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ABSTRACT OF THE DISCLOSURE

In a parking lock system, a link member that swings due to sliding of an operating
shaft so as to make a perking lock operate and release the operation includes a counterweight
for canceling out axial inertial force of the operating shaft. Therefore, even 1f the operating
shaft attempts to slide in an axial direction with respect to a transmission case due to inertial
force when a vehicle experiences sudden deceleration due to a frontal collision or sudden
braking, mass of the counterweight resists the inertial force to thus prevent the link member

from swinging, thereby making it possible to avoid a situation in which the parking lock 1s

operated unintentionally.
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PARKING LOCK SYSTEM

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The present invention relates to a parking lock system comprising a rotating shaft that
1s rotatably supported on a transmission case and transmits driving force from a drive source
to a driven wheel, a parking gear that 1s provided on the rotating shaft, an operating shaft that
is axially slidably supported on the transmission cas¢ and has opposite end parts disposed at
positions displaced in a fore-and-aft direction of a vehicle body, a link member that swings
due to sliding of the operating shaft, and a parking pawl that engages with the parking gear by

swinging of the link member and non-rotatably restrains the rotating shaft.

DESCRIPTION OF THE RELATED AR'T

In such a parking lock system, an operating shaft slides in an axial direction due to an
inertial force 1n a fore-and-aft direction generated when a vehicle 1s involved in a collision or
undergoes sudden braking, and Japanese Patent Application Laid-open No. 2015-124881 has
made known an arrangement in which in order to prevent the parking lock system from
suddenly operating, damping means for damping axial sliding of the operating shaft is
provided on on¢ end part of the operating shatft.

However, 1n the above arrangement, since the damping means for damping axial
sliding of the operating shaft includes a first space housing the operating shaft, a second space
separated from the first space via a partition wall, a support hole formed 1n the partition wall
on the first space side and slidably supporting one end part of the operating shaft, a throttle
hole providing communication between a base part of the support hole and the second space,
and a variable volume chamber formed between said one end part of the operating shaft and
the base part of the support hole, not only 1s it troublesome to set a diameter of a small

throttle hole and machine it, but it is also necessary to employ a seal member for sealing the

variable volume chamber, and there 1s thus a possibility that cost will increase.
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SUMMARY OF THE INVENTION

The present invention has been accomplished 1n light of the above circumstances, and
1t 1s an object thereof to prevent, with a simple structure, a parking lock from being operated
unintentionally by inertial force when a vehicle experiences sudden deceleration such as
being involved in a frontal collision or undergoing sudden braking.

In order to achieve the object, according to a first aspect of the present invention,
there i1s provided a parking lock system comprising a rotating shatt that is rotatably supported
on a transmission case and transmits driving force from a drive source to a driven wheel, a
parking gear that is provided on the rotating shaft, an operating shaft that is axially slidably
supported on the transmission case and has opposite end parts disposed at positions displaced
in a fore-and-aft direction of a vehicle body, a link member that swings due to sliding of the
operating shaft, and a parking pawl that engages with the parking gear by swinging of the link
member and non-rotatably restrains the rotating shaft, wherein the link member comprises a
counterweight for canceling out axial inertial force of the operating shatft.

In accordance with the first aspect, the parking lock system includes the rotating shatft,
which 1s rotatably supported on the transmission case and transmits the driving force from the
drive source to the driven wheel, the parking gear, which 1s provided on the rotating shaft, the
operating shaft, which i1s axially slidably supported on the transmission case and has opposite
end parts disposed at positions displaced 1n the fore-and-aft direction of the vehicle body, the
link member, which swings due to shiding of the operating shaft, and the parking pawl, which
engages with the parking gear by swinging of the link member and non-rotatably restrains the

rotating shatt.

Since the link member includes the counterweight for canceling out the axial inertial
force of the operating shaft, even if the operating shaft attempts to slide 1n the axial direction
with respect to the transmission case due to the inertial force when the vehicle experiences
sudden deceleration due to a frontal collision or sudden braking, mass of the counterweight
resists the inertial force to thus prevent the link member from swinging, thereby making it
possible to avoid a situation in which the parking lock is operated unintentionally.

According to a second aspect of the present invention, in addition to the first aspect,
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the counterweight is formed from a vibration-absorbing rubber.

In accordance with the second aspect, since the counterweight i1s formed from a
vibration-absorbing rubber, when an impact due to sudden deceleration of the vehicle is

transmitted to the counterweight, the counterweight absorbs a vibrational energy, thereby

suppressing occurrence of noise.

The above and other objects, characteristics and advantages of the present invention

will be clear from detailed descriptions of the preferred embodiment which will be provided

below while referring to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view of a transmission of a vehicle.

FIG. 2 1s a perspective view of a parking lock system.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention 1s explained below based on FIG. 1 and FIG.

FIG. 1 1s a plan view when a transmission T of a vehicle 1s viewed from above; the
transmission T reduces the speed of the driving force from an engine, which is not illustrated,
and drives lett and right driven wheels W via left and right axles 11 extending on opposite

sides 1n the vehicle width direction.

The 1nterior of a transmission case 12 1s partitioned into a first space 15 in the middle
in the fore-and-aft direction, a second space 16 in front of the first space 15, and a third space
17 to the rear of the first space 15 by means of a tront partition wall 13 and a rear partition
wall 14 extending in the vehicle width direction, and an operating shaft 18 of a parking lock

system housed within the first space 15 bridges between the front partition wall 13 and the
rear partition wall 14 so that it can slide freely in the fore-and-aft direction. The operating
shaft 18 1s one of a plurality of shift rods of the transmission T.

As shown in FIG. 2, provided on an axially intermediate part of the operating shaft 18,

which is a shift rod, are a shift fork 21 for operating a synchro device 20 that engages a shift
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gear of the transmission T with a gear shaft and disengages it therefrom, and a plate-shaped
shift rail 22 for driving the operating shaft 18 in the axial direction. The transmission T
includes the same number of shift rails 22 as there are synchro devices 20, the plurality of
shift rails 22 being disposed so as to overlap each other. A shift/select rod 23 extending in
the direction in which the shift rails 22 overlap each other includes a shift finger 24, and this
shift finger 24 can engage with an inner face of cam holes 22a formed in the respective shift
rails 22.

Therefore, after the shift/select rod 23 is moved in the axial direction by means of an
actuator, which 1s not illustrated, and the shift finger 24 is engaged with the cam hole 22a of
the desired shift rail 22, the shift/select rod 23 is rotated around its axis by means of the
actuator, an inner face of the cam hole 22a is pushed to drive the desired shift rod (operating
shaft 18) 1n the axial direction, and the synchro device 20 is operated by means of the shift
fork 21, thus enabling a desired gear position to be established.

A parking gear 26 including a plurality of latching grooves 26a in an outer peripheral -
face 1s tixedly provided on a rotating shaft 25 forming an output shaft of the transmission T.
A parking pawl 28 having an intermediate part swingably supported on a support shaft 27 is
urged by means of a spring 29 in a direction 1n which a latching claw 28a provided at one end
moves away from the latching grooves 26a ot the parking gear 26.

A projecting portion 3la provided at one end of a link member 31 having an
intermediate part pivotally supported on a support shaft 30 engages with a groove portion 32a
provided at the extremity of an arm member 32 extending integrally with the shift rail 22. A

parking rod 33 having one end pivotally supported at the other end of the link member 31

slidably supports a cone-shaped cam member 34 at the other end of the parking rod 33, and
the cam member 34 1s urged toward said other end side of the parking rod 33 by means of a
spring 35. The cam member 34 1s fitted between a fixed cam face 36a of a support member

36 fixed to the transmission case 12 and a movable cam face 28b formed at the other end of

the parking pawl 28.

Theretore, 1n a state in which the shift/select rod 23 is moved in the axial direction

and the shift finger 24 1s engaged with the shift rail 22 of the operating shaft 18, rotating the
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shift/select rod 23 around the axis to thus slide the operating shaft 18 toward the parking
position in an arrow A direction of FIG. 2 makes the link member 31 having the projecting
portion 31a pressed against the groove portion 32a of the arm member 32 swing in an arrow
B direction and drive the parking rod 33 1n an arrow C direction. As a result, the cam
member 34 1s pushed in between the fixed cam face 36a of the support member 36 and the
movable cam face 28b of the parking pawl 28, the parking pawl 28 swings in an arrow D
direction to thus engage the latching claw 28a with one of the latching grooves 26a of the
parking gear 26, and the rotating shaft 25 is non-rotatably restrained to thus make a parking
lock operate.

Conversely to the above, if the operating shaft 18 i1s made to slide in an arrow A’
direction by means of the shift/select rod 23, the link member 31 and the parking rod 33 move
in an arrow B' and an arrow C' direction respectively, the parking pawl 28 i1s made to swing in
an arrow D' direction by means of the resilient force of the spring 29, the latching claw 28a of
the parking pawl 28 is disengaged from the latching groove 26a of the parking gear 26, the
restraint of the rotating shaft 25 is thereby released, and the operation of the parking lock 1s
released.

The link member 31 includes a counterweight 37, made from a vibration-absorbing
rubber, on an opposite side of the projecting portion 31a with the support shatt 30 sandwiched
between the projecting portion 31a and the counterweight 37.

The operation of the embodiment of the present invention having the above

arrangement 1s now explained.

When the vehicle experiences sudden deceleration due to a frontal collision or sudden
braking, a forward inertial force (arrow A direction in FIG. 2) acts on the operating shatt 18,
which is disposed in the fore-and-aft direction. Since the shift tork 21 and the shift rail 22
are provided on the operating shaft 18, the mass increases by a portion corresponding thereto
and the inertial force increases, and there is a possibility that the operating shatt 18 will shde
in the arrow A direction and unexpectedly go into the parking position.

Although such a forward inertial force also acts on the link member 31 and the

parking rod 33, since substantially the middle part of the main body part of the link member
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31 excluding the counterweight 37 is pivotally supported by the support shatt 30, the forward

inertial force acting on the main body part of the link member 31 does not make the link
member 31 swing in a direction in which the operation of the parking lock 1s released.
Furthermore, the forward inertial force acting on the parking rod 33 makes the link member
31 attempt to swing in a direction in which the operation of the parking lock is released, but
since the mass of the parking rod 33, which has a small diameter, 1s much smaller than the
mass of the operating shaft 18, which has a large diameter, the forward inertial force acting
on the parking rod 33 is insufficient to cancel out the forward inertial force acting on the
operating shaft 18.

In the present embodiment in particular, since a structure is employed in which the
shift finger 24 of the shift/select rod 23 selectively engages with the cam hole 22a of the shift
rail 22, when the shift finger 24 i1s engaged with the shift rail 22 provided on the operating
shaft 18 there is a possibility that the engagement between the shift finger 24 and the shift rail
22 will prevent the operating shaft 18 from sliding in the arrow A direction, but when the
shift finger 24 is not engaged with the shift rail 22 provided on the operating shatt 18, there 1s
a high possibility that the operating shaft 18 will slide in the arrow A direction and go into the
parking position.

In this way, due to the forward inertial force acting on the operating shaft 18, the
operating shaft 18 slides in the arrow A direction and goes into the parking position, the link
member 31 swings in the arrow B direction, the parking rod 33 moves in the arrow C
direction, the parking pawl 28 swings in the arrow D direction to make the parking lock
operate, and there 1s therefore a possibility that the driven wheels W will be locked and a
large impact will be applied to the vehicle body and an occupant.

However, in accordance with the present embodiment, when the vehicle experiences
sudden deceleration due to a frontal collision or sudden braking, the forward 1nertial force
also acts on the counterweight 37 provided on the link member 31, and this nertial force
makes the link member 31 attempt to swing in the arrow B' direction, which is the direction
via which the operation of the parking lock 1s released; in other words 1t acts so as to prevent

the operating shaft 18 from sliding in the arrow A direction, and the link member 31 1s
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prevented from swinging in the arrow B direction, thereby making it possible to prevent the
parking lock from being operated unintentionally.

In this process, 1n order to reliably prevent the link member 31 from swinging in the
arrow B direction, which is the direction via which the parking lock operates, it is necessary
to set the mass of the counterweight 37 so that the moment with which the inertial force
acting on the parking rod 33 and the counterweight 37 makes the link member 31 swing in
the arrow B' direction exceeds the moment with which the inertial force acting on the
operating shaft 18 makes the link member 31 swing in the arrow B direction.

Moreover, since the counterweight 37 is formed from a vibration-absorbing rubber,
when an impact due to sudden deceleration of the vehicle is transmitted to the counterweight
37, the counterweight 37 absorbs the vibrational energy, thereby suppressing the occurrence
of noise.

An embodiment of the present invention is explained above, but the present invention
may be modified in a variety of ways as long as the modifications do not depart from the gist
of the present invention.

For example, in the embodiment the operating shaft 18 is disposed in the fore-and-aft
direction, but the direction in which the operating shaft 18 is disposed is not limited to the
fore-and-aft direction and may be a direction in which it is inclined at an angle other than 90°
with respect to the fore-and-aft direction. That is, when the operating shaft 18 is disposed in
the vehicle width direction or the up-down direction at an angle of 90° with respect to the
fore-and-aft direction, even when an inertial force in the fore-and-aft direction acts on the
operating shatt 18, 1t does not slide in the axial direction, and unexpected operation of the
parking lock system therefore does not occur. As in the present embodiment, when the
operating shaft 18 1s disposed in the fore-and-aft direction, since all the components of the
inertial force act on the operating shaft 18 so as to make it slide, the effects of the present
invention are exhibited most effectively.

Furthermore, in the embodiment one of the plurality of shift rods is utilized as the
operating shaft 18 of the parking lock system, but an operating shaft 18 may be provided for

exclusive use 1n the parking lock system.



CLAIMS

1. A parking lock system, comprising:

a rotating shaft that is rotatably supported on a transmission case and
transmits driving force from a drive source to a driven wheel of a vehicle,

a parking gear that is provided on the rotating shatft,

an operating shaft that is axially slidably supported on the transmission
case and has opposite end parts disposed at positions displaced in a fore-and-aft direction of a
vehicle body,

a link member that swings due to sliding of the operating shatft,

a parking rod that is operatively connected with the link member; and

a parking pawl that engages with the parking gear by an operation of the

parking rod following swinging of the link member and non-rotatably restrains the rotating

shaft,

wherein the link member comprises a counterweight for canceling out
inertial force acting on the operating shaft in an axial direction of the operating shatt when the

vehicle experiences sudden deceleration due to a frontal collision or sudden braking.

2. The parking lock system according to Claim 1, wherein the

counterweight is formed from a vibration-absorbing rubber.

CA 2948153 2018-07-05



CA 02948153 2016-11-09

¢l

INO4A

|- Ol




CA 02948153 2016-11-09




FR?NT




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - abstract drawing

