 6). According to an embodiment, the first
protrusion 412 of the first fastening member 41 may be
inserted into the second accommodation opening 420 of
the second fastening member 42, such that a coupling
position of the first, second fastening members 41, 42 is
guided.

[0061] According to an embodiment, the second fas-
tening member 42 may go into the semi-closed state due
to the first protrusion 412.

[0062] Referring to FIG. 8C, according to an embodi-
ment, when a user presses the third surface 42a of the
second fastening member 42 with a predetermined force
or more, the second fastening member 42 may be natu-
rally rotated by an angle such that the hook (for example,
the hook 414 of FIG. 6) is caught into the locking groove
(for example, the locking groove 425 shown in FIG. 6A),
and then, the first fastening member 41 and the second
fastening member 42 may be completely fastened to
each other with a clicking sound.

[0063] FIG. 9 is a cross-sectional view illustrating a
state in which a strap length adjustment member rotates
and a first strap is released from a pressed state accord-
ing to an embodiment of the disclosure. FIG. 10is across-
sectional view illustrating a state in which the strap length
adjustment member rotates and the first strap goes into a
pressed state according to an embodiment of the dis-
closure.

[0064] Referring to FIGS. 9 and 10, the fastening de-
vice 40 according to an embodiment may include the
strap length adjustment member 46. According to an
embodiment, the first fastening member 41 may be as-
sembled to be slidable along the first strap 51, and the first
fastening member 41 may be fixed to a desired position of
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the first strap 51 according to an operation of the strap
length adjustment member 46.

[0065] According to an embodiment, the first fastening
member 41 may include the second rotation opening 418
toaccommodate the strap length adjustment member 46.
According toan embodiment, the strap length adjustment
member 46 may include one end portion 461 and the
other end portion 462. According to an embodiment, the
one end portion 461 of the strap length adjustment
member 46 may have a hinge hole to allow the second
hinge h2 to be assembled therethrough to rotate, and a
third protrusion 463. According to an embodiment, the
one end portion 461 of the strap length adjustment
member 46 may be a free end.

[0066] According to an embodiment, the third protru-
sion 463 may protrude from the second hinge h2 in a
circumferential direction. According to an embodiment,
the strap length adjustment member 46 may have the
second hinge h2 assembled therewith, such that the
strap length adjustment member 46 can perform a re-
stricted rotational movement with reference to the sec-
ond hinge h2. According to an embodiment, the second
hinge h2 may provide the second rotation axis a2.
[0067] According to an embodiment, when the strap
length adjustment member 46 is in a closed state, that is,
the third protrusion 463 presses the first strap 51, the third
protrusion 463 may be positioned to protrude toward the
penetrating opening 416. According to an embodiment,
the third protrusion 463 may presses the first strap 51,
such that the first fastening member 41 is fixed to the first
strap 51.

[0068] According to an embodiment, when the strap
length adjustment member 46 is in an open state, that is,
the third protrusion does not press the first strap 51 and
rotates by about 80 degrees, the third protrusion 463 may
be positioned within the first rotation opening 416.
[0069] FIG. 11A is a perspective view illustrating a
fastening device with first, second fastening members
being fastened to each other according to an embodi-
ment of the disclosure. FIG. 11B is a perspective view
illustrating the fastening device with the first, second
fastening members being separated from each other
according to an embodiment of the disclosure. FIG. 12
is an exploded perspective illustrating the fastening de-
vice according to an embodiment of the disclosure.
[0070] Referringto FIGS. 11Ato 12, the same compo-
nents of the fastening device according to an embodi-
ment as those of the fastening device 40 illustrated in
FIGS. 4A to 5 will not be described to avoid redundant
descriptions and only the different parts will be described.
According to an embodiment, the fastening device may
include a connection device 60 to physically connect a
first fastening member 41 and a second fastening mem-
ber 42.

[0071] According to an embodiment, the connection
device 60 may include a first connection member 61, a
second connection member 62, and a hinge portion 63.
The first connection member 61 may integrally extend
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from the first fastening member 41. According to an
embodiment, the second connection member 62 may
be connected to the first rotation axis a1 of the second
fastening member 42 to be rotatable coaxially. According
to an embodiment, the hinge portion 63 may include afirst
hinge arm 631 formed at an end of the first connection
member 61, a second hinge arm 632 formed at an end of
the second connection member 62, and a hinge pin 64
rotatably connecting the first hinge arm 631 and the
second hinge arm 632. According to an embodiment, a
third rotation axis a3 provided by the hinge pin 64 may be
parallel to the first rotation axis (for example, the first
rotation axis a1 shown in FIG. 6A).

[0072] According to an embodiment, when the first
fastening member 41 and the second fastening member
42 are fastened to each other, the first connection mem-
ber 61 and the second connection member 62 may be
close to each other to the maximum, or may be disposed
on the same plane. Reference numeral 633 may indicate
a rotation arm formed at the other end of the second
connection member 62 and providing the first rotation
axis a1, and reference numeral 634 may indicate a rota-
tion arm formed at an end of the second strap 52.
[0073] FIG. 13 is a perspective view illustrating a state
inwhich the strap length adjustment member rotates from
the rotation opening of the first fastening member accord-
ing to an embodiment of the disclosure.

[0074] Referring to FIG. 13, according to an embodi-
ment, a fixing device may be disposed in the strap length
adjustment member 46 to fix the strap length adjustment
member 46 within the first rotation opening 416 without
releasing. According to an embodiment, the fixing device
may include at least one locking protrusion 465 and at
least one locking groove 417. According to an embodi-
ment, due to the coupling between the locking protrusion
465 and the locking groove 417, the strap length adjust-
ment member 46 may remain accommodated in the first
rotation opening 424. According to an embodiment, the
locking protrusion 465 may be formed on the strap length
adjustment member 46 and the locking groove 417 may
be formed on the first rotation opening 424 of the first
fastening member 41. According to an embodiment, one
pair of locking protrusions 465 may be formed and may
be formed on both side surfaces of the strap length
adjustment member 46, respectively, and one pair of
locking grooves 417 may be formed on the second rota-
tion opening 424 of the first fastening member.

[0075] According to an embodiment, the first fastening
member 41 may include one or more slits 464. For ex-
ample, the slits 464 may include first, second slits 464
symmetrically formed on the first fastening member 41.
According to an embodiment, the first, second slits 464
may be symmetrically formed between the first, second
locking protrusions 465. According to an embodiment,
the fixing device of the strap length adjustment member
46 may be elastically fixed or unfixed by the first, second
slits 464.

[0076] FIG. 14 is a cross-sectional view illustrating a
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fastening device according to an embodiment.

[0077] Referring to FIG. 14, the same components of
the fastening device according to an embodiment as
those of the fastening device 40 illustrated in FIGS. 4A
to 5 will not be described to avoid redundant descriptions
and only the different parts will be described. The fasten-
ing device according to an embodiment may have a
structure in which the second fastening member 42
and an end 520 of the second strap 52 are connected
by a fixing portion 521, rather than being connected to be
rotatable about the first rotation axis a1.

[0078] According to an embodiment, the fixing portion
521 may be formed of a material so that the fixing portion
521 may fix the end 520 of the second strap 52 within a
rotation opening 416 of the second fastening member 42
and has the same mobility as the first rotation axis (for
example, the first rotation axis a1 shown in FIG. 5). For
example, the material of the fixing portion may be a
material that has softness and elasticity, and may be
any one of rubber, fabric, leather, and mesh metal or a
combination thereof.

[0079] FIG. 15 is a cross-sectional view illustrating a
fastening device according to an embodiment of the
disclosure. FIG. 16A is a cross-sectional view illustrating
a fastening device in a state in which fastening is en-
hanced by a stopper 522 according to an embodiment.
FIG. 16B is a cross-sectional view illustrating the fasten-
ing device when the electronic apparatus is worn on wrist
according to an embodiment.

[0080] Referringto FIGS. 15 to 16B, the same compo-
nents of the fastening device according to an embodi-
ment as those of the fastening device 40 illustrated in
FIGS. 4A to 5 will not be described to avoid redundant
descriptions and only the different parts will be described.
[0081] The fastening device according to an embodi-
ment may include at least one stopper 522 formed at an
end of the second strap 52. According to an embodiment,
the stopper 522 may have a shape protruding from the
firsthinge h1 in a circumferential direction, and may have
a substantially mountain shape.

[0082] According to an embodiment, the stopper 522
may be a portion for enhancing the fastening of the
fastening device, and may have a structure to contact
and support a rear portion 414a of the hook 414, thereby
enhancing the fastening of the second strap 52.

[0083] Referring to FIG. 16B, when the wearable elec-
tronic apparatus according to an embodiment is worn on
wrist, the second strap 52 may be subject to a force in the
state shown in FIG. 16B. In this state, fastening of the
second strap 52 may be strengthened by the stopper 522.
For example, fastening may refer to a coupling force that
is generated by an insertion structure between a protrud-
ing portion (for example, the stopper) and a recessed
portion (a recessed space on the rear of the hook).
[0084] FIG. 17 is a perspective view illustrating a hook
according to an embodiment of the disclosure. FIG. 18 is
a cross-sectional view illustrating the hook according to
an embodiment of the disclosure.
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[0085] Referring to FIGS. 17 and 18, the same com-
ponents of the fastening device according to an embodi-
ment as those of the fastening device 40 illustrated in
FIGS. 4A to 5 will not be described to avoid redundant
descriptions and only the different parts will be described.
[0086] The fastening device according to an embodi-
ment may have a hook 47 integrally formed with a rubber
packing (for example, the rubber packing 45 shown in
FIG. 5) and formed of the same material as the rubber
packing. According to an embodiment, the hook 47 may
be formed of the same material as the rubber packing 45,
such that the hook may have softness and elasticity
provided by rubber.

[0087] According to an embodiment, the hook 47 may
be formed of the same material as the rubber packing 45,
such that fastening sensitivity between the first fastening
member 41 and the second fastening member (for ex-
ample, the second fastening member 42 shownin FIG. 5)
may be enhanced. For example, the hook 47 may be
formed of any one material of a soft material of polycar-
bonate (PC), metal having elasticity, and rubber having
rigidity.

[0088] FIG. 19 is a cross-sectional view illustrating a
hook according to an embodiment.

[0089] ReferringtoFIG.9,the same components ofthe
fastening device according to an embodiment as those of
the fastening device 40 illustrated in FIGS. 4A to 5 will not
be described to avoid redundant descriptions and only
the different parts will be described. The fastening device
40 according toan embodiment may include a linear hook
48.

[0090] According to an embodiment, the hook 48 may
have a shape linearly extending from the first fastening
member (for example, the first fastening member 41
shown in FIG. 5) in the first direction (for example, the
firstdirection @ shown in FIG. 5). The hook 414 shown in
FIG. 5 has a bent end and thus may require a relatively
greater force to perform a fastening or unfastening op-
eration. The linear hook 48 according to an embodiment
may provide convenience to a user when a semi-opening
or semi-closing operation is performed, and makes it
possible to fasten or unfasten with less force.

[0091] Forexample, a bending angle of the hook of the
fastening device according to an embodiment may be
between 135 degrees and 180 degrees. The hook 414
shown in FIGS. 4A to 5 may be bent by about 135
degrees, and the hook 48 shown in FIG. 19 may be bent
by about 180 degrees, that is, may be linear.

[0092] In the hook 48 structure for the semi-open or
semi-closed state of the fastening device according to an
embodiment, not only the shape of the end but also the
length of the hook 48 may be important.

[0093] According to an embodiment, a wearable elec-
tronic apparatus may include: a main body housing; afirst
strap connected to one end of the main body housing; a
second strap connected to the other end of the main body
housing; and a fastening device configured to integrally
fastenthe first, second straps to each other or to separate
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the first, second straps from each other, and the fastening
device may include: a first fastening member including: a
first surface facing in a first direction; a second surface
facing in a second direction which is opposite to the first
direction; and a first side surface facing in a first lateral
direction which is perpendicular to the first, second direc-
tions, wherein a first magnetic substance of a first polarity
is disposed on the first surface, and the first fastening
member is movable along the first strap; and a second
fastening member including: a third surface facing in a
third direction; a fourth surface facing in a fourth direction
which is opposite to the third direction; and a second side
surface facing in a second lateral direction which is
perpendicular to the third, fourth directions, wherein a
second magnetic substance of a second polarity which is
opposite to the first polarity is disposed in the second
fastening member, and the second fastening member is
integrally coupled with or is decoupled from the first
fastening member, and is rotatably connected to the
second strap.

[0094] According to an embodiment, the first fastening
member may include: a penetrating opening which ex-
tends in the third direction and through which the first
strap penetrates; a firstaccommodation opening which is
formed on the first surface to be opened in the first
direction, is spaced apart from the penetrating opening,
and has the first magnetic substance disposed thereon;
and a first protrusion which protrudes in the first direction
along a circumference of the first accommodation open-
ing.

[0095] According to an embodiment, the second fas-
tening member may include: a second accommodation
opening which is formed on the fourth surface, is opened
in the fourth direction, and allows the first protrusion to be
inserted thereinto; a third accommodation opening which
is opened in the first direction in the second accommoda-
tion opening, and has the second magnetic substance
disposed therein; and a first rotation opening which is
close to the second, third accommodation openings, and
is opened in the second lateral direction.

[0096] According to an embodiment, the second fas-
tening member may further include a projection that
protrudes from the first fastening member in the second
lateral direction when the first fastening member and the
second fastening member are fastened to each other,
and the projection may be formed at a longest distance
from the rotation opening.

[0097] According to an embodiment, the wearable
electronic apparatus may further include a locking struc-
ture configured to prevent a movement of the first fasten-
ing member or the second fastening member in a hor-
izontal direction in a state in which the first fastening
member and the second fastening member are fastened
to each other, and the locking structure may include: a
hook formed on the first fastening member and protrud-
ing in the first direction; and a locking groove formed on
the second fastening member and allowing at least a part
of the hook to be inserted thereinto.
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[0098] According to an embodiment, the hook may be
positioned between the first accommodation opening
and the first rotation opening in the state in which the
first fastening member and the second fastening member
are fastened to each other.

[0099] According to an embodiment, the first fastening
member may further include: a second rotation opening
spatially connected with the penetrating opening; and a
strap length adjustment member rotatably disposed in
the second rotation opening, and the strap length adjust-
ment member may include a second protrusion which is
formed at one end thereof to press a part of the first strap
according to an opening operation and to fix the first
fastening member to the first strap.

[0100] According to an embodiment, the wearable
electronic apparatus may further include a fixing device
configured to fix the strap length adjustment member to
the first fastening member in a closed state of the strap
length adjustment member.

[0101] The fixing device may include: atleast one lock-
ing protrusion formed on a side surface of the strap length
adjustment member; and at least one locking groove
formed in the second rotation opening to allow the locking
protrusion to be coupled therewith.

[0102] According to an embodiment, the wearable
electronic apparatus may further include a connection
device configured to physically connect the first fastening
member and the second fastening member.

[0103] According to an embodiment, the wearable
electronic apparatus may further include a stopper
formed at an end of the second strap which is connected
with the second fastening member to be rotatable, and
the stopper may protrude from the hinge in a circumfer-
ential direction, and may be in contact with a rear surface
of the hook.

Claims
1. A wearable electronic apparatus comprising:

a main body housing;

a first strap connected to one end of the main
body housing;

a second strap connected to the other end of the
main body housing; and

afastening device configured to integrally fasten
the first, second straps to each other or to se-
parate the first, second straps from each other,
wherein the fastening device comprises:

a first fastening member comprising: a first
surface facing in a first direction; a second
surface facing in a second direction which is
opposite to the first direction; and afirst side
surface facing in a first lateral direction
which is perpendicular to the first, second
directions, wherein a first magnetic sub-
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stance of a first polarity is disposed on the
first surface, and the first fastening member
is movable along the first strap; and

a second fastening member comprising: a
third surface facing in a third direction; a
fourth surface facing in a fourth direction
which is opposite to the third direction;
and a second side surface facing in a sec-
ond lateral direction which is perpendicular
to the third, fourth directions, wherein a
second magnetic substance of a second
polarity which is opposite to the first polarity
is disposed in the second fastening mem-
ber, and the second fastening member is
integrally coupled with or is decoupled from
the first fastening member, and is rotatably
connected to the second strap.

2. The wearable electronic apparatus of claim 1,
wherein the first fastening member comprises:

a penetrating opening which extends in the third
direction and through which the first strap pene-
trates;

a first accommodation opening which is formed
on the first surface to be opened in the first
direction, is spaced apart from the penetrating
opening, and has the first magnetic substance
disposed thereon; and

a first protrusion which protrudes in the first
direction along a circumference of the first ac-
commodation opening.

3. The wearable electronic apparatus of claim 2,
wherein the second fastening member comprises:

a second accommodation opening which is
formed on the fourth surface, is opened in the
fourth direction, and allows the first protrusion to
be inserted thereinto;

athird accommodation opening which is opened
in the first direction in the second accommoda-
tion opening, and has the second magnetic sub-
stance disposed therein; and

a first rotation opening which is close to the
second, third accommodation openings, and
is opened in the second lateral direction.

4. The wearable electronic apparatus of claim 3,
wherein the second fastening member further com-
prises a projection that protrudes from the first fas-
tening member in the second lateral direction when
the first fastening member and the second fastening
member are fastened to each other, and the projec-
tion is formed at a longest distance from the rotation
opening.

5. Thewearable electronic apparatus of claim 3, further
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comprising a locking structure configured to prevent
a movement of the first fastening member or the
second fastening member in a horizontal direction
in a state in which the first fastening member and the
second fastening member are fastened to each
other,

wherein the locking structure comprises: a hook
formed on the first fastening member and protruding
in the first direction; and a locking groove formed on
the second fastening member and allowing atleasta
part of the hook to be inserted thereinto.

The wearable electronic apparatus of claim 5,
wherein the hook is positioned between the first
accommodation opening and the first rotation open-
ing in the state in which the first fastening member
and the second fastening member are fastened to
each other.

The wearable electronic apparatus of claim 2,
wherein the first fastening member further com-
prises: a second rotation opening spatially con-
nected with the penetrating opening; and a strap
length adjustment member rotatably disposed in
the second rotation opening, and

wherein the strap length adjustment member com-
prises a second protrusion which is formed at one
end thereof to press a part of the first strap according
to an opening operation and to fix the first fastening
member to the first strap.

The wearable electronic apparatus of claim 7, further
comprising a fixing device configured to fix the strap
length adjustment member to the first fastening
member in a closed state of the strap length adjust-
ment member,

wherein the fixing device comprises: at least one
locking protrusion formed on a side surface of the
strap length adjustment member; and at least one
locking groove formed in the second rotation open-
ing to allow the locking protrusion to be coupled
therewith.

The wearable electronic apparatus of claim 1, further
comprising a connection device configured to phy-
sically connect the first fastening member and the
second fastening member.

The wearable electronic apparatus of claim 5, further
comprising a stopper formed at an end of the second
strap which is connected with the second fastening
member to be rotatable about a hinge, the stopper
protruding from the hinge in a circumferential direc-
tion,

wherein the stopper is in contact with a rear surface
of the hook.
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