
PCT/JP2011/073626 1 DESCRIPTION RETRACTING DEVICE TECHNICAL FIELD
[0001]        The present invention relates to a retracting device
for assisting closing and opening of an opening and closing body such
as a sliding door, a folding door, or a drawer. BACKGROUND ART [0002]
With this type of retracting device, when a sliding door is moved
manually along a guide rail in a closing direction or an opening
direction, a biasing force in the closing direction or the opening
direction by a biasing member such as a coil spring is exerted on the
sliding door at a certain point. The sliding door moves automatically
to a fully closed position or a fully open position by the biasing
force of the biasing member. 



[0003]        In Patent Literature 1, a retracting device that
assists closing and opening of a sliding door is disclosed. A guide
rail extending in opening and closing directions of the sliding door
is mounted to a ceiling. The retracting device is received in the
guide rail and can slide in the guide rail in a longitudinal
direction by rollers. The sliding door suspends from the retracting
device. There are a first pin and a second pin attached to the guide
rail. The retracting device is provided with a first slider which can
catch the first pin and a second slider which can catch the second
pin. [0004]  PCT/JP2011/073626 2        When the sliding door is
moved manually in the closing direction or the opening direction, the
retracting device also moves with the sliding door in the closing
direction or the opening direction. When the sliding door is moved
manually in the closing direction and the retracting device is moved
in the closing direction and reaches a certain point of the guide
rail, the first slider of the retracting device for assisting the
closing catches the first pin. Then, lock of the first slider with
the retracting device is released and the retracting device moves
automatically in the closing direction due to a biasing force of a
biasing member and the sliding door suspending from the retracting
device moves automatically to a fully closed position. When the
sliding door is manually moved in the opening direction, in the same
way as in closing of the sliding door, the second slider for
assisting the opening catches the second pin at a certain point and
the sliding door moves automatically to a fully open position due to
the biasing force of the biasing member. [0005]        In the
retracting device described in Patent Literature 1, a linear damper
is provided over between the first slider and the second slider in
order to cushion impact when the sliding door is closed fully and
opened fully. In other words, an end portion of a damper main body of
the linear damper is attached to the first slider and a tip end
portion of a rod of the linear damper is attached to the second
slider (see claim 1 of Patent Literature 1). CITATION LIST 



PATENT LITERATURE [0006] Patent Literature 1: Japanese Patent
Application Laid-Open No.  PCT/JP2011/073626 3 2009-287355 SUMMARY OF
INVENTION TECHNICAL PROBLEM [0007] 



However, to provide a linear damper over between the first slider for
assisting the closing of the retracting device and the second slider
for assisting the opening, a long linear damper is required. As a
result, the size of the linear damper increases or extension and
contraction of the rod is not carried out smoothly. Moreover, a
stroke of the linear damper is limited to a length not greater than a
half of a distance between the first slider and the second slider and
therefore the stroke of the linear damper becomes small. [0008]
Therefore, it is an object of the present invention to provide a
retracting device which does not require a long damper to damp
opening and closing of an opening and closing body and in which a
stroke of the damper is secured. SOLUTION TO PROBLEM [0009]        In
order to solve the problem, according to one aspect of the invention,
there is provided a retracting device including: a base extending in
a longitudinal direction; a first slider for assisting closing and
provided in the base to be slidable in a longitudinal direction; a
second slider for assisting opening and provided in the base to be
slidable in the longitudinal direction; a damper base disposed
between the first slider and the second slider to be slidable in the
longitudinal direction relative to the base;  PCT/JP2011/073626 4  a
first damper provided over between the first slider and the damper
base to cause a damping force as a distance between the first slider
and the damper base reduces; and a second damper provided over
between the second slider and the damper base to cause a damping
force as a distance between the second slider and the damper base
reduces, wherein the distance between the first slider and the damper
base and the distance between the damper base and the second slider
reduce as the base moves in a closing direction relative to the first
slider due to a biasing force of a biasing member and the distance
between the second slider and the damper base and the distance
between the damper base and the first slider reduce as the base moves
in an opening direction relative to the second slider due to a
biasing force of a biasing member. 



ADVANTAGEOUS EFFECTS OF INVENTION [0010]        According to the
invention, as the first damper is provided over between the damper
base and the first slider which are slidably provided to the base and
the second damper is provided over between the damper base and the
second slider, it is possible to reduce respective lengths of the
first damper and the second damper. Therefore, it is possible to
stabilize operations of the first and second dampers. Moreover, as
the sum of a stroke of the first damper and a stroke of the second
damper serves as an entire stroke, it is possible to secure the
strokes of the dampers. BRIEF DESCRIPTION OF DRAWINGS [0011]
PCT/JP2011/073626 5  (FIG. 1(a) is a plan view, FIG. 1(b) is a side
view of an open state, and FIG. 1(c) is a side view of a closed
state). 



FIGS. 2(a) and 2(b) are exploded views of the retracting device (FIG.
2(a) is a plan view and FIG. 2(b) is a vertical cross sectional view
along opening and closing directions).          FIGS. 3(a) and 3(b)
are exploded views of the retracting device (FIG. 3(a) is a plan view
and FIG. 3(b) is a vertical cross sectional view along opening and
closing directions).         FIGS. 4(a) and 4(b) are exploded views
of a damper assembly (FIG. 4(a) is a plan view and FIG. 4(b) is a
side view).          FIGS. 5(a) to 5(d) illustrate abase (FIG. 5(a)
is a plan view, FIG. 5(b) is a side view, FIG. 5(c) is a bottom view,
and FIG. 5(d) is a cross sectional view).          FIGS. 6(a) and
6(b) illustrate a slider (FIG. 6(a) is a plan view and FIG. 6(b) is a
cross sectional view).          FIGS. 7(a) and 7(b) illustrate a
trigger pusher (FIG. 7(a) is a plan view and FIG. 7(b) is a side
view).          FIGS. 8(a) to 8(d) illustrate a trigger catcher (FIG.
8(a) is a plan view, FIG. 8(b) is a side view, FIG. 8(c) is a bottom
view, and FIG. 8(d) is a front view).          FIGS. 9(a) to 9(c)
illustrate a malfunction reset cam (FIG. 9(a) is a plan view, FIG.
9(b) is a side view, and FIG. 9(c) is a front view).          FIGS.
10(a) and 10(b) illustrate a damper base (FIG. 10(a) is a plan view
and FIG. 10(b) is a side view).          FIGS. 11(a) and 11(b)
illustrate a damper lock (FIG. 11(a) is a plan view and FIG. 11(b) is
a side view). 



FIGS. 12(a) and 12(b) illustrate a second slider (FIG. 12(a) is a
plan view and FIG. 12(b) is a side view). FIGS. 13(a) to 13(c) are
plan views for explaining operation  PCT/JP2011/073626 6 of the
retracting device when a sliding door gets closed (FIG. 13(a)
illustrates the retracting device when retracting operation starts,
FIG. 13(b) illustrates the retracting device when dampers are
switched, and FIG. 13(c) illustrates the retracting device when the
sliding door is fully closed).         FIGS. 14(1-1) to 14(4-2) are
detail views in which the trigger catcher rotates to allow sliding.
FIGS. 15(a) to 15(c) are plan views for explaining the operation of
the retracting device when the sliding door gets open (FIG. 15(a)
illustrates the retracting device when the retracting operation
starts, FIG. 15(b) illustrates the retracting device when the dampers
are switched, and FIG. 15(c) illustrates the retracting device when
the sliding door is fully open).         FIGS. 16(a) and 16(b) are
views for comparing strokes of the dampers (FIG. 16(a) is a schematic
diagram of the retracting device according to the exemplary
embodiment and FIG. 16(b) is a schematic diagram of a conventional
retracting device).         FIGS. 17(a) and 17(b) are outline views
of a retracting device according to a second exemplary embodiment of
the invention (FIG. 17(a) is a plan view and FIG. 17(b) is a side
view). 



FIGS. 18(a) and 18(b) are exploded views of the retracting device
according to the second exemplary embodiment of the invention (FIG.
18(a) is a plan view and FIG. 18(b) is a vertical cross sectional
view along opening and closing directions).         FIGS. 19(a) and
19(b) are exploded views of the retracting device according to the
second exemplary embodiment of the invention (FIG. 19(a) is a plan
view and FIG. 19(b) is a side view).         FIGS. 20(a) and 20(b)
are exploded views of a damper assembly (FIG. 20(a) is a plan view
and FIG. 20(b) is a side view). FIGS. 21(a) to 21(c) are plan and
side views for explaining  PCT/JP2011/073626 7 operation of the
retracting device according to the second exemplary embodiment when a
sliding door gets closed (FIG. 21(a) illustrates the retracting
device when the retracting operation starts, FIG. 21(b) illustrates
the retracting device when dampers are switched, and FIG. 21(c)
illustrates the retracting device when the sliding door is fully
closed).         FIGS. 22(a) and 22(b) are views of another example
of the retracting device according to the second exemplary embodiment
of the invention (FIG. 22(a) illustrates an initial state and FIG.
22(b) illustrates a first slider that has moved toward a second
slider).         FIGS. 23(a) and 23(b) are views of another example
of the retracting device according to the second exemplary embodiment
of the invention (FIG. 23(a) illustrates an initial state and FIG.
23(b) illustrates a first slider that has moved toward a second
slider). 



DESCRIPTION OF EMBODIMENTS [0012]        With reference to the
drawings, a retracting device according to a first exemplary
embodiment of the present invention will be described below. FIGS.
1(a) to 1(c) are outline views of the retracting device according to
the first exemplary embodiment. A guide rail 2 elongating in a moving
direction of a sliding door 1 is fixed to ceiling. A pair of door
rollers 5 and 6 is inserted into the guide rail 2. The sliding door 1
suspends from the pair of door rollers 5 and 6 via position adjusting
units 7. The position in the vertical direction and width direction
of the sliding door 1 relative to the retracting device 4 can be
adjusted by the position adjusting units 7. The elongating retracting
device 4 is inserted  PCT/JP2011/073626 S into the guide rail 2. The
retracting device 4 is attached to one of the door rollers 5. A door
roller 10 is attached to an end portion in an opening direction of
the retracting device 4 so that the retracting device 4 can move
smoothly in the guide rail 2. The retracting device 4 moves in the
guide rail 2 from a fully open state shown in FIG. 1(b) to a fully
closed state in FIG. 1(c) in conjunction with movement in opening and
closing directions of the sliding door 1. [0013]        The guide
rail 2 has an approximately rectangular cross section and is mounted
to the ceiling by countersunk screws. At a bottom part of the guide
rail 2, a slit (not shown) is formed throughout an entire length of
the guide rail 2 in a longitudinal direction. Pairs of left and right
door rollers 5, 6, and 10 of the retracting device 4 roll on an upper
surface of the bottom part of the guide rail 2. There are connecting
shafts 5a and 6a that project from the door rollers 5 and 6 via the
slit in the guide rail 2 for connecting the door rollers 5 and 6 to
the sliding door 1. [0014] 



At an upper part of the guide rail 2, first and second trigger pins
8-1 and 8-2 are attached at an interval in the moving direction of
the retracting device 4. The first trigger pin 8-1 is used to assist
closing of the sliding door 1 and is attached to a position where the
retracting device 4 starts to operate for the sliding door 1 moving
in the closing direction. The second trigger pin 8-2 is used to
assist opening of the sliding door 1 and is attached to a position
where the retracting device 4 starts to operate for the sliding door
1 moving in the opening direction. A cover 9 of the retracting device
4 has slits 9a-1 and 9a-2 formed to receive  PCT/JP2011/073626 9 the
first and second trigger pins 8-1 and 8-2 when the retracting device
4 moves toward the first and second trigger pins 8-1 and 8-2. The
first and second trigger pins 8-1 and 8-2 pass between the paired
left and right door rollers 5, 6, and 10 so that the first and second
trigger pins 8-1 and 8-2 do not interfere with the door rollers 5, 6,
and 10. [0015]        FIGS. 2(a) and 2(b) are exploded views of the
retracting device 4. FIGS. 2(a) and 2(b) illustrate a base 12 from
which first and second slider assemblies 31 and 32 and a damper
assembly 33 are detached. FIG. 2(a) is a plan view and FIG. 2(b) is a
vertical cross sectional view along the opening and closing
directions. The retracting device 4 has a base 12 elongating in the
opening and closing directions, the first and second slider
assemblies 31 and 32 provided to both ends in a longitudinal
direction of the base 12, and the damper assembly 33 disposed between
the first slider assembly 31 and the second slider assembly 32. The
first slider assembly 31 assists the closing of the sliding door 1
and the second slider assembly 32 assists the opening of the sliding
door 1. The damper assembly 33 damps the closing and the opening of
the sliding door 1. [0016]        As shown in FIGS. 2(a) and 2(b),
the door rollers 5 and the pair of left and right rollers 10 are
fixed to the both ends in the longitudinal direction of the base 12.
The base 12 has an approximately U-shaped cross section and has a
bottom wall 12e and paired side walls 12a facing each other. The
first slider assembly 31 is disposed slidably at the end in the
closing direction of the base 12. Sliding of the first slider
assembly 31 is guided by the side walls 12a of the base 12. A pulling
coil spring 15 is provided  



PCT/JP2011/073626 10 as a biasing member over between the end in the
opening direction of the base 12 and the first slider assembly 31.
The first slider assembly 31 slides automatically in the base 12 by a
biasing force of the pulling coil spring 15. The second slider
assembly 32 is disposed slidably at the end in the opening direction
of the base 12. Sliding of the second slider assembly 32 is guided by
the side walls 12a of the base 12. A pulling coil spring 16 is
provided as a biasing member over between the end in the closing
direction of the base 12 and the second slider assembly 32. The
second slider assembly 32 slides automatically in the base 12 by a
biasing force of the pulling coil spring 16. [0017]        FIGS. 3(a)
and 3(b) are exploded views of the first and second slider assemblies
31 and 32 and the damper assembly 33. FIG. 3(a) is a plan view and
FIG. 3(b) is a vertical sectional view along the opening and closing
directions . As shown in FIGS. 3(a) and 3 (b) , the first slider
assembly 31 has a first slider 14-1 and a trigger catcher 18 mounted
in the first slider 14-1. The trigger catcher 18 is for catching the
first trigger pin 8-1. The trigger catcher 18 is supported at a tip
end in the closing direction of a trigger pusher 19 to be rotatable
in the horizontal plane. A malfunction reset cam 20 is also supported
by the trigger pusher 19 to be rotatable in the horizontal plane. A
rotation shaft 18a and a locking piece 18b of the trigger catcher 18
pass through an opening 20a of the malfunction reset cam 20 and are
fitted in a trigger catcher guide slit 14a formed in the first slider
14-1 and a trigger catcher guide groove 12b (see FIG. 2(a)) formed in
the base 12 to be slidable in the longitudinal direction. There is a
compression coil spring 21 provided over between the trigger pusher
19 and the first slider 14-1.  PCT/JP2011/073626 11 [0018]        As
illustrated in FIGS. 2(a) and 2(b), the first slider 14-1 is
positioned at a lock position at the end in the closing direction of
the base 12. In an area where the first slider 14-1 operates in the
bottom wall 12e of the base 12, the trigger catcher guide groove 12b
is formed, including a straight groove 12b-1 extending in the
longitudinal direction and a locking groove 12b-2 bent to one side at
the end in the closing direction of the straight groove 12b-1. When
the locking piece 18b of the trigger catcher 18 is fit in the locking
groove 12b-2, the first slider 14-1 is locked. The trigger pusher 19
and the compression coil spring 21 hold the state in which the
locking piece 18b of the trigger catcher 18 is fitted in the locking
groove 12b-2 and then hold the lock position of the first slider
14-1. The malfunction reset cam 20 is provided to return the first
slider 14-1 to the lock position even if the lock of the first slider
14-1 is released by malfunction. 



[0019]        As illustrated in FIG. 3(a), the second slider assembly
32 includes approximately the same component parts as the first
slider assembly 31. The second slider assembly 32 has a second slider
14-2 and a trigger catcher 18 for catching the second trigger pin
8-2. The trigger catcher 18 is supported at a tip end in the opening
direction of the trigger pusher 19 to be rotatable in the horizontal
plane. A malfunction reset cam 20 is also supported by the trigger
pusher 19 to be rotatable in the horizontal plane. A rotation shaft
18a and a locking piece 18b of the trigger catcher 18 pass through an
opening 20a of the malfunction reset cam 20 and fit in a trigger
catcher guide slit 14a formed in the second slider 14-2 and a trigger
catcher guide groove 12b formed in the base 12 to be slidable in the
longitudinal direction. There is a compression coil spring 21
PCTIJP2011/073626 12 provided over between the trigger pusher 19 and
the second slider 14-2. [0020]        As illustrated in FIGS. 2(a)
and 2(b), the second slider 14-2 is positioned at a lock position at
the end in the opening direction of the base 12. In an area where the
second slider 14-2 operates in the bottom wall 12e of the base 12,
the trigger catcher guide groove 12b is formed, including a straight
groove 12b-1 extending in the longitudinal direction and a locking
groove 12b-2 bent to one side at the end in the closing direction of
the straight groove 12b-1. When the locking piece 18b of the trigger
catcher 18 is fit in the locking groove 12b-2, the second slider 14-2
is locked. The trigger pusher 19 and the compression coil spring 21
hold the state in which the locking piece 18b of the trigger catcher
18 is fit in the locking groove 12b-2 and then hold the lock position
of the second slider 14-2. The malfunction reset cam 20 is provided
to return the second slider 14-2 to the lock position even if the
lock of the second slider 14-2 is released by malfunction. [0021]
As illustrated in FIG. 2(a), between the paired side walls 12a of the
base 12, the damper assembly 33 is fitted therein slidably. In the
bottom wall 12e of the base 12, a damper base guide groove 12c is
formed. A damper base 22 of the damper assembly 33 has a leg part 22g
to be fit into the damper base guide groove 12c. The damper base 22
slides in the base 12 in the longitudinal direction as guided by the
paired side walls 12a of the base 12 and the damper base guide groove
12c. 



[0022] A linear damper 24 is provided as a first damper over between
PCT/JP2011/073626 13 FIGS. 3(a) and 3(b), the linear damper 24 has a
tubular damper main body 24a and a rod 24b extendable relative to the
damper main body 24a. In the damper main body 24a, a piston (not
shown) is provided to be connected to the rod 24b. The damper main
body 24a is filled with liquid such as oil. With extension and
contraction of the rod 24b, the piston moves in the damper main body
24a and viscous resistance of the liquid causes a damping force. The
piston sometimes has an orifice for passage of the oil. The damper
main body 24a is mounted to the damper base 22 and a tip end of the
rod 24b is attached to the first slider 14-1. As a distance between
the first slider 14-1 and the damper base 22 reduces, the rod 24b
contracts to generate a damping force in the linear damper 24. [0023]
A rotary damper 25 is provided as a second damper over between the
damper base 22 and the second slider 14-2. As illustrated in FIGS.
3(a) and 3(b), the rotary damper 25 has a disc-shaped damper main
body 25a to which a pinion is rotatably provided and a slide rack 25b
engaging with the pinion. The damper main body 25a is filled with
liquid such as oil. A rotor (not shown) is connected to a rotation
shaft of the pinion. When the rotor rotates in the damper main body
25a, viscous resistance of the liquid causes a damping force. The
damper main body 25a is mounted to the damper base 22 and the slide
rack 25b is attached to the second slider 14-2. In the damper main
body 25a, a pair of overhanging parts 25c is formed and is connected
to the damper base 22. The slide rack 25b is slidable with the second
slider 14-2 in the longitudinal direction relative to the base 12. As
the base 12 moves in the opening direction relative to the second
slider 14-2 and a distance between the second slider 14-2 and the
damper base 22 reduces, the pinion of the damper main body 25a
rotates to generate a damping  PCT/JP2011/073626 



14 force in the rotary damper 25. [0024]        Attached to the
second slider 14-2 is a slide guide 17 for preventing movement of the
damper base 22 in a direction orthogonal to a sliding direction to
thereby prevent the slide rack 25b from coming off the pinion of the
damper main body 25a. The slide guide 17 has approximately the same
length as the slide rack 25b and is disposed on an opposite side of
the damper main body 25a from the slide rack 25b. A leg part 25b-1 at
a lower part of the slide rack 25b is fit in a rack guide groove 12i
(see FIG. 2(a)) in the base 12 and a leg part 17a at a lower part of
the slide guide 17 is fit in a guide groove 12h (see FIG. 2(a)) in
the base 12. [0025]        FIGS. 4(a) and 4(b) are exploded views of
the damper assembly 33. FIG. 4(a) is a plan view and FIG. 4(b) is a
side view. The linear damper 24 and the rotary damper 25 are mounted
to the damper base 22. At the end in the closing direction of the
damper base 22, a damper lock 28 for the first slider is attached
thereto to be rotatable in the vertical plane. In the base 12, a lock
hole 12d (see FIGS. 2(a) and 2(b)) is formed as a damper lock
engaging piece for engagement of the damper lock 28 therein. When the
damper lock 28 engages in the lock hole 12d of the base 12, the
damper base 22 is locked so that the damper base 22 cannot slide in
the longitudinal direction relative to the base 12. When engagement
between the damper lock 28 and the lock hole 12d of the base 12 is
released, the damper base 22 comes to slide in the longitudinal
direction relative to the base 12. [0026]  PCT/JP2011/073626 15 



[0027]        FIGS. 5(a) to 5(d) illustrate the base 12. FIG. 5(a) is
a plan view, FIG. 5(b) is a side view, FIG. 5(c) is a bottom view,
and FIG. 5(d) is a cross sectional view. The elongating base 12 has
both ends in the longitudinal direction where connecting parts 12g
are formed as connected to the door rollers 5 and 6. At the end in
the opening direction of the base 12, a wall part 12f is formed to
which an end of the pulling coil spring 15 is connected. At the end
in the closing direction of the base 12, a wall part 12f is formed to
which an end of the pulling coil spring 16 is connected. At both
sides in the width direction of the base 12, the paired side walls
12a are formed. The paired side walls 12a guide sliding of the first
slider 14-1 and the second slider 14-2 in the longitudinal direction
relative to the base 12 and guide sliding of the damper base 22 in
the longitudinal direction relative to the base 12. [0028]        At
the end in the closing direction of the bottom wall 12e of the base
12, the trigger catcher guide groove 12b is formed having the
straight groove 12b-1 extending in the longitudinal direction and the
locking groove 12b-2 that is bent to the side (downward in FIG. 5(a))
at the end in the closing direction of the straight groove 12b-1. In
this trigger catcher guide groove 12b, the rotation shaft 18a and the
locking piece 18b of the trigger catcher 18 of the first slider
assembly 31 fit. [0029]        At the end in the opening direction of
the bottom wall 12e of the base 12, the trigger catcher guide groove
12b is formed having the straight groove 12b-1 extending in the
longitudinal direction and the locking groove 12b-2 that is bent to
the side (upward in  PCT/JP2011/073626 16 



FIG. 5 (a) ) at the end in the closing direction of the straight
groove 12b-1. In this trigger catcher guide groove 12b, the rotation
shaft 18a and the locking piece 18b of the trigger catcher 18 of the
second slider assembly 32 fit. [0030]        At the end in the
opening direction of the right trigger catcher guide groove 12b, a
rectangular-shaped lock hole 12d is formed as a damper lock engaging
piece that engages with the damper lock 28. Aside surface 12d-1 in
the opening direction of the lock hole 12d is inclined in such a
manner that the lock hole 12d becomes larger at the bottom of the
lock hole 12d than at the top of the lock hole 12d. This is because,
as illustrated in FIG. 2(b), engagement of the damper lock 28 in the
lock hole 12d is secured when the first slider 14-1 pushes the rod
24b of the linear damper 24. [0031]        At the bottom wall 12e of
the base 12, the damper base guide groove 12c for guiding the damper
base 22 is formed to be continuous with the left trigger catcher
guide groove 12b. On both sides in the width direction of the trigger
catcher guide groove 12b and the damper base guide groove 12c, the
rack guide groove 12i and the guide groove 12h for guiding the slide
rack 25b and the slide guide 17 are formed. [0032]        FIGS. 6(a)
and 6(b) are detail views of the first slider 14-1. FIG. 6(a) is a
plan view and FIG. 6(b) is a cross sectional view. In the first
slider 14-1, the trigger catcher guide slit 14a is formed which has a
straight slit 14a-1 extending in the longitudinal direction to the
closing side and a locking slit 14a-2 bent to the side at the end in
the closing direction of the straight slit 14a-1.  PCT/JP2011/073626
17 



This trigger catcher guide slit 14a corresponds to the trigger
catcher guide groove 12b of the base 12 and passes through the first
slider 14-1 vertically. When the first slider 14-1 reaches the lock
position, the trigger catcher guide slit 14a and the trigger catcher
guide groove 12b overlap each other. Then, the locking piece 18b of
the trigger catcher 18 (see FIG. 3(b)) rotates in such a manner as to
enter the locking slit 14a-2 of the trigger catcher guide slit 14a
and the locking groove 12b-2 of the trigger catcher guide groove 12b.
As the compression coil spring 21 pushes the trigger pusher 19 in the
closing direction, the locking piece 18b of the trigger catcher 18 is
kept fitted in the locking slit 14a-2 and the locking groove 12b-2 so
that the first slider 14-1 is maintained at the lock position. [0033]
In the first slider 14-1, a guide bar 14c is formed for guiding the
trigger pusher 19 to be slidable. In the first slider 14-1, a
projection 14d is formed which is fit inside the compression coil
spring 21. At the end in the opening direction of the first slider
14-1, a connection slit 14e is formed which is connected to the tip
end of the rod 24b of the linear damper 24. As illustrated in FIG.
3(a), a stop ring 24c is mounted on a tip end of the rod 24b. The rod
24b and the first slider 14-1 are connected to each other by fitting
the stop ring 24c on the connection slit 14e. [0034]        As
illustrated in FIG. 6(b), at the end in the opening direction of the
first slider 14-1, an operation piece 14f is formed that abuts to the
damper lock 28 to rotate the damper lock 28 (see FIG. 13(b)). In the
bottom surface of the first slider 14-1, a recess 14g is formed for
allowing rotation of the damper lock 28 by the operation piece 14f.
PCTIJP2011/073626 18 [0035]          FIGS. 7(a) and 7(b) illustrate
the trigger pusher 19. FIG. 7(a) is a plan view and FIG. 7(b) is a
side view. At the end in the opening direction of the trigger pusher
19, a projection 19a is formed that is fit inside the compression
coil spring 21. At the end in the closing direction of the trigger
pusher 19, a hole 19b is formed. In this hole 19b, the rotation shaft
18a of the trigger catcher 18 is fit rotatably. At the bottom side of
the trigger pusher 19, a guide wall 19c is formed which is guided by
the guide bar 14c of the first slider 14-1. 



[0036]         FIGS. 8(a) to 8(d) illustrate the trigger catcher 18.
FIG. 8(a) is a plan view, FIG. 8(b) is a side view, FIG. 8(c) is a
bottom view, and FIG. 8(d) is a front view. The trigger catcher 18
has a disc-shaped main body 18c, the rotation shaft 18a projecting
downward from the main body 18c, and the locking piece 18b that is
provided in adjacent to the rotation shaft 18a. In an upper surface
of the main body 18c, a trigger pin insert groove 18d is formed for
inserting the first trigger pin 8-1 therein. The trigger pin insert
groove 18d is surrounded by a wall, in a part of which an inlet part
18e is formed for insertion of the first trigger pin 8-1. The
rotation shaft 18a and the locking piece 18b of the trigger catcher
18 are fit in the trigger catcher guide groove 12b of the base 12.
[0037]         FIGS. 9(a) to 9(c) illustrate the malfunction reset
cam 20. FIG. 9(a) is a plan view, FIG. 9(b) is a side view, and FIG.
9(c) is a front view. Once it is fit in the trigger catcher 18, the
malfunction reset cam 20 is supported rotatably, with the trigger
catcher 18, by the trigger pusher 19. In the malfunction reset cam
PCTIJP2011/073626 19  20, a sector-shaped opening 20a is formed in
which the rotation shaft 18a and the locking piece 18b of the trigger
catcher 18 are fit. This sector-shaped opening 20a is formed larger
than the rotation shaft 18a and the locking piece 18b of the trigger
catcher 18 in such a manner that rotation of the trigger catcher 18
relative to the malfunction reset cam 20 can be allowed. At the end
in the closing direction of the malfunction reset cam 20, a slit 20b
is formed so that the malfunction reset cam 20 is branched into two
vertically. On an upper piece 20c, a locking piece 20d is formed so
as to catch the first trigger pin 8-1. [0038]        When the first
slider 14-1 is away from the lock position due to malfunction, the
inlet part 18e of the trigger pin insert groove 18d of the trigger
catcher 18 cannot accommodate the first trigger pin 8-1. Therefore,
even if the sliding door 1 is moved in the closing direction and the
first slider 14-1 is close to the first trigger pin 8-1, the trigger
catcher 18 cannot catch the first trigger pin 8-1. Even in such a
case, the malfunction reset cam 20 catches the first trigger pin 8-1.
In other words, the upper piece 20c of the malfunction reset cam 20
is bent so that the locking piece 20d of the upper piece 20c catches
the trigger pin 8-1. Therefore, when the sliding door 1 is moved to
the fully closed position, the first slider 14-1 can be reset to the
lock position. [0039] 



FIGS. 10(a) and 10(b) illustrate the damper base 22. FIG. 10(a) is a
plan view and FIG. 10(b) is a side view. The damper base 22 has a
linear damper fixing part 22a where the damper main body 24a of the
linear damper 24 is mounted, damper lock connection brackets 22c
provided at the end in the closing direction of the linear damper
fixing part 22a, and a plate-shaped rotary damper  PCT/JP2011/073626
20 fixing part 22b which is provided at the end in the opening
direction of the linear damper fixing part 22a and where the damper
main body 25a of the rotary damper 25 is mounted. [0040]         At
both ends in the width direction of the linear damper fixing part
22a, paired claws 22d are provided bent inward and the damper main
body 24a of the linear damper 24 is sandwiched between the paired
claws 22d in the width direction. At respective ends in the
longitudinal direction of the linear damper fixing part 22a, paired
end walls 22e are formed between which the damper main body 24a is
sandwiched in the longitudinal direction. The damper lock connection
brackets 22c project from the linear damper fixing part 22a in the
closing direction. Connected to the damper lock connection brackets
22c is the damper lock 28 via a spring pin 22c-1 rotatably. The
damper lock 28 is biased to the lock hole 12d of the base 12 by the
spring pins 22c-1. At the bottom of the plate-shaped rotary damper
fixing part 22b, positioning projections 22f are formed for
positioning the damper main body 25a of the rotary damper 25. [0041]
FIGS. 11(a) and 11(b) illustrate the damper lock 28. FIG. 11(a) is a
plan view and FIG. 11(b) is a side view. The damper lock 28 has a
through hole 28a formed, into which a spring pin is inserted for
connecting the damper lock 28 to the damper base 22. The damper lock
28 rotates in the vertical plane around the through hole 28a as a
seesaw. On the upper surface at the end in the closing direction of
the damper lock 28, a slider side hook 28b is formed which engages
with a side 14g-1 in the opening direction of the recess 14g of the
first slider 14-1 (see FIG. 6 (b) ) . In the lower-side center part
of the damper lock 28 in the longitudinal direction, a base 



PCT/JP2011/073626 21 side hook 28c is formed that engages with a side
surface 12d-1 in the opening direction of the lock hole 12d of the
base 12 (see FIG. 5(d)). [0042]        FIGS. 12(a) and 12(b) are
detail views of the second slider 14-2. FIG. 12(a) is a plan view and
FIG. 12(b) is a side view. In the second slider 14-2, the trigger
catcher guide slit 14a is formed which has a straight slit 14a-1
extending in the longitudinal direction to the opening side and a
locking slit 14a-2 bent to the side at the end in the opening
direction of the straight slit 14a-1. This trigger catcher guide slit
14a corresponds to the left trigger catcher guide groove 12b of the
base 12 and passes through the second slider 14-2 vertically. In the
second slider 14-2, a guide bar 14c is formed for guiding the trigger
pusher 19 to be slidable. In the second slider 14-2, a projection 14d
is formed which is fit inside the compression coil spring 21. [0043]
As illustrated in FIGS. 3(a) and 3(b), similarly to the first slider
14-1, the second slider 14-2 is mounted with the trigger pusher 19,
the trigger catcher 18, and the malfunction reset cam 20. When the
second slider 14-2 reaches the lock position, the trigger catcher
guide slit 14a and the trigger catcher guide groove 12b overlap each
other. At this time, the locking piece 18b of the trigger catcher 18
rotates in such a manner as to enter the locking slit 14a-2 of the
trigger catcher guide slit 14a and the locking groove 12b-2 of the
trigger catcher guide groove 12b. As the compression coil spring 21
pushes the trigger pusher 19 in the closing direction, the locking
piece 18b of the trigger catcher 18 is kept fit in the locking slit
14a-2 and the locking groove 12b-2 so that the second slider 14-2 is
maintained at the lock  



PCT/JP2011/073626 22 position. When the second slider 14-2 is away
from the lock position due to malfunction, the inlet part 18e of the
trigger pin insert groove 18d of the trigger catcher 18 cannot
accommodate the second trigger pin 8-2. Therefore, even if the
sliding door 1 is moved in the opening direction and the second
slider 14-2 is close to the second trigger pin 8-2, the trigger
catcher 18 cannot catch the second trigger pin 8-2. Even in such a
case, the malfunction reset cam 20 catches the second trigger pin
8-2. When the sliding door is moved to the fully open position, the
second slider 14-2 can be reset to the lock position. [0044]
As illustrated in FIGS. 3(a) and 3(b), the slide rack 25b and the
slide guide 17 are attached to the second slider 14-2. The slide rack
25b engages with the pinion of the damper main body 25a of the rotary
damper 25. The slide rack 25b and the slide guide 17 are slidable,
with the second slider 14-2, relative to the base 12. When the second
slider 14-2 moves relatively toward the damper base 22 due to the
biasing force of the pulling coil spring 16, the pinion of the damper
main body 25a of the rotary damper 25 rotates to cause a damping
force. [0045]        Next description is made about the operation of
the retracting device 4 when the sliding door 1 gets closed. FIG.
13(a) illustrates the retracting device 4 when the retracting
operation starts, FIG. 13(b) illustrates the retracting device 4 when
the dampers are switched, and FIG. 13(c) illustrates the retracting
device 4 when the sliding door 1 is fully closed. FIGS. 13(a) to
13(c) at the top stage are plan views and at the bottom stage are
cross sectional views. [0046]  PCT/JP2011/073626 



23        When the sliding door 1 is moved in the closing direction
manually, the retracting device 4 moves in the closing direction
together with the sliding door 1. As illustrated in FIG. 13(a), when
the first slider 14-1 reaches the retracting start position, the
trigger catcher 18 abuts to the first trigger pin 8-1. Then, the
trigger catcher 18 rotates to catch the first trigger pin 8-1 and the
first slider 14-1 becomes slidable relative to the base 12. As the
pulling coil spring 15 is provided between the first slider 14-1 and
the base 12, it causes such a pulling force as to slide the first
slider 14-1. As the trigger catcher 18 catches the first trigger pin
8-1 fixed to the guide rail 2, the base 12 moves in the closing
direction without movement of the trigger catcher 18. [0047]
With movement of the base 12 in the closing direction, the sliding
door 1 starts to move in the closing direction, and therefore, the
manual force for closing the sliding door 1 is reduced. As the damper
base 22 is engaging with the base 12 by the damper lock 28 for the
first slider, the damper base 22 also moves in the closing direction
relative to the first slider 14-1. Therefore, a distance between the
damper base 22 and the first slider 14-1 reduces and the rod 24b is
inserted into the damper main body 24a of the linear damper 24. As a
result, the linear damper 24 causes a damping force. As the linear
damper 24 operates at the initial operation time where the spring
force of the pulling coil spring 15 is large and the larger damping
force is generated, movement of the sliding door 1 can be smoothed.
[0048] As illustrated in FIG. 13(b), when the base 12 reaches the
PCT/JP2011/073626 24 main body 24a completely and the damping force
due to the linear damper 24 disappears. At the same time, the first
slider 14-1 rotates the damper lock 28 against the spring force of
the spring pin 22c-1 and engagement between the damper lock 28 and
the base 12 is released. The rotated damper lock 28 enters the recess
14g of the first slider 14-1 and only the base 12 starts to move in
the closing direction of the sliding door 1 relative to the first
slider 14-1 and the damper base 22 abutting to the first slider 14-1.
As a result, the distance between the second slider 14-2 engaging
with the base 12 and the damper base 22 reduces. At the end in the
opening direction of the damper base 22, the damper main body 25a of
the rotary damper 25 is provided. Because the second slider 14-2 is
provided with the slide rack 25b which engages with the pinion of the
damper main body 25a, the rotary damper 25 rotates when the distance
between the second slider 14-2 and the damper base 22 reduces. The
rotation of the rotary damper 25 causes a damping force. Even after
the operation of the linear damper 24, it is switched to the rotary
damper 25 and the rotary damper 25 causes a damping force until the
sliding door 1 is fully closed. This makes it possible to prevent
occurrence of the impact and noise during the full closing operation.
As the pulling force of the pulling coil spring 15 becomes small at a
last half of the retracting operation, it does not matter if the
damping force generated by the rotary damper 25 is small. Finally, as
illustrated in FIG. 13(c), the sliding door 1 is fully closed. 



[0049]       By providing the damper lock 28 for the first slider and
capable of engaging with the base 12 to the damper base 22 in the
exemplary embodiment, the linear damper 24 can operate first and then
the rotary damper 25 can operate. If the damper base 22 is
PCT/JP2011/073626 25 not provided with the damper lock 28 for the
first slider, it is uncertain which of the linear damper 24 or the
rotary damper 25 operates first unless the damping force of the
linear damper 24 and the damping force of the rotary damper 25 are
different from each other. By providing the damper lock 28 for the
first slider to the damper base 22, it is possible to eliminate such
uncertainty. [0050]         FIGS. 14(1-1) to 14(4-2) are detail views
in which the trigger catcher 18 rotates to release the lock of the
first slider to allow sliding. FIGS. 14(1-1), (2-1), (3-1), and (4-1)
illustrate the trigger catcher 18 before it rotates and FIGS.
14(1-2), (2-2), (3-2), and (4-2) illustrate the trigger catcher 18
after it has rotated. FIGS. 14(1-1) and (1-2) are plan views of the
trigger pin 8 and the trigger catcher 18, FIGS. 14(2-1) and (2-2) are
plan views of the trigger catcher 18, FIGS. 14(3-1) and (3-2)
illustrate a state where the trigger catcher 18 is removed, and FIGS.
14(4-1) and (4-2) illustrate a state where the trigger catcher 18 and
the malfunction reset cam 20 are removed. [0051]       As illustrated
in FIGS. 14(1-1) and (1-2), when the trigger pin 8 abuts to the
trigger catcher 18, the trigger catcher 18 rotates. As illustrated in
FIGS. 14(2-1) and (2-2), with rotation of the trigger catcher 18, the
locking piece 18b of the trigger catcher 18 gets out of the locking
slit 14a-2 of the first slider 14-1 and the locking groove 12b-2 of
the base 12. As illustrated in FIGS. 14(3-1) and (3-2), with rotation
of the trigger catcher 18, the malfunction reset cam 20 rotates.
Because the open angle of the sector-shaped opening 20a of the
malfunction reset cam 20 is larger than the locking piece 18b, the
rotation angle of the malfunction reset cam 20 becomes smaller than
the trigger catcher 18.  



PCT/JP2011/073626 26 Accordingly, if the malfunction reset cam 20
rotates, it does not run off the first slider 14-1. As illustrated in
FIGS. 14(4-1) and (4-2), with rotation of the trigger catcher 18, the
trigger pusher 19 that supports the rotation shaft 18a of the trigger
catcher 18 goes back to the direction opposite to the closing
direction and shortens the compression coil spring 21. [0052]
Next description is made about the operation of the retracting device
4 when the fully-closed sliding door opens. As illustrated in FIG.
13(c), when the sliding door 1 is fully closed, the damper lock 28 is
fit in the recess 14g of the first slider 14-1. When the sliding door
1 starts to open, the slider side hook 28b of the damper lock 28
engages with the recess 14g of the first slider 14-1 and therefore
the first slider 14-1 and the damper base 22 engage with each other.
As a result, only the base 12 moves in the opening direction relative
to the first slider 14-1 and the damper base 22. At this time, the
pinion of the damper main body 25a of the rotary damper 25 rotates
while it engages with the slide rack 25b locked to the base 12 via
the second slider 14-2. As the rotary damper 25 is set not to cause
the damping force in the rotational direction when the sliding door 1
opens, the load applied when opening the sliding door 1 is only an
elastic force that is generated by extending of the pulling coil
spring 15. [0053]        As illustrated in FIG. 13(b), when the lock
hole 12d of the base 12 moves to the damper lock position, the base
side hook 28c (see Fig.11(b)) of the damper lock 28 is fit in the
lock hole 12d by the spring force of the spring pin 22c-1 and the
damper base 22 moves integrally with the base 12. After that, as the
base 12 and the damper base 22 move in the opening direction of the
sliding  PCT/JP2011/073626 27 



door 1, the rod 24b is drawn from the damper main body 24a of the
linear damper 24. [0054]        As illustrated in FIGS. 13(a), when
the rod 24b is completely drawn from the damper main body 24a of the
linear damper 24 and the first slider 14-1 moves up to the lock
position of the base 12, the trigger catcher 18 and the malfunction
reset cam 20 rotate by the elastic force of the compression coil
spring 21 and the first slider 14-1 is fixed to the lock position.
Then, as the trigger catcher 18 releases the first trigger pin 8-1,
the sliding door is moved in the opening direction without operating
of the retracting device 4 after that. [0055]        Next description
is made about the operation of the retracting device 4 when the
sliding door 1 opens. FIG. 15(a) illustrates the retracting device
when the retracting operation starts, FIG. 15(b) illustrates the
retracting device when the dampers are switched, and FIG. 15(c)
illustrates the retracting device when the sliding door is fully
open. FIGS. 15(a) to 15(c) at the top stage are plan views and at the
bottom stage are cross sectional views. Rightward directions in FIGS.
15(a) to 15(c) are opening directions. FIGS. 15(a) to 15(c)
illustrate the retracting device 4 seen from an opposite side from
FIGS. 13(a) to 13(c). [0056]        When the sliding door 1 is moved
in the opening direction manually, the retracting device 4 moves in
the opening direction together with the sliding door 1. As
illustrated in FIG. 15(a), when the second slider 14-2 reaches the
retracting start position, the trigger catcher 18 abuts to the second
trigger pin 8-2. Then, the trigger catcher 18 rotates to catch the
second trigger pin 8-2  PCT/JP2011/073626 



28 and the second slider 14-2 becomes slidable relative to the base
12. As the pulling coil spring 16 is provided between the second
slider 14-2 and the base 12, it causes such a pulling force as to
slide the second slider 14-2. As the trigger catcher 18 catches the
second trigger pin 8-2 fixed to the guide rail 2, the base 12 moves
in the opening direction without movement of the trigger catcher 18.
With movement of the base 12 in the opening direction, the sliding
door 1 starts to move in the opening direction, and therefore, the
manual force for opening the sliding door 1 is reduced. [0057]
When the base 12 moves in the opening direction, the damper lock 28
for the first slider of the damper base 22 is free relative to the
base 12 and the damper base 22 is slidable relative to the base 12.
In other words, the damper lock 28 for the first slider does not
engage the base 12 and the damper base 22 with each other when the
base 12 moves in the opening direction. Therefore, the linear damper
24 can operate or the rotary damper 25 can operate first. In this
exemplary embodiment, however, the damping force of the rotary damper
25 is set to be smaller than the damping force of the linear damper
24 and therefore the rotary damper 25 operates first. In other words,
the damper base 22 moves with the base 12 in the opening direction
and a distance between the damper base 22 and the second slider 14-2
reduces. [0058]        As illustrated in FIG. 15(b), when the base 12
reaches the damper switching position, the damper base 22 abuts to
the second slider 14-2 and the damping force due to the rotary damper
25 disappears. After the damper base 22 abuts to the second slider
14-2, only the base 12 moves in the opening direction relative to
PCT/JP2011/073626 29 the second slider 14-2 and the damper base 22.
Because the first slider 14-1 is locked to the base 12, as the base
12 moves in the opening direction, the distance between the first
slider 14-1 and the damper base 22 reduces. As the linear damper 24
is provided over between the first slider 14-1 and the damper base
22, the rod 24b of the linear damper 24 is accommodated in the damper
main body 24a and the linear damper 24 causes a damping force. The
linear damper 24 generates the damping force until the sliding door 1
comes into the fully open state. 



[0059]        Next description is made about the operation of the
retracting device 4 when the fully-open sliding door 1 closes. As
illustrated in FIG. 15(c), when the sliding door 1 starts to close,
the first slider 14-1 and the base 12 move in the opening direction
relative to the damper base 22 and the second slider 14-2. At this
time, the rod 24b of the linear damper 24 is drawn out. As shown in
FIG. 15(b), if the lock hole 12d of the base 12 moves to the damper
lock position, the base side hook 28c of the damper lock 28 is fit in
the lock hole 12d by the spring force of the spring pin 22c-1 and the
damper base 22 moves integrally with the base 12. As the base 12 and
the damper base 22 move in the opening direction relative to the
second slider 14-2, the damper main body 25a of the rotary damper 25
fixed to the damper base 22 rotates. As illustrated in FIG. 15(a),
when the second slider 14-2 moves up to the lock position of the base
12, the trigger catcher 18 and the malfunction reset cam 20 rotate by
the elastic force of the compression coil spring 21 and the second
slider 14-2 is fixed to the lock position. Then, as the trigger
catcher 18 releases the second trigger pin 8-2, the sliding door is
moved in the closing direction without operating of the retracting
device 4 after that.  PCT/JP2011/073626 30 [0060]         FIG. 16(a)
is a schematic diagram of the retracting device 4 according to the
exemplary embodiment and FIG. 16(b) is a schematic diagram of a
retracting device according to a comparative example. As illustrated
in FIG. 16(a), the linear damper 24 is provided over between the
damper base 22 slidable relative to the base 12 and the first slider
14-1 and the rotary damper 25 is provided over between the damper
base 22 and the second slider 14-2. When the distance between the
first slider 14-1 and the damper base 22 reduces and the distance
between the second slider 14-2 and the damper base 22 reduces, the
rod 24b-1 (illustrated in two-dot chain lines in the drawing) of the
linear damper 24 and the slide rack 25b-1  (illustrated in two-dot
chain lines in the drawing) of the rotary damper 25 overlap each
other by a predetermined length in the longitudinal direction of the
base 12. If the distance between the first slider 14-1 and the second
slider 14-2 is A, a stroke of the linear damper 24 is 1/3A and a
stroke of the rotary damper 25 is 1/3A. Therefore, the sum of the
strokes of the dampers maybe 21311/2 at the maximum. This is the
same, if the linear damper 24 is used in place of the rotary damper
25. [0061]        On the other hand, as illustrated in FIG. 16(b), if
the linear damper 24 is provided over between the first slider 14-1
and the second slider 14-2, a stroke of the linear damper 24 is 1/2A
and the stroke of the entire linear damper 24 is small. 



[0062]         FIGS. 17(a) and 17(b) are outline views of a
retracting device 44 according to a second exemplary embodiment of
the invention. FIG. 17(a) is a plan view and FIG. 17(b) is a side
view. An elongating retracting device 44 is inserted into a guide
rail 2.  PCT/JP2011/073626 31 Similarly to the retracting device 4
according to the first exemplary embodiment, a first trigger pin 8-1
for assisting closing operation of a sliding door 1 and a second
trigger pin 8-2 for assisting opening operation of the sliding door 1
are mounted to an upper part of the guide rail 2 at an interval in a
longitudinal direction of a guide rail 2. [0063]        FIGS. 18(a)
and 18(b) are exploded views of the retracting device 44 according to
the second exemplary embodiment. FIGS. 18(a) and 18(b) illustrate a
state where first and second slider assemblies 51 and 52 and a damper
assembly 53 are detached from a base 42. FIG. 18(a) is a plan view
and FIG. 18(b) is a vertical cross sectional view along opening and
closing directions. [0064]        Similarly to the retracting device
4 according to the first exemplary embodiment, the retracting device
44 according to the second exemplary embodiment has the base 42
elongating in the opening and closing directions, the first and
second slider assemblies 51 and 52 provided to both ends in the
longitudinal direction of the base 42, and the damper assembly 53
disposed between the first slider assembly 51 and the second slider
assembly 52. The first slider assembly 51 assists the closing
operation of the sliding door 1 and the second slider assembly 52
assists the opening operation of the sliding door. The damper
assembly 53 damps the closing operation and the opening operation of
the sliding door 1. A structure of the first slider assembly 51 is
approximately the same as that of the retracting device 4 according
to the first exemplary embodiment and provided with the same
reference numerals to omit description of the structure. Between the
first slider 14-1 and the damper base 22, a linear damper 24 is
provided over as a  



PCT/JP2011/073626 32 first damper as in the retracting device 4
according to the first exemplary embodiment. However, unlike in the
retracting device 4 according to the first exemplary embodiment, a
linear damper 54 is provided as a second damper over between the
second slider 14-2 and the damper base 22. Damping forces of the two
linear dampers 24 and 54 are approximately equal to each other. Not
only a damper lock 28 for the first slider but also a damper lock 58
for the second slider are provided to the damper base 22. [0065]
FIGS. 19(a) and 19(b) are exploded views of the first and second
slider assemblies 51 and 52 and the damper assembly 53. FIG. 19(a) is
a plan view and FIG. 19(b) is a side view. The second slider assembly
52 has approximately the same structure as the second slider assembly
32 of the retracting device 4 according to the first exemplary
embodiment. In other words, the second slider assembly 52 includes
the second slider 14-2, a trigger catcher 18, a trigger pusher 19, a
malfunction reset cam 20, and a compression coil spring 21.
Structures of the respective parts are approximately the same as
those of the second slider assembly 32 and provided with the same
reference numerals to omit description of the structures. [0066]
As illustrated in FIG. 18(a), in a bottom wall 42e of the base 42, a
left trigger catcher guide groove 12b and a right trigger catcher
guide groove 42b are formed to be symmetric with respect to a point.
Each of the trigger catcher guide grooves 42b includes a straight
groove 42b-1 and a locking groove 42b-2 bent to one side at the end
in the closing direction or the opening direction of the straight
groove 42b-1. The first slider 14-1 is at a lock position at the end
in the closing direction of the base 42 and the second slider 14-2 is
at a lock position at the end in the opening  PCT/JP2011/073626 33
direction of the base 42. 



[0067]        As illustrated in FIGS. 18(a) and 18(b), the damper
assembly 53 is mounted to be slidable in the longitudinal direction
between paired side walls 42a of the base 42. Between the damper base
22 and the first slider 14-1, a linear damper 24 is provided over as
a first damper. A damper main body 24a of the linear damper 24 is
mounted to the damper base 22 and a tip end of a rod 24b of the
linear damper 24 is mounted to the first slider 14-1. Between the
damper base 22 and the second slider 14-2, the linear damper 54 is
provided over as the second damper. A damper main body 54a of the
linear damper 54 is mounted to the damper base 22 and a tip end of a
rod 54b of the linear damper 54 is mounted to the second slider 14-2.
[0068]        FIGS. 20(a) and 20(b) are exploded views of a damper
assembly 53. FIG. 20(a) is a plan view and FIG. 20(b) is a side view.
To the damper base 22, the damper main body 24a of the linear damper
24 and the damper main body 54a of the linear damper 54 are mounted
in adjacent to each other in a width direction. At the end of the
damper base 22 in the closing direction, a damper lock 28 for the
first slider is attached thereto to be rotatable in the vertical
plane. At the end of the damper base 22 in the opening direction, a
damper lock 58 for the second slider is attached thereto to be
rotatable in the vertical plane. In the base 42, a lock hole 42d-1 is
formed as a damper lock engaging piece for engagement of the damper
lock 28 for the first slider therein (see FIG. 18(b)) and a lock hole
42d-2 is formed as a damper lock engaging piece for engagement of the
damper lock 58 for the second slider therein. [0069]
PCT/JP2011/073626 34        Next description is made about the
operation of the retracting device 44 according to the second
exemplary embodiment when the sliding door 1 gets closed. FIG. 21(a)
illustrates the retracting device 44 when the retracting operation
starts, FIG. 21(b) illustrates the retracting device 44 when the
dampers are switched, and FIG. 21(c) illustrates the retracting
device 44 when the sliding door 1 is fully closed. FIGS. 21(a) to
21(c) at the top stage are plan views and at the bottom stage are
cross sectional views. [0070] 



When the sliding door 1 is moved in the closing direction manually,
the retracting device 44 moves in the closing direction together with
the sliding door 1. As illustrated in FIG. 21(a), when the first
slider 14-1 reaches the retracting start position, the trigger
catcher 18 rotates to catch the first trigger pin 8-1 and the first
slider 14-1 becomes slidable relative to the base 42. As a pulling
coil spring 15 is provided between the first slider 14-1 and the base
42, it causes such a pulling force as to slide the first slider 14-1.
As the trigger catcher 18 catches the first trigger pin 8-1 fixed to
the guide rail 2, the base 42 moves in the closing direction without
movement of the trigger catcher 18. With movement of the base 42 in
the closing direction, the damper base 22 engages with the base 42 by
the damper lock 28 for the first slider, the damper base 22 also
moves in the closing direction relative to the first slider 14-1.
Therefore, a distance between the damper base 22 and the first slider
14-1 reduces and the linear damper 24 causes a damping force. [0071]
As illustrated in FIG. 21(b), when the base 42 reaches the damper
switching position, the rod 24b is accommodated in the damper main
body 24a completely and the damper base 22 abuts to the first
PCT/JP2011/073626 35  slider 14-1. At the same time, the damper lock
28 for the first slider rotates and engagement between the damper
lock 28 for the first slider and the base 42 is released. As a
result, only the base 42 moves in the closing direction relative to
the damper base 22 and the first slider 14-1. As the second slider
14-2 is locked to the base 42, the distance between the second slider
14-2 and the damper base 22 reduces and the linear damper 54 causes a
damping force. [0072]        By providing the damper lock 28 for the
first slider capable of engaging with the base 42 to the damper base
22, the linear damper 24 can operate first and then the linear damper
54 can operate. In the present exemplary embodiment, the damping
force of the linear damper 24 and the damping force of the linear
damper 54 are set to be approximately equal to each other. If the
damper base 22 is not provided with the damper lock 28 for the first
slider, it is uncertain which of the linear dampers 24 or 54 operates
first. By providing the damper lock 28 for the first slider to the
damper base 22, it is possible to eliminate such uncertainty. [0073] 



The operation of the retracting device 44 when the sliding door 1
gets opened is the same as that when the sliding door 1 gets closed.
In other words, when the second slider 14-2 reaches the retracting
start position, the trigger catcher 18 rotates to catch the second
trigger pin 8-2, the lock of the second slider 14-2 with the base 42
is released and the base 42 slides in the opening direction relative
to the second slider 14-2. As the damper base 22 is engaging with the
base 42 by the damper lock 58 for the second slider, the damper base
22 also moves in the opening direction relative to the second slider
14-2. Therefore, a distance between  PCT/JP2011/073626 36 the damper
base 22 and the second slider 14-2 reduces and the linear damper 54
causes a damping force. [0074]        Next, when the base 42 reaches
the damper switching position, engagement between the damper lock 58
for the second slider and the base 42 is released. As a result, only
the base 42 moves in the opening direction relative to the damper
base 22 and the second slider 14-2. As the first slider 14-1 is
locked to the base 42, the distance between first slider 14-1 and the
damper base 22 reduces and the linear damper 24 causes a damping
force. In other words, the linear damper 54 operates first and then
the linear damper 24 operates. [0075]        FIGS. 22(a) and 22(b)
illustrate an example where rotary dampers 61 and 62 are used in
place of the linear dampers 24 and 54 in the retracting device 44
according to the second exemplary embodiment of the invention. The
damper main bodies 61a and 62a of the rotary dampers 61 and 62 are
mounted to the damper base 22. Slide racks 61b and 62b engaging with
pinions of the damper main bodies 61a and 62a are mounted to the
first slider 14-1 and the second slider 14-2. 



[0076]        As illustrated in FIG. 22(b), when the lock between the
first slider 14-1 and the base 42 is released and the first slider
14-1 gets the closest to the second slider 14-2, the slide rack 61b
and the slide rack 62b overlap each other. [0077]        FIGS. 23(a)
and 23(b) illustrate yet another example of the retracting device 44
according to the second exemplary embodiment of the invention. This
example is different from the retracting  PCT/JP2011/073626 37 device
illustrated in FIGS. 22(a) and 22(b) in that the damper main bodies
61a and 62a of the rotary dampers are mounted to the first and second
sliders 14-1 and 14-2 and that the slide racks 61b and 62b are
mounted to the damper base 22. [0078]        The present invention is
not limited to the above-described embodiments but maybe modified in
various forms without departing from the scope of the present
invention. For example, the retracting device of the present
invention may be used to assist closing and opening of the opening
and closing body such as a folding door or a drawer, as well as a
sliding door. 



[0079]        In the above-mentioned embodiments, the damper main
body of the linear damper is mounted to the damper base and the rod
of the linear damper is mounted to the first slider and/or second
slider, but the damper main body of the linear damper may be mounted
to the first slider and/or the second slider and the damper main body
of the linear damper may be mounted to the damper base. [0080]
In the above-mentioned embodiments, the trigger catcher and the first
slider or the second slider are separate members, but the trigger
catcher and the first slider or the second slider may be combined
into one piece. [0081]        In the above-mentioned embodiments, the
pulling coil springs are provided as biasing members over between the
base and the first slider and between the base and the second slider,
but the pulling coil spring may be provided over between the first
slider and the second slider. [0082]  PCT/JP2011/073626 38 



As defined in the claim, the distance between the first slider and
the damper base and the distance between the damper base and the
second slider are reduced by relative movement of the base in the
closing direction relative to the first slider due to the biasing
force of the biasing member. The distance between the first slider
and the damper base and the distance between the damper base and the
second slider may be reduced in order, i.e., the distance between the
first slider and the damper base may be reduced and then the distance
between the damper base and the second slider may be reduced as
described in the first and second exemplary embodiments.
Alternatively, the distance between the first slider and the damper
base and the distance between the damper base and the second slider
maybe reduced simultaneously, i.e., the distance between the damper
base and the second slider may be reduced simultaneously with
reduction of the distance between the first slider and the damper
base. When the base moves in the opening direction relative to the
second slider due to the biasing force of the biasing member, the
distance between the second slider and the damper base and the
distance between the damper base and the first slider may be reduced
in order or simultaneously. [0083]        This application is based
on the Japanese Patent application No. 2010-256338 filed on Nov. 16,
2010, entire content of which is expressly incorporated by reference
herein. REFERENCE SIGNS LIST [0084] 1sliding door 2guide rail 



4retracting device  PCT/JP2011/073626 39 8-1first trigger pin
8-2second trigger pin 12base 12dlock hole (engaging hole) 14-1 first
slider 14-2 second slider 



15, 16pulling coil spring (biasing member) 21compression coil spring
22damper base 42base 24linear damper (first damper) 25rotary damper
(second damper) 28damper lock for first slider 44retracting device
54linear damper (second damper) 58damper lock for second slider 



61, 62rotary damper (first and second dampers)  PCT/JP2011/073626 40
CLAIMS 1. A retracting device comprising: a base extending in a
longitudinal direction;        a first slider for assisting closing
and provided in the base to be slidable in a longitudinal direction;
a second slider for assisting opening and provided in the base to be
slidable in the longitudinal direction;        a damper base disposed
between the first slider and the second slider to be slidable in the
longitudinal direction relative to the base; 



a first damper provided over between the first slider and the damper
base to cause a damping force as a distance between the first slider
and the damper base reduces; and        a second damper provided over
between the second slider and the damper base to cause a damping
force as a distance between the second slider and the damper base
reduces,        wherein the distance between the first slider and the
damper base and the distance between the damper base and the second
slider reduce as the base moves in a closing direction relative to
the first slider due to a biasing force of a biasing member and
the distance between the second slider and the damper base and the
distance between the damper base and the first slider reduce as the
base moves in an opening direction relative to the second slider due
to a biasing force of a biasing member. 2. A retracting device
according to claim 1,        wherein the damper base is provided with
a damper lock for the first slider and for engaging with the base so
as to prevent the damper base from sliding relative to the base in
the longitudinal  PCT/JP2011/073626 41 direction and for releasing
engagement with the base so as to make the damper base slidable
relative to the base in the longitudinal direction, 



when the base moves in the closing direction relative to the first
slider due to the biasing force of the biasing member,        first
the damper base engaging with the base by the damper lock for the
first slider moves first in the closing direction relative to the
first slider and, as a result, the first damper provided over between
the first slider and the damper base causes the damping force,
and then, the damper lock for the first slider and the base are
disengaged, the base moves in the closing direction relative to the
first slider and the damper base and, as a result, the second damper
provided over between the second slider and the damper base causes
the damping force. 3.A retracting device according to claim 1 or 2,
wherein the damper base is provided with a damper lock for the second
slider and for engaging with the base so as to prevent the damper
base from sliding relative to the base in the longitudinal direction
and for releasing engagement with the base so as to make the damper
base slidable relative to the base in the longitudinal direction,
when the base moves in the opening direction relative to the second
slider due to the biasing force of the biasing member,        first
the damper base engaging with the base by the damper lock for the
second slider moves first in the opening direction relative to the
second slider and, as a result, the second damper provided over
between the second slider and the damper base causes the damping
force,  PCT/JP2011/073626 42 



and then, the damper lock for the second slider and the base are
disengaged, the base moves in the opening direction relative to the
second slider and the damper base and, as a result, the first damper
provided over between the first slider and the damper base causes the
damping force. 4.A retracting device according to any one of claims 1
to 3,        wherein the first damper includes a linear damper having
a rod extendable relative to a damper main body or a rotary damper
having a rack engaging with a pinion rotatably provided to the damper
main body,        the second damper includes a linear damper having a
rod extendable relative to a damper main body or a rotary damper
having a rack engaging with a pinion rotatably provided to the damper
main body, and        the rod or the rack of the first damper and the
rod or the rack of the second damper overlap each other when the
distance between the first slider and the damper base reduces and the
distance between the second slider and the damper base reduces. 




