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(54) CONVERTIBLE-TYPE ELECTRONIC DEVICE HAVING DOUBLE-AXIS HINGE DEVICE

(57) The invention provides an electronic device
comprising: a first housing; a second housing; and a dou-
ble-axis hinge housing connecting the first housing and
the second housing such that the second housing can
rotate from the first housing around a first hinge-axis or
around a second hinge-axis that is parallel to the first
hinge-axis, respectively. The double-axis hinge housing
may contain a double-axis hinge device comprising a first
hinge device connecting the first housing and the dou-
ble-axis hinge housing such that the same can rotate
around the first hinge-axis, and a second hinge device
which is parallel to the first hinge device, and which con-
nects the second housing and the double-axis hinge

housing such that the same can rotate around the second
hinge-axis. The double-axis hinge housing may comprise
a cam arranged between the first and second hinge de-
vices to be able to rotate. The cam may be set so as to
interwork with the first hinge device at a first rotational
angle such that the cam prevents a rotating operation of
the first housing and allows a rotating operation of the
second housing. The cam may be set so as to interwork
with the second hinge device at a second rotational angle
such that the cam prevents a rotating operation of the
second housing and allows a rotating operation of the
second housing.
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Description

Technical Field

[0001] Various embodiments of the disclosure relate
to a convertible-type electronic device having a double-
axis hinge device.

Background Art

[0002] Portable electronic devices may include note-
book PCs, tablet PCs, smartphones, etc. For example,
a notebook PC may have a display to be configured and
used to be rotatable up to 180 degrees, or may have a
display rotatable up to 360 degrees so that the notebook
PC can be also used as a tablet PC.
[0003] A general notebook PC has a display rotatably
connected to a notebook body by a hinge device. The
hinge device provides a force for stopping the display at
an angle allowing comfortable viewing or typing, so as
to enable a comfortable typing motion in various modes
and a comfortable viewing of a displayed information.
For example, one of a single-axis hinge device and a
double-axis hinge device is configured as a hinge device,
and the double-axis hinge device enables an electronic
device to have various modes (e.g.; viewing mode or
typing mode, etc.).

Disclosure of Invention

Technical Problem

[0004] For comfortable use of an electronic device in
various modes, the electronic device needs to employ a
double-axis hinge device. However, a double-axis hinge
device includes a large number of parts, and thus has
many parts which require tolerance management.

Solution to Problem

[0005] Various embodiments of the disclosure are to
reduce the number of parts subject to a tolerance man-
agement, by providing an electronic device which in-
cludes a double-axis hinge device providing two rotation
axes by using an operation of a cam rotating.
[0006] Various embodiments of the disclosure are to
provide convenience of use in various modes, for exam-
ple, a viewing mode, a typing mode, a tablet PC mode,
and the like, by providing an electronic device provided
with an operable mode switch sliding device.
[0007] An electronic device according to various em-
bodiments of the disclosure may include: a first housing;
a second housing; and a double-axis hinge housing con-
necting the first housing and the second housing such
that the second housing can rotate from the first housing
around a first hinge-axis or a second hinge-axis parallel
to the first hinge-axis, wherein the double-axis hinge
housing includes: a first hinge device which rotatably con-

nects the first housing and the double-axis hinge housing
with reference to the first hinge-axis; and a cam, which
receives a double-axis hinge device including a second
hinge device parallel to the first hinge device and rotat-
ably connecting the second housing and the double-axis
hinge housing with reference to the second hinge-axis,
is rotatably arranged between the first and the second
hinge device, is set to interlock with the first hinge device
at a first rotation angle so as to block a rotation operation
of the first housing and allow a rotation operation of the
second housing, and is set to interlock with the second
hinge device at a second rotation angle so as to block a
rotation operation of the second housing and allow a ro-
tation operation of the first housing.

Advantageous Effects of Invention

[0008] An electronic device according to various em-
bodiments of the disclosure includes a double-axis hinge
device, in which the number of parts subjected to toler-
ance management is reduced and product reliability can
be thus improved.
[0009] An electronic device according to various em-
bodiments of the disclosure can selectively switch
modes, thereby being able to be conveniently used in
various kinds of modes.

Brief Description of Drawings

[0010]

FIG. 1A is a perspective view illustrating an electron-
ic device in a closed state according to various em-
bodiments of the disclosure;
FIG. 1B is a plan view illustrating the electronic de-
vice in a closed state according to various embodi-
ments of the disclosure;
FIG. 1C is a perspective view illustrating the elec-
tronic device in a state where a second housing has
been rotated about 90 degrees from a first housing
according to various embodiments of the disclosure;
FIG. 1D is a side view illustrating the electronic de-
vice in a state where the second housing has been
rotated about 180 degrees from the first housing ac-
cording to various embodiments of the disclosure;
FIG. 1E is a side view illustrating the electronic de-
vice in a state where the second housing has been
rotated about 270 degrees from the first housing ac-
cording to various embodiments of the disclosure;
FIG. 1F is a side view illustrating the electronic device
in a state where the second housing has been rotated
about 360 degrees from the first housing according
to various embodiments of the disclosure;
FIG. 2 is a separated perspective view illustrating a
double-axis hinge device provided in the electronic
device according to various embodiments of the dis-
closure;
FIG. 3A is a plan view illustrating a connection state
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between a mode switch sliding device and the dou-
ble-axis hinge device which are provided in the elec-
tronic device according to various embodiments of
the disclosure;
FIG. 3B is a side view illustrating a connection state
between the mode switch sliding device and the dou-
ble-axis hinge device which are provided in the elec-
tronic device according to various embodiments of
the disclosure;
FIG. 3C is a bottom view illustrating a connection
state between the mode switch sliding device and
the double-axis hinge device which are provided in
the electronic device according to various embodi-
ments of the disclosure;
FIG. 4A and FIG. 4B are perspective views illustrat-
ing the double-axis hinge devices, respectively, ac-
cording to various embodiments of the disclosure;
FIG. 4C and FIG. 4D are enlarged perspective views
illustrating the double-axis hinge devices, respec-
tively, according to various embodiments of the dis-
closure;
FIG. 5A is a cross-section view illustrating a config-
uration of a first cam according to various embodi-
ments of the disclosure;
FIG. 5B is a cross-section view illustrating a config-
uration of a second cam according to various em-
bodiments of the disclosure;
FIG. 6 is a side view illustrating a mounted state of
a cam according to various embodiments of the dis-
closure;
FIG. 7A is a cross-section view illustrating the dou-
ble-axis hinge device in a closed state according to
various embodiments of the disclosure;
FIG. 7B is a cross-section view illustrating the dou-
ble-axis hinge device in a state, in which the second
housing has been rotated about 90 degrees from the
first housing according to various embodiments of
the disclosure;
FIG. 7C is a cross-section view illustrating the dou-
ble-axis hinge device of a state, in which the second
housing has been rotated about 180 degrees from
the first housing according to various embodiments
of the disclosure;
FIG. 7D is a cross-section view illustrating a state,
in which the first cam pushes up the cam toward the
second cam according to various embodiments of
the disclosure;
FIG. 7E is a cross-section view illustrating the dou-
ble-axis hinge device in a state, in which the cam
has been rotated after the second housing is rotated
about 180 degrees from the first housing according
to various embodiments of the disclosure;
FIG. 7F is a cross-section view illustrating the dou-
ble-axis hinge device in a state, in which the second
housing has been rotated about 270 degrees from
the first housing according to various embodiments
of the disclosure;
FIG. 7G is a cross-section view illustrating the dou-

ble-axis hinge device in a state, in which the second
housing has been rotated about 360 degrees from
the first housing according to various embodiments
of the disclosure;
FIG. 8A to FIG. 8C are perspective views illustrating
the double-axis hinge devices provided in the elec-
tronic devices according to various embodiments of
the disclosure, respectively, which are views illus-
trating the double-axis hinge devices provided with
no mode switch sliding devices, respectively; and
FIG. 9 is a side view illustrating the electronic device
of a typing mode according to an embodiment of the
disclosure, which is a view illustrating a state, in
which the double-axis hinge device is used as a sup-
port.

Best Mode for Carrying out the Invention

[0011] Hereinafter, various embodiments of the disclo-
sure will be described with reference to the accompany-
ing drawings. However, it should be understood that they
are not intended to limit the technological features set
forth herein to particular embodiments and the disclosure
includes various changes, equivalents, or alternatives for
the embodiments of the disclosure. With regard to the
description of the drawings, similar reference numerals
may be used to designate similar or relevant elements.
[0012] As used herein, the expression "have", "may
have", "include", or "may include" refers to the existence
of a corresponding feature (e.g., numeral, function, op-
eration, or constituent element suh as component) and
does not exclude the existence of additional features.
[0013] As used herein, the expression "A or B", "at least
one of A and/or B", or "one of more of A and/or B" may
include all possible combinations of items enumerated
together. For example, "A or B", ""at least one of A and
B", or "at least one of A or B" may refer to all of (1) in-
cluding at least one A, (2) including at least one B, or (3)
including all of at least one A and at least one B.
[0014] The expressions "a first", "a second", "the first",
"the second", and the like as used in various embodi-
ments may modify various elements regardless of the
order and/or the importance thereof, and does not limit
the corresponding elements. These expressions may be
used to distinguish between one element and any other
element. For example, a first element may be termed a
second element, and similarly, a second element may
be termed a first element without departing from the
scope of the disclosure.
[0015] It should be understood that when an element
(e.g., first element) is referred to as being (operatively or
communicatively) "connected," or "coupled," to another
element (e.g., second element), it may be directly con-
nected or coupled directly to the other element or any
other element (e.g., third element) may be interposer be-
tween them. In contrast, it could be understood that when
an element (e.g., first element) is referred to as being
"directly connected," or "directly coupled" to another el-
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ement (second element), there are no element (e.g., third
element) interposed between them.
[0016] The expression "configured to" used in the dis-
closure may be interchangeably used with, for example,
"suitable for", "having the capacity to", "designed to",
"adapted to", "made to", or "capable of" according to the
situation. The term "configured to" may not necessarily
imply "specifically designed to" in hardware. Alternative-
ly, in some situations, the expression "device configured
to" may mean that the device, together with other devices
or components, "is able to". For example, the phrase
"processor adapted (or configured) to perform A, B, and
C" may mean a dedicated processor (e.g., embedded
processor) only for performing the corresponding oper-
ations or a generic-purpose processor (e.g., central
processing unit (CPU) or application processor (AP)) that
can perform the corresponding operations by executing
one or more software programs stored in a memory de-
vice.
[0017] The terms used in the disclosure are only used
to describe specific embodiments, and are not intended
to limit the disclosure. A singular expression may include
a plural expression unless they are definitely different in
a context. Unless defined otherwise, all terms used here-
in, including technical and scientific terms, have the same
meaning as those commonly understood by a person
skilled in the art to which the disclosure pertains. Such
terms as those defined in a generally used dictionary may
be interpreted to have the meanings equal to the contex-
tual meanings in the relevant field of art, and are not to
be interpreted to have ideal or excessively formal mean-
ings unless clearly defined in the disclosure. In some
cases, even the term defined in the disclosure should not
be interpreted to exclude embodiments of the disclosure.
[0018] An electronic device according to various em-
bodiments of the disclosure may include at least one of,
for example, a smartphone, a tablet personal computer
(PC), a mobile phone, a video phone, an electronic book
reader (e-book reader), a desktop PC, a laptop PC, a
netbook computer, a workstation, a server, a personal
digital assistant (PDA), a portable multimedia player
(PMP), a MPEG-1 audio layer-3 (MP3) player, a mobile
medical device, a camera, and a wearable device (e.g.,
smart glasses, head-mounted device (HMD), electronic
clothing, electronic bracelet, electronic necklace, elec-
tronic appcessory, electronic tattoo, smart mirror, or
smart watch).
[0019] According to some embodiments, the electronic
device may include at least one of, for example, a tele-
vision, a digital video disk (DVD) player, an audio, a re-
frigerator, an air conditioner, a vacuum cleaner, an oven,
a microwave oven, a washing machine, an air purifier, a
set-top box, a home automation control panel, a security
control panel, a TV box (e.g., Samsung HomeSync™,
Apple TV™, or Google TV™), a game console (e.g.,
Xbox™ and PlayStation™), an electronic dictionary, an
electronic key, a camcorder, and an electronic photo
frame.

[0020] According to other embodiments, the electronic
device may include at least one of various medical de-
vices (e.g., various portable medical measuring devices
(blood glucose monitoring device, heart rate monitoring
device, blood pressure measuring device, body temper-
ature measuring device, etc.), magnetic resonance an-
giography (MRA), magnetic resonance imaging (MRI),
computed tomography (CT) machine, ultrasonic ma-
chine, etc.), a navigation device, a global positioning sys-
tem (GPS) receiver, an event data recorder (EDR), a
flight data recorder (FDR), a vehicle infotainment device,
electronic equipment for a ship (e.g., ship navigation de-
vice, gyro-compass, etc.), avionics, a security device, an
automobile head unit, a home or industrial robot, an au-
tomatic teller’s machine (ATM) in banks, point of sales
(POS) in a shop, or Internet of things devices (e.g., light
bulb, various sensors, electric or gas meter, sprinkler de-
vice, fire alarm, thermostat, streetlamp, toaster, sporting
goods, hot water tank, heater, boiler, etc.).
[0021] According to some embodiments, the electronic
device may include at least one of a part of furniture or
a building/structure, an electronic board, an electronic
signature receiving device, a projector, and various kinds
of measuring instruments (e.g., water meter, electric me-
ter, gas meter, radio wave meter, etc.). In various em-
bodiments, the electronic device may be flexible, or may
be a combination of one or more of the aforementioned
various devices. According to some embodiments, the
electronic device may be a flexible electronic device or
foldable electronic device. Further, the electronic device
according to various embodiments of the disclosure is
not limited to the aforementioned devices, and may in-
clude a new electronic device according to the develop-
ment of technology.
[0022] FIG. 1A is a perspective view illustrating an
electronic device in a closed state according to various
embodiments of the disclosure. FIG. 1B is a plan view
illustrating the electronic device in a closed state accord-
ing to various embodiments of the disclosure. FIG. 1C is
a perspective view illustrating the electronic device in a
state where a second housing has been rotated about
90 degrees from a first housing according to various em-
bodiments of the disclosure. FIG. 1D is a side view illus-
trating the electronic device in a state where the second
housing has been rotated about 180 degrees from the
first housing according to various embodiments of the
disclosure. FIG. 1E is a side view illustrating the elec-
tronic device in a state where the second housing has
been rotated about 270 degrees from the first housing
according to various embodiments of the disclosure. FIG.
1F is a side view illustrating the electronic device in a
state where the second housing has been rotated about
360 degrees from the first housing according to various
embodiments of the disclosure.
[0023] Referring to FIG. 1A to FIG. 1F, an electronic
device 100 according to various embodiments may in-
clude a first housing 110, a second housing 120, and a
double-axis hinge housing 130 connecting the first hous-
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ing 100 and the second housing 120 such that the second
housing can rotate from the first housing 110 around a
first hinge-axis A1 or a second hinge-axis A2. For exam-
ple, the electronic device 100 may be configured to be
rotatable from 0 degree to 360 degrees, so that the sec-
ond housing 120 selectively operates from the first hous-
ing 110 around the first hinge-axis A1 or the second
hinge-axis A2 by a mode switch sliding device (illustrated
in FIG. 3) provided in the double-axis hinge housing 130.
[0024] The first housing 110 according to various em-
bodiments may include a first upper surface, a first lower
surface facing in a direction opposite to the first upper
surface, and a first side member surrounding at least a
part of the space between the first upper and the lower
surface. For example, a keyboard part 112 configured
by an arrangement of multiple keys and a touch-pad 114
close to the keyboard part 112 may be arranged on the
first upper surface. A not-illustrated battery pack and the
like may be arranged on the lower surface of the first
housing 110. Multiple ports and the like may be arranged
on the first side surface.
[0025] The second housing 120 according to various
embodiments may include a second upper surface, a
second lower surface facing in a direction opposite to the
second upper surface, and a second side member sur-
rounding at least a part of the space between the second
upper and lower surfaces. For example, a display 122
for example, a touch-screen, may be entirely arranged
on the second lower surface. For example, display 122
may be coupled to or arranged close to a touch detection
circuit, a pressure sensor capable of measuring the in-
tensity (pressure) of a touch, and/or a digitizer for detect-
ing a magnetic field-type stylus pen.
[0026] The double-axis hinge housing (130) may in-
clude a double-axis hinge device (illustrated in FIG. 2)
described later and the mode switch sliding device (illus-
trated in FIG. 2) described later. For example, at least a
first portion of the double-axis hinge housing 130 may be
connected to the first housing 110 to be rotatable around
the hinge-axis A1 in a state of being received in a part of
the first housing 110, and at least a second part of the
double-axis hinge housing 130 may be rotatably connect-
ed to the second housing 120 around the hinge-axis A2
parallel to the hinge-axis A1.
[0027] Referring to FIG. 1B, the electronic device 100
according to various embodiments may include a sliding
knob k which is arranged on the double-axis hinge hous-
ing 130. The sliding knob k may be arranged at the center
of the first portion of the double-axis hinge housing 130
to be exposed and be movably arranged in an arrow 1
direction. Modes of the electronic device 100 may be
switched in accordance with a movement of the sliding
knob k. For example, when the sliding knob k has been
moved to the left, the second housing 120 may rotate
around the second hinge-axis A2 within a rotation angle
between 0 degree to 180 degrees and around the first
hinge-axis A1 within a rotation angle between 180 de-
grees to 360 degrees.

[0028] Meanwhile, when the sliding knob k has been
moved to the right, the second housing 120 may rotate
around the first hinge-axis A1 within a rotation angle be-
tween 0 degree to 180 degrees and around the second
hinge-axis A2 within a rotation angle between 180 de-
grees to 360 degrees.
[0029] In the state of the electronic device as in FIG.
1F, in which the second housing 120 has been turned
over after being rotated 360 degrees from the first hous-
ing 110, the display 122 is arranged at the front thereof,
so that the electronic device 100 may be used as a tablet
PC.
[0030] FIG. 2 is a separated perspective view illustrat-
ing a double-axis hinge device provided in the electronic
device according to various embodiments of the disclo-
sure.
[0031] Referring FIG. 2, the electronic device 200 ac-
cording to various embodiments may be the same elec-
tronic device as the electronic device 100 illustrated in
FIG. 1A to FIG. 1F. The electronic device 200 according
to various embodiments may include the first housing
210, the second housing 220, the double-axis hinge
housing 230, the mode switch sliding device 240, and
the double-axis hinge devices 250 and 260.
[0032] The first housing 210 according to various em-
bodiments may be named as a first body, a first electronic
device, or an input device and the second housing 220
may be named as a second body, a second electronic
device, a display device, or an input/output device. For
example, the first portion of the double-axis hinge hous-
ing 230 is rotatably connected to the first housing 210
and a second portion of the double-axis hinge housing
230 is rotatably connected to the second housing 220.
[0033] The double-axis hinge housing 230 may receive
the mode switch sliding device 240 and the double-axis
hinge devices 250 and 260. For example, the double-
axis hinge housing 230 may be configured by a combi-
nation of an upper hinge housing 231 and a lower hinge
housing 232.
[0034] The mode switch sliding device 240 according
to various embodiments may have both sides connected
to the double-axis hinge devices 250 and 260, respec-
tively. The double-axis hinge devices may include first
and second fastening parts (illustrated in FIG. 3), respec-
tively, which allow the double-axis hinge devices to be
fastened to the first housing 210 and the second housing
220, respectively.
[0035] FIG. 3A is a plan view illustrating a connection
state between a mode switch sliding device and the dou-
ble-axis hinge device which are provided in the electronic
device according to various embodiments of the disclo-
sure. FIG. 3B is a side view illustrating a connection state
between the mode switch sliding device and the double-
axis hinge device which are provided in the electronic
device according to various embodiments of the disclo-
sure. FIG. 3C is a bottom view illustrating a connection
state between the mode switch sliding device and the
double-axis hinge device which are provided in the elec-
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tronic device according to various embodiments of the
disclosure.
[0036] A mode switch sliding device 340 may be con-
figured identical to the mode switch sliding device 240
illustrated in FIG. 2 and the double-axis hinge devices
350 and 360 may be configured identical to the double-
axis hinge devices 250 and 260 illustrated in FIG. 2.
[0037] Referring to FIG. 3A to FIG. 3C, the mode switch
sliding device 340 may include a sliding knob 341 and a
sliding guide connection member 342. The sliding knob
341 is mounted to be exposed outside the double-axis
hinge housing and is forcibly moved to one side or the
other side by a user, so that modes may be switched.
For example, the sliding knob 341 may move in arrow 1
direction, that is, to the left or the right. When the sliding
knob 341 has moved to the left, a cam described later
may be set in a first mode interlocked with the first hinge
device 350, and when the sliding knob 341 has been
moved to the right, the cam described later may be set
in a second mode interlocked with the second hinge de-
vice 360.
[0038] The sliding knob 341 according to various em-
bodiments may be movably arranged in the double-axis
hinge housing by a fastening member 343. In addition,
the sliding guide connection member 342 may be con-
nected to each of guides, described later, adjacent to
both sides of the sliding knob 341, in a state of being
received in the double-axis hinge housing.
[0039] As will be described later, in accordance with a
movement of the sliding knob 341, the cam (FIG. 4A to
FIG. 4D) may be inserted into a cam recess of a first
hinge device or may operate while being inserted into a
cam recess of a second hinge device. As will be de-
scribed later, when the cam is set to interlock therewith
at a first rotation angle by a first hinge part, the second
housing may rotate around the second hinge-axis, when
the cam is set to interlock therewith at a second rotation
angle by a second hinge part, the second housing may
rotate around the first hinge-axis.
[0040] FIG. 4A and FIG. 4B are perspective views il-
lustrating the double-axis hinge devices, respectively,
according to various embodiments of the disclosure. FIG.
4C and FIG. 4D are enlarged perspective views illustrat-
ing the double-axis hinge devices, respectively, accord-
ing to various embodiments of the disclosure.
[0041] Referring to FIG. 4A to FIG. 4D, the double-axis
hinge device 490 according to various embodiments may
be configured identical to the double-axis hinge devices
250 and 260; and 350 and 360 illustrated in FIG. 2 and
FIG. 3. The double-axis hinge device 490 according to
various embodiments may include the first hinge device
450, the second hinge device 460, and the cam 470. For
example, the first hinge device 450 may be rotatably con-
nected to the first housing to provide the first hinge-axis
A1 and the second hinge device may be rotatably con-
nected to the second housing to provide the second
hinge-axis A2. The first hinge device 450 may be mount-
ed parallel to the second hinge device 460.

[0042] The cam 470 according to various embodi-
ments may be configured to provide a second rotation
shaft for rotating the second housing while being inter-
locked with the first hinge device 450 or the second hinge
device 460, or to provide a first rotation shaft for rotating
the first housing while being interlocked with the first
hinge device. For example, the cam 470 may have a
cylindrical shape.
[0043] The cam 470 according to various embodi-
ments may be rotatably configured. The cam 470 may
be configured to be rotatable around a third hinge-axis
A3 (illustrated in FIG. 6) parallel to the first and the second
hinge-axis A1 and A2.
[0044] The cam 470 according to various embodi-
ments may be installed between a pair of brackets 455
and 456 to be rotatable around the third hinge-axis A3,
and the brackets 455 and 456 may be movably arranged
by a guide 422. For example, the guide 442 may be ar-
ranged between the pair of brackets 455 and 456 to be
movable along a guide shaft.
[0045] The cam 470 according to various embodi-
ments may further include at least one auxiliary member
472 placed on coaxially, and a hinge shaft S2 (FIG. 6)
providing the third hinge-axis A3 may be arranged to pass
through the auxiliary member 472. For example, move-
ment holes (illustrated in FIG. 6) having an elongated
length may be provided through the brackets, respec-
tively, such that the cam can rotate around the third hinge-
axis. Each of the movement holes may have a curvature.
Both ends of a shaft S1 (FIG. 6) of the cam 470 are po-
sitioned at the movement holes, respectively, and each
of the both ends can move in the inside of the movement
holes.
[0046] The first hinge device 450 according to various
embodiments may include a first cam 451. For example,
the first cam 451 may have an approximately cylindrical
shape. The second hinge device 460 according to vari-
ous embodiments may include a second cam 461. For
example, the second cam 461 may have an approximate-
ly cylindrical shape. The first cam 451 and the second
cam 461 may be arranged to face each other such that
the cam 470 between the first cam 451 and the second
cam 461 can be selectively interlocked with the first cam
451 and the second cam 461 by rotation of the cam 470.
[0047] FIG. 5A is a cross-section view illustrating a
configuration of a first cam according to various embod-
iments of the disclosure.
[0048] Referring to FIG. 5A, a first cam 551 configuring
the first hinge device according to various embodiments
may be configured identical to the first cam 451 illustrated
in FIG. 4A to FIG. 4D. The first cam 551 according to
various embodiments may be formed as a cylindrical
shape and include a first one end surface 5510, a first
other end surface 5512, and an outer peripheral surface
5511. The first one end surface 5510 may be faced with
the first other end surface 5512. The first cam 551 may
include a first one side cam recess 5513 and a first other
side cam recess 5514. For example, the first one side
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cam recess 5513 and the first other side cam recess 5514
may include surfaces having a curvature, respectively.
[0049] A first one side cam recess 5513 according to
various embodiments may be formed on the outer pe-
ripheral surface 5511 of the first cam 551 to extend in
the direction of the first hinge-axis A1 from the first one
end surface 5510.
[0050] A first other side cam recess 5514 according to
various embodiments may be formed on the outer pe-
ripheral surface 5511 of the first cam 551, be formed on
a portion which faces the first one side cam recess 5513
from an opposite direction thereof, and extend in the di-
rection of the first hinge-axis A1 from the first other end
surface 5512.
[0051] The first one side cam recess 5513 according
to various embodiments may include a first one side open
end 5515 provided at the first one end surface 5510 and
a first one side closed end 5615 formed at a portion
spaced a first distance from the first one side open end
5615 along the first hinge-axis A1.
[0052] The first other side cam recess 5514 according
to various embodiments may include a first other side
open end 5517 provided at the first other end surface
5512 and a first other side closed end 5518 formed at a
portion spaced the first distance from the first other side
open end 5517 in the direction of the first hinge-axis A1.
[0053] FIG. 5B is a cross-section view illustrating a
configuration of a second cam according to various em-
bodiments of the disclosure.
[0054] Referring to FIG. 5B, a second cam 561 config-
uring the second hinge device according to various em-
bodiments may be configured identical to the first cam
451 illustrated in FIG. 4A to FIG. 4D. The second cam
according to various embodiments may have a cylindrical
shape and include a second one end surface 5610, a
second other end surface 5612, and an outer peripheral
surface 5611. The second one end surface 5610 may be
faced with the second other end surface. The second
cam 561 may include a second one side cam recess
5613 and a second other side cam recess 5614. For ex-
ample, the second one side cam recess 5613 and the
second other side cam recess 5614 may include surfaces
having a curvature, respectively.
[0055] A second one side cam recess 5613 according
to various embodiments may be formed on the outer pe-
ripheral surface 5611 of the second cam 561 and extend
in the direction of the second hinge-axis A2 from the sec-
ond one end surface 5610.
[0056] A second other side cam recess 5614 according
to various embodiments may be formed on the outer pe-
ripheral surface 5611 of the second cam 561, be formed
on a portion, which faces the second one side cam recess
5613 from an opposite direction thereof, and extend in
the direction of the second hinge-axis A2 from the second
other end surface 5612.
[0057] The second one side cam recess 5613 accord-
ing to various embodiments may include a second one
side open end 5615 provided at the second one end sur-

face 5610 and a second one side closed end 5616 formed
at a portion spaced a second distance from the second
one side open end 5615 along the second hinge-axis A2.
[0058] The second other side cam recess 5614 accord-
ing to various embodiments may include a second other
side open end 5617 provided at the second other end
surface 5612 and a second other side closed end 5618
formed at a portion spaced the second distance from the
second other side open end 5617 in the direction of the
second hinge-axis A2.
[0059] When a portion of the cam is coupled to the first
cam 551 or the second cam 561 configured as described
above, a rotation operation of the first housing or the sec-
ond housing may be selective by a structure of a combi-
nation between the cam recess of the first cam 551 and
the cam or a combination between the cam recess of the
second cam and the cam.
[0060] FIG. 6 is a side view illustrating a mounted state
of a cam according to various embodiments of the dis-
closure.
[0061] Referring to FIG. 6, the cam according to vari-
ous embodiments may be configured identical to the cam
470 illustrated in FIG. 4A to FIG. 4D. The cam 670 ac-
cording to various embodiments may be mounted to be
rotatable around the third hinge-axis A3. The cam 670
may be arranged between the first and the second hinge
device and can rotate so as to interlock with the first hinge
device or the second hinge device. To this end, the shaft
S1 provided at the auxiliary member 672 coaxially mount-
ed with the cam 670 may be move in the movement holes
655a and 656a formed through the brackets 655 and
656. The movement holes 655a and 656a may serve as
a guide hole for allowing a limited movement of the shaft
S1 and have a curvature. A hinge shaft S2 providing the
third hinge-axis A3 of the auxiliary member 672 may be
inserted into mounting holes formed through the brackets
655 and 656, so that the cam 670 can rotate around the
third hinge-axis A3 at the brackets.
[0062] The auxiliary member 672 according to various
embodiments may be coaxially mounted with the shaft
S1 of the cam and rotate around the third hinge-axis A3,
so that other side portion of the auxiliary member 672
can move to upward side (the first cam side) or to down-
ward side (the second cam side) within a limited angle.
[0063] Hereinafter, the operation of the double-axis
hinge device in accordance with the opening/closing op-
eration of the electronic device according to various em-
bodiments will be described with reference to the accom-
panying drawings.
[0064] FIG. 7A is a cross-section view illustrating the
double-axis hinge device in a closed state according to
various embodiments of the disclosure. FIG. 7A is a
cross-section view illustrating the double-axis hinge de-
vice of the electronic device (in a closed state) illustrated
in FIG. 1A.
[0065] Referring to FIG. 7A, according to the electronic
device 700 according to various embodiments, when the
second housing 720 is closed on the first housing 710,
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the cam 770 of the double-axis hinge device 790 is in-
serted into the first cam recess 7514 of the first cam 751
(a coupled state or a set state). Due to the insertion struc-
ture described above, the second housing 720 cannot
rotate around the first hinge-axis A1 and can rotate
around the second hinge-axis A2.
[0066] FIG. 7B is a cross-section view illustrating the
double-axis hinge device in a state, in which the second
housing 720 has been rotated about 90 degrees from the
first housing 710 according to various embodiments of
the disclosure. FIG. 7B is a cross-section view illustrating
a state of the double-axis hinge device of the electronic
device (the state where the second housing has been
rotated about 90 degrees in a clockwise direction) illus-
trated in FIG 1C.
[0067] Referring to FIG. 7B, according to the electronic
device 700 according to various embodiments, when the
second housing 720 has been rotated about 90 degrees
in the clockwise direction around the second hinge-axis
on the first housing 710, the cam 770 is inserted into the
first cam recess 7514 of the first cam 751 (the coupled
state). Due to the insertion structure described above,
the second housing 720 can rotate around the second
hinge-axis A2.
[0068] FIG. 7C is a cross-section view illustrating the
double-axis hinge device in a state, in which the second
housing has been rotated about 180 degrees from the
first housing according to various embodiments of the
disclosure. FIG. 7D is a cross-section view illustrating
the double-axis hinge device in a state, in which the cam
has been rotated after the second housing is rotated
about 180 degrees from the first housing according to
various embodiments of the disclosure.
[0069] FIG. 7C to FIG. 7E are a cross-section views
illustrating a state of the double-axis hinge device of the
electronic device (the state where the second housing
has been rotated about 90 degrees) illustrated in FIG 1D.
[0070] Referring to FIG. 7C, according to the electronic
device 700 according to various embodiments, when the
second housing 720 has been rotated about 180 degrees
in the clockwise direction around the second hinge-axis
on the first housing 710, the cam 770 is inserted into the
first cam recess 7514 of the first cam 751 (the coupled
state). However, the second housing 720 can more rotate
around the second hinge-axis A2 due to the above me-
chanical structure. On the other hand, the cam 770 ro-
tates in the counterclockwise direction and thus can be
inserted into the cam recess of the second cam 761 after
being separated from the first cam recess 7514 of the
first cam 751. Due to the insertion structure described
above, the second housing 720 can rotate around the
first hinge-axis A1. When the second housing 720 rotates
more than 180 degrees, a portion 751a (illustrated in FIG.
7D) of the first cam 751 pushes up the cam 770 toward
the second cam 761, so that the cam 770 moves into the
cam recess 7614 of the second cam 761.
[0071] On the other hand, the cam 770 is inserted into
the cam recess of the second cam 761, so that the second

housing 720 cannot rotate around the second hinge-axis
A2 due to the insertion structure described above.
[0072] FIG. 7F is a cross-section view illustrating the
double-axis hinge device in a state, in which the second
housing has been rotated about 270 degrees from the
first housing according to various embodiments of the
disclosure. FIG. 7F is a cross-section view illustrating a
state of the double-axis hinge device of the electronic
device (the state where a second housing has been ro-
tated about 270 degrees from a first housing) illustrated
in FIG. 1E.
[0073] Referring to FIG. 7F, according to the electronic
device 700 according to various embodiments, when the
second housing 720 has been rotated about 270 degrees
in the clockwise direction around the first hinge-axis on
the first housing 710, the cam 770 is inserted into the first
cam recess 7614 of the second hinge cam 761 (a locked
state or a set state). Due to the insertion structure de-
scribed above, the second housing 720 can rotate around
the second hinge-axis A2.
[0074] FIG. 7G is a cross-section view illustrating the
double-axis hinge device in a state, in which the second
housing has been rotated about 360 degrees from the
first housing according to various embodiments of the
disclosure. FIG. 7G is a cross-section view illustrating a
state of the double-axis hinge device of the electronic
device (the state where a second housing has been ro-
tated about 360 degrees from a first housing) illustrated
in FIG. 1F.
[0075] Referring FIG. 7G, according to the electronic
device 700 according to various embodiments, when the
electronic device 700 has turned over after the second
housing 720 is rotated about 360 degrees so that the
second housing 720 positions under the first housing
710, the display provided on the second housing 720
faces towards the user, so that the electronic device can
be used as the tablet PC mode. In the above described
state, the cam 770 is inserted into the cam recess 7614
of the second cam 761, so that the second housing 720
can rotate around the first hinge-axis A1 in the reverse
direction thereof.
[0076] In the electronic device 700 according to various
embodiments, when the mode switch sliding device is
operated, that is, the sliding knob is moved in the opposite
direction thereof, the second housing 720 rotates around
the first hinge-axis A1 within the rotation angle between
0 degree to 180 degrees and the second housing 720
can rotate around the second hinge-axis A2 within the
rotation angle between 180 degrees to 360 degrees.
[0077] In the electronic device 700 according to various
embodiments, when the double-axis hinge housing is
placed almost upright on a table, the double-axis hinge
housing 720 may serve as a support for the second hous-
ing 720 and thus the electronic device is conveniently
used in a typing mode.
[0078] Hereinafter, a configuration in which the double-
axis hinge device is not provided with the mode switch
sliding device will be described with reference to the ac-
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companying drawings.
[0079] FIG. 8A to FIG. 8C are perspective views illus-
trating the double-axis hinge devices 890 provided in the
electronic devices according to various embodiments of
the disclosure, respectively, which are views illustrating
the double-axis hinge devices provided with no mode
switch sliding devices, respectively.
[0080] Referring to FIG. 8A to FIG. 8C, in comparison
with the mode switch sliding device 490 illustrated in FIG.
4A to FIG. 4D, the double-axis hinge device 890 accord-
ing to various embodiments may be a configuration in
which the cam does not move due to being provided with
no a mode switch sliding device. Accordingly, in compar-
ison with the mode switch sliding device 490 illustrated
in FIG. 4A to FIG. 4D, the double-axis hinge device 890
according to various embodiments may be configured
such that the structures of the first and the second cam
differ from that of the mode switch sliding device 490.
[0081] The double-axis hinge device 890 according to
various embodiments may perform the operations illus-
trated in FIG. 7A to FIG. 7F, and the electronic device
having the double-axis hinge device 890 may perform
the operations illustrated in FIG. 1A to FIG. 1F.
[0082] The double-axis hinge device 890 according to
various embodiments may include a first hinge device
850, a second hinge device 860, and a cam 870. For
example, the first hinge device 850 may provide the first
hinge-axis A1, the second hinge device 860 may provide
the second hinge-axis A2, and the cam 870 may be se-
lectively inte1ocked with the first hinge device 850 or the
second hinge device 860. The cam 870 may be config-
ured to be rotatable around the third hinge-axis A3 par-
allel to each of the first and the second hinge-axes A1
and A2. The hinge shaft, which provides the third hinge-
axis A3, of the cam 870 may move restrictively within an
elongated hole 855a of a support body 855.
[0083] The first hinge device 850 according to various
embodiments may include the first cam 851. The first
cam 851 can rotate around the first hinge-axis A1. The
first cam 851 may provide with the first cam recess 852.
A portion of the cam 870 may be inserted (coupled or
set) into the first cam recess 852.
[0084] The second hinge device 860 according to var-
ious embodiments may include the second cam 861. The
second cam 861 can rotate around the second hinge-
axis A2. The second cam 861 may provide with the sec-
ond cam recess 862. A portion of the cam 870 may be
inserted into the second cam recess 862.
[0085] In accordance with the cam 870 being inserted
(coupled or set) into the first cam recess 852 or the sec-
ond cam recess 862 or being separated therefrom, the
first hinge device 850 may provide the first hinge-axis A1
or the second hinge device 860 may provide the second
hinge-axis A2. When the first hinge device 850 operates
according to the rotation operation the cam 870, the sec-
ond hinge device 860 may be in the locked state. On the
contrary, when the second hinge device 860 operates,
the first hinge device 850 may be in the locked state.

[0086] Reference numeral f1 may be a first fastening
part for fixing the first hinge device 850 to the first housing,
and reference numeral f2 may be a second fastening part
for fixing the second hinge device 860 to the second
housing.
[0087] Referring to FIG. 9, according to the electronic
device 900 according to various embodiments, the dou-
ble-axis hinge housing 930 having the first and the sec-
ond hinge device received therein may serve as a support
part. Hereinafter, the double-axis hinge housing 930 will
be named as the support part.
[0088] For example, when the second housing 920 is
opened about 100 degrees to 120 degrees from the first
housing 910, the support part 930 may become an
opened state in which the support part 930 rotates about
100 degrees to 120 degrees with reference to the ground
G. Meanwhile, the first housing 910 may be arranged in
a rotated and inclined state with respect to the ground G
by a first angle Θ. For example, the first housing may
rotate plus-or-minus 15 degrees.
[0089] The state as in FIG. 9 may be named as the
typing mode of the electronic device 900. The first hous-
ing 910 is a slightly inclined state and thus a user’s data
input motion can be conveniently performed by using an
input device arranged on the upper surface of the first
housing 910.
[0090] According to the state of the above-described
electronic device 900, the support part 930 may rotate
together with the second housing 920 within 0 degree to
180 degrees, so that the arrangement can be possible.
[0091] As used herein, the term "module" may mean
a unit including hardware, software, firmware, or a com-
bination of at least two of them, and may be interchange-
ably used with other terms, for example, "logic," "logic
block," "component," or "circuit". The "module" may be
a minimum unit of a single integrated component adapted
to perform one or more functions, or a part thereof. The
"module" may be mechanically or electronically imple-
mented. For example, according to an embodiment, the
"module" may be implemented in the form of an applica-
tion-specific integrated circuit (ASIC). For example, the
"module" may include at least one of an application-spe-
cific integrated circuit (ASIC) chip, field-programmable
gate arrays (FPGAs), and a programmable logic device
for performing known operations or operations to be de-
veloped in the future.
[0092] Devices (e.g., modules or functions thereof)
and methods (e.g., operations) according to various em-
bodiments may be implemented as instructions that are
stored in the form of a program module in a computer-
readable storage medium. The instructions, when exe-
cuted by a processor (e.g., processor 210), may cause
the processor to perform one or more functions corre-
sponding to the instructions. The computer-readable
storage medium may be, for example, the memory 220.
At least a part of the program module may, for example,
be implemented (e.g., executed) by a processor. For ex-
ample, at least a part of the program module may include
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a module, a program, a routine, sets of instructions, or
processor for one or more functions.
[0093] The computer-readable storage medium may
include a hard disc, a floppy disc, a magnetic medium
(e.g., magnetic tape), an optical medium (e.g., compact
disc read only memory (CD-ROM), digital versatile disc
(DVD)), a magneto-optical medium (e.g., floptical disk),
a hardware device (e.g., read only memory (ROM), ran-
dom access memory (RAM), or flash memory), and the
like. The program instructions may include machine lan-
guage codes generated by a complier or computer-exe-
cutable higher-level language codes that can be execut-
ed using an interpreter or the like. The hardware device
may be configured to operate as one or more software
modules for operations according to various embodi-
ments, and vice versa.
[0094] A module or a program according to the disclo-
sure may include at least one of the above-described
elements, exclude some of them, or further include ad-
ditional other elements. Operations performed by the
module, the program module, or another element may
be carried out sequentially, in parallel, repeatedly, or heu-
ristically. Further, one or more of the operations may be
executed in a different order or omitted, or one or more
other operations may be added.
[0095] The embodiments of the disclosure described
and shown in the specification and the drawings have
been presented to easily explain the technical contents
of the disclosure and help understanding of the disclo-
sure, and are not intended to limit the scope of the dis-
closure. Therefore, the scope of the disclosure should
be construed to include, in addition to the embodiments
disclosed herein, all changes and modifications derived
on the basis of the disclosure.

Claims

1. An electronic device comprising:

a first housing;
a second housing; and
a double-axis hinge housing connecting the first
housing and the second housing such that the
second housing can rotate from the first housing
around a first hinge-axis or a second hinge-axis
parallel to the first hinge-axis,
wherein the double-axis hinge housing compris-
es:

a first hinge device which rotatably connects
the first housing and the double-axis hinge
housing with reference to the first hinge-ax-
is; and
a cam, which receives a double-axis hinge
device including a second hinge device par-
allel to the first hinge device and rotatably
connecting the second housing and the

double-axis hinge housing with reference to
the second hinge-axis, is rotatably arranged
between the first and the second hinge de-
vice, is set to interlock with the first hinge
device at a first rotation angle so as to block
a rotation operation of the first housing and
allow a rotation operation of the second
housing, and is set to interlock with the sec-
ond hinge device at a second rotation angle
so as to block a rotation operation of the
second housing and allow a rotation oper-
ation of the first housing.

2. The electronic device as claimed in claim 1, wherein
the cam is rotatably mounted around a third hinge-
axis parallel to each of the first and the second hinge-
axis.

3. The electronic device as claimed in claim 2, wherein
the cam further comprises at least one auxiliary
member placed on coaxially and a rotation shaft pro-
viding the third hinge-axis is arranged to extend
through the auxiliary member.

4. The electronic device as claimed in claim 3, wherein
the cam is rotatably installed around the third hinge-
axis between one pair of brackets, and the brackets
is movably arranged in a direction parallel to the first
and the second hinge-axis by a guide.

5. The electronic device as claimed in claim 4, wherein
each of the one pair of brackets facing each other
has a movement hole formed therethrough, and the
movement hole has a curvature to allow a shaft of
the cam to be rotatable around the third hinge-axis.

6. The electronic device as claimed in claim 4, wherein
the first hinge device comprises a first cam, which is
interlocked with the cam and installed on a first hinge
shaft providing the first hinge-axis, and
the second hinge device comprises a second cam,
which is interlocked with the cam, is installed on a
second hinge shaft providing the second hinge-axis,
and faces the first cam.

7. The electronic device as claimed in claim 1, wherein
the cam has a substantially cylindrical shape.

8. The electronic device as claimed in claim 6, wherein
the first cam comprises:

a first one side cam recess, which includes a
first one end surface and a first other end sur-
face, is formed on an outer peripheral surface
thereof, and extends in the direction of the first
hinge-axis from the first one end surface; and
a first other side cam recess, which is formed
on an outer peripheral surface thereof, is formed
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on a portion facing the first one side cam recess
from an opposite direction of the first one side
cam recess, and extends in the direction of the
first hinge-axis from the other end surface.

9. The electronic device as claimed in claim 8, wherein
the first one side cam recess has a first one side
open end at the first one end surface and has a first
one side closed end formed at a portion spaced a
first distance from the first one side open end along
the first hinge-axis, and
the first other side cam recess has a first other side
open end at the first other end surface and has a first
other side closed end formed at a portion spaced the
first distance from the first other side open end in the
direction of the first hinge-axis.

10. The electronic device as claimed in claim 6, wherein
the second cam comprises;
a second one side cam recess, which has a second
one end surface and a second other end surface, is
formed on the outer peripheral surface thereof, and
extends in the direction of the second hinge-axis
from the second one end surface; and
a second other side cam recess, which is formed on
the outer peripheral surface thereof, is formed on a
portion facing the second one side cam recess from
an opposite direction of the second one side cam
recess, and extends in the direction of the second
hinge-axis direction from the second other end sur-
face.

11. The electronic device as claimed in claim 10, wherein
the second one side cam recess has a second one
side open end at the second one end surface and
has a second one side closed end formed at a portion
spaced a second distance from the second one side
open end along the second hinge-axis, and
the second other side cam recess has a second other
side open end at the second other end surface and
has a second other side closed end formed at a por-
tion spaced the second distance from the second
other side open end in the direction of the second
hinge-axis.

12. The electronic device as claimed in claim 6, wherein
the double-axis hinge housing further comprises a
mode switch sliding device.

13. The electronic device as claimed in claim 12, wherein
the cam moves parallel to each of the first and the
second hinge-axis by the mode switch sliding device,
so as to interlock with the first cam or the second cam.

14. The electronic device as claimed in claim 13, wherein
the mode switch sliding device is guided in the dou-
ble-axis hinge housing; and
comprises a sliding knob, which is arranged to be

exposed from the double-axis hinge housing and is
operated by a user, and
at least one sliding guide connection member which
moves inside the double-axis hinge housing in the
lengthwise direction of the double-axis hinge hous-
ing in accordance with the movement of the sliding
knob, and both ends of which are fastened to the
brackets, respectively.

15. The electronic device as claimed in claim 1, wherein
a first angle is between 0 degree to 180 degrees and
a second angle is between 180 degrees to 360 de-
grees.
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