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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a lock device
equipped with an opening support mechanism and a slid-
ing doorincluding the lock device equipped with an open-
ing support mechanism, the lock device being applied to
a sash window assembly.

2. Description of the Related Art

[0002] A relatively large force is required to overcome
an inertial force and open a sash window assembly, es-
pecially a sliding door, that is closed and larger in size
as well as heavier than a normal fixture. A lock device
equipped with an opening support mechanism is used in
such sash window assembly (sliding door) requiring the
relatively large force at the beginning of opening it. As
such lock device equipped with an opening support
mechanism, there is known a "hook lock equipped with
an opening support mechanism" disclosed in Japanese
Patent No. 4426477, for example.

[0003] FIG. 11 is a longitudinal profile of the traditional
hook lock equipped with an opening support mechanism
disclosed in Japanese Patent No. 4426477, as seen from
the front of a sliding door.

[0004] The hook lock equipped with an opening sup-
port mechanism includes, in a case 110 mounted to a
sliding door 102, a hook bolt 115 engaged with and dis-
engaged with a striker 104 attached to a jamb, a thumb
turn shaft 120 formed integrally with a thumb turn lever
that switches the hook bolt 115 between a locked position
and an unlocked position, a trigger 117 restricting the
switching of the hook bolt 115 in an unlocked state to the
locked position, and an opening support mechanism. The
opening support mechanism of the hook lock equipped
with an opening support mechanismincludes a kick lever
142 pivotally supported to be able to reciprocate between
a standby position in the case 110 and an operated po-
sition in which the lever partially protrudes from the case
110, a return spring 146 biasing the kick lever 142 to be
moved toward the standby position, and an operation
handle 145 switching the position of the kick lever 142
to the operated position against the biasing force of the
return spring 146.

[0005] The kick lever 142 and the hook bolt 115 are
connected to be able to operate in conjunction with each
other via a link bar 147. According to the hook lock
equipped with an opening support mechanism, the hook
bolt 115 is operated in conjunction with a handle opera-
tion of the operation handle 145 to be unlocked from the
locked state when the sliding door 102 that is fully closed
is forcibly opened with the operation handle 145.
[0006] However, according to the aforementioned
hook lock equipped with an opening support mechanism,
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the operation unit (such as the thumb turn lever) perform-
ing locking and unlocking and the operation handle op-
erating the opening support mechanism are provided
separately. Such hook lock equipped with an opening
support mechanism allows for successive operations to
unlock and open a window but, as an operation to close
the window and lock is performed independently, the op-
eration becomes cumbersome. The structure of the hook
lock equipped with an opening support mechanism is al-
so complex.

[0007] The mechanisms to operate the kick lever and
the hook bolt are all accommodated in one case so that
the case has a complex structure and, at the same time,
it is difficult to dispose the kick lever at an arbitrary posi-
tion away from the position of the operation handle there-
of and is also unable to dispose a plurality of kick levers.
Moreover, there needs to be solved a problem that limi-
tations of the case make it difficult to increase the size
of each component to transmit a large torque with an
operation lever.

[0008] DE 101 07 028 A1 relates to a sliding door with
an energy accumulator. The sliding door is associated
with an energy accumulator which is formed as a spring-
loaded stopper for the door panel. The energy accumu-
lator is supported by the door panel and stops at the wall
opening and assists the movement of the door panel from
the closed position when relaxed. The door panel is held
closed by an unlockable snap connection supported by
same. The snap connection is spring-loaded in the lock-
ing direction and is coupled to a handle lever on the door
through a traction member.

[0009] The present invention has been made in view
of the aforementioned problems, where an object of the
presentinvention is to allow the operation from unlocking
to opening a window or the operation from closing the
window to locking to be successively performed all by
one operation handle with a simple structure in a single
sliding door or double sliding door. Another object of the
present invention is to allow the opening support mech-
anism to be disposed at an arbitrary position and, as
needed, dispose a plurality of the mechanisms by using
alink barto operate and link between the opening support
mechanism of the sliding door and the mechanism op-
erating of the operation handle.

[0010] Yet another object is to allow the operations of
locking, unlocking, and kicking-out of the sliding door to
be performed with one operation handle not to impair the
design.

SUMMARY OF THE INVENTION

[0011] Itis an object of the presentinvention to provide
an improved and useful lock device in which the above-
mentioned problems are eliminated. In order to achieve
the above-mentioned object, there is provided a lock de-
vice according to claim 1.

[0012] Advantageous embodiments are defined by the
dependent claims.
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[0013] According to the invention, a lock device
equipped with an opening support mechanism, includes:
an operation mechanism mountable to a stile of a sliding
door and configured to be operated with an operation
handle; the opening support mechanism configured to
kick out the sliding door; a link bar configured to connect
between the operation mechanism and the opening sup-
port mechanism; and a lock configured to unlock or lock
the sliding door in conjunction with turning of the opera-
tion handle. The operation mechanism includes a slider
configured to move vertically in conjunction with the turn-
ing of the operation handle. The opening support mech-
anism includes: a guide pin attachment unit connected
to the link bar at a predetermined interval from the slider,
the link bar being connected to the slider and transmitting
a vertical motion of the slider; a kick-out arm configured
to turn in order to press one of a sliding door jamb and a
vertical frame in conjunction with the vertical motion of
the guide pin attachment unit; and an operation delay
unit configured to delay a kick-out operation by the kick-
out arm in order for the kick-out operation by the kick-out
arm in the opening support mechanism to be performed
after the sliding door is unlocked by the lock, wherein the
lock device further comprises an idle lock prevention
mechanism including a door stop portion, wherein the
idle lock prevention mechanism is mountable to the stile
of the sliding door while being biased in a direction at
which the door stop portion protrudes from the stile, the
idle lock prevention mechanism is configured to: be en-
gaged with the link bar to inhibit the vertical motion of the
link bar when the sliding door is positioned away from a
frame body at a predetermined distance; and be brought
into contact with one of the sliding door jamb and the
vertical frame to be disengaged from the link bar to allow
both of the vertical motion of the link bar and the turning
of the operation handle when the sliding door is posi-
tioned within the predetermined distance from the frame
body, wherein the door stop portion includes a groove
with a width which corresponds to the predetermined dis-
tance.

[0014] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1is afrontview of a sliding door system to which
a lock device equipped with an opening support
mechanism is applied;

FIG. 2 is a front view illustrating a lock device ac-
cording to the present embodiment;

FIG. 3 is an exploded perspective view of an oper-
ation mechanism;
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FIG. 4 is an enlarged perspective view of a slider;
FIG. 5A is a perspective view of an opening support
mechanism, and FIG. 5B is a perspective view of a
guide pin attachment unit that drives a kick-out arm
of the opening support mechanism;

FIG. 6is a perspective view of a link bar that is plate-
shaped as an example;

FIGS. 7A and 7B are cross-sectional views of an idle
lock prevention mechanism (unlinked unit), where
FIG. 7B is a cross-sectional view of a side view of
the mechanism;

FIGS. 8A to 8D are front views illustrating an overall
structure of the sliding door from a locked position
to an unlocked position as well as an operation of
the opening support mechanism performed with
turning of an operation handle;

FIGS. 9A to 9D are diagrams each illustrating a con-
tact state between a resin nut (contact portion) and
a pressing member (flat surface), the contact state
changing in accordance with the operations in FIGS.
8A to 8D;

FIGS. 10A to 10D are diagrams illustrating an oper-
ating procedure of the idle lock prevention mecha-
nism (unlinked unit) at the time of locking (FIG. 10A),
unlocking (FIG. 10B), kicking out (FIG. 10C) and pre-
venting idle locking (FIG. 10D); and

FIG. 11 is a longitudinal profile of the traditional hook
lock equipped with an opening support mechanism
disclosed in Japanese Patent No. 4426477, as seen
from the front of a sliding door.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0016] Alockdevice equipped with an opening support
mechanism according to an embodiment of the present
invention will now be described with reference to the
drawings.

[0017] FIG. 1 is a front view of a sliding door system 1
to which the lock device equipped with an opening sup-
port mechanism is applied.

[0018] Here, the sliding door system 1 includes a pair
of slidable sashes (sliding doors 2) inside a square frame
body (a top frame 1a, a bottom frame 1b and a jamb
(sliding door jamb) 1c) formed in an opening of a struc-
ture. The sliding door 2 includes a doorframe formed of
a top rail 2a, a bottom rail 2b and left and right stiles 2¢
that are framed into a square shape, and a glass plate
body G fitted inside the doorframe.

[0019] Acrescentlock 3isinstalled atameeting portion
of the sliding doors 2 as needed. A lock device equipped
with an opening support mechanism (hereinafter simply
referred to as a lock device) 10 is installed to the stile 2¢c
on a door end side (door end stile) out of the left and right
stiles 2c. Note that the lock device may be installed not
just to the door end stile but the stile on the meeting por-
tion side (meeting stile).

[0020] FIG. 2is a front view illustrating the lock device



5 EP 3 135 842 B1 6

according to the present embodiment.

[0021] The lock device 10 generally includes an oper-
ation mechanism 20 primarily formed of an operation
handle 20a, a key not illustrated, an opening support
mechanism 60 that provides support in opening the slid-
ing door 2, an idle lock prevention mechanism 70 that
restrains the operation of the key and the opening support
mechanism 60 (causes the key and the mechanism not
to operate) while the sliding door 2 is open, and a link
bar 50 that is a link member transmitting, to the opening
support mechanism 60, a linear motion (vertical motion)
of the operation handle 20a, the motion being obtained
by converting turning (or swinging) of the operation han-
dle.

[0022] In the lock device 10, the operation handle 20a
is turned to close or open the key not illustrated and at
the same time operate the opening support mechanism
60 to push out (kick out) the sliding door from a fully closed
position and support opening of the sliding door 2. While
the sliding door 2 is open, the idle lock prevention mech-
anism 70 prohibits the lock device 10 and the opening
support mechanism 60 from operating.

[0023] Each component of the lock device 10 accord-
ing to the present embodiment will now be described one
by one.

Operation mechanism 20

[0024] FIG. 3 is an exploded perspective view of the
operation mechanism 20.

[0025] The operation mechanism 20 will be described
with reference to FIG. 3. The operation mechanism 20
is formed of the operation handle 20a and a drive mech-
anism 20b including a slider 40 that slides the link bar 50
(refer to FIG. 2) vertically in response to turning of the
operation handle 20a.

[0026] The operation handle 20a is L-shaped in a side
view as illustrated in the figure, and includes a handle
shaft 22 at a base end of the handle. The handle shaft
22 is formed into a square bar with a rectangular outer
face (quadrangle cross section), for example, and is in-
serted into a case 30 through an opening (or a hole not
illustrated) provided to the case 30 via a ring washer 24,
the case accommodating the whole drive mechanism
20b.

[0027] Aringwasher 35is mounted on the handle shaft
22 inserted into the case 30 from inside the case 30,
while at the same time a resin nut 34 is externally fitted
to the handle shaft.

[0028] The resin nut 34 includes a contact portion 34a
with a rectangular outer shape and a circular flange 34b
contiguous with the contact portion 34a. The contact por-
tion 34a of the resin nut 34 is vertically sandwiched by a
flat surface 32a of a pressing member 32 biased by a
bias member, in this case a coil spring 33. The resin nut
34 including the contact portion 34a thus corresponds to
a pressed member in the presentinvention. Note that the
handle shaft 22 with the rectangular cross section can
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also be used as is as the pressed member.

[0029] This structure provides a click motion at the time
of turning the operation handle 20a formed integrally with
the handle shaft 22 as well as an automatic return func-
tion of the operation handle 20a, as will be described
later in detail.

[0030] The handle shaft 22 is fitted into a rectangular
opening 37a (1) of a turning piece 37 through the resin
nut 34 and an opening 36a of a nut cover 36 bearing the
resin nut 34. Through a wave washer 38 and a washer
39, a screw 41 is fastened to an end of the handle shaft
22 passing through the turning piece 37. The turning
piece 37 is thus fixed to the handle shaft 22 of the oper-
ation handle 20a and turns in conjunction with the oper-
ation handle 20a.

[0031] The turning piece 37 includes a main body 37a
including the opening 37a (1) and an extension 37b ex-
tending on one side of the main body 37a. A guide pin
37 (1) is provided integrally with the extension 37b by
arbitrary means such as screwing.

[0032] The guide pin 37 (1) of the turning piece 37 is
engaged with a horizontal guide groove 40 (1) formed in
the slider (sliding piece) 40 that is integrally connected
to the link bar 50. According to such structure, with the
turning piece 37 turning, the guide pin 37 (1) of the turning
piece 37 causes the slider 40 to slide vertically relative
to a case cover 43 (to be described) while sliding through
the horizontal guide groove 40 (1).

[0033] Note thatin order to ensure durability and abra-
sion resistance of an outer periphery of the guide pin 37
(1), itis preferable that a collar 37 (2) made of appropriate
material such as synthetic resin or metal to which a lu-
bricant is applied be mounted to the outer periphery of

the guide pin.

[0034] FIG. 4 is an enlarged perspective view of the
slider 40.

[0035] Theslider40is aplate-like member with a cross

section that is substantially L-shaped as illustrated in
FIGS. 3 and 4. The slider 40 includes a plate-like body
portion 40a and a plate-like connection portion 40b that
protrudes at a right angle from one side positioned be-
tween upper and lower ends of the body portion 40a and
that has a shorter length between upper and lower ends
than that of the body portion 40a.

[0036] A pair of upper and lower guide grooves 40a (1)
and 40a (2) thathave the same vertical length and extend
in a straight line are formed in the body portion 40a. The
horizontal guide groove 40 (1) is provided at a center part
ofthe body portion 40ainits vertical direction and extends
from one side thereof in a width direction. The guide pin
37 (1) with the collar 37 (2) of the turning piece 37 is
inserted into the horizontal guide groove 40 (1).

[0037] As illustrated in FIG. 4, connection holes 40b
(1) and 40b (2) are provided at upper and lower parts of
the connection portion 40b. The connection portion 40b
is screwed to the link bar 50 through the connection holes
40b (1) and 40b (2).

[0038] ReferringbacktoFIG. 3, the case cover 43 cov-
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ers a surface of the case 30 opposite to the surface
through which the operation handle 20a is inserted.
[0039] Guide pins 42a and 42b are provided integrally
with a surface of the case cover 43 by arbitrary means
such as screwing, the surface facing the slider 40. The
guide pins 42a and 42b are inserted into the upper and
lower guide grooves 40a (1) and 40a (2) (refer to FIG. 4)
of the slider 40, respectively.

[0040] Holes 43a and 43b are provided at upper and
lower ends of the case cover 43. A screw 44 is screwed
into a screw pipe 30a of the case 30 through the holes
43a and 43b provided in the case cover 43. The case
cover 43 is fixed to the case 30 as a result.

[0041] FIG. 3 also illustrates a protective cap 31 cov-
ering upper and lower parts of the case 30.

[0042] The handle shaft22 of the operation handle 20a
is provided with a lock such as a known latch that turns
in conjunction with the handle shaft 22. Accordingly, the
dooris unlocked when the operation handle 20ais turned
90° or the like to disengage the latch from a latching tool
provided in the doorframe before a kick-out roller 64 of
the opening support mechanism 60 is operated.

[0043] Note thatthe lock can adopt any structure (such
as locks disclosed in Japanese Utility Model Application
Publication No. 59-15584 and Japanese Patent Applica-
tion Laid-open No. 2006-241748) as long as locking or
unlocking can be performed by turning the operation han-
dle 20a. Here, the operation handle 20a is turned to per-
form locking or unlocking with operating the latch and the
like directly by the handle shaft 22 of the operation handle
20a, or to perform locking or unlocking in conjunction with
the vertical motion of the link bar 50.

[0044] Next, the opening support mechanism 60 will
be described with reference to FIGS. 2, 5A and 5B.
[0045] FIG. 5A is a perspective view of the opening
supportmechanism 60, and FIG. 5B is a perspective view
of a guide pin attachment unit 54 that drives a kick-out
arm 63 of the opening support mechanism 60.

[0046] The opening support mechanism 60 generally
includes a board 61 for attachment and the kick-out arm
63 pivotally mounted to the board 61.

[0047] The board 61 includes an attachment portion
61a to be attached to the stile 2¢ of the sliding door and
an arm support 61b bent at a right angle from the attach-
ment portion 61a and supporting the kick-out arm, and
is thus substantially L-shaped in the cross section.
[0048] The kick-out arm 63 is pivotally mounted to the
arm support 61b near an upper end thereof via a con-
necting pin 62, asillustrated in FIG. 5A. The kick-out roller
64 being a kick-out unit is rotatably fixed to a free end
(turning end) of the kick-out arm 63.

[0049] A first guide groove 61b (1) is provided in the
arm support 61b along a vertical direction (along the di-
rection of movement of the link bar 50) as illustrated in
the figure. A second guide groove 63a extending verti-
cally in the figure and further bent obliquely upward from
an upper end of the vertical portion to be substantially L-
shaped overall is provided in the kick-out arm 63. The
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vertical portions of the first and second guide grooves
61b (1) and 63a are in alignment with each other as il-
lustrated in the figure 5A.

[0050] The guide pin attachment unit 54 has a sub-
stantially L-shaped cross section as illustrated in FIG.
5B. An attachment face 54a of the guide pin attachment
unit 54 is fixed to the link bar 50 by appropriate means
such as screwing. A guide pin 56 stands on a guide pin
attachment face 54b that is bent at a right angle from the
attachment face 54a of the guide pin attachment unit 54.
[0051] Asillustrated in FIG. 5A, the guide pin 56 is in-
serted through both of the first guide groove 61b (1) of
the arm support 61b of the board 61 and the second guide
groove 63a bent in the near L-shape and formed in the
kick-out arm 63.

[0052] When the operation mechanism 20 moves the
link bar 50 upward by turning the operation handle 20a
while the sliding door 2 is closed in the aforementioned
structure, the guide pin 56 moves upward through the
vertical groove portions of the first guide groove 61b (1)
and the second guide groove 63a. While the guide pin
56 moves upward through the vertical groove portion of
the second guide groove 63a, the kick-out arm 63 is not
driven and immovable, but the key not illustrated is un-
locked by the turning of the operation handle 20a.
[0053] When the guide pin 56 thereafter moves further
upward with the turning of the operation handle 20a and
reaches the groove portion extending obliquely upward
of the second guide groove 63a, the guide pin 56 moving
upward pushes up the groove portion extending obliquely
upward. This allows the kick-out arm 63 to turn about the
connecting pin 62, move outside of the stile 2c of the
sliding door, and kick the sliding door jamb 1c to push
the sliding door 2 out in a direction to be opened.
[0054] In the present embodiment, as described
above, the key is unlocked first with the turning of the
operation handle 20a, followed by the operation of the
kick-out arm 63. In this case, a delay in the operation
from the start of the turning of the operation handle 20a
to the start of the operation of the kick-out arm 63 is re-
alized by a lost motion of the guide pin 56 moving through
the vertical groove portion of the second guide groove
63a. Accordingly, the guide pin 56 performing the lost
motion through the vertical groove portion of the second
guide groove 63a makes up an operation delay unit of
the present invention.

[0055] Note thatinthe presentembodiment, the length
of the vertical groove portion of the second guide groove
63a is set to the length along which the slider 40 and the
link bar 50 slide when the operation handle 20a is turned
90°.

[0056] While one opening support mechanism 60
(kick-out arm 63) is provided in the aforementioned de-
scription, the lock device of the present invention is not
limited to such case.

[0057] Thatis, a plurality of the opening support mech-
anisms 60 can be attached to upper and lower parts of
the stile 2c at a predetermined interval and operated in
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conjunction with the link bar 50. By adopting such struc-
ture, the plurality of the opening support mechanisms 60
can be operated simultaneously by a single turning op-
eration of the operation handle 20a. The opening support
mechanisms 60 being operated simultaneously, the slid-
ing door 2 can be pushed out in a balanced manner and
pushed out smoothly from a fully closed position com-
pared to the case where one opening support mechanism
60 is provided.

[0058] The link bar 50 will now be described.

[0059] Thelinkbar50isformedas alink member trans-
mitting the turning force of the operation handle 20a of
the operation mechanism 20 to the opening support
mechanism 60. The link bar 50 can formed into any shape
such as aplate orabaras long asitcan transmit a vertical
motion based on the turning of the operation handle 20a
to the opening support mechanism 60 while at the same
time an idle lock prevention mechanism 70 (to be de-
scribed) can be operated, the vertical motion being con-
verted in the operation mechanism 20. The link bar of
the present invention is thus used as a general term for
those forms.

[0060] FIG. 6 is a perspective view of the link bar 50
that is plate-shaped as an example.

[0061] The connection portion 40b of the slider 40 is
connected to a lower end side of the link bar 50. The
guide pin attachment unit 54 is connected to an upper
end side of the link bar 50.

[0062] A horizontal notch 55 is formed midway be-
tween upper and lower ends of the link bar 50. The notch
55 forms a part of the idle lock prevention mechanism 70
illustrated in FIG. 2. That s, the notch 55 is engaged with
a wall 72b (1) (FIGS. 7A and 7B) being a stopper of the
idle lock prevention mechanism 70 when the sliding door
is open, whereby the vertical motion of the link bar 50 is
inhibited to be able to prevent idle locking of the lock
when the sliding door is open.

[0063] A detailed structure of the idle lock prevention
mechanism 70 will now be described.

[0064] FIG. 7Ais a cross-sectional view of the idle lock
prevention mechanism 70 (unlinked unit), and FIG. 7B
is a cross-sectional view of a side view of the mechanism.
[0065] As illustrated in FIG. 2, the idle lock prevention
mechanism 70 is provided at an appropriate position be-
tween the operation mechanism 20 and the opening sup-
port mechanism 60 along the link bar 50 that is disposed
along the stile 2c (refer to FIG. 1). As illustrated in FIGS.
7A and 7B, the idle lock prevention mechanism 70 gen-
erally includes a door stop portion (also called a trigger)
72 having a contact face 72a to be in contact with the
sliding door 2 when it is closed, a biasing unit which in
this case is a coil spring 74 pressing and biasing the door
stop portion 72 to the side of the sliding door jamb 1c at
all times, and a case 75 accommodating those units and
having a side wall to be a guide when the door stop portion
72 comes out.

[0066] The door stop portion 72 includes the contact
face 72a to be in contact with the sliding door jamb 1c,
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a groove 72b formed on an inner side of the contact face
72ain the direction in which it protrudes and allowing the
link bar 50 to pass (a wall 72b (1) to be described is
preferably reinforced with reinforcement material), and
the wall 72b (1) being in contact with the notch 55 (spe-
cifically upper and lower wall faces 55a (1) and 55a (2)
thereof (refer to FIG. 6)) of the link bar 50 and serving as
a stopper inhibiting the vertical motion of the link bar 50
when the sliding door 2 is positioned away from the sliding
door jamb 1c to cause the door stop portion 72 to protrude
from the stile 2c.

[0067] When the sliding door 2 is fully closed, the con-
tact face 72a is in contact with the sliding door jamb 1c
or avertical frame so that the door stop portion 72 retreats
to the side of the stile 2c while compressing the coil spring
74. When the sliding door is open, on the other hand, the
door stop portion 72 protrudes from the stile 2c by the
biasing force (elastic force) of the coil spring 74. Note
that FIGS. 7A and 7B both illustrate the state in which
the door stop portion 72 protrudes by the biasing force
of the coil spring 74.

[0068] A width W1 of the groove 72b of the door stop
portion 72 illustrated in FIG. 7B is wider than a width W2
of the link bar 50. This allows the link bar 50 to move
freely in a vertical direction while the fully closed sliding
door 2 is opened by a width (distance) corresponding to
the predetermined width W1.

[0069] When the sliding door 2 is opened by the width
corresponding to the width W1, the notch 55 of the link
bar 50 comes into contact with the wall 72b (1) of the
door stop portion 72 to inhibit the vertical motion of the
link bar 50. From that point on, the link bar 50 being re-
strained cannot be turned even when one attempts to
turn the operation handle 20a, whereby the idle locking
of the lock as well as the operation of the kick-out arm
63 are inhibited.

[0070] When the contact face 72a of the door stop por-
tion 72 protruding from the stile 2c is brought into contact
with the sliding door jamb 1c or the vertical frame in clos-
ing the sliding door 2 toward the fully closed position, the
door stop portion 72 retreats against the biasing force of
the coil spring 74. In this case, the link bar 50 is released
from contact with the door stop portion 72 to be able to
move freely in the vertical direction through the groove
72b of the door stop portion 72, when the retreating width
of the door stop portion 72 exceeds a width W2 of the
wall 72b (1) of the groove 72b in contact with the link bar
50 (the width is preferably formed equal to the width of
the link bar 50). As aresult, the sliding door can be locked
at this position, namely before reaching the fully closed
position.

[0071] An overall operation of the lock device accord-
ing to the aforementioned embodiment of the present
invention will now be described with reference to the
drawings.

[0072] FIGS. 8A to 8D are front views illustrating an
overall structure of the sliding door from a locked position
to an unlocked position as well as an operation of the
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opening support mechanism 60 performed with the turn-
ing of an operation handle 20a. FIGS. 9A to 9D are dia-
grams each illustrating a contact state between the resin
nut 34 (contact portion 34a) and the pressing member
32 (flat surface 32a), the contact state changing in ac-
cordance with the operations in FIGS. 8A to 8D.

[0073] Thatis, FIG. 8A illustrates a state in which the
sliding door is closed and locked by the lock device with
the operation handle 20a at an upright position as illus-
trated in the figure, for example. Moreover, flat surfaces
of the contact portion 34a of the handle shaft 22 and the
flat surface 32a of the pressing member 32 at that time
are in contact with each other (refer to FIG. 9A).

[0074] When the sliding door is to be opened, the op-
eration handle 20a is first turned downward from the up-
right position (turned counterclockwise in FIG. 8A).
[0075] With the turning of the operation handle 20a,
the handle shaft 22 and the resin nut 34 externally fitted
to the handle shaft 22 illustrated in FIG. 9A are turned.
At this time, the resin nut 34 is turned while vertically
stretching out the flat surface 32a of the pressing member
32 against the pressing force from the pressing member
32.

[0076] The turning piece 37 integrally connected to the
handle shaft 22 turns at the same time. With the turning
of the turning piece 37, the guide pin 37 (1) with the collar
37 (2) of the turning piece 37 turns upward to push up
the horizontal guide groove 40 (1) of the slider 40. The
slider 40 moves up smoothly while the upper and lower
guide grooves 40a (1) and 40a (2) of the slider 40 are
guided by the guide pins 42a and 42b attached to the
case cover 43. When the slider 40 moves up, the link bar
50 connected integrally with the slider 40 moves up as
well.

[0077] When the link bar 50 moves up, the guide pin
56 of the guide pin attachment unit 54 attached to the
upper part of the link bar 50 moves up through the first
guide groove 61b (1) and the second guide groove 63a.
At the same time, with the turning of the handle shaft 22,
the latch not illustrated is pulled up from the latching por-
tion on the doorframe and unlocked.

[0078] When the link bar 50 moves further upward with
the turning of the operation handle 20a, the guide pin 56
of the guide pin attachment unit 54 of the link bar 50
reaches the bent portion extending obliquely upward of
the second guide groove 63a of the kick-out arm 63.
[0079] FIGS. 8B and 9B illustrate the position of the
operation handle 20a and a positional relationship be-
tween the resin nut 34 (contact portion 34a) and the
pressing member 32 (flat surface 32a) at this time.
[0080] Thatis, the operation handle 20a and the resin
nut 34 are both turned 90° from the start of the operation.
[0081] In this state, as with FIG. 9A, the flat surface
32a of the pressing member 32 is in contact with the
rectangular face of the contact portion 34a in the vertical
direction. The flat surface of the contact portion 34a and
the flat surface 32a of the pressing member 32 are in
contact with each other and kept stable under the action
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of the pressing force of the pressing member 32.
[0082] Whenthe operation handle 20a is turned further
from this state, the guide pin 56 of the guide pin attach-
ment unit 54 connected to the link bar 50 moves further
upward. Upon reaching the portion tilted obliquely up-
ward of the second guide groove 63a, the guide pin 56
is brought into contact with an upper wall of the oblique
portion of the second guide groove 63a and pushes the
upper wall of the second guide groove 63a upward. This
allows the kick-out arm 63 provided with the second guide
groove 63a to turn upward about the connecting pin 62.
[0083] With the turning of the kick-out arm 63, the kick-
out roller 64 pivotally fixed at the free end (turning end)
of the kick-out arm 63 pushes the sliding door jamb and
separates (or kicks out) the sliding door from the sliding
door jamb. The kick-out roller 64 keeps kicking out the
sliding door until the guide pin 56 reaches an end of the
oblique upward portion of the second guide groove 63a
with the turning of the operation handle 20a.

[0084] FIGS. 8C and 9C illustrate the position of the
operation handle 20a and the positional relationship be-
tween the resin nut 34 (contact portion 34a) and the
pressing member 32 (flat surface 32a) at this time.
[0085] Each of the operation handle 20a and the resin
nut 34 is turned less than 120° from the state in FIGS.
8A and 9A to reach the position illustrated in FIGS. 8C
and 9C, in the present embodiment.

[0086] Next, there will be described how the state re-
turns from the state in FIGS. 8C and 9C to the state in
FIGS. 8D and 9D. This operation is performed automat-
ically in the present embodiment. That is, as has been
described, the pressing member 32 including the flat sur-
face 32a that is in vertical contact with the rectangular
face of the contact portion 34a is vertically biased by the
coil spring 33 (refer to FIG. 3) and brought into contact
with the contact portion 34a of the resin nut 34 accom-
modating the handle shaft 22, each of the contact portion
and the handle shaft having the quadrangle cross sec-
tion.

[0087] FIGS. 8C and 9C illustrate the state in which
the operation handle 20a (and thus the contact portion
34a) is turned about 30° from the state in FIGS. 8B and
9B. In this state, the guide pin 56 of the guide pin attach-
ment unit 54 of the link bar 50 is in contact with the upper
end of the bent portion of the second guide groove 63a
of the kick-out arm 63 extending obliquely upward, and
the operation handle 20a (contact portion 34a) is turned
to the farthest position.

[0088] In this case, the flat surface of the contact por-
tion 34ais in contact with the flat surface 32a of the press-
ing member 32 at an angle of about 30°. The positional
relationship between the two is thus unstable where mo-
mentin areverse turning direction is acting on the contact
portion 34a. Accordingly, when one lets go of the oper-
ation handle 20a in the state illustrated in FIGS. 8C and
9C, the operation handle 20a turns in a direction opposite
to the direction in which the handle turns to reach the
state in FIGS. 8C and 9C from the state in FIGS. 8B and
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9B, whereby the contact portion 34a returns to the state
illustrated in FIGS. 8D and 9D (FIGS. 8B and 9B). That
is, the resin nut 34 turns automatically to return to the
state in FIGS. 8B and 9B, thereby causing the link bar
50 to move down. When the link bar 50 moves down, the
guide pin 56 of the guide pin attachment unit 54 moves
down through the bent portion of the second guide groove
63a of the kick-out arm 63 extending obliquely upward.
This allows the kick-out roller 64 of the opening support
mechanism 60 to return to a standby position inside the
stile 2c of the sliding door.

[0089] Moreover, as is apparent from the aforemen-
tioned description, every turning of the operation handle
20a is exerted as a click motion.

[0090] The idle lock prevention mechanism 70 is then
operated to prevent idle locking at the stage where the
series of unlocking and kick-out operations of the sliding
door is completed. This point will now be described.
[0091] As hasbeen described, the idle lock prevention
mechanism 70 is provided at the appropriate position be-
tween the operation mechanism 20 and the opening sup-
port mechanism 60 along the link bar 50 that is disposed
along the stile 2c.

[0092] FIGS. 10A to 10D are diagrams illustrating an
operating procedure of the idle lock prevention mecha-
nism 70 (unlinked unit) at the time of locking (FIG. 10A),
unlocking (FIG. 10B), kicking out (FIG. 10C) and prevent-
ing idle locking (FIG. 10D).

[0093] That is, in the state illustrated in FIG. 10A, the
stile 2c of the sliding door and the sliding door jamb 1c
are in contact with each other so that the door stop portion
72 is in contact with the sliding door jamb 1c or vertical
frame against the biasing force of the coil spring 74. The
door stop portion 72 is thus held still on the side of the
stile 2c, thereby allowing the link bar 50 to move freely
through the groove 72b of the door stop portion 72.
[0094] In the stateillustrated in FIG. 10B, the notch 55
of the link bar 50 passes through the groove 72b of the
door stop portion 72 as the link bar moves upward. The
opening support mechanism 60 is not yet operated at
this stage even though the lock is unlocked. Accordingly,
the stile 2¢ of the sliding door and the sliding door jamb
1c are in contact with each other so that the link bar 50
can move freely through the groove 72b of the door stop
portion 72 as with FIG. 10A.

[0095] In the state illustrated in FIG. 10C, the link bar
50 is at the highest position.

[0096] The sliding door is separated from the sliding
door jamb 1cinthis state, whereby aforce from the sliding
door jamb 1c against the coil spring 74 does not act on
the door stop portion 72. This causes the door stop por-
tion 72 to be on the verge of protruding outward from the
stile 2¢ of the sliding door but, since a lower portion of
the notch 55 of the link bar 50 is in contact with a lower
side wall of the groove 72b of the door stop portion 72,
the protrusion of the door stop portion 72 is prevented.
[0097] FIG. 10D illustrates the state in which the link
bar 50 is moved down from the state in FIG. 10C as the
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kick-out roller 64 once kicked out returns to the original
standby position automatically. Thatis, the door stop por-
tion 72 restrained by the link bar 50 is released at the
instant when the notch 55 of the link bar 50 is in alignment
with the groove 72b while the link bar 50 moves down-
ward, whereby the biasing force of the coil spring 74 caus-
es the door stop portion 72 to pop out of the stile 2¢
through the notch 55 of the link bar 50.

[0098] When one end of the door stop portion 72 pops
out of the stile 2c, upper and lower ends 55a and 55b of
the notch 55 of the link bar 50 are positioned to sandwich
the door stop portion 72 in the vertical direction. Accord-
ingly, the wall 72b (1) of the door stop portion 72 is brought
into contact with the upper end 55a of the link bar 50
when the link bar 50 is to be moved upward, whereas a
lower wall face of the door stop portion 72 is brought into
contact with the lower end 55b of the link bar 50 when
the link bar 50 is to be moved downward. The link bar 50
cannot be moved as a result.

[0099] Theidle locking of the lock can thus be prevent-
ed.
[0100] There has been described the operation of the

lock device from the unlocking of the lock to the kicking
out of the sliding door, according to the embodiment of
the present invention. When the sliding door that is open
is to be brought into contact with the sliding door jamb,
on the other hand, the sliding door is first brought into
contact with the sliding door jamb, then the operation
handle is turned clockwise with respect to FIG. 8 from
the state in FIG. 8B to the state in FIG. 8A. This allows
the latch connected to the handle shaft of the operation
handle to be engaged with the latching portion on the
sliding door jamb to complete locking.

[0101] In such case, the aforementioned hook lock in
the related art performing the engagement of the lock
with turning of the thumb turn lever cannot use relatively
large moment as that of the operation handle. When the
operation handle is provided in place of the thumb turn
lever, it is difficult to arrange the total of two operation
handles in the device, while at the same time the design
is impaired.

[0102] Moreover, according to the present embodi-
ment, the continuity of operation can be ensured because
the operation of locking or unlocking and kicking out can
be performed all by one operation handle in an orderly
manner. In addition, the operation handle itself is in-
creased in size to allow for the use of relatively large
moment by the operation handle.

[0103] As aresult, locking can be performed strongly
compared to a lock mechanism of the related art, and a
sash window assembly can be locked while crushing air-
tight material being interposed.

[0104] Furthermore, the idle locking of the lock can be
prevented automatically by a simple structure of the con-
tact between the door stop portion and the link bar,
whereby one can obtain an effect such as the simplified
operation of the lock device as a whole.

[0105] According to the present invention, the opera-
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tion associated with the sliding door (single sliding door
or double sliding door) including unlocking to opening the
window or closing the window to locking can be succes-
sively performed all by one operation handle. Moreover,
the opening support mechanism can be disposed at an
arbitrary position and, as needed, a plurality of the mech-
anisms can be disposed by using the link bar to link the
operation of the opening support mechanism of the slid-
ing door and the mechanism operating the operation han-
dle. Furthermore, the design is not impaired since the
operations of locking, unlocking, and kicking-out of the
sliding door are performed with one operation handle.

Claims

1. Alockdevice (10) equipped with an opening support
mechanism (60), the device (10) comprising:

an operation mechanism (20) mountable to a
stile (2c) of a sliding door (2) and configured to
be operated with an operation handle (20a);
the opening support mechanism (60) configured
to kick out the sliding door (2);

a link bar (50) configured to connect between
the operation mechanism (20) and the opening
support mechanism (60); and

a lock configured to unlock or lock the sliding
door (2) in conjunction with turning of the oper-
ation handle (20a), wherein

the operation mechanism (20) includes a slider
(40) configured to move vertically in conjunction
with the turning of the operation handle (20a),
the opening support mechanism (60) includes:

a guide pin attachment unit (54) connected
to the link bar (50) at a predetermined inter-
val from the slider (40), the link bar (50) be-
ing connected to the slider (40) and trans-
mitting a vertical motion of the slider (40);
a kick-out arm (63) configured to turn in or-
der to press one of a sliding door jamb (1c)
and a vertical frame in conjunction with the
vertical motion of the guide pin attachment
unit (54); and

an operation delay unit configured to delay
akick-out operation by the kick-out arm (63)
in order for the kick-out operation by the
kick-out arm (63) in the opening support
mechanism (60) to be performed after the
sliding door (2) is unlocked by the lock,
characterized in that

the lock device (10) further comprises an idle
lock prevention mechanism (70) including a
door stop portion (72), wherein

the idle lock prevention mechanism (70) is
mountable to the stile (2¢) of the sliding door (2)
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while being biased in a direction at which the
door stop portion (72) protrudes from the stile
(20),

the idle lock prevention mechanism (70) is con-
figured to:

be engaged with the link bar (50) to inhibit
the vertical motion of the link bar (50) when
the sliding door (2) is positioned away from
aframe body (1a,1b,1c) at a predetermined
distance; and configured to

be brought into contact with one of the slid-
ing door jamb (1c) and the vertical frame to
be disengaged from the link bar (50) to allow
both of the vertical motion of the link bar (50)
and the turning of the operation handle
(20a) when the sliding door (2) is positioned
within the predetermined distance from the
frame body (1a,1b,1c),

wherein the door stop portion (72) includes
a groove (72b) with a width (W1) which cor-
responds to the predetermined distance.

2. The lock device (10) according to claim 1, wherein
the idle lock prevention mechanism (70) is formed
as an unlinked unit which is unlinked from the link
bar (50) moving vertically in the opening support
mechanism (60).

3. The lock device (10) according to claim 1 or 2, the
device (10) further comprising:

aresin nut (34) configured to turn integrally with
the operation handle (20a); and

a pressing member (32) that includes a contact
face (32a) in surface contact with the resin nut
(34), is arranged to sandwich the resin nut (34),
and is biased toward an outer face of the resin
nut (34) by a biasing unit (33), wherein

the pressing member (32) is configured to exert
momentin areverse turning direction on the res-
in nut (34) when the operation handle (20a) is
turned to the farthest position.

4. A sliding door (2) comprising the lock device (10)
according to any one of claims 1 to 3.

Patentanspriiche

1. Verriegelungsvorrichtung (10), die mit einem Off-
nungsunterstitzungsmechanismus (60) ausgestat-
tet ist, wobei die Vorrichtung (10) Folgendes um-
fasst:

einen Betatigungsmechanismus (20), der an ei-
nem aufrechten Flugelprofil (2c) einer Schiebe-
tur (2) angebracht werden kann und konfiguriert
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ist, mit einem Betéatigungsgriff (20a) betatigt zu
werden;

den Offhungsunterstiitzungsmechanismus
(60), der konfiguriert ist, die Schiebetir (2) aus-
zuldsen;

einen Verbindungsstab (50), der konfiguriert ist,
zwischen dem Betatigungsmechanismus (20)
und dem Offnungsunterstiitzungsmechanis-
mus (60) zu verbinden; und

eine Verriegelung, die konfiguriert ist, die Schie-
betir (2) in Verbindung mit dem Drehen des Be-
tatigungsgriffs (20a) zu entriegeln oder zu ver-
riegeln, wobei

der Betatigungsmechanismus (20) einen Schie-
ber (40) enthalt, der konfiguriert ist, sich in Ver-
bindung mit dem Drehen des Betéatigungsgriffs
(20a) vertikal zu bewegen,

der Offnungsunterstiitzungsmechanismus (60)
Folgendes enthalt:

eine Fuhrungsstiftbefestigungseinheit (54),
die in einem vorgegebenen Abstand von
dem Schieber (40) mit dem Verbindungs-
stab (50) verbunden ist, wobei der Verbin-
dungsstab (50) mit dem Schieber (40) ver-
bunden ist und eine vertikale Bewegung
des Schiebers (40) Ubertragt;

einen Auslésearm (63), der konfiguriert ist,
sich zu drehen, um in Verbindung mit der
vertikalen Bewegung der Fuhrungsstiftbe-
festigungseinheit (54) entweder auf eine
Schiebetiireinfassung (1c) oder auf einen
vertikalen Rahmen zu driicken; und

eine Betatigungsverzogerungseinheit, die
konfiguriert ist, einen Ausldsevorgang
durch den Auslésearm (63) zu verzdgern,
damit der Auslésevorgang durch den Aus-
I6searm (63) in dem Offhungsunterstiit-
zungsmechanismus (60) durchgefiihrtwird,
nachdem die Schiebetir (2) durch die Ver-
riegelung entriegelt worden ist, dadurch
gekennzeichnet, dass

die Verriegelungsvorrichtung (10) ferner einen
Leerlaufverriegelungs-Verhinderungsmecha-
nismus (70) umfasst, der einen Turanschlagab-
schnitt (72) enthalt, wobei

der Leerlaufverriegelungs-Verhinderungsme-
chanismus (70) auf dem aufrechten Fligelprofil
(2c) der Schiebetir (2) angebracht werden
kann, wahrend er in einer Richtung vorbelastet
ist, in der der Tiranschlagabschnitt (72) von
dem aufrechten Fligelprofil (2c) vorsteht,

der Leerlaufverriegelungs-Verhinderungsme-
chanismus (70) konfiguriert ist:

sich mit dem Verbindungsstab (50) in Eingriff zu
befinden, um die vertikale Bewegung des Ver-
bindungsstabs (50) zu unterbinden, wenn die
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Schiebetir (2) um einen vorgegebenen Abstand
von einem Rahmenkdrper (1a, 1b, 1c) entfernt
angeordnet ist; und konfiguriert ist:

entweder mit der Schiebetlreinfassung
(1c) oder dem vertikalen Rahmen derart in
Kontakt gebracht zu werden, dass er vom
Verbindungsstab (50) getrennt wird, um so-
wohl die vertikale Bewegung des Verbin-
dungsstabs (50) als auch das Drehen des
Betatigungsgriffs (20a) zu ermdglichen,
wenn die Schiebetur (2) innerhalb des vor-
gegebenen Abstands vom Rahmenkérper
(1a, 1b, 1c) angeordnet ist,

wobei der Turanschlagabschnitt (72) eine
Rille (72b) mit einer Breite (W1), die dem
vorgegebenen Abstand entspricht, enthalt.

Verriegelungsvorrichtung (10) nach Anspruch 1, wo-
bei

der Leerlaufverriegelungs-Verhinderungsmecha-
nismus (70) als eine entkoppelte Einheit gebildet ist,
die vom Verbindungsstab (50) entkoppelt ist, der
sich im Offnungsunterstiitzungsmechanismus (60)
vertikal bewegt.

Verriegelungsvorrichtung (10) nach Anspruch 1 oder
2, wobei die Vorrichtung (10) ferner Folgendes um-
fasst:

eine Mutter (34) aus Harz, die konfiguriert ist,
sich mit dem Betatigungsgriff (20a) einteilig zu
drehen; und

ein Drickelement (32), das eine Kontaktflache
(32a) in Oberflachenkontakt mit der Mutter (34)
aus Harz enthélt, das derartangeordnetist, dass
die Mutter (34) aus Harz eingebettet ist, und
durch eine Vorbelastungseinheit (33) in Rich-
tung einer AuRenflache der Mutter (34) aus Harz
vorbelastet ist, wobei

das Driickelement (32) konfiguriert ist, ein Mo-
ment in einer umgekehrten Drehrichtung auf die
Mutter (34) aus Harz auszuiiben, wenn der Be-
tatigungsgriff (20a) in die am weitesten entfernte
Position gedreht wird.

4. Schiebetiir (2), die die Verriegelungsvorrichtung (10)

nach einem der Anspriiche 1 bis 3 umfasst.

Revendications

Dispositif de verrouillage (10) doté d’'un mécanisme
de support douverture (60), le dispositif (10)
comprenant :

un mécanisme de fonctionnement (20) pouvant
étre monté sur un montant (2c) d’'une porte cou-
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lissante (2) etcongu pour étre actionné avec une
poignée d’actionnement (20a) ;

le mécanisme de support d’ouverture (60) congu
pour faire sortir la porte coulissante (2) ;

une barre de liaison (50) congue pour étre reliée
entre le mécanisme de fonctionnement (20) et
le mécanisme de support d’ouverture (60) ; et
un verrou congu pour déverrouiller ou verrouiller
la porte coulissante (2) tout en tournant la poi-
gnée d’actionnement (20a),

le mécanisme de fonctionnement (20) compre-
nant une glissiere (40) congue pour se déplacer
verticalement tout en tournant la poignée d’ac-
tionnement (20a),

le mécanisme de support d’ouverture (60)
comprenant :

une unité de fixation de tige de guidage (54)
reliée a la barre de liaison (50) au niveau
d’'un intervalle prédéterminé depuis la glis-
siere (40), la tige de liaison (50) étant reliée
a la glissiere (40) et transmettant un mou-
vement vertical de la glissiere (40) ;

un bras de déclenchement (63) congu tour-
ner afin d’appuyer un montant de porte cou-
lissante (1¢) ou un cadre vertical conjointe-
ment avec le mouvement vertical de l'unité
de fixation de tige de guidage (54) ; et

une unité de retard de fonctionnement congcue
pour retarder une opération de déclenchement
par le bras de déclenchement (63) pour que
I'opération de déclenchement par le bras de dé-
clenchement (63) dans le mécanisme de sup-
port d’ouverture (60) soit effectuée apres que la
porte coulissante (2) a été déverrouillée par le
verrou, caractérisé en ce que

le dispositif de verrouillage (10) comprend en
outre un mécanisme de prévention de verrou
inactif (70) comprenant une partie d’arrét de por-
te (72),

le mécanisme de prévention de verrou inactif
(70) pouvant étre monté sur le montant (2c) de
la porte coulissante (2) tout en étant sollicité
dans un sens dans lequel la partie d’arrét de
porte (72) fait saillie depuis le montant (2c),

le mécanisme de prévention de verrou inactif
(70) étant congu pour :

étre mis en prise avec la barre de liaison
(50) pour empécher le mouvement vertical
de la barre de liaison (50) lorsque la porte
coulissante (2) est positionnée a distance
d’'un corps de cadre (1a,1b,1c) a une dis-
tance prédéterminée ; et congu pour

étre mis en contact avecle montant de porte
coulissante (1c) ou le cadre vertical devant
étre sépare de la barre de liaison (50) pour
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permettre a la fois le mouvement vertical de
la barre de liaison (50) et la rotation de la
poignée d’actionnement (20a) lorsque la
porte coulissante (2) est positionnée dans
la limite de la distance prédéterminée de-
puis le corps de cadre (1a,1b,1c),

la partie d’arrét de porte (72) comprenant
une rainure (72b) avec une largeur (W1) qui
correspond a la distance prédéterminée.

2. Dispositif de verrouillage (10) selon la revendication
1, dans lequel
le mécanisme de prévention de verrou inactif (70)
est formé en tant qu’unité non liée qui est dissociée
delabarre deliaison (50) se déplagant verticalement
dans le mécanisme de support d’ouverture (60).

3. Dispositif de verrouillage (10) selon la revendication
1 ou 2, le dispositif (10) comprenant en outre :

un écrou en résine (34) congu pour tourner d’'un
seul tenant avec la poignée d’actionnement
(20a) ; et

un élément presseur (32) qui comprend une face
de contact (32a) en contact superficiel avec
I’écrou en résine (34), étant congu pour prendre
en sandwich I'écrou en résine (34), et étant sol-
licité vers une face extérieure de I'écrou en ré-
sine (34) par une unité de sollicitation (33),
I'élément presseur (32) étant congu pour exer-
cerun momentdans un sens de rotation inverse
sur I'écrou en résine (34) lorsque la poignée
d’actionnement (20a) est tournée vers la posi-
tion la plus éloignée.

4. Porte coulissante (2) comprenantle dispositif de ver-
rouillage (10) selon I'une quelconque des revendi-
cations 1 a 3.
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