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(57) ABSTRACT

An embodiment of the present invention provides a multi-
link hinge device 1n which any one of a plurality of links
connecting a plurality of levers to each other may serve as
a link and at the same time serve as a cover, thereby
preventing a finger or the like from being caught in a space
between the plurality of levers 1n advance when the door 1s
opened or closed.
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MULTI-LINK HINGE DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a multi-link hinge
device, and more particularly, to a multi-link hinge device
that 1s capable of easily opening and closing a door of a
member such as a household appliance, furniture, and the
like 1n a narrow space.

BACKGROUND

[0002] In general, members such as the household appli-
ance, furniture, and the like may be provided with a main
body and a door hinged to the main body to open and close
the main body, wherein the main body may be opened and
closed as the door 1s rotated.

[0003] By way of example, describing a refrigerator as one

of a plurality of members, the related prior art 1s disclosed
in Korean Utility Model Publication No. 20-1999-0035936,

entitled “HINGE OF DOOR FOR REFRIGERATOR”.

[0004] However, as the refrigerator increases in size, the
s1ze of the door also increases, and accordingly, with respect
to the main body, the range of rotation of the door also
increase. As a result, there 1s a problem that a limitation of
the installation space of the refrigerator occurs. Accordingly,
in order to reduce the space required for opening and closing
the door, there 1s an increasing need for a hinge that can
reduce a rotation space of the door when the door 1s rotated.

SUMMARY

[0005] In view of the above, an embodiment of the present
invention provides a multi-link hinge device in which any
one of a plurality of links connecting a plurality of levers to
cach other may serve as a link and at the same time serve as
a cover, thereby preventing a finger or the like from being
caught 1n a space between the plurality of levers 1n advance
when the door 1s opened or closed.

[0006] In accordance with an embodiment of the present
invention, there 1s provided a multi-link hinge device, which
includes: a bottom lever installed on a main body of a
member provided with a door, the bottom lever having a first
bottom fastening hole and a second bottom fastening hole
spaced apart from each other at an end side thereof; a top
lever installed on the door of the main body, the top lever
having a first top fastening hole and a second top fastening
hole spaced apart from each other; a body lever having one
end connected to the first bottom fastening hole and having
a first body fastening hole formed at the other end and a
second body fastening hole formed at an 1inner side thereof;
a first link pivotally connected to the first top fastening hole
and the first body fastening hole; a second link pivotally
connected to the second top fastening hole and the second
body fastening hole and having a link center fastening hole
formed therein; and a third link pivotally connected to the
link center fastening hole and the second bottom fastening
hole, wherein the second link 1s pivotally connected to the
second top fastening hole and the second body fastening
hole outside the top lever and the body lever, and 1s formed

to have a predetermined size so as to cover an area spaced
from the first link from the outside.

[0007] In an embodiment of the multi-link hinge device,
the second link 1s formed 1n a polygonal shape so as to cover

Apr. 30, 2020

the area between the top lever, the body lever and the first
link continuously as the door moves from an open position
to a closing position.

[0008] In a further embodiment, the multi-link hinge
device further includes: a rocker arm installed between the
top lever and the first link and guiding the top lever to move
to a closing position or an open position along a constant
velocity section and an acceleration section when the top
lever opens and closes the door.

[0009] In an embodiment of the multi-link hinge device,
the rocker arm 1ncludes: a main body coupled to the first link
and having a receiving area therein; a roller member pro-
truding from an end of the main body to press a cam member
provided in the body lever; and a pressing member con-
nected to the roller member, the pressing member being
provided 1n the receiving area to accommodate an elastic
member, and the roller member being provided to elastically
press the cam member.

[0010] In an embodiment of the multi-link hinge device,
the cam member 1s fixedly coupled to the body lever such
that an area facing the roller member 1s changed into a
constant velocity section or an acceleration section as an
angle of the first link with respect to the body lever 1s varied.
[0011] In an embodiment of the multi-link hinge device,
the rocker arm 1ncludes: an adjusting screw portion coupled
to surround the upper and lower surfaces of the main body
so as to be rotatable, and configured to restrict a movement
in a lifting direction; a fastening portion coupled to the
adjusting screw portion and positioned in the main body by
penetrating the adjusting screw portion 1n a vertical direction
and operating together with the adjusting screw portion; and
a lifting portion which 1s screwed and coupled with the
fastening portion in the main body so as to be lifted up and
down, and 1s formed 1n a shape corresponding to the shape
of the main body to restrict a movement 1n a rotational
direction.

[0012] In an embodiment of the multi-link hinge device,
the adjustment screw portion 1s provided along an outer
circumierential surface 1n a state where the fastening portion
1s screwed and coupled to form a plurality of adjustment
grooves continuously, and wherein the lifting portion 1s
formed to adjust an elastic force of the elastic member by
lifting from the 1nside of the main body by inserting a rotary
tool 1nto a through hole provided on the outside of the first
link and rotating the adjustment groove.

[0013] In a further embodiment of the multi-link hinge
device further includes a damper unit hinged to the bottom
lever and configured to applying a damping force to the body
lever when the top lever 1s operated.

[0014] In an embodiment of the multi-link hinge device,
the damper umt includes: a cylinder tube rotatably con-
nected to the bottom lever to store fluid therein; a piston
accommodated to be slidably moved by a fluid in the
cylinder tube to apply a damping force to the body lever;

[0015] a pistonrod connected to have a length to the piston
and extended out of the cylinder tube to be rotatably
connected to the body lever; and a cylinder head for slid-
ingly supporting the piston rod with respect to the cylinder
tube.

[0016] In an embodiment of the multi-link hinge device,
the cylinder tube 1ncludes: an opening section for allowing
the fluid located on the cylinder head side to be moved
through a first outlet as the door moves from an opening
position to a closing position; a soit closing section starting
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from a point where the first outlet 1s completely closed by
the piston and gradually moving the piston to the piston rod
side by moving the body lever 1n a state where a movement
of the fluid 1s blocked; and a closing section for allowing the
remaining fluid located on the cylinder head side to move
toward the soit closing section side through a second outlet
as the door 1s positioned at the closing position.

[0017] In an embodiment of the multi-link hinge device,
the first outlet and the second outlet are provided with a
plurality of intervals along the inner peripheral surface of the
cylinder tube of the opening section and the closing section.
[0018] In an embodiment of the multi-link hinge device,
the first outlet 1s formed to have a different length 1n which
the plurality of lengths toward the soit closing section 1s
gradually lengthened so that the movement of the fluid 1s
sequentially blocked as the piston moves from the opening
section to the soit closing section.

[0019] In an embodiment of the multi-link hinge device,
the piston includes: a body portion disposed in contact with
an 1nner surface of the cylinder tube and having an annular
rece1ving groove formed on an outer circumierential surface
for mserting a seal ring; and a fluid moving portion provided
in the body portion to form a fluid flow path, the fluid being
formed to be moved through the fluid flow path when the
body portion moves along the soft closing section in a state
sealed 1n the cylinder tube.

[0020] As described above, according to the present
invention, any one of a plurality of links connecting the
plurality of levers to each other may serve as a link and at
the same time serve as a cover. Therefore, the present
invention can block a finger or the like from being caught 1in
a space between the plurality of levers when the door 1s
opened or closed and accordingly, thereby having an effect
of preventing the user’s injury due to the multi-link structure
in advance.

[0021] Further, according to the present invention, a body
lever may be provided with a cam member, and the cam
member may be positioned to interact with a roller member
provided on a rocker arm, wherein the rocker arm may press
the roller member against the cam member under an elastic
action, and a multi-link may be pushed to a closing position
or an opening position along the constant velocity section
and the acceleration section, thereby having an eflect of
enabling easy opening and closing of the door.

[0022] Further, according to the present invention, a plu-
rality of o1l outlets may be 1nstalled along the outer circum-
terential surface of one end of the cylinder member consti-
tuting the fluid damper, and the plurality of o1l outlets may
be arranged with different heights, thereby having an etiect
of providing a gradual damping force towards the door
moving to the closing position before the soft closing i1s
made.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0024] FIG. 1 1s a view schematically showing a multi-
link hinge device according to an embodiment of the present
invention;

[0025] FIG. 2 1s a diagram 1llustrating a configuration of
the multi-link hinge device according to an embodiment of
the present invention;
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[0026] FIG. 3 1s a view showing the configuration of a
rocker arm and a cam member for the multi-link hinge
device according to an embodiment of the present invention;
[0027] FIG. 4 1s a view showing a constant velocity
section and an acceleration section of the cam member for
the multi-link hinge device according to an embodiment of
the present imnvention;

[0028] FIG. 5 1s a diagram 1illustrating an operation of the
multi-link hinge device according to an embodiment of the
present invention;

[0029] FIG. 6 1s a view showing a tension adjustment of
an elastic member for the multi-link hinge device according
to an embodiment of the present 1nvention;

[0030] FIG. 7 1s a view showing a damper unit for the
multi-link device according to an embodiment of the present
invention;

[0031] FIG. 8 1s a view showing an operation of the
damper unit for the multi-link device according to an
embodiment of the present invention;

[0032] FIG.91saview showing a first outlet of the damper
unit for the multi-link device according to an embodiment of
the present imnvention; and

[0033] FIG. 10 1s a view showing the structure of a piston
for the multi-link device according to an embodiment of the
present 1nvention.

DETAILED DESCRIPTION

[0034] Heremafter, the exemplary embodiments of the
present mnvention will be described 1n detail with reference
to the accompanying drawings.

[0035] Advantages and features of the present invention
and a method of achieving the same will be apparent with
reference to the embodiments described below in detail
together with the accompanying drawings.

[0036] However, the present invention 1s not limited by
the embodiments disclosed below, but will be implemented
in various forms. In addition, the present embodiments are
merely intended to complete the present invention of the
present invention, and provided to fully inform the scope of
the invention to those skilled in the art to which the present
invention pertains. Accordingly, the present invention may
be only defined by the scope of the claims.

[0037] In addition, in the following description of the
present invention, 11 1t 1s determined that related well-known
technologies and the like may obscure the subject matter of
the present invention, the detailed description thereot will be
omitted.

[0038] FIG. 1 1s a view schematically showing a multi-
link hinge device according to an embodiment of the present
invention, and FIG. 2 1s a diagram 1llustrating a configura-
tion of the multi-link hinge device according to an embodi-
ment of the present invention.

[0039] As shown in FIGS. 1 and 2, the multi-link hinge
device according to the present embodiment may include a
bottom lever 100, a top lever 200, a body lever 300, a first

link 400, a second link 500 and a third link 600.

[0040] Herein, the member in which a plurality of levers
and links 100, 200, 300, 400, 500, and 600 are coupled may
be configured such that members such as home appliances
and furniture provided with a door, that 1s, a plurality of
members arranged 1n a built-in form are rotatably connected
to each other so that the door can be easily rotated from the
open position to the closing position or from the closing
position to the open position even 1n a narrow space. The
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configuration of the plurality of levers and links 100, 200,
300, 400, 500, and 600 will be described below.

[0041] First at all, the bottom lever 100 1s 1nstalled on the
main body of the member with a door, and has a first bottom
fastening hole 102 and a second bottom fastening hole 104
formed to be spaced apart from the end side thereof.
[0042] The top lever 200 1s installed in the door that opens
and closes the front of the main body as described above,
and has a first top fastening hole 202 and a second top
fastening hole 204 spaced apart from each other.

[0043] The body lever 300 1s pivotally connected at one
end to the first bottom fastening hole 102 and has a first body
fastening hole 302 formed at the other end and a second
body fastening hole 304 formed at the nner side thereof.

[0044] In addition, the first link 400 1s pivotally connected

to the first top fastening hole 202 and the first body fastening
hole 302.

[0045] Further, the second link 500 1s pivotally connected
to the second top fastening hole 204 and the second body
tastening hole 304 and has a link center fastening hole 502
formed therein.

[0046] In addition, the second link 500 1s pivotally con-
nected to the second top fastening hole 204 and the second
body fastening hole 304 at the outside of the top lever 200
and the body lever 300, and formed to have a predetermined
s1ze to cover an area spaced apart from the first link 400 from
the outside.

[0047] In other words, although not shown in the draw-
ings, the conventional second link 500 has a predetermined
s1ze, more specifically, a size and a length corresponding to
the first link 400 and serves only as a link connecting the top
lever 200 and the body lever 300, which results 1n producing
an area spaced apart from the first link 400.

[0048] In this case, when the user’s finger or the like 1s
inserted into the spaced area generated as described above,
since the top lever 200, the body lever 300, the first link 400
and the second link 500 are 1n the form of scissors, a large
injury such as a finger cut may be caused at the time when
the door moves from the open position to the closing
position.

[0049] Therefore, 1n the present embodiment, the second
link 500 serves as a general link and at the same time, may
be formed 1n a predetermined size to cover the spaced area
from the outside. Accordingly, 1t 1s possible to prevent the
user’s finger or the like from being caught 1n the spaced area
when the door 1s opened or closed, thereby preventing the
user from being injured due to the multi-link structure in
advance.

[0050] Preferably, as the door moves from the open posi-
tion to the closing position, the second link 500 may be
formed 1n a polygonal shape so that the spaced area con-
tinuously generated between the top lever 200, the body
lever 300, and the first link 400 may be effectively covered.
Such a shape set forth above may be variously designed to
be effectively covered.

[0051] Meanwhile, the third link 600 1s pivotally con-
nected to the link center fastening hole 502 and the second
bottom fastening hole 104.

[0052] Herematter, FIG. 3 1s a view showing the configu-
ration of a rocker arm and a cam member for the multi-link
hinge device according to an embodiment of the present
invention, FIG. 4 1s a view showing a constant velocity
section and an acceleration section of the cam member for

the multi-link hinge device according to an embodiment of

Apr. 30, 2020

the present invention, and FIG. 5 1s a diagram 1illustrating an
operation of the multi-link hinge device according to an
embodiment of the present invention.

[0053] As shown in FIG. 3, the multi-link hinge device
according to the present embodiment may be installed
between the top lever 200 and the first link 400. In addition,
the multi-link hinge device may further include a rocker arm
700 for guiding the top lever 200 to move to a closing
position or an open position along a constant velocity
section and an acceleration section when the top lever 200
opens and closes the door.

[0054] To this end, the rocker arm 700 has a main body
710, a roller member 720, and a pressing member 730.

[0055] The main body 710 1s coupled to the 1nside of the
first link 400 so as not to be exposed to the outside, and has
a receiving area therein.

[0056] In addition, the roller member 720 1s formed to
protrude at the end of the main body 710 to press the cam
member 310 provided 1n the body lever 300.

[0057] In other words, the body lever 300 may be provided
with the cam lever 310, and the cam member 310 may be
positioned to iteract with the roller member 720, so that the
roller member 720 may be pressed against the cam member
310 under the elastic action by the elastic member S.
Accordingly, the door may be pushed to a closing or open
position along the constant velocity section L1 and the
acceleration section L2.

[0058] In this regard, for example, as the angle of the first
link 400 with respect to the body lever 300 rotated to be
moved from the open position to the closing position i1s
variable (rotated), the cam member 310 1s fixedly coupled to
the body lever 300 such that an area facing the roller
member 720 1s changed 1nto the constant velocity section L1
or the acceleration section L2.

[0059] That 1s, as shown 1 FIGS. 4 and 5, the cam
member 310 may be radially formed, and formed to have the
constant velocity section L1 formed 1n a round shape and the
acceleration section L2 formed 1n a bent shape 1n a constant
velocity section L1. Accordingly, when the door starts to
move Ifrom the open position (FIG. 5a) to the closing
position, 1 the roller member 720 moves at a relatively slow
speed along the constant velocity section L1 and reaches a
predetermined position at which closing starts (FIG. 5d), the
roller member 720 moves along the acceleration section L2
at a high speed, so that the door can be easily moved to the
closing position without applying a large force.

[0060] Meanwhile, the pressing member 730 may be
connected to the roller member 720, and may have one end
connected to the roller member 720 and the other end
provided 1n a ‘"’ shape 1n the receiving region provided in
the main body 710 to accommodate the elastic member S
therein. Accordingly, the roller member 720 may be pro-
vided to elastically pressurize the cam member 310 by an
clastic force of the elastic member S.

[0061] Heremafter, FIG. 6 1s a view showing a tension
adjustment of an elastic member for the multi-link hinge
device according to an embodiment of the present invention;

[0062] As shown in FIG. 6, the multi-link hinge device
according to the present embodiment may further include a
rocker arm 700, and the rocker arm 700 may further include
an adjusting screw portion 740, a fastening portion 750, and
a lifting portion 760.
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[0063] First, the adjustment screw portion 740 1s rotatably
arranged and coupled to surround the upper surface of the
main body 710 and formed to restrain a movement in the
lifting direction.

[0064] Thus, the adjustment screw portion 740 i1s only
capable of rotating, such as an 1dling operation 1n a state
coupled to penetrate the upper surface of the main body 710.
Further, the upper surface of the main body 710 1s sur-
rounded 1n a form 1n which the adjustment screw portion 740
1s surrounded up and down, such that the movement 1n the
up and down direction of the adjustment screw portion 740
1s restricted.

[0065] In addition, the fasteming portion 750 may be
coupled to the adjusting screw portion 740 and may be
positioned in the main body 710 by penetrating the adjusting
screw portion 740 1n a vertical direction.

[0066] The fastening portion 750 may be formed with a
screw thread on an outer circumierential surface, and may be
integrally coupled to the adjusting screw portion 740, so that
the fastening portion 750 may operate together with the
adjusting screw portion 740.

[0067] Preferably, the {fastening portion 750 may be
formed of a bolt.

[0068] The lifting portion 760 may be screwed with the
fastening part 750 1n the main body 710 to be arranged to be
lifted, and may be formed to have an outer circumierential
surface of a shape corresponding to the shape of the main
body 710, that 1s, a quadrangle to restrain the movement in
the rotational direction.

[0069] Preferably, the lifting portion 760 may be formed
of a nut.
[0070] Here, as the rotary tool (not shown) may be

inserted into a through hole (not shown) provided on the
outside of the first link 400 and the adjustment groove 740a
of the adjustment screw portion 740 may be rotatably
moved, the lifting portion 760 may adjust the elastic force of
the elastic member S by being lifted in the main body 710.
[0071] That 1s, the adjustment screw portion 740 may be
provided along the outer circumierential surface of the upper
portion protruding to the outside of the main body 710 1n a
state where the fastening portion 750 1s iserted therein and
in a form 1n which the adjustment groove 740a 1s continu-
ously arranged like a wave pattern.

[0072] Here, 1n a state where a rotary tool (not shown)
made of a flat-blade screwdriver or the like 1s 1serted 1nto
a through hole (not shown) provided outside the first link
400, and an end thereof 1s positioned 1nside the adjustment
groove 740a, when the lifting portion 760 1s moved by
pushing the adjustment groove 740a i1n one direction
through the rotation and pressing of the rotary tool (not
shown), the adjustment screw portion 740 1s only made of
rotation, but i1dle rotation 1n the main body 710. In this case,
when the adjustment screw portion 740 1s rotated, the
rotational force 1s transferred to the lifting portion 760
screwed with the adjustment screw portion 740 1n the main
body 710 so as to perform the lifting, so that the lifting
portion 760 may selectively adjust the elastic force by
pressing or relaxing the elastic member S by being lifted in

the main body 710.

[0073] Theretfore, the rocker arm 700 according to the
present embodiment can easily adjust the elastic force of the
elastic member S from the outside by a rotary tool (not
shown) through the configuration of the adjustment screw
portion 740, the fastening portion 750 and the lifting portion

Apr. 30, 2020

760 as described above, without separating the multi-link
structure separately. Accordingly, the pressing force of the
roller member 720 with respect to the cam member 310 may
be adjusted, so that the roller member 720 may adjust the
force passing through the constant velocity section L1 and
the acceleration section L2 of the cam member 310 to
effectively control the moving speed of the door.

[0074] Herematfter, FIG. 7 1s a view showing a damper
unit for the multi-link device according to an embodiment of
the present invention, and FIG. 8 1s a view showing an
operation of the damper unit for the multi-link device
according to an embodiment of the present invention.

[0075] In addition, FIG. 9 1s a view showing a first outlet
of the damper unit for the multi-link device according to an
embodiment of the present invention, and FIG. 10 1s a view
showing the structure of a piston for the multi-link device
according to an embodiment of the present invention.

[0076] As shown in FIG. 7, the multi-link hinge device
according to the present embodiment may further include a
damper unit 800, and the damper unit 800 may include a

cylinder tube 810, a piston 820, a piston rod 830, and a
cylinder head 840.

[0077] First, the cylinder tube 810 may be rotatably con-
nected to the bottom lever 100 and the body lever 300 to
store fluid therein.

[0078] In addition, the piston 820 may be accommodated
to be slidably moved by the fluid 1n the cylinder tube 810 and
may be formed to apply a damping force to the body lever
300.

[0079] The piston 820 may include a body portion 822 and
a fluid moving portion 824 to be movable by the fluid 1n a
state sealed 1n the cylinder tube 810.

[0080] The body portion 822 may be disposed 1n contact
with the inner surface of the cylinder tube 810, and an
annular rece1ving groove H for inserting the seal ring may be
formed on the outer circumferential surface.

[0081] In the body portion 822, when the piston rod 830

1s pulled out of the cylinder tube 810 as the door moves to
the closing position, or when the piston rod 830 1s pushed
into the cylinder tube 810 as the door moves to the open
position, the fluid may move through a first outlet 812 or a
second outlet 814, respectively. Accordingly, the door can be
freely moved, but the movement of the fluid may be com-
pletely blocked 1n a soft closing section B. In other words,
the first outlet 812 may be gradually increased 1n resistance
due to the movement of the door from the last part of the
opening section A which 1s mostly shielded, and may be
completely sealed in the soft closing section B, thereby
making 1t impossible to move the flmd. As a result, the
resistance of the door may be generated 100% 1n the soft
closing section B.

[0082] Theretore, the piston 820 in the soft closing section
B has a fluid moving portion 824 therein to enable the soft
closing function to be operated when the piston rod 830 is
pulled out of the cylinder tube 810 as the door moves to the
closing position. Since the fluid moving portion 824 may be
formed with a fluid flow path P having a predetermined
width as shown 1n FIG. 10a, even when the body portion 822
moves along the soft closing section B in a completely
closed state in the cylinder tube 810, the fluud may move
only through the fluid flow path P, as shown 1n FIG. 105, so
that the door moving to the closing position causes the soft
closing function to be activated.
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[0083] In addition, the piston rod 830 may be connected to
have a length to the piston 820 and extended out of the
cylinder tube 810 to be rotatably connected to the body lever
300.

[0084] The cylinder head 840 may slidably support the
piston rod 830 with respect to the cylinder tube 810.
[0085] Meanwhile, the cylinder tube 810 may include of
an opening section A, a soft closing section B, and a closing
section C as shown in FIG. 7.

[0086] The opening section A may be a section 1n which
the door can freely move and may be a section in which the
fluid located at the cylinder head 840 side may be moved
through the plurality of first outlets 812, as the door moves
from the open position to the closing position, that 1s, as the
roller member 720 moves from the constant velocity section
L1 to the acceleration section .2 of the cam member 310, as

shown 1n FIG. 8a.

[0087] In this regard, in the first outlet 812, the plurality of
lengths toward the soft closing section B from the bottom
lever 100 side may be formed to have different lengths so
that the movement of the fluid may be sequentially blocked
as the piston 820 moves from the opening section A to the
soit closing section B.

[0088] This 1s to proactively provide a damping force for
sequentially blocking the movement of the fluid and reduc-
ing the operation speed of the door, before reaching the soft
closing section B by forming the lengths of the plurality of
first outlets 812 1n different lengths as shown 1n FIG. 9. This
1s because the movement of the door from the open position
to the closing position operates relatively quickly when the
fluid located on the cylinder head 840 side moves through
the first outlet 812 at a time due to the same length of the
plurality of first outlets 812.

[0089] The soit closing section B may be a section which
starts from the end of the opening section A, that 1s, a point
at which the first outlet 812 1s completely closed by the
piston 820 and in which the piston 820 gradually moves
toward the piston rod 840 by the movement of the body lever
300 1n a state where the movement of the fluid 1s blocked.
[0090] That 1s, as shown 1n FIGS. 856 and 8¢, when the
roller member 720 reaches the acceleration section L2 of the
cam member 310, the closing speed of the door also
increases. In this case, by positioning the piston 820 at the
point where the first outlet 812 1s tully closed, that 1s, at the
soit closing section B where the movement of the fluid 1s
blocked, the damping force may be provided to the body
lever 300 which moves rapidly, and the closing speed 1is
gradually reduced when the door moves to the closing
position, so that the soit closing function may be operated.
[0091] The closing section C 1s a section for allowing the
inner fluid to move toward the soft closing section B through
a plurality of second outlets 814 as the door 1s positioned at
the closing position, as shown 1n FIG. 8d.

[0092] In this case, since the fluild moves to the soft
closing section B side at a time through the plurality of
second outlets 814 having the same length, the closing
function may be operated while the soft closing function
may be released, so that the door can be easily closed. In
addition, 1t may also cause the user to feel that the door 1s
smoothly closed.

[0093] Accordingly, 1n the present embodiment, a first
damping force may be provided through the first outlet 812
having different lengths when the closing function 1s oper-
ated for the door moving from the open position to the
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closing position, and a second damping force may be
sequentially provided through the soit closing section B to
operate the soit closing function. Therefore, 1t 1s possible to
provide an operational stability when closing the door. At the
same time, 1t 1s possible to prevent the problem of breakage
that may be caused by the collision of the door to the main
body 1n advance.

[0094] In addition, 1n the present embodiment, even 1n the
case of the door moving 1n the reverse order of the above-
mentioned operation, that 1s, the door moving from the
closing position to the open position, the door can be safely
opened by allowing the piston 820 to move sequentially
along the soit closing section B and the opening section A.

[0095] According to the present mvention, any one of a
plurality of links connecting the plurality of levers to each
other may serve as a link and at the same time serve as a
cover, thereby blocking a finger or the like from being
caught 1n a space between the plurality of levers when the
door 1s opened or closed. Accordingly, there 1s an eflect that
can prevent the user’s injury due to the multi-link structure
in advance.

[0096] Further, according to the present invention, the
body lever may be provided with a cam member, and the
cam member may be positioned to interact with the roller
member provided on the rocker arm, wherein the rocker arm
may press the roller member against the cam member under
the elastic action, and a multi-link may be pushed to the
closing position or the open position along the constant
velocity section and the acceleration section. Therefore, the
present mnvention has an eflect of enabling easy opening and
closing of the door.

[0097] Further, according to the present invention, the
plurality of oil outlets may be installed along the outer
circumierential surface of one end of the cylinder member
constituting the fluid damper, and the plurality of o1l outlets
may be arranged with different heights. Therefore, the
present invention has an eflect of providing a gradual
damping force towards the door moving to the closing
position before the soft closing 1s made.

[0098] Although the present invention has been described
with reference to the embodiment(s) shown 1n the drawings,
this 1s merely illustrative, and those skilled in the art can
make various modifications therefrom. In addition, 1t will be
appreciated that all or some of the above described embodi-
ment(s) may be optionally combined. Therefore, the true
technical protection scope of the present invention should be
defined by the technical spirit of the appended claims.

What 1s claimed 1is:

1. A multi-link hinge device, comprising:

a bottom lever installed on a main body of a member
provided with a door, the bottom lever having a first
bottom fastening hole and a second bottom fastening

hole spaced apart from each other at an end side
thereof;

a top lever installed on the door of the main body, the top
lever having a first top fastening hole and a second top
fastening hole spaced apart from each other;

a body lever having one end connected to the first bottom
fastening hole and having a first body fastening hole
formed at the other end and a second body fastening
hole formed at an 1nner side thereof;

a first link pivotally connected to the first top fastening
hole and the first body fastening hole;
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a second link pivotally connected to the second top
fastening hole and the second body fastening hole and
having a link center fastening hole formed therein; and

a third link pivotally connected to the link center fastening
hole and the second bottom fastening hole,

wherein the second link 1s pivotally connected to the
second top fastening hole and the second body fasten-
ing hole outside the top lever and the body lever, and
1s formed to have a predetermined size so as to cover
an area spaced from the first link from the outside.

2. The multi-link hinge device according to claim 1,
wherein the second link 1s formed 1n a polygonal shape so
as to cover the area between the top lever, the body lever and
the first link continuously as the door moves from an open
position to a closing position.

3. The multi-link hinge device according to claim 1,
further comprising;:

a rocker arm installed between the top lever and the first
link and guiding the top lever to move to a closing
position or an open position along a constant velocity
section and an acceleration section when the top lever
opens and closes the door.

4. The multi-link hinge device according to claim 3,

wherein the rocker arm includes:

a main body coupled to the first link and having a
receiving area therein;

a roller member protruding from an end of the main body
to press a cam member provided in the body lever; and

a pressing member connected to the roller member, the
pressing member being provided 1n the receiving area
to accommodate an elastic member, and the roller
member being provided to elastically press the cam
member.

5. The multi-link hinge device according to claim 4,
wherein the cam member 1s fixedly coupled to the body lever
such that an area facing the roller member 1s changed nto a
constant velocity section or an acceleration section as an
angle of the first link with respect to the body lever 1s varied.

6. The multi-ink hinge device according to claim 4,
wherein the rocker arm includes:

an adjusting screw portion coupled to surround the upper
and lower surfaces of the main body so as to be
rotatable, and configured to restrict a movement 1n a
lifting direction;

a Tastening portion coupled to the adjusting screw portion
and positioned 1n the main body by penetrating the
adjusting screw portion 1n a vertical direction and
operating together with the adjusting screw portion;
and

a lifting portion which 1s screwed and coupled with the
fastening portion 1n the main body so as to be lifted up
and down, and 1s formed 1n a shape corresponding to
the shape of the main body to restrict a movement in a
rotational direction.

7. The multi-link hinge device according to claim 6,
wherein the adjustment screw portion 1s provided along an
outer circumierential surface in a state where the fastening
portion 1s screwed and coupled to form a plurality of
adjustment grooves continuously, and
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wherein the lifting portion 1s formed to adjust an elastic
force of the elastic member by lifting from the inside of
the main body by 1nserting a rotary tool into a through
hole provided on the outside of the first link and
rotating the adjustment groove.

8. The multi-link hinge device according to claim 1,
further comprising a damper unit hinged to the bottom lever
and configured to applying a damping force to the body lever
when the top lever 1s operated.

9. The multi-link hinge device according to claim 8,
wherein the damper unit includes:

a cylinder tube rotatably connected to the bottom lever to

store fluid therein;

a piston accommodated to be slidably moved by a fluid 1n
the cylinder tube to apply a damping force to the body
lever;

a piston rod connected to have a length to the piston and
extended out of the cylinder tube to be rotatably
connected to the body lever; and

a cylinder head for slidingly supporting the piston rod
with respect to the cylinder tube.

10. The multi-link hinge device according to claim 9,

wherein the cylinder tube includes:

an opening section for allowing the fluid located on the
cylinder head side to be moved through a first outlet as
the door moves from an opening position to a closing
position;

a soit closing section starting from a point where the first
outlet 1s completely closed by the piston and gradually
moving the piston to the piston rod side by moving the
body lever 1n a state where a movement of the fluid 1s
blocked; and

a closing section for allowing the remaining fluid located
on the cylinder head side to move toward the soft
closing section side through a second outlet as the door
1s positioned at the closing position.

11. The multi-link hinge device according to claim 10,
wherein the first outlet and the second outlet are provided
with a plurality of intervals along the inner peripheral
surface of the cylinder tube of the opening section and the
closing section.

12. The multi-link hinge device according to claim 11,
wherein the first outlet 1s formed to have a different length
in which the plurality of lengths toward the soft closing
section 1s gradually lengthened so that the movement of the
flmid 1s sequentially blocked as the piston moves from the
opening section to the soft closing section.

13. The multi-link hinge device according to claim 10,
wherein the piston includes:

a body portion disposed in contact with an inner surface
of the cylinder tube and having an annular receiving
groove formed on an outer circumierential surface for
iserting a seal ring; and

a flmd moving portion provided 1n the body portion to
form a fluud flow path, the flmd being formed to be
moved through the fluud flow path when the body
portion moves along the soft closing section 1n a state
sealed 1n the cylinder tube.
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