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(57)  Anassist mechanism includes a striker which is
provided in a door, and a receiving member provided in
a door frame and moving after capturing the striker at a
predetermined forward-moving position of the door, to
assist a forward movement of the door to a closing posi-

Fig. 1

tion. The striker is supported in a striker base including

an attachment portion relative to the door so as to be
capable of adjusting a supporting position in a direction
approximately along a rotational direction of the door by

an adjusting device.
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Description
Field of Technology

[0001] The present invention relates to an improve-
ment of a mechanism which functions so as to assist (aid)
a forward movement thereof during a period from a pre-
determined forward-moving position to a forward-moving
ending position relative to a rotational body which is
moved forward toward the forward-moving ending posi-
tion.

Background Art

[0002] There is a door closer constituted by attaching
an engagement body to a door frame side, which assists
a closure of a door by engaging a pin provided in the door
just before the door is closed, and also by rotating due
to urging means. (See Patent Document 1) On the other
hand, there is a door-body closing device constituted by
providing a pin on the door frame side, and by attaching
an arm to a door side, which assists the closure of the
door by engaging such pin, and also by rotating due to
urging of a spring. (See Patent Document 2)

[0003] In this kind of mechanism, in a case when, for
example, strain, warpage, misalignment of a combina-
tional position, or the like occurs on the above-mentioned
door side, or the door frame side, after the installation
thereof, even if the door is closed up to a predetermined
position, the pin is not allowed to be appropriately cap-
tured in the above-mentioned engagement body or an
engagement portion of the arm, so that a desired move-
ment of a forward-moving mechanism cannot be real-
ized. However, in a case when such situation occurs, in
the mechanism shown in Patent Documents 1 and 2,
there is no alternative other than to reattach the pin to an
appropriate position by removing the pin from the door
or a door frame.

Prior Art Document

Patent Document

[0004]
Patent Document 1: Japanese Unexamined Patent
Publication No. 2007-177459
Patent Document 2: Japanese Unexamined Patent
Publication No. 2007-120140

Summary of the Invention

Problems to be Solved by the Invention

[0005] The main problem to be solved by this invention

is to ensure that a positional adjustment of a striker cap-

tured in a receiving member can be easily and appropri-
ately carried out in this kind of assist mechanism.
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Means for Solving the Problems

[0006] In order to achieve the above-mentioned prob-
lem, in the present invention, an assist mechanism for a
rotational body is an assist mechanism comprising a
striker provided on one of either the rotational body or a
supporting body rotatably supporting this rotational body;
and a receiving member provided on the other of those,
moving after capturing this striker at a predetermined for-
ward-moving position of the rotational body, and assist-
ing a forward movement of the rotational body to a for-
ward-moving ending position. The striker is supported in
a striker base comprising an attachment portion relative
to one of either the rotational body or the supporting body
so as to be capable of adjusting a supporting position by
adjusting means.

[0007] When the rotational body is moved forward up
to the predetermined forward-moving position, the striker
is captured by the receiving member, and due to a move-
ment of the receiving member after this capture, the for-
ward movement of the rotational body toward the for-
ward-moving ending position is assisted through the
striker. However, assisting such forward movement can-
not be realized unless the striker and the receiving mem-
ber are respectively disposed appropriately. In a case
when, for example, strain, warpage, misalignment of a
combinational position, and the like occur on a rotational
body side or a supporting body side, after installation
thereof, even if the rotational body is moved forward, the
striker cannot be appropriately captured in the receiving
member, so that a desired movement of a forward-mov-
ing mechanism cannot be realized. According to such
structure, due to the above-mentioned adjusting means,
the supporting position of the striker can be adjusted with-
out the necessity of reattachment of the striker base, so
that an inadequate disposition of the striker relative to
the receiving member which is caused due to the above-
mentioned misalignment and the like can be corrected.
[0008] If the above-mentioned striker is supported in
the striker base so as to be capable of adjusting the sup-
porting position in a direction approximately along a ro-
tational direction of the rotational body by the adjusting
means, the supporting position of the striker in the direc-
tion approximately along the rotational direction of the
rotational body can be adjusted without the necessity of
the reattachment of the striker base. Also, when the
above-mentioned striker is supported in the striker base
so as to be capable of adjusting the supporting position
in a direction crossing the rotational direction of the ro-
tational body by the adjusting means, the supporting po-
sition of the striker in the direction crossing the rotational
direction of the rotational body can be adjusted without
the necessity of the reattachment of the striker base. Al-
so, if such striker is supported in the striker base so as
to be capable of adjusting the supporting position at least
in the direction approximately along the rotational direc-
tion of the rotational body, and capable of adjusting the
supporting position in the direction crossing the rotational
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direction of the rotational body, by the adjusting means,
the supporting position of the striker can be adjusted at
least in two directions.

[0009] The above-mentioned adjusting means may be
structured by combining a second part, including a latch-
engaging portion relative to a latch-engaged portion
formed in a first part, and supported in the striker base
so as to be capable of being operated to be moved from
a latch-engaging position wherein the latch-engaging
portion is latched and engaged with this latch-engaged
portion to a non-latch-engaging position which releases
this latch and engagement, with the first part including
the striker and supported in the striker base so as to be
capable of moving in the direction approximately along
the rotational direction of the rotational body. Further, at
least one of the above-mentioned latch-engaging portion
and the latch-engaged portion may be structured by pro-
viding in plurality in a moving direction of the first part.
[0010] In this case, urging means against a movement
toward the non-latch-engaging position of the above-
mentioned second part may be further provided.

[0011] In such case, in a case when the necessity for
adjusting the supporting position of the striker in the di-
rection approximately along the rotational direction of the
rotational body is presented, after the first part is moved
until the striker is positioned in an appropriate position
by releasing the latch and engagement between the
latch-engaging portion of the second part and the latch-
engaged portion of the first part, the latch-engaging por-
tion is latched and engaged with the latch-engaged por-
tion again, so that the above-mentioned adjustment can
be easily carried out. Also, if the above-mentioned urging
means is provided, by operating the second part to move
to the non-latch-engaging position against urging there-
of, the latch and engagement between the above-men-
tioned latch-engaged portion and the latch-engaging por-
tion is released, and also if this operation is halted, due
to the above-mentioned urging, the latch-engaging por-
tion and the latch-engaged portion can be latched and
engaged.

[0012] The above-mentioned striker base may be
structured by a main body portion supporting the striker,
and a mount partincluding the attachment portion relative
toone of either the rotational body or the supporting body,
and also combined with this main body portion in a state
allowing the main body portion to move in the direction
crossing the rotational direction of this rotational body.
Further, inthe adjusting means, a movable part, including
the latch-engaging portion relative to the latch-engaged
portion formed in this mount part, and also supported in
the main body portion of the striker base so as to be
capable of being operated to be moved from the latch-
engaging position wherein the latch-engaging portion is
latched and engaged with this latch-engaged portion to
the non-latch-engaging position which releases this latch
and engagement, may be combined with this mount part.
Further, at least one of the above-mentioned latch-en-
gaging portion and the latch-engaged portion may be
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structured so as to be provided in plurality in the direction
crossing the rotational direction of the rotational body.
[0013] In this case, the urging means against the
movement toward the non-latch-engaging position of the
movable part may be further provided.

[0014] In such case, in a case when the necessity for
adjusting the supporting position of the striker in the di-
rection crossing the rotational direction of the rotational
body is presented, after the main body portion is moved
up to a position wherein the striker is positioned in the
appropriate position by releasing the latch and engage-
ment between the latch-engaging portion of the movable
part and the latch-engaged portion of the mount part, the
latch-engaging portion is latched and engaged with the
latch-engaged portion again, so that the above-men-
tioned adjustment can be easily carried out. Also, if the
above-mentioned urging meansis provided, by operating
the second part to move to the non-latch-engaging posi-
tion against the urging thereof, the latch and engagement
between the above-mentioned latch-engaged portion
and the latch-engaging portion can be released, and also
if this operation is halted, due to the above-mentioned
urging, the latch-engaging portion and the latch-engaged
portion can be latched and engaged.

Effect of the Invention

[0015] According tothe presentinvention, the position-
al adjustment of the striker captured by the receiving
member can be carried out without the necessity of re-
moving a striker side, and such positional adjustment can
be easily and appropriately carried out.

Brief Description of the Drawings
[0016]

Fig. 1 is a perspective structural view showing a us-
age state of an assist mechanism structured by ap-
plying the present invention, and shows an upper
portion side of a door viewed from a lower side.
Fig. 2 is a structural view showing a receiving mem-
ber viewed from the lower side so that a movement
of the receiving member of the assist mechanism of
Fig. 1 can be easily understood, and shows a state
wherein the receiving member is in a standby posi-
tion.

Fig. 3is astructural view showing the receiving mem-
ber viewed from the lower side so that the movement
of the receiving member of the assist mechanism of
Fig. 1 can be easily understood, and shows a state
wherein the receiving memberis moved up to awrap-
around position by capturing a striker.

Fig. 4 a perspective structural view showing mem-
bers on a striker side structuring the assist mecha-
nism viewed from an obliquely upper side.

Fig. 5 is a vertical cross-sectional structural view of
the members on the striker side structuring the assist
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mechanism.

Fig. 6 is a vertical cross-sectional structural view of
the members on the striker side structuring the assist
mechanism, and shows an aspect wherein a second
part is operated to be pushed into a non-latch-en-
gaging position.

Fig. 7 is a perspective structural view showing the
members on the striker side structuring the assist
mechanism viewed from an obliquely lower side.
Fig. 8 is a perspective structural view showing the
members on the striker side structuring the assist
mechanism viewed from the obliquely lower side,
and shows an aspect wherein the second part is op-
erated to be pushed into the non-latch-engaging po-
sition, and a first part is pulled out forward from a
striker base.

Fig. 9is a perspective structural view showing a con-
dition wherein a base lower side structuring the
members on the striker side structuring the assist
mechanism is removed, and viewed from the ob-
liquely lower side.

Fig. 10 is an exploded perspective structural view of
the members on the striker side structuring the assist
mechanism.

Fig. 11 is a perspective structural view showing a
base upper side in the members on the striker side
structuring the assist mechanism by being further
exploded from the condition of Fig. 10.

Fig. 12 is a perspective structural view showing a
modified example of one portion of the members on
the striker side structuring the assist mechanism,
and viewed from the obliquely lower side.

Fig. 13 is a vertical cross-sectional structural view of
the modified example of one portion of the members
on the striker side, and only shows a main body por-
tion of the striker base.

Fig. 14 is a perspective structural view showing a
condition wherein a mount part structuring the mod-
ified example of one portion of the members on the
striker side, and the main body portion are separat-
ed, and shows a condition wherein the mount part
is attached to a rotational body.

Fig. 15 is a perspective structural view showing the
condition wherein the mount part structuring the
modified example of one portion of the members on
the striker side, and the main body portion are sep-
arated.

Fig. 16 is a perspective structural view showing a
mid-flow state wherein the mount part structuring the
modified example of one portion of the members on
the striker side, and the main body portion are com-
bined, and viewed from an attachment side to the
rotational body.

Fig. 17 is a perspective structural view showing the
modified example of one portion of the members on
the striker side in a condition wherein the base lower
side structuring the above is removed, and viewed
from the obliquely lower side.
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Fig. 18 is a perspective structural view showing the
base upper side structuring the modified example of
one portion of the members on the striker side by
being further exploded from the condition of Fig. 17.
Figs. 19(a) to 19(c) are perspective structural views
respectively showing an aspect wherein the striker
structuring the modified example of one portion of
the members on the striker side is supported at a
standard position; an aspect wherein the striker
structuring the modified example of one portion of
the members on the striker side is adjusted to a left
side rather than this standard position; and an aspect
wherein the striker structuring the modified example
of one portion of the members on the striker side is
adjusted to a right side rather than this standard po-
sition.

Best Modes of Carrying out the Invention

[0017] Hereinafter, with reference to Figs. 1 to 19(c),
a typical embodiment of the present invention will be ex-
plained. Incidentally, Figs. 1 to 11 show a basic structural
example of members on a striker 4 side of an assist mech-
anism structured by applying the present invention, and
Figs. 12 to 19(c) show a modified example of one portion
of the members on this striker 4 side.

[0018] The assist mechanism of a rotational body M
according to the present embodiment functions in such
a way as to assist (aid) a forward movement thereof dur-
ing a period from a predetermined forward-moving posi-
tion to a forward-moving ending position relative to the
rotational body M which is moved forward toward the
forward-moving ending position.

[0019] Such rotational body M is supported by a sup-
porting body F so as to be capable of rotating to a forward
movement and rotating to a backward movement. Typi-
cally, although a door, a hinged door, or the like is used,
the rotational body M is not limited to the above provided
that the rotational body M is supported by the supporting
body F so as to be capable of rotating to the forward
movement and rotating to the backward movement. In
an illustrated example, an example in which the assist
mechanism is provided in a door Ma and a door frame
Fa is shown.

[0020] In the illustrated example, the door Ma as the
rotational body M blocks an opening portion Fc which is
in an inward portion of the door frame Fa in a closing
position (forward-moving ending position) wherein one
surface Mb, which becomes the forefront at a time of the
forward movement, is bumped into a doorstop portion Fb
of the door frame Fa as the supporting body F. Then, if
the door Ma as the rotational body M is operated to be
moved forward toward the above-mentioned closing po-
sition from an open position which does not block such
opening portion Fc, in a process of this forward move-
ment, the striker 4 structuring the assist mechanism
abuts against a receiving member 1 structuring the assist
mechanism, and the door Ma is subjected to the action
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of the assist mechanism up to such closing position.
[0021] In the illustrated example, such striker 4 is at-
tached to a side of the door Ma as the rotational body M.
Therefore, in the illustrated example, the receiving mem-
ber 1 is provided on a side of the door frame Fa as the
supporting body F. Incidentally, aside from the illustrated
example, even if the striker 4 is attached to the side of
the door frame Fa as the supporting body F, and the
receiving member 1 is provided on a door Ma side as the
rotational body M, the forward movement of such rota-
tional body M can be assisted from mid-flow thereof of
the forward movement.

[0022] In the illustrated example, the striker 4 is posi-
tioned in front of one surface Mb, which becomes the
forefront at the time of the forward movement in the door
Ma, by a striker base 5. More specifically, in the illustrated
example, such striker 4 is provided on an upper end side
of the door Ma on a door hinge Mc side of the door Ma.
The striker base 5 includes an attachment portion 5a rel-
ative to the door Ma as the rotational body M, and also
supports the striker 4 in an end portion 5b positioned in
front of this attachment portion 5a. Such striker 4 is struc-
tured as an axis-like body protruding upward from the
end portion 5b of this striker base 5. An upper end of the
striker 4 is positioned in approximately the same level as
an upper end of the door Ma, or in a level slightly lower
than this, and at a time of the forward movement toward
the closing position of the door Ma, the striker 4 is cap-
tured by the receiving member 1 provided in a frame up-
per portion of the door frame Fa just before the door Ma
is completely closed. An upper surface of the end portion
of such striker base 5 is positioned in a lower portion of
a level of a lower part of the after-mentioned main body
2 which rotatably houses the receiving member 1.
[0023] On the other hand, the receiving member 1 is
structured so as to move after capturing the striker 4 at
the predetermined forward-moving position of the rota-
tional body M, and to assist the forward movement of the
rotational body M to the forward-moving ending position.
[0024] Inthe illustrated example, such receiving mem-
ber 1 is rotatably combined with the main body 2 so as
to move between a standby position and a wrap-around
position. Such main body 2 comprises a ceiling portion
2a as an attachment portion to the frame upper portion
of the door frame Fa, and the receiving member 1 is ro-
tatably supported in the main body 2 with a vertical axis
2b protruding downward from the ceiling portion 2a of
this main body 2. Such receiving member 1 comprises
an approximately fan-shaped outline in a state viewed
from a bottom face, and also comprises an axis hole 1a
relative to the above-mentioned vertical axis 2b in a main
part of this fan shape. Also, in such receiving member 1,
a capture recess 1c is formed in such a way as to be
open in a fan-shaped border 1b with the above-men-
tioned fan shape, and also to be recessed toward an axis
hole 1a side from this fan-shaped border 1b. Then, in the
illustrated example, in the above-mentioned standby po-
sition, an entrance 1d of the capture recess 1c of the
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receiving member 1 is faced to an approaching side, i.e.,
a front side of the door Ma at the time of the forward
movement, and also (Fig. 2) if the door Ma is moved
forward to the capture recess 1c of the receiving member
1, which is in this standby position, up to the predeter-
mined forward-moving position, the striker 4 is made so
as to be entered. (In the forward movement, an inner wall
1e on a front side among recess inner walls 1e, 1f, which
is located on an entrance 1d side of the capture recess
1c which is in the standby position, is located laterally
from a movement locus z of the striker 4, and the inner
wall 1f on a back side is allowed to be positioned on this
movementlocus z (Fig. 2).) Then, if the striker 4 is entered
into the capture recess 1c in this manner, the receiving
member 1 is positively rotated toward the wrap-around
position which turns the entrance 1d of the capture recess
1c toward a backward side, and also this normal rotation
is subjected to an urging force of urging means 3 from
mid-flow thereof, so that by the receiving member 1 which
is positively rotated in this manner, the forward move-
ment toward the forward-moving ending position of the
door Ma is assisted. In the illustrated example, such urg-
ing means 3 is structured by a helical extension spring
3a provided in the main body 2 in such a way that one
spring end 3b is fastened to a fan-shaped border 1b side
of the receiving member 1, and the other spring end 3c
is fastened to the main body 2, and also that a size be-
tween both these spring ends 3b, 3c reaches its maxi-
mum size in an intermediate position between the stand-
by position and the wrap-around position of the receiving
member 1. Then, such spring 3a allows to assist the for-
ward movement of the above-mentioned door Ma, and
to maintain states wherein the receiving member 1 is in
the standby position and the wrap-around position.
Namely, in the illustrated example, such spring 3a is ex-
tended the most at the above-mentioned intermediate
position wherein both the spring ends 3b, 3c and the ver-
tical axis 2b are located on the approximately same virtual
straight line. Thereby, if the receiving member 1, which
has received the striker 4 in the capture recess 1c, is
moved along with the forward movement of the door Ma
up to a position which exceeds the intermediate position
from the standby position, the receiving member 1 is forc-
edly rotated positively up to the wrap-around position af-
ter the intermediate position by urging of the above-men-
tioned spring 3a so as to assist the forward movement
of the door Ma. Also, when the receiving member 1 is in
the standby position, the positive rotation of the receiving
member 1 extends the above-mentioned spring 3a, and
also when the receiving member 1 is in the wrap-around
position, a reverse rotation of the receiving member 1
also extends the above-mentioned spring 3a. According-
ly, states wherein the receiving member 1 is in the stand-
by position and in the wrap-around position, are respec-
tively maintained by such spring 3a. If the above-men-
tioned positive rotation of the receiving member 1 is sub-
jected to a braking force by using a damper device and
the like which are not shown in the drawings, the forward
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movement of the assisted door Ma can be carried out
slowly. If the door Ma which is in the forward-moving end-
ing position is moved backward, the receiving member
1 which has captured the striker 4 is rotated reversely
along with the above-mentioned backward movement up
to the standby position, and if the receiving member 1
reaches the standby position, the striker 4 slips out of the
capture recess 1c, and is released, so that the door Ma
is allowed to move backward.

[0025] Also, in the assist mechanism according to the
present embodiment, the above-mentioned striker 4 is
supported in the striker base 5 so as to be capable of
adjusting a supporting position in a direction approxi-
mately along a rotational direction x of the rotational body
M by an adjusting means 6.

[0026] If the door Ma, as the rotational body M, is
moved forward up to the predetermined forward-moving
position, the striker 4 is captured by the receiving member
1, and due to the movement of the receiving member 1
after this capture, the forward movement of the door Ma
toward the forward-moving ending position is assisted
through the striker 4. However, assisting such forward
movement cannot be realized unless the striker 4 and
the receiving member 1 are respectively disposed ap-
propriately. In a case when, for example, strain, warpage,
misalignment of a combinational position, and the like
occur on the door Ma side as the rotational body M, or a
door frame Fa side as the supporting body F, after the
installation thereof, even if the door Ma is moved forward,
the striker 4 cannot be appropriately captured by the re-
ceiving member 1, so that a desired movement of the
assist mechanism cannot be realized. In the present em-
bodiment, due to the above-mentioned adjusting means
6, the supporting position of the striker 4 in the direction
approximately along the rotational direction of the rota-
tional body M can be adjusted without the necessity of
reattachment of the striker base 5, so that an inadequate
disposition of the striker 4 relative to the receiving mem-
ber 1 which is caused due to the above-mentioned mis-
alignment and the like, can be corrected.

[0027] In the present embodiment, such adjusting
means 6 is structured by combining a first part 61 includ-
ing the striker 4 and a second part 62.

[0028] The first part 61 is supported in the striker base
5 so as to be capable of moving in the direction approx-
imately along the rotational direction x of the rotational
body M. On the other hand, the second part 62 includes
a latch-engaging portion 62a relative to a latch-engaged
portion 61a formed in the first part 61. Also, the second
part 62 is supported in the striker base 5 so as to be
capable of being operated to be moved from a latch-en-
gaging position wherein the latch-engaging portion 62a
is latched and engaged with this latch-engaged portion
61a to a non-latch-engaging position which releases this
latch and engagement.

[0029] In the illustrated example, the striker base 5 is
structured by combining a base lower side 51 comprising
a vertical attachment plate portion 51a which becomes
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the attachment portion 5a relative to one surface Mb of
the door Ma, and a cap plate portion 51c protruding lat-
erally from a lower border portion of this attachment plate
portion 51a; and a base upper side 52 comprising a ver-
tical plate portion 52a additionally placed in a front sur-
face of the attachment plate portion 51a of the base lower
side 51, and a case portion 52¢ opening a lower surface
protruding forward from this vertical plate portion 52a.
[0030] The first part 61 is housed in the case portion
52c of such base upper side 52 so as to be capable of
moving back and forth. Also, the second part 62 is housed
in the case portion 52c¢ of such base upper side 52 so as
to be capable of moving up and down. Moreover, in a
state wherein the after-mentioned urging means 63 of
the second part 62 is housed in the case portion 52c of
the base upper side 52, the base lower side 51 and the
base upper side 52 are combined in such a way that the
vertical plate portion 52a of the base upper side 52 is
additionally placed in a front surface 51b of the attach-
ment plate portion 51a of the base lower side 51, and
that the lower surface of the case portion 52c of this base
upper side 52 is blocked by the cap plate portion 51c of
the base lower side 51. In the illustrated example, from
a state wherein the base upper side 52 and the base
lower side 51 are combined in this manner, both are in-
tegrated by being screwed shut by using screw holes
shown by symbols 51f, 52i in the drawings. At a protrud-
ing end of the case portion 52¢ of the base upper side
52, an open portion 52j allowing the first part 61 to pass
through is formed, and the first part 61 is combined with
the striker base 5 in a state wherein a front end 61b side
thereof is protruded forward from this open portion 52;.
The striker 4 is provided on the front end 61b of the first
part 61 protruded to an outer side of the striker base 5
through this open portion 52j in such a way as to protrude
upward from there. In such first part 61, a portion ranging
from an approximately intermediate position of a front-
back direction thereof to a back end is divided into right
and left, and the second part 62 is housed between di-
vided right-and-left wall portions 61c, 61c so as to be
capable of moving up and down. Also, in the illustrated
example, a compression coil spring 63a which becomes
the urging means 63 is housed between an upper-portion
inner surface 52h of the case portion 52¢ of the base
upper side 52 and the second part 62. The second part
62 is usually positioned in the latch-engaging position
wherein a lower portion 62b thereof is pressed against
an inner surface 51d of the cap plate portion 51c of the
base lower side 51 by this spring 63a. (Fig. 5) In a center
of a lower portion of the second part 62, an operating
convex portion 62c¢ is formed, and also in the cap plate
portion 51c of the base lower side 51, a window hole 51e
with a size for only housing this operating convex portion
62c is formed.

[0031] Then, in the present embodiment, at least one
of the above-mentioned latch-engaging portion 62a and
the latch-engaged portion 61a is provided in plurality in
a moving direction y of the first part 61. In the illustrated
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example, a plurality of latch-engaged portions 61ais pro-
vided in the first part 61 in the moving direction y thereof,
and also a plurality of latch-engaging portions 62a is pro-
vided in the second part 62 in the moving direction y of
the first part 61 as well.

[0032] Thereby, in the present embodiment, in a case
when the necessity for adjusting the supporting position
of the striker 4 in the direction approximately along the
rotational direction x of the rotational body Mis presented,
after the first part 61 is moved until the striker 4 is posi-
tioned in an appropriate position by releasing the latch
and engagement between the latch-engaging portions
62a of the second part 62 and the latch-engaged portions
61a of the first part 61, the latch-engaging portions 62a
are latched and engaged with the latch-engaged portions
61a again, so that the above-mentioned adjustment can
be easily carried out.

[0033] More specifically, in the present embodiment,
the latch-engaged portions 61a of the first part 61 are
formed only on a lower side of the right-and-left wall por-
tions 61c, 61cin an inner surface (a face on a side facing
the other wall portion 61c) of the above-mentioned right-
and-left wall portions 61c, 61c. If the second part 62 is
operated to be moved upward against urging of the spring
63a as the above-mentioned urging means 63, the latch
and engagement between the latch-engaged portions
61a and the latch-engaging portions 62a of the second
part 62 are released, and also if this operation is halted,
due to the above-mentioned urging, the latch-engaging
portions 62a and the latch-engaged portions 61a can be
latched and engaged. Namely, in the present embodi-
ment, the adjusting means 6 comprises the urging means
63 against the movement toward the non-latch-engaging
position of the second part 62. Then, in the illustrated
example, a moving operation toward the non-latch-en-
gaging position of the second part 62 for such adjustment
can be carried out from a lower side of the striker base
5 by pushing the operating convex portion 62c by a tip
of adriver and the like through the above-mentioned win-
dow hole 51e.

(Fig. 8)

[0034] Specifically, in the illustrated example, in the
case portion 52c of the base upper side 52, a guide hous-
ing portion 52d for the first part 61 ranging from the above-
mentioned open portion 52j to the vertical plate portion
52ais formed. The first part 61 has the minimum protrud-
ing size from the open portion 52j at a position wherein
a back end thereof is bumped into an inner surface of
the vertical plate portion 52a. In the right-and-left wall
portions 61c, 61c, convex portions 61d protruding out-
ward from a respective outer surface are formed in the
approximately intermediate position of the front-back di-
rection of the first part 61. Also, on an open portion 52j
side in the guide housing portion 52d, retaining portions
52e, in which the convex portions 61d bump into from
behind when the first part 61 is moved forward, are

10

15

20

25

30

35

40

45

50

55

formed. (Fig. 11) The first part 61 has the maximum pro-
truding size from the open portion 52j at a position where-
in the convex portions 61d are bumped into the retaining
portions 52e.

[0035] Inside such guide housing portion 52d, and in
a portion between the right-and-left wall portions 61c,
61cofthefirst part 61 positioned inside this guide housing
portion 52d, a guide wall portion 52f is formed by leaving
a space relative to the inner surface of the vertical plate
portion 52a. The second part 62 is sandwiched between
this guide wall portion 52f and the vertical plate portion
52afacing this from a back and a front so as to be capable
of moving up and down. (Fig. 5) Inthe illustrated example,
the second part 62 is structured so as to form a rectangle
plate shape long in the front-back direction, and in both
side portions on a width side thereof, grooves 62d are
formed respectively in an up-and-down direction. Also,
in the above-mentioned guide wall portion 52f and the
vertical plate portion 52a facing this, ribs 52b, 529 re-
spectively entering into the grooves 62d are formed.
[0036] In theillustrated example, a size of the up-and-
down direction in formation portions of the right-and-left
wall portions 61c, 61c of the first part 61 is approximately
equal to a size between the upper-portion inner surface
52h of the case portion 52c of the base upper side 52
and the inner surface 51d of the cap plate portion 51¢ of
the base lower side 51. On the other hand, a size of the
up-and-down direction of the second part 62 is approxi-
mately half the size of the up-and-down direction of the
formation portions of the right-and-left wall portions 61c,
61c of the first part 61. Then, the latch-engaged portions
61a of the first part 61 are formed on a lower side from
an approximately intermediate position of the up-and-
down direction of the above-mentioned right-and-left wall
portions 61c, 61c, and the latch-engaging portions 62a
of the second part 62 are formed on both side portions
on a length side thereof.

[0037] The latch-engaged portions 61a of the first part
61 are structured so as to form a rib shape respectively
protruding from the inner surface of the right-and-left wall
portions 61c, 61c. A plurality of latch-engaged portions
61a is provided by leaving an equal space between the
adjacent latch-engaged portions 61a in a front-back di-
rection respectively in the right-and-left wall portions 61c,
61c. Each latch-engaged portion 61a forms a rib shape
with an approximately triangle mountain shape in cross
section extending in the up-and-down direction. On the
inner surfaces of the right-and-left wall portions 61c, 61c
ofthefirst part 61, arack-shaped portion 61e, comprising
aplurality of such latch-engaged portions 61a with awave
shape in cross-section, is formed.

[0038] On the other hand, the latch-engaging portions
62a of the second part 62 are respectively structured in
such a way as to form a rib shape respectively protruding
from the both side portions on the length side thereof. A
plurality of latch-engaging portions 62a is provided by
leaving an equal space between the adjacent latch-en-
gaging portions 62a in a front-back direction respectively
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in such both side portions. Each latch-engaging portion
62a forms a rib shape with an approximately triangle
mountain shape in cross section extending in the up-and-
down direction. On both side portions on the length side
of the second part 62, a rack-shaped portion 62e, com-
prising a plurality of latch-engaging portions 62a with a
wave shape in cross-section, is also formed respectively.
[0039] Then, in the illustrated example, in the above-
mentioned latch-engaging position, the rack-shaped por-
tion 62e of the second part 62 engages the rack-shaped
portion 61e of the right-and-left wall portions 61c, 61c of
the first part 61, which corresponds to the above. Namely,
even when the first part 61 is located in any position of
the front-back direction, the second part 62 is located
between the right-and-left wall portions 61c, 61c of the
first part 61. Also, the corresponding rack-shaped portion
62e respectively formed in the second part 62 engages
the rack-shaped portion 61e formed in the right-and-left
wall portions 61c, 61c of the first part 61 in such a way
as to house the latch-engaging portion 62a between the
neighboring latch-engaged portions 61a, 61a, and as to
house the latch-engaged portion 61a between the neigh-
boring latch-engaging portions 62a, 62a. Thereby, in the
illustrated example, the first part 61 is allowed to be stably
positioned in each adjustment position thereof. Namely,
in a state allowing a smooth moving operation (in the
illustrated example, an upward push-in operation) to the
non-latch-engaging position of the second part 62, a plu-
rality of latch-engaging portions 62a and the latch-en-
gaged portions 61a are allowed to be latched and en-
gaged. After a protruding amount of the first part 61 from
the striker base 5 is adjusted by operating the second
part 62 to move to the non-latch-engaging position, if this
moving operation is halted, due to the urging of the spring
63a as the above-mentioned urging means 63, the sec-
ond part 62 is moved to the latch-engaging position while
the rack-shaped portions 62e thereof are being engaged
with the rack-shaped portions 61e of the first part 61
again.

[0040] Also, in the illustrated example, the striker is
housed in a housing hole 61f whose hole axis formed in
the front end 61b of the first part 61 is formed along the
up-and-down direction so as to be capable of moving in
the up-and-down direction. In the illustrated example, the
striker 4 is structured by forming a flange 4a at a lower
end of a cylinder-shaped body. In a hole-opening portion
of an upper portion of the housing hole 61f, an engaging-
abutting portion 61g against such flange 4a is formed,
and a compression coil spring 61i is installed between a
cover 61h blocking a hole opening of a lower portion of
the housing hole 61f and the lower end of the cylinder-
shaped body structuring the striker 4. The striker 4 is
provided in the first part 61 so as to protrude an upper
portion of the flange 4a of the cylinder-shaped body from
the hole opening of the upper portion of the housing hole
61f by urging of this spring 61i. (Fig. 5)

[0041] If the above-mentioned striker base 5 is struc-
tured by a stationary-side member comprising the attach-
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ment portion 5a relative to one of either the rotational
body M or the supporting body F; and a movable-side
member supporting the striker 4, and also combined so
as to be capable of adjusting a combinational position in
a direction crossing the rotational direction x of the rota-
tional body M relative to this stationary-side member, a
positional adjustment of the striker 4 can be easily and
appropriately carried out not just in the direction approx-
imately along the rotational direction x of the rotational
body M, which is in the front-back direction in the illus-
trated example, but also in the direction crossing the ro-
tational direction x of this rotational body M, which is in
a right-and-left direction in the illustrated example. Typ-
ically, the above-mentioned movable-side member is
structured by the above-mentioned base upper side 52
and the base lower side 51, and also such movable-side
member is combined with the stationary-side member so
as to be capable of adjusting the position in the right-and-
left direction, so that in the illustrated example, this sta-
tionary-side member is attached to the door Ma as the
rotational body M.

[0042] Figs. 12 to 19(c) show the modified example of
one portion wherein a main body portion 5’ of the striker
base 5, as such movable-side member, is provided on a
rotational body M side through a mount part 53, as such
stationary-side member. In this modified example of one
portion, the striker base 5 is structured by the above-
mentioned striker 4; the base lower side 51; the main
body portion 5 comprising the base upper side 52 and
the adjusting means 6; and the mount part 53. The at-
tachment portion 5a relative to the rotational body M is
provided in such mount part 53. Then, the striker 4 is
supported so as to be capable of adjusting the supporting
position at least in the direction approximately along the
rotational direction x of the rotational body M, and capable
of adjusting the supporting position in a direction x’ cross-
ing the rotational direction x of the rotational body M by
such adjusting means 6.

[0043] In this modified example of one portion, the
main body portion 5’ of such striker base 5 is combined
with the mount part 53 in a state capable of moving in
the direction x’ crossing the rotational direction x of the
rotational body M.

[0044] Such mount part 53 is structured in such a way
as to form an approximately rectangular plate shape
which is long in the right-and-left direction and short in
the up-and-down direction. Two through holes 53a long
in the up-and-down direction are provided between both
ends of the right and left of this mount part 53 by leaving
a space in the right-and-left direction thereof. The mount
part 53 is fastened to the rotational body M by a screw
by using the through holes 53a in a state wherein one
surface side thereof is contacted with the rotational body
M. (Fig. 14) Namely, in this modified example of one por-
tion, one surface of such mount part 53 functions as the
above-mentioned attachment portion 5a of the striker
base 5. In the illustrated example, the after-mentioned
latch-engaged portions 53b are formed in a front surface
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portion opposite to the attachment portion 5a of such
mount part 53.

[0045] Also, in this modified example of one portion,
the base lower side 51 differs from the basic structural
examples shown in Figs. 1 to 11, and does not include
the attachment plate portion 51a. In this modified exam-
ple of one portion, on a back end border of the cap plate
portion 51c¢, the base lower side 51 comprises a pressing
rib 51g protruding upward along this back end border.
[0046] Also, in this modified example of one portion,
on an upper end of the vertical plate portion 52a, the base
upper side 52 comprises a canopy-like portion 52k pro-
truding backward along this upper end. Also, on a back
end border of this canopy-like portion 52k, a pressing rib
52m protruding downward along this back end border is
provided.

[0047] Then, in this modified example of one portion,
on an upper surface side of the cap plate portion 51c of
the base lower side 51, a groove portion 51h housing a
lower end of the vertical plate portion 52a of the base
upper side 52 is formed in front of the pressing rib 51g.
In a combined state by housing the lower end of the ver-
tical plate portion 52a in this groove portion 51f, a space
corresponding to a thickness of an up-and-down border
portion of the mount part 53 is formed among the pressing
rib 52m of the base upper side 52; the pressing rib 51g
of the base lower side 51; and the vertical plate portion
52a of the base upper side 52. Also, a space correspond-
ing to a width of the mount part 53 is formed between the
canopy-like portion 52k of the base upper side 52 and
the cap plate portion 51c of the base lower side 51. (Fig.
13)

[0048] Then, in this modified example of one portion,
from a state wherein the mount part 53 is attached to the
rotational body M as mentioned above, this mount part
53 isfitted in afitting space 5¢ of the mount part 53 formed
among the pressing rib 52m of the base upper side 52;
the pressing rib 51g of the base lower side 51; and the
vertical plate portion 52a of the base upper side 52. Ac-
cordingly, the main body portion & of the striker base 5
is combined with the mount part 53 in the state capable
of moving in the direction x’ crossing the rotational direc-
tion x of the rotational body M. In the illustrated example,
in a left side of the main body portion 5’ in Fig. 14, an
introduction opening 5d of the mount part 53 to the fitting
space 5c is formed between the pressing rib 52m of the
base upper side 52 and the pressing rib 51g of the base
lower side 51. Also, by sliding and moving the main body
portion 5’ to the left side in Fig. 14 in such a way that a
right end of the mount part 53 in Fig. 14 is entered into
the fitting space 5c from this introduction opening 5d, the
mount part 53 and the main body portion 5’ are combined.
A side opposite to the introduction opening 5d in the fitting
space 5c is blocked, and the main body portion 5’ can
slide and move toward the left side up to a position where-
in the right end of the mount part 53 in Fig. 14, which has
been combined with the main body portion 5’ in this man-
ner, bumps into this blocking portion.
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[0049] Also, in this modified example of one portion,
the adjusting means 6 includes latch-engaging portions
62f relative to the latch-engaged portions 53b formed in
this mount part 53. Also, the adjusting means 6 is struc-
tured by combining a movable part supported in the strik-
er base 5 so as to be capable of being operated to be
moved from the latch-engaging position wherein the
latch-engaging portions 62f are latched and engaged
with the latch-engaged portions 53b to the non-latch-en-
gaging position which releases this latch and engage-
ment, with the above-mentioned mount part 53. In the
illustrated example, the latch-engaging portions 62f rel-
ative to such mount part 53 are integrally provided in the
second part 62 of the basic structural example shown in
Figs. 1 to 11, and this second part 62 functions as the
above-mentioned movable part.

[0050] In this modified example of one portion, a split-
notch portion 52n allowing inside and outside of the main
body portion 5’ to communicate is formed in an approx-
imately intermediate position of a right-and-left direction
in the vertical plate portion 52a of the base upper side
52. Then, through this split-notch portion 52h, a back end
portion 62g of the second part 62 is entered into the
above-mentioned fitting space 5c, and the above-men-
tioned latch-engaging portions 62f are formed in this back
end portion 62g.

[0051] Intheillustrated example, the above-mentioned
split-notch portion 52h is divided into right and left by one
portion 520 of the vertical plate portion 52a comprising
the above-mentioned rib 52b which is left in the approx-
imately intermediate position of the right-and-left direc-
tion thereof. On the other hand, a guide hole 62h passing
through the second part 62 in the up-and-down direction
is formed between the back end portion 62g positioned
ata back (an attachment portion 5a side) among the both
side portions on the width side of the second part 62, and
the operating convex portion 62c. The second part 62 is
supported in the base upper side 52 so as to be capable
of moving up and down in a state wherein one portion
520 of the above-mentioned vertical plate portion 52a is
passed through this guide hole 62h.

[0052] Also, in this modified example of one portion,
both of the above-mentioned latch-engaging portions 62f
and the latch-engaged portions 53b are provided in plu-
rality in the direction x’ crossing the rotational direction x
of the rotational body M.

[0053] The latch-engaged portions 53b of the mount
part 53 are formed in a lower border portion of the front
surface portion thereof. Such latch-engaged portions 53b
are structured in such a way as to form a rib shape pro-
truding from the front surface portion, and a plurality of
latch-engaged portions 53b is provided by leaving an
equal space between the adjacent latch-engaged por-
tions 53b in aright-and-left direction. Each latch-engaged
portion 53b forms a rib shape whose traverse-section
shape has an approximately triangle mountain shape
which continues in the up-and-down direction. A rack-
shaped portion 53¢, comprising a plurality of such latch-
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engaged portions 53b, 53b ... and whose traverse-sec-
tion shape is wavelike, is formed between the right end
of the mount part 53 in Fig. 14 and the approximately
intermediate position of the right-and-left direction there-
of. A top-to-bottom size of such latch-engaged portions
53b is approximately equal to a thickness of the second
part 62, and when the second part 62 is in the latch-
engaging position, the latch-engaged portions 53b are
engaged with the latch-engaging portions 62f of the sec-
ond part 62. However, if the second part 62 is pushed
into the non-latch-engaging position, engagement of
both portions is released.

[0054] On the other hand, the latch-engaging portions
62f of the second part 62 are structured so as to form a
rib shape protruding from the back end portion 62g there-
of, and a plurality of latch-engaging portions 62f is pro-
vided by leaving an equal space between the adjacent
latch-engaging portions 62f in the right-and-left direction.
Each latch-engaging portion 62f forms a rib shape whose
traverse-section shape has an approximately triangle
mountain shape which continues in the up-and-down di-
rection. Also, in the back end portion 62g of the second
part 62, a rack-shaped portion 62i, comprising a plurality
of latch-engaging portions 62f, 62f and whose traverse-
section shape is wavelike, is formed as well.

[0055] Then, in the illustrated example, in the above-
mentioned latch-engaging position, the rack-shaped por-
tion 62i of the second part 62 is engaged with the rack-
shaped portion 53c of the mount part 53. Namely, the
corresponding rack-shaped portion 62iformed in the sec-
ond part 62 engages the rack-shaped portion 53¢ formed
in the mount part 53 in such a way as to house the latch-
engaging portion 62f between the neighboring latch-en-
gaged portions 53b, and as to house the latch-engaged
portion 53b between the neighboring latch-engaging por-
tions 62f.

[0056] Thereby, in the illustrated example, within a
range wherein the rack-shaped portion 53c of the mount
part 53 and the rack-shaped portion 62i of the second
part 62 are engaged, the main body portion 5’ of the strik-
er base 5 can be moved and adjusted to the direction x’
crossing the rotational direction x of the rotational body
M, and also is allowed to be stably positioned in each
adjustment position thereof. Namely, in the state allowing
the smooth moving operation (in the illustrated example,
the upward push-in operation) to the non-latch-engaging
position of the second part 62, a plurality of latch-engag-
ing portions 62a, 62a ... of the second part 62 and a plu-
rality of latch-engaged portions 61a, 61a ... of the first
part are latched and engaged. Also, a plurality of latch-
engaging portions 62f, 62f ... of the second part 62 and
a plurality of latch-engaged portions 53b, 53b ... of the
mount part 53 are latched and engaged. After the main
body portion 5’ of the striker base 5, i.e., a supporting
position of the striker 4 is adjusted to right and left by
operating the second part 62 to move to the non-latch-
engaging position, if this moving operation is halted, due
to the urging of the spring 63a as the above-mentioned
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urging means 63, the second part 62 is moved to the
latch-engaging position while the rack-shaped portions
62e, 62i thereof are being engaged with the rack-shaped
portions 61e of the first part 61 and the rack-shaped por-
tions 53¢ of the mount part 53 again.

[0057] Namely,inthis modified example of one portion,
the striker 4 is supported in the striker base 5 so as to be
capable of adjusting the supporting position in the direc-
tion approximately along the rotational direction x of the
rotational body M, and also capable of adjusting the sup-
porting position in the direction x’ crossing the rotational
direction x of the rotational body M by the adjusting
means 6.

[0058] Also, in the illustrated example, due to a jutting
portion 62j jutting laterally from a corner portion between
the back end portion 62g of the second part 62 and one
of the both side portions on the length side, a size of the
right-and-left direction of this back end portion 62g, i.e.,
a length of the rack-shaped portion 62i is increased. If
the length of such rack-shaped portion 62i is elongated,
a supporting positional adjustment in the right-and-left
direction of the striker 4 can be carried out in a wider
range.

[0059] Also, in the illustrated example, a cam portion
53d, gradually getting higher toward a top portion 53e,
which is positioned in the approximately same level of
an upper end of the latch-engaged portions 53b, and
forming a slope face 53f facing a left side, is formed be-
tween the latch-engaged portions 53b positioned at a left
end in the rack-shaped portions 53¢ of the mount part 53
in Fig. 16, and the left end of the mount part 53. Thereby,
in the illustrated example, after the mount part 53 is at-
tached to the rotational body M with the attachment por-
tion 5a, when the mount part 53 is entered into the above-
mentioned fitting space 5c, at first, the slope face 53f of
this cam portion 53d hits against the latch-engaging por-
tions 62f of the second part 62, and the second part 62
is pushed into the non-latch-engaging position against
the urging of the above-mentioned spring 63a, so that
the mount part 53 is allowed to be entered into the fitting
space 5c. When the top portion 53e of the cam portion
53d reaches a left side over the latch-engaging portions
62fwhich are positioned at the left end in the rack-shaped
portion 62i of the second part 62 in Fig. 16, the second
part 62 is moved to the latch-engaging position by the
urging of the above-mentioned spring 63a, and combin-
ing the mount part 53 with the main body portion 5’ is
carried out with one-touch operation.

[0060] Also, in this example, when the supporting po-
sition of the striker 4 in the right-and-left direction is in a
standard position, the left end of the mount part 53 in
Figs. 19(a) to 19(c) is positioned in an opening border of
the introduction opening 5d of the above-mentioned fit-
ting space 5c. In a case when the left end of the mount
part 53 protrudes further than this (Fig. 19(c)), the sup-
porting position of the striker 4 is adjusted to a right side
rather than the standard position, and also in a case when
the left end of the mount part 53 is receded from this (Fig.
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19(a)), the completion of the supporting positional ad-
justment of the striker 4 to the left side rather than the
standard position can be easily viewed.

[0061] The rest of the structure of the modified exam-
ple of one portion explained above is substantially the
same as the basic structural example shown in Figs. 1
to 11, so that the same symbols, which are used for the
figures according to the basic structural example in Figs.
1to 11, are assigned to the substantially same structural
portions of this modified example of one portion, and their
explanations are omitted.

Incidentally, all contents of the specifications, claims,
drawings, and abstracts of Japanese Patent Applications
No. 2009-29978 filed on February 12, 2009, and No.
2009-125211 filed on May 25, 2009 are cited in their en-
tireties herein and are incorporated as a disclosure of the
specification of the present invention.

Claims

1. Anassist mechanism for a rotational body, compris-
ing:

a striker provided on one of a rotational body or
a supporting body rotatably supporting the rota-
tional body; and

areceiving member provided on the other of the
rotational body or the supporting body, the re-
ceiving member moving after capturing the strik-
er at a predetermined forward-moving position
of the rotational body, and assisting a forward
movement of the rotational body to a forward-
moving ending position, and

wherein the striker is supported by an adjusting
device in a striker base comprising an attach-
ment portion relative to one of the rotational body
or the supporting body so as to be capable of
adjusting a supporting position.

2. Anassist mechanism for a rotational body according
to claim 1, wherein the striker is supported by the
adjusting device in the striker base so as to be ca-
pable of adjusting the supporting position in a direc-
tion approximately along a rotational direction of the
rotational body.

3. Anassist mechanism for a rotational body according
to claim 1, wherein the striker is supported by the
adjusting device in the striker base so as to be ca-
pable of adjusting the supporting position in a direc-
tion crossing the rotational direction of the rotational
body.

4. An assist mechanism for a rotational body according
to claim 1, wherein the striker is supported by the
adjusting device in the striker base so as to be ca-
pable of adjusting the supporting position at least in
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the direction approximately along the rotational di-
rection of the rotational body, and capable of adjust-
ing the supporting position in the direction crossing
the rotational direction of the rotational body.

An assist mechanism for a rotational body according
to claim 2, wherein the adjusting device is structured
by combining

a first part including the striker and supported in the
striker base so as to be capable of moving in the
direction approximately along the rotational direction
of the rotational body, with

a second part, including a latch-engaging portion rel-
ative to a latch-engaged portion formed in the first
part, and supported in the striker base so as to be
capable of being operated to be moved from a latch-
engaging position wherein the latch-engaging por-
tion is latched and engaged with the latch-engaged
portion to a non-latch-engaging position which re-
leases the latch and engagement, and

wherein at least one of the latch-engaging portion
and the latch-engaged portion is provided plurally in
a moving direction of the first part.

An assist mechanism for a rotational body according
to claim 5, wherein an urging device against a move-
ment toward the non-latch-engaging position of the
second part is provided.

An assist mechanism for a rotational body according
to claim 3, wherein the striker base comprises a main
body portion supporting the striker, and a mount part
including the attachment portion relative to one of
either the rotational body or the supporting body, and
combined with the main body portion in a state al-
lowing the main body portion to move in the direction
crossing the rotational direction of the rotational
body,

wherein the adjusting device includes a latch-engag-
ing portionrelative to alatch-engaged portion formed
in the mount part, and is structured by combining the
mount part with a movable part supported in the main
body portion of the striker base so as to be capable
of being operated to be moved from a latch-engaging
position wherein the latch-engaging portion is
latched and engaged with the latch-engaged portion,
to a non-latch-engaging position which releases the
latch and engagement, and

wherein at least one of the above-mentioned latch-
engaging portion and the latch-engaged portion is
provided plurally in the direction crossing the rota-
tional direction of the rotational body.

An assist mechanism for a rotational body according
to claim 7, wherein an urging device against the
movement toward the non-latch-engaging position
of the movable part is provided.
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