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(57) Abstract: A hinge apparatus connects a first member and a second member to each other so that the first and second members
are mutually foldable, and is usable with a computing apparatus. The hinge apparatus comprises: a first gear which is disposed on
the first member; a second gear which is disposed on the second member and is interlocked with the first gear; and a pressure mem-
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Description
Title of Invention: HINGE APPARATUS AND COMPUTING

APPARATUS HAVING THE SAME
Technical Field

Methods and apparatuses consistent with exemplary embodiments relate to a hinge
apparatus and a computing apparatus having the same, and more particularly, to a
hinge apparatus which connects two members to each other using a hinge so that the
two members are foldable from 0° to 360°, and a computing apparatus having the

same.

Background Art

In a laptop personal computer (PC), a computing unit, which includes a printed
circuit board (PCB) and a keypad, and a display unit are generally connected to each
other by a hinge so that the computing unit and the display unit are mutually foldable.
Therefore, if such a laptop PC is used, the display unit which is connected to the
computing unit by the hinge (in this case, an angle between the computing unit and the
display unit is 0°) is rotated at a desired angle according to a user’s position (for
instance, is rotated about the computing unit at about 90° to about 120°).

As described above, a related-art hinge apparatus includes a single rotary shaft and
generally limits the angle between the computing unit and the display unit to 0° to
180°.

A hinge apparatus having two rotary shafts to rotate the computing unit and the
display unit greater than 180° has been developed. Such a hinge apparatus includes
two shafts which are connected to the computing unit and the display unit, re-
spectively, and two gears which are connected to the shafts, respectively, and are
tooth-engaged with each other.

However, the hinge apparatus employing such gears has a gap between the gears due
to various factors such as a manufacture tolerance of the gear and a tolerance between
the gears and the gear shafts, and thus causes a back lash phenomenon.

Therefore, if a user uses the laptop PC while riding in a car, the display unit may
move in a rotation direction due to an external shock or vibration exerted to the laptop
PC. Thus, there is a problem that user’s eyes easily get tired when the user uses the
laptop PC while seeing the moving display unit.

Disclosure of Invention

Technical Problem
One or more exemplary embodiments provide a hinge apparatus which can prevent a

back lash phenomenon caused by a gap between gears of first and second bodies
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connected to each other to be mutually foldable, and, if the first and the second bodies
are rotated at a predetermined angle, can maintain the first and the second bodies at the
predetermined angle without moving the first and the second bodies, and a computing

apparatus having the same.
One or more exemplary embodiments also provide a hinge apparatus which includes

an electric connecting means having improved durability, and a computing apparatus
having the same.

One or more exemplary embodiments also provide a hinge apparatus which can
rotate first and second bodies, which are connected to each other to be mutually
foldable, at 360° regardless of a thicknesses of the first and the second bodies, and a
computing apparatus having the same.

One or more exemplary embodiments also provide a hinge apparatus which can be

configured as a compact apparatus, and a computing apparatus having the same.

Solution to Problem

Additional features and utilities of the present general inventive concept will be set
forth in part in the description which follows and, in part, will be obvious from the de-
scription, or may be learned by practice of the general inventive concept.

The foregoing and/or other features and utilities of the present general inventive
concept may be achieved by providing A hinge apparatus which connects a first
member and a second member to each other so that the first member and the second
member are mutually foldable, the hinge apparatus comprising: a first gear which is
disposed on the first member; a second gear which is disposed on the second member
and is interlocked with the first gear; and a pressure member which reinforces mesh
force between the first and the second gears.

The pressure member may press the first and the second gears in opposite directions
toward each other.

The pressure member may be made of an elastic material and may have opposite
ends slidably connected with first and second driving shafts of the first and the second
gears

The hinge apparatus may further comprise: a plurality of idle gears which are
disposed on the first and the second gears so that the first and the second gears are in-
terlocked with each other, wherein the pressure member presses the plurality of idle
gears in opposite directions toward each other.

The plurality of idle gears may comprise: a first idle gear which is tooth-engaged
with the first gear and a second idle gear which is tooth-engaged with the second gear;
and the pressure member may be made of an elastic material and has opposite ends

slidably connected with first and second rotary shafts with which the first and the
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second idle gears are connected, respectively.
The pressure member may be an S-shaped plate spring.

The hinge apparatus may further comprise a fixing means which, if the first and the
second members are set at any one of angles from 0° to 360°, presses the first and the
second gears in an axial direction of each gear to restrict rotation of the first and the
second gears and maintain the first and the second members at the set angle.

The fixing means may further comprise a cam structure which is disposed between
the push member and the first and the second main gears to fix the first and the second
members at a pre-set angle.

The cam structure may comprise: a plurality of first cam members which are
disposed on the first and the second gears, respectively, and a plurality of second cam
members which are detachably connected to the plurality of first cam members,
wherein the plurality of first cam members and the plurality of second cam members
are convex-concave connected to each other.

The foregoing and/or other features and utilities of the present general inventive
concept may also be achieved by providing a foldable computing apparatus
comprising: a first body which has a computing function, a second body which is elec-
trically connected to the first body and has a display function, and at least one hinge
unit which connects the first and the second bodies to each other so that the first and
the second bodies are mutually foldable, wherein the hinge unit comprises: a first gear
which is disposed on the first body; a second gear which is disposed on the second
body and is interlocked with the first gear; and a pressure member which reinforces
mesh force between the first and the second gears.

The pressure member may press the first and the second gears in opposite directions
toward each other, and is made of an elastic material and has opposite ends slidably
connected with first and second driving shafts of the first and the second gears.

The computing apparatus may further comprise: a plurality of idle gears which are
disposed between the first and the second gears so that the first and the second gears
are interlocked with each other, wherein the pressure member presses the plurality of
idle gears in opposite directions toward each other, and is made of an elastic material
and has opposite ends slidably connected with first and second rotary shafts of the
plurality of idle gears, respectively. The pressure member is an S-shaped plate spring.
Advantageous Effects of Invention

As described above, the present invention prevents a back lash phenomenon
occurring due to a gap between gears by increasing mesh force between the gears
which arranged in a first member and a second member, respectively and are meshed

with each other directly or indirectly so that the first member and the second member
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may maintain setting angles thereof after being rotated at a predetermined angle, and
may be rotatable at 360° regardless of a thickness of the first and the second members,
thereby enhancing user convenience.
Brief Description of Drawings

[25] These and/or other features and utilities of the present general inventive concept will
become apparent and more readily appreciated from the following description of the
embodiments, taken in conjunction with the accompanying drawings of which:

[26] FIG. 1 is a perspective view illustrating a hinge apparatus usable with a computer

apparatus according to an exemplary embodiment of the present general inventive

concept;
[27] FIG. 2 is an enlarged view illustrating a portion II of FIG. 1;
[28] FIG. 3 is a schematic view illustrating a process of rotating first and second bodies of

the computer apparatus of FIG. 1 from 0° to 360° in sequence to fold the first and the

second bodies one over the other;

[29] FIG. 4 is an exploded perspective view illustrating a portion of the hinge apparatus of
FIG. 1;

[30] FIG. 5 is an exploded perspective view illustrating the hinge apparatus of FIG. 4;

[31] FIG. 6 is a perspective view illustrating an arrangement between first and second

main gears and first and second idle gears in the hinge apparatus of FIG. 4;

[32] FIG. 7 is a perspective view illustrating a cam structure to realize a locking function
in a state in which an angle between the first and the second bodies is 0° and 360° in
the hinge apparatus of FIG. 4;

[33] FIG. 8 is a perspective view illustrating a pressure member to provide a force to a
corresponding rotary shaft of the first and the second idle gears in the hinge apparatus
of FIG. 4;

[34] FIG. 9 is a side view illustrating an arrangement of the first and second main gears
and the first and second idle gears of FIG. 6;

[35] FIG. 10 is a schematic view illustrating a cam structure with a tooth-engagement

configuration between gears in the hinge apparatus of FIG. 4;

[36] FIG. 11 is a perspective view illustrating a flexible printed circuit board (FPCB)
disposed on first and second driving shafts in the hinge apparatus of FIG. 4;

[37] FIG. 12 is a perspective view illustrating the FPCB of FIG. 11;

[38] FIG. 13 is a schematic view illustrating a state of winding portions of the FPCB of

FIG. 11 according to an angle set between the first and the second bodies;
[39] FIG. 14 is a perspective view illustrating a hinge apparatus according to an
exemplary embodiment of the present general inventive concept; and

[40] FIG. 15 is a schematic view illustrating an S-shaped plate spring connected to first
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and second driving shafts of the hinge apparatus of FIG. 14.
Best Mode for Carrying out the Invention

Reference will now be made in detail to the embodiments of the present general
inventive concept, examples of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to the like elements throughout. The em-
bodiments are described below in order to explain the present general inventive
concept while referring to the figures.

The matters defined in the description, such as detailed construction and elements,
are provided to assist in a comprehensive understanding of exemplary embodiments.
Thus, it is apparent that exemplary embodiments can be carried out without those
specifically defined matters. Also, functions or elements known in the related art are
not described in detail since they would obscure the exemplary embodiments with un-
necessary detail.

Hereinafter, a hinge apparatus according to exemplary embodiments of the present
general inventive concept will be explained with reference to the accompanying
drawings.

Referring to FIG. 1, a hinge apparatus 100 usable with a computing apparatus 10
according to an exemplary embodiment connects a first body 30, which is of a flat type
and has a computing function of the computing apparatus 10, for example, a mobile
device or a laptop personal computer (PC), and a second body 50 which is of a flat
type and has a display function, to each other so that the first and the second bodies 30
and 50 are mutually rotatable and foldable.

The first body 30 has one or more functional units to perform functions of the
computing apparatus 10, for example, a printed circuit board (PCB not illustrated) in
which a calculating apparatus such as a central processing unit (CPU) is mounted and
various electronic parts (not illustrated) embedded therein, and is provided with a
keypad (not illustrated) on an external portion thereof. The second body 50 is provided
with a display panel, is electrically connected to the first body 30, and is controlled by
the first body 30. The second body 50 may display an image associated with the
function of the first body 30. The second body may also have one or more functional
units (not illustrated) to perform one or more functions of the second body. The second
body 50 may display an image associated with the function of the first body 30 or the
second body 50. Either the first body 30 or the second body 50 may have a network
interface to communicate with an external device to transmit and receive data as-
sociated with the functional of the first body 30 and/or the second body 50. When the
display panel of the second body 50 is a capacitive or resistive touch panel, the second

body 50 may be controlled by a touch or access input, for example, a capacitance
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signal or a pressure signal directly input to the display panel.

Although the hinge apparatus 100 is applied to the laptop PC in the present
exemplary embodiment, the hinge apparatus 100 may be used to connect a tablet
computer apparatus (for example, a tablet PC) having a touch panel and an in-
dependent keypad to each other.

Referring to FIG. 2, a plurality of securing holes 70 are formed on each of the first
and the second bodies 30 and 50 to fix the first and the second bodies 30 and 50 to
connection brackets 131 and 132 (see FIG. 4) of the hinge apparatus 100. When the
computing apparatus 10 is disposed on a reference plane relating to an X direction in a
folding state, the second body 50 may rotate with respect to the first body 30 about a Z
direction or the hinge apparatus 100.

Referring to FIG. 3, a thickness of the first body 30 is greater than a thickness of the
second body 50. The hinge apparatus 100 according to the exemplary embodiment
allows the first and the second bodies 30 and 50 having different thicknesses to be
rotated at any one of angles from 0° to 360°, and also allows the first and the second
bodies 30 and 50 to be folded one over the other at the angle of 0° and 360°. However,
the present general inventive concept is not limited thereto. It is possible that the first
and the second bodies 30 and 50 have the same thickness. In this case, the hinge
apparatus 100 may allow the first and the second bodies 30 and 50 to be rotated and
folded within the above angles.

The hinge apparatus 100 may change a position according to an angle formed by the
first and second bodies 30 and 50. For example, the hinge apparatus 10 may be in an M
position in a folding state of the first and second bodies 30 and 50, maintain the M
(that is, M+) position when the second body 50 is parallel to the Y direction, be
changed to an N position in a 180° state, and then changed to the M (that is, -M)
position, with respect to the X-Y axes.

Hereinafter, the hinge apparatus 100 according to the exemplary embodiment will be
explained in detail with reference to FIGS. 4 to 13.

Referring to FIGS. 4 and 5, the hinge apparatus 100 includes a base frame 101, a
protection cap 103, first and second mains gears 140 and 150, a fixing unit 200, first
and second idle gears 310 and 320, a pressure member 400, a cam structure (cam unit)
190 to maintain the first and second bodies 30 and 50 folded at a pre-set angle (for
example, 0° or 360°) and/or to rotate the first and second bodies 30 and 50 at an angle
with respect to each other, and an electric connecting unit 600 to electrically connect
the first body 30 and the second body 50.

The base frame 101 includes first and second support elements 101a and 101b to
rotatably support first and second driving shafts 110 and 120. The first and the second
support elements 101a and 101b are disposed to be spaced-apart from each other by
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one or more spacers 101c. The one or more spacers 101c may be disposed parallel with
each other to maintain a predetermined gap therebetween and/or to maintain a distance
between the first and the second support elements 101a and 101b. The second support
element 101b has a pair of cutaway portions 101d formed on one side thereof to allow
portions (603 and 606 in FIG. 12) of the electric connecting unit 600 to pass
therethrough. The pair of cutaway portions 101d and 101e extend to penetrating holes
101f and 101g into which the first and the second driving shafts 110 and 120 are re-
spectively inserted, so that the portions 603 and 606 of the electric connecting unit 600
can be inserted into the penetrating holes 101f and 101g through the pair of cutaway
portions 101d and 101e. Accordingly, the electric connecting unit 600 can be easily
mounted around the first and the second driving shafts 110 and 120.

The protection cap 103 covers the first and the second mains gears 140 and 150, the
fixing unit 200, the first and the second idle gears 310 and 320, the pressure member
400, the cam structure 190, and the electric connecting unit 600, in addition to the base
frame 101. The protection cap 103 can prevent the above units from being exposed to
an outside thereof and can protect the above from an external shock or foreign
material.

The first and the second driving shafts 110 and 120 are placed in parallel with each
other and have one ends 111 and 121 fixed to the first and the second connection
brackets 131 and 132 through connection holes 131a and 132a. The first and the
second connection brackets 131 and 132 are connected to portions of the first and the
second bodies 30 and 50, respectively, using a plurality of securing unit (not il-
lustrated). In this case, securing elements to define a plurality of securing holes 70,
131b, and 132b are formed on portions where the first and the second connection
brackets 131 and 132 are connected to the first and the second bodies 30 and 50, and
are connected with the plurality of securing unit (not illustrated).

As described above, the first and the second driving shafts 110 and 120 are
connected to the first and the second bodies 30 and 50 through the first and the second
connections brackets 131 and 132, so that the first and the second driving shafts 110
and 120 drive the first and the second main gears 140 and 150 in association with the
rotation of the first and the second bodies 30 and 50.

Referring to FIG. 5, the first and the second main gears 140 and 150 have insertion
holes 141 and 151 formed therein to be connected with connection portions 113 and
123 of the first and the second driving shafts 110 and 120 and thus allow the first and
the second main gears 140 and 150 to be rotated when the first and the second driving
shafts 110 and 120 are rotated according to a movement of at least one of the first body
30 and the second body 50 with respect to each other.

The first and the second main gears 140 and 150 are pressed or biased by the fixing
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unit 200 with a predetermined pressure so that the first and the second main gears 140
and 150 are movably attached or biased to one surface of the first support element
101a of the base frame 101. Such a pressure may restrict the rotation of the first and
the second main gears 140 and 150, and thus the first and the second driving shafts 110
and 120 may not be smoothly rotated but may be restricted in rotation or rotated with a
restriction pressure. As described above, since the rotation of the first and the second
driving shafts 110 and 120 is restricted, if the first and the second bodies 30 and 50 are
set at any one of angles from 0° to 360°, the set angle can be maintained.

The fixing unit 200 includes a push member 210 which is in contact with one sides of
the first and the second main gears 140 and 150, an elastic member 230 which
elastically presses the push member 210 toward the first and the second main gears 140
and 150, and a holding member 250 which supports the elastic member 230.

The push member 210 includes a pair of first penetrating holes 211 and 213 through
which the first and the second driving shafts 110 and 120 penetrate, and a pair of
second penetrating holes 215 and 217 which are formed between the pair of first pen-
etrating holes 211 and 213 and through which first and second rotary shafts 311 and
321 connected with the first and the second idle gears 310 and 320 penetrate. If the
first and the second driving shafts 110 and 120 and the first and the second rotary
shafts 311 and 321 penetrate through the push member 210, the push member 210 is
disposed to be slidable along the first and the second driving shafts 110 and 120.

The elastic member 230 is disposed between the push member 210 and the holding
member 250 to provide a bias force thereto or press the push member 210 from the
holding member 250 toward the base frame 101 in an axial direction of the first and the
second driving shafts 110 and 120. The elastic member 230 may include one or more
spring washers so that the elastic member 230 is helpful in making the hinge apparatus
100 compact and also prevents the pressure on the push member 210 from being
reduced. Such spring washers may occupy a smaller space than a coil spring having the
same volume and have a greater elastic force. The first and the second driving shafts
110 and 120 are inserted into the plurality of spring washers and the spring washers are
placed to face opposite surfaces alternately.

The holding member 250 includes a pair of penetrating holes 251 and 253 through
which the first and the second driving shafts 110 and 120 penetrate, and includes a pair
of bosses 257 and 258 (see FIG. 6) protruding from the holding member 250 to allow
ends of the first and the second rotary shafts 311 and 321 to be rotatably inserted
thereinto.

In this case, the ends of the first and the second driving shafts 140 and 150 passing
through the pair of penetrating holes 251 and 253 of the holding member 250 are

connected with elastic adjustment nuts 271 and 273. Accordingly, the holding member
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250 may support the elastic member 230 so that the push member 210 is pressed
toward the first and the second main gears 140 and 150.

The elastic force of the elastic member 230 may be adjusted according to a degree of
screwing the first and second driving shafts 110 and 120 with the pair of elastic ad-
justment nuts 271 and 273 or according to a coupling state between the first and
second driving shafts 110 and 120 and the corresponding elastic adjustment nuts 271
and 273. For example, if the elastic adjustment nuts 271 and 273 are rotated in a
screwing direction, the holing member 250 is moved to the elastic member 230 by a
predetermined distance so that a gap between the holding member 250 and the first and
the second main gears 140 and 150 becomes narrow and thus the elastic force of the
elastic member 230 increases. On the other hand, if the elastic adjustment nuts 271 and
273 are rotated in an unscrewing direction, the elastic force of the elastic member 230
is reduced. Accordingly, states of the first and the second bodies 30 and 50 to be fixed,
maintained, or held in a certain position or angle may be appropriately adjusted by
adjusting the pair of elastic adjustment nuts 271 and 273 with respect to the first and
second driving shafts 110 and 120.

Referring to FIG. 6, the first and the second idle gears 310 and 320 are disposed
between the first and the second main gears 140 and 150, and are tooth-engaged with
each other with the first and the second rotary shafts 311 and 321 being connected
thereto. The first idle gear 310 is tooth-engaged with the first main gear 140 and the
second idle gear 320 is tooth-engaged with the second main gear 150.

As described above, the first and the second idle gears 310 and 320 may be disposed
between the first and the second main gears 140 and 150 so that rotation centers
(rotation axis) of the first and the second main gears 140 and 150 can be changed. In
this case, the rotation centers of the first and the second main gears 140 and 150 are the
same as those of the first and the second bodies 30 and 50, respectively. Accordingly,
even if the thicknesses of the first and the second bodies 30 and 50 are different from
each other, the center of rotation can be changed as much as a distance corresponding
to the difference in thickness and thus the first and the second bodies 30 and 40 are
rotatable at the angle of 360°.

The first and the second rotary shafts 311 and 321 penetrate through the push
member 210 and have their respective ends rotatably supported by the bosses 257 and
258 of the holding member 250. In this case, portions of the first and the second rotary
shafts 311 and 321 are placed between the push member 210 and the holding member
250, and the pressure member 400 is disposed on the portions of the first and the
second rotary shafts 311 and 321.

Referring to FIGS. 7 and 8, the pressure member 400 is disposed on the first and the
second rotary shafts 311 and 321 and presses the first and the second rotary shafts 311
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and 321 in opposite directions toward each other.

Due to the pressure of the pressure member 400, the first and the second idle gears
310 and 320 respectively connected with the first and the second rotary shafts 311 and
321 are pressed or biased in opposite directions toward each other (in arrow directions
in FIG. 8) or in adjoining directions, so that a mesh force between the corresponding
gears increases. In addition, the pressure of the pressure member 400 increases a mesh
force between the first main gear 140 and the first idle gear 310 and a mesh force
between the second main gear 150 and the second idle gear 320.

Accordingly, the mesh force increases at portions S1, S2, and S3 where the corre-
sponding gears are tooth-engaged with one another, as illustrated in FIG. 9. The
increased mesh force can prevent a back lash phenomenon caused by a gap between
gears due to various factors such as a manufacture tolerance of gears or a tolerance
between gears and gear shafts. Accordingly, if the first and the second bodies 30 and
50 are rotated at a predetermined angle, a relative movement of the first and second
driving shafts 110 and 120 or the first and second main gears 140 and 150 by an
external shock or vibration can be prevented.

Any pressure member 400 can be applied that can press the first and the second
rotary shafts 311 and 321 in opposite directions toward each other. In the present
exemplary embodiment, the pressure member 400 is an S-shaped plate spring.

As described above, opposite ends of the pressure member 400 are slidably
connected with the corresponding first and second rotary shafts 311 and 321. The
pressure member 400 made of an elastic material can increase the mesh force of the
tooth-engaged portions (S1, S2, and S3) among the corresponding gears without in-
terfering or preventing the rotation of the first and the second rotary shafts 311 and
321.

Referring to FIG. 10, the cam structure 190 is to lock the first and the second bodies
30 and 50 at a pre-set angle (for example, 0° or 360°) and maintain the first and the
second bodies 30 and 50 in a folded state, and is disposed between the first and the
second main gears 140 and 150 and the push member 210.

The cam structure 190 includes a plurality of first cam members 143 and 153
disposed on the first and the second main gears 140 and 150, respectively, and a
plurality of second cam members 218 and 219 disposed on the other surface of the
push member 210.

Each of the first cam members 143 and 153 includes a pair of substantially triangular
connection recesses 145 and 155 (see FIG. 5) symmetrically formed with reference to
the corresponding insertion holes 141 and 151. The connection recesses 145 and 155
may have a substantially triangular recess shape. The first cam members 143 and 153

may also include first plane portions disposed between the connection recesses 145 and
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155. The second cam members 218 and 219 may have protrusions to protrude in a
protrusion shape to correspond to a recess shape of the connection recesses 145 and
155 to be convex-concave connected to the connection recesses 145 and 155. The
second cam members 218 and 219 may also have second plane portions disposed
between the protrusions.

A dimension of the protrusion shape of the second cam members 218 and 219 may
vary according to a radial direction of the first penetrating holes 211 and 213. A
dimension of the protrusion shape of the second cam members 218 and 219 may vary
according to a distance from the corresponding first penetrating holes 211 and 213 in a
radial direction of the first penetrating holes 211 and 213. A dimension of the
protrusion shape of the second cam members 218 and 219 may have a height at a
center area lower than a circumference area of the second cam members 218 and 219.

A dimension of the recess shape of the connection recesses 145 and 155 of the first
cam members 143 and 153 may vary according to a radial direction of the insertion
holes 141 and 151. A dimension of the recess shape of the connection recesses 145 and
155 may vary according to a distance from the corresponding insertion holes 141 and
151 in a radial direction of the insertion holes 141 and 151. A dimension of the recess
shape of the connection recesses 145 and 155 may have a depth at a circumference
area greater than a center area of the first cam members 145 and 155.

According to a relative rotation of the first and second bodies 30 and 50, at least one
of the first and second driving shafts 110 and 120 rotates such that the first and second
main gears 140 and 150 rotates relatively with respect to each other, and thus the first
cam members 143 and 153 rotates with respect to the corresponding second cam
members 218 and 219. Therefore, the connection recesses 145 and 155 of the first cam
members 143 and 153 may move with respect to the corresponding second cam
members 218 and 219 between a first portion where the connection recesses 145 and
155 are disposed in a direction, for example, an H direction, to correspond to the pro-
trusions of the second cam members 218 and 219 disposed in a direction, for example,
an H direction, and a second position where the connection recesses 145 and 155 are
disposed on the second plane portions of the second cam members 218 and 219 and
where the protrusions of the second cam members 219 are disposed on the first plane
portions of the first cam members 143 and 153.

When the protrusions of the second cam members 218 and 219 and the connection
recesses 145 and 155 of the second cam members 218 and 219 are in the first position,
a moving (rotation) force may be required to move from the first position to the second
position. That is, a moving force may be applied to the first and second bodies 30 and
50 such that the protrusions of the second cam members 218 and 219 can move from

the connection recesses 145 and 155 to the first plane portions of the first cam
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members 143 and 153 and/or such that the connection recesses 145 and 155 can move
from the protrusions to the second plane portions of the second cam members 218 and
219. The moving force may be greater than at least one of a friction of a contact
between the first cam members 143 and 153 and the second cam members 218 and 219
and a pressure force of the fixing unit 200.

Also according to a rotation of the first and second bodies 30 and 50, the first plane
portions of the first cam members 143 and 1153 moves with respect to the protrusions
of the second cam members 218 and 219 or the second plane portions of the second
cam members 218 and 219 moves with respect to the connection recesses 145 and 155
of the first cam members 143 and 153. In this case, a pressure or bias force may be
applied to the second cam members 218 and 219 and the first cam members 143 and
153 such that a certain angle or position of the first and second bodies 30 and 50 can be
maintain.

When the first and second bodies 30 and 50 move to a position to form 180° and to
other positions other than 180°, the hinge apparatus 100 moves between an initial
position A to an intermediate position B with respect to the first body 30, as illustrated
in FIG. 3, at least due to a coupling force between the protrusions of the second cam
members 218 and 219 and the connection recesses 145 and 155 of the first cam
members 143 and 153, a pressure force of the fixing unit 200, and /or a friction force
of contact surfaces between the first cam members 143 and 153 and the second cam
members 218 and 219.

The first cam members 143 and 153 are connected to one surface of the first and the
second main gears 140 and 150 to be rotated along with the first and the second main
gears 140 and 150, and the second cam members 218 and 219 are fixed to one surface
of the push member 210. In this case, since the protrusions of the second cam members
218 and 219 are disposed in a direction H, for example, a horizontal line, as illustrated
in FIG. 10, if the first and the second bodies 30 and 50 are folded one over the other at
0° or 360°, the protrusions of the second cam members 218 and 219 are connected to
the connection recesses 145 and 155 of the first cam members 143 and 153 so that the
folded state can be stably maintained at the angel of 0° or 360°.

The protrusions of the second cam members 218 and 219 may be formed at an angle
rather than the horizontal line H. For instance, the protrusions of the second cam
members 219 and 219 may be formed at an angle corresponding to an angle between
the first and the second bodies 30 and 50, which is appropriate for use of the
computing apparatus, for example, a laptop PC 10. Accordingly, the first and the
second bodies 30 and 50 may be locked at various angles according to the exemplary
embodiment of the present general inventive concept.

The second cam member 218 or 219 may have one or more protrusions disposed on
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the horizontal line H with respect to the penetrating hole 213 or 214. These two pro-
trusions disposed on the horizontal line H may be different from each other to lock the
first and second bodies 30 and 50 in a state of 180° or a state of 0° and 360°. A
difference between the two protrusions may be determined according to forces to
maintain the first and second bodies 30 and 50 of the computing apparatus 10 in a state
of 0° and 360°, a transitional force around a state of 180°, or forces to move the first
and second bodies 30 and 50 of the computing apparatus 10 to a state between 0° and
180° or a state between 180° and 360°. The two protrusions may have dimensions to
be determined according to a preference or design options. The connection recesses
145 and 155 may have dimensions to correspond to the dimensions of the protrusions.

Referring to FIGS. 11 and 12, the electric connecting unit 600 is disposed within the
hinge apparatus 100 to electrically connect the first body 30 and the second body 50 to
each other. The electric connecting means 600 may be a flexible printed circuit board
(FPCB). The FPCB may be thin and can be restored to its original shape after being
deformed.

The electric connecting unit 600 may have portions to be formed in a shape to
correspond to the first and the second driving shafts 110 and 120 (or may be formed to
enclose the first and the second driving shafts 110 and 120 overall).

The electric connecting unit 600 has opposite ends 601 and 604 electrically
connected to access terminals (not illustrated) of the first and the second bodies 30 and
50, respectively. The electric connecting unit 600 includes first and second winding
portions 602 and 605 extending from the opposite ends 601 and 604 and wound around
the first and the second driving shafts 110 and 120 a plurality of times, for example,
first and second extension portions 603 and 606 extending along the first and the
second driving shafts 110 and 120 as much as a predetermined length, while enclosing
parts of the first and the second driving shafts 110 and 120, and a connection portion
607 connecting the first and the second extension portions 603 and 606 to each other.
The electric connecting unit 600 may have conductive lines disposed therein connected
to the first and second bodies 30 and 50 and an insulation layer to cover the conductive
lines.

Referring to FIG. 13, when the first and the second bodies 30 and 50 are rotated from
0° to 180°, the first and the second winding portion 602 and 605 of the electric
connecting unit 600 gradually increase their radiuses in directions A, B, and C
according to rotation angles thereof. That is, if the rotation angle between the first and
the second bodies 30 and 50 increases, the first and the second winding portions 602
and 605 are loosened, and, if the rotation angle decreases, the first and the second
winding portions 602 and 605 are restored to their original winding states.

Accordingly, the electric connecting unit 600 has a structure to prevent a problem,
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for example, a tangle, caused by twisted wire cables when the first and the second
bodies 30 and 50 are rotated at 360°, and freely reacts to the rotation of the first and the
second bodies 30 and 50, thereby improving durability. Also, the electric connecting
unit 600 has a thin thickness and is in close contact with the first and the second
driving shafts 110 and 120, so that the electric connecting unit 600 can have a small
volume in comparison with the wire cable and is helpful in manufacturing the hinge
apparatus 100 with a compact size.

The hinge apparatus 100 according to the exemplary embodiment includes four gears
in total including two main gears, 140 and 150 for example, and two idle gears, 310
and 320 for example. However, the present general inventive concept is not limited
thereto. It is possible that the hinge apparatus includes only two main gears as
described in an exemplary embodiment below, a mesh force between gears can be
improved and thus a back lash phenomenon can be minimized. Since the configuration
of this exemplary embodiment is the same as that of the exemplary embodiment of
FIGS. 4-13 except for the two gears, the same elements as those of the exemplary em-
bodiment of FIGS. 4-13 are assigned the same reference numerals and a detailed de-
scription thereof is omitted. A different configuration will be explained.

Referring to FIG. 14, the first and the second main gears 140 and 150 which are fixed
to the first and the second driving shafts 110 and 120, respectively, are tooth-engaged
with each other.

The pressure member 400 has opposite ends 410 and 420 slidably connected with the
first and the second driving shafts 110 and 120 so that the pressure member 400
presses the first and the second driving shafts 110 and 120 in opposite directions
toward each other. In this case, the pressure member 400 may be an S-shaped plate
spring as in the first exemplary embodiment.

Referring to FIG. 15, the pressure member 400 is disposed between the first and
second support elements 101a and 101b of the base frame 101. In this case, the
pressure member 400 may be disposed on the first and the second driving shafts 110
and 120 before the electric connecting unit 600 is connected, so as to prevent the
electric connecting unit 600 from interfering with the pressure member 400.

As described above, according to an assembly order of the pressure member 400 and
the electric connecting unit 600, the electric connecting unit 600 encloses the pressure
member 400 while enclosing the first and the second driving shafts 110 and 120. Ac-
cordingly, when the first and the second bodies 30 and 50 are rotated, the electric
connecting unit 600 is operated in the same way as in the exemplary embodiment
described above with reference to FIG. 13. In this exemplary embodiment of FIGS. 14
and 15, the electric connecting unit 600 may be an FPCB that has a thin thickness and

can be restored to its original shape after being deformed.
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Although a few embodiments of the present general inventive concept have been
shown and described, it will be appreciated by those skilled in the art that changes may
be made in these embodiments without departing from the principles and spirit of the
general inventive concept, the scope of which is defined in the appended claims and
their equivalents.

Industrial Applicability

Methods and apparatuses consistent with exemplary embodiments relate to a hinge
apparatus and a computing apparatus having the same, and more particularly, to a
hinge apparatus which connects two members to each other using a hinge so that the
two members are foldable from 0° to 360°, and a computing apparatus having the

same.
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Claims

A hinge apparatus which connects a first member and a second member
to each other so that the first member and the second member are
mutually foldable, the hinge apparatus comprising:

a first gear which is disposed on the first member;

a second gear which is disposed on the second member and is in-
terlocked with the first gear; and

a pressure member which reinforces mesh force between the first and
the second gears.

The hinge apparatus as claimed in claim 1, wherein the pressure
member presses the first and the second gears in opposite directions
toward each other.

The hinge apparatus as claimed in claim 2, wherein the pressure
member is made of an elastic material and has opposite ends slidably
connected with first and second driving shafts of the first and the
second gears.

The hinge apparatus as claimed in claim 1, further comprising:

a plurality of idle gears which are disposed on the first and the second
gears so that the first and the second gears are interlocked with each
other,

wherein the pressure member presses the plurality of idle gears in
opposite directions toward each other.

The hinge apparatus as claimed in claim 4, wherein:

the plurality of idle gears comprise a first idle gear which is tooth-
engaged with the first gear and a second idle gear which is tooth-
engaged with the second gear; and

the pressure member is made of an elastic material and has opposite
ends slidably connected with first and second rotary shafts with which
the first and the second idle gears are connected, respectively.

The hinge apparatus as claimed in claim 3 or 5, wherein the pressure
member is an S-shaped plate spring.

The hinge apparatus as claimed in claim 1, further comprising:

a fixing means which, if the first and the second members are set at any
one of angles from 0° to 360°, presses the first and the second gears in
an axial direction of each gear to restrict rotation of the first and the
second gears and maintain the first and the second members at the set

angle.
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The hinge apparatus as claimed in claim 7, wherein the fixing means
comprises:

a push member which is in contact with one sides of the first and the
second gears; and

an elastic member which is disposed on the first and the second driving
shafts of the first and the second gears to elastically support the push
member toward the first and the second gears.

The hinge apparatus as claimed in claim 8, wherein the elastic member
comprises a plurality of spring washers.

The hinge apparatus as claimed in claim 7, wherein the fixing means
further comprises a cam structure which is disposed between the push
member and the first and the second gears to fix the first and the second
members at a pre-set angle.

The hinge apparatus as claimed in claim 10, wherein the cam structure
comprises:

a plurality of first cam members which are disposed on the first and the
second gears, respectively; and

a plurality of second cam members which are detachably connected to
the plurality of first cam members,

wherein the plurality of first cam members and the plurality of second
cam members are convex-concave connected to each other.

A foldable computing apparatus comprising:

a first body which has a computing function;

a second body which is electrically connected to the first body and has
a display function; and

at least one hinge unit which connects the first and the second bodies to
each other so that the first and the second bodies are mutually foldable,
wherein the hinge unit comprises:

a first gear which is disposed on the first body;

a second gear which is disposed on the second body and is interlocked
with the first gear; and

a pressure member which reinforces mesh force between the first and
the second gears.

The computing apparatus as claimed in claim 12, wherein the pressure
member presses the first and the second gears in opposite directions
toward each other, and is made of an elastic material and has opposite
ends slidably connected with first and second driving shafts of the first

and the second gears.
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The computing apparatus as claimed in claim 12, further comprising:

a plurality of idle gears which are disposed between the first and the
second gears so that the first and the second gears are interlocked with
each other,

wherein the pressure member presses the plurality of idle gears in
opposite directions toward each other, and is made of an elastic
material and has opposite ends slidably connected with first and second
rotary shafts of the plurality of idle gears, respectively.

The computing apparatus as claimed in claim 13 or 14, wherein the

pressure member is an S-shaped plate spring.
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