
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

45
5 

57
1

A
1

��&��
���������
(11) EP 2 455 571 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
23.05.2012 Bulletin 2012/21

(21) Application number: 10799793.4

(22) Date of filing: 09.07.2010

(51) Int Cl.:
E05F 5/02 (2006.01) E05F 1/16 (2006.01)

E05F 3/00 (2006.01)

(86) International application number: 
PCT/JP2010/061714

(87) International publication number: 
WO 2011/007735 (20.01.2011 Gazette 2011/03)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO SE SI SK SM TR

(30) Priority: 17.07.2009 JP 2009168474

(71) Applicant: Nifco INC.
Yokohama-shi, Kanagawa 244-8522 (JP)

(72) Inventors:  
• SAITO, Norio

Yokohama-shi
Kanagawa 244-8522 (JP)

• TOMIOKA, Kazuyuki
Yokohama-shi
Kanagawa 244-8522 (JP)

(74) Representative: Gassner, Wolfgang et al
Dr. Gassner & Partner 
Marie-Curie-Straße 1
D-91052 Erlangen (DE)

(54) ASSIST DEVICE FOR MOVABLE BODY

(57) A forcible moving mechanism includes a first
urging body to apply an urging force toward a drawn-in
position to a latch body in a standby position. A striker
body is captured at a prescribed position by the latch
body held in the standby position, and a movable body
is moved up to a position at end of movement by relative
movement of the latch body to the drawn-in position by

release of the hold on the occasion of the capture. A
damping mechanism includes a contact part to contact
with the latch body constituting the forcible moving mech-
anism and a second urging body to urge the contact part
in an advancing direction. The damping mechanism is
constituted so as to apply a resistance to a retraction of
the contact part accompanying the movement of the latch
body to the drawn-in position.
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Description

TECHNOLOGICAL FIELD

[0001] This invention relates to an improvement of an
apparatus for forcibly moving various kinds of movable
bodies from a prescribed position up to a position at end
of movement, and for applying a damping force to this
forcible movement.

BACKGROUND TECHNOLOGY

[0002] An example of a movement-assisting and
shock-absorbing mechanism (assisting apparatus) of a
sliding door using a so-called piston damper is given in
Patent Document 1. In this mechanism, contacting bod-
ies, for contacting with contacted bodies provided re-
spectively on the left and right on an upper part of a door
frame, are provided respectively on a leading end of a
piston rod and a rear end of a cylinder, and a tension coil
spring for normally urging in a direction narrowing a space
between both contacting bodies is provided. When the
sliding door is in a neutral position not being completely
closed on the left side or the right side of the door frame,
both contacting bodies are held by magnetic force of hold-
ing bodies in a state in which the spring is stretched to
the limit. When the sliding door is moved from the neutral
position to the left side, the contacting body collides with
the contacted body at mid-course and is attracted there-
to, and holding by the holding body is released. When
the holding is released, the contacting body on the left
side is relatively moved to the right side by the action of
the spring, and the sliding door is forcibly moved to the
left side in the amount of this movement. The piston of
the piston damper is pushed in at this time, and a damping
force based on a fluid resistance inside the piston damper
is applied to this movement. When the door having been
completely moved to the left side is operated to open,
the contacting body attracted to the contacted body is
relatively moved to the left side while stretching the
spring, and is again attracted to and held by the holding
body, and the attraction-capture of the contacted body
is released. Movement of the sliding door to the right side
thereby becomes free. The same operation is performed
via the contacting body, contacted body, and holding
body on the right side when the sliding door is moved
from the neutral position to the right side.
[0003] However, in this conventional movement-as-
sisting and shock-absorbing mechanism, when the slid-
ing door completely closed on the left side or right side
of the door frame is opened, the spring must be stretched
and the piston constituting the piston damper must be
moved in the direction of drawing out while undergoing
fluid resistance inside the piston damper. Although the
resistance of the spring is uniform, the fluid resistance
becomes greater proportionally to the speed of the pis-
ton, that is, of opening of the sliding door, and the con-
ventional movement-assisting and shock-absorbing

mechanism therefore ends up functioning so as to im-
pede a smooth opening operation in opening of the sliding
door.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0004] Patent Document 1: Patent No. 3984645

OUTLINE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0005] A main problem to be solved by this invention
is to ensure that a return operation of a movable body
having been forcibly moved to a position at end of move-
ment can be performed as smoothly as possible in this
kind of assisting apparatus of a movable body.

MEANS FOR SOLVING THE PROBLEM

[0006] In order to solve the aforementioned problem,
in this invention, an assisting apparatus of a movable
body is made as an assisting apparatus of a movable
body, provided on either one of a support body and a
movable body supported to be moving slidably on the
support body, and being used for capturing a striker body
provided on the other of these bodies when the movable
body reaches a prescribed position and forcibly moving
the movable body up to a position at end of movement,
comprising a forcible moving mechanism and a damping
mechanism.
The forcible moving mechanism includes a latch body
supported to move slidably between a standby position
and a drawn-in position on an apparatus base body, and
a first urging body for applying an urging force toward
the drawn-in position to the latch body in the standby
position, and is configured so that the striker body is cap-
tured at the prescribed position by the latch body held in
the standby position, the movable body is moved up to
the position at end of movement by movement or relative
movement of the latch body to the drawn-in position by
release of the hold on the occasion of the capture, and
the latch body releases the striker body at the prescribed
position and is held again in the standby position during
return movement of the movable body.
The damping mechanism includes a contact part for con-
tacting with the latch body constituting the forcible moving
mechanism, constituted so as to apply a resistance to a
retraction of the contact part accompanying the move-
ment of the latch body to the drawn-in position, and in-
cludes a second urging body for urging the contact part
in an advancing direction.
[0007] When the movable body is forcibly moved from
the prescribed position toward the position at end of
movement, the latch body having captured the striker
body is relatively moved to the drawn-in position by the
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urging of the first urging body whereby the contact part
is retracted, and the fluid resistance of the damping
mechanism is applied as a damping force to the forcible
movement of the movable body. At this time, the second
urging body urges the contact part in the advancing di-
rection to the extent that the contact part is retracted, and
the urging force of the second urging body also is applied
as a damping force on the forcible movement of the mov-
able body. Accordingly, although the movable body at
the position at end of movement must be moved to return
with a force sufficient to bring about force accumulation
in the first urging body, during the return movement of
the movable body, the contact part is advanced by the
urging of the second urging body in the amount that the
latch body moved toward the standby position, and the
fluid resistance of the damping mechanism is therefore
not applied to the return operation of the movable body.
[0008] Two forcible moving mechanisms may be pro-
vided, and the two forcible moving mechanisms may be
arranged so that rear end sides of the latch bodies are
brought to face opposite each other;
the damping mechanism may be interposed between the
rear ends of the latch bodies of the two forcible moving
mechanisms, so that the contact part contacts the rear
end of the latch body of one forcible moving mechanism
and an opposite part opposite the contact part contacts
or connects to the rear end of the latch body of the other
forcible moving mechanism; and
a fluid resistance of the damping mechanism may be
applied to a retraction or relative retraction of the contact
part narrowing a space between the contact part and the
opposite part.
[0009] In such case, a damping force can be applied
through the fluid resistance to the forcible movement by
the urging of the first urging body ahead from the pre-
scribed position, both when the movable body is moved
to slide to the one side and when the movable body is
moved to slide to the opposite other side.
[0010] A resistance-producing body in the damping
mechanism may be a damper in which a fluid resistance
of a fluid inside a cylinder is applied to a retraction or
relative retraction of a piston, and the contact part may
be formed on a projecting end part of a piston rod in the
damper or on an outer end part of the cylinder opposite
the projecting side of the piston rod.
[0011] In this case, the second urging body may be
interposed between an inner depth part of the cylinder
and the piston inside the cylinder, or between the cylinder
and the latch body connected to the projecting end part
of the piston rod outside the cylinder.
[0012] In such case, the piston is moved accompany-
ing the movement to the drawn-in position of the latch
body constituting the forcible moving mechanism after
capturing the striker body, whereby the damping force of
the damper can be applied to this movement as well as
to the movement of the movable body.
[0013] Also, in the case when the second urging body
is interposed in the aforementioned manner, during the

return movement of the movable body, the piston can be
returned to the position before retraction by such second
urging body, and the contact part of the damping mech-
anism can again contact or approach the rear end of the
latch body being held again in the standby position.
[0014] The same kind of function as mentioned above
can be exhibited even in the case when a resistance-
producing body in the damping mechanism is a damper
in which a fluid resistance of a fluid inside a stator is
applied to rotation or relative rotation of a rotor

EFFECT OF THE INVENTION

[0015] With the assisting apparatus of a movable body
according to this invention, in forward movement of the
movable body, the movable body can be forcibly moved
from a prescribed position and a damping force can be
applied to this movement, and in return operation of the
movable body from a position at end of movement, this
return movement can be performed as smoothly as pos-
sible without action of the damping mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a front view of a structural diagram illustrat-
ing a state in which a sliding door (movable body)
equipped with an assisting apparatus is in a neutral
position.
FIG. 2 is a front view of the structural diagram illus-
trating a state in which the sliding door (movable
body) equipped with the assisting apparatus has
been completely moved from the state in FIG. 1 to
a position at the end of movement on the right side.
FIG. 3 is a front view of the structural diagram illus-
trating a state in which the sliding door (movable
body) equipped with the assisting apparatus has
been completely moved from the state in FIG. 1 to
a position at the end of movement on the left side.
FIG. 4 is a perspective view of the structural diagram
of the assisting apparatus.
FIG. 5 is a vertical cross-sectional view of the struc-
tural diagram of the assisting apparatus, and the left
and right latch bodies both are in the standby posi-
tions.
FIG. 6 is a partially cutaway plan view of the structural
diagram of the assisting apparatus, and the left and
right latch bodies both are in the standby positions.
FIG. 7 is a partially cutaway perspective view of the
structural diagram of the latch body.
FIG. 8 is a perspective view of the structural diagram
of the striker body and the latch body.
FIG. 9 is a perspective view of the structural diagram
of the essential parts on the left end of the apparatus
base body.
FIG. 10 is a horizontal cross-sectional view of the
structural diagram of the left end of the assisting ap-
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paratus, and the latch body is in the standby position.
FIG. 11 is a horizontal cross-sectional view of the
structural diagram of the left end of the assisting ap-
paratus, and the latch body is in the course of relative
movement toward the drawn-in position.
FIG. 12 is a partially cutaway perspective view of the
structural diagram of an example having a partial
change in the constitution of the assisting apparatus
illustrated in FIGS. 1 to 11.

EMBODIMENTS OF THE INVENTION

[0017] Typical embodiments of this invention are de-
scribed below based on FIGS. 1 to 12. An assisting ap-
paratus A of a movable body M according to this embod-
iment is used for forcibly moving various kinds of movable
bodies M from a prescribed position up to a position at
end of movement, and for applying a damping force to
this forcible movement. That is, such assisting apparatus
A includes a forcible moving mechanism 1 and a damping
mechanism 2. Also, such assisting apparatus A is pro-
vided and used on the side of such movable body M or
on the side of a support body F for supporting the movable
body M to move slidably. A striker body S is provided on
the side where the assisting apparatus A is not provided,
between the movable body M and the support body F.
[0018] In the illustrated example, the assisting appa-
ratus A is constituted with a forcible moving mechanism
1 and a damping mechanism 2 housed in an apparatus
base body 3 having a long and slender case form and
an open upper face. The long direction of the apparatus
base body 3 coincides with a direction x of sliding move-
ment of the movable body M. In this embodiment, an
example is given in which the movement of a sliding door
Ma as the movable body M is assisted by the assisting
apparatus A. In the illustrated example, the assisting ap-
paratus A is provided on an upper end part of the sliding
door Ma as the movable body M. Also, the striker body
S is provided inside an upper sliding door groove Fb of
a door frame Fa as the support body F for supporting the
upper end part of the sliding door Ma.
[0019] The forcible moving mechanism 1 includes a
latch body 10 supported movably slidably between a
standby position and a drawn-in position on the appara-
tus base body 3, and a first urging body 11 for applying
an urging force toward the drawn-in position to the latch
body 10 in the standby position. Also, the striker body S
is captured at the prescribed position by the latch body
10 held in the standby position, and the movable body
M is moved up to the position at end of movement by
relative movement by the first urging body 11 of the latch
body 10 to the drawn-in position by release of the hold
on the occasion of the capture. In addition, the latch body
10 releases the striker body S at the prescribed position
and is held again in the standby position during return
movement of the movable body M.
[0020] In this embodiment, a groove Mb is formed on
the upper end part of the sliding door Ma as the movable

body M, spanning the length of the upper end part, and
the apparatus base body 3 is received at a position rough-
ly in the middle of the long direction of the groove Mb,
whereby the assisting apparatus A is disposed at a po-
sition roughly in the middle of the left-to-right direction of
the sliding door Ma.
[0021] Also, in this embodiment, the assisting appara-
tus A is constituted with two forcible moving mechanisms
1 and 1 and one damping mechanism 2. The damping
mechanism 2 is arranged between the two forcible mov-
ing mechanisms 1 and 1, in the illustrated example, left
and right forcible moving mechanisms 1 and 1. Mean-
while, striker bodies S are provided one each respectively
on both sides surrounding the position roughly in the mid-
dle of the left-to-right direction of the door frame Fa inside
the upper sliding door groove Fb. The dimension in the
left-to-right direction of the door frame Fa is a dimension
in an amount of about two times that of the sliding door
Ma. The sliding door Ma is positioned between the left
and right striker bodies S, and the latch bodies 10 of the
left and right forcible moving mechanisms 1 both are held
in the standby positions, in a state in which equal spaces
are opened between the right end of the sliding door and
a doorstop Fc on the right side of the door frame Fa and
between the left end of the sliding door Ma and a doorstop
Fc on the left side of the door frame Fa (a state in which
the sliding door Ma is in a neutral position) (FIG. 1). The
striker body S enters inside the assisting apparatus A
through the groove Mb and comes out from the sliding
door Ma through the groove Mb by movement of the slid-
ing door Ma.
[0022] The latch body 10 of the forcible moving mech-
anism 1 on the right side is held on the right end of the
apparatus base body 3 in the standby position, captures
the striker body S on the right side at the prescribed po-
sition during movement of the sliding door Ma to the right
side, and is relatively moved to the drawn-in position on
this occasion, whereby the sliding door Ma is forcibly
moved to the right side up to the position at end of move-
ment where the right end of the sliding door Ma is caused
to collide with the doorstop Fc on the right side of the
door frame Fa (FIG. 1 to FIG. 2). When the sliding door
Ma is moved to return, that is, to the left side from this
position at end of movement on the right side, the latch
body 10 of the forcible moving mechanism 1 on the right
side is relatively moved toward the standby position while
causing force to accumulate in the first urging body 11,
releases the striker body S on the right side at the pre-
scribed position, and is held again on the right end of the
apparatus base body 3. During this time, the latch body
10 of the forcible moving mechanism 1 on the left side
continues to be held on the left end of the apparatus base
body 3 in the standby position.
[0023] Also, the latch body 10 of the forcible moving
mechanism 1 on the left side is held on the left end of
the apparatus base body 3 in the standby position, cap-
tures the striker body S on the left side at the prescribed
position during movement of the sliding door Ma to the
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left side, and is relatively moved to the drawn-in position
on this occasion, whereby the sliding door Ma is forcibly
moved to the left side up to the position at end of move-
ment where the left end of the sliding door Ma is caused
to collide with the doorstop Fc on the left side of the door
frame Fa (FIG. 1 to FIG. 3). When the sliding door Ma is
moved to return, that is, to the right side from this position
at end of movement on the left side, the latch body 10 of
the forcible moving mechanism 1 on the left side is rela-
tively moved toward the standby position while causing
force to accumulate in the first urging body 11, releases
the striker body S on the left side at the prescribed posi-
tion, and is held again on the left end of the apparatus
base body 3. During this time, the latch body 10 of the
forcible moving mechanism 1 on the right side continues
to be held on the right end of the apparatus base body 3
in the standby position.
[0024] Meanwhile, the damping mechanism 2 includes
a contact part 20 for contacting with the latch body 10
constituting the forcible moving mechanism 1, and is con-
stituted so as to apply a resistance to a retraction of the
contact part 20 accompanying the movement of the latch
body 10 to the drawn-in position. In addition, the damping
mechanism 2 includes a second urging body 21 for urging
the contact part 20 in an advancing direction.
[0025] In this embodiment, the damping mechanism 2
is interposed between the rear ends 100 of the latch bod-
ies 10 of the two forcible moving mechanisms 1 and 1,
so that the contact part 20 contacts the rear end 100 of
the latch body 10 of one forcible moving mechanism 1,
in the illustrated example, the latch body 10 of the forcible
moving mechanism 1 on the right side, and an opposite
part 22 opposite the contact part 20 is connected to the
rear end 100 of the latch body 10 of the other forcible
moving mechanism 1, in the illustrated example, the latch
body 10 of the forcible moving mechanism 1 on the left
side. Also, a fluid resistance of the damping mechanism
2 is applied to a retraction or relative retraction of the
contact part 20 narrowing a space between the contact
part 20 and the opposite part 22. Here, relative retraction
means that the contact part 20 does not move but the
opposite part 22 moves in a direction approaching the
contact part 20.
[0026] By this, in this embodiment, a damping force
can be applied through the fluid resistance to the forcible
movement by the urging of the first urging body 11 ahead
from the prescribed position, both when the sliding door
Ma as the movable body M is moved to slide to the one
side and when the sliding door is moved to slide to the
opposite other side.
[0027] When the movable body M is forcibly moved
from the prescribed position up to the position at end of
movement, the latch body 10 having captured the striker
body S is relatively moved to the drawn-in position by the
urging of the first urging body 11 whereby the contact
part 20 is retracted, and the fluid resistance of the damp-
ing mechanism 2 is therefore applied as a damping force
to the forcible movement of the movable body M.

At this time, the second urging body 21 urges the contact
part 20 in the advancing direction to the extent that the
contact part 20 is retracted, and the urging force of the
second urging body 21 also is applied as a damping force
on the forcible movement of the movable body M. Ac-
cordingly, the movable body M at the position at end of
movement must be moved to return with a force sufficient
to bring about force accumulation in the first urging body
11. In the illustrated example, the sliding door Ma having
the right side or left side abutted to the doorstop Fc on
the right side or left side cannot be opened unless a force
sufficient to bring about force accumulation in the first
urging body 11 is applied. In this embodiment, the contact
part 20 is advanced by the urging of the second urging
body 21 in the amount that the latch body 10 moved to-
ward the standby position during the return movement
of the movable body M, and the fluid resistance of the
damping mechanism 2 is therefore not applied to the re-
turn operation of the movable body M when the contact
part 20 is caused to advance.
[0028] In the case when the assisting apparatus A is
provided on the side of the door frame Fa as the support
body F differently from the illustrated example, the striker
bodies S come to be provided on the left and right of the
upper end part of the sliding door Ma as the movable
body M. Also, in this case, when the sliding door Ma is
completely closed on the right side, the latch body 10 on
the left side of the assisting apparatus A captures the
striker body S on the left side of the sliding door Ma at
the prescribed position, and the sliding door Ma is forcibly
moved to the right side by the urged movement of the
latch body 10 to the right side by the first urging body 11.
Also, when the sliding door Ma is completely closed on
the left side, the latch body 10 on the right side of the
assisting apparatus A captures the striker body S on the
right side of the sliding door Ma at the prescribed position,
and the sliding door Ma is forcibly moved to the left side
by the urged movement of the latch body 10 to the left
side by the first urging body 11.
[0029] In the illustrated example, the latch body 10
constituting the forcible moving mechanism 1 includes a
latch base 101, a catcher 102, and a plunger 103. Each
constituent element is substantially identical between the
latch body 10 of the forcible moving mechanism 1 on the
right side and the latch body 10 of the forcible moving
mechanism 1 on the left side. Therefore, in FIGS. 7, 8,
10, and 11, only the latch body 10 on the left side is
represented, and illustration of the latch body 10 on the
right side is omitted.
[0030] In the illustrated example, the apparatus base
body 3 is partitioned by a dividing part 30 formed at a
position roughly in the middle of the vertical direction into
an upper chamber 31 having the dividing part 30 as a
bottom face and a lower chamber 32 having the dividing
part 30 as a top surface. Both ends respectively on the
left and right of the upper chamber 31 are opened out-
ward. The striker body S thereby enters inside the upper
chamber 31 at the prescribed position through the groove
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Mb formed on the upper end part of the sliding door Ma,
and is captured by the latch body 10 in the standby po-
sition, specifically, by the catcher 102 thereof. The latch
base 101 has a width to fit with little gap between a pair
of side walls 33 and 33 (side walls 33 in a direction or-
thogonal to the direction of sliding movement of the latch
body 10) forming the upper chamber 31 of the apparatus
base body 3. Also, a side to the front from a position
roughly in the middle of the length direction of the latch
base 101 (the side positioned on the right end of the
apparatus base body 3 in the case of the latch body 10
of the forcible moving mechanism 1 on the right side, and
the side positioned on the left end of the apparatus base
body 3 in the case of the latch body 10 of the forcible
moving mechanism 1 on the left side) serves as an in-
corporating part 101a for the catcher 102 and the plunger
103.
[0031] A split groove 30a following a center line y of
movement of the latch body 10 is formed on the dividing
part 30. Meanwhile, an attachment part 101b for inserting
inside the lower chamber 32 through the split groove 30a
is provided on the latch base 101. In the illustrated ex-
ample, the attachment part 101b of the latch base 101
constituting the latch body 10 of the forcible moving
mechanism on the right side, and the attachment part
101b of the latch base 101 constituting the latch body 10
of the forcible moving mechanism on the left side are
linked by a tension coil spring 110 housed inside the lower
chamber 32 (FIG. 5). By this tension coil spring 110, the
latch body 10 of the forcible moving mechanism 1 on the
right side is relatively moved in a direction approaching
the latch body 10 of the forcible moving mechanism 1 on
the left side when the hold is released on the occasion
of capturing the striker body S, and the latch body 10 of
the forcible moving mechanism 1 on the left side is rela-
tively moved in a direction approaching the latch body
10 of the forcible moving mechanism 1 on the right side
when the hold is released on the occasion of capturing
the striker body S. That is, in the illustrated example, such
tension coil spring 110 functions as the first urging body
11.
[0032] Also, in the illustrated example, the catcher 102
is constituted by a pair of holding pieces 102a and 102a
combined rotatably on the front end of the latch base
101. Each of the pair of holding pieces 102a and 102a
is constituted to have a plate form long in the direction
of sliding movement of the latch body 10, that is, in the
direction x of sliding movement of the movable body M,
and is combined rotatably on the front end of the latch
base 101 by a vertical shaft 102b at a position roughly in
the middle of the length direction.
[0033] Meanwhile, the plunger 103 is supported on the
incorporating part 101a to be capable of reciprocal move-
ment between the pair of holding pieces 102a and 102a.
The plunger 103 includes engaging parts 103a between
front and rear ends thereof, corresponding to engaged
parts 102c formed in places positioned rearward from
the center of rotation on the pair of holding pieces 102a

and 102a. Also, such plunger 103 is normally subject to
a forward urging force by a compression coil spring 104
housed in the incorporating part 101a. Also, a place (front
end 103b) positioned forward from the engaging parts
103a on such plunger 103 is normally positioned between
the front end parts of the pair of holding pieces 102a and
102a (FIGS. 10 and 11) .
[0034] Window holes 34 into which the front end parts
of the pair of holding pieces 102a and 102a are received
are formed respectively on both side walls 33 and 33 of
the upper chamber 31 respectively on both end parts on
the left and right of the apparatus base body 3. In addition,
the split groove 30a is widened respectively on both ends
parts on the left and right of the apparatus base body 3,
and catch-coupling parts 30c in a direction orthogonal to
the direction of sliding movement of the latch body 10
are formed from this wide part 34b respectively on both
sides surrounding the center line y of movement of the
latch body 10.
[0035] Also, in the illustrated example, in the state
when the latch body 10 is in the standby position, the
engaged parts 102c are pressed from the rear by the
engaging parts 103a of the plunger 103 normally being
urged as previously mentioned, the front end parts of the
pair of holding pieces 102a and 102a constituting the
catcher 102 are received in the window holes 34 and the
space between the pair of holding pieces 102a and 102a
is widened while going toward the front ends, and the
pair of holding pieces 102a and 102a is held in a posture
in which the space between is narrowed while going to-
ward the rear ends (FIG. 11). Also, in this state, the catch-
coupled parts 102e formed on the front ends of the pair
of holding pieces 102a and 102a are positioned to the
front of the catch-coupling parts 30c and are caught ther-
eon by the urging of the first urging body 11. The state
in which the latch body 10 is in the standby position is
thereby held.
[0036] Also, when the sliding door Ma as the movable
body M is moved up to the prescribed position from the
state in which the latch body 10 is thus in the standby
position, in other words, when the sliding door Ma is
moved to the right side and the striker body S placed on
the right side of the assisting apparatus A is captured by
the latch body 10 held in the standby position on the right
side, or when the sliding door Ma is moved to the left side
and the striker body S placed on the left side of the as-
sisting apparatus A is captured by the latch body 10 held
in the standby position on the left side, the plate-form
striker body S, being formed so that the plate face is
arranged following the direction of movement of the mov-
able body M, enters between the pair of holding pieces
102a and 102a constituting the catcher 102, and presses
the front end 103b of the plunger 103. Also, the plunger
103 retracts by this pressing while causing force to ac-
cumulate in the compression coil spring 104, the rear end
sides of the pair of holding pieces 102a and 102a are
pressed by the contact part 20 of the plunger 103 thus
retracted, and the pair of holding pieces 102a and 102a
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is rotated in a direction closing the front end sides be-
tween both holding pieces 102a and 102a (FIG. 10 to
FIG. 11). In the illustrated example, hook parts 102d are
formed on the insides of the front ends of the pair of hold-
ing pieces 102a and 102a, and hole parts Sa into which
the hook parts 102d enter and are caught are formed on
the striker body S, so that the hook parts 102d of the
holding pieces 102a are catch-coupled in the hole parts
Sa of the striker body S having entered between the front
end sides of the pair of holding pieces 102a and 102a
when the front end sides of the pair of holding pieces
102a and 102a are closed. The striker body S is thereby
captured by the latch body 10 in the prescribed position.
[0037] In the illustrated example, when the striker body
S is thus captured by the latch body 10, the catch-coupled
parts 102e formed on the front ends of the pair of holding
pieces 102a and 102a respectively are moved on the
center line y of movement of the latch body 10, and the
catch-coupled parts 102e reach the position entering into
the split groove 30a (FIG. 11). The catch-coupling be-
tween the catch-coupling parts 30c and the catch-cou-
pled parts 102e is thereby released, in other words, the
hold of the latch body 10 in the standby position is re-
leased. When the catch-coupled parts 102e reach the
position entering into the split groove 30a, the latch body
10 is relatively moved up to the drawn-in position by the
urging of the first urging body 11, and the pair of holding
pieces 102a and 102a is held between the side walls 33
of the upper chamber 31 of the apparatus base body 3
and is held in a state in which the front end sides are
closed. The pair of holding pieces 102a and 102a is such
that the sliding door Ma is moved forward until reaching
the position at end of movement in the amount of this
movement.
[0038] When the sliding door Ma having reached the
position at end of movement is moved to return, the latch
body 10 having captured the striker body S is relatively
moved toward the standby position while causing force
to accumulate in the first urging body 11. When the sliding
door Ma again reaches the prescribed position by this
return movement, the striker body S becomes subject to
a force in a direction of coming out from between the pair
of holding pieces 102a and 102a, and advance of the
plunger 103 is therefore allowed by the urging of the com-
pression coil spring 110. The front end parts of the pair
of holding pieces 102a and 102a constituting the catcher
102 are received in the window holes 34 by the advance
of the plunger 103 and the front end side is opened, the
striker body S is released, the catch-coupled parts 102e
are caught again on the catch-coupling parts 30c, and
the latch body held in the standby position (FIG. 11 to
FIG. 10).
[0039] In the example illustrated in FIGS. 1 to 11, a
resistance-producing body 23 in the damping mecha-
nism 2 is a damper 230 in which a fluid resistance of a
fluid inside a cylinder 230a is applied to a retraction or
relative retraction of a piston not illustrated. Such damper
230 is referred to as "piston damper, or the like." Silicon

oil or other viscous fluid is typically used as such fluid,
but it doesn’t matter even if this is a gas. Such piston is
received inside the cylinder 230a so as to move recipro-
cally on the center line y of movement of the latch body
10. A piston rod 230b is connected to this piston. Also,
in this example, an outer end part of the cylinder 230a
opposite the projecting side of the piston rod 230b in the
damper serves as the contact body 20 for contacting with
the rear end 100 of one latch body 10 (the latch body 10
on the right side in FIG. 5) of the two forcible moving
mechanisms 1 and 1. Also, in this example, the leading
end of the piston rod 230b serves as the opposite part
22 connected to the rear end of the other latch body 10
(the latch body 10 on the left side in FIG. 5) of the two
forcible moving mechanisms 1 and 1.
[0040] By this, in this example, the piston is moved
accompanying movement of one latch body 10 of the two
forcible moving mechanisms 1 and 1 to the drawn-in po-
sition after capturing the striker body S, whereby the
damping force of such damper 230 is applied to this
movement as well as to the movement of the movable
body M.
[0041] Also, in this example, the second urging body
21 is interposed between the cylinder 230a and the latch
body 10 connected to the projecting end part of the piston
rod 230b outside the cylinder 230a. In this example, such
second urging body 21 is a compression coil spring 21a
with one end of the spring being abutted to an outer end
part of the projecting side of the piston rod 230b and the
other end of the spring being abutted to a step part 101c
formed at a position roughly in the middle of the length
direction of the latch base 101 of the latch body 10 posi-
tioned on the left side in FIG. 5 with the piston rod 230b
being passed through inside.
[0042] By this, in this example, during return move-
ment of the movable body M, the piston is returned to
the position prior to retraction by such second urging body
21, and the contact part 20 of the damping mechanism
2 can again contact or approach the rear end 100 of the
latch body 10 held again in the standby position.
[0043] The second urging body 21 can also be a com-
pression coil spring arranged between an inner depth
part of the cylinder 230a and the piston inside the cylinder
230a differently from the illustrated example.
[0044] In the example illustrated in FIG. 12, a resist-
ance-producing body 23 in the damping mechanism 2 is
a damper 231 in which a fluid resistance of a fluid inside
a stator 231a is applied to a rotation or relative rotation
of a rotor not illustrated. Such damper 231 is referred to
as "rotary damper, or the like." In this example, the damp-
ing mechanism 2 includes a long and slender first mem-
ber 24 of which a front end serves as the contact part 20
for contacting with the rear end 100 of one latch body 10
(the latch body 10 on the right side in FIG. 12) of the two
forcible moving mechanisms 1 and 1, and a second mem-
ber 25 of which a front end serves as the opposite part
22 connected to the rear end of the other latch body (the
latch body 10 on the left side in FIG. 12) of the two forcible
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moving mechanisms 1 and 1. Both members 24 and 25
are housed movably inside the apparatus base body 3
following the center line y of movement of the latch body
10. In this example, a compression coil spring 21a serving
as the second urging body 21 is interposed between a
rear end 24a of the first member 24 and the rear end 100
of the other latch body 10 of the two forcible moving mech-
anisms 1 and 1. Also, the stator 231a of the damper 231
is fixed to a rear end of the second member 25 so that
the rotating shaft of the rotor is arranged in a direction
orthogonal to the center line y of movement and in a
horizontal direction. A pinion 231b is provided on the oth-
er end of the rotor. Meanwhile, a rack 24b for engaging
with a lower end of the pinion 231b is formed between
the front end and rear end 24a of the first member 24.
When one latch body 10 (the latch body 10 on the right
side in FIG. 12) of the two forcible moving mechanisms
1 and 1 is relatively moved to the drawn-in position, the
other latch body 10 (the latch body 10 on the left side in
FIG. 12) held in the standby position does not move, and
the damping force of the damper 231 is therefore applied
to the relative movement of this one latch body 10 to the
left side in FIG. 12, in other words, to the forward move-
ment of the movable body M to the right side in FIG. 12.
When the movable body M at the position at end of move-
ment is moved to return toward the left side in FIG. 12,
the latch body 10 is relatively moved to the right side in
FIG. 12 while causing force to accumulate in the first
urging body 11, and the first member 24 also is moved
to the right side in FIG. 12 by the urging force of the
second urging body 21 at this time. The same kind of
operation, in which the direction is reversed to that of the
operation of the latch body 10 on the right side in FIG.
12 above, is performed by the other latch body 10 (the
latch body 10 on the left side in FIG. 12) of the two forcible
moving mechanisms 1 and 1 during forward movement
of the movable body M to the left side in FIG. 12 and
during return movement from the position at end of move-
ment.
The entire contents of the specification, claims, drawings,
and abstract of Japanese Patent Application No.
2009-168474 filed on July 17, 2009 are incorporated by
reference herein as a disclosure of the specification of
the present invention.

Claims

1. An assisting apparatus for a movable body adapted
to be provided on either one of a support body or the
movable body supported movably slidably on the
support body, to capture a striker body provided on
the other of these bodies when the movable body
reaches a prescribed position and to forcibly move
the movable body to a position at an end of move-
ment, comprising:

a forcible moving mechanism and a damping

mechanism;
characterized in that the forcible moving
mechanism includes a latch body supported on
an apparatus base body movably slidably be-
tween a standby position and a drawn-in posi-
tion, and a first urging body for applying an urg-
ing force toward the drawn-in position to the
latch body in the standby position, wherein the
striker body is captured at said prescribed posi-
tion by the latch body held in the standby posi-
tion, the movable body is moved to the position
at the end of movement by movement or relative
movement of the latch body to the drawn-in po-
sition due to releasing of holding upon occasion
of the capture, and the latch body releases the
striker body at said prescribed position and is
held again in the standby position during return
movement of the movable body; and
the damping mechanism includes a contact part
to contact the latch body constituting the forcible
moving mechanism and a second urging body
to urge the contact part in an advancing direc-
tion, said damping mechanism being constituted
to apply a resistance to a retraction of the contact
part accompanying a movement of the latch
body to the drawn-in position.

2. An assisting apparatus for a movable body according
to claim 1, characterized in that:

two forcible moving mechanisms are arranged
to face rear end sides of the latch bodies each
other;
the damping mechanism is interposed between
rear ends of the latch bodies of the two forcible
moving mechanisms, to contact the contact part
to the rear end of the latch body of one forcible
moving mechanism, and to contact or connect
an opposite part opposite the contact part to the
rear end of the latch body of the other forcible
moving mechanism; and
a fluid resistance of the damping mechanism is
applied to retraction or relative retraction of the
contact part narrowing a space between the con-
tact part and the opposite part.

3. An assisting apparatus of a movable body according
to claim 1 or 2, characterized in that a resistance-
producing body in the damping mechanism is a
damper applying the fluid resistance of a fluid inside
a cylinder to the retraction or relative retraction of a
piston, and the contact part is formed on a projecting
end part of a piston rod in the damper or on an outer
end part of the cylinder facing a projecting side of
the piston rod.

4. An assisting apparatus of a movable body according
to claim 3, characterized in that the second urging
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body is interposed either inside the cylinder between
an inner depth part of the cylinder and the piston, or
outside the cylinder between the cylinder and the
latch body connected to the projecting end part of
the piston rod.

5. A assisting apparatus of a movable body according
to claim 1 or 2, characterized in that a resistance-
producing body in the damping mechanism is a
damper applying the fluid resistance of a fluid inside
a stator to a rotation or a relative rotation of a rotor.
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