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Description
TECHNICAL FIELD

[0001] This disclosure generally relates to a door han-
dle apparatus for a vehicle. In particular, the present dis-
closure relates to a door handle apparatus for a vehicle
in which a grip is housed in a door panel in a normal state,
and the grip protrudes (pops up) to the outside of the
door panel when a user opens the door from the outside
of a vehicle.

BACKGROUND DISCUSSION

[0002] A known door handle apparatus for a vehicle
(hereinafter, referred to as a "conventional apparatus")
including a grip gripped when a door is opened from out-
side of a vehicle is disclosed (refer to, for example, JP
2008-248631 A). In general, a door panel of the vehicle
includes an inner panel located on a vehicle interior side
and an outer panel located on a vehicle exterior side. A
space is provided between the inner panel and the outer
panel. The conventional apparatus is disposed in the
door panel (between the inner panel and the outer panel).
[0003] The conventional apparatus includes a base
and a grip. The base is a support member that supports
the grip. The grip extends in a front-rear direction of the
vehicle. The grip is rotatably supported around a first
shaft member extending in a height direction of the ve-
hicle. The outer panel is provided with an opening, and
the grip is located in the opening. The grip is biased by
a torsion spring such that one end side (a portion behind
the first shaft member) of the grip in a longitudinal direc-
tionis directed toward the vehicle interior side. Inanormal
state (a state in which the user does not touch the grip),
the grip is in contact with the base and is stationary. In
this state, there is no step at a boundary between the
outer surface of the grip and the outer surface of the door
panel, and both the outer surfaces (the outer surface of
the grip and the outer surface of the door panel) are lo-
cated in the same plane. When the user pushes the other
end of the grip (a portion in front of the first shaft member)
toward the vehicle interior side, the grip rotates around
the first shaft member, and one end of the grip protrudes
(pops up) outside from the outer surface of the outer pan-
el.

[0004] In the conventional apparatus, when the user
releases a hand from the grip, the grip is biased by the
torsion spring to return to the normal state. Therefore,
even when the user wants to open the door again in the
middle of closing the door, there is a case where the grip
is already housed in the door panel, and the user cannot
grip the grip. In this case, the user needs to push the
other end portion of the grip to pop up the grip, and then
grip the grip. Therefore, practicality (operability) of the
conventional apparatus is low.

[0005] A need thus exists for a door handle apparatus
for a vehicle in which the practicality (operability) is im-
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proved.
SUMMARY

[0006] A doorhandle apparatus for a vehicle according
to the present disclosure is assembled to the door panel
of the vehicle.

[0007] The door handle apparatus for a vehicle in-
cludes: a grip that is allowed to be gripped from a vehicle
exterior of the door panel, the grip being supported so
as to be rotatable around a shaft extending in a prede-
termined direction, rotating in a first direction from a first
state in which an outer surface of the grip is located in a
same plane as an outer surface of the door panel to be
transitionable to a second state in which the grip pro-
trudes from the outer surface of the door panel, and ro-
tating in a second direction opposite to the first direction
from the second state to be transitionable to the first state;
a biasing device that causes the grip to rotate in the sec-
ond direction; and a resistance force generation device
that generates a resistance force against an external
force causing the grip to rotate in the second direction,
the external force acting on the grip from the vehicle ex-
terior.

[0008] In the door handle apparatus for a vehicle ac-
cording to the present disclosure, when the user transi-
tions the grip to the second state from the first state (pops
up the grip) and releases the hand from the grip, a re-
sistance force generation mechanism applies a resist-
ance force to the rotation of the grip in the second direc-
tion. Accordingly, the grip does notimmediately return to
the first state, but the grip is in a pop-up state until a
predetermined time elapses. That is, the user can grip
the grip again. Therefore, practicality of the door handle
apparatus for a vehicle according to the present disclo-
sure is higher than that of the conventional apparatus.
[0009] In the door handle apparatus for a vehicle ac-
cording to an aspect of the presentdisclosure, the biasing
device is a spring, and the resistance force generation
device includes: a first lever that is engageable with the
grip; a stopper that is engageable with the first lever; and
an electric actuator that in the second state, engages the
first lever with the grip and engages the stopper with the
first lever to restrict a rotation of the grip in the second
direction via the first lever, and retracts the stopper from
the first lever to release the engagement between the
first lever and the stopper when a predetermined condi-
tion is satisfied.

[0010] In this case, the electric actuator may include:
a second lever that is rotatably supported around a pre-
determined shaft, and engaged with the stopper to drive
the stopper; and an electric motor that rotates the second
lever.

[0011] In the door handle apparatus for a vehicle ac-
cording to the aspect, when the grip is popped up, the
first lever is locked to the stopper, and the pop-up state
is temporarily held. That is, even when the user releases
the hand from the grip, the grip is in the pop-up state,
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and the user can grip the grip again. For example, the
user can grip the grip and open the door again in the
middle of closing the door.

[0012] In the door handle apparatus for a vehicle ac-
cording to another aspect of the present disclosure, the
biasing device is a spring, and the resistance force gen-
eration device is an oil damper.

[0013] According to this, a rotation speed of the grip
when the grip returns from the second state to the first
state can be reduced. Therefore, after the user releases
the hand from the grip in the second state, the user can
grip the grip again. The configuration of the apparatus is
simpler as compared with a case where the pop-up state
is held using the electric actuator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed description considered with
the reference to the accompanying drawings, wherein:

Fig. 1 is a schematic view of a door (right door of a
vehicle) to which a door handle apparatus for a ve-
hicle according to a first embodiment disclosed here
is applied;

Fig. 2A is a perspective view of the door handle ap-
paratus for a vehicle illustrated in Fig. 1 when viewed
from a vehicle exterior side;

Fig. 2B is a perspective view of the door handle ap-
paratus for a vehicle illustrated in Fig. 1 when viewed
from a vehicle interior side;

Fig. 3 is a perspective view of a base when viewed
from the vehicle exterior side;

Fig. 4 is a cross-sectional view taken along line IV-
IV of Fig. 2A;

Fig. 5A is a perspective view of a switch cover when
viewed from the vehicle exterior side;

Fig. 5Bis a perspective view of the switch cover when
viewed from the vehicle interior side;

Fig.6Ais a perspective view of a holder when viewed
from the vehicle exterior side;

Fig. 6B is a perspective view of the holder when
viewed from the vehicle interior side;

Fig. 7Ais a cross-sectional view taken along line VII-
VIl of Fig. 2A, the cross-sectional view illustrating a
step of fixing the holder to the base;

Fig. 7B is a cross-sectional view taken along line VII-
VIl of Fig. 2A, the cross-sectional view illustrating a
state of having fixed the holder to the base;

Fig. 8A is a perspective view of the door handle ap-
paratus for a vehicle in an initial state, when viewed
from the vehicle exterior side;

Fig. 8B is a perspective view of the door handle ap-
paratus for a vehicle in the initial state, when viewed
from the vehicle interior side;

Fig. 8C is a plan view of the door handle apparatus
for a vehicle in the initial state, when viewed from
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above;

Fig. 8D is a side view of the door handle apparatus
for a vehicle in the initial state, when viewed from
the vehicle interior side;

Fig. 9A is a perspective view of the door handle ap-
paratus for a vehicle in a standby state, when viewed
from the vehicle exterior side;

Fig. 9B is a perspective view of the door handle ap-
paratus for a vehicle in the standby state, when
viewed from the vehicle interior side;

Fig. 9C is a plan view of the door handle apparatus
for a vehicle in the standby state, when viewed from
above;

Fig. 9D is a side view of the door handle apparatus
for a vehicle in the standby state, when viewed from
the vehicle interior side;

Fig. 10A is a perspective view of the door handle
apparatus for a vehicle in a pop-up state, when
viewed from the vehicle exterior side;

Fig. 10B is a perspective view of the door handle
apparatus for a vehicle in the pop-up state, when
viewed from the vehicle interior side;

Fig. 10C is a plan view of the door handle apparatus
for a vehicle in the pop-up state, when viewed from
above;

Fig. 10D is a side view of the door handle apparatus
for a vehicle in the pop-up state, when viewed from
the vehicle interior side;

Fig. 11A is a perspective view of the door handle
apparatus for a vehicle in a door-open state, when
viewed from the vehicle exterior side;

Fig. 11B is a perspective view of the door handle
apparatus for a vehicle in the door-open state, when
viewed from the vehicle interior side;

Fig. 11C is a plan view of the door handle apparatus
for a vehicle in the door-open state, when viewed
from above;

Fig. 11D is a side view of the door handle apparatus
for a vehicle in the door-open state, when viewed
from the vehicle interior side;

Fig. 12 is a side view of a door handle apparatus for
a vehicle according to a second embodiment dis-
closed here, and is the side view of the door handle
apparatus for a vehicle in an initial state, when
viewed from the vehicle interior side;

Fig. 13 is a side view of the door handle apparatus
for a vehicle in a first stage in the middle of reaching
the pop-up state from the initial state, when viewed
from the vehicle interior side;

Fig. 14 is a side view of the door handle apparatus
foravehicle in a second stage in the middle of reach-
ing the pop-up state from the initial state, when
viewed from the vehicle interior side;

Fig. 15 is a side view of the door handle apparatus
for a vehicle in a third stage in the middle of reaching
the pop-up state from the initial state, when viewed
from the vehicle interior side;

Fig. 16 is a side view of the door handle apparatus



5 EP 4124 711 A1 6

for a vehicle in the pop-up state, when viewed from
the vehicle interior side;

Fig. 17 is a side view of the door handle apparatus
for a vehicle in a first stage in the middle of reaching
the initial state from the pop-up state, when viewed
from the vehicle interior side;

Fig. 18 is a side view of the door handle apparatus
for a vehicle in a second stage in the middle of reach-
ing the initial state from the pop-up state, when
viewed from the vehicle interior side;

Fig. 19 is a side view of the door handle apparatus
for a vehicle in a third stage in the middle of reaching
the initial state from the pop-up state, when viewed
from the vehicle interior side;

Fig. 20 is a side view of the door handle apparatus
foravehiclein afourth stage in the middle of reaching
the initial state from the pop-up state, when viewed
from the vehicle interior side;

Fig. 21 is a side view of a door handle apparatus for
a vehicle according to a modification example of the
second embodiment disclosed here, and is the side
view of the door handle apparatus for a vehicle in an
initial state, when viewed from the vehicle interior
side;

Fig. 22 is a side view of the door handle apparatus
for a vehicle in a first stage in the middle of reaching
the pop-up state from the initial state, when viewed
from the vehicle interior side;

Fig. 23 is a side view of the door handle apparatus
for a vehicle in a second stage in the middle of reach-
ing the pop-up state from the initial state, when
viewed from the vehicle interior side;

Fig. 24 is a side view of the door handle apparatus
for a vehicle in a third stage in the middle of reaching
the pop-up state from the initial state, when viewed
from the vehicle interior side;

Fig. 25 is a side view of the door handle apparatus
for a vehicle in the pop-up state, when viewed from
the vehicle interior side;

Fig. 26 is a side view of the door handle apparatus
for a vehicle in a first stage in the middle of reaching
the initial state from the pop-up state, when viewed
from the vehicle interior side;

Fig. 27 is a side view of the door handle apparatus
for a vehicle in a second stage in the middle of reach-
ing the initial state from the pop-up state, when
viewed from the vehicle interior side;

Fig. 28 is a side view of the door handle apparatus
for a vehicle in a third stage in the middle of reaching
the initial state from the pop-up state, when viewed
from the vehicle interior side;

Fig. 29 is a side view of the door handle apparatus
foravehiclein afourth stage in the middle of reaching
the initial state from the pop-up state, when viewed
from the vehicle interior side;

Fig. 30A is a perspective view of a door handle ap-
paratus for a vehicle according to a third embodiment
disclosed here, and is the perspective view of the
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door handle apparatus for a vehicle in the initial state,
when viewed from the vehicle exterior side;

Fig. 30B is a perspective view of the door handle
apparatus for a vehicle in the initial state, when
viewed from the vehicle interior side;

Fig. 30C is a plan view of the door handle apparatus
for a vehicle in the initial state, when viewed from
above;

Fig. 30D is a side view of the door handle apparatus
for a vehicle in the initial state, when viewed from
the vehicle interior side;

Fig. 31A is a perspective view of the door handle
apparatus for a vehicle in a pop-up state, when
viewed from the vehicle exterior side;

Fig. 31B is a perspective view of the door handle
apparatus for a vehicle in the pop-up state, when
viewed from the vehicle interior side;

Fig. 31C is a plan view of the door handle apparatus
for a vehicle in the pop-up state, when viewed from
above;

Fig. 31D is a side view of the door handle apparatus
for a vehicle in the pop-up state, when viewed from
the vehicle interior side;

Fig. 32A is a perspective view of the door handle
apparatus for a vehicle in a door-open state, when
viewed from the vehicle exterior side;

Fig. 32B is a perspective view of the door handle
apparatus for a vehicle in the door-open state, when
viewed from the vehicle interior side;

Fig. 32C is a plan view of the door handle apparatus
for a vehicle in the door-open state, when viewed
from above; and

Fig. 32D is a side view of the door handle apparatus
for a vehicle in the door-open state, when viewed
from the vehicle interior side.

DETAILED DESCRIPTION
(First Embodiment)

[0015] Hereinafter, a door handle apparatus 1 for a ve-
hicle (hereinafter, simply referred to as "door handle ap-
paratus 1") according to the first embodiment of the
present disclosure will be described. First, an outline of
adoor DR to which the doorhandle apparatus 1is applied
will be described with reference to Fig. 1. The door DR
is attached to an entrance provided on a side surface
portion of a vehicle body. Various directions in the fol-
lowing description represent directions in a state in which
the door DR is closed. The present embodiment is an
example in which the present disclosure is implemented
as a door handle of the right door DR of the vehicle, and
the present disclosure can also be implemented as a
door handle apparatus of another door.

[0016] The door DR includes a door panel DP and a
door frame DF. The door panel DP includes an inner
panel DPaand an outer panel DPb. Outer peripheral edg-
es of the inner panel DPa and the outer panel DPb are
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joined to each other. The inner panel DPa and the outer
panel DPb are press-molded in advance such that a
space is formed between the inner panel DPa and the
outer panel DPb in a state which the outer peripheral
edges of the inner panel DPa and the outer panel DPb
are joined to each other. That is, the door panel DP has
a box shape (or a bag shape). The door frame DF as a
window frame is attached to an upper portion of the door
panel DP.

[0017] A front end surface of the door panel DP is as-
sembled to an inner peripheral portion of the entrance
with a hinge (not illustrated). The door panel DP rotates
around a shaft of the hinge to open and close the door
panel DP.

[0018] A door lock apparatus DL and the door handle
apparatus 1 are attached to the door panel DP.

[0019] The door lock apparatus DL is disposed at a
rear portion in the door panel DP. The door lock appara-
tus DL includes a latch mechanism LM that engages with
a striker ST provided on the inner peripheral portion of
the entrance of the vehicle to hold a state in which the
door DR is closed (fully closed state). A part of the latch
mechanism LM is exposed in an opening provided on a
rear end surface of the door panel DP. When the door
DR is closed, the striker ST enters the door panel DP
through the opening, and the latch mechanism LM and
the striker ST are engaged with each other.

[0020] The door lock apparatus DL includes a release
mechanism RM (opening mechanism) that releases the
engagement between the latch mechanism LM and the
striker ST. The release mechanism RM includes a lever
and a link member, which engage with the latch mecha-
nism LM. The release mechanism RM is coupled to the
door handle apparatus 1 via a rod RD. When the user
pulls the grip of the door handle apparatus 1 in a state in
which the door DR is closed, the release mechanism RM
is driven via the rod RD, and the engagement between
the latch mechanism LM and the striker ST is released.
[0021] The door lock apparatus DL further includes a
locking mechanism KM. The locking mechanism KM in-
cludes an electric actuator that performs switching be-
tween a state in which the rod RD and the release mech-
anism RM are engaged (locked state) and a state in which
the engagement is released (unlocked state). The elec-
tric actuator of the locking mechanism KM is driven by a
control device (hereinafter, referred to as "ECU") (not
illustrated).

(Configuration)

[0022] Next, a specific configuration of the door handle
apparatus 1 will be described. The door handle apparatus
1is assembled to an opening OPp, provided on the rear
side of the outer panel DPb and above the door lock
apparatus DL.

[0023] AsillustratedinFigs.2Aand 2B, the door handle
apparatus 1 includes a base 10, a handle 20, a switch
device 30, a pop-up mechanism 40, and a bell crank 50.

10

15

20

25

30

35

40

45

50

55

[0024] The base 10 is a support member that supports
the handle 20, the switch device 30, the pop-up mecha-
nism 40, and the bell crank 50, which will be described
later. As illustrated in Fig. 3, the base 10 includes a hous-
ing portion 11 that houses the handle 20 and the switch
device 30. The housing portion 11 extends in a front-rear
direction of the vehicle. The housing portion 11 has a
bottom wall portion 11a and a peripheral wall portion 11b.
The bottom wall portion 11ais a wall portion substantially
perpendicular to a vehicle width direction. The bottom
wall portion 11a has a substantially elongated circular
shape extending in the front-rear direction of the vehicle.
An opening OP,,, extending in the front-rear direction of
the vehicle is provided on a front side of the bottom wall
portion 11a. The peripheral wall portion 11b is a plate-
like portion perpendicular to the bottom wall portion 11a,
and is formed along a peripheral edge of a right surface
(surface on the vehicle exterior side) of the bottom wall
portion 11a.

[0025] The base 10 includes flange portions 12a, 12b,
and 12c (refer to Fig. 3). The flange portion 12a protrudes
forward from a front end of the housing portion 11. The
flange portion 12b protrudes upward from an upper sur-
face of the peripheral wall portion on an upper side of a
rear end portion of the housing portion 11. The flange
portion 12c protrudes downward from a lower surface of
the peripheral wall portion on a lower side of the rear end
portion of the housing portion 11. The flange portions
12a, 12b, and 12c are provided with through holes TH 5,
TH5p, and THy o, respectively, the holes TH45,, TH4op,
and TH 4, penetrating in the vehicle width direction. Fas-
tening bolts are inserted into the through holes TH45,,
TH42p, and TH4o., respectively, and distal ends of the
fastening bolts are fastened to boss nuts provided on an
inner side surface of the door panel DP. In this manner,
the base 10 (door handle apparatus 1 for a vehicle) is
fixed to the peripheral edge of the opening OPpr of the
door panel DP.

[0026] Through holes TH44, penetrating in a vehicle
height direction are provided in an upper wall portion and
a lower wall portion of the peripheral wall portion 11b of
the base 10. A shaft member 13 that rotatably supports
the handle 20 to be described later is inserted into and
fixed to the through holes TH4 ¢;,.

[0027] A pair of upper and lower bearing portions 14
and 14 rotatably supporting a switch cover 32 to be de-
scribed later are provided at a front end portion (portion
in front of the opening OP,,) of the housing portion 11
of the base 10. The bearing portions 14 and 14 have a
columnar shape extending rightward from the bottom wall
portion 11a. In a plan view of the base 10, distal end
portions of the bearing portions 14 and 14 are cut out in
a semicircular shape. As will be described later, a shaft
portion 323 of a switch cover 32 is inserted into and sup-
ported by a cutout portion C.

[0028] Inaddition,on aleft surface of the base 10, shaft
portions 15a, 15b, and 15¢c extending leftward are pro-
vided (refer to Fig. 8D). These shaft portions support var-
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ious levers constituting the pop-up mechanism 40 to be
described later. The shaft portion 15a is located below
the opening OP44,. The shaft portion 15b is located in
front of and below the shaft portion 15a (lower left side
in Fig. 8D). The shaft portion 15¢ is located behind (right
side in Fig. 8D) the shaft portion 15a.

[0029] The handle 20 includes a grip 21 (refer to Fig.
2A). The grip 21 has a rod shape (columnar shape) ex-
tending in the front-rear direction of the vehicle. When
viewed from the right side of the door DR, the outer shape
ofthe grip 21 is substantially the same as the outer shape
of the housing portion 11 (outer shape of the portion ex-
cluding the front end portion of the housing portion 11).
Specifically, the front end of the grip 21 has a rectangular
shape, and therear end has asemicircular shape. Abear-
ing portion 22 (cylindrical portion) is provided in a portion
slightly behind the front end of the grip 21 (refer to Fig.
4). The shaft member 13 is inserted into the bearing por-
tion 22 and the through hole TH4, in a state where the
bearing portion and the through hole TH b are coaxially
arranged, and the grip 21 is rotatably supported around
the shaft member 13. An arm 23 protruding leftward from
the bearing portion 22 is provided (refer to Figs. 2B and
4). The arm 23 protrudes to the left side of the bottom
wall portion 11a through the opening OP4,,. The handle
20 is biased by a torsion spring (not illustrated) such that
the rear end portion side of the grip 21 rotates from the
right side of the bottom wall portion 11atoward the bottom
wall portion 11a. The grip 21 comes into contact with the
bottom wall portion 11a and is stopped. That is, the grip
21 is housed in the housing portion 11. A space S1 is
provided between the front end of the grip 21 and the
front end of the housing portion 11, and the switch device
30tobe described later is disposed in the space S1 (refer
to Figs. 2A and 3).

[0030] The switch device 30 includes a tact switch 31,
the switch cover 32, and a holder 33. The tact switch 31
is fixed to a wall portion constituting the space S1 in a
state in which a push button portion of the tact switch 31
is directed rightward (refer to Fig. 4). The tact switch 31
is connected to the ECU via a wire harness, a bus bar,
or the like (not illustrated).

[0031] Asillustratedin Figs. 5A and 5B, the switch cov-
er 32 includes a cover portion 321, a button pressing
portion 322, and a pair of upper and lower shaft portions
323 and 323. The cover portion 321 has a substantially
plate shape. When viewed from the right side of the ve-
hicle, the outer shape of the cover portion 321 is sub-
stantially the same as the outer shape of the front end
portion of the housing portion 11. The button pressing
portion 322 is provided substantially at the central portion
of the left surface of the cover portion 321. A flange por-
tion 322a protruding forward is provided at a front end
portion of the button pressing portion 322. The shaft por-
tions 323 and 323 extend in the vehicle height direction
respectively from an upper portion and a lower portion
ofarearend portion of the left surface of the cover portion
321.
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[0032] As illustrated in Figs. 6A and 6B, the holder 33
includes a base portion 331. The base portion 331 is a
plate-like portion having a substantially rectangular
shape when viewed from the right side of the switch de-
vice 30. The holder 33 includes a pair of upper and lower
shaft support portions 332 and 332 that support the shaft
portions 323 and 323 of the switch cover 32. The shaft
support portions 332 and 332 extend rightward from an
upper end portion and lower end portion of a rear end
portion of the right surface of the base portion 331. The
flange portions 332a and 332a protruding rearward are
formed at the distal end portions of the shaft support por-
tions 332 and 332. In addition, the holder 33 includes a
stopper 333 that restricts a rotation of the switch cover
32. The stopper 333 has an arch shape protruding right-
ward from the front end portion of the right surface of the
base portion 331. Thatis, the stopper 333 includes a pair
of upper and lower support portions 333a and 333a and
a bridge portion 333b bridged between the distal ends of
the lower support portions 333a and 333a.

[0033] In a state in which the tact switch 31 is fixed in
the space S1, the shaft portions 323 and 323 of the switch
cover 32 is inserted into the bearing portions 14 and 14
from the right side of the bearing portions 14 and 14.
Next, as illustrated in Figs. 7A and 7B, the holder 33 is
moved from the front side to the rear side of the base 10,
and the holder 33 is fastened to the base 10 in a state in
which the flange portions 332a and 332a are put on the
bearing portions 14 and 14. As a result, the shaft portions
323 and 323 can be rotated without coming off from the
bearing portions 14 and 14. In this state, the button press-
ing portion 322 comes into contact with (faces) the sur-
face of the push button portion of the tact switch 31, and
the flange portion 322a is inserted into a space S2 sur-
rounded by the support portions 333a and 333a and the
bridge portion 333b and comes into contact with the
bridge portion 333b. The tact switch 31 is connected to
the ECU, and the ECU monitors an ON and OFF state
of the tact switch 31. In a state in which the user does
not touch the switch cover 32, the outer surface of the
cover portion 321 and the outer surface of the outer panel
DPb are located in the same plane. In this state, the push
button portion of the tact switch 31 is not pushed. That
is, the tact switch 31 is in an OFF state. When the user
pushes the switch cover 32 from the vehicle exterior side,
the switch cover 32 rotates to slightly enter the inside of
the door panel DP, and the button pressing portion 322
presses the push button portion of the tact switch 31. As
a result, the tact switch 31 is in an ON state. In a state in
which the user does not touch the switch cover 32, the
flange portion 322a come into contact with the bridge
portion 333b, and the movement of the front end side of
the switch cover 32 toward the outside of the door panel
DP (rotation of the switch cover 32) is restricted. When
the transition of the tact switch 31 from the OFF state to
the ON state is detected in a state in which the door DR
is unlocked, the ECU drives the locking mechanism KM
tolock the door DR. Onthe other hand, whenitis detected
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that the user performs an unlocking operation by using
a portable terminal (key) (not illustrated) in a state in
which the door DR is locked, the ECU drives the locking
mechanism KM to unlock the door DR.

[0034] As illustrated in Figs. 8A and 8B, the pop-up
mechanism 40 includes a pop-up lever 41, an actuator
lever 42, an electric actuator 43, a stopper 44, and a
switch 45.

[0035] The pop-uplever41isaplate-like member. The
pop-up lever 41 includes a base portion 411 and arms
412,413,and 414. The base portion 411 is rotatably sup-
ported around the shaft portion 15a. The base portion
411 is biased by a torsion spring (not illustrated) so as
to rotate clockwise in Fig. 8D (when viewed from the left
side).

[0036] When viewed from the left side of the pop-up
lever 41, the arms 412, 413, and 414 extend outward
from an outer edge portion of the base portion 411 (out-
ward in a radial direction of the shaft portion 15a). The
arm 412 and the arm 413 extend in directions opposite
to each other when viewed from a rotation center of the
pop-up lever 41. The arm 414 extends in a direction sub-
stantially perpendicular to the extending direction of the
arm 412 (414).

[0037] The actuator lever 42 is a plate-like member.
The actuator lever 42 is rotatably supported around the
shaft portion 15b. The actuator lever 42 has a slit-like
opening OP,, having a short arc shape extending in the
rotation direction of the actuator lever 42.

[0038] The electric actuator 43 is disposed behind and
below the actuator lever 42. The electric actuator 43 in-
cludes an electric motor. An output shaft of the electric
motor extends forward and upward, and a worm gear is
attached to a distal end portion of the output shaft. A
worm wheel is attached to the actuator lever 42, and the
worm wheel meshes with the worm gear of the electric
motor. The electric motor of the electric actuator 43 is
controlled by the ECU.

[0039] The stopper 44 is disposed adjacent to the right
side of the actuator lever 42. The stopper 44 includes a
guide plate 441 and a head portion 442. The guide plate
441 is a plate-like portion parallel to the actuator lever
42.Theguide plate 441 is provided with a slit-like opening
OPy441. The opening OP,4, is disposed on the right side
of the opening OP,,, and partially communicates with
the opening OP4,. The opening OP444 linearly extends
such that one end of the opening OP 44, in the extending
direction is located above the other end. The slit width of
the opening OP,44 is slightly smaller than the slit width
of the opening OP .

[0040] The head portion 442 includes a base portion
and a flange portion. The base portion is a rectangular
plate-like portion parallel to the actuator lever 42. A cy-
lindrical protrusion P1 protruding leftward is provided on
the left surface of the base portion. The protrusion P1 is
inserted into the opening OP44¢ and the opening OP 4.
The flange portion is a rectangular plate-like portion con-
nected to one peripheral end surface of the base portion.
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The base portion and the flange portion are orthogonal
toeach other. Thatis, the head portion442 has a T shape.
The plate thickness direction of the flange portion is par-
allel to the extending direction of the opening OP441.
[0041] One end of a coil spring (compression spring)
(notillustrated) is supported by the base 10, and the other
end of the coil spring is connected to the head portion
442. The coil spring presses the head portion 442 to bias
the head portion 442 rearward and upward (in a direction
parallel to the opening OP44).

[0042] The switch45 is disposed below and behind the
pop-up lever 41, when viewed from the rotation center
of the pop-up lever 41. The switch 45 is a tact switch,
and the push button portion of the switch 45 is directed
to the rotation center side of the pop-up lever 41. The
switch 45 is connected to the ECU, and the ECU monitors
an ON and OFF state of the switch 45.

[0043] The bell crank 50 is a plate-like member. The
bell crank 50 includes a base portion 511 and arms 512,
513,and 514. The base portion 511 is rotatably supported
around the shaft portion 15c. The base portion 511 is
biased by a torsion spring (not illustrated) so as to rotate
counterclockwise in Fig. 8D (when viewed from the left
side).

[0044] When viewed from the left side of the bell crank
50, the arms 512, 513, and 514 extend outward from an
outer edge portion of the base portion 511 (outward in a
radial direction of the shaft portion 15¢). The arm 512
and the arm 513 extend in directions substantially orthog-
onal to each other. The arm 514 is disposed between the
arm 512 and the arm 513. That is, an angle between the
arm 512 (513) and the arm 514 is approximately 45°.

(Operation)

[0045] When the user opens the door DR from the ve-
hicle exterior side, the door handle apparatus 1 operates
as follows.

<Initial state>

[0046] Before the user starts the operation of opening
the door DR (in the initial state), the handle 20 is biased
by a torsion spring, and the grip 21 is housed in the hous-
ing portion 11 and is stopped (refer to Fig. 8A). The arm
23 is located on the front end portion of the opening
OP,4,- As described above, the bell crank 50 is biased
counterclockwise by the torsion spring in Fig. 8D, but the
distal end portion of the arm 514 comes into contact with
astopper STP provided in the base 10, and the bell crank
50 is stopped. The arm 23 is separated from the distal
end portion of the arm 512.

[0047] Here, as described above, the pop-up lever 41
is biased clockwise by the torsion spring in Fig. 8D, but
a biasing force of the torsion spring is smaller than the
biasing force of the torsion spring of the handle 20. Ac-
cordingly, the distal end portion of the arm 412 of the
pop-up lever 41 comes into contact with the front surface
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of the arm 23 of the handle 20, and the movement of the
pop-up lever 41 (clockwise rotation of the pop-up lever
41) is restricted. That is, the pop-up lever 41 is stopped
at the initial position illustrated in Figs. 8A and 8B.
[0048] In this state, the arm 414 of the pop-up lever 41
extends forward and downward (lower left side in Fig.
8D) when viewed from the rotation center of the pop-up
lever 41. The head portion 442 of the stopper 44 faces
the distal end surface of the arm 414. The electric actu-
ator 43 is not operated. That is, power is not supplied to
the electric motor, and the output shaft of the electric
motor is stopped. Therefore, the actuator lever 42 is
stopped at a predetermined initial position illustrated in
Fig. 8D. Thatis, the opening OP, is located forward and
upward (upper left side in Fig. 8D) when viewed from the
rotation center of the actuator lever 42.

[0049] The protrusion P1 of the stopper 44 is moved
to the other end portion (lower left side in Fig. 8D) of the
opening OP,, by the actuator lever 42, and is stopped.
The head portion 442 is separated from the distal end
portion of the arm 414. The coil spring of the stopper 44
is pressed to some extent. That is, although the head
portion 442 is pressed toward the upper right side by the
coil spring in Fig. 8D, the movement of the protrusion P1
inserted into the opening OP,4, of the actuator lever 42
is restricted (locked to the end portion of the opening
OP4,), and thus the head portion 442 is stopped in a state
of being separated from the distal end surface of the arm
414,

[0050] The arm 413 extends rearward and downward
(lowerright side in Fig. 8D) when viewed from the rotation
center of the pop-up lever 41. The distal end portion of
the arm 413 is separated from the switch 45 in the coun-
terclockwise direction in Fig. 8D.

[0051] In the initial state, the locking mechanism KM
is in a locked state. That is, the door DR is locked.

<Transition to Standby State>

[0052] In the initial state, when the user performs an
unlocking operation by using a portable terminal (key)
(not illustrated), the door handle apparatus 1 transitions
to the standby state illustrated in Figs. 9A and 9B. Spe-
cifically, first, the ECU drives the electric actuator of the
locking mechanism KM to transit the locked state of the
locking mechanism KM to the unlocked state. The ECU
drives the electric actuator 43 to rotate the actuator lever
42 from the initial position illustrated in Fig. 8D in the
clockwise direction in Fig. 8D, moves the actuator lever
42 to a predetermined pop-up position illustrated in Fig.
9D, and stops driving the electric actuator 43. This re-
leases the restriction on the movement of the head por-
tion 442 (protrusion P1).

[0053] The head portion 442 is biased by the coil
spring, moves in the upper right direction in Fig. 8D, and
comes into contact with the distal end surface of the arm
414 to be stopped as illustrated in Fig. 9D. In this state,
the coil spring of the stopper 44 is slightly extended as
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compared with the initial state, but is still in a pressed
state.

[0054] Asiillustrated in Figs. 9A and 9B, in this standby
state, the grip 21 is housed in the housing portion 11 as
in the initial state.

<Transition to Pop-Up State>

[0055] When the user pushes the front end portion of
the grip 21 of the handle 20 (a portion in front of the shaft
member 13) in the standby state, the door handle appa-
ratus 1 transitions to the pop-up state illustrated in Figs.
10A and 10B. Specifically, the grip 21 rotates counter-
clockwise in Fig. 9C to reach a pop-up position illustrated
in Figs. 10A and 10C (a state in which the user can grip
the grip 21). As illustrated in Fig. 10D, the distal end of
the arm 23 moves rearward from the initial state and
comes into contact with the distal end portion of the arm
512 of the bell crank 50. This makes it difficult for the grip
21 to rotate. Accordingly, the user can recognize that the
door handle apparatus 1 reaches the pop-up state. As
described above, the movement restriction of the distal
end portion of the arm 414 is released when the arm 23
retreats. That is, the pop-up lever 41 is biased by the
torsion spring to rotate clockwise in Fig. 9D, and reaches
the pop-up position illustrated in Fig. 10D.

[0056] When the pop-up lever 41 rotates and the distal
end portion of the arm 414 is separated from the head
portion 442, the head portion 442 protrudes in the upper
right direction by the biasing force of the coil spring in
Fig. 9D. Accordingly, the counterclockwise rotation of the
pop-up lever 41 is restricted, and the forward movement
ofthe arm 23 is restricted. Therefore, even when the user
releases the hand from the grip 21 of the handle 20, the
grip 21 remains stopped at the pop-up position.

[0057] The arm 413 presses the push button portion
of the switch 45, and the switch 45 transitions from the
OFF state to the ON state. Accordingly, the ECU can
recognize that the door handle apparatus 1 is in the pop-
up state.

<Transition to Door-Open State>

[0058] When the user grips the grip 21 of the handle
20 in the pop-up state, and pulls the grip 21 toward the
user, the door handle apparatus 1 transitions to the door-
open state illustrated in Figs. 11A and 11B. Specifically,
the grip 21 rotates counterclockwise in Fig. 10C. Accord-
ingly, the distal end of the arm 23 moves rearward. The
distal end portion of the arm 512 of the bell crank 50 is
pressed rearward by the arm 23, and the bell crank 50
rotates clockwise in Fig. 10D to reach a door-open posi-
tion illustrated in Fig. 11D. At this time, the rod RD con-
nected to the distal end portion of the arm 513 moves
downward. As a result, the release mechanism RM is
driven to release the engagement between the latch
mechanism LM and the striker ST, and the door DR is
opened (openable). When the user releases the hand
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from the grip 21, the grip 21 and the bell crank 50 are
biased by the torsion spring to return to the pop-up po-
sition. As described above, the forward movement of the
arm 23 is restricted by the arm 412, the grip 21 is stopped
at the pop-up position.

<Transition to Initial State (Regression)>

[0059] Whenitisdetected thatthe switch 45 transitions
from the OFF state to the ON state, the ECU starts meas-
uring an elapsed time. When the elapsed time (meas-
urement result) exceeds a predetermined threshold val-
ue, the ECU drives the electric actuator 43 to return the
actuator lever 42 to the initial position. Accordingly, the
head portion 442 of the stopper 44 moves to the lower
left side (initial position side) in Fig. 10D and is separated
from the arm 414 of the pop-up lever 41. That is, the
restriction on the counterclockwise rotation of the pop-
up lever 41 is released. According to this, the grip 21 is
biased by the torsion spring and rotates clockwise in Fig.
10C, and the arm 23 moves forward in Fig. 10D. The
distal end portion of the arm 412 is pressed forward by
the arm 23. As aresult, the pop-up lever 41 rotates coun-
terclockwise in Fig. 10D and returns to the initial position.

(Effects)

[0060] Inacase wherethe switch cover 32is supported
by a body portion of the tact switch 31, in order to position
the surface of the switch cover 32 and the surface of the
outer panel DPb in the same plane, it is necessary to
keep attachment position accuracy of the tact switch 31
with respect to the base 10 and attachment position ac-
curacy of the switch cover 32 with respect to the tact
switch 31 high. On the other hand, as described above,
in the presentembodiment, the switch cover 32 is directly
supported by the base 10. Therefore, according to the
present embodiment, the attachment position of the
switch cover 32 is hardly affected by the attachment po-
sition accuracy of the tact switch 31. That is, according
to the presentembodiment, the surface of the switch cov-
er 32 is easily positioned in the same plane as the surface
of the outer panel DPb.

[0061] The switch cover 32 is disposed adjacent to the
front side of the grip 21. The extending direction of the
rotation shaft of the switch cover 32 and the extending
direction of the rotation shaft of the grip 21 are parallel
to each other. In a case where each of the shaft portions
323 of the switch cover 32 is disposed on the front end
side of the switch cover 32, when the user pushes the
front end portion of the grip 21 to pop up the grip 21, the
user may erroneously push the rear end portion of the
switch cover 32. In this case, there is a case where the
switch cover 32 rotates, the tact switch 31 transitions
from the OFF state to the ON state, and thus the door
DR is locked. On the other hand, in the present embod-
iment, the shaft portion 323 of the switch cover 32 is
disposed at the rear end portion of the switch cover 32
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(near a boundary between the grip 21 and the cover por-
tion 321). Accordingly, in a case where the user pushes
the front end portion of the grip 21 to pop up the grip 21,
even when the user erroneously pushes the rear end
portion of the switch cover 32, the pushed portion is near
the shaft portion 323, and thus it is difficult for the switch
cover 32 to rotate. Therefore, when the grip 21 is popped
up, a situation hardly occurs in which the door DR is er-
roneously locked.

[0062] In the door handle apparatus 1, when the grip
21 is popped up, the pop-up lever 41 is locked to the
stopper 44, and the pop-up state is temporarily held. That
is, even when the user releases the hand from the grip
21, the grip 21 is in the pop-up state, and the user can
grip the grip 21 again. For example, the user can grip the
grip 21 and open the door DR again in the middle of
closing the door DR.

[0063] The electric actuator 43 is a device for driving
the stopper 44, and does not drive the grip 21 on which
arelatively large force (biasing force of the torsion spring)
acts. Therefore, a relatively small (low output (low
torque)) electric motor can be adopted. Accordingly, the
door handle apparatus 1 can be downsized.

[0064] As described above, the door handle apparatus
1 has high assemblability and practicality (operability).

(Second Embodiment)
(Configuration)

[0065] A doorhandle apparatus 2 according to the sec-
ond embodiment of the present disclosure will be de-
scribed. In the door handle apparatus 1 according to the
first embodiment is configured such that the user pushes
the switch cover 32 to unlock the door handle apparatus
1, and then pushes the front end portion of the grip 21 of
the handle 20 to cause the door handle apparatus 1 to
transition from the initial state to the pop-up state. On the
other hand, the door handle apparatus 2 is configured
such that when the user pushes the switch cover 32 to
unlock the door handle apparatus 2, the door handle ap-
paratus 2 automatically transitions from the initial state
to the pop-up state.

[0066] In the door handle apparatus 2, a pop-up lever
61 and an actuator lever 62, which are illustrated in Figs.
12 to 20, are used instead of the pop-up lever 41 and
actuator lever 42 of the door handle apparatus 1. Since
the other components are the same as the components
of the door handle apparatus 1, the description thereof
will be omitted.

[0067] The pop-uplever61is aplate-like member. Like
the pop-up lever 41, the pop-up lever 61 includes a base
portion 611, an arm 612, an arm 613, and an arm 614.
[0068] The base portion 611 is rotatably supported
around the shaft portion 15a. When viewed from the left
side of the pop-up lever 61, the arms 612, 613, and 614
extend outward from an outer edge portion of the base
portion 611 (outward in a radial direction of the shaft por-
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tion 15a). The arm 612 and the arm 613 extend in direc-
tions opposite to each other. The arm 614 extends in a
direction substantially orthogonal to the arm 612 (613).
A cylindrical protrusion P2 extending rightward is provid-
ed on the right surface of the distal end portion of the arm
614. A protrusion P3 protruding rightward is provided in
an intermediate portion of the arm 614. When viewed
from the left side of the pop-up lever 61, the protrusion
P3 has a substantially triangular shape. The protrusion
P3 is disposed at an edge portion of the arm 614 on a
side opposite to the arm 612.

[0069] The actuator lever 62 is a plate-like member. A
base portion 621 and an arm 622 are provided. The base
portion 621 extends in a predetermined direction. One
end portion of the base portion 621 is rotatably supported
around the shaft portion 15c. A slit-like opening OPg,
extending in a rotation direction of the base portion 621
is provided in an intermediate portion of the base portion
621 in the longitudinal direction. The arm 622 is provided
at the other end (distal end portion) of the base portion
621.

[0070] The arm 622 is widerthan the base portion 621.
An opening OPg,, is provided in a central portion of the
arm 622. That is, a portion excluding the outer edge por-
tion of the arm 622 is opened. In other words, the arm
622 has an annular shape. The opening OPgy, has a
substantially trapezoidal shape. That is, the opening
OPgy, has four sides (E1 to E4).

[0071] The actuator lever 62 is disposed adjacent to
the right side of the pop-up lever 61, and the protrusion
P1 and the protrusion P2 are inserted into the opening
OPg,1 and the opening OPg,,, respectively.

[0072] In the second embodiment, an electric motor
having an output torque greater than that of the first em-
bodiment is adopted in the electric actuator 43.

(Operation)
<Initial state>

[0073] Before the user starts the operation of opening
the door DR (in the initial state), the grip 21 is housed in
the housing portion 11 and is stopped similarly to the first
embodiment. The arm 23 is located on the front end por-
tion of the opening OP44,. The bell crank 50 is also
stopped similarly to the first embodiment.

[0074] The distal end portion of the arm 612 comes
into contact with the front surface of the arm 23.

[0075] The arm 614 extends forward and downward
(lower left side in Fig. 12) when viewed from the rotation
center of the pop-up lever 61. The electric actuator 43 is
not operated. Thatis, power is not supplied to the electric
motor, and the output shaft of the electric motor is
stopped. Therefore, the actuator lever 62 is stopped at
a predetermined initial position illustrated in Fig. 12. The
protrusion P2 comes into contact with a side E1 located
atthe lowermost position and extending in a substantially
horizontal direction (front-rear direction of the vehicle)
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among the sides constituting the inner peripheral edge
of the opening OPg,,.

[0076] The protrusion P1 of the stopper 44 is stopped
at the other end portion (lower left side in Fig. 12) in the
movable range of the protrusion P1 by the actuator lever
62. The head portion 442 faces (separates from) a side
surface portion P3a of the protrusion P3. The coil spring
of the stopper 44 is pressed to some extent. That is, al-
though the head portion 442 is pressed toward the upper
right side by the coil spring in Fig. 12, the movement of
the protrusion P1 inserted into the opening OPg, of the
actuator lever 62 is restricted (locked to the end portion
of the opening OPg,4), and thus the head portion 442 is
stopped in a state of being separated from the protrusion
P3.

<Transition to Pop-Up State>

[0077] In the initial state, when the user performs an
unlocking operation by using a portable terminal (key)
(not illustrated), the ECU drives the electric actuator of
the locking mechanism KM, and causes the locking
mechanism KM to transition from the locked state to the
unlocked state. The ECU drives the electric actuator 43
to rotate the actuator lever 62 from the state illustrated
in Fig. 12 in the clockwise direction in Fig. 12, moves the
actuator lever 62 to a predetermined pop-up position il-
lustrated in Fig. 16 through the states illustrated in Figs.
13 to 15, and stops driving the electric actuator 43. In the
process, the protrusion P2 of the pop-up lever 61 is
pushed up by the actuator lever 62, and the pop-up lever
61 rotates clockwise in Fig. 12. Accordingly, the distal
end of the arm 23 is pressed by the arm 612 and moves
backward. That is, the grip 21 rotates to reach the pop-
up position (state in which the user can grip the grip 21).
In the pop-up state illustrated in Fig. 16, the distal end of
the arm 23 comes into contact with the distal end portion
of the arm 512 of the bell crank 50.

[0078] When the opening OPg,4 of the actuator lever
62 rotates clockwise in Fig. 12, the movement restriction
of the head portion 442 (protrusion P1) is released. The
head portion 442 is biased by the coil spring, moves in
the upper rightdirectionin Fig. 12, and comes into contact
with the side surface portion P3a of the protrusion P3 as
illustrated in Fig. 13. In this state, the coil spring is slightly
extended as compared with the initial state, but is still in
a pressed state.

[0079] The pop-up lever 61 rotates from the state of
Fig. 13, and through the state illustrated in Fig. 14, as
illustrated in Fig. 15, a vertex of the protrusion P3 (inter-
section portion (ridgeline) of the side surface portion P3a
and a side surface portion P3b) is separated from the
head portion 442. At this time, the head portion 442 pro-
trudes in the upper right direction by the biasing force of
the coil spring as illustrated in Fig. 16. The head portion
442 comes into contact with the side surface portion P3b
of the protrusion P3. Accordingly, the counterclockwise
rotation of the pop-up lever 61 is restricted. That is, the
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forward movement of the arm 23 is restricted by the arm
612. Therefore, even in a state in which power is not
supplied to the electric actuator 43, the grip 21 remains
stopped at the pop-up position.

[0080] The arm 613 presses the push button portion
of the switch 45, and the switch 45 transitions from an
OFF state to an ON state. Accordingly, the ECU can rec-
ognize that the door handle apparatus 1 is in the pop-up
state.

<Transition to Door-Open State>

[0081] In the pop-up state illustrated in Fig. 16, when
the user pulls the grip 21 toward the user, the state tran-
sitions from the pop-up state to the door-open state as
in the first embodiment.

<Transition to Initial State (Regression)>

[0082] Inthe door-open state, when the user releases
the hand from the grip 21, the grip 21 and the bell crank
50 are biased by the torsion spring to return to the pop-
up position. The ECU measures the elapsed time from
the time of transition to the pop-up state, and when the
measurement result exceeds a predetermined threshold
value, the ECU drives the electric actuator 43 to rotate
the actuator lever 62 counterclockwise in Fig. 16. As il-
lustrated in Fig. 17, the head portion 442 comes into con-
tact with the side surface portion P3b, and thus the ac-
tuator lever 62 starts rotating in a state in which the pop-
up lever 61 remains stopped. As the opening OPg54 ro-
tates, the head portion 442 (protrusion P1) moves to the
lower left side (initial state side) as illustrated in Fig. 18.
Asillustratedin Fig. 19, the head portion 442 is separated
from the side surface portion P3b of the protrusion P3.
That is, the restriction on the counterclockwise rotation
of the pop-up lever 61 is released. Accordingly, the grip
21 is biased by the torsion spring to rotate, and the arm
23 moves forward. The distal end portion of the arm 612
of the pop-up lever 61 is pressed forward by the arm 23.
As aresult, the pop-up lever 61 rotates counterclockwise
in Fig. 19 and returns to the initial position illustrated in
Fig. 12 through the state illustrated in Fig. 20.

(Effects)

[0083] In acase where the door handle apparatus 1 is
adopted, the user needs to push the front end portion of
the grip 21 to pop up the grip 21. On the other hand, in
a case where the door handle apparatus 2 is adopted,
when the user unlocks the door DR, the electric actuator
43 is driven to automatically pop up the grip 21. There-
fore, the convenience of the door handle apparatus 2 is
higher than that of the door handle apparatus 1.
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(Modification Example of Second Embodiment)
(Configuration)

[0084] A pop-up lever 71 and an actuator lever 72,
which are illustrated in Figs. 21 to 29, are used instead
of the pop-up lever 61 and the actuator lever 62.
[0085] The pop-uplever 71 is a plate-like member sim-
ilartothe pop-up lever 41, buthas a plate thickness great-
er than that of the pop-up lever 41. The pop-up lever 71
has a plurality of ribs. The pop-up lever 71 includes a
base portion 711 and arms 712, 713, 714 in a similar
manner to the pop-up lever 41. However, unlike the
above-described pop-up lever 61, a substantially colum-
nar protrusion P4 extending to a "left side" is provided at
the distal end portion of the arm 714. The protrusion P3
is provided in an intermediate portion of the arm 714 sim-
ilarly to the arm 614.

[0086] The actuator lever 72 includes a base portion
721 and an arm 722. One end portion of the base portion
721 is rotatably supported around the shaft portion 15b.
Aslit-like opening OP,,4 extending in a rotation direction
of the base portion 721 is provided at a corner portion of
the other end portion of the base portion 721 in the lon-
gitudinal direction. The arm 722 is rotatably assembled
to the other end portion of the base portion 721. A rotation
angle of the arm 722 with respect to the base portion 721
is restricted within a predetermined range by a rotation
restriction mechanism 73. The arm 722 extends outward
from the base portion 721. A substantially elongated cir-
cular opening OP,, is provided at the distal end portion
of the arm 722. A width of the opening OP,, is equal to
a diameter of the protrusion P4.

[0087] The actuator lever 72 is disposed adjacent to
the left side of the pop-up lever 71, and the protrusion
P1 and the protrusion P4 are inserted into the opening
OP;,¢ and the opening OP,,, respectively.

(Operation)
<Initial state>

[0088] Before the user starts the operation of opening
the door DR (in the initial state), the grip 21 is housed in
the housing portion 11 and is stopped similarly to the first
embodiment. As illustrated in Fig. 21, the arm 23 is lo-
cated on the front end portion of the opening OP,,,. The
bell crank 50 is also stopped similarly to the first embod-
iment.

[0089] The rear surface of a distal end portion 712a of
the arm 712 of the pop-up lever 71 comes into contact
with the front surface of the arm 23 of the handle 20.
[0090] The arm 713 extends rearward and downward
(lower right side in Fig. 21) when viewed from the rotation
center of the pop-up lever 71. The electric actuator 43 is
not operated. That is, power is not supplied to the electric
motor, and the output shaft of the electric motor is
stopped. Therefore, the actuator lever 72 is stopped at
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a predetermined initial position illustrated in Fig. 21.
[0091] The arm 713 of the pop-up lever 71 extends
rearward and downward (lower right side in Fig. 21) when
viewed from the rotation center of the pop-up lever 71.
The distal end portion of the arm 713 is separated from
the switch 45 in the counterclockwise direction in Fig. 21.
[0092] An angle between the base portion 721 of the
actuator lever 72 and the arm 722 is the maximum value
of a variable range of the angle. That is, the rotation re-
striction mechanism 73 restricts the rotation of the arm
722 with respect to the base portion 721 such that the
angle between the base portion 721 and the arm 722
does not increase beyond the variable range.

[0093] The protrusion P1 of the stopper 44 is stopped
at the other end portion (lower left side in Fig. 21) in the
movable range of the protrusion P1 by the actuator lever
62. The head portion 442 faces (separates from) a side
surface portion P3a of the protrusion P3. The coil spring
of the stopper 44 is pressed to some extent. That is, al-
though the head portion 442 is pressed toward the upper
right side by the coil spring in Fig. 21, the movement of
the protrusion P1 inserted into the opening OP4,, of the
actuator lever 72 is restricted (locked to the end portion
of the opening OP,4), and thus the head portion 442 is
stopped in a state of being separated from the protrusion
P3.

<Transition to Pop-Up State>

[0094] In the initial state, when the user performs an
unlocking operation by using a portable terminal (key)
(not illustrated), the ECU drives the electric actuator of
the locking mechanism KM, and causes the locking
mechanism KM to transition from the locked state to the
unlocked state. The ECU drives the electric actuator 43
to rotate the actuator lever 72 from the initial position
illustrated in Fig. 21 in the clockwise direction in Fig. 21,
moves the actuator lever 72 to a predetermined pop-up
position illustrated in Fig. 25 through the states illustrated
in Figs. 22 to 24, and stops driving the electric actuator
43. In the process, the protrusion P2 of the pop-up lever
71 is pushed up by the actuator lever 72, and the pop-
up lever 71 rotates clockwise in Fig. 21. Accordingly, the
distal end of the arm 23 is pressed by the arm 712 and
moves backward. That is, the grip 21 rotates to reach the
pop-up state (state in which the user can grip the grip
21). As illustrated in Fig. 25, in the pop-up state, the distal
end of the arm 23 comes into contact with the distal end
portion of the arm 512 of the bell crank 50.

[0095] When the opening OP,, of the actuator lever
72 rotates clockwise in Fig. 21, the movement restriction
of the head portion 442 (protrusion P1) is released. The
head portion 442 is biased by the coil spring, moves in
the upperrightdirection in Fig. 21, and comes into contact
with the side surface portion P3a of the protrusion P3 as
illustrated in Fig. 22. In this state, the coil spring is slightly
extended as compared with the initial state, but is still in
a pressed state.
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[0096] Asillustratedin Fig. 23, the pop-up lever 71 fur-
ther rotates from the state of Fig. 22, and as illustrated
in Fig. 24, when a vertex of the protrusion P3 (intersection
portion (ridgeline) of the side surface portion P3a and the
side surface portion P3b) is separated from the head por-
tion 442, the head portion 442 protrudes in the upper
right direction by the biasing force of the coil spring in
Fig. 24. As illustrated in Fig. 25, the head portion 442
comes into contact with the side surface portion P3b of
the protrusion P3. Accordingly, the counterclockwise ro-
tation of the pop-up lever 71 is restricted. That is, the
forward movement of the arm 23 is restricted by the arm
712. Therefore, even in a state in which power is not
supplied to the electric actuator 43, the grip 21 remains
stopped at the pop-up position.

[0097] The arm 713 presses the push button portion
of the switch 45, and the switch 45 transitions from an
OFF state to an ON state. Accordingly, the ECU can rec-
ognize that the door handle apparatus 1 is in the pop-up
state.

<Transition to Door-Open State>

[0098] Inthe pop-up state, when the user pulls the grip
21 toward the user, the state transitions from the pop-up
state to the door-open state as in the first embodiment.

<Transition to Initial State (Regression)>

[0099] In the door-open state, when the user releases
the hand from the grip 21, the grip 21 and the bell crank
50 are biased by the torsion spring to return to the pop-
up position. The ECU measures the elapsed time from
the time of transition to the pop-up state, and when the
measurement result exceeds a predetermined threshold
value, the ECU drives the electric actuator 43 to rotate
the actuator lever 72 counterclockwise in Fig. 25. As il-
lustrated in Fig. 25, since the head portion 442 comes
into contact with the side surface portion P3b, the base
portion 721 starts rotating counterclockwise in Fig. 25
such that the angle between the base portion 721 and
the arm 722 decreases in a state in which the pop-up
lever 71 remains stopped. As illustrated in Fig. 26, as the
opening OP,,, rotates counterclockwise in Fig. 26, the
head portion 442 (protrusion P1) moves to the lower left
side (initial state side) in Fig. 26. Through the state illus-
trated in Fig. 27, as illustrated in Fig. 28, the head portion
442 is separated from the side surface portion P3b of the
protrusion P3. Thatis, the restriction on the counterclock-
wise rotation of the pop-up lever 71 is released. Accord-
ingly, the grip 21 is biased by the torsion spring to rotate,
and the arm 23 moves forward. The distal end portion of
the arm 714 of the pop-up lever 71 is pressed forward
by the arm 23. As a result, the pop-up lever 71 rotates
counterclockwise in Fig. 28. Therefore, as illustrated in
Fig. 29, the angle between the base portion 721 and the
arm 722 increases, and returns to the initial position il-
lustrated in Fig. 21.
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(Third Embodiment)
(Configuration)

[0100] A doorhandle apparatus 3 according to the third
embodiment of the present disclosure will be described.
As illustrated in Figs. 30A and 30B, the door handle ap-
paratus 3 includes a base 10A different from the base
10. The door handle apparatus 3 includes a damping
mechanism 80 that reduces the rotation speed of the grip
21 by applying a resistance force (torque) in a direction
opposite to the rotation direction of the grip 21, instead
of the stopper 44. The door handle apparatus 3 further
includes a bell crank 50A instead of the bell crank 50.
Unlike the door handle apparatus 1 and the door handle
apparatus 2, the door handle apparatus 3 does not in-
clude a pop-up lever, an actuator lever, a stopper, and
an electric actuator that drives the pop-up lever, the ac-
tuator lever, and the stopper.

[0101] The base 10A includes shaft portions 15d and
15e similarly to the shaft portions 15a and 15¢ of the base
10. The shaft portion 15d is located above an opening
OP, 44 The shaft portion 15e s located below the opening
OP,44. Other configurations of the base 10A are similar
to those of the base 10.

[0102] The damping mechanism 80 includes a lever
81 and a rotary damper 82. A lever 81 includes a base
portion 811 and an arm 812. The base portion 811 is
rotatably supported by the shaft portion 15d. A part of
the outer peripheral portion of the base portion 811 has
an arc shape, and a tooth T1 meshing with a tooth T2 of
a spur gear G of the rotary damper 82 to be described
later is provided in an arc portion 811a. Another part of
the outer peripheral portion of the base portion 811 has
a cam shape. That is, in a cam portion 811b, the radial
dimension of the cam portion 811b gradually increases
as being directed from one end side to the other end side
in the peripheral direction of the base portion 811. The
arm 812 is disposed between the arc portion 811a and
the cam portion 811b in the outer peripheral portion of
the base portion 811. When viewed from the left side of
the lever 81, the arm 812 extends outward in the radial
direction of the base portion 811. An opening OPg, is
provided in the arm 812. The opening OPg4, has a sub-
stantially rectangular shape. The arm 23 is inserted into
the opening OPg5.

[0103] The rotary damper 82 includes a case 821. A
rotor and oil having a relatively high viscosity are housed
in the case 821. A shaft portion connected to the rotor
protrudes outward from the case. The spur gear G is
attached to the shaft portion. The case 821 is fixed to the
base 10A such that a center axis of the spur gear G is
positioned behind and above the shaft portion 15d (upper
right side in Fig. 30D). The tooth T2 of the spur gear G
meshes with the tooth T1 of the lever 81.

[0104] The bell crank 50A includes a base portion
50A1, an arm 50A2, and an arm 50A3. The base portion
50A1 is rotatably supported by the shaft portion 15e. The
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arm 50A2 extends outward in the radial direction of the
base portion 50A1 from the outer peripheral portion of
the base portion 50A1. The distal end portion of a rod
RD is connected to the distal end portion of the arm 50A2.
The arm 50A3 protrudes from a portion between the cen-
tral portion of the base portion 50A1 and the distal end
portion of the arm 50A2. The arm 50A3 extends in a di-
rection inclined with respect to the extending direction of
the arm 50A2.

[0105] A switch 45 is disposed in front of and above
the shaft portion 15d (upper left side in Fig. 30D).

(Operation)
<Initial state>

[0106] Before the user starts the operation of opening
the door DR (in the initial state), the handle 20 is biased
by a torsion spring, and as illustrated in Figs. 30A and
30B, the grip 21 is housed in the housing portion 11 and
is stopped. The arm 23 is located on the front end portion
of the opening OP44,. The distal end portion of the arm
23 is inserted into the opening OPg,. The bell crank 50A
is biased counterclockwise by the torsion spring in Fig.
30D, but a part of the arm 50A3 comes into contact with
a stopper STP provided in the base 10A, and the bell
crank 50A is stopped. The arm 23 is separated from the
distal end portion of the arm 50A3. The cam portion 811b
is separated from the push button portion of the switch
45. That is, the switch 45 is in an OFF state.

<Transition to Pop-Up State>

[0107] In the initial state, when the user performs an
unlocking operation by using a portable terminal (key)
(not illustrated), the ECU drives the electric actuator of
the locking mechanism KM, and causes the locking
mechanism KM to transition from the locked state to the
unlocked state.

[0108] When the user pushes the front end portion of
the grip 21 of the handle 20 (portion in front of the shaft
member 13), the grip 21 rotates counterclockwise in Fig.
30C to reach a pop-up position illustrated in Figs. 31A
and 31B (state in which the user can grip the grip 21). In
this process, the distal end of the arm 23 moves rearward
from the initial position illustrated in Fig. 30D, and the
lever 81 is rotated counterclockwise in Fig. 30D. Since
the tooth T1 of the lever 81 meshes with the tooth T2 of
the rotary damper 82, the shaft portion of the rotary damp-
er 82 rotates in accordance with the rotation of the lever
81. Accordingly, a torque (resistance force) acts on the
lever 81 in a rotation direction opposite to the rotation
direction of the lever 81. Therefore, the operational feel-
ing of the grip 21 is heavier as compared with a case
where the rotary damper 82 is not mounted. When the
arm 23 comes into contact with the distal end portion of
the arm 50A3 of the bell crank 50A, the operational feeling
of the grip 21 become heavier. Therefore, the user can
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recognize that the door handle apparatus 1 reaches the
pop-up state. The push button portion of the switch 45 is
pressed by the cam portion 811b and the switch 45 tran-
sitions from an OFF state to an ON state.

<Transition to Door-Open State>

[0109] In the pop-up state, when the user grips and
pulls the grip 21 of the handle 20 toward the user, the
distal end of the arm 23 moves rearward. The distal end
portion of the arm 50A3 of the bell crank 50A is pressed
rearward by the arm 23, and the bell crank 50A rotates
clockwise in Fig. 31D to reach a door-open position illus-
trated in Figs. 32A and 32B. At this time, the rod RD
connected to the distal end portion of the arm 50A2
moves downward. As a result, the release mechanism
RM is driven to release the engagement between the
latch mechanism LM and the striker ST, and the door DR
is opened. In this process, the lever 81 rotates counter-
clockwise in Fig. 31D. Since the tooth T1 of the lever 81
meshes with the tooth T2 of the rotary damper 82, the
shaft portion of the rotary damper 82 rotates in accord-
ance with the rotation of the lever 81. Accordingly, a
torque (resistance force) acts on the lever 81 in a rotation
direction opposite to the rotation direction of the lever 81.
Therefore, the operational feeling of the grip 21 is heavier
as compared with a case where the rotary damper 82 is
not mounted.

<Transition to Initial State (Regression)>

[0110] Inthe door-open state, when the user releases
the hand from the grip 21, the grip 21 and the bell crank
50A are biased by the torsion spring to rotate, and return
to the pop-up position. The grip 21 is biased by the torsion
spring to rotate, and returns to the initial position. As de-
scribed above, in the process in which the door handle
apparatus 3 returns from the door-open state to the initial
state, the lever 81 rotates clockwise in Figs. 32D and
31D. At this time, the shaft portion of the rotary damper
82 engaged with the lever 81 rotates. As a result, a re-
sistance force against the rotation of the grip 21 (opera-
tion to be housed in the housing portion 11) is applied.
That is, the grip 21 rotates at a relatively low speed.

(Effects)

[0111] In the door handle apparatus 3, the rotation
speed of the grip 21 when the grip 21 moves from the
pop-up position to the initial position can be reduced.
Therefore, even when the user releases the hand from
the grip 21, the grip 21 is in the pop-up state for a while,
and the user can grip the grip 21. For example, the user
can grip the grip 21 and open the door DR again in the
middle of closing the door DR.
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(Modification Example of Third Embodiment)

[0112] The rotary damper 82 described above is con-
figured to generate a resistance force against both a for-
ward rotation direction (clockwise direction in Fig. 30D)
and a reverse rotation direction (counterclockwise direc-
tion in Fig. 30D). Alternatively, a rotary damper including
a latch mechanism that does not generate a resistance
force at the time of the forward rotation but generates a
resistance force only at the time of the reverse rotation
may be adopted. According to this, itis possible to reduce
the rotation speed of the grip 21 when the grip 21 moves
from the pop-up position to the initial position while re-
ducing the operation force at the time of popping up the
grip 21.

Claims

1. Adoorhandle apparatus (1, 2, 3) for a vehicle, which
is assembled to a door panel (DP) of the vehicle, the
door handle apparatus (1, 2, 3) comprising:

a grip (21) that is allowed to be gripped from a
vehicle exterior of the door panel (DP), the grip
(21) being supported so as to be rotatable
around a shaft (13) extending in a predeter-
mined direction, rotating in a first direction from
a first state in which an outer surface of the grip
(21) is located in a same plane as an outer sur-
face of the door panel (DP) to be transitionable
to a second state in which the grip (21) protrudes
from the outer surface of the door panel (DP),
and rotating in a second direction opposite to
the first direction from the second state to be
transitionable to the first state;

a biasing device that causes the grip (21) to ro-
tate in the second direction; and

a resistance force generation device that is con-
figured to generate a resistance force against
an external force causing the grip (21) to rotate
in the second direction, the external force acting
on the grip (21) from the vehicle exterior.

2. The door handle apparatus (1, 2, 3) for a vehicle
according to Claim 1, wherein the biasing device is
a spring, and
the resistance force generation device includes:

a first lever that (41) is engageable with the grip
(21);

a stopper (44) that is engageable with the first
lever (41); and

an electric actuator (43) that in the second state,
is configured to engage the first lever (41) with
the grip (21) and to engage the stopper (44) with
the firstlever (41) to restrict a rotation of the grip
(21) in the second direction via the first lever
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(41), and to retract the stopper (44) from the first
lever (41) to release the engagement between
the first lever (41) and the stopper (44) when a
predetermined condition is satisfied.

3. The door handle apparatus (1, 2, 3) for a vehicle
according to Claim 2, wherein the electric actuator
(43) includes:

a second lever (42) that is rotatably supported
around a predetermined shaft (15b), and en-
gaged with the stopper (44) to drive the stopper
(44); and

an electric motor that rotates the second lever
(42).

4. The door handle apparatus (1, 2, 3) for a vehicle
according to Claim 1, wherein the biasing device is
a spring, and
the resistance force generation device is an olil
damper (82).
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