
Description BUFFER Technical Field [0001] The present
invention relates to a buffer for buffering  relative
movement of a first member and a second member.
Background Art [0002] Conventionally, as a buffer of
this kind, there has been  a buffer stopper for a
sliding door for preventing violent  closing of the
sliding door. This buffer stopper fora sliding  door
has a substrate fixed to a groove rail for the sliding
door. A constitution thereof in which, to the
substrate  attached is a spring intensity adjustment
means comprised of  a spring plate of which center in
the longitudinal direction  is curved in the thickness
direction is known (for example,  see Patent Document
1). [0003] As another buffer, there is a constitution
in which a  rotary damper having a casing and a drum
disposed in the casing  wherein the casing is filled
with a silicone oil is supported  by a carrier fixed
to a pull-out rail, a pinion gear is fixed  to the
rotation axis of the rotary damper, a slider is
horizontally slidably attached in a groove of the
carrier,  the slider has a rack meshed with the pinion
gear, one end  of a tension spring is fixed to the
slier, and the other end  thereof is fixed to the
carrier. This buffer is used such 1 that, during a
buffering action of the rotary damper, the drum  



is pressed against a retaining shoe on the outer
periphery  of the casing (see Patent Document 2).
Patent Document 1: Japanese Patent Application
Laid-Open  (kokai) Gazette No. H7-286474 (pp 2 to 4,
FIG. 3 and FIG. 6)  Patent Document 2: US Patent
Specification No. 6,666,306  (second column, third
column; FIG. 1 to FIG. 10) Disclosure of the Invention
Problems to be Solved by the Invention [0004] However,
since the above described buffer stopper for a
sliding door is arranged to reliably close a sliding
door which  is serving as a moving member by means of
the elastic force  of the spring plate, the stopper is
on the assumption that  the speed for closing the
sliding door, i.e., the closing speed  is constant.
Therefore, when the closing speed of the sliding  door
is different, the buffering effect corresponding to
the  closing speed of the sliding door cannot be
obtained.  Specifically, when the closing speed of the
sliding door is  fast, the sliding door may be bounded
back due to the inertia  that the sliding door has. On
the other hand, when the closing  speed of the sliding
door is slow, there is a problem that  the sliding
door may be stopped before the sliding door is
completely closed. The publicly known buffer for a
drawer  involves a problem that the entire device is
enlarged when  an object having a weight such as a
sliding door is to be 2 buffered, since the buffer
achieves a buffering effect solely  



by the rotary damper. [0005] The present invention has
been accomplished in view of  the foregoing, and an
object of the present invention is to  provide a
buffer which can achieve a buffering effect
corresponding to the moving speed of either one of the
first  member or the second member. Means for Solving
the Problems [00061 A buffer as described in claim I
has: a first member, a  case body relatively movable
with respect to the first member,  and a buffering
member provided in the case body so as to be  slidable
in a longitudinal direction of the case body and
rotatable; wherein, through abutment caused by
relative  movement between the first member and the
buffering member,  the buffering member directly or
indirectly presses the case  body or a member fixed to
the case body, and moves along with  movement of the
first member or the case body while retaining  the
pressing state so as to buffer relative movement of
the  first member and the case body. [0007] The
buffering member which is provided in the case body
so as to be slidable in the longitudinal direction of
the case  body and rotatable directly or indirectly
presses the case  body or the member fixed to the case
body through abutment  caused by relative movement of
the first member and the  buffering member.
Corresponding to the pressing force, the 3 friction
resistance force with respect to the relative  



movement is increased, and buffering corresponding to
the  relative moving speed of the first member and the
case body  can be achieved. [0008] The bufferas
described in claim 2 has the buffering member  which
undergoes a change from a waiting posture for waiting
abutment between the first member and the buffering
member  caused by movement of either one of the first
member and the  case body, to a retaining posture for
retaining the first  member. [0009] By virtue of the
abutment caused by relative movement of  the case body
and the first member, along with increase in  the
abutting force, the buffering member undergoes a
change  from the waiting posture to the retaining
posture for reliably  retaining the first member,
thereby reliably executing a  buffering operation.
[0010] In the buffer as described in claim 3, a slider
slidable  in a longitudinal direction of the case body
is provided in  the case body, the buffering member is
rotatably attached to  the slider, and an elastic
means for moving the slider is  provided between the
slider and the case. [00111 In this case, when the
abutting force caused by movement  of either one of
the first member and the case body reaches  a
predetermined value below the elastic force of the
elastic  means, by virtue of rotary motion of the
buffering member 4 attached to the slider, the slider
can be automatically  



energized by the elastic means in the moving direction
after  the buffering member undergoes a posture change
to the  retaining posture. [00121 In the buffer as
described in claim 4, the case body has  an engagement
groove in which the first member is relatively
reciprocatable and which is extending in the
longitudinal  direction of the case body, the slider
slidable in the  longitudinal direction of the case
body has a fit/insertion  groove in which the first
member is relatively reciprocatable,  wherein the
engagement groove and the fit/insertion groove  are
positioned to be partially overlapped with each other
in  a vertical direction and penetrated, and the
buffering member  is rotatably disposed on the
fit/insertion groove. [00131 When'the first member is
relatively moved into the  engagement groove and the
fit/insertion groove, the first  member is brought
into abutment with the buffering member,  and relative
movement of the first member with respect to the  case
body can be smoothly performed while buffering the
movement. [00141 The buffer as described in claim 5
has a rotary damper  fixed to the slider, a pinion
gear fixed to a rotation axis  of the rotary damper,
and a rack fixed to the case body; wherein  the pinion
gear and the rack are meshed with each other. [00151
By virtue of the above described constitution, a
braking 5 action of the rotary damper and a buffering
action based on  



the meshing resistance force caused by the pinion gear
and  the rack assist the buffering action which is
caused by  directly or indirectly pressing the case
body or the member  fixed to the case body by the
buffering member. [00161 When the relative movement
speed of the first member and  the buffering member is
slow, and the abutting force caused  by the movement
of either one of the first member and the case  body
is below the elastic force of the elastic means, the
slider  is energized by the elastic means. At this
time, the rotary  damper can enhance the buffering
action by braking the  energizing force of the elastic
means. [0017] The buffer as described in claim 6 has a
rack fixed to  the slider, a rotary damper fixed to
the case body, and a pinion  gear fixed to a rotation
axis of the rotary damper; wherein  the pinion gear
and the rack are meshed with each other. [00181 This
constitution is obtained by reversing the  arrangement
of the rotary damper including the pinion gear  and
the rack in the buffer of claim 5, and effects similar
to that of claim 5 can be obtained. Brief Description
of the Drawings [0019] [FIG. 11 An exploded
perspective view showing a first  embodiment of a
buffer of the present invention. 002 0 [FIG. 2] A plan
view showing the buffer shown in FIG. 1 . [0021] [FIG.
3] A side view showing the buffer shown in FIG. 1.  



[0022] [FIG. 4] An explanatory view showing a state of
a waiting posture of the buffer shown in FIG. 1 before
abutment with  a buffering member. [0023] [FIG. 5] An
explanatory view showing a state of the  buffer shown
in FIG. 1 in a retaining posture wherein  retainment
is performed by the buffering member. [0024] [FIG. 6]
An explanatory view showing a state of the  buffer
shown in FIG. 1 in a pull-in retaining posture caused
by the buffering member. [0025] [FIG. 7] An
explanatory view showing a state when the  abutting
force of the buffer shown in FIG. 1 is small.  [0026]
[FIG. 8] An explanatory view showing a state when the
abutting force of a second member of the buffer shown
in FIG.  1 is large. [0027] [FIG. 9] An exploded
perspective view showing a part of  a second
embodiment of the buffer of the present invention.
[0028] [FIG. 10] A plan view showing a fixed member of
which position is adjustable in the case body wherein
the member  is fixed in a state in which the distance
therefrom to the  buffering member is increased in the
buffer shown in FIG. 9. [0029] [FIG. 11] A plan view
showing the fixed member of which  position is
adjustable in the case body wherein the member  is
fixed in a state in which the distance therefrom to
the 7 buffering member is reduced in the buffer shown
in FIG. 9.  [0030] [FIG. 12] An exploded perspective
view showing a part 



of a third embodiment of the buffer of the present
invention.  [0031] [FIG. 13] A fourth embodiment of
the buffer of the  present invention. [0032] [FIG. 14]
Aplan view showing apart of a fifth embodiment  of the
buffer of the present invention. [0033] [FIG. 15] A
perspective view of an example in which the  buffer of
the present invention is applied to a sliding door.
[0034] [FIG. 16] A perspective view of an example in
which the buffer of the present invention is applied
to a drawer.  [0035] [FIG. 17] A plan view of an
example in which the buffer  of the present invention
is applied to a hinged door. [0036] [FIG. 18] A
perspective view of the example shown in FIG. 17.
[0037] [FIG. 19] A perspective view of an example in
which the buffer of the present invention is applied
to a hinged door.  [0038] [FIG. 20] A perspective view
of an example in which the  buffer of the present
invention is applied to a sliding door. [0039] [FIG.
21] A perspective view of another example in which
the buffer of the present invention is applied to a
sliding  door. [0040] [FIG. 22] A perspective view of
further another example  in which the buffer of the
present invention is applied to  a sliding door. 8 [
00411 [FIG. 23] A plan schematic view showing an
example of the buffer of the present invention in a
state waiting for 



the first member. [0042] [FIG. 24] A plan view showing
the buffer shown in FIG.  23 in a state in which the
first member is retained.  [00431 [FIG. 25] A plan
view showing another example of the buffer of the
present invention in a state waiting for the  first
member. [ 004 4 1 [FIG. 261 A plan view showing the
example shown in FIG.  25 in a state in which the
first member is retained. Best Modes for Carrying Out
the Invention [ 004 51 In the drawings, parts which
functionally operate in the  same or similar manner
are denoted by the same reference  numerals. In FIGs.
1 to 14 and FIGs. 23 to 26, upper covers  are removed
and not shown. [00461 The constitution of a first
embodiment of a buffer of the  present invention will
be described with reference to FIG.  I to FIG. 8. 0 0
4 7 1 In FIG. 1 to FIG. 8, 1 denotes a sliding door
device serving  as an opening/closing device, and, for
the sliding door device  1, a pair of long and thin
unillustrated guide rails having
approximately-U-shaped cross section is attached to
upper and  lower opening perimeters of an
unillustrated rectangular  opening. In addition, the
pair of guide rails has sliding  recessed portions
provided along the longitudinal direction 9 of the
guide rails and having the shape of recessed grooves
in the horizontal sections thereof, and the guide
rails are  



attached to the opening perimeters of the opening in a
state  in which the sliding recessed portions thereof
are opposed  to each other in parallel. [0048]
Moreover, a rectangular flat-plate-like sliding door 2
serving as a door body is slidably attached to the
pair of  guide rails, such that the opening to which
the pair of guide  rails is attached can be
opened/closed. More specifically,  the upper end of
the sliding door 2 is slidably fitted in the  sliding
recessed portion of the guide rail attached to the
upper opening perimeter of the opening. In addition,
the  lower end of the sliding door 2 is slidably
fitted in the  sliding recessed portion of the guide
rail attached to the  lower opening perimeter of the
opening. [0049] Furthermore, a thin-long cylindrical
engagement pin 3  serving as a first member upwardly
protruding from the sliding  door is attached to the
upper end surface of the sliding door  2 which is one
end surface thereof in the direction of height.  The
engagement pin 3 is an engagement body attached to
protrude  in the axial direction thereof, i.e., the
height direction  of the sliding door 2, and is
protruding perpendicularly to  the upper end surface
of the sliding door. Furthermore, the  engagement pin
3 is one end portion of the upper end surface  of the
sliding door 2 in the longitudinal direction, and 10
provided at the widthwise center of the upper end
surface of  the sliding door 2. The engagement pin 3
is protrudingly  



provided on the upper end surface of an
approximately-rectangular flat-plate-like attachment
plate  4 which is attached on the upper end surface of
the sliding  door 2 as an attachment member. [0050]
Meanwhile, a thin-long approximately-rectangular
flat-plate-like sliding door closer 11 is attached to
one  longitudinal end of the sliding recessed portion
of the guide  rail attached to the upper opening
perimeter of the opening.  The sliding door closer 11
is a violent-closing prevention  device serving as a
buffer for preventing the sliding door  from being
violently closed. The sliding door closer 11 has  a
thin-long approximately-rectangular flat-plate-like
case  body 12. On the upper-surface side of the case
body 12, an  attachment recessed portion 13 which is
recessed in the  longitudinal cross section of the
case body 12. [0051] Furthermore, on a bottom surface
portion 14 constituting  a bottom surface of the
attachment recessed portion 13, a  thin-long
groove-like engagement groove 15 along the
longitudinal direction of the case body 12 is
provided. The  engagement groove 15 has a width
slightly larger than the  diameter of the engagement
pin 3 such that the engagement pin  3 of the sliding
door 2 is slidably engaged with it along the
longitudinal direction. The engagement groove 15 is
provided 11 from the center of the bottom surface
portion 14 in the  longitudinal direction to the front
end side of the case body  



12 in the longitudinal direction. More specifically,
the  engagement groove 15 is vertically penetrating
the case body  12 therefrom to the front end side of
the case body, and is  communicated with the front end
surface of the case body 12.  Therefore, the
engagement groove 15 formed from the front end
surface of the case body 12 into the attachment
recessed  portion 13 is formed as a slot-like groove
provided in the  bottom surface portion 14 of the case
body 12. Furthermore,  at the opening perimeter of the
engagement groove 15 in the  front end side, a guiding
surface portion 16 which is open  in a manner tapered
from the front end side of the engagement  groove 15
is provided. The guiding surface portion 16  functions
as guiding surfaces which facilitate engagement of
the engagement pin 3 with the engagement groove 15
performed  through movement of the sliding door 2.
[00521 In addition, in the bottom surface portion 14
of the  attachment recessed portion 13 of the case
body 12, a thin-long  groove-like sliding groove 17 is
provided. The sliding groove  17 has a movement groove
portion 18 in the longitudinal  direction of the
attachment recessed portion 13. The movement  groove
portion 18 is provided to be adjacent and parallel to
the engagement groove 15. The movement groove portion
18 is  provided from the center of the attachment
recessed portion 12 13 in the longitudinal direction
thereof to a front end portion  of the attachment
recessed portion 13. 



[0053] Furthermore, at a front end portion of the
movement groove  portion 18, a thin-long groove-like
rotation groove portion  19 extending in the width
direction of the attachment recessed  portion 13 is
continuously provided. The rotation groove  portion 19
has a shape curved like a circular arc at the front
end portion of the case body 12. The rotation groove
portion  19 is formed from the center of the
attachment recessed portion  13 in the width direction
thereof to one side end portion of  the attachment
recessed portion 13 in the width direction  thereof.
Furthermore, the rotation groove portion 19 is
communicated with the front end of the movement groove
portion  18 by one end of the rotation groove 19.
[0054] In addition, on the bottom surface portion 14
of the  attachment recessed portion 13 of the case
body 12, a  cylindrical spring fixing portion 21 which
is vertically  protruding from the bottom surface
portion 14 is provided.  The spring fixing portion 21
is positioned at an end portion  of the attachment
recessed portion 13 in the longitudinal  direction,
i.e., a rear end portion thereof. In other words,  the
spring fixing portion 21 is provided at a corner
portion  of the rear end portion of the attachment
recessed portion  13. The spring fixing portion 21 has
a cylindrical main body  portion 22. At the upper end
of the main body portion 22, 13 a disk-like enlarged
portion 23 having a diameter larger than  that of the
main body portion 22 is concentrically formed. 



[0055] In addition, at one side end in the rear end
side of the  bottom surface portion 14 of the
attachment recessed portion  13 of the case body 12, a
protruding portion 24 which is  upwardly protruding
above the bottom surface portion 14 is  integrally
formed therewith. The protruding portion 24 is
continuous with the rear end and the one side end of
the bottom  surface portion 14, and reaches
approximately-center portion  of the bottom surface
portion 14 in the width direction. The  side surface
of the protruding portion 24 positioned by one  side
of the case body 12 with respect to the width
direction  is a flat surface along the longitudinal
direction and the  vertical direction of the case body
12. On the other side  surface of the protruding
portion 24, a rack 26 having teeth  25 in the
longitudinal direction of the case body 12 is formed.
[0056] At one side portion in the front end of the
attachment  recessed portion 13 of the case body 12, a
fixing groove 27  is formed. The fixing groove 27 is
provided in the side which  is closer to the front of
the case body 12 than the attachment  recessed portion
13. Specifically, the fixing groove 27 is  extending
from the front end of the attachment recessed  portion
13 to the front end side of the case body 12, and
then,  bent at a right angle toward another side of
the case body  12 so as to form an L-shape when viewed
from top. In the fixing 14 groove 27, a distal end of
a brake plate 28 formed by bending  the distal end of
a thin-long rectangular flat plate body to  



have an L-shape is fitted in and fixed. [0057] The
brake plate 28 serves as a sliding contact member
formed of, for example, a metal. Furthermore, the
brake plate 28 is housed in the attachment recessed
portion 13 in the  longitudinal direction of the case
body 12 in a state in which  the distal end thereof is
fixed in the fixing groove 27 of  the case body 12.
The brake plate 28 has a length such that  the base
end of the brake plate 28 abuts the front-end surface
of the protruding portion 24 of the case body 12.
However,  it may be shorter than the abutting length.
Furthermore, the  brake plate 28 is housed in the
attachment recessed portion  13 in a state in which it
is spaced away from one widthwise  side surface of the
interior of the attachment recessed  portion 13 of the
case body 12. [0058] To the attachment recessed
portion 13 of the case body  12, a slider 31 which is
slidable in the longitudinal direction  of the
attachment recessed portion 13 is attached. The slider
31 is attached to be relatively movable with respect
to the  case body 12. The slider 31 is formed to be an
approximately-rectangular flat plate having a width
approximately equal to the width of the attachment
recessed  portion 13. In a front end portion of the
slider 31, a  fit/insertion groove 32 extending in the
longitudinal 15 direction of the slider 31 is formed.
The fit/insertion  groove 32 is a groove into which
the engagement pin 3 attached  



on the upper end surface of the sliding door 2 is
slidably  inserted and fitted, and has a width
slightly larger than the  width of the engagement pin
3. The fit/insertion groove 32  is open toward one end
side of the slider 31, and provided  in a state in
which it penetrates through the slider in the
thickness direction of the slider 31, i.e., vertical
direction.  Along the longitudinal direction of the
engagement groove 15  of the case body 12, the
fit/insertion groove 32 is communicated with the
engagement groove in the vertical  direction in a
state in which the slider 31 is slidably attached  to
the attachment recessed portion 13 of the case body
12. [0059] At a front-end corner portion of the slider
31, a  cylindrical spring fixing portion 33
perpendicularly  protruding from the lower surface of
the slider 31 is provided.  The spring fixing portion
33 has a cylindrical main body  portion 34. At the
lower end of the main body portion 34,  a disk-like
portion 35 having a diameter larger than the main
body portion 34 is formed. [0060] Herein, to the main
body 34 of the spring fixing portion  33 fixed is one
longitudinal end portion of a coil spring 36  which is
a spring member serving as an elastic means formed  by
spirally winding a copper wire. The coil spring 36 has
an elastic force in the longitudinal direction of the
coil 16 spring 36. The other end of the coil spring 36
in the  longitudinal direction is fixed to the main
body portion 22  



of the spring fixing portion 21 of the case body 12.
Therefore,  the coil spring 36 energizes toward the
relative moving  direction of the slider 31 and the
case body 12 through a  posture change to a pull-in
posture of a hook body 61 which  will be described
later. [0061] Furthermore, at one side end in the
lower surface of the  slider 31, an abutting portion
37 extending in the  longitudinal direction of the
slider 31 is formed. On the  surface of the abutting
portion 37 in the height direction,  that is, the
widthwise surface formed is a flat abutting  surface
38 which is brought into sliding contact with one side
surface of the brake plate 28 which is attached to the
attachment recessed portion 13 in a state in which the
slider  31 is attached to the attachment recessed
portion 13 of the  case body 12. The abutting surface
38 is extending in the  longitudinal direction and the
vertical direction of the  slider 31. Furthermore, a
thin-long flat-plate-like brake  pad 39 formed of, for
example, a friction material is attached  to the
abutting surface 38. The brake pad 39 covers the
abutting surface 38 in the longitudinal direction and
the  width direction of the abutting surface 38.
[0062] In addition, on the lower surface of the slider
31, a  locking portion 41 is provided to be opposed to
the abutting 17 surface 38 of the abutting portion 37
of the slider 31 with  a gap therebetween. The locking
portion 41 is positioned to  



be opposed to the rear end portion of the abutting
surface  38. A locking groove 42 which is extending in
the width  direction of the slider 31 is formed to be
adjacent to the  locking portion 41. Furthermore,
adjacent to the side closer  to the front end of the
slider 31 than the locking groove 42,  a locking
stepped portion 43 which is positioned such that  the
distal end surface thereof is recessed compared with
the  distal end of the stepped locking portion 41
which is  positioned in the rear end side of the
locking groove 42. [0063] Moreover, a pressing member
44 formed of, for example,  a metal is attached to the
locking groove 42 and the locking  stepped portion 43.
The pressing member 44 is formed by  bending a
thin-long rectangular flat plate body into an
L-shape, and has a leg 45 in one side and a leg 46 in
the other  side. Furthermore, the pressing member 44
is locked such that  the inner surface of the leg 45
of one side of the pressing  member 44 abuts the
locking stepped portion 43 and the leg  46 of the
other side of the pressing member 44 is slidably
fitted in the locking groove 42. In other words, the
leg 46  of the other side of the pressing member 44 is
slidably fitted  in along the longitudinal direction
of the locking groove 42  of the slider 31. [0064] In
addition, a flat-plate-like brake pad 47 formed of, 18
for example, a friction material is attached to the
outer  surface of the leg 45 of the one side of the
pressing member  



44. The brake pad 47 covers the outer surface of the
leg 45  of the pressing member 44. It is arranged such
that the brake  plate 28 is sandwiched between and
brought into sliding  contact with the brake pad 47
and the brake pad 39 which is  attached on the
abutting surface 38 of the slider 31. 00 651
Furthermore, at a widthwise one side portion and a
rear  end corner portion of the slider 31, a cut-away
portion 48  in which the corner portion is cut away in
the longitudinal  direction and the width direction of
the slider 31 is provided.  To the cut-away portion 48
attached is a damper plate 52 of  a rotary damper 50
to which a pinion gear 51 is attached to  the lower
surface thereof so as to be rotatable in the
horizontal direction. The damper plate 52 is formed
such that,  in a state in which the slider 31 is
attached to the attachment  recessed portion 13 of the
case body 12, teeth 53 provided  on the outer
circumferential surface of the pinion gear 51  in the
circumferential direction thereof are rotatably
engaged with the teeth 25 of the rack 26 of the case
body 12.  The rotary damper 50 performs a buffering
action with respect  to movement of the slider 31
against the rotation of the pinion  gear 51. [00661 In
addition, in the front end side of the slider 31, a
bearing hole 54 vertically penetrating the slider in
the 19 vertical direction of the slider 31 is
provided. The bearing  hole 54 is positioned in the
side closer to the front than  



the locking groove 42, and provided between
fit/insertion  groove 32 and the longitudinal side end
of the slider.  Furthermore, the bearing hole 54 is
provided in the side closer  to the rear than the
fit/insertion groove 32. Moreover, the  hook body 61
which serves as a buffering member is rotatably
attached to the bearing hole 54. The hook body 61
presses  the case body 12 through abutment with the
engagement pin 3  caused by movement of the sliding
door 2, and slides in the  case body 12 together with
the slider 31 while maintaining  a state in which the
case body 12 is being pressed, thereby  buffering
relative movement of the slider 31 and the case body
12. Specifically, the hook body 61 undergoes a posture
change,  through abutment with the engagement pin 3
caused by the  movement of the sliding door 2, from a
waiting-position  posture for waiting the abutment to
the pull-in posture which  is a retaining posture for
retaining the engagement pin 3  through rotation.
Furthermore, the hook body 61 has a  flat-plate-like
main body portion 62. On the upper surface  of the
main body portion 62 provided is a cylindrical short
shaft 63 which is rotatably supported by the bearing
hole 54  of the slider 31. The short shaft 63 is
positioned at a corner  portion of one side portion in
the rear end side of the main  body portion 62. 20 00
671 Furthermore, on the back surface of the main body
portion  62 formed is an engagement projecting portion
64 which is  



slidably and respectively engaged with the movement
groove  portion 18 and the rotation groove portion 19
of the sliding  groove portion 17 of the case body 12.
The engagement  projecting portion 64 has a lengthwise
dimension with which  it can be slidably fitted in the
movement groove portion 18  of the sliding groove 17,
and has a widthwise dimension with  which it can be
rotatably fitted in the rotation groove portion  19 of
the sliding groove portion 17. Therefore, each of the
both side ends of the engagement projecting portion 64
is  formed to be like a circular arc along the
rotation groove  portion 19 of the sliding groove
portion 17. [0068] In addition, on the one side
portion of the main body  portion 62 of the hook body
61 provided is an inclined surface  portion 65 which
is inclined in the width direction from the  rim of
the short shaft 63 of the hook body 61 to the rim of
the engagement projecting portion 64. In the rear end
side  of the other side portion of the main body
portion 62 which  is in the other side of the inclined
surface portion 65, an  inclined surface portion 66
which is inclined in parallel to  the inclined surface
portion 65 is formed. In the front end  side of the
inclined surface portion 66 formed is a retaining
recessed portion 67 which is formed to be recessed
toward the  one side end from the other side end of
the main body portion 21 62. The retaining recessed
portion 67 is open from the  widthwise center portion
of the main body portion 62 toward  



the other side end. The retaining recessed portion 67
is  vertically penetrating through the main body
portion 62. [00691 Furthermore, on a side rim in the
side closer to the front  end than the retaining
recessed portion 67 of the main body  portion 62, an
operating recessed portion 68 having a recessed  shape
is formed. Between the operating recessed portion 68
and the retaining recessed portion 67, a protruding
surface  portion 69 is formed. Furthermore, at a
corner portion of  the rear end portion of the main
body portion 62 formed is  an engagement stepped
portion 71 which is formed to be stepped  toward the
rear end side of the main body portion 62. The
engagement stepped portion 71 is fitted to and presses
against  the inner surface of the leg 45 of one side
of the pressing  member 44 in a state in which the
short shaft 63 of the hook  body 61 is rotatably
fitted in the bearing hole 54 of the slider  31. More
specifically, by pressing the pressing member 44  by
the engagement stepped portion 71, the engagement
stepped  portion 71 causes the brake pad 47 which is
attached to the  outer surface of the leg 45 of one
side of the pressing member  44 to abut the side
surface of the brake plate 28. [00701 Operations of
the sliding door closer of the first  embodiment will
next be described. [00711 First, an operation of
closing the sliding door 2 is 22 performed, thereby
moving the engagement pin 3, which is  attached to the
upper end surface of the sliding door 2, toward  



the sliding door closer 11 side as shown in FIG. 2 to
FIG. 4.  0 07 21 In this course, while the engagement
pin is being fitted in the engagement groove 15 of the
case body 12 of the sliding  door closer 11 and the
fit/insertion groove 32 of the slider  31, the
engagement pin 3 on the sliding door 2 is slid in the
engagement groove 15 and the fit/insertion groove 32,
and  brought into abutment with the retaining recessed
portion 67  of the hook body 61 so as to be fitted
therein. [00731 Then, the abutment of the engagement
pin 3 with the  retaining recessed portion 67 of the
hook body 61 causes the  hook body 61 to be pressed
toward the rear end side. As a  result, the front end
side of the hook body 61 rotates  counterclockwise,
and the engagement pin 3 is fitted and  retained in
the retaining recessed portion 67 of the hook body 61.
007 41 In this course, while the engagement projecting
portion 64 of the hook body 61 is being guided by the
rotation groove  portion 19 of the sliding groove 17
of the case body 12, the  hook body 61 rotates about
the short shaft 63 which is fitted  in the bearing
hole 54 of the slider 31 and serving as the  center of
rotation. Then, the engagement projecting portion  64
of the hook body 61 moves to the movement groove
portion 23 18 of the sliding groove 17 of the case
body 12. [0075] As a result, the engagement between
the engagement  



projecting portion 64 and the rotation groove portion
19 is  released, and, as shown in FIG. 5, the hook
body 61, the  engagement pin 3, and the slider 31 are
moved to the rear end  portion of the case body 12 by
an elastic force of the coil  spring 36 operating as a
tension spring. [0076] In this course, the teeth 53 of
the pinion gear 51 of the  rotary damper 50 which is
attached to the slider 31 are meshed  with the teeth
25 of the rack 26 of the case body 12. Therefore,
along with the movement of the hook body 61, the
engagement pin 3, and the slider 31, the pinion gear
51 rotates with  respect to the rack 26, and, as shown
in FIG. 6, until the  rear end side of the slider 31
abuts the rear end side of the  attachment recessed
portion 13 of the case body 12, the hook  body 61 and
the engagement pin 3 are respectively moved to
predetermined positions together with the slider 31.
[0077] Herein, when the closing speed of the sliding
door 2 is  comparatively slow, and: when the abutting
force of the  engagement pin 3 of the sliding door 2
with respect to the  retaining recessed portion 67 of
the hook body 61 is smaller  than the elastic force of
the coil spring 36; or, when a  buffering action
caused by the rotary damper 50 is acted on  the rack
26, and the abutting force is smaller than the
resultant force of the rotation resistance force with
respect 24 to the pinion gear 51 of the rotary damper
50, the meshing  resistance force of the rack 26 and
the pinion gear 51, and  



the elastic force of the coil spring 36; as shown in
FIG. 7,  the engagement pin 3 is pressed by the inner
surface of the  retaining recessed portion 67 of the
hook body 61, and the  engagement pin 3 is reliably
moved to a predetermined  position. [0078] On the
other hand, when the closing speed of the sliding
door 2 is comparatively fast, and: when the abutting
force  of the engagement pin 3 of the sliding door 2
with respect  to the retaining recessed portion 67 of
the hook body 61 is  larger than the elastic force of
the coil spring 36; or, when  the buffering action
caused by the rotary damper 50 is caused,  and the
abutting force is larger than the resultant force of
the rotation resistance force of the pinion gear 51 of
the  rotary damper 50, the meshing resistance force of
the rack  26 and the pinion gear 51 and the elastic
force of the coil  spring 36; as shown in FIG. 8, the
inner surface of the leg  45 of one side of the
pressing member 44 is pressed by the  engagement
stepped portion 71 of the hook body 61, the brake  pad
47 of the pressing member 44 holds down the other side
surface of the brake plate 28, and one side surface of
the  brake pad 28 holds down the brake pad 39 which is
attached  to the abutting surface 38 of the slider 31.
[0079] Therefore, along the movement of the hook body
61, the 25 engagement pin 3, and the slider 31, the
brake plate 28 is  brought into sliding contact with
the brake pad 47 of the  



pressing member 44 and the brake pad 39 of the slider
31 while  the plate is being sandwiched therebetween,
such that the  movement of the engagement pin 3 toward
the rear end side is  buffered. [0080] Furthermore,
from the state in which the opening is closed  by the
sliding door 2, the sliding door 2 is subjected to an
opening operation, wherein the engagement pin 3 on the
sliding  door 2 is moved toward the front end side of
the sliding door  closer 11. [0081] In this course,
the slider 31 is moved via the hook body  61 to the
front end side of the case body 12 by the movement  of
the engagement pin 3 to the front end side, thereby
extending  the coil spring 36. [0082] At the same
time, when the engagement pin 3 is moved to  the front
end side, the engagement pin 3 presses the front  end
side of the interior of the retaining recessed portion
67 of the hook body 61, thereby rotating the hook body
61  clockwise. [0083] As a result, pressing against
the brake plate 28 performed  by the engagement
stepped portion 71 of the hook body 61 via  the
pressing member 44 is released by the clockwise
rotation  of the hook body 61. Therefore, the opening
operation of the  sliding door 2 can be smoothly
performed, since the sliding 26 door 2 can be
subjected to the opening operation in a state  in
which the buffering action caused by the pressing
against  



the brake plate 28 performed by the pressing member 44
is  released. 0 08 41 In this state, when the sliding
door 2 is operated to be  further opened, the hook
body 61 is pressed by the engagement  pin 3 on the
sliding door 2, and the engagement projecting  portion
64 of the hook body 61 is guided from the movement
groove portion 18 of the sliding groove 17 of the case
body  12 to the rotation groove portion 19. [0085] As
a result, the hook body 61 rotates clockwise and
changes  its posture to the waiting-position posture,
wherein the  engagement and retainment of the
engagement pin 3 performed  by the retaining recessed
portion 67 of the hook body 61 is  released, and the
engagement projecting portion 64 of the hook  body 61
is engaged with the rotation groove portion 19 of the
sliding groove portion 17 of the case body 12, thereby
retaining the coil spring 36 in an extended state.
[00861 As described above, according to the first
embodiment,  when the closing speed of the sliding
door 2 is comparatively  slow, and the abutting force
with respect to the retaining  recessed portion 67 of
the hook body 61 from the engagement  pin 3 of the
sliding door 2 is smaller than the elastic force  of
the coil spring 36, or when the buffering action
caused  by the rotary damper 50 is applied, and the
abutting force 27 is smaller than the resultant force
of the rotation resistance  force and the friction
force of the pinion gear 51 of the rotary  



damper 50 with respect to the rack 26 and the elastic
force  of the coil spring 36; the engagement pin 3 can
be reliably  moved to the predetermined position since
the engagement pin  3 is pressed by the inner surface
of the retaining recessed  portion 67 of the hook body
61 by the elastic force of the  coil spring 36.
Therefore, the sliding door 2 can be reliably
prevented from being stopped due to the slow closing
speed  of the sliding door 2, before the opening is
completely closed  by the sliding door 2. 008 71
Furthermore, when the sliding door 2 is to be
subjected  to an opening operation, the engagement pin
3 presses the front  end side of the interior of the
retaining recessed portion  67 of the hook body 61,
and the hook body 61 is rotated.  Consequently, the
pressing against the brake plate 28 of the  pressing
member 44 performed by the hook body 61 is released;
therefore, the sliding door 2 can be operated to be
smoothly  opened. [00881 If the closing speed of the
sliding door 2 is comparatively  fast, and the
abutting force of the engagement pin 3 of the  sliding
door 2 with respect to the retaining recessed portion
67 of the hook body 61 is larger than the elastic
force of  the coil spring 36, or if the buffering
action caused by the  rotary damper 50 is applied, and
the abutting force is larger 28 than the resultant
force of the rotation resistance force and  the
friction force with respect to the rack 26 from the
pinion  



gear 51 of the rotary damper 50 and the elastic force
of the  coil spring 36, the engagement stepped portion
71 of the hook  body 61 presses the pressing member 44
when the hook body 61  is moved, and the brake plate
28 is brought into sliding contact  with the brake pad
47 of the pressing member 44 and the brake  pad 39 of
the slider 31 while the plate is being sandwiched
therebetween. [0089] Therefore, the friction forces of
the brake plate 28  respectively caused by pressing of
the brake pad 47 of the  pressing member 44 and the
brake pad 39 of the slider 31 act  against the elastic
force of the coil spring 36, thereby  reliably
buffering the movement of the engagement pin 3 toward
the rear end side. As a result, the sliding door 2 can
be  reliably prevented from being bounded back and
causing the  opening to be incompletely closed due to
the inertia that the  sliding door 2 has when the
closing speed of the sliding door  2 is fast. [0090]
Therefore, the pressing force of the hook body 61 with
respect to the engagement pin 3 is changed in
accordance with  the force of abutment of the
engagement pin 3 with respect  to the retaining
recessed portion 67 of the hook body 61  depending on
the difference in the closing speed of the sliding
door 2. Accordingly, buffering corresponding to the
moving 29 speed of the sliding door 2 to which the
engagement pin 3 is  attached can be reliably
achieved. Therefore, even when the  



sliding door 2 is closed at any speed, the opening can
be  reliably closed by the sliding door 2. Thus,
violent closing  of the sliding door 2 can be reliably
prevented. [00911 Furthermore, when the hook body 61
is rotated  counterclockwise by abutment of the
engagement pin 3 with the  retaining recessed portion
67 of the hook body 61, the hook  body 61 undergoes a
posture change from the waiting-position  posture for
waiting abutment of the engagement pin 3 to the
pull-in posture for pulling in and retaining the
engagement  pin 3. As a result, through the posture
change from the  waiting-position posture to the
pull-in posture carried out  by the rotation of the
hook body 61, the outlet of the  engagement pin 3 can
be completely blocked by the inner surface  of the
retaining recessed portion 67 of the hook body 61.
Therefore, abutment of the engagement pin 3 with
respect to  the retaining recessed portion 67 of the
hook body 61 can be  reliably retained, and the hook
body 61 can be returned to  the waiting-position
posture from the pull-in posture by  rotation of the
hook body 61 in the opposite direction. [00921
Moreover, after the hook body 61 is rotated to undergo
a posture change to the pull-in posture in a state in
which  the engagement pin 3 is fitted in the retaining
recessed  portion 67 of the hook body 61, the hook
body 61 is energized 30 by the elastic force of the
coil spring 36 in the moving direction in which the
hook body 61 moves. As a result, if 



the abutment force of the engagement pin 3 with
respect to  the retaining recessed portion 67 of the
hook body 61 is below  the elastic force of the coil
spring 36, or if the buffering  action caused by the
rotary damper 50 is applied, and the  abutting force
is below the resultant force of the rotation
resistance force and the friction force of the rotary
damper  50 and the elastic force of the coil spring
36, the hook body  61 can be automatically moved by
the elastic force of the coil  spring 36. [0093]
Furthermore, since the hook body 61 and the slider 31
are  slidably housed in the attachment recessed
portion 13 of the  case body 12, and the brake plate
28 is attached in the  attachment recessed portion 13
of the case body 12, the hook  body 61, the slider 31,
and the brake plate 28 can be attached  to an existing
sliding door or sliding door device by attaching  the
case body 12 to the interior of a sliding recessed
portion  of a guide rail. Thus, the sliding door
closer 11 having the  hook body 61, the slider 31, and
the brake plate 28 can be  attached afterward;
therefore, usability of the sliding door  closer 11
can be improved. [0094] If the abutting force of the
engagement pin 3 with respect  to the retaining
recessed portion 67 of the hook body 61 is  larger
than the elastic force of the coil spring 36, or if 31
the buffering action caused by the rotary damper 50 is
applied,  and the abutting force is larger than the
resultant force of  



the rotation resistance force and the friction force
of the  rotary damper 50 and the elastic force of the
coil spring 36,  the engagement stepped portion 71 of
the hook body 61 presses  the pressing member 44,
thereby activating the brake mechanism  in which the
brake plate 28 is brought into sliding contact  with
the brake pad 47 of the pressing member 44 and the
brake  pad 39 of the slider 31 while the plate is
being sandwiched  therebetween. Therefore, since the
friction forces of the  brake plate 28 respectively
caused by the brake pad 47 of the  pressing member 44
and the brake pad 39 of the slider 31 are  exerted,
the friction force and the resistance force which  are
caused when the pinion gear 51 of the rotary damper 50
is engaged with the rack 26 and rotated can be
reduced.  Therefore, each of the rotary damper 50 and
the rack 26 can  be downsized. [0095] Herein, the
rotary damper 50 exert effects particularly  when the
closing speed of the sliding door 2 is slow and the
sliding door 2 is pulled in by the coil spring 36, or
when  the closing speed of the sliding door 2 is fast,
wherein the  buffering action caused by the sliding
door closer 11 with  respect to the sliding door 2
consequently slows down the  closing speed of the
sliding door 2, and the sliding door 2  is pulled in
by the coil spring 36. In other words, the rotary 32
damper 50 works such that the sliding door 2 is closed
while  braking the energizing force of the coil spring
36. 



00 9 61 In the first embodiment, the hook body 61 is
brought into  sliding contact with the brake plate 28
via the pressing member  44; however, the pressing
member 44 can be brought into direct  sliding contact
with the case body 12, the guide rail serving  as a
fixed member, etc. Also, although the hook body 61 and
the pressing member 44 are separately formed, they can
be  arranged such that the pressing member 44 is
integrally formed  with the hook body 61 as a part
thereof, and the hook body  61 is brought into direct
sliding contact with the brake plate  28, the case
body 12, and the guide rail. [00971 Furthermore, like
a second embodiment shown in FIG. 9 to FIG. 11, an
adjustment mechanism 80 which can adjust the brake
plate 28 in the attachment recessed portion 13 of the
case  body 12 in the width direction of the case body
12 can be  provided in the case body 12. The
adjustment mechanism 80  adjusts the distance between
the brake plate 28 and the brake  pad 47 of the
pressing member 44 by adjusting the distance  between
the hook body 61 and the brake plate 28 or the case
body 12. 0 0 9 8 Specifically, the adjustment
mechanism 80 has a plurality  of, for example four in
total, cylindrical projecting portions  81 which are
provided on the upper surf ace and the lower surf ace
of the brake plate 28 so as to project therefrom. The
33 projecting portions 81 are provided on both the
upper surface  and the lower surface of the brake
plate 28. The projecting  



portions 81 which are provided on the lower surface of
the  brake plate 28 so as to project therefrom are
slidably engaged  with elongated-bore-like elongated
bored grooves 82 which are  provided in the bottom
surface portion 14 of the attachment  recessed portion
13 of the case body 12. The elongated bored  grooves
82 have a longitudinal direction in the direction
which is inclined with respect to the longitudinal
direction  of the case body 12. Furthermore, the
elongated bored grooves  82 have a width which is
slightly larger than the diameter  of the engagement
projecting portions 81. [0099] In addition, an
engagement recessed portion 83 is  provided at the
rear end of the brake plate 28 which is one  end
thereof in the longitudinal direction. The engagement
recessed portion 83 is formed like an elongated groove
which  is open toward one side surface side of the
brake plate 28.  Furthermore, on the inner periphery
of the bottom surface  portion of the engagement
recessed portion 83, a removal  preventing groove 84
having a diameter larger than the inner  peripheral
surface of the engagement recessed portion 83 is
formed. Moreover, to the engagement recessed portion
83  attached is a cylindrical screw 85 on which a male
thread is  formed on the outer peripheral surface
thereof. At the distal  end of the screw 85 in the
axial direction, an engagement 34 projecting portion
86 to be engaged with the engagement  recessed portion
83 of the brake plate 28 is provided. The  



distal end of the engagement projecting portion 86 is
engaged  with the removal preventing groove 84 of the
engagement  recessed portion 83 of the brake plate 28,
and a removal  preventing portion 87 which causes the
distal end of the screw  85 to be rotatably coupled to
the engagement recessed portion  83 is provided along
the circumferential direction thereof. [0100]
Furthermore, at the base end portion of the screw 85
in  the axial direction, a first bevel gear 91 is
rotatably  attached to the case body 12. The first
bevel gear 91 is formed  to have an
approximately-cylindrical shape, and a screw hole  92
on which a female thread is formed on the inner
peripheral  surface thereof is provided. The base end
side of the screw  85 is rotatably screwed in the base
end side of the screw hole  92. Furthermore, a
bevel-gear surface 93 which is tapered  toward the
distal end side of the first bevel gear 91 is formed
on the outer peripheral surface of the first bevel
gear 91  in the distal end side thereof. [0101]
Moreover, a bevel-gear surface 95 of a second bevel
gear  94 which is housed in the attachment recessed
portion 13 of  the case body 12 is rotatably meshed
with the bevel-gear  surface 93 of the first bevel
gear 91. The bevel-gear surface  95 of the second
bevel gear 94 is formed such that the diameter  of the
upper side of the lower end thereof is reduced toward
35 the distal end side in the axial direction of the
second bevel  gear 94. A cross-shaped operating groove
96 is formed on the  



base end surface of the second bevel gear 94. It is
arranged  such that the tip portion of an
unillustrated Phillips  screwdriver serving as a tool
can be fitted in the operating  groove 96, and the
second bevel gear 94 can be operated to  be rotated by
the Phillips screwdriver. The second bevel gear  94 is
rotatably retained in the attachment recessed portion
13 of the case body 12 in a state in which the
operating groove  96 of the second bevel gear 94 is
exposed from the lower surface  of the case body 12
through a circular insertion hole 97  provided in the
bottom surface portion 14 of the attachment  recessed
portion 13 of the case body 12. [01021 Therefore, when
the second bevel gear 94 is rotated by  the Phillips
screwdriver in a state in which the tip portion  of
the Phillips screwdriver is inserted in the insertion
hole  97 of the case body 12, and fitted in the
operating groove  96 of the second bevel gear 94, the
first bevel gear 91 is  rotated along with the
rotation of the second bevel gear 94,  thereby moving
the screw 85 in the longitudinal direction.  In this
course, because of the movement of the screw body 85,
while the engagement projecting portions 81 of the
brake plate  28 are being respectively guided by the
elongated bored  grooves 82 of the case body 12, the
brake plate 28 moves in  the width direction of the
case body 12, thereby adjusting 36 the gap between the
brake plate 28 and the brake pad 47 of  the pressing
member 44. 



[01031 As a result, by adjusting the gap between the
brake plate  28 and the brake pad 47 of the pressing
member 44, adjustment  corresponding to the
heavy-weight sliding door 2 or the  light-weight
sliding door 2 can be performed, and the gap  between
the brake plate 28 and the brake pad 47 of the
pressing  member 44 can be adjusted in the state in
which the sliding  door closer 11 is attached in the
sliding recessed portion  of the guide rail;
therefore, usability of the sliding door  closer 11
can be further improved. [01041 Furthermore, like a
third embodiment shown in FIG. 12,  the adjustment
mechanism 80 can be arranged such that the  position
of the brake plate 28 can be adjusted from one side
of the attachment recessed portion 13 of the case body
12.  In this case, the adjustment mechanism 80 has the
elongated  bored grooves 82 having a longitudinal
direction in the width  direction of the case body 12.
Furthermore, on one side  surface of the attachment
recessed portion 13 of the case body  12 formed is a
cut-away recessed portion 101 wherein the  portion is
cut away to be recessed downwardly from the upper  end
of the attachment recessed portion 13. The
removal-preventing portion 87 of the screw 85 is
rotatably  engaged with the cut-away recessed portion
101. Furthermore,  on one widthwise side surface of
the plate 28 for braking, 37 a screw hole 102 on which
a female thread is formed is formed.  The base end
side of the screw 85 is rotatably screwed in the  



screw hole 102. [0105] Therefore, when the screw 85
which is fitted in the  cut-away recessed portion 101
of the case body 12 is rotated  from the side of the
case body 12, while the projecting portions  81 of the
brake plate 28 are being respectively guided by the
elongated bored grooves 82 of the case body 12, the
brake plate  28 moves in the width direction of the
case body 12, thereby  adjusting the gap between the
brake plate 28 and the brake  pad 47 of the pressing
member 44. As a result, by adjusting  the gap between
the brake plate 28 and the brake pad 47 of  the
pressing member 44, adjustment corresponding to the
heavy-weight sliding door 2 or the light-weight
sliding door  2 can be performed; therefore, the
usability of the sliding  door closer 11 can be
further improved. [0106] Also, like a fourth
embodiment shown in FIG. 13, the hook  body 61 can be
arranged to undergo sliding contact along with
movement of the engagement pin 3. In this case, the
retaining  recessed portion 67 of the hook body 61 is
open in the  longitudinal direction of the case body
12, and also open to  be in communication with the
fit/insertion groove 32 of the  slider 31. In
addition, at mutually opposed positions on the  inner
surface of the retaining recessed portion 67 of the
hook  body 61 respectively provided are locking
projecting portions 38 103 which lock the engagement
pin 3 by this retaining recessed  portion 67 such that
it can be unlocked. Furthermore, on the  



inner surface of the retaining recessed portion 67
closer to  the opening side than the locking
projecting portions 103,  guiding surface portions 104
which are open toward the distal  end side are formed.
[01071 Herein, the hook body 61 is formed by, for
example, a  synthetic resin, so as to be elastically
deformable. The  pressing performed by the engagement
stepped portion 71 of  the hook body 61 brings the
brake pad 47 of the pressing member  44 into sliding
contact with one of the inner surfaces of the
attachment recessed portion 13 of the case body 12.
[0108] As a result, movement in a direction different
from the  sliding direction of the slider 31 with
respect to the case  body 12, that is, rotation of the
hook body 61 is performed  along with the movement of
the slider 31; therefore, the hook  body 61
canbemovedto a positionwherein thebuffering effect
can be obtained again. The embodiment of this type
does not  use the coil spring, the rotary damper, the
pinion gear, and  the rack which are provided between
the case body and the slider.  [0109] Furthermore,
like a fifth embodiment shown in FIG. 14, even when a
magnet 105 is attached to the hook body 61 instead  of
providing the retaining recessed portion 67, and the
engagement pin 3 is formed of a magnetic body such as
a metal, 39 the engagement pin 3 can be engaged and
retained by the magnet  105 of the hook body 61, and
the hook body 61 is arranged to  



be rotated and brought into sliding contact along with
the  movement of the engagement pin 3; therefore,
operations and  effects similar to those of the above
described fourth  embodiment can be exerted. In this
case, at least either one  of the hook body 61 and the
engagement pin 3 is required to  be formed of magnet.
The embodiment of this type does not  use the coil
spring, the rotary damper, the pinion gear, and  the
rack. [0110] In the above described embodiments, the
sliding door  closer 11 used for the sliding door 2
has been described;  however, it can be adopted to be
used even for a moving member  other than the sliding
door 2 such as a drawer, a hinged door,  or a folding
door. In addition, although the movement of the
sliding door 2 in the closing direction has been
buffered by  the sliding door closer 11, the movement
of the sliding door  2 in the opening direction can be
also buffered by the sliding  door closer 11. [0111]
FIG. 15 shows an application example in which the
buffer  of the present invention is applied. In the
drawing, an upper  guide rail 106 of a pair of guide
rails is formed to have two  stages, the case body 12
is attached in the upper-stage guide rail, and the
sliding door 2 is supported by four-wheeled  carriages
108, which travel in the lower-stage guide rail,  40
via supporting shafts 107. The engagement pin 3 is
attached  to an extending portion 109 of the base of
the four-wheeled  



carriage protruding in the width direction of the
sliding door  2. In this case, even when the sliding
door 2 swiftly travels  in the closing direction of
the sliding door 2 in the guide  rail 106 by means of
the four-wheeled carriage 108, the  buffering action
is exerted in accordance with the traveling  speed
when the engagement pin 3 of the sliding door 2 enters
the case body 12; therefore, rebounding is not caused.
[0112] FIG. 16 shows an example in which the buffer of
the present  invention is applied to a drawer.
Specifically, the buffer  of the present invention is
applied such that the case body  12 is embedded inside
of a sidewall of a cabinet 111, and the  engagement
pin 3 is attached to a sidewall of a drawer 112,
thereby preventing rebounding when the drawer 112 is
closed. [0113] FIG. 17 shows an example of a case in
which the buffer  of the present invention is applied
to a hinged door. In this  example, a hinged door 115
is attached to a hinged-door  attachment frame 117 via
a hinge 116. The engagement pin 3  is attached to a
base extending portion 109 of the carriage  108
traveling in the guide rail 106. One end of a link arm
118 is attached to the carriage 108, and the other end
thereof  is rotatably attached to an upper portion of
the hinged-door  attachment frame 117. When the
hinged-door is to be closed,  the buffering action is
caused between the engagement pin 3 41 and the case
body 12, the speed of closing the hinged door  can be
reduced, and rebounding of the hinged door can be  



prevented. [0114] FIG. 17 shows a change from a state
in which the hinged  door 115 is opened at 90 degrees
to states of an intermediate  position for closing the
hinged door and a completely closed  position. In this
course, the engagement pin 3 enters into  the
engagement groove 15 of the case body 12 in the course
of closing the hinged door 115, thereby causing a
buffering  effect of reducing the closing movement
speed as it gets closer  to a closed position.
Therefore, even when the hinged door  115 is operated
in the closing direction with a great force,  it can
be closed without being rebounded. Moreover, it is
advantageous in that it can be produced at lower cost
compared  with conventional piston-type door closers,
and it is not  easily broken even when it is violently
operated. FIG. 18  shows the hinged door of FIG. 17 in
an opened state. [0115] FIG. 19 shows a perspective
view of another example in  which the buffer of the
present invention is applied to a hinged  door. In
this case, the case body 12 is embedded in a top
panel 120 of a storage case. The engagement pin 3 is
attached  to an angled plate 121 which is fixed to an
upper corner portion of the inner side of the hinged
door 115. The buffer of this  example can be produced
at further lower cost than the buffer  shown in FIG.
17 and FIG. 18. 42 [0116] FIG. 20 is a perspective
view of an example in which the  buffer of the present
invention is applied to the sliding door  



2. In this example, an axle 123 is energized and
protruding  from the upper surface of the sliding door
2. A guiding ring  124 which abuts and is guided by
the opening perimeter of the  upper-stage guide rail
of the upper guide rail 106 is rotatably  attached
onto the axle, the engagement pin 3 is protruding
from the upper end portion of the guiding ring 124,
and the  engagement pin 3 can be moved in the
upper-stage guide rail.  In addition, to the sliding
door 2 attached are traveling  bodies 126 which
support the sliding door 2 and travel on a  lower
guide rail 125. In this example, the sliding door 2
is supported via the traveling bodies 126 and travels
on the  lower guide rail 125, and the engagement pin 3
is smoothly  guided by the guiding ring which abuts
and is guided by the  opening perimeter of the
upper-stage guide rail of the upper  guide rail 106
such that it can be moved forward into or  backward
from the engagement groove of the case body; thus,  a
good buffering effect can be obtained. In a case in
which  a vertical adjustment mechanism of the sliding
door 2 is  provided in the traveling bodies 126, even
when a vertical  adjustment operation is performed and
the gap between the  upper surface of the sliding door
2 and the upper guide rail  is changed, the protruding
amount of the engagement pin in  the upper-stage guide
rail is always kept constant, since the 43 axle 123 is
energized such that the guiding ring always abuts  the
opening periphery of the upper guide rail. Therefore,



even when vertical adjustment of the sliding door 2 is
performed, a stable buffering effect can be obtained
since the amount of abutment between the engagement
pin 3 and the  hook body is not increased or reduced.
In this example, the  upper guide rail 106 is
comprised of the upper-stage guide  rail and the
lower-stage guide rail; however, the lower-stage
guide rail may not be provided since the lower-stage
guide  rail has a strong design effect of blocking the
gap between  the upper surface of the sliding door and
the upper-stage guide  rail. [01171 FIG. 21 shows a
perspective view of another example in  which the
buffer of the present invention is applied to the
sliding door 2. In this example, the case body 12 is
attached  to the sliding door 2 such that it is on the
same plane as  the upper surface of the sliding door
2, and the engagement  pin 3 is attached to the upper
guide rail 106. [01181 In the above described
embodiments, the buffering effect  can be improved
when the hook body serving as the buffering  member
presses the case body or a member fixed to the case
body so as to buffer the relative movement of the
first member  and the case body, and the relative
movement of the first member  and the case body is
buffered by the rotary damper, the pinion  gear, and
the rack provided in the slider or the case body. 44
[0119] According to the present invention, the hook
body applies  a pressing force to the inner wall of
one side of the case  



body or to a member which is adjacent to the inner
wall and  fixed to the case body through rotation of
the hook body. In  addition to such embodiment, the
buffering action can be  arranged to be caused in a
double-sided manner wherein the  hook body applies
pressing forces to the inner walls of the  both sides
of the case body or members which are adjacent to
both the inner walls and fixed to the case body
through rotation  of the hook body. [0120] FIG. 22
shows further another example in which the buffer  of
the present invention is applied to the sliding door
2.  In this case, the case body 12 is embedded in a
lower side  of the lower guide rail 125, the sliding
door 2 is suspended  by the carriages 108 so as to
travel in the upper guide rail  106, and the
engagement pins 3 engaged with the lower guide  rail
125 are protrudingly provided on the lower surface of
the sliding door 2 so as to perform a guiding function
and  serve as the engagement pins 3 of the buffer.
[0121] FIG. 23 and FIG. 24 are plan views of a sixth
embodiment  of the buffer of the present invention.
FIG. 23 shows a state  in which the hook body 61 is at
a waiting-posture position  for waiting the engagement
pin 3. This embodiment is  different from the first
embodiment shown in FIG. 1 to FIG.  8 in the following
points. First, it is different in the 45 points that:
the rack 26 is formed to protrude from the bottom  of
the case body 12 in the side illustrated in the lower
side,  



a narrowed part at the right end of the tension coil
spring  36 is sandwiched by a sandwiching portion 130
which is  protruding from the bottom of the case body
12 above the rack  26 so as to be fixed, and a
narrowed part at the left end of  the tension coil
spring 36 is sandwiched by a sandwiching  portion 131
which is formed to protrude from the bottom of  the
slider 31. [0122] Furthermore, it is different in the
point that the hook  body 61 does not have the
operating recessed portion 68, but  has a cam-like
projecting portion 72 instead of the engagement
stepped portion 71. Pin protrusions which are formed
to  protrude from the bottom of the case body in order
to attach  an unillustrated upper cover are denoted by
132 and 133. In  FIG. 23, for example when the sliding
door is to be closed,  in the buffer, the engagement
pin 3 serving as the first member  enters the
engagement groove 15 from the left end, and abuts  and
subsequently presses the right rim of the retaining
recessed portion 67 of the hook body 61, such that the
hook  body 61 is turned counterclockwise, and the
cam-like  projecting portion 72 of the hook body 61
presses the brake  pad 47 which is provided on the leg
46 of the pressing member  44 toward the brake plate
28. At the same time, the engagement  pin 3 is
reliably retained in the retaining recessed portion 46
67, and the engagement projecting portion 64 of the
hook body  61 moves from the rotation groove portion
19 of the sliding  



groove 17 to the movement groove 18. [01231 As a
result, the engagement between the engagement
projecting portion 64 and the rotation groove portion
19 is  released, and the slider 31 is moved toward the
right side  by the elastic force of the coil spring 36
which operates as  a tension spring attached between
the sandwiching portion 131  of the slider 31 and the
sandwiching portion 132 of the case  body 12. In this
course, the cam-like projecting portion 72  of the
hook body 61 presses the brake pad 47 on the leg 45
of the pressing member 44 against the brake plate 28.
In this  course, the brake plate is interposed, like a
sandwich,  between the brake pad 39 attached to the
slider wall of the  slider 31 and the brake pad 47
attached to the leg of the  pressing member 44, a
braking force caused by friction is  applied to the
movement of the slider 31, and the movement  of the
slider 31 is buffered. [01241 In addition, the rotary
damper 50 is fixed to the slider  31, and the movement
of the slider 31 is buffered by the  buffering action
caused by the rotary damper and the meshing
resistance force of the teeth 53 of the pinion gear 51
attached  to the rotation axis of the rotary damper 50
and the teeth  25 of the rack 26 formed on the bottom
inner surface of the  case body. FIG. 24 shows a plan
view of a state in which the 47 slider 31 is moved to
an end position. This figure clarifies  that the
engagement-projecting portion 64 of the hook body  



61 is in the movement groove portion of the sliding
groove  17, and the state in which the pressing member
44 is caused  by the cam-like projecting portion 72 of
the hook body to press  the brake plate 28. [0125]
When the engagement pin 3, which is the first member,
is  brought into abutment with and caused to press the
left side  rim of the retaining recessed portion 67
from the state shown  in FIG. 24, a clockwise turning
force is applied to the hook  body 61. The pressing
action of the cam-like projecting  portion 72 of the
hook body 61 toward the leg 46 of the pressing  member
44 is reduced. The braking force with respect to the
brake plate 28 is also attenuated. When the movement
of the  slider toward left gets over the tension force
of the coil  spring 36 so as to move to the left, and
the slider 31 slides  in the movement groove portion
of the sliding groove to the  left, the hook body 61
turns clockwise when the engagement  projecting
portion 64 is at the left end of the movement groove,
such that it is fitted in the rotation groove 18.
[0126] As described above, the rotary damper 50 and
the pinion  gear 51 are provided on the slider 31, and
the rack 26 is  provided on the case body 12; however,
the rack 26 can be  provided on the slider, and the
rotary damper 50 and the pinion  gear 51 can be
provided on the case body. 48 [0127] FIG. 25 and FIG.
26 are plan views of a seventh embodiment  of the
buffer of the present invention. This embodiment has  



a constitution of the elastic means different from
that of  the first embodiment shown in FIG. 1 to FIG.
8. Specifically,  the elastic means of this embodiment
uses a compression coil  spring 36 which accumulates
spring energy through compression.  One end of the
compression coil spring 36 in the longitudinal
direction is seated on the inner surface of the front
end of  the case body 12, and the other end thereof is
seated on the  inner surface of a protruding portion
which is protruding from  the lower surface of the
slider 31. Therefore, as well as  the first
embodiment, this compression coil spring energizes  in
the relative moving direction of the slider and the
case  body. 49 Claims  [1] A buffer characterized by
comprising:  a first member, a case body relatively
movable with respect to the first  member, and a
buffering member provided in the case body so as to be
slidable in a longitudinal direction of the case body
and  rotatable; wherein, through abutment caused by
relative movement between the  first member and the
buffering member, the buffering member  directly or
indirectly presses the case body or a member fixed  to
the case body, and moves along with movement of the
first  member or the case body while retaining the
pressing state so  



as to buffer relative movement of the first member and
the case  body. [2] The buffer as described in claim 1
characterized in that  the buffering member undergoes
a posture change from a waiting  posture for waiting
abutment between the first member and the  buffering
member caused by movement of either one of the first
member and the case body, to a retaining posture for
retaining  the first member. [3] The buffer as
described in claim 1 or 2 characterized in  that a
slider slidable in a longitudinal direction of the
case  body is provided in the case body, the buffering
member is  rotatably attached to the slider, and an
elastic means for 50 moving the slider is provided
between the slider and the case  body. 41 The buffer
as described in claim 3 characterized in that  the
case body has an engagement groove in which the first
member is relatively reciprocatable and which is
extending in  the longitudinal direction of the case
body, the slider slidable in the case body in the
longitudinal  direction of the case body has a
fit/insertion groove in which  the first member is
relatively reciprocatable, wherein the  engagement
groove and the fit/insertion groove are positioned  to
be partially overlapped with each other in a vertical
direction and penetrated, and the buffering member is
rotatably  disposed on the.fit/insertion groove. 



[51 The buffer as described in claim 3 or 4
characterized by  comprising: a rotary damper fixed to
the slider, a pinion gear fixed  to a rotation axis of
the rotary damper, and a rack fixed to the case body;
wherein the pinion gear and the rack are meshed with
each other.  [61 The buffer as described in claim 3 or
4 characterized by  comprising:  rack fixed to the
slider,  rotary damper fixed to the case body, and
pinion gear fixed to a rotation axis of the rotary
damper; wherein 51 the pinion gear and the rack are
meshed with each other. 52 




