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(54) Opening-closing device with lock

(57) The invention provides a simple and compact
construction in an opening-closing device with a lock for
also performing a closing lock by power of an actuator
for opening and closing a sliding door (11). Further, it is
prevented that the lock is performed before reaching a
full closing position and the lock is unintentionally re-
leased at a breaking time of the actuator.

Therefore, the invention has an unillustrated actua-
tor as an opening-closing driving source of sliding doors
able to be reciprocated, a planetary gear mechanism (20)
for inputting driving force of this accuator thereto, and a
lock mechanism (30) able to lock the sliding doors in a
full closing position. When the sliding doors are located
in positions except for the full closing position, the power
of the actuator is distributed to a pinion of a rack and
pinion mechanism through the planetary gear mecha-
nism, and operates the sliding doors. In contrast to this,
when the sliding doors are located in the full closing po-
sition, the power of the actuator is distributed to a lock
plate (33) for switching of locked state/lock releasing
state of the lock mechanism. Further, when the sliding
doors are located in the positions except for the full clos-
ing position, a movement of the lock plate is prevented.
In contrast to this, when the sliding doors are located in
the full closing position, the movement of the lock plate
is allowed.
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Description
BACKGROUND OF THE INVENTION
Technical Field

[0001] The present invention relates to the construc-
tion of an opening-closing device with a lock able to open
and close a sliding door and lock the sliding door in a full
closing position.

Background Art

[0002] For example, the opening-closing device with
a lock of this kind is disclosed as a second embodiment
mode in patent literature 1 (JP-A-2000-142392 (0040 to
0054, Figs. 6 to 13, rail moving body 3b, needle 6a, buffer
body 12, spring (buffer spring) 12b, push-out fitting 14a,
slide cam device 13b, spring (return spring) 13c, cam
follower 13e, latch lock 13g, hole portion 7e arranged in
rack)). In the construction of this patent literature 1, an
opening-closing door of a double-leaf shape is set by
connecting two sliding doors through a rack and pinion
mechanism. A rail moving body for suspending this slid-
ing door and a needle of a linear motor for opening and
closing operations of the sliding door are connected
through a buffer body including a buffer spring. The slid-
ing door is moved in a closing direction by operating the
needle in the linear motor. This needle is operated so as
to further extend the spring of the above buffer body even
when the sliding door reaches the full closing position.
Thus, a push-out fitting arranged at a tip of the needle
pushes and moves and slides a slide cam device against
a return spring. A cam follower lowered in accordance
with this sliding also lowers a latch lock. Accordingly, the
latch lock is engaged with a hole portion arranged in the
rack of the rack and pinion mechanism. Thus, the lock
of the sliding door is realized in the full closing position.
[0003] In this construction, driving force of the linear
motor is normally distributed for the opening and closing
operations of the sliding door through the buffer spring
of the buffer body. On the other hand, when the sliding
door reaches the full closing position, the driving force of
the linear motor is distributed to the slide cam device,
and the lock using the latch lock is performed. Namely,
the driving force of the single linear motor (actuator) is
constructed so as to be utilized in both the opening and
closing operations of the sliding door and the lock oper-
ation. Accordingly, there is an advantage able to simplify
the construction.

[0004] However, in the construction of the above pat-
ent literature 1, the buffer body as a mechanism for
switching and distributing the driving force of the linear
motor to the opening and closing operations of the sliding
door and the pushing movement of the slide cam device
is constructed so as to slide and move together with the
sliding door. Accordingly, the entire construction be-
comes complicated, and it is necessary to provide the
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space for a movable stroke amount of the buffer body.
Therefore, a simple and compact construction of the slid-
ing door opening-closing lock device cannot be realized.
[0005] Further, in the construction of patent literature
1, the slide cam device is pushed and moved so as to
extend the buffer spring of the buffer body in the full clos-
ing position of the sliding door. Therefore, for example,
when load (resistance with respect to the closing of the
sliding door) due to wind pressure, etc. is applied to the
door just before the full closing position, the buffer spring
is extended before the sliding door reaches the full clos-
ing position. As this result, the push-out fitting of the tip
of the needle pushes and moves the slide cam device at
an excessive early stage, and the latch lock is lowered
although the positions of the latch lock and the hole por-
tion of the rack are not aligned. Therefore, there is a risk
that the latch lock and the hole portion are damaged, and
the sliding door is restricted (in an opening state) before
a stage at which the sliding door reaches the full closing
position.

[0006] Further, when the linear motor loses the driving
force owing to a certain situation such as breakdown of
the linear motor, an electric power source fail due to a
stoppage of electric power supply, etc. at the closing lock
time of the sliding door, the needle and the push-out fitting
are pulled in a direction for releasing the pushing move-
ment of the slide cam device by the buffer spring, and
the slide cam device is also returned by the return spring.
Accordingly, the latch lock is raised together with the cam
follower, and the lock is released. This means that the
closing lock is released unintentionally at the time of the
breakdown and failure of the electric power source.
[0007] When the above buffer spring is set to be strong
so as to prevent the latch lock from being lowered ex-
cessively early even when more or less load is applied
to the sliding door, force applied in the direction of the
lock release is also increased when the driving force of
the linear motor is lost, for example as a result of a failure
of the electric power source. Accordingly, the risk of an
unintentional lock release is increased. Namely, no con-
struction able to solve both of the above issues simulta-
neously and satisfactorily has been proposed yet, said
issues being contradictory.

SUMMARY OF THE INVENTION

[0008] The presentinvention is made in consideration
of the above situation, and its object is to provide a simple
and compact construction in the opening-closing device
with a lock for opening and closing the sliding door and
performing the closing lock by a single actuator. Another
object of the presentinvention is to provide a construction
able to prevent the locking from being performed before
the sliding door operated in the closing direction reaches
the full closing position, and simultaneously prevent the
unintentional lock release even if the actuator loses the
driving force in a closing lock state.

[0009] The problem of the present invention intended
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to be solved is provided as mentioned above, and a
means and its effect for solving this problem will next be
explained.

[0010] In accordance with a viewpoint of the present
invention, an opening-closing device with a lock con-
structed as follows is provided. The opening-closing de-
vice with the lock comprises arack and pinion mechanism
constructed as a rack attached to a sliding door able to
slide back and forth, and a pinion engaged with this rack;
an actuator as an opening-closing driving source of the
sliding door; a planetary gear mechanism for inputting
the driving force of this actuator thereto; and a lock mech-
anismable to lock the sliding door in a full closing position.
Power of the actuator is distributed to the pinion through
the planetary gear mechanism when the sliding door is
located in a position except for the full closing position.
The power of the actuator is distributed to a switching
lever for switching a locked state and a lock releasing
state of the lock mechanism through the planetary gear
mechanism when the sliding door is located in the full
closing position.

[0011] In this construction, the power of the actuator
is distributed through the planetary gear mechanism, and
one portion of the power operates the pinion of the rack
and pinion mechanism, and the other operates the
switching lever. Accordingly, a construction for transmit-
ting (distributing) the power from the actuator is stored
into a compact space. Therefore, it is possible to provide
a compact opening-closing device with the lock able to
be structurally simplified.

[0012] Further, the driving force from the actuator is
distributed by using the planetary gear mechanism in-
stead of the buffer spring as in patent literature 1. Ac-
cordingly, even when the actuator loses the driving force
by breakdown, etc. in a locking state of the sliding door
in the closing position, no force in a lock releasing direc-
tion is applied to the switching lever, etc., and uninten-
tional lock release is prevented.

[0013] In the above opening-closing device with the
lock, the lock mechanism is preferably constructed so as
to prevent a movement of the switching lever when the
sliding door is located in the position except for the full
closing position, and to allow the movement of the switch-
ing lever when the sliding door is located in the full closing
position.

[0014] In this construction, when the sliding door is in
a position other than except for the full closing position,
the movement of the switching lever is prevented. Ac-
cordingly, the lock operation is performed after the sliding
door reliably reaches the full closing position. Namely,
when the sliding door is operated in a closing direction,
situations where the lock operation is performed too ear-
ly, the lock mechanism is broken and the sliding door is
restricted before the full closing, are prevented.

[0015] The above opening-closing device with the lock
is preferably constructed as follows. Namely, the lock
mechanism has a cam, and a projection for preventing
the switching from the lock releasing state to the locked
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state is arranged in this cam. It is possible to ride across
this projection only when the sliding door operated in a
closing direction by the actuator in the lock releasing state
reaches the full closing position or its vicinity, and the
movement of the switching lever is allowed by riding
across this projection.

[0016] Thus, a simple construction able to prevent the
excessive early lock in operating the sliding door in the
closing direction can be realized.

[0017] The above opening-closing device with the lock
is preferably constructed as follows. Namely, the lock
mechanism has a rotating member which is engaged with
a member of the sliding door side located in the vicinity
of the full closing position, and is rotated in accordance
with an opening-closing movement of the sliding door;
anditalsohas amoving member connected to the switch-
ing lever through the cam, and able to be moved between
a lock position for regulating the rotating movement of
the rotating member in a position set when the sliding
door is located in the full closing position, and a position
dislocated from this lock position. The switching lever is
constructed so as to realize the locked state by fixing the
moving member in the lock position, and realize the lock
releasing state by releasing the fixation of the moving
member in the lock position. The opening-closing device
with the lock is constructed so as to ride across the pro-
jection of the cam by the rotating movement of the rotating
member based on the movement of the sliding door in
the closing direction.

[0018] Thus, a double lock structure of locking the slid-
ing door by locking the rotating movement of the rotating
member by the moving member, and further fixing (lock-
ing) the moving member is realized. Accordingly, even
when the actuator loses the driving force by breakdown,
etc. in a state in which the sliding door is closed and
locked, the unintentional lock release of the sliding door
is very reliably prevented.

[0019] Further, since theriding-across of the projection
(i.e., the allowance of the movement of the switching le-
ver) is performed by the rotating movement of the rotating
member, it is safe to move the switching lever in the vi-
cinity of the full closing position. Namely, the excessively
early locking is further reliably prevented.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

Fig. 1 is an entire front view showing an embodiment
mode having an opening-closing lock device in an
opening-closing door for a vehicle.

Fig. 2 is a front view of a main portion showing the
constructions of a lock mechanism and a planetary
gear mechanism in a lock releasing state.

Fig. 3 is a front view of a main portion showing a
situation for operating a sun gear in a door closing
direction from the state of Fig. 2, and switching the
lock mechanism to a locked state.
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Fig. 4 is a front view of a main portion showing a
situation after the sun gear is further operated in the
door closing direction and is switched to the locked
state.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] An embodiment mode of the present invention
will next be explained. Fig. 1 is a front view showing an
embodiment mode having an opening-closing device
with a lock in an opening-closing door for a vehicle. Fig.
2 is a front view of a main portion showing the construc-
tions of a lock mechanism and a planetary gear mecha-
nism in a lock releasing state.

[0022] The opening-closing door for a vehicle shown
in Fig. 1 is constructed as a side door able to open and
close an opening portion formed in a side wall of the
vehicle such as a railway vehicle, etc., and has a pair of
left and right sliding doors 11, 12 of a double leaf type.
These two sliding doors 11, 12 are arranged so as to be
moved back and forth along a guide rail 2 horizontally
arranged above the above opening portion. More con-
cretely, hangers 3 are arranged every two hangers at
respective upper edges of the above sliding doors 11,
12. Door rollers 4 are rotatably pivoted in the respective
hangers 3. This door roller 4 is constructed so as to be
rolled on the above guide rail 2.

[0023] Thisopening-closing dooris opened and closed
by the opening-closing device with the lockin accordance
with one embodiment mode of the present invention, and
can be automatically locked so as not to be unintention-
ally opened in a closing state. When the door of the ve-
hicle such as a railway vehicle, etc. is opened during
running, it is dangerous. Therefore, it is required to reli-
ably lock the door so that it is not unintentionally opened
during the running.

[0024] The present invention will next be explained in
detail. A base body 5 of a plate shape is fixedly attached
to an upper portion (a space above the above opening
portion) of the side wall of the vehicle. Two racks 7, 7 are
supported by rack supports 6, 6 fixed to this base body
5. These racks 7, 7 are arranged such that these longi-
tudinal directions are horizontal (in parallel with the above
guiderail 2). Theracks 7, 7 are supported by slide support
portions 8 so as to be slid in the longitudinal direction
(horizontal direction).

[0025] Thetworacks 7, 7 are arranged in parallel with
each other while these racks 7, 7 form a suitable clear-
ance in the vertical direction. Further, the racks 7, 7 are
arranged such that respective tooth portions are opposed
to each other. Further, a pinion 9 is rotatably arranged
so as to be simultaneously engaged with both the tooth
portions of the two racks 7, 7. This pinion 9 is located in
a left-right central position above the opening portion of
the opening-closing door 1, and is arranged in a position
vertically nipped by the two racks 7, 7.

[0026] Respective ends of the two racks 7, 7 are con-
nected to the corresponding sliding doors 11, 12 through
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arm members 13, 13 fixedly attached to the hanger 3 of
a door tip side. A rack and pinion mechanism 10 is con-
structed by these racks 7, 7 and the pinion 9, and the two
sliding doors 11, 12 are operated so as to be opened and
closed by the rack and pinion mechanism 10. The rack
and pinion mechanism 10 also fulfills a role for realizing
symmetrical opening and closing of the sliding doors 11,
12 by connecting the left and right sliding doors 11, 12
to each other.

[0027] A planetary gear mechanism 20 is supported in
the above base body 5. As typically shown in Fig. 2, this
planetary gear mechanism 20 has a sun gear 21 rotatably
pivoted, plural planetary gears 24, a carrier 22 and an
internal gear 23. The plural planetary gears 24 are ar-
ranged in the outer circumference of this sun gear 21 and
can be rotated on their own axes and can be revolved
while the planetary gear 24 is engaged with the sun gear
21. The carrier 22 rotatably supports the above planetary
gear 24. The internal gear 23 has inner teeth engaged
withthe above planetary gear 24 outside. Three elements
constructed by the sun gear 21, the carrier 22 and the
internal gear 23 are arranged on the same axis so as to
be relatively freely rotated with respect to each other.
The axis of these three elements is the same as the axis
of the pinion 9 of the above rack and pinion mechanism
10.

[0028] The output shaft of an electric motor (actuator)
of a direct drive system omitted in the drawings and able
to be rotated normally and reversely is connected to the
above sun gear 21. This output shaft may be also con-
nected to the sun gear 21 through a suitable speed re-
duction mechanism. Further, the above internal gear 23
is connected to the pinion 9 of the above rack and pinion
mechanism 10 through an unillustrated bolt, etc. Further,
the above carrier 22 is connected to a lock plate (switch-
ing lever) 33 constituting a lock mechanism 30 described
later.

[0029] Next, the lock mechanism 30 of the opening-
closing door 1 will be explained in detail. As shown in
Figs. 1 and 2, this lock mechanism 30 is mainly construct-
ed so as to have a lock link (rotating member) 31 of a flat
plate shape rotatably pivoted about the above base body
5, a lock lever (moving member) 32 of a flat plate shape
similarly swingably pivoted about the base body 5, the
above lock plate 33, and a catch roller 34. This lock mech-
anism 30 is located below the above planetary gear
mechanism 20.

[0030] As shown in Fig. 2, the above lock link 31 is
constructed such that its central portion is rotatably piv-
oted about the base body 5 through a support shaft 41,
and an engaging-disengaging portion 42 is arranged on
one end side of the lock link 31 and a roller insertion
portion 43 is arranged on the other side of the lock link
31. The engaging-disengaging portion 42 is a notch of a
concave shape, and is constructed so as to be engaged
with the above catch roller 34 attached to one side of the
sliding door 11. Further, the roller insertion portion 43 is
also set to a notch of a concave shape, and a first roller



7 EP 1721 802 A1 8

51 described later and supported by the lock lever 32 is
inserted into the interior of the roller insertion portion 43.
A rotating stopper 49 able to be opposed to the first roller
51 is arranged in the roller insertion portion 43 on the
side far from its support shaft 41.

[0031] One end of the above lock lever 32 is rotatably
pivoted about the above base body 5 through a support
shaft 44. Two rollers 51, 52 are arranged on the other
end side of the lock lever 32. Concretely, the above first
roller 51 is supported on one side (the deep side of the
paper face of Fig. 2) of a tip of the lock lever 32, and the
second roller 52 is supported on the other side (this side
of the paper face of Fig. 2). The first roller 51 is inserted
into the above rollerinsertion portion 43 of the lock link 31.
[0032] A regulating plate 45 is fixedly attached to the
above lock lever 32, and is located in the interior of a
regulating hole 46 formed in the base body 5 and approx-
imately formed in a fan shape. A swinging angle range
of the lock lever 32 is prescribed by this regulating plate
45 and the regulating hole 46. An unillustrated biasing
spring of a torsion coil spring shape is arranged on the
above support shaft 44. This biasing spring always ap-
plies biasing force in the clockwise direction in Fig. 2 to
the lock lever 32.

[0033] The above lock plate 33 is a member of a wide
lever shape fixed to the carrier 22 of the above planetary
gear mechanism 20, and is extended in the downward
direction seen from this planetary gear mechanism 20.
Further, a curving hole (cam) 47 of a shape curved ap-
proximately perpendicularly is formed in this lock plate
33. The second roller 52 of the above lock lever 32 is
inserted into this curving hole 47.

[0034] Thiscurving hole 47 is setto a hole of a constant
width mutually connecting a rotation preventing portion
47a and a rotation allowing portion 47b. The rotation al-
lowing portion 47b extends in the circumferential direc-
tion (approximately the horizontal direction) on a base
end side of the lock plate 33. The rotation preventing
portion 47a extends approximately below the rotation al-
lowing portion 47b in the radial direction toward the tip
side of the lock plate 33. In other words, a projection 47c
is formed in a portion (a portion corresponding to the
inner circumference of the curving portion) for connecting
the rotation preventing portion 47a and the rotation al-
lowing portion 47b. This projection 47c is constructed so
as to prevent the above second roller 52 from being
moved from the rotation preventing portion 47a to the
rotation allowing portion 47b.

[0035] InFigs. 2to4,thelock plate 33 and the curving
hole 47 are perspectively illustrated by chain lines to eas-
ily understand the construction.

[0036] Further, as shown in Fig. 1, a bracket 35 is fix-
edly attached to one side of an arm member 13 of the
sliding door 11, and the tip of this bracket 35 extends on
the central side. The above catch roller 34 is rotatably
supported at this tip of the bracket 35. This catch roller
34 is moved along the guide rail 2 together with the above
sliding door 11. When the sliding doors 11, 12 are located
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near a closing position, the catch roller 34 is constructed
so as to be located near the engaging-disengaging por-
tion 42 of the above lock link 31.

[0037] The sliding door opening-closing lock device is
constructed as mentioned above. Opening and closing
and locking operations of the sliding doors 11, 12 in this
construction will next be explained with reference to Figs.
2 to 4. Fig. 3 is a front view of a main portion showing a
situation in which the sun gear is operated in a door clos-
ing direction from the state of Fig. 2 and the lock mech-
anism is switched to a locked state. Fig. 4 is a front view
of a main portion showing a situation after the sun gear
is further operated in the door closing direction and the
lock mechanism is switched to the locked state.

[0038] A lock releasing state of the lock mechanism
30 is shown in Fig. 2. In this state, no engaging-disen-
gaging portion 42 of the lock link 31 is engaged with the
catch roller 34. Further, the lock lever 32 is set to a po-
sition inclined slightly downward as shown in Fig. 2 by
the operation of the above biasing spring. Since a bottom
portion of the roller insertion portion 43 is also pushed
and moved downward by the first roller 51 of the above
lock lever 32, the lock link 31 is also set to an inclined
posture as shown in Fig. 2. Reference numeral 48 of Fig.
2 designates a stopper fixedly attached to the base body
5 to regulate one side of the rotating angle range of the
lock link 31.

[0039] Further, in this lock releasing state, the second
roller 52 of the lock lever 32 is located in an end portion
of the rotation preventing portion 47a side of the curving
hole 47 in the lock plate 33. As shown in Fig. 2, in this
lock releasing state, a line connecting the center of the
second roller 52 of the lock lever 32 and the center of the
support shaft 44 is set so as to be approximately parallel
to a tangential direction of a revolution circle of the plan-
etary gear 24. Namely, a dead point is attained. Accord-
ingly, when the sun gear 21 of the planetary gear mech-
anism 20 is operated by the above electric motor in the
lock releasing state of Fig. 2, the planetary gear 24 is not
revolved but is rotated only on its own axis. Accordingly,
all the driving force of the sun gear 21 is transmitted (dis-
tributed) to the pinion 9 through the internal gear 23, and
the sliding doors 11, 12 are opened and closed.

[0040] In particular, even when the sliding doors 11,
12 are operated in the closing direction, no second roller
52 can ride across the projection 47c¢ within the curving
hole 47 so that the rotating movement of the lock plate
33 is prevented. As this result, the rotation of the carrier
22 connected to this lock plate 33 is also prevented. Ac-
cordingly, at a stage at which no sliding doors 11, 12
reach the vicinity of a full closing position, all the driving
force of the sun gear 21 is distributed to the pinion 9. In
other words, the switching from the lock releasing state
to the locked state is prevented by the projection 47c
except when the sliding doors 11, 12 are located in the
vicinity of the full closing position. This means that the
excessive early lock feared in the construction of the
above patent literature 1 can be reliably prevented in the



9 EP 1721 802 A1 10

construction of this embodiment mode.

[0041] Next, the above sun gear 21 is operated in a
direction for closing the sliding doors 11, 12. As a result,
it is supposed that the sliding doors 11, 12 approach the
full closing position, and the above catch roller 34 at-
tached to the sliding door 11 approaches the engaging-
disengaging portion 42 of the lock link 31 as shown by
the thick line arrow of Fig. 2. When the sun gear 21 (sliding
doors 11, 12) is further operated in the closing direction
from this state of Fig. 2, the catch roller 34 moved in the
direction of the arrow of the thick line pushes this engag-
ing-disengaging portion 42 and rotates the lock link 31
as shown in Fig. 3 while this catch roller 34 is engaged
with the engaging-disengaging portion 42 (while the
catch roller 34 is caught by the engaging-disengaging
portion 42).

[0042] When the lock link 31 is rotated, a bottom face
portion of its roller insertion portion 43 pushes up the first
roller 51 of the lock lever 32. Accordingly, as shown in
Fig. 3, the lock lever 32 is rotated upward against the
biasing spring, and approximately attains a horizontal
posture. Further, the lock link 31 is also rotated in a rising
direction simultaneously with this horizontal posture.
When the sliding doors 11, 12 mutually reach the full
closing position, the lock link 31 approximately attains a
vertical posture, and the rotating stopper 49 arranged in
its roller insertion portion 43 faces the first roller 51 of the
lock lever 32 (Fig. 3 shows a state just before this facing).
After this facing, the rotation of the lock link 31 in the
counterclockwise direction is regulated by the above first
roller 51 and the above rotating stopper 49. Accordingly,
the catch roller 34 of the lower side is fixed by the en-
gaging-disengaging portion 42 such that no catch roller
34 canbe moved. Thus, the sliding door 11 and the sliding
door 12 of the other side connected to this sliding door
11 through the rack and pinion mechanism 10 are set so
as not to be moved while the full closing position is held
(first lock).

[0043] Further, as shown in Fig. 3, in accordance with
the above upward rotating movement of the lock lever
32, the second roller 52 of the lock lever 32 is moved
from the rotation preventing portion 47a to the rotation
allowing portion 47b in the above curving hole 47 while
the second roller 52 rides across the projection 47c. As
this result, the rotating movement around the axis of the
planetary gear mechanism 20 is allowed in the lock plate
33, and the rotation (in other words, the revolution of the
planetary gear 24) of the carrier 22 connected to this lock
plate 33 is also allowed. On the other hand, after the
sliding door 11 reaches the full closing position, no move-
ment of the closing direction can be made. Hence, the
rotation of the internal gear 23 connected to this sliding
door 11 through the rack and pinion mechanism 10 is
also prevented. Accordingly, the driving force of the sun
gear 21 continuously rotated is transmitted (distributed)
to the carrier 22. As shown in Fig. 4, the lock plate 33 is
rotated in the counterclockwise direction, and the above
second roller 52 reaches the end of the rotation allowing
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portion 47b side of the curving hole 47. In this state, the
downward rotating movement of the lock lever 32 is pre-
vented by locating the second roller 52 in the rotation
allowing portion 47b (second lock).

[0044] As mentioned above, the lock mechanism 30
is automatically switched to the locked state after the
movement to the full closing position of the sliding doors
11, 12 as in Fig. 2 — Fig. 3 — Fig. 4. The sliding doors
11, 12 are then locked in the closed state as it is. Accord-
ingly, the lock associated with the closing of the sliding
doors 11, 12 is realized by merely operating the sun gear
21 of the planetary gear mechanism 20 by a single ac-
tuator so that the driving construction can be simply set.
[0045] Further, in this lock state of Fig. 4, the first lock
is performed by regulating the rotation of the lock link 31
by the lock lever 32. Further, the second lock is performed
by regulating a swinging movement of this lock lever 32
by the lock plate 33. Namely, a double lock can be set.
Accordingly, for example, even when an electric power
failure is caused in the electric motor by a stoppage of
electric power, breakdown of a vehicle, etc. and the ro-
tation of its output shaft (the above sun gear 21) becomes
free, the opening of the sliding doors 11, 12 can be very
reliably prevented by the above double lock. This means
thatitis possible to prevent a situation in which the sliding
doors 11, 12 are unintentionally opened by wind pres-
sure, etc. even when the stoppage of electric power, etc.
happens in the vehicle.

[0046] Inthe switching from the above lock state to the
lock releasing state and the opening of the sliding doors
11, 12, it is sufficient to merely operate the sun gear 21
by the above electric motor in the direction opposed to
that at the closing time. Namely, in Fig. 4 showing the
lock state, the sliding door 11 is locked by the lock link
31. Therefore, the rotation of the internal gear 23 is pre-
vented. On the other hand, since the second roller 52 is
located in the rotation allowing portion 47b, the rotating
movement of the lock plate 33, in other words the rotation
of the carrier 22, is allowed. Accordingly, when the sun
gear 21 is operated in a direction opposite to the arrow
from the state of Fig. 4, all the driving force of the sun
gear 21 is transmitted (distributed) to the carrier 22. The
lock plate 33 is swung in a direction opposite to the arrow,
and the second roller 52 of the lock lever 32 is pulled out
of the rotation allowing portion 47b. Accordingly, the
above second lock is released, and the lock lever 32 is
rotated and moved downward by the operation of the
biasing spring.

[0047] When the lock lever 32 is rotated and moved
downward, the first roller 51 is pulled out of the rotating
stopper 49 so that the rotating regulation of the lock link
31 is stopped. This means that the lock (first lock) of the
sliding door 11 is released and the rotation of the internal
gear 23 is allowed. On the other hand, the second roller
52 enters the rotation preventing portion 47a of the curv-
ing hole 47 in accordance with the downward rotating
movement of the lock lever 32. Accordingly, the rotations
of the lock plate 33 and the carrier 22 are prevented by
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the projection 47c of the above curving hole 47. As a
result, the driving force of the sun gear 21 in the planetary
gear mechanism 20 is transmitted (distributed) to the in-
ternal gear 23 side. Accordingly, the sliding doors 11, 12
are operated in an opening direction through the rack
and pinion mechanism 10. The catch roller 34 is then
moved on the opening side while rotating the lock link 31
to a certain extent. The catch roller 34 is finally pulled out
of the engaging-disengaging portion 42, and is further
moved to the opening side.

[0048] Asshown above, the sliding door opening-clos-
ing lock device for a vehicle in this embodiment mode
has the rack and pinion mechanism 10, the electric motor
as an opening-closing driving source of the above sliding
doors 11, 12, the planetary gear mechanism 20, and the
lock mechanism 30. The rack and pinion mechanism 10
is made of the racks 7, 7 attached to the sliding doors
11, 12 able to be reciprocated, and the pinion 9 engaged
with these racks 7, 7. The driving force of this electric
motor is inputted to the planetary gear mechanism 20.
The lock mechanism 30 can lock the above sliding doors
11, 12 in the full closing position. When the above sliding
doors 11, 12 are located in positions except for the full
closing position, the power of the electric motor is distrib-
uted from the internal gear 23 of the planetary gear mech-
anism 20 to the above pinion 9. In contrast to this, when
the above sliding doors 11, 12 are located in the full clos-
ing position, the power of the electric motor is distributed
from the carrier 22 of the planetary gear mechanism 20
to the lock plate 33 for switching the locked state and the
lock releasing state of the above lock mechanism 30.
[0049] Thus, the power of the electric motor is distrib-
uted through the planetary gear mechanism 20, and one
portion of this power operates the pinion 9 of the rack
and pinion mechanism 10, and the other operates the
lock plate 33. Further, the output (concretely, the output
of the internal gear 23) of the planetary gear mechanism
20 is connected to the pinion 9 of the above rack and
pinion mechanism 10. Accordingly, a construction for the
power distribution is stored into a compact space togeth-
er with the rack and pinion mechanism 10. Accordingly,
it is possible to provide an opening-closing lock device
in which a driving force transmitting (distributing) struc-
ture from the electric motor can be simplified, and space
is saved.

[0050] Further, the driving force from the electric motor
is distributed by using the planetary gear mechanism 20
instead of the buffer spring as in patent literature 1. Ac-
cordingly, even when the above electric motor loses the
driving force owing to breakdown, etc. in a state in which
the sliding doors 11, 12 are locked in the closing position,
no force of the lock releasing direction is applied to the
lock plate 33, etc. so that unintentional lock release is
prevented. In accordance with a construction in which
the lock plate 33 and an unillustrated lever arranged in
a position able to be accessed from the interior or exterior
of the vehicle are connected by a connecting member
such as an unillustrated wire, etc., an operator operates
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this lever at an emergency time, and swings the lock plate
33 in a direction for attaining the lock releasing state.
Afterthelockis released, the operator can manually open
the sliding doors 11, 12.

[0051] Further, in this embodiment mode, when the
above sliding doors 11, 12 are located in positions except
for the full closing position (Fig. 2), the above lock mech-
anism 30 is constructed so as to prevent the rotating
movement of the above lock plate 33. In contrast to this,
when the above sliding doors 11, 12 are located in the
full closing position (Fig. 3 or 4), the lock mechanism 30
is constructed so as to allow the rotating movement of
the above lock plate 33.

[0052] Thus, it is safe to perform the lock operation
after the sliding doors 11, 12 reliably reach the full closing
position. Namely, when the sliding doors 11, 12 are op-
erated in the closing direction, the fact that the lock op-
eration is performed too early, and that the lock mecha-
nism 30 is damaged and that the sliding doors 11, 12 are
restricted before the full closing, are prevented.

[0053] Further, in this embodiment mode, the above
lock mechanism 30 has a cam constructed by the curving
hole 47. The projection 47c for preventing the switching
from the lock releasing state to the locked state is ar-
ranged in this cam (curving hole 47). The above second
roller 52 as a follower of a cam mechanism is constructed
so as to ride across the above projection 47¢ as shown
in Fig. 2 only when the sliding door 11 operated in the
closing direction by the electric motorin the lock releasing
state reaches the vicinity of the full closing position. The
rotating movement of the above lock plate 33 is allowed
by riding across this projection 47c.

[0054] Accordingly, it is possible to realize a simple
construction able to prevent the lock in the above exces-
sive early timing.

[0055] Further, the above lock mechanism 30 has the
lock link 31 engaged with the catch roller (member of the
sliding door side) 34 arranged in the sliding door 11 lo-
cated in the vicinity of the full closing position, and rotated
in accordance with the opening and closing movement
of the sliding door 11. Further, the lock lever 32 is ar-
ranged in the lock mechanism 30. This lock lever 32 is
connected to the lock plate 33 through the cam construct-
ed by the curving hole 47. Further, this lock lever 32 can
be moved between a horizontal position (the position of
Fig. 4: corresponding to the lock position) for regulating
the rotating movement of the lock link 31 in a position set
when the above sliding doors 11, 12 are located in the
full closing position, and a position (the position of Fig.
2) slanted from the horizontal position. The above lock
plate 33 is constructed so as to realize the above lock
state by fixing the above lock lever 32 in a horizontal
position (the position of Fig. 4), and realize the above
lock releasing state by releasing the fixation in the above
horizontal position. As shown in Fig. 2, the lock lever 32
is pushed up by the rotating movement of the above lock
link 31 based on the movement of the sliding door 11 in
the closing direction (by pushing up the first roller 51 by
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the above roller insertion portion 43). The above second
roller 52 is constructed so as to ride across the projection
47c in the above curving hole 47.

[0056] Thus, the automatic double lock structure of
locking (first lock) the sliding doors 11, 12 by locking the
rotating movement of the lock link 31 by the lock lever
32, and further fixing (second lock) the lock lever 32 by
the lock plate 33 is realized. Accordingly, even when the
electric motor loses the driving force by breakdown, etc.
in a state in which the sliding doors 11, 12 are locked in
the full closing position, the unintentional lock release of
the sliding doors 11, 12 is very reliably prevented.
[0057] Further, the latch lock of the background art is
engaged with a hole portion arranged in the rack of the
rack and pinion mechanism. Accordingly, this hole por-
tion necessarily becomes larger than a lock pin. There-
fore, in a state in which the lock pin is inserted into the
hole portion, problems exist in that a clearance is formed
and the sliding door is shaken by wind pressure, etc.,
and an uncomfortable feeling is given to a passenger,
and life of the lock device might be influenced. On the
other hand, such problems are not caused in the lock
system of the present invention since there is no clear-
ance in the lock state.

[0058] Further, the second roller 52 rides across the
projection 47c¢ (in other words, the rotating movement of
the lock plate 33 is allowed) by rotating the lock link 31.
Accordingly, it is safe to rotate the lock plate 33 in the
vicinity of the full closing position of the sliding door 11.
Namely, a lock operation happening too early is further
reliably prevented.

[0059] The preferable embodiment mode of the
present invention has been explained as mentioned
above, but the above embodiment mode can be changed
and executed e.g., as follows.

[0060]

(1) In the above embodiment mode, the sun gear 21
is connected to the output shaft of the electric motor,
and the internal gear 23 is connected to the pinion
9, and the carrier 22 is connected to the lock plate
33. However, the present invention is not limited to
this construction. For example, various variations
such as a construction for connecting the sun gear
21 to the pinion 9 and connecting the internal gear
23 to the electric motor, etc. are considered.

[0061]

(2) In the above embodiment mode, the cam be-
tween the lock plate 33 and the lock lever 32 is con-
structed by using the curving hole 47 and the second
roller 52. However, the present invention is not lim-
ited to this construction, but cams of various publicly
known constructions and forms can be adopted. For
example, it is possible to adopt a lock mechanism
constructed by a link and a pin. Further, the present
invention is also not limited to setting of a lock mech-
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anism for realizing the double lock as in the above
embodiment mode.

[0062]

(3) Inthe above embodiment mode, the sliding doors
11, 12 of the double leaf type are set, but the con-
struction of the presentinvention can also be applied
to the case of a single swing type.

Claims
1. An opening-closing device with a lock comprising:

a rack and pinion mechanism (10) constructed
by a rack (7) attached to a sliding door (11) able
tomove back andforth, and a pinion (9) engaged
with this rack;

an actuator as an opening-closing driving
source of said sliding door;

a planetary gear mechanism (20) for inputting
driving force of this actuator thereto; and

a lock mechanism (30) able to lock said sliding
door in a full closing position;

characterized in that the power of said actuator
is distributed to said pinion through said plane-
tary gear mechanism when said sliding door is
located in a position other than the full closing
position; and

the power of said actuator is distributed to a
switching lever (32) for switching between a
locked state and a lock releasing state of said
lock mechanism through said planetary gear
mechanism when said sliding door is located in
the full closing position.

2. The opening-closing device with the lock according
to claim 1, characterized in that said lock mecha-
nism is constructed so as to prevent a movement of
said switching lever (32) when said sliding door is
located in a position other than the full closing posi-
tion, and allows the movement of said switching lever
when said sliding door is located in the full closing
position.

3. The opening-closing device with the lock according
to claim 2, characterized in that said lock mecha-
nism has a cam (47), and a projection (47c) for pre-
venting the switching from said lock releasing state
to said locked state is arranged in this cam, and
it is possible to ride across this projection only when
said sliding door operated in a closing direction by
said actuator in said lock releasing state reaches the
full closing position or its vicinity, and the movement
of said switching lever (32) is allowed by riding across
this projection.
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4. The opening-closing device with the lock according
to claim 3, characterized in that said lock mecha-
nism has:

a rotating member which is engaged with a &
member of said sliding door side located in the
vicinity of the full closing position, and is rotated

in accordance with an opening-closing move-
ment of the sliding door; and

a moving member connected to said switching 70
lever through said cam, and able to be moved
between a lock position for regulating the rotat-

ing movement of said rotating member in a po-
sition set when said sliding door is located in the

full closing position, and a position dislocated 15
from this lock position; and

said switching lever (32) is constructed so as to
realize said locked state by fixing said moving
member in said locked position, and realize said

lock releasing state by releasing the fixation of 20
said moving member in said lock position; and

the opening-closing device with the lock is con-
structed so as to ride across the projection of
said cam by the rotating movement of said ro-
tating member based on the movement of said 25
sliding door in the closing direction.
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