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(57)  Adoor opening and closing device for a vehicle,
includes a superlocking mechanism capable of switching
over connection and disconnection between a knob lever
and a locking lever. In this device, the knob lever (61) is
relatively non-turnably connected to a turning shaft (58)
which relatively turnably supports a driving member (40).
The driving member (40) is turned by a door-locking mo-
tor (35) to drive the locking lever (29) to turn. The super-
locking mechanism (65) includes a joint lever (67) which
is capable of sliding and which is relatively non-turnably
connected to the turning shaft (58) which is capable of
sliding, a connection shaft (68) which is provided on the
joint lever (67) so as to be switched over between a con-
nected state and a disconnected state in response to the
sliding of the joint lever (67), and a superlocking link (69)
which is operated to slide so as to switch over the con-
nected state and the disconnected state between the
connection shaft (68) and the driving member (40). Thus,
assembling and manufacture of the device are facilitated
without particularly improving dimensional accuracy of
parts of the superlocking mechanism (65).
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The presentinvention relates to a door opening
and closing device for a vehicle. Particularly, the present
invention relates to a door opening and closing device
for a vehicle, comprising a superlocking mechanism ca-
pable of switching over connection and disconnection
between a knob lever which is turned in response to op-
eration of a locking knob disposed on a door on a side
facing a vehicle compartment and a locking lever which
switches over a locking state and unlocking state.

DESCRIPTION OF THE RELATED ART

[0002] Such a door opening and closing device for a
vehicle is already known from Japanese Patent Applica-
tion Laid-open No. 2004-251052. This device includes
an actuator housing, a driving member turnably driven
by a door-locking motor, and a guide lever connected to
a knob lever which turns in response to operation of a
locking operation knob, the driving member and the guide
lever being supported in the actuator housing so that they
relatively turn on the same axis. This device further
includes : a link whose one end is turnably connected to
a superlocking lever which turns about an axis parallel
to the turning axis of the driving member and the guide
lever upon operation of a superlocking motor; and an
engagement pin which is provided at the other end of the
link so as to pass through a guide bore provided in the
guide lever and which can be switched over between
connection and disconnection to the drivingmember. The
position of the engagement pin in the guide bore is dis-
placed by the turning of the superlocking lever, thereby
switching over the connection and disconnection be-
tween the guide lever and the driving member.

[0003] However, in the conventionally known device,
improved dimensional accuracy and mounting accuracy
are required for each part in order to prevent looseness
from being generated in an end portion of a link connect-
ed to a superlocking lever and a portion of a guide bore
through which an engagement pin is passed. Further,
because the link is moved within the guide bore in the
guide lever while being supported in a cantilevered man-
ner by the superlocking lever, consideration and strength
of the link are required for smooth movement of the link.

SUMMARY OF THE INVENTION

[0004] Accordingly, itis an object of the present inven-
tion to provide a door opening and closing device for a
vehicle, including a simply structured superlocking mech-
anism, wherein assembling and manufacture of the de-
vice are facilitated without particularly improving dimen-
sional accuracy of parts of the superlocking mechanism.
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[0005] In order to achieve the above object, according
to afirstfeature of the presentinvention, there is provided
a door opening and closing device for a vehicle, compris-
ing: a door-locking device; an actuator housing; a knob
lever; and a superlocking mechanism. The door-locking
device includes: a locking lever which is turnable be-
tween a locking position and an unlocking position so as
to switch over a locking state and unlocking state; and a
casing which is attached to a door. The actuator housing
is connected to the casing and houses a door-locking
motor and a driving member, the driving member turning
in response to operation of a door-locking motor to drive
the locking lever to turn. The knob lever is turnably sup-
ported on the actuator housing so as to turn in response
to operation of a locking knob disposed on the door on
a side facing a vehicle compartment. The superlocking
mechanism is housed in the actuator housing, and
switches over connection and disconnection between the
knob lever and the locking lever in response to operation
of a superlocking motor. The knob lever is relatively non-
turnably connected to a turning shaft which is turnably
supported in the actuator housing so as to relatively turn-
ably support the driving member. The superlocking
mechanism further includes: a joint lever which is rela-
tively non-turnably connected to the turning shaft and
which is capable of sliding in a direction perpendicular to
an axis of the turning shaft, a connection shaft which is
provided on the joint lever so as to be switched over be-
tween a connected state and a disconnected state in re-
sponse to the sliding of the joint lever, and a superlocking
link. In the connected state, the connection shaft is con-
nected to the driving member so as to relatively non-
turnably connect the joint lever and the driving member
to each other. In the disconnected state, the connection
shaft is disconnected from the driving member so as to
enable relative turning of the joint lever and the driving
member. The superlocking link is capable of engaging
the connection shaft, and is operated to slide on a plane
parallel to a direction of sliding of the joint lever so as to
switch over the connected state and the disconnected
state of the connection shaft. The superlocking link is
operated to slide to switch over the connected state and
the disconnected state of the connection shaft in re-
sponse to the operation of the superlocking motor in a
state in which the locking lever is in the locking position.
The superlocking link is operated to slide in a direction
to bring the connection shaft into the connected state in
response to the turning of the driving member for driving
the locking lever to turn toward the unlocking position,
when the locking lever is in the locking position and the
connection shaft is in the disconnected state.

[0006] According to a second feature of the present
invention, in addition to the first feature, a guide portion
may be provided in the actuator housing in order to guide
the sliding of the superlocking link.

[0007] According to a third feature of the present in-
vention, in addition to the first or second feature, a sliding
contact plate made of a metal may be fixed to the actuator
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housing so as to come into sliding contact with the joint
lever; and a passage may be formed between the sliding
contact plate and the actuator housing so that electric
wires pass through the passage.

[0008] With the first feature of the present invention,
when the superlocking motor is operated in a state in
which the locking lever is in the locking position to drive
the superlocking link to slide, the connection shaft is dis-
placed to a position of the disconnected state in which
the driving member and the joint lever are disconnected
from each other. Thus, even if the locking knob is oper-
ated for unlocking to turn the knob lever and the joint
lever together, the turning force is not transmitted to the
driving member, and the locking position of the locking
lever is maintained. Further, the knob lever is relatively
non-turnably connected to the turning shaft which rela-
tively turnably supports the driving member; the joint le-
ver is relatively non-turnably connected to the turning
shaft while being capable of sliding in the direction per-
pendicular to the axis of the turning shaft; and the super-
locking link is operated to slide in the direction parallel to
the direction of sliding of the joint lever to engage the
connection shaft. That is, because the main functions of
the superlocking mechanism are concentrated on a re-
gion about the axis of the turning shaft, the number of
link connected portions is reduced, the superlocking
mechanism can be constructed by a simple structure
without needing a particularly improved dimensional ac-
curacy of parts or a particularly improved inter-axis di-
mensional accuracy, and the assembling and manufac-
ture of the device are facilitated.

[0009] With the second feature of the present inven-
tion, the sliding of the superlocking link can be guided
and smoothened.

[0010] With the third feature of the present invention,
the turning and sliding of the joint lever can be
smoothened by the sliding contact with the sliding contact
plate, and the sliding contact plate can be used for guiding
the distribution of the electric wires.

[0011] A preferred embodiment of the invention will
now be described by way of example and with reference
to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig.1 is a front view of a door taken from the
side of a vehicle compartment.

[0013] Fig.2is a perspective view of a connected state
between a door-locking device and a cylinder lock.
[0014] Fig.3is aview of a door-locking device in alock-
ing state with a lid plate omitted, taken in a direction of
an arrow 3 in Fig.2.

[0015] Fig.4is an enlarged sectional view taken along
aline 4-4 in Fig.3.

[0016] Fig. 5is an enlarged sectional view taken along
a line 5-5in Fig.3.

[0017] Fig.6is an enlarged sectional view taken along
a line 6-6 in Fig.4.
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[0018] Fig.7 is an enlarged sectional view taken along
aline 7-7 in Fig. 4.

[0019] Fig.8 is an enlarged view of essential portions
of Fig.3 showing a locking state during superlocking-off;
[0020] Fig.9 is a view similar to Fig.8, but showing an
unlocking state during superlocking-off.

[0021] Fig. 10 is a view similar to Fig.8, but showing
the locking state during superlocking-on.

[0022] Fig. 11 is a view similar to Fig.8, but showing a
locking knob operated for unlocking during superlocking-
on.

[0023] Fig.12is a view similar to Fig.8, but showing a
cylinder lock operated for unlocking during superlocking-
on.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0024] Referring first to Fig.1, a right-side door D in-
cludes a door-locking device 15, a cylinder lock 16, a
locking knob 17, an outside handle 18, and an inside
handle 19. The door-locking device 15 is capable of
switching over locked state and an unlocked state of the
door D. The cylinder lock 16 is adapted to switch over
the locking state and the unlocking state of the door-lock-
ing device 15 by locking and unlocking operations from
outside the vehicle. The locking knob 17 is adapted to
switch over the locking state and the unlocking state of
the door-locking device 15 by operations on the side of
avehicle compartment. The outside handle 18 is adapted
to perform a door-opening operation outside the vehicle
when the door-locking device 15 is in the unlocking state.
The inside handle 19 is adapted to perform a door-open-
ing operation on the side of the vehicle compartment
when the door-locking device 15 is in the unlocking state.
[0025] ReferringalsotoFig. 2, an external handle case
20 is attached to an outer surface of the door D. The
outside handle 18 is vertically turnably attached to the
external handle case 20. The cylinder lock 16 is attached
to the door D such that its one end faces an outer surface
of the external handle case 20. An internal handle case
21 is attached to an inner surface of the door D. The
inside handle 19 is leftward/rightward turnably mounted
in the internal handle case 21. The locking knob 17 is
also leftward/rightward turnably mounted in the internal
handle case 21.

[0026] Referring also to Fig.3, a casing 23 for the door-
locking device 15 is constructed by coupling a plurality
of members made of metal and synthetic resin, and is
attached to the door D. The casing 23 has a reception
recess 25 into which a striker (not shown) provided on a
vehicle body can proceed. A latch 26 is turnably support-
ed on the casing 23 such that the latch 26 is turned upon
engagement with the striker which has entered the re-
ception recess 25 when the door D is closed. Thus, the
door D is locked in the closed state by inhibiting the turn-
ing of the latch 26, and the locked state of the door D is
cancelled by permitting the turning of the latch 26 to bring
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the door D into the unlocked state where the door D can
be opened.

[0027] The casing 23 includes a metal plate 24 facing
the vehicle body, and a synthetic resin cover 27 covering
the metal plate 24. The cover 27 is formed into a sub-
stantially L-shape, integrally including a box-shaped cov-
er main portion 27a with a face on the side of the metal
plate 24 being opened, and a support wall 27b rising from
the cover main portion 27a.

[0028] A locking lever shaft 28 is turnably supported
on the support wall 27b, and has an axis parallel to a
direction of extension of the reception recess 25 in the
casing 23. A locking lever 29 is fixed to the locking lever
shaft 28. Thus, the locking state and the unlocking state
ofthe door-locking device 15 are switched over by turning
of the locking lever 29, i.e., the locking lever shaft 28
between a locking position and an unlocking position.
[0029] Referring also to Figs.4 and 5, an endless seal
groove 30 is provided in the support wall 27b of the cover
27 on a striker entering side of the reception recess 25,
and a syntheticresin lid plate 32 is fastened to the support
wall 27b such that an endless gasket 31 mounted in the
seal groove 30 is sandwiched between the lid plate 32
and the support wall 27b. Thus, an actuator housing 33
connected to the casing 23 is constituted by the support
wall 27b and the lid plate 32.

[0030] The actuator housing 33 houses a door-locking
motor 35, a worm 36, a worm wheel 37, a pinion 38, a
driving member 40, the locking lever 29, a key-operation
inputlever 41, and a connection link 42. The door-locking
motor 35 has a rotational axis parallel to a plane perpen-
dicular to the axis of the locking lever shaft 28. The worm
36 is coaxially connected to an output shaft of the door-
locking motor 35. A worm wheel 37 is meshed with the
worm 36 and has an axis parallel to the locking lever
shaft28. The pinion 38 is coaxially connected to the worm
wheel 37 so as to be turnable in a limited range relative
to the worm wheel 37. The driving member 40 is turnable
about an axis in parallel with the locking lever shaft 28,
and integrally has a sector gear 39 meshed with the pin-
ion 38. The locking lever 29 is fixed to one end of the
locking lever shaft 28, and connected at one end to the
driving member 40. The key-operation input lever 41 has
an axis parallel to the locking lever shaft 28. The connec-
tion link 42 is mounted between the other end of the lock-
ing lever 29 and the key-operation input lever 41.
[0031] Thedoor-locking motor 35is rotatable in normal
and reverse directions, and clamped between the sup-
portwall 27b and the lid plate 32 such that a portion there-
of is received in a recess 43 provided in the support wall
27b of the cover 27. The worm wheel 37 and the pinion
38 are turnably supported on a support shaft 44 which is
supported between the support wall 27b and the lid plate
32.Moreover, aspring45 (see Fig.4) is mounted between
the worm wheel 37 and the support wall 27b, and serves
to return the worm wheel 37 into a position where the
worm wheel 37 has situated prior to its turning in the
normal or reverse direction, when the operation of the
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door-locking motor 35 is stopped.

[0032] Inorder to fix the relative positions of the sector
gear 39 and the pinion 38 when assembling these parts,
a positioning projection 46 is provided on the sector gear
39 to protrude toward the pinion 38, and a positioning
recess 47 is provided in the pinion 38 so that the posi-
tioning projection 46 can be fitted into the positioning re-
cess 47.

[0033] Anarm portion 40a is integrally provided on the
driving member 40 so as to extend toward one end of
the locking lever 29. The tip end of the arm portion 40a
is turnably connected to the locking lever 29 at a position
offset from the locking lever shaft 28. The connection link
42 is also turnably connected at one end to the locking
lever 29 at a position offset from the locking lever shaft
28 and a portion of the arm portion 40a connected to the
locking lever 29. A click spring 48 is mounted between
the locking lever 29 and the support wall 27b of the ac-
tuator housing 33 so as to moderately turn the locking
lever 29 between a locking position shown in Fig.3 and
an unlocking position in which the locking lever 29 is
turned in a clockwise direction in Fig.3 from the locking
position.

[0034] The key-operation input lever 41 is turnably
supported on the support wall 27b of the actuator housing
33. An elongated bore 51 arcuate about a turning axis of
the key-operation input lever 41 is provided in the key-
operation input lever 41. An engagement pin 52 is em-
bedded in the other end of the connection link 42, and is
inserted through the elongated bore 51. Operational forc-
es provided by the locking and unlocking operations of
the cylinder lock 16 are transmitted to the key-operation
input lever 41 by the twisting motion of a turning-trans-
mitting member 53 (see Figs. 1 and 2), for example, com-
prising an outer cable and an inner cable inserted through
the outer cable.

[0035] Thus, whenthe cylinderlock 16 is key-operated
to an unlocking direction, the key-operation input lever
41 is turned in a clockwise direction in Fig.3 to engage
the engagement pin 52 on the side of one end of the
elongated bore 51, thereby turning the locking lever 29
in the clockwise direction in Fig. 3 through the connection
link 42. Then, the turning-transmitting member 53 is
turned in a twist-releasing direction in response to the
releasing of the operating force toward the unlocking po-
sition in the cylinder lock 16, whereby the key-operation
input lever 41 is also returned to a neutral position as
shown in Fig.3. In this process, the key-operation input
lever 41 does not exert a force to the connection link 42
onthe other side of the elongated bore 51, and the locking
lever shaft 28 and the locking lever 29 remain in the un-
locking position. In addition, the driving member 40, i.e.,
the sector gear 39 and the pinion 38 are also turned in
response to the turning of the locking lever 29, but at this
time, the pinion 38 is turned without exerting a turning
force to the worm wheel 37.

[0036] When the cylinder lock 16 is then key-operated
toward the locking position, the key-operation input lever
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41 is turned in a counterclockwise direction from the neu-
tral position in Fig.3 to engage the engagement pin 52
on the side of the other end of the elongated bore 51,
thereby causing the locking lever 29 to turn in the coun-
terclockwise direction in  Fig.3 through the
connectionlink42. Also in this process, the turning-trans-
mitting member 53 is turned to a twist-releasing direction
in response to the releasing of the operating force toward
the locking position in the cylinder lock 16, whereby the
key-operationinputlever41 is alsoreturned to the neutral
position shown in Fig.3, and the locking lever shaft 28
remains in the locking position.

[0037] In switching over the locking state and the un-
locking state of the door-locking device 15 by the oper-
ation of the door-locking motor 35, a power from the door-
locking motor 35 is transmitted through the worm 36, the
worm wheel 37, the pinion 38 and the sector gear 39 of
the driving member 40 to the locking lever 29, whereby
the locking lever 29 is turned between the unlocking po-
sition and the locking position. In this process, the en-
gagement pin 52 at the other end of the connection link
42 is only moved within the elongated bore 51 in the key-
operation input lever 41, and the power cannot be trans-
mitted from the locking lever 29 through the connection
link 42 to the key-operation input lever 41.

[0038] A synthetic resin base plate 54 having a bus
bar (not shown) embedded therein is attached to the sup-
port wall 27b above the driving member 40. A first switch
56 is attached to the base plate 54 so that the first switch
56 engages an abutment corner 55 provided at an upper
portion of the driving member 40 to change the switching
mode. That is, the first switch 56 changes the switching
mode between a state in which the driving member 40
brings the locking lever 29 into the locking position shown
in Fig.3, and a state in which the driving member 40
turned in the counterclockwise direction from the position
shown in Fig.3 to bring the locking lever 29 into the un-
locking position.

[0039] A second switch 57 is attached to the support
wall 27b between the key-operation input lever 41 and
the driving member 40, in order to detect that the key-
operation input lever 41 has been turned to the locking
position or the unlocking position, i.e., the locking or un-
locking operation has been performed by the cylinder
lock 16.

[0040] The driving member 40 is relatively turnably
supported by a turning shaft 58 which is turnably sup-
ported by the actuator housing 33. The turning shaft 58
is turnably supported at one end by a support projection
59 which is integrally projectingly provided on the support
wall 27b of the actuator housing 33 and which is coaxially
fitted into the turning shaft 58. The other end of the turning
shaft 58 protrudes from the lid plate 32 of the actuator
housing 33, while being fitted into and turnably supported
in a support tube 60 mounted on the lid plate 32 of the
actuator housing 33.

[0041] A knob lever 61 having a turning axis coaxial
with the turning shaft 58, i.e., the driving member 40 is
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disposed outward of the lid plate 32. The knob lever 61
is relatively non-turnably fitted and connected to the other
end of the turning shaft 58. An operational force provided
by the operation of the locking knob 17 performed on the
side of the vehicle compartment in order to switch over
the locking and unlocking states of the door-locking de-
vice 15 is input to the knob lever 61 through a push/pull
cable 62. When the locking knob 17 is operated in an
unlocking direction, the knob lever 61 is turned in the
counterclockwise direction in Fig.3. When the locking
knob 17 is operated in the locking direction, the knob
lever 61 is turned in the opposite direction into a position
shown in Fig.3.

[0042] The connection and disconnection between the
knob lever 61 and the locking lever 2 9 are switched over
by a superlocking mechanism 65 housed in the actuator
housing 33. The superlocking mechanism 65 includes a
superlocking motor 66, a jointlever 67, a connection shaft
68, and a superlocking link 69. The joint lever 67 is rel-
atively non-turnably connected to the turning shaft 58,
while being capable of sliding in a direction perpendicular
to the axis of the turning shaft 58. The connection shaft
68 is provided on the joint lever 67 so as to be switched
over the connected state where the connection shaft 68
is connected to the driving member 40 and the discon-
nected state where the connection shaft 68 is discon-
nected from the driving member 40, in response to the
sliding of the joint lever 67. The superlocking link 69 is
engagable with the connection shaft 68, and switches
over the connected and disconnected states of the con-
nection shaft 68 by its sliding along a plane parallel to
the sliding direction of the joint lever 67.

[0043] Referring to Fig. 6, a guide support portion 70
is integrally provided at one end of the turning shaft 58.
The guide support portion 70 is formed into an oval shape
extending in a direction along a diameter line of the turn-
ing shaft 58, and has a pair of guide walls 70a, 70a parallel
to each other on opposite sides. The joint lever 67 is
turnably supported on the guide support portion 70, and
disposed between the support wall 27b of the actuator
housing 33 and the driving member 40 such thatits sliding
is guided by the guide support portion 70.

[0044] The joint lever 67 extends over a long distance
along a first straight line L1 established on the above-
described diameter line of the turning shaft 58. A support
bore 71 is provided in the joint lever 67 so that the guide
support portion 70 is inserted through the support bore
71. The support bore 71 is formed into an oval shape
longer in a direction along the first straight line L1, and
has a pair of sidewalls 71a, 71a on opposite sides such
that they are closely opposed to the guide walls 70a of
the guide support portion 70. Thus, the joint lever 67 is
slid such that it is moved relative to the turning shaft 58
and the driving member 40 in the direction along the first
straight line L1 within a range where its opposite ends in
the longitudinal direction abut on the guide support por-
tion 70. When the turning shaft 58 is turned, the joint lever
67 is turned along with the turning shaft 58.
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[0045] Referring also to Fig. 7, the connection shaft 68
is integrally provided on a surface of the joint lever 67 on
the side of the driving member 40 such that itis positioned
on the first straight line L1. The driving member 40 is
provided with a connecting bore 72 through which the
connection shaft 68 is inserted. The connecting bore 72
has a substantially L-shape, comprising a radial bore por-
tion 72a extending radially of the driving member 40, and
a circumferential bore portion 72b connected to an inner
end of the radial bore portion 72a and extending circum-
ferentially of the driving member 40. In a state in which
the connection shaft 68 is positioned at an outer end of
the radial bore portion 72a of the connecting bore 72, the
connection shaft 68 is in a connected state in which it is
connected to the driving member 40 so as to prevent
relative turning between the joint lever 67, the knob lever
61 and the driving member 40. In a state in which the
connection shaft 68 is positioned at the inner end of the
radial bore portion 72a of the connecting bore 72, the
driving member 40 and the joint lever 67 are relatively
turnable so as to displace the connection shaft 68 within
the circumferential bore portion 72b, whereby the con-
nection shaft 68 is brought into a disconnected state in
which it is disconnected from the driving member 40 to
enable the relative turning of the joint lever 67 and the
driving member 40.

[0046] A sliding contact plate 73 made of a metal is
fitted and fixed to an inner surface of the support wall 27b
of the actuator housing 33, and comes into sliding contact
with the joint lever 67. A passage 74 is formed between
the sliding contact plate 73 and the support wall 27b, and
for example, three electric wires 75 connected to the sec-
ond switch 57 and extended toward the base plate 54
are disposed to pass through the passage 74.

[0047] The superlocking link 69 is disposed between
the lid plate 32 of the actuator housing 33 and the driving
member 40. The superlocking link 69 is formed to extend
over along distance along a second straight line L2 pass-
ing through the center of the turning shaft 58 on a plane
parallel to a direction of sliding of the joint lever 67 so
that it can be slid in a direction along the second straight
line L2. The second straight line L2 is established so as
to pass through an intermediate point between the posi-
tion of the connection shaft 68 when the knob lever 61
isin the locking position and the position of the connection
shaft 68 when the knob lever 61 is in the unlocking po-
sition.

[0048] A substantially U-shaped engagement recess
77 is provided at one end of the superlocking link 69 so
that it is opened on one side in the circumferential direc-
tion of the driving member 40. The engagement recess
77 has, on opposite sides, an engagement/abutment por-
tion 77a capable of being brought into engagement and
abutment against the connection shaft 68 from radially
outside the driving member 40, and an engagement/
abutment portion 77b capable of being brought into en-
gagement and abutment against the connection shaft 68
from radially inside the driving member 40. The super-
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locking link 69 has an opening 78 through which the sup-
port tube 60 mounted on the lid plate 32 of the actuator
housing 33 is inserted so as to permit the sliding of the
superlocking link 69.

[0049] An elongated bore 79 is provided at the length-
wise other end of the superlocking link 69 so as to extend
over a long distance in the direction along the second
straight line L2. A guide portion 80 is integrally provided
on the support wall 27b of the actuator housing 33, and
fitted in the elongated bore 79 to guide the sliding of the
superlocking link 69. The superlocking link 69 is made
of a metal. In order to suppress wear of the guide portion
80, metallic members forming the guide portion 80 may
be mold-coupled to the synthetic resin support wall 27b.
[0050] Referringagainto Fig.3, the superlocking motor
66 is rotatable in the normal and reverse directions, and
is clamped between the support wall 27b and the lid plate
32 such that a part thereof is received in a recess 83
provided in the support wall 27b of the actuator housing
33. A worm 84 is coaxially connected to the output shaft
of the superlocking motor 66; a worm wheel 85 having
an axis parallel to the rotational axis of the driving mem-
ber 40 is meshed with the worm 84; and a superlocking
lever 86 is coaxially connected to the worm wheel 85 so
as to be turnable relative to the worm wheel 85 within a
limited range. Moreover, a spring (not shown) is mounted
between the worm wheel 85 and the support wall 27b,
and serves to return the worm wheel 85 to the original
position upon termination of the operation of the super-
locking motor 66.

[0051] A connecting pin 89 is integrally provided in the
superlocking lever 86 so as to be engaged and connected
to an engagement bore 88 provided at the other end of
the superlocking link 69. The engagement bore 88 is
formed slightly longer in a direction perpendicular to the
second straight line L2. The superlocking motor 66 is
operated in a direction to cancel the connection between
the knob lever 61 and the driving member 40, for exam-
ple, by performing the locking operation of the cylinder
lock 16 twice within a set time. A click spring 90 is mount-
ed between the super locking lever 86 and the support
wall 27b of the actuator housing 33 so as tomoderately
turn the superlocking lever 86 between a superlocking-
off position (a position shown in Fig.3) where the super-
locking lever 86 connects the knob lever 61 and the driv-
ing member 40 to each other and a superlocking-on po-
sition where the superlocking lever 86 is turned in the
counterclockwise direction in Fig. 3 from the superlock-
ing-off position to disconnect the knob lever 61 and the
driving member 40 from each other.

[0052] The superlocking lever 86 causes the super-
locking link 69 to slide along the second straight line L2
upon operation of the superlocking motor 66. When the
engagement/abutment portion 77a or 77b at one end of
the superlocking link 69 abuts on and engages the con-
nection shaft 68, the connected state and the disconnect-
ed state of the connection shaft 68 are switched over
from one to the other.
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[0053] An abutment projection 91 is integrally project-
ingly provided on a side portion of the superlocking link
69 in a position near one end of the superlocking link 69.
An urging shaft 92 is embedded in the driving member
40. The urging shaft 92 pushes the superlocking link 69
in the direction to abut on the abutment projection 91 and
brings the connection shaft 68 into a connected state,
when the driving member 40 is turned by the operation
of the door-locking motor 35 in the direction to turn the
locking lever 29 toward the unlocking position in a state
in which the superlocking mechanism 65 is in a super-
locking-on state and the superlocking link 69 has oper-
ated the connection shaft 68 toward the disconnected
position.

[0054] An opening lever 93 is supported on the casing
23 of the door-locking device 15 so as to be turned in
response to the input of a door-opening force. Length-
wise one end of the opening lever 93 protrudes from the
casing 23. Input into such one end of the opening lever
93 through a rod 94 (see Fig.1), is an operational force
corresponding to the operation of the outside handle 18
mounted on the outer surface of the door D. An input
lever 96 is turnably supported on the cover 27 of the door-
locking device 15. The input lever 96 is turned by the
pulling operation of a cable 95 corresponding to the op-
eration of the inside handle 19 mounted on the inner sur-
face of the door D. A power in a door-opening direction
is transmitted from the input lever 96 and the opening
lever 93.

[0055] The operation of this embodiment will be de-
scribed below. When the superlocking mechanism 65 is
in the superlocking-off state and the door-locking motor
35 is operated by the locking lever 29 in an unlocking
direction from a state shown in Fig.8, the driving member
40 is turned in the clockwise direction as shown in Fig.
9, thereby causing the locking lever 29 in the locking po-
sition to turn in the counterclockwise direction into the
unlocking position. In this process, the connection link
42 connected at one end to the locking lever 29 is also
moved upward in Fig. 9, but the engagement pin 52 at
the other end of the connection link 42 is merely moved
within the elongated bore 51 provided in the key-opera-
tion input lever 41, without any influence exerted from
the connection link 42 to the key-operation input lever
41. Further, when the driving member 40 is turned from
the locking position and the unlocking position, any urg-
ing force cannot be exerted from the urging shaft 92 of
the driving member 40 to the abutment projection 91 of
the superlocking link 69. Furthermore, the knob lever 61
is also turned to the unlocking position along with the
joint lever 67 by a force applied from the driving member
40 through the connection shaft 68 to the joint lever 67
due to turning of the driving member 40 from the locking
position to the unlocking position.

[0056] In the locking state shown in Fig. 8, when the
superlocking motor 66 is operated, for example, by per-
forming the locking operation of the cylinder lock 16 twice
within the set time, the superlocking lever 86 is turned in
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the counterclockwise direction, as shown in Fig. 10. This
causes the superlocking link 69 to slide so as to shift the
connection shaft 68 from the connected state to the dis-
connected state, whereby the superlocking mechanism
65 enters the superlocking-on state. In this superlocking-
on state provided by the superlocking mechanism 65,
when a turning force in an unlocking direction is applied
from the locking knob 17 through the push/pull cable 62
to the knob lever 61, the knob lever 61 and the joint lever
67 are turned in the counterclockwise direction as shown
in Fig.11, but the connection shaft 68 inserted through
the connection bore 72 in the drivingmember 40 is merely
moved within the circumferential bore portion 72b of the
connection bore 72, without any turning force exerted
from the knob lever 61 to the driving member 40. That
is, the knob lever 61 and the driving member 40 are
brought into the disconnected state by the operation of
the superlocking mechanism 65.

[0057] Inthe superlocking-on state provided by the su-
perlocking mechanism 65 shown in Fig. 10, when the
door-locking motor 35 is operated in the unlocking direc-
tion, the driving member 40 is turned in the counterclock-
wise direction, whereby the locking lever 29 in the locking
position is turned in the clockwise direction into the un-
locking position. In this process, the connection link 42
connected at one end to the locking lever 29 is also
moved upward in Fig. 10, but the engagement pin 52 at
the other end of the connection link 42 is merely moved
within the elongated bore 51 in the key-operation input
lever 41, without any influence exerted from the connec-
tion link 42 to the key-operation input lever 41. Further,
when the driving member 40 is turned from the locking
position to the unlocking position, the urging shaft 92
mounted in the driving member 40 abuts against the abut-
ment projection 91 of the superlocking link 69 to cause
the superlocking link 69 to slide, and the connection shaft
68 is pushed by the engagement/abutment portion 77b
of the superlocking link 69 to enter the connected state
where the connection shaft 68 is connected to the driving
member 40. That is, when the knob lever 61 and the
driving member 40 are brought into the disconnected
state by the operation of the door-locking motor 35, the
driving member 40 is turned in the unlocking direction by
the operation of the door-locking motor 35, thereby bring-
ing the knob lever 61 and the driving member 40 into the
connected state.

[0058] Furthermore, in the superlocking-on state pro-
vided by the superlocking mechanism 65, when the cyl-
inder lock 16 is operated to be unlocked, the key-opera-
tion input lever 41 is turned in a clockwise direction in
Fig.12, and the engagement pin 52 is engaged with the
key-operation input lever 41 on the side of one end of
the elongated bore 15 provided in the key-operation input
lever41, as shown in Fig. 12. Therefore, the locking lever
29 is turned in the clockwise direction through the con-
nection link 42, thereby shifting the locking lever 29 from
the locking position to the unlocking position. Upon the
turning of the locking lever 29 toward the unlocking po-
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sition, the urging shaft 92 of the driving member 40 abut
against the abutment projection 91 of the superlocking
link 69, the superlocking link 69 pushes the connection
shaft 68 into the connected state, and the knob lever 61
is also turned into the unlocking position. This process
also brings the knob lever 61 and the driving member 40
into the mutually connected state such that the turning
of one of them toward the locking position is followed by
the other.

[0059] Specifically, when the knob lever 61 and the
driving member 40 are brought into the disconnected
state by the operation of the superlocking mechanism
65, the cylinder lock 16 is operated to be unlocked to turn
the driving member 40 toward the unlocking direction,
thereby bringing the knob lever 61 and the driving mem-
ber 40 into the connected state.

[0060] Inthis way, evenifthe locking knob 17 disposed
on the door D on the side facing the vehicle compartment
is illicitly operated in the locking state of the door-locking
device 15, the door-locking device 15 cannot be brought
into the unlocking state in the superlocking-on state of
the superlocking mechanism 65.

[0061] Moreover, the knob lever 61 is relatively non-
turnably connected to the turning shaft 58 which relatively
turnably supports the driving member 40; the joint lever
67 is relatively non-turnably connected to the turning
shaft 58, while being capable of sliding in the direction
perpendicular to the axis of the turning shaft 58; and the
superlocking link 69 slides in the direction parallel to the
direction of sliding of the joint lever 67 to engage the
connection shaft 68. That is, because the main functions
of the superlocking mechanism 65 are concentrated on
aregion about the axis of the turning shaft 58, the number
of link connected portions is reduced, the superlocking
mechanism 65 can be constructed by a simple structure
without needing a particularly improved dimensional ac-
curacy of parts or a particularly improved inter-axis di-
mensional accuracy, and the assembling and manufac-
ture of the device are facilitated.

[0062] Further, the guide portion 80 for guiding the slid-
ing of the superlocking link 69 is provided in the actuator
housing 33, so that the sliding of the superlocking link 69
can be guided by the guide portion 80 and thus
smoothened.

[0063] Furthermore, the metallic sliding contact plate
73 is fixed to actuator housing 33 to come into sliding
contact with the joint lever 67, and the passage 74 is
formed between the sliding contact plate 73 and the ac-
tuator housing 33 so that the electric wires 75 are passed
through the passage 74. Therefore, the turning and slid-
ing of the joint lever 67 can be smoothened by the sliding
contact with the sliding contact plate 73, and the sliding
contact plate 73 can be used for guiding the distribution
of the electric wires 75.

[0064] Although the embodiment of the presentinven-
tion has been described in detail, the present invention
is not limited to the above-described embodiment, and
various modifications in design may be made without de-
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parting from the subject matter of the invention.

Claims

1. Adooropening and closing device for a vehicle, com-
prising:

a door-locking device (15) including:

a locking lever (29) which is turnable be-
tween a locking position and an unlocking
position so as to switch over a locking state
and unlocking state; and

acasing (23) which is attached to a door (D);

an actuator housing (33) which is connected to
the casing (23) and which houses a door-locking
motor (35) and a driving member (40), the driv-
ing member (40) turning in response to opera-
tion of the door-locking motor (35) to drive the
locking lever (29) to turn;

a knob lever (61) which is turnably supported on
the actuator housing (33) so as to turn in re-
sponse to operation of a locking knob (17) dis-
posed on the door (D) on a side facing a vehicle
compartment; and

a superlocking mechanism (65) which is housed
in the actuator housing (33) and switches over
connection and disconnection between the knob
lever (61) and the locking lever (29) in response
to operation of a superlocking motor (66),

characterized in thatthe knoblever (61)is relatively
non-turnably connected to a turning shaft (58) which
is turnably supported in the actuator housing (33) so
as to relatively turnably support the driving member
(40);

the superlocking mechanism (65) further in-
cludes:

ajointlever (67) which is relatively non-turn-
ably connected to the turning shaft (58) and
which is capable of sliding in a direction per-
pendicular to an axis of the turning shaft
(58) ;

a connection shaft (68) which is provided
on the joint lever (67) so as to be switched
over between a connected state and a dis-
connected state in response to the sliding
of the joint lever (67),

wherein, in the connected state, the connection shaft
(68) is connected to the driving member (40) so as
to relatively non-turnably connect the joint lever (67)
and the driving member (40) to each other, and in
the disconnected state, the connection shaft (68) is
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disconnected from the driving member (40) so as to
enable relative turning of the joint lever (67) and the
driving member (40); and

a superlocking link (69) which is capable of en-
gaging the connection shaft (68) and which is
operatedto slide on a plane parallel to adirection
of sliding of the joint lever (67) so as to switch
over the connected state and the disconnected
state of the connection shaft (68); and

the superlocking link (69) is operated to slide to
switch over the connected state and the discon-
nected state of the connection shaft (68) in re-
sponse to the operation of the superlocking mo-
tor (66) in a state in which the locking lever (29)
is in the locking position; and

the superlocking link (69) is operated to slide in
adirection to bring the connection shaft (68) into
the connected state in response to the turning
of the driving member (40) for driving the locking
lever (29) to turn toward the unlocking position,
when the locking lever (29) is in the locking po-
sition and the connection shaft (68) is in the dis-
connected state.

A door opening and closing device for a vehicle ac-
cording to claim 1, characterized in that a guide
portion (80) is provided in the actuator housing (33)
in order to guide the sliding of the superlocking link
(69)

A door opening and closing device for a vehicle ac-
cording to claim 1 or 2, characterized in that a slid-
ing contact plate (73) made of a metal is fixed to the
actuator housing (33) so as to come into sliding con-
tact with the joint lever (67); and a passage (74) is
formed between the sliding contact plate (73) and
the actuator housing (33) so that electric wires (75)
pass through the passage (74).

10

15

20

25

30

35

40

45

50

55

16



EP 1 884 610 A2

1Dl

10



EP 1 884 610 A2

FIG.2

11



95

EEH: NOP L =
@? H 9@@. ©  os

EP 1 884 610 A2

FIG.3

27b 97
96 \ 27a 23

4
rd
7
e
7
s
7/
s
/

@o@ ) ek ;c/
30 [} ) o A @ o 56 _- |
43 P 35 39 55 1 1126
O — 46 _
/!\ C 47 3 7 @ ® 01'6 7 69 40a
<. \\~ N \J 4 58 X 68 5 J
62— £ 44 SN (2% {}- |
NS D NN 24
\~\‘ ].\ j ‘.'\:“(’I* /'/ =) | £
N i =2 7
O 36 N\ <z &":‘:'2"7:&‘\« e 5-—” 911\@
N \; )‘ < \\\.< // = PG\ aCl T nats 28
- : 38 N ; (
4 80 A\ 61 40 N ) g

=X e, a1
=00 / °" 13

86 59"
85 65 51

12



EP 1 884 610 A2

o€

€8 |g

V.
\ 0L mmmN J 517 qlz LE o¢
ov | 89 AN |7
L ” 4
NINERIRS == a\6
u 7 NNV | ==
T NLIAN
//F§ L \17 NN\ N -
I NP N\ ™
PSS AT N { |
i Al
Nﬁmm 09 nm 6€ 8¢

13



EP 1 884 610 A2

O€

14



EP 1 884 610 A2

FIG.6

TLIL) LTI,

15



EP 1 884 610 A2

FIG.7

16



EP 1 884 610 A2

FIG.8




EP 1 884 610 A2

FIG.9

1l
35 68

7Y 29
38 3%958 [ A \ at
== // § ‘\-;' \\ :
%7 N ! N
\ 3 AN 7
36 7 Ve AR
B It H =

51

18



EP 1 884 610 A2

FIG.10




EP 1 884 610 A2

FIG.11

20



EP 1 884 610 A2

21



EP 1 884 610 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2004251052 A [0002]

22



	bibliography
	description
	claims
	drawings

