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Description

[0001] The present invention relates to a pedal assem-
bly and to a vehicle comprising a pedal assembly. In em-
bodiments, the present invention relates to a pedal as-
sembly having a mechanism for reducing injury to a driver
during or after a collision or impact.
[0002] A pedal, such as a brake pedal, is mounted to
a dash panel in a vehicle so as to provide a driver easy
access and manipulation via his/her foot. However, in
case of impact, the brake pedal may potentially cause
damage to the driver’s lower extremities, including the
foot, ankle, shin, and/or knee, particularly when the driver
is pushed forward toward the front of the vehicle via in-
ertia and other forces. Thus, the ability to decouple pedals
from the dash panel has been developed.
[0003] Generally, devices or assemblies for moving or
decoupling a pedal in a vehicle are known in the art. Some
current methods rely on a large number of parts to per-
form this function. Also, some current methods provide
methods for breaking a connection of the pedal to the
vehicle. However, these methods generally describe
breaking a joint to the extent that the pedal will not func-
tion after the crash. Rendering a pedal assembly inop-
erable is inconvenient and costly to a driver.
[0004] FR Patent 2841011 illustrates an example of a
pedal decoupler as known in the art with a releasable
connection that may be released on vehicle impact. The
FR 2841011 design includes a cable which requires ten-
sion to activate the crash feature, yet must remain
slacked to ensure proper operation during typical pedal
use. Such a design increases the possibility that the cable
could get caught, or foul on something under the dash,
thus preventing the system from functioning or engaging
at an inopportune time.
[0005] Additionally, because the cable requires such
tension for activation, the FR ’011 Patent is limited as to
where a location for mounting can be placed in the vehi-
cle. Prior art designs of such pedal assemblies may be
limited in their locations for mounting due to the number
of parts required for assembly, or due to inefficient design
(e.g., some designs must be placed above and/or forward
of the pedal assembly). For example, such pedal assem-
blies, such as that shown in FR 2841011, may require a
substantial number of parts and devices, which in turn
may require some clearance with regard to other parts
in order to prevent the parts/devices from jamming in the
event of a crash.
[0006] U.S. Patent 7,987,743 B2, which is hereby in-
corporated by reference in its entirety and is assigned to
the same assignee as the present application, illustrates
an example of another pedal decoupler system.
[0007] EP-A-1,074,445 discloses a system to disen-
gage the brake pedal from its joint with the servo brake
in case of a frontal collision of a motor vehicle. The pedals
are placed on the fireproof wall under the support bracket
of the steering column of the steering wheel and the joint
of the pedal consists of at least two arms and a push rod

to control the servo brake.
[0008] According to a first aspect of the present inven-
tion there is provided a pedal assembly for operating a
push rod that activates a functional system of a vehicle,
the pedal assembly comprising: a pedal arm comprising
an elongated structure; an intermediate link comprising
a first link and a second link in a parallel configuration;
an activation link; a pedal plate provided on a second
end of the elongated structure of the pedal arm, the pedal
plate being accessible by a foot of the driver; a first end
of each of the first and second links of the intermediate
link being connected to the actuation link and a second
end of each of the first and second links being pivotally
connected to a first end of the elongated structure of the
pedal arm; wherein pivotal movement of the pedal arm
is configured to pivotally move the intermediate link, and
wherein pivotal movement of the intermediate link is con-
figured to actuate pivotal movement of the actuation link,
the actuation link being configured to connect a push rod
to the intermediate link and to enable pushing of the push
rod via pivotal movement of the intermediate link as a
result of pivoting of the pedal arm; characterised by a
release mechanism comprising a release lever and an
actuation mechanism, the release lever being configured
to pivot between a first position and a second position,
the release lever and having a contact portion for being
contacted to pivot the release lever between the first and
second positions; wherein the release lever is configured
to disconnect the first and second links of the intermedi-
ate link from the actuation link in the second position by
forcing the first and second links relatively apart so as to
disconnect from the activation link, and the actuation
mechanism being configured to mount to a vehicle struc-
ture in spaced relation to the contact portion of the release
lever, the actuation mechanism being configured to con-
tact the contact portion during a vehicle collision and ac-
tuate the pivoting of the release lever from the first posi-
tion to the second position to disconnect the first and
second links of the intermediate link from the actuation
link.
[0009] Preferably, the first and second ends of the first
and second links of the intermediate link are configured
to move in a substantially horizontal direction relative to
and away from the actuation link upon disconnection of
the first and second links of the intermediate link from
the actuation link.
[0010] Preferably, the pedal assembly further compris-
es a casing surrounding at least a portion of the interme-
diate link, the casing configured to limit the horizontal and
relative movement of the first and second links of the
intermediate link away from the actuation link.
[0011] Preferably, the pedal assembly further compris-
es a connector pin configured to connect the first end of
each first and second link to the actuation link.
[0012] Preferably, the first ends of the first and second
links disconnect from the connector pin in the second
position.
[0013] Preferably, the release lever is configured to
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connect to at least one of the first and second links of the
intermediate link in the first position via a shear pin, and
the release lever is configured to disconnect from the
connected one of the at least one of the first and second
links of the intermediate link in the second position via
shearing of the shear pin upon pivoting of the release
lever between the first position and the second position.
[0014] Preferably, the at least one of the first and sec-
ond links of the intermediate link has a receiving area,
the receiving area being configured to receive the shear
pin and connect the first end of the at least one of the
first and second links to the release lever when the re-
lease lever is in the first position.
[0015] Preferably, the actuation mechanism compris-
es a reaction bracket, the reaction bracket being config-
ured to come into contact with the contact portion during
collision thereby actuating rotation of the release lever.
[0016] Preferably, the actuation mechanism is mount-
ed in a position that is closer to the driver than a mounting
position of the release lever during normal operation of
the vehicle.
[0017] Preferably, the rotation of the release lever is
configured to be actuated as a result of relative move-
ment of the vehicle structure and a front part of the vehicle
during the collision.
[0018] Preferably, the functional system of the vehicle
is a brake system or a transmission system.
[0019] Preferably, the vehicle structure is selected
from the group consisting of: a steering column, an in-
strument panel, and a cross beam.
[0020] Preferably, the actuation mechanism and the
contact portion of the release lever are out of contact with
each other during normal operation of the pedal assem-
bly in the vehicle.
[0021] According to a second aspect of the present
invention there is provided a vehicle having a pedal as-
sembly, the pedal assembly comprising a pedal arm com-
prising an elongated structure; an intermediate link hav-
ing a first link and a second link in a parallel configuration;
an activation link; and a pedal plate provided on a second
end of the elongated structure of the pedal arm, the pedal
plate being accessible by a foot of a driver; a first end of
each of the first and second links of the intermediate link
is connected to the actuation link and a second end of
each of the first and second links is pivotally connected
to a first end of the elongated structure of the pedal arm;
wherein pivotal movement of the pedal arm is configured
to pivotally move the intermediate link, and wherein piv-
otal movement of the intermediate link is configured to
actuate pivotal movement of the actuation link, the actu-
ation link being configured to connect a push rod to the
intermediate link and to enable pushing of the push rod
via pivotal movement of the intermediate link as a result
of pivoting of the pedal arm; a release mechanism com-
prising a release lever and an actuation mechanism, the
release lever being configured to pivot between a first
position and a second position, the release lever having
a contact portion for being contacted to pivot the release

lever between the first and second positions; wherein the
release lever is configured to disconnect the first and
second links of the intermediate link from the actuation
link in the second position by forcing the first and second
links relatively apart so as to disconnect from the activa-
tion link, and the actuation mechanism being configured
to mount to a vehicle structure in spaced relation to the
contact portion of the release lever, the actuation mech-
anism being configured to contact the contact portion dur-
ing a vehicle collision and to actuate the pivoting of the
release lever from the first position to the second position
to disconnect the first and second links of the intermedi-
ate link from the actuation link.
[0022] Preferably, the first and second ends of the first
and second links of the intermediate link are configured
to move in a substantially horizontal direction relative to
and away from the actuation link upon disconnection of
the first and second links of the intermediate link from
the actuation link.
[0023] Preferably, the pedal assembly further compris-
es a casing surrounding at least a portion of the interme-
diate link, the casing configured to limit the horizontal and
relative movement of the first and second links of the
intermediate link away from the actuation link.
[0024] Preferably, the pedal assembly further compris-
es a connector pin configured to connect the first end of
each first and second link to the actuation link.
[0025] Preferably, the first ends of the first and second
links disconnect from the connector pin in the second
position.
[0026] Preferably, the release lever is configured to
connect to at least one of the first and second links of the
intermediate link in the first position via a shear pin, and
the release lever is configured to disconnect from the
connected one of the at least one of the first and second
links of the intermediate link in the second position via
shearing of the shear pin upon pivoting of the release
lever between the first position and the second position.
[0027] Preferably, the at least one of the first and sec-
ond links of the intermediate link has a receiving area,
the receiving area being configured to receive the shear
pin and connect the first end of the at least one of the
first and second links to the release lever when the re-
lease lever is in the first position.
[0028] Preferably, the actuation mechanism compris-
es a reaction bracket, the reaction bracket being config-
ured to come into contact with the contact portion during
collision thereby actuating rotation of the release lever.
[0029] Preferably, the actuation mechanism is mount-
ed in a position that is closer to the driver than a mounting
position of the release lever during normal operation of
the vehicle.
[0030] Preferably, the rotation of the release lever is
configured to be actuated as a result of relative move-
ment of the vehicle structure and a front part of the vehicle
during the collision.
[0031] Preferably, the functional system of the vehicle
is a brake system or a transmission system.
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[0032] Preferably, the vehicle structure is selected
from the group consisting of: a steering column, an in-
strument panel, and a cross beam.
[0033] Preferably, the actuation mechanism and the
contact portion of the release lever are out of contact with
each other during normal operation of the pedal assem-
bly in the vehicle.
[0034] According to a third aspect of the present inven-
tion there is provided a vehicle comprising a pedal as-
sembly according to the first aspect of the present inven-
tion.
[0035] In embodiments there is provided a pedal as-
sembly for operating a push rod that activates a functional
system of a vehicle. The pedal assembly includes a pedal
arm comprising an elongated structure; an intermediate
link having a first link and a second link in a parallel con-
figuration; an activation link; and a pedal plate provided
on a second end of the elongated structure of the pedal
arm,. The pedal plate is accessible by a foot of a driver.
A first end of each of the first and second links of the
intermediate link is connected to the actuation link and a
second end of each of the first and second links is pivot-
ally connected to a first end of the elongated structure of
the pedal arm. Pivotal movement of the pedal arm is con-
figured to pivotally move the intermediate link, and pivotal
movement of the intermediate link is configured to actu-
ate pivotal movement of the actuation link. The actuation
link is configured to connect a push rod to the interme-
diate link and to enable pushing of the push rod via pivotal
movement of the intermediate link as a result of pivoting
of the pedal arm. A release mechanism includes a re-
lease lever and an actuation mechanism. The release
lever is configured to pivot between a first position and
a second position. The release lever has a contact portion
that can be contacted to pivot the release lever between
the first and second positions. The release lever is con-
figured to disconnect the first and second links of the
intermediate link from the actuation link in the second
position by forcing the first and second links relatively
apart so as to disconnect from the activation link. The
actuation mechanism is configured to mount to a vehicle
structure in spaced relation to the contact portion of the
release lever. The actuation mechanism is configured to
contact the contact portion during a vehicle collision and
to actuate the pivoting of the release lever from the first
position to the second position to disconnect the first and
second links of the intermediate link from the actuation
link.
[0036] In embodiments there is provided a vehicle hav-
ing a pedal assembly, the pedal assembly includes a
pedal arm comprising an elongated structure; an inter-
mediate link having a first link and a second link in a
parallel configuration; an activation link; and a pedal plate
provided on a second end of the elongated structure of
the pedal arm,. The pedal plate is accessible by a foot
of a driver. A first end of each of the first and second links
of the intermediate link is connected to the actuation link
and a second end of each of the first and second links is

pivotally connected to a first end of the elongated struc-
ture of the pedal arm. Pivotal movement of the pedal arm
is configured to pivotally move the intermediate link, and
pivotal movement of the intermediate link is configured
to actuate pivotal movement of the actuation link. The
actuation link is configured to connect a push rod to the
intermediate link and to enable pushing of the push rod
via pivotal movement of the intermediate link as a result
of pivoting of the pedal arm. A release mechanism in-
cludes a release lever and an actuation mechanism. The
release lever is configured to pivot between a first position
and a second position. The release lever has a contact
portion that can be contacted to pivot the release lever
between the first and second positions. The release lever
is configured to disconnect the first and second links of
the intermediate link from the actuation link in the second
position by forcing the first and second links relatively
apart so as to disconnect from the activation link. The
actuation mechanism is configured to mount to a vehicle
structure in spaced relation to the contact portion of the
release lever. The actuation mechanism is configured to
contact the contact portion during a vehicle collision and
to actuate the pivoting of the release lever from the first
position to the second position to disconnect the first and
second links of the intermediate link from the actuation
link.
[0037] Other features and advantages of the present
invention will become apparent from the following de-
tailed description, the accompanying drawings, and the
appended claims.

FIG. 1 illustrates a perspective view of a pedal struc-
ture with release mechanism mounted in a vehicle
in accordance with an embodiment of the present
invention.
FIG. 2 illustrates an exploded view of the pedal struc-
ture of FIG. 1.
FIG. 3 illustrates a side view of links of the pedal
structure of FIG. 1 in accordance with an embodi-
ment of the present invention.
FIG. 4 shows a perspective view of the pedal struc-
ture of FIG. 1.
FIGS. 5 and 6 show a side and a perspective view,
respectively, illustrating actuation of the actuation
mechanism of the pedal structure of FIG. 1 upon a
collision;
FIGS. 7 and 8 show a side and a perspective view,
respectively, illustrating the movement of the release
lever after actuation during a collision;
FIG. 9 illustrates a detailed, front perspective view
of the release lever and connected links of the pedal
structure of FIG. 1 before actuation.
FIG. 10 illustrates a detailed, front perspective view
of the release lever and disconnected links of the
pedal structure of FIG. 1 after actuation.

[0038] The herein disclosed pedal assembly has an
intermediate link releasably connected to an actuation
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link of a push rod. The push rod is connected to a pedal
arm via the actuation link and the intermediate link. Under
regular operating circumstances, the pedal assembly is
connected to a pushrod via the links. The geometry and
shape of the parts are such that, in the event of a crash,
the release lever is struck by an actuation mechanism
(e.g., bracket) mounted to the vehicle’s structure adja-
cent the release lever. The reaction bracket will then
cause the release lever to rotate and disconnect the pedal
parts from the pushrod. Specifically, as described in
greater detail below, the intermediate link has two parallel
links that are capable of movement from a first position
to a second position during vehicle collision using a re-
lease lever. Upon rotation to its second position, the re-
lease lever disconnects the first and second links of the
intermediate link from the actuation link in the second
position by forcing the first and second links relatively
apart so as to disconnect from the activation link, thus
disconnecting the pushrod and pedal arm. Disconnection
of the pedal assembly reduces and/or prevents energy
from being transmitted to the driver’s foot, thereby reduc-
ing injury to the driver.
[0039] FIG. 1 illustrates a perspective view of a pedal
assembly 10 or "pedal" with release mechanism 30 in
accordance with an embodiment of the present invention.
The pedal assembly 10 as described herein is designed
such that its assembly or structure disengages or discon-
nects from a part of the vehicle in the event of impact,
crash or collision, such as with another object. For sim-
plicity purposes only, such events will be referred to here-
in as "incidents." Of course, the term incidents should not
be limiting, and should be understood to include impact
with an object or another vehicle in which forces are great
enough to cause injury to a driver or user of a vehicle.
[0040] More specifically, during an incident, the pedal
10 may be released for movement with respect to a ve-
hicle structure, so that, upon compression of the vehicle
structure and forced movement of its parts and a front
end of the vehicle, injury to a driver is reduced. Energy
is prevented from being transmitted to the foot of the driv-
er, thereby reducing injury to the driver. Injury or damage
to the driver’s body, particularly one’s lower extremities
including ankles or knees, may be caused by movement
of the vehicle parts and/or movement of the driver as a
result of the forces caused by the incident. For example,
the driver or user may be forced via inertia in a forward
direction toward a vehicle’s instrument panel and/or dash
board (i.e., because in a front end crash the remainder
of the vehicle can travel forward as the front end is
crushed). Additionally, during an incident, injury to a driv-
er may be exacerbated, particularly when the pedal 10
is a brake pedal, and the brake push rod may be driven
relatively rearwardly to force the pedal against the driv-
er’s lower extremity during the incident. That is, because
of the natural tendency for the driver to be pressing down
on the pedal to apply the brakes to the vehicle, the driver
may be subjected to greater injury as a result of the forces
and relative movement of the pedal, vehicle parts, and

himself/herself caused by the incident. Thus, the decou-
pling or disconnecting of the push rod 14 of the pedal
assembly 10 as herein described thereby aims to sub-
stantially reduce or eliminate such injury or damage by
releasing at least a part of the pedal’s mounting location.
[0041] Generally speaking, the terms "pedal", "pedal
assembly", or "pedal structure" used interchangeably
throughout this specification are not intended to be lim-
iting to a specific type of pedal device, but intended to be
used as a crash decoupling device for brake and/or clutch
pedals. It can be used for a brake pedal, in which case
it disconnects the pedal from a brake booster, or for a
clutch pedal, in which case it disconnects the pedal from
the clutch master cylinder of a transmission system of a
vehicle. The pedal may be used with any functional sys-
tem (e.g., brake system, transmission) of the vehicle. Al-
so, the materials used to manufacture the pedal assem-
bly should not be limiting. The pedal and its parts could
be made from steel (tubular or blade-type) or plastic ma-
terials, for example.
[0042] Referring now more particularly to the drawings,
the pedal assembly 10, shown in FIG. 1, is a brake pedal
10 connected to a brake booster 28. For explanatory pur-
poses only, the pedal 10 is described with reference to
a braking system, but should not be limited to such. As
noted above, the pedal assembly 10 may be also con-
nected to parts of a clutch assembly, for example. The
pedal assembly 10 is provided in the vehicle such that it
is easily accessible by a driver. For example, in some
cases, the pedal assembly 10 is mounted in relation to
panels of a dashboard 36 and/or an instrument panel
(IP). The dashboard 36 of the vehicle, also referred to as
the "dash", may comprise an upper panel and a lower
panel that are connected to each other (e.g., using meth-
ods or devices known in the art). In some embodiments,
the upper dash panel and lower dash panel may comprise
a uniform or single piece. The panels are generally con-
nected to a plurality of devices of the vehicle. For exam-
ple, the dash 36 may be connected to another vehicle
structure 26, sometimes referred to as a front of dash (on
a lower side or underside) or a firewall. A brake booster
28 of the brake system is fixed to the front of the dash
panel or firewall 26 and to brake pedal 10 via a push rod
14 (described in detail below).
[0043] The pedal assembly 10 comprises a pedal arm
12. Pedal arm 12 has an elongated pedal structure 13
that is configured to be pivotally mounted at a first end,
and has a pedal plate 16 provided on (or attached to) its
second end. In some embodiments, the elongated struc-
ture 13 may be pivotally connected to a pedal bracket 20
via a pin or shaft 18. Pedal bracket 20 may optionally be
a bracket used for mounting to the vehicle structure 26,
using fasteners within its holes 21 in mounting portion
20A, and/or in cooperation with other brackets, for con-
necting the pedal arm 12 to the vehicle. Of course, the
devices used and their design are not meant to be limit-
ing; thus, alternate designs and assemblies for connect-
ing a pedal to a vehicle may be used and would not be
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considered beyond the scope of the present disclosure.
Referring to FIGS. 1 and 2, the pedal bracket 20 may be
connected at a first end to a part of vehicle structure 26
via a mounting portion 20A. Pedal bracket 20 may be
connected to panels of the vehicle (or the dash, in gen-
eral) using conventional fastening devices such as nuts
and bolts, or by other methods such as welding. As such,
the mounting of the pedal bracket 20 to the vehicle is not
meant to be limiting. In addition to mounting the pedal
assembly 10, the pedal bracket 20 may act as a casing
surrounding at least a portion of the intermediate link of
the pedal assembly and is configured to limit movement
of the first and second links of the intermediate link when
they are disconnected. Additional details of the discon-
nection of pedal parts are described further below.
[0044] A cover or reinforcement bracket 22 can also
be provided and connected to pedal bracket 20 and/or
one of the vehicle structures, e.g., structure 36, using a
fastener 23 and/or nut assembly. The reinforcement
bracket 22 reinforces the pedal bracket 20 and protects
the assembly contained therein.
[0045] The pedal plate 16 or part at the second end of
the elongated structure 13 is accessible by a foot of the
driver or user such that an application of force by the
driver’s or user’s foot may be applied thereto. During nor-
mal operation, a driver or user of a vehicle may apply
force via his foot on the pedal plate 16 to activate a func-
tional system of the vehicle (e.g., brake booster 28 of the
brake system). "Normal" operation circumstances as re-
ferred to throughout this description is defined by a time
during which a vehicle is being operated safely and with-
out incidence of impact such as caused by a crash or
collision with another vehicle, person, or object. Thus, in
the embodiment being described herein, the force from
a driver or user’s foot is configured to cooperate with
brake booster 28 to translate pivotal motion into a braking
force to be applied to the wheels of the vehicle. Such
methods for applying a braking force (and the pivotal
translation) are known in the art and therefore not dis-
cussed in detail herein.
[0046] Specifically, the push rod 14 is configured to
activate the functional system (e.g., braking device) of
the vehicle. The push rod 14 is connected to the brake
booster 28 through the vehicle structure 26. The push
rod is connected to a spring or similar mechanism inside
the brake booster 28, for example. The push rod 14 trans-
lates the pivoting force applied by the foot of the driver
as he pushes on the pedal plate 16 to the brake booster
28 via connecting device 15. That is, under normal op-
eration, as the pedal arm 12 rotates about a primary pivot
pin 18 with respect to the dash 36 and vehicle structure
26, at least a part of the push rod 14 is moved to apply
a braking force. Generally, when force is applied, the
spring or mechanism of the brake booster 28 is com-
pressed.
[0047] As shown in greater detail in FIG. 3, push rod
14, which may comprise a larger portion and a smaller
portion, assists in translating an applied force on the ped-

al plate 16 to the booster 28. A pedal arm 12 is not directly
connected to an end 17 (see FIG. 2) of the push rod 14
or directly connected to a single link or a bracket that is
directly connected to the end 17 of the push rod 14. Rath-
er, the pedal arm 12 is connected to the push rod 14 via
an actuation link 56 and an intermediate link. The end 17
of the push rod 14 is generally mounted to a retainer 50
that is connected to the actuation link 56.
[0048] More specifically, as shown in greater detail in
FIGS. 3 and 4, the first end of the elongated structure 13
is pivotally connected to an intermediate link via an ex-
tension portion 42. The intermediate link is a secondary
link that is configured to provide a variable ratio of braking
force, e.g., so that the ratio of movement applied to the
pedal arm 12 is translated with increased force more
quickly. As shown in FIG. 4, the intermediate link has a
first link 52 and a second link 54 arranged in a parallel
configuration. A first end (or a portion adjacent to the first
end or a center portion) of each of the first and second
links 52 and 54 is configured to be pivotally connected
to an actuation link 56 (see FIG. 3) and a second end of
each of the first and second links 52 and 54 is configured
to be pivotally connected to the pedal arm 12. As detailed
further below, the intermediate link provides the releas-
able connection between the push rod 14 and the pedal
arm 12, thereby allowing the pedal assembly 10 to func-
tion under normal operational circumstances. Thus, as
force is applied to the pedal, the pedal arm 12 pivots and
the push rod 14 moves to activate the functional system
(e.g., to compress a spring or mechanism corresponding
to the brake booster 28). When force is released from
the pedal, the spring or mechanism of the functional sys-
tem/brake booster 28 releases its energy (e.g., due to its
compression) to provide a spring force to move the pedal
back to a neutral position, for example.
[0049] The actuation link 56 is configured to connect
the push rod 14 to the intermediate links and to enable
pushing of the push rod 14 via pivotal movement of the
intermediate link as a result of pivoting of the pedal arm
12. In the illustrated embodiment, the actuation link 56
can also be referred to as a booster receiver link, as it
connects the brake booster 28, push rod 14, and pedal
assembly 10.
[0050] The exploded view of FIG. 2 illustrates each of
the parts of the pedal assembly 10 in greater detail, in
accordance with an embodiment herein. A pivot tube 40
or shaft is provided in the first end of elongated structure
13. The pivot tube 40 has an opening 44 therethrough
for receipt of bushing portions 38A and 38B that contain
primary pivot pin 18, for pivoting the pedal arm 12. Ex-
tension portion 42 extends above the pivot tube 40. Ex-
tension portion 42 has an opening 46 for receipt of a pivot
pin 48. Pivot pin 48 is configured to attach first and second
links 52 and 54 of the intermediate link as well as attach
the intermediate link to the pedal arm 12. As shown, pivot
pin 48 is designed for insertion through an opening 53 in
the second end of first link 52, through opening 46 of
elongated structure 13, and through an opening 59 in the
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second end of second link 54, and is secured.
[0051] As previously noted, the first end of each of the
first and second links 52 and 54 of the intermediate link
is pivotally connected to the actuation link 56. The actu-
ation link 56 is provided substantially between first link
52 and second link 54. Connector pin 64 is configured to
connect first and second links 52 and 54 of the interme-
diate link with the actuation link 56. As shown, connector
pin 64 is designed for insertion through a receiving hole
55 in the first end of first link 52, through receiving opening
63 at a first end of actuation link 56, and through a re-
ceiving hole 61 in the first end of second link 54. The first
and second links 52 and 54 of intermediate link are se-
cured to actuation link 56 via connector pin 64. In an
embodiment, the connector pin 64 has splines that bite
into material of the holes 55 and 61 of first and second
links 52 and 54 (respectively), to assist in holding the
links 52 and 54 relative to the actuation link 56. The first
end of first link 52 also includes a tab 70 and the first end
of second link 54 includes a tab 72. The tabs 70 and 72
extend from the ends of the links 52 and 54, respectively,
and are curved towards each other such that their ends
are adjacent one another. As shown in FIG. 6, the tabs
70 and 72 are curved or bent inwardly towards one an-
other behind a release lever 24 when assembled. A
space may be provided between adjacent ends of the
tabs 70 and 72, such that they are relatively close to one
another, or, in another embodiment, the ends of the tabs
70 and 72 may touch.
[0052] As shown in FIG. 2, in one embodiment, first
link 52 of intermediate link has an extension arm 51 with
a receiving area 57. The receiving area 57 is configured
to receive a shear pin 66 therethrough (see also FIG. 3)
and connect the first end of the first link 52 to the release
lever 24 when the release lever 24 is in its first position.
The shear pin 66 is configured to releasably fix release
lever 24 and the links 52 and 54 relative to one another.
As further described in detail later, the release lever 24
is configured to disconnect the first and second links 52
and 54 of the intermediate link from the actuation link 56
in the second position via shearing of the shear pin 66
and by forcing the first and second links 52 and 54 rela-
tively apart so as to disconnect the intermediate link from
the activation link 56. Thus, the pedal arm 12 and push
rod 14 are disconnected.
[0053] Of course, although the shear pin 66 is shown
connected through receiving area 57 in extension arm
51 of first link 52, it should be understood that second
link 54 of intermediate link can also, or alternatively, in-
clude a receiving area for a shear pin. Further, it is envi-
sioned that in an embodiment, the shear pin 66 can con-
nect a portion of at least one of the links 52 and/or 54 to
the release lever 24 in a different area, or even without
the use of receiving area 57.
[0054] Referring back to FIG. 2, a second pivot tube
60 or shaft is also provided in the actuation link 56. The
second pivot tube 60 has an opening therethrough for
receipt of bushing portions 62A and 62B that contain sec-

ondary pivot pin 68 for pivoting the activation link 56 rel-
ative to the bracket 20. As shown in FIG. 3, the secondary
pivot pin 68 is provided below opening 55 (and opening
63, not shown) when the first and second links 52 and
54 and actuation link 56 are assembled. Opening 63 in
actuation link 56 is provided above the secondary pivot
tube 60.
[0055] At a second end, actuation link 56 has a receiver
portion 58. Receiver portion 58 is configured to receive
retainer 50 therein. Retainer 50 is a quick-fit connector
or bracket, for example. Retainer 50 is shaped to receive
the end 17 of the push rod 14 for mounting therein, so
that pivotal force from the rotation of actuation link 56
about secondary pivot pin 68 is translated to move push
rod 14, as shown in FIG. 3. In an embodiment, such as
shown in FIG. 2, the push rod end 17 comprises a sub-
stantially round or circular shape. The shape of the end
17 assists in providing a cooperative connection with the
retainer 50 and a smooth release of the push rod 14 dur-
ing an incident. In an embodiment, retainer 50 comprises
a cutout or receiving area to accept the substantially
round end portion 17 of the push rod 14. In an embodi-
ment, the receiving area comprises inner walls whose
surfaces are shaped or contoured to correspond to the
shape of the push rod end 17. The substantially circular
or rounded end 17 and the inner walls assist in providing
a secure connection that does not require permanent fas-
tening devices. Generally, receiver 50 is configured to
receive and lock the end portion 17 of the push rod 14
therein when the release lever 24 is in the first position
or in the second position.
[0056] When assembled, at least the actuation link 56
and a part of each of the first and second links 52 and
54 of intermediate link are encased by pedal bracket 20,
as seen in FIG. 4 and FIG. 5. The primary pivot pin 18 is
connected and secured through openings 23 on either
side at a bottom end of the pedal bracket 20. Secondary
pivot pin 68 is connected and secured through openings
27 on either side at a top end of the pedal bracket 20.
Reinforcement bracket 22 surrounds a front portion of
pedal bracket 20 and is connected to the pedal bracket
20 and/or one of the vehicle structures. Both pivot pins
18 and 68 are secured within side surfaces of the mount-
ing bracket 20 and relative to reinforcement bracket 22,
while still providing a slight clearance therebetween to
allow for unobstructed rotation of the pedal arm and in-
termediate link.
[0057] In accordance with the above structure, at the
time of normal (braking) operation, a user or operator
depresses pedal plate 16 in forward direction with their
foot, rotating the pedal arm 12 about primary pivot pin 18
with respect to the dash 36 and vehicle structure 26. As
shown by arrows in FIG. 3, when stepping force is applied
to the pedal plate 16, the pedal arm 12 swings forwardly
(clockwise) and rotates about a generally horizontal axis
towards the front of the vehicle using the primary pivot
pin 18. The pivoting motion of the pedal arm 12 pivots
the second ends of the intermediate links 52 and 54
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(swings counterclockwise) around pivot pin 48, which in
turn moves actuation link 56 and cause pivoting about a
generally horizontal axis using secondary pivot pin 68.
Specifically, the first ends of the intermediate link swing
the actuation link 56 forwardly (clockwise) around sec-
ondary pivot pin 68, moving receiver portion 58 at the
second end of actuation link 56 in a substantially forward
direction. Therefore, the push rod 14 is pushed towards
the front of the vehicle to operate the braking system.
Generally, when force is applied, the spring or mecha-
nism of the brake booster 28 is compressed. Use of the
illustrated variable ratio (braking) structure to push the
push rod 14 via intermediate links 52 and 54 and actua-
tion link 56 improves the operational feeling of the pedal
and allows for setting the pedal ratio to a desired value.
[0058] Generally, when the pedal is a brake pedal,
should a driver encounter a situation that may result in
an incident, for example, the driver will quickly and force-
fully apply force via his foot to the pedal part 16 of the
pedal 10. Should impact or collision from such an incident
occur (e.g., caused by inertia, kinetic energy, etc.), how-
ever, the forces of the impact may cause relative move-
ment of the vehicle structure (and its parts and the driver)
and the front of the vehicle, as noted above. Thus, the
pedal 10 includes a release mechanism 30 to assist in
disconnecting or decoupling at least part of the pedal 10
from the vehicle structure. Generally speaking, the reac-
tion mechanism 30 is used to disconnect a part of the
pedal assembly 10 from the vehicle (e.g., the push rod
14 from the pedal structure 13, via the intermediate link
52), and prevent energy from being transmitted to a driv-
er’s foot.
[0059] One element of the release mechanism 30 is a
release lever 24, which, under normal circumstances, is
inactive and does not interfere with the connection of the
push rod 14 to the elongated structure 13 of the pedal
arm 12. The release lever 24 is capable of rotating or
pivoting between a first position and a second position.
As shown in FIG. 3, the release lever 24 is capable of
rotating or pivoting about a pivot axis or pivot point along
a generally horizontal axis that is in line with connector
pin 64 and parallel to the axis of secondary pivot pin 68.
As will be further described, the release lever 24 has a
contact portion that can be contacted to pivot the lever
24 between first and second positions. The release lever
24 can be mounted at an angle (e.g., see FIG. 5) towards
a cabin of the vehicle, for example, in its first position,
such that contact with its contact portion causes a larger
amount of pivotal or rotational movement once contact-
ed. A portion of the release lever 24 surrounds the con-
nector pin 64 adjacent the first ends of the first and second
links 52 and 54 of the intermediate link. As shown in FIG.
2, release lever 24 is a substantially U-shaped structure
that includes hooks or claws at its bottom end to sub-
stantially wrap around the connector pin 64, between the
first link 52 and second link 54. Actuation link 56 is posi-
tioned substantially between its sides, adjacent to or with-
in a center portion thereof.

[0060] The release lever 24 may be designed to be
partially enclosed within the pedal mounting bracket 20,
for example. In some cases, the release lever 24 com-
prises ends which are secured within side surfaces of
the pedal bracket 20, while still providing a slight clear-
ance therebetween to allow for rotation of the release
lever 24.
[0061] In addition to providing transmission of brake
forces, the intermediate links 52 and 54 enable the push
rod 14 to be releasably connected to the pedal arm 12.
The release lever 24 is configured to disconnect from the
first and second links 52 and 54 of the intermediate link
via breaking of shear pin 66. Rotation of the release lever
24 (e.g., in a counter clockwise direction) and into its
second position can break the shear pin 66, thus releas-
ing a connection of extension arm 51 of first link 52 and
release lever 24.
[0062] In accordance with an embodiment, the first
ends of the first and second links 52 and 54 of the inter-
mediate link are configured to move in a substantially
horizontal direction relative to and away from the actua-
tion link upon disconnection of the first and second links
of the intermediate link from the actuation link (see FIG.
9). More specifically, when the shear pin 66 is broken
and the connection released, the release lever 24 con-
tinues to rotate and moves into the space between the
tabs 70 and 72 of the first ends of the first and second
links 52 and 54, thereby separating the tabs 70 and 72
and moving them substantially horizontally and relatively
away from each other (see FIG. 10). Then, as shown and
described later with respect to FIGS. 9 and 10, the first
link 52 and second link 54 are capable of moving and
forced away from each other, the connector pin 64, and
the actuation link 56, to disconnect therefrom. The re-
lease lever 24 thus forces the first and second links 52
and 54 to disengage from the connector pin 64 as it ro-
tates to its second position. The links 52, 54 are relatively
forced apart (away from each other) by the rotation of
release lever 24. The casing of the pedal bracket 20 that
surrounds at least a portion of the intermediate links can
be configured to limit horizontal and relative movement
of the first and second links of the intermediate link away
from the actuation link.
[0063] The release mechanism 30 also has an actua-
tion mechanism 32 mounted to the vehicle 36, as shown
in FIG. 1. The actuation mechanism 32 is spaced in re-
lation to a contact portion of the release lever 24, such
that the actuation mechanism 32 and the contact portion
of the release lever 24 are out of contact with each other
during normal operation of the pedal assembly 10 in the
vehicle. As shown in FIG. 1, for example, the actuation
mechanism 32 may comprise a reaction bracket. The
reaction bracket 32 is mounted to the vehicle structure
36 in a manner such that it is capable or configured to
contact a contact portion of the release lever 24, during
an incident to thereby actuate the rotation of the lever
24. The reaction bracket 32 may be mounted via fasten-
ers 34a, for example, as known in the art, or other meth-
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ods such as welding. A front portion 34 of the actuation
mechanism 32 is configured to contact the contact por-
tion during collision or crash. The actuation mechanism
32 is configured to actuate the rotation of the release
lever 24 during incident of the vehicle, so as to actuate
the pivoting of the release lever 24. Specifically, the re-
lease lever 24 may be contacted or forced by actuation
mechanism 32 such that it rotates from the first position
to the second position, thereby allowing the push rod 14
to be disconnected from the pedal arm 12. In some em-
bodiments, the vehicle structure 36 may be a steering
column, an instrument panel (IP), or a cross beam, for
example. In some embodiments, the vehicle structure 36
may include other structural parts of the vehicle, and
therefore should not be limiting.
[0064] FIGS. 5 and 6 illustrate an example of the re-
lease lever 24 in a first position. The first position may
be defined as a position for mounting or holding a push
rod 14 such that it is mechanically connected to the pedal
arm 12 and activates a functional system of the vehicle
during normal operating circumstances. FIGS. 7 and 8
illustrate the release lever 24 in a second position. The
second position may be defined as a position for discon-
necting or decoupling the push rod 14 from the pedal arm
12. When the release lever 24 is rotated about the axis
through connector 64, an end 17 of the push rod 14 is
disconnected or decoupled from operation via force re-
ceived from the pedal arm 12, because the links 52 and
54 of the intermediate link are decoupled, as shown in
FIG. 10.
[0065] Generally, the actuation mechanism 32 is con-
figured to actuate rotation of the release lever 24 during
an incident upon relative movement of the vehicle struc-
ture 36 and at least a part of a front part of the vehicle
(e.g., the lower dash or firewall 26). The location of the
actuation mechanism 32 should not be limiting. For ex-
ample, the actuation mechanism 32 may be mounted or
provided in a relative location that is substantially above
or below the release lever 24. Additionally or alternative-
ly, the actuation mechanism 32 may be provided on a
left side or right side, relative to the pedal (e.g., located
on the left or right side in relation to the pedal arm 13).
The actuation mechanism 32 may be mounted in a po-
sition that is closer to the driver than a mounting position
of the release lever 24 during normal operation of the
vehicle, or, alternatively, the mechanism 32 may be
mounted in a position that is further from the driver than
a mounting position of the release lever 24.
[0066] FIGS. 5-8 illustrate the pedal 10 and release
mechanism 30 as they are actuated during an incident.
Specifically, a driver or user may apply a pedal force via
his foot to the pedal plate 16 of the pedal arm 12 to apply
a braking force to wheels of the vehicle, for example.
Upon the occurrence of an incident, such as a frontal
collision with another object, the front part of the vehicle,
vehicle structure 26 and the vehicle structure 36 and its
corresponding parts (e.g., parts and structures inside the
cabin) move relative to one another. For example, the

front part of the vehicle may undergo deformation such
that it moves in a relative direction I as a result of impact
force, while the vehicle structure 36 moves in a relative
direction A. As shown in FIG. 5, the front of the vehicle
(including the structure 26) and the vehicle structure 36
move relative to each other such that the space there-
between becomes compacted. In some embodiments,
the actuation mechanism 32 and the brake system (or
its booster 28) are moved relative to each other during
the incident. Nonetheless, as the front part of the vehicle
and vehicle structure 36 are moved with respect to each
other, the actuation mechanism 32 or reaction bracket
and release lever 24 are moved relative to each other.
Thus, the front portion 34 of the reaction bracket 32 may
be forced into contact with release lever 24, thereby ro-
tating the lever 24 about its pivot axis in a direction B,
shown in FIG. 7. Rotation in direction B causes the re-
lease lever 24 to rotate the release lever 24 from the first
position to the second position. Then, after rotation, the
intermediate link is disconnected from the actuation link
56, and thus the pedal arm 12 and push rod 14 are also
disconnected. Specifically, as shown in FIGS. 8 and 9,
as the release lever 24 rotates in to the second position,
the shear pin 66 is broken by the motion of release lever
24. As the release lever 24 continues to rotate (e.g., by
the moving force of bracket 32) into its second position,
it forces the first and second links 52 and 54 relatively
apart from one another by moving between respective
adjacent tabs 70 and 72 of the links 52 ad 54. The first
link 52 and second link 54 are configured to move gen-
erally horizontally and relatively away from each other
and away from actuation link 56 in a direction depicted
by arrows D and C, respectively, as the release lever 24
spreads the tabs 70 and 72 apart from one another. As
a result, as shown in FIG. 10, at least a first end of the
first and second links 52 and 54 are moved off of con-
nector pin 64, thereby disconnecting with the actuation
link 56. Thus, the pedal arm 12 of the pedal 10 is able to
pivot about primary pivot pin 18, and reactionary forces
are not distributed to either the brake booster 28 or to-
wards the foot of the user, thereby reducing injury to the
driver or user (e.g., the ankles, shins, or knees of the
driver).
[0067] In accordance with an embodiment, an alterna-
tive direction may be used for the pivot axis of the links
52 and 54 of the intermediate link. In another embodi-
ment, a third link may be used. In the case of the release
lever 24 being rotational or pivotal about an axis that is
provided 90 degrees from the illustrated axis, i.e., in a
substantially vertical or longitudinal configuration, the ac-
tuation link 56 would still be disconnected and may be
guided to move in a relatively left or right direction in the
event of an incident.
[0068] The directional references used herein and the
directional arrows in the Figures are used in a relative
sense. That is, they are being used to describe movement
of parts relative to one another, and are not being used
in "absolute" terms. For example, in a front end collision
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with a stationary object, the front end parts would be more
stationary with the inertia of structures towards the actual
user of the vehicle moving forward by inertia. Likewise,
where the vehicle is stationary and struck in its front end,
the front end parts would be predominantly moving rear-
wardly in an absolute sense. But in either sense, the mo-
tion of those parts can be described as in a rearward
direction in a relative sense with respect to the pedal and
the vehicle structure 36 to which the actuation mecha-
nism 32 is attached.
[0069] Also, it should be understood by one of ordinary
skill in the art that, although both links 52 and 54 are
shown and described as moving in a relatively horizontal
direction away from each other (e.g., see FIG. 9), such
illustrations are not intended to be limiting. The links 52
and 54 of intermediate link need not move together or at
the same time. For example, in accordance with one em-
bodiment, one of the links 52 or 54 may be forced away
from the other link, and disconnected from connector 64.
Forces can then spread or force the other link away from
the disconnected link to disconnect it from the connector
64.
[0070] As has become evident, the structures in the
pedal assembly 10 and release mechanism 30 as herein
described provide several advantages over the prior art.
Besides minimizing or preventing injury to a driver’s lower
extremities, one difference between this mechanism and
other known solutions is that the release lever 24 pro-
vides multiple functions using a single element. That is,
the lever 24 is inactive under in normal operation circum-
stances (allowing the push rod 14 to be activated by push-
ing on the pedal plate 16), and can directly decouple the
operation of the devices in the event of an incident or
collision. So, besides providing a pedal decoupling as-
sembly which reduces injury to a driver as well as reduces
broken connection and space limitations, it also provides
an improved decoupling assembly that reduces injury in
a variable ratio braking system.
[0071] Additionally, this disclosure provides a design
that is more flexible and easier to package than prior art
devices. A fewer number of replacement parts (e.g., in-
termediate links 52 and 54, release lever 24, bracket 32)
may be replaced for reassembly of the pedal assembly.
Such a design particularly may allow for less costly and
time consuming repairs after an incident.
[0072] Furthermore, the herein described device can
substantially reduce the number of parts to be used.
Known systems generally require a larger number of
parts, and therefore are tedious, require more money,
and more time for assembly.
[0073] Though the preferred setting for this invention
is as a crash decoupler or disconnection device for brake
and/or clutch pedals, it should also be noted that it is
envisioned that in some embodiments the above-de-
scribed release mechanism 30 could also be employed
to disconnect a spring assembly on brake or clutch ped-
als, or on brake-by-wire and clutch-by-wire units. Fur-
thermore, as previously noted, it is envisioned that al-

though the pedal 10 is described as being used as a
brake pedal for a brake system in a vehicle, the pedal 10
may be also be used for other systems and in other types
of vehicles (e.g., trucks, trailers, or similar machinery
such as construction equipment).
[0074] Also, it should be noted that the pedal assembly
10 may also be used in combination with any number of
sensing devices or sensors, such as, but not limited to,
speed-sensing sensors (i.e., speed the vehicle is
traveling) or air bag deployment sensors. Additionally, in
some instances, it is envisioned that a predetermined
amount of force or vehicle travel speed must be met in
order for the pedal structure to be released.
[0075] While the principles of the invention have been
made clear in the illustrative embodiments set forth
above, it will be apparent to those skilled in the art that
various modifications may be made to the structure, ar-
rangement, proportion, elements, materials, and compo-
nents used in the practice of the invention.

Claims

1. A pedal assembly (10) for operating a push rod (14)
that activates a functional system of a vehicle, the
pedal assembly (10) comprising:

a pedal arm (12) comprising an elongated struc-
ture (13);
an intermediate link comprising a first link (52)
and a second link (54) in a parallel configuration;
an activation link (56);
a pedal plate (16) provided on a second end of
the elongated structure (13) of the pedal arm
(12), the pedal plate (16) being accessible by a
foot of a driver;
a first end of each of the first and second links
(52 and 54) of the intermediate link being con-
nected to the actuation link (56) and a second
end of each of the first and second links (52 and
54) being pivotally connected to a first end of
the elongated structure (13) of the pedal arm
(12);
wherein pivotal movement of the pedal arm (12)
is configured to pivotally move the intermediate
link, and wherein pivotal movement of the inter-
mediate link is configured to actuate pivotal
movement of the actuation link (56), the actua-
tion link being configured to connect a push rod
(14) to the intermediate link and to enable push-
ing of the push rod (14) via pivotal movement of
the intermediate link as a result of pivoting of the
pedal arm (12);
characterised by a release mechanism (30)
comprising a release lever (24) and an actuation
mechanism (32), the release lever (24) being
configured to pivot between a first position and
a second position, and having a contact portion
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for being contacted to pivot the release lever (24)
between the first and second positions;
wherein the release lever (24) is configured to
disconnect the first and second links (52 and 54)
of the intermediate link from the actuation link
(56) in the second position by forcing the first
and second links relatively apart so as to dis-
connect from the activation link (56), and
the actuation mechanism (32) being configured
to mount to a vehicle structure in spaced relation
to the contact portion of the release lever (24),
the actuation mechanism (32) being configured
to contact the contact portion during a vehicle
collision and actuate the pivoting of the release
lever (24) from the first position to the second
position to disconnect the first and second links
(52 and 54) of the intermediate link from the ac-
tuation link (56).

2. The pedal assembly according to claim 1, wherein
the first ends of the first and second links (52 and
54) of the intermediate link are configured to move
in a substantially horizontal
direction relative to and away from the actuation link
(56) upon disconnection of the first and second links
(52 and 54) of the intermediate link from the actuation
link (56).

3. The pedal assembly according to any of claims 1
and 2, further comprising a casing (20) surrounding
at least a portion of the intermediate link, the casing
(20) configured to limit the horizontal and relative
movement of the first and second links (52 and 54)
of the intermediate link away from the actuation link
(56).

4. The pedal assembly according to any of claims 1 to
3, further comprising a connector pin (64) configured
to connect the first end of each first and second link
(52 and 54) to the actuation link (56).

5. The pedal assembly according to claim 4, wherein
the first ends of the first and second links (52 and
54) disconnect from the connector pin (64) in the
second position.

6. The pedal assembly according to any of claims 1 to
5, wherein the release lever (24) is configured to con-
nect to at least one of the first and second links (52
and 54) of the intermediate link in the first position
via a shear pin (66), and wherein the release lever
(24) is configured to disconnect from the connected
one of the at least one of the first and second links
(52 and 54) of the intermediate link in the second
position via shearing of the shear pin (66) upon piv-
oting of the release lever (24) between the first po-
sition and the second position.

7. The pedal assembly according to claim 6, wherein
the at least one of the first and second links (52 and
54) of the intermediate link has a receiving area (57),
the receiving area (57) being configured to receive
the shear pin (66) and connect the first end of the at
least one of the first and second links (52 and 54) to
the release lever (24) when the release lever is in
the first position.

8. The pedal assembly according to any of claims 1 to
7, wherein the actuation mechanism (32) comprises
a reaction bracket, the reaction bracket being con-
figured to come into contact with the contact portion
during collision thereby actuating rotation of the re-
lease lever (24).

9. The pedal assembly according to any of claims 1 to
8, wherein the actuation mechanism (32) is mounted
in a position that is closer to the driver than a mount-
ing position of the release lever (24) during normal
operation of the vehicle.

10. The pedal assembly according to and of claims 1 to
9, wherein the rotation of the release lever (24) is
configured to be actuated as a result of relative
movement of the vehicle structure and a front part
of the vehicle during the collision.

11. The pedal assembly according to any of claims 1 to
10, wherein the functional system of the vehicle is a
brake system or a transmission system.

12. The pedal assembly according to any of claims 1 to
11, wherein the vehicle structure is selected from the
group consisting of: a steering column, an instrument
panel, and a cross beam.

13. The pedal assembly according to any of claims 1 to
12, wherein the actuation mechanism (32) and the
contact portion of the release lever (24) are out of
contact with each other during normal operation of
the pedal assembly (10) in the vehicle.

14. A vehicle comprising a pedal assembly according to
any of claims 1 to 13.

Patentansprüche

1. Pedalvorrichtung (10) zum Betreiben einer Schub-
stange (14), die ein Funktionssystem eines Fahr-
zeugs aktiviert, die Pedalvorrichtung (10) umfas-
send:

einen Pedalarm (12), umfassend eine verlän-
gerte Struktur (13);
ein Zwischenverbindungselement, umfassend
ein erstes Verbindungselement (52) und ein
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zweites Verbindungselement (54) in einer par-
allelen Konfiguration;
ein Aktivierungsverbindungselement (56);
eine Pedalplatte (16), die über ein zweites Ende
der verlängerten Struktur (13) des Pedalarms
(12) verfügt, wobei auf die Pedalplatte (16) über
einen Fuß eines Fahrers zugegriffen werden
kann;
ein erstes Ende von jedem der ersten und zwei-
ten Verbindungselemente (52 und 54) des Zwi-
schenverbindungselements, das durch das Be-
tätigungsverbindungselement (56) verbunden
wird, und ein zweites Ende von jedem der ersten
und zweiten Verbindungselemente (52 und 54),
die schwenkbar an einem ersten Ende der ver-
längerten Struktur (13) des Pedalarms (12) ver-
bunden sind;
wobei die Schwenkbewegung des Pedalarms
(12) so konfiguriert ist, dass das Zwischenver-
bindungselement bewegt wird, und wobei die
Schwenkbewegung des Zwischenverbindungs-
elements so konfiguriert ist, dass die Schwenk-
bewegung des Betätigungsverbindungsele-
ments (56) betätigt wird, wobei das Betätigungs-
verbindungselement so konfiguriert ist, dass es
eine Schubstange (14) mit dem Zwischenver-
bindungselement verbindet und das Schieben
der Schubstange (14) über eine Schwenkbewe-
gung des Zwischenverbindungselements als
Ergebnis des Schwenkens des Pedalarms (12)
ermöglicht;
gekennzeichnet durch einen Freigabemecha-
nismus (30), umfassend einen Freigabehebel
(24) und einen Betätigungsmechanismus (32),
wobei der Freigabehebel (24) so konfiguriert ist,
dass er zwischen einer ersten Position und einer
zweiten Position schwenkt, und über ein Kon-
taktteil zum Kontaktieren verfügt, um den Frei-
gabehebel (24) zwischen den ersten und zwei-
ten Positionen zu schwenken;
wobei der Freigabehebel (24) so konfiguriert ist,
dass er die ersten und zweiten Verbindungse-
lemente (52 und 54) des Zwischenverbindungs-
elements vom Betätigungsverbindungselement
(56) in der zweiten Position trennt, indem die
ersten und zweiten Verbindungselemente rela-
tiv auseinander gedrückt werden, so dass sie
sich vom Aktivierungsverbindungselement (56)
trennen, und
den Betätigungsmechanismus (32), der so kon-
figuriert ist, dass er an einer Fahrzeugstruktur
in räumlicher Beziehung zu dem Kontaktteil des
Freigabehebels (24) befestigt ist, wobei der Be-
tätigungsmechanismus (32) so konfiguriert ist,
dass der Kontaktteil während einer Fahrzeug-
kollision kontaktiert wird und das Schwenken
des Freigabehebels (24) von der ersten Position
zu der zweiten Position betätigt, um die ersten

und zweiten Verbindungselemente (52 und 54)
des Zwischenverbindungselements vom Betä-
tigungsverbindungselement (56) zu trennen.

2. Pedalvorrichtung nach Anspruch 1, wobei die ersten
Enden der ersten und zweiten Verbindungselemen-
te (52 und 54) des Zwischenverbindungselements
so konfiguriert sind, dass sie sich in einer im We-
sentlichen horizontalen Richtung relativ zum und
weg vom Betätigungsverbindungselement (56) bei
Trennung der ersten und zweiten Verbindungsele-
mente (52 und 54) des Zwischenverbindungsele-
ments vom Betätigungselement (56) bewegen.

3. Pedalvorrichtung nach einem der Ansprüche 1 und
2, ferner umfassend ein Gehäuse (20), das zumin-
dest einen Teil des Zwischenverbindungselements
umgibt, wobei das Gehäuse (20) so konfiguriert ist,
dass es die horizontale und relative Bewegung der
ersten und zweiten Verbindungselemente (52 und
54) des Zwischenverbindungselements weg vom
Betätigungsverbindungselement (56) beschränkt.

4. Pedalvorrichtung nach einem der Ansprüche 1 bis
3, ferner umfassend einen Verbindungsstift (64),
konfiguriert zum Verbinden des ersten Endes von
jedem des ersten und zweiten Verbindungselements
(52 und 54) mit dem Betätigungsverbindungsele-
ment (56).

5. Pedalvorrichtung nach Anspruch 4, wobei sich die
ersten Enden der ersten und zweiten Verbindungs-
elemente (52 und 54) vom Verbindungsstift (64) in
der zweiten Position trennen.

6. Pedalvorrichtung nach einem der Ansprüche 1 bis
5, wobei der Freigabehebel (24) so konfiguriert ist,
dass er mit zumindest einem der ersten und zweiten
Verbindungselemente (52 und 54) des Zwischenver-
bindungselements in der ersten Position über einen
Abscherstift (66) verbunden ist, und wobei der Frei-
gabehebel (24) so konfiguriert ist, dass er sich von
dem angeschlossenen einen des zumindest einen
der ersten und zweiten Verbindungselemente (52
und 54) des Zwischenverbindungselements in der
zweiten Position durch Abscheren des Abscherstifts
(66) beim Schwenken des Freigabehebels (24) zwi-
schen der ersten Position und der zweiten Position
trennt.

7. Pedalvorrichtung nach Anspruch 6, wobei das zu-
mindest eine der ersten und zweiten Verbindungs-
elemente (52 und 54) des Zwischenverbindungse-
lements über einen Aufnahmebereich (57) verfügt,
wobei der Aufnahmebereich (57) so konfiguriert ist,
dass er den Abscherstift (66) aufnimmt und das erste
Ende des zumindest einen der ersten und zweiten
Verbindungselemente (52 und 54) mit dem Freiga-
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behebel (24) verbindet, wenn der Freigabehebel in
der ersten Position ist.

8. Pedalvorrichtung nach einem der Ansprüche 1 bis
7, wobei der Betätigungsmechanismus (32) ein Re-
aktionsteil umfasst, wobei das Reaktionsteil so kon-
figuriert ist, dass es mit dem Kontaktteil während der
Kollision in Kontakt kommt, wodurch die Drehung
des Freigabehebels (24) ausgelöst wird.

9. Pedalvorrichtung nach einem der Ansprüche 1 bis
8, wobei der Betätigungsmechanismus (32) in einer
Position befestigt ist, die sich näher am Fahrer be-
findet als eine Befestigungsposition des Freigabe-
hebels (24) während des normalen Betriebs des
Fahrzeugs.

10. Pedalvorrichtung nach einem der Ansprüche 1 bis
9, wobei die Drehung des Freigabehebels (24) so
konfiguriert ist, dass sie als Ergebnis von relativer
Bewegung der Fahrzeugstruktur und eines Front-
teils des Fahrzeugs während der Kollision ausgelöst
wird.

11. Pedalvorrichtung nach einem der Ansprüche 1 bis
10, wobei das Funktionssystem des Fahrzeugs ein
Bremssystem oder ein Übertragungssystem ist.

12. Pedalvorrichtung nach einem der Ansprüche 1 bis
11, wobei die Fahrzeugstruktur ausgewählt wird aus
der Gruppe bestehend aus: einer Lenksäule, einem
Armaturenbrett und einem Querträger.

13. Pedalvorrichtung nach einem der Ansprüche 1 bis
12, wobei der Betätigungsmechanismus (32) und
der Kontaktteil des Freigabehebels (24) während
des normalen Betriebs der Pedalvorrichtung (10) im
Fahrzeug nicht in Kontakt sind.

14. Fahrzeug umfassend eine Pedalvorrichtung nach ei-
nem der Ansprüche 1 bis 13.

Revendications

1. Ensemble de pédale (10) pour commander une tige
de poussée (14) qui active un système fonctionnel
d’un véhicule, l’ensemble de pédale (10)
comprenant :

un bras de pédale (12) comprenant une struc-
ture de forme allongée (13) ;
un lien intermédiaire comprenant un premier lien
(52) et un second lien (54) dans une configura-
tion parallèle;
un lien d’activation (56) ;
un plateau de pédale (16) prévu sur une secon-
de extrémité de la structure de forme allongée

(13) du bras de pédale (12), le plateau de pédale
(16) étant accessible par un pied du
conducteur ;
une première extrémité de chacun du premier
lien et du second lien (52 et 54) du lien intermé-
diaire étant connectée au lien d’activation (56)
et une seconde extrémité de chacun du premier
lien et du second lien (52 et 54) étant connectée
de façon pivotante une première extrémité de la
structure de forme allongée (13) du bras de pé-
dale (12) ;
où le mouvement pivotant du bras de pédale
(12) est configuré pour déplacer le lien intermé-
diaire de façon pivotante, et où le mouvement
pivotant du lien intermédiaire est configuré pour
actionner le mouvement pivotant du lien d’acti-
vation (56), le lien d’activation étant configuré
pour connecter une tige de poussée (14) vers
le lien intermédiaire et pour activer le mouve-
ment de poussée de la tige de poussée (14) par
le biais du mouvement pivotant du lien intermé-
diaire, résultant du pivotement du bras de pé-
dale (12) ;
caractérisé par un mécanisme de déverrouilla-
ge (30) comprenant un levier de déverrouillage
(24) et un mécanisme d’activation (32), le levier
de déverrouillage (24) étant configuré pour pi-
voter entre une première position et une secon-
de position, et présentant une partie de contact,
pour en cas de contact faire pivoter le levier de
déverrouillage (24) entre la première position et
la seconde position ;
où le levier de déverrouillage (24) est configuré
pour déconnecter le premier lien et le second
lien (52 et 54) du lien intermédiaire du lien d’ac-
tionnement (56) dans la seconde position en
écartant de force le premier lien et le second lien
de manière relative pour se déconnecter du lien
d’activation (56), et
le mécanisme d’activation (32) étant configuré
pour un montage sur une structure du véhicule
à une certaine distance de la partie de contact
du levier de déverrouillage (24), le mécanisme
d’activation (32) étant configuré pour contacter
la partie de contact en cas de collision de véhi-
cule et actionner le pivotement du levier de dé-
verrouillage (24) depuis la première position
vers la seconde position pour déconnecter le
premier lien et le second liens (52 et 54) du lien
intermédiaire par rapport au lien d’activation
(56).

2. Ensemble de pédale selon la revendication 1, où les
premières extrémités du premier lien et du second
lien (52 et 54) du lien intermédiaire sont configurées
pour se déplacer dans une direction sensiblement
horizontale pour se rapprocher et s’éloigner du lien
d’activation (56) en cas de déconnexion du premier
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lien et du second lien (52 et 54) du lien intermédiaire
par rapport au lien d’activation (56).

3. Ensemble de pédale selon l’une quelconque des re-
vendications 1 et 2, comprenant également un boî-
tier (20) entourant une partie au moins de la liaison
intermédiaire, le boîtier (20) configurés pour limiter
le mouvement horizontal et relatif du premier lien et
du second lien (52 et 54) du lien intermédiaire pour
le séparer du lien d’actionnement (56).

4. Ensemble de pédale selon l’une quelconque des re-
vendications 1 à 3, comprenant également une bor-
ne de connecteur (64) configurée pour connecter la
première extrémité de chacun du premier lien et du
second lien (52 et 54) au lien d’activation (56).

5. Ensemble de pédale selon la revendication 4, où les
premières extrémités du premier lien et du second
lien (52 et 54) déconnectent la borne de connecteur
(64) dans la seconde position.

6. Ensemble de pédale selon l’une quelconque des re-
vendications 1 à 5, où le levier de déverrouillage (24)
est configuré pour se connecter à au moins l’un du
premier lien et du second lien (52 et 54) du lien in-
termédiaire dans la première position par le biais
d’une goupille de cisaillement (66), et où le levier de
déverrouillage (24) est configuré pour se déconnec-
ter de l’un au moins du premier lien connecté et du
second lien connecté (52 et 54) du lien intermédiaire
dans la seconde position par cisaillement de la gou-
pille de cisaillement (66) lors du pivotement du levier
de déverrouillage (24) entre la première position et
la seconde position.

7. Ensemble de pédale selon la revendication 6, où le-
dit au moins un du premier lien et du second lien (52
et 54) du lien intermédiaire présente une zone de
réception (57), la zone de réception (57) étant con-
figurée pour recevoir la goupille de cisaillement (66)
et connecter la première extrémité de l’un au moins
du premier lien et du second lien (52 et 54) au levier
de déverrouillage (24) lorsque le levier de déver-
rouillage est dans la première position.

8. Ensemble de pédale selon l’une quelconque des re-
vendications 1 à 7, où le mécanisme d’activation (32)
comprend un support de réaction, le support de réac-
tion étant configuré pour entrer en contact avec la
partie de contact en cas de collision activant ainsi la
rotation du levier de déverrouillage (24).

9. Ensemble de pédale selon l’une quelconque des re-
vendications 1 à 8, où le mécanisme d’activation (32)
est monté dans une position qui est plus proche du
conducteur qu’une position de montage du levier de
déverrouillage (24) pendant le fonctionnement nor-

mal du véhicule.

10. Ensemble de pédale selon l’une quelconque des re-
vendications 1 à 9, où la rotation du levier de déver-
rouillage (24) est configurée pour être activée à la
suite du mouvement relatif de la structure du véhi-
cule et d’une partie avant du véhicule lors de la col-
lision.

11. Ensemble de pédale selon l’une quelconque des re-
vendications 1 à 10, où le système fonctionnel du
véhicule est un système de freinage ou un système
de transmission.

12. Ensemble de pédale selon l’une quelconque des re-
vendications 1 à 11, où la structure du véhicule est
choisie dans le groupe comprenant : une colonne de
direction, un tableau de bord et une traverse.

13. Ensemble de pédale selon l’une quelconque des re-
vendications 1 à 12, où le mécanisme d’activation
(32) et de la partie de contact du levier de déver-
rouillage (24) sont en contact l’un avec l’autre pen-
dant le fonctionnement normal de l’ensemble de pé-
dale (10) dans le véhicule.

14. Véhicule comprenant un ensemble de pédale selon
l’une quelconque des revendications 1 à 13.
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