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ELECTRICAL RELEASE FOR INTERIOR
COMPARTMENT (GLOVE BOX)

CROSS-REFERENCE

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 62/751,125 filed Oct. 26, 2018 and
U.S. Provisional Application No. 62/846,341 filed May 10,
2019, the disclosure of which 1s incorporated herein by
reference 1n 1ts entirety.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to
door and movable panels, and more particularly to an
actuation system of a glove box assembly for vehicles.

BACKGROUND

[0003] Typically, a mechanism for operating a vehicle
glove box includes a mechanical device. Examples of the
mechanical device can include either a simple single retract-
ing pawl or a more modern dual side pawl. However, with
improvements in vehicle technology, 1t 1s desirable to fully
automate operation of a vehicle glove box, including open-
ing the glove box.

SUMMARY OF THE INVENTION

[0004] According to an embodiment, a compartment
assembly includes a housing, a door movable relative to the
housing between an open position and a closed position, an
arm extending from the door having a first engagement
surface and a second engagement surface, and an actuation
system. The actuation system includes a prime mover and a
pin connected to the housing and operably coupled to the
door. The pin 1s movable by the prime mover. A biasing
mechanism 1s coupled to the pin to bias the pin into
engagement with the arm. When the door 1s 1n the closed
position, engagement between the first engagement surface
and the pin restricts movement of the door. Engagement
between the second engagement surface and the pin opposes
the biasing force of the biasing mechanism to allow move-
ment of the door.

[0005] In addition to one or more of the features described
above, or as an alternative, in further embodiments at least
one of said second engagement surface and an end of the pin
has a sloped contour.

[0006] In addition to one or more of the features described
above, or as an alternative, 1in further embodiments said
second engagement surface 1s engaged with said pin during
movement of the door from the open position to the closed
position.

[0007] In addition to one or more of the features described
above, or as an alternative, in further embodiments the prime
mover 15 operable to move said pin linearly against the
biasing force of the biasing mechanism.

[0008] In addition to one or more of the features described
above, or as an alternative, in further embodiments the prime
mover 1s operable to rotate said pin against the biasing force
of the biasing mechanism.

[0009] In addition to one or more of the features described
above, or as an alternative, in further embodiments com-
prising an opening lever operably coupled to the pin to
transfer movement from the prime mover to the pin.
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[0010] In addition to one or more of the features described
above, or as an alternative, in further embodiments the prime
mover 1s operable to move said opening lever linearly.
[0011] In addition to one or more of the features described
above, or as an alternative, in further embodiments the prime
mover 1s operable to rotate said opening lever.

[0012] In addition to one or more of the features described
above, or as an alternative, 1in further embodiments the
actuation system 1s operable to move the door from the
closed position to the open position 1n response to an 1put
signal.

[0013] In addition to one or more of the features described
above, or as an alternative, 1n further embodiments com-
prising a switch located remotely from the compartment
assembly, the switch being operable to generate the input
signal.

[0014] According to an embodiment, a compartment
assembly 1ncludes a housing, a door movable relative to the
housing between an open position and a closed position, and
an actuation system operably coupled to the door. The
actuation system includes a prime mover and a locking lever
connected to the housing and rotated about an axis by the
prime mover. When the door 1s in the closed position, the
locking lever 1s coupled to a portion of the door to restrict
movement of the door.

[0015] In addition to one or more of the features described
above, or as an alternative, in further embodiments the
actuation system 1s operable to move the door from the
closed position to the open position 1n response to an mput
signal.

[0016] In addition to one or more of the features described
above, or as an alternative, in further embodiments com-
prising a switch located remotely from the compartment
assembly, the switch being operable to generate the nput
signal.

[0017] In addition to one or more of the features described
above, or as an alternative, in further embodiments the
actuation system 1s operable to move the door from the
closed position to the open position 1n response to a manual
input.

[0018] In addition to one or more of the features described
above, or as an alternative, in further embodiments the prime
motor 1s not seli-locking.

[0019] In addition to one or more of the features described
above, or as an alternative, in further embodiments the door
includes at least one arm, the at least one arm extending
through an opening formed in the housing.

[0020] In addition to one or more of the features described
above, or as an alternative, 1n further embodiments a distal
end of the at least one arm includes an arm opening and a
portion of the locking lever 1s receivable within the arm
opening to restrict movement of the door.

[0021] In addition to one or more of the features described
above, or as an alternative, 1in further embodiments the
locking lever includes an engagement member, the engage-
ment member being receivable within the arm opening.
[0022] In addition to one or more of the features described
above, or as an alternative, 1n further embodiments com-
prising a biasing mechanism connected to the locking lever,
wherein a biasing force of the biasing mechanism biases the
locking lever into engagement with the at least one arm.
[0023] In addition to one or more of the features described
above, or as an alternative, in further embodiments the at
least one arm includes a sloped surface, and engagement
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between the sloped surface and the locking lever as the door
moves between from the open position to the closed position
rotates the locking lever against the biasing force of the
biasing mechanism.

[0024] In addition to one or more of the features described
above, or as an alternative, 1in further embodiments the
actuation system further comprises an opening lever rotat-
ably mounted to the housing, wherein the opeming lever 1s
operable to rotate the locking lever in response to operation
of the prime mover.

[0025] In addition to one or more of the features described
above, or as an alternative, 1n further embodiments the
opening lever includes an opening arm and a gear segment,
the opening arm being configured to cooperate with the
locking lever.

[0026] In addition to one or more of the features described
above, or as an alternative, in further embodiments com-
prising a biasing mechanism connected to the locking lever,
wherein the biasing mechanism biases the opening lever out
of engagement with the locking lever.

[0027] In addition to one or more of the features described
above, or as an alternative, 1n further embodiments the at
least one arm 1s contoured such that the door rotates relative
to the housing as 1t moves between the first position and the
second position.

[0028] In addition to one or more of the features described
above, or as an alternative, 1n further embodiments the
housing includes at least one protrusion, and the at least one
arm engages the protrusion to stop movement of the door
when 1n the open position.

[0029] In addition to one or more of the features described
above, or as an alternative, in further embodiments a contour
of the at least one arm defines a recess, and the protrusion
1s nested within the recess when the door 1s 1n the open
position.

[0030] In addition to one or more of the features described
above, or as an alternative, 1n further embodiments the
compartment assembly 1s a glove box assembly 1n a vehicle.
[0031] According to yet another embodiment, a method of
opening a compartment door includes generating a signal to
transform the compartment door of a compartment assembly
between an open position and a closed position, operating a
prime mover 1n response to the signal, and moving a pin out
of engagement with the compartment door via operation of
the prime mover, wherein moving the locking lever out of
engagement with the compartment door includes opposing a
biasing force of a biasing mechanism coupled to the pin.
[0032] In addition to one or more of the features described
above, or as an alternative, in further embodiments operating
the prime mover and moving the pin occur automatically in
response to signal.

[0033] In addition to one or more of the features described
above, or as an alternative, 1n further embodiments moving
the pin out of engagement with the compartment door
further comprises rotating an opening lever operably
coupled to the pin, wherein the pin and the opening lever are
rotatable about a single axis.

[0034] In addition to one or more of the features described
above, or as an alternative, 1n further embodiments moving
the pin out of engagement with the compartment door
further comprises rotating an opening lever operably
coupled to the pin.

[0035] The above-described and other features and advan-
tages of the present mmvention will be appreciated and
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understood by those skilled in the art from the following
detailed description, drawings, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Embodiments of the present invention will now be
described, by way of example only, with reference to the
accompanying drawings 1n which:

[0037] FIG. 1 1s a side perspective view of a glove box
assembly 1n a closed position according to an embodiment;
[0038] FIG. 2 1s a side perspective view of a glove box
assembly 1n a closed position according to an embodiment;
[0039] FIG. 3 1s a side perspective view of a glove box
assembly 1n an open position according to an embodiment;
[0040] FIG. 4 1s a rear perspective view of a glove box
assembly 1n an open position according to an embodiment;
[0041] FIG. 5 1s a side view of an actuation system of a

glove box assembly 1n a closed position according to an
embodiment;

[0042] FIG. 6 1s a detailed view of a portion of the
actuation system of FIG. 5 according to an embodiment;
[0043] FIG. 7 1s a side view of an actuation system of a
glove box assembly transforming from an open position to
a closed position according to an embodiment;

[0044] FIG. 8 1s a detailed view of an actuation system of
FIG. 7 according to an embodiment;

[0045] FIG. 9 1s a detailed view of an actuation system of
a glove box assembly 1n a closed position according to an
embodiment;

[0046] FIG. 10 1s a side view of an actuation system of a
glove box assembly 1 a closed position according to an
embodiment;

[0047] FIG. 11 1s another side view of an actuation system
of a glove box assembly 1n a closed position according to an
embodiment;

[0048] FIG. 12 1s a side perspective view of another glove
box assembly 1n a closed position according to an embodi-
ment,

[0049] FIG. 13 15 a side perspective view of a glove box
assembly 1n an open position according to an embodiment;
[0050] FIG. 14 1s an exploded perspective view of another
actuation system according to an embodiment;

[0051] FIG. 15 1s a perspective view of a portion of the
actuation system of FIG. 14 when the glove box door 1s an
open position according to an embodiment;

[0052] FIG. 16 1s a side perspective view of a glove box
assembly 1n a pre-closed position according to an embodi-
ment;

[0053] FIG. 17 1s a front view of a portion of the actuation
system of FIG. 14 when the glove box door 1s a pre-closed
position according to an embodiment;

[0054] FIG. 18 1s a front view of a portion of the actuation
system of FIG. 14 when the glove box door 1s a closed
position according to an embodiment;

[0055] FIG. 19 1s a schematic diagram of another actua-
tion system according to an embodiment;

[0056] FIG. 20 1s a schematic diagram of another actua-
tion system according to an embodiment;

[0057] FIG. 21 1s a schematic diagram of another actua-
tion system according to an embodiment;

[0058] FIG. 22 1s a schematic diagram of another actua-
tion system according to an embodiment;

[0059] FIG. 23 1s a schematic diagram of another actua-
tion system according to an embodiment;
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[0060] FIG. 24 1s a schematic diagram of another actua-
tion system according to an embodiment; and

[0061] FIG. 25 1s a schematic diagram of another actua-
tion system according to an embodiment.

DETAILED DESCRIPTION

[0062] Referring now to the FIGS., an example of a
compartment, such as a glove box assembly 10, 1s 1llus-
trated. The glove box assembly 10 includes a glove box
housing 12 having a generally hollow interior or compart-
ment 13 (see FIG. 3). A glove box door or 1id 14 1s movable
relative to the glove box housing 12 movable between a first
closed position (FIG. 1) and a second, open position (FIG.
3) to selectively provide a user with access to the hollow
interior of the housing 12. As shown, the glove box door 14
1s coupled to the housing 12. However, embodiments where
the glove box door 14 1s separate from the housing 12 are
also contemplated herein.

[0063] In the illustrated, non-limiting embodiment, one or
more arms 16 extend from the glove box door 14 to couple
the glove box door 14 to the housing 12. As shown, the glove
box assembly 10 includes a first arm 16qa arranged adjacent
a first side 18 of the housing 12 and a substantially 1dentical
second arm 165 (FIG. 2) located adjacent a second, opposite
side 20 of the housing 12. However, embodiments having
only a single arm 16, or alternatively, more than two arms 16
are also contemplated herein.

[0064] As best shown 1n FIG. 3, a first end 22 of each arm
16a, 166 may be aflixed to or integrally formed with a
portion of the glove box door 14. A second end 24 of each
arm 16a, 166 extends through an adjacent opening 26
formed 1n the housing 12. Each glove box arm 16a, 165 1s
configured to move through the opening 26 as the glove box
door 14 transitions between an open position and a closed
position. For example, when the glove box door 14 1s 1n the
closed position, as shown 1n FIG. 1, the first end 22 of the
arms 16a, 165 1s positioned directly adjacent a first side 28
(see FIG. 3) of a front panel 29 of the housing 12, such that
the majority of the arms 16a, 1656 extends through the
opening 26 and 1s located adjacent the back surface 30 of the
front panel 29 of the housing 12. When the glove box door
14 1s 1n the open position, as shown 1n FIG. 3, the second
ends 24 of the arms 16a, 1656 may directly abut the back
surface 30 of the front panel 29.

[0065] As shown, at least a first portion 32 of the arms
16a, 165, extending from the first end 22 thereof, may be
contoured to define a path of motion of the glove box door
14 relative to the housing 12 as the arms 16a, 165 translate
through the openings 26. In the illustrated, non-limiting
embodiment, the first portion 32 1s curved causing the glove
box door 14 to rotate relative to the housing 12 as the glove
box door 14 opens.

[0066] The back surface 30 of the front panel 29 of the
housing 12 may include a protrusion 34, such as positioned
adjacent the opening 26 for example. In such embodiments,
a contour of the arms 16a, 166 may define a recess 36
generally complementary to the protrusion 34. Accordingly,
when the glove box door 14 1s i1n the open position, the
protrusion 34 1s nests within the recess 36. This engagement
between the protrusion 34 and a corresponding arm 16a, 165
restricts further movement of the glove box door 14, thereby
defining a stop associated with the open position.

[0067] The glove box assembly 10 includes a glove box
actuation system 40 selectively operable to move the glove
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box door 14. In an embodiment, the actuation system 40 1s
operable to automatically open the glove box door 14. The
actuation system 40 generally includes a prime mover 42,
such as a motor having a motor shait 44 rotatable about an
axis M for example. In an embodiment, the prime mover 42
1s operable 1n response to receipt of a signal, operation of a
switch, or another equivalent means, illustrated schemati-
cally at 46.

[0068] Referring now to FIGS. 4-9, an example of a glove
box actuation system 40 i1s shown in more detail. In the
1llustrated non-limiting embodiment of FIGS., 1n addition to
the prime mover 42 and motor shatt 44, the actuation system
40 includes an opening lever 48 movably mounted to the
side 18 of the housing 12, such as via a pin 50 for example.
In the illustrated, non-limiting embodiment, the opening
lever 48 1s positioned directly adjacent the prime mover 42
and 1ncludes a gear section 52 and an opening arm 54. The
gear section 52 and the opening arm 54 may be integrally
formed, or alternatively, may be separate components con-
nected together such that the gear section 52 and the opening
arm 54 rotate about an axis X defined by the pin 50 1n
unison. The gear section 52 of the opening lever 48 includes
a plurality of gear teeth 56 (best shown 1n FIG. 5) and may
be driven by a worm 58 mounted to the motor shait 44. A
biasing mechanism 60, such as a torsion spring for example,
may be mounted about the pin 50 and coupled to a portion
of the opening lever 48, such as gear section 52 for example,
and/or the housing 12. The biasing mechanism 60 1s con-
figured to bias the opening lever 48 in a first direction,
indicated by arrow A, away from the glove box door 14.

[0069] As best shown 1n FIG. 10, 1n an embodiment, one
or more end stops for limiting rotation of the opening lever
48 are mounted to the side 18 of the housing 12. As shown,
a first end stop 59 1s arranged adjacent a first side of the
opening lever to limit rotation of the opening lever 48 driven
by the biasing mechanism 60. A second end stop 61 1s
arranged adjacent a second side of the opening lever 48 to
limit rotation of the opening lever 48 driven by the prime
mover 42. Although both the first and second end stops 59,
61 are shown as being associated with the opening arm 34,
it should be understood that the end stops 59, 61, may be
associated with any portion of the opening lever 48. Further,
it should be understood that embodiments having only the
first end stop 59 or the second end stop 61, or alternatively,
no end stops are also contemplated herein.

[0070] In the illustrated, non-limiting embodiment, the
glove box actuation system 40 additionally includes a lock-
ing lever 62 movably mounted to the side 18 of the housing
12 via a pin 64, adjacent the opening lever 48. For example,
the locking lever 62 may be rotatably mounted to the pin 64.
As shown the locking lever 62 may include a first arm 66 and
a second arm 68 arranged at an angle relative to one another.
Although the first arm 66 and the second arm 68 are shown
as being oriented at a non-zero angle, 1t should be under-
stood that any angle, including a zero or 180 degree angle 1s
also within the scope of the disclosure. Additionally, i1t
should be understood that a locking lever 62 having another
configuration 1s also contemplated herein.

[0071] In the illustrated, non-limiting embodiment, the
first arm 66 1s configured to cooperate with the opening arm
54 of the opening lever 48 and the second arm 68 1is
configured to cooperate with an adjacent arm 16 of the glove
box door 14. Another biasing mechanism 70, such as a
torsion spring for example, may be mounted about the pin 64
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and 1s configured to bias the locking lever 62 1n a second
direction, indicated by arrow B, toward the arm 16 of the
glove box door 14. In an embodiment, an end stop 71 (see
FIG. 10) 1s arranged adjacent a first side of the locking lever
62 to limit rotation of the locking lever 62 driven by the
biasing mechanism 70. Although the end stop 71 1s shown
as being configured to cooperate with the first arm 66, 1n
other embodiments, the end stop 71 may be positioned so as
to cooperate with the second arm 68.

[0072] As best shown in FIG. 3, an engagement member
72 may be formed at the distal end of the second arm 68 of
the locking lever 62. The engagement member 72 1s con-
figured to cooperate with a portion of the adjacent glove box
arm 16 to retain the glove box door 14 1n the closed position
relative to the housing 12. In an embodiment, best shown in
FIG. 8, the second end 24 of the glove box arm 164 includes
a cavity 74 within which the engagement member 72 of the
locking lever 62 1s receivable. When the engagement mem-
ber 72 1s positioned within the cavity 74, contact between
the engagement member 72 and an adjacent first engage-
ment surface 75 of the glove box arm 16a opposes the
gravitational force acting on the glove box door 14. Accord-
ingly, the engagement between the engagement member 72
and a corresponding arm 16a prevents the glove box door 14
from opening.

[0073] 'To open the glove box door 14, a signal 1s provided
to the prime mover 42 from a switch 46 or other equivalent
means. In an embodiment, the switch 46 may be located
remotely from the glove box assembly 10. For example, in
embodiments where the glove box assembly 110 1s a com-
partment installed within a vehicle, the switch 46 may be
located on a dashboard or console of the vehicle. In response
to the signal, the prime mover 42 rotates the motor shaft 44
and the worm 38 coupled thereto 1n a first direction. As the
motor shaft 44 rotates, the gear section 52 of the opening
lever 48 1s driven 1n a direction opposing the biasing force
of the biasing mechanism 60. As the opening lever 48
moves, 1.¢. rotates about the axis X of the pin 50, the opening
arm 54 contacts and transmits a force to the first arm 66 of
the locking lever 62. This force causes the locking lever 62
to move, for example rotate, about axis Y, and opposes the
biasing force of the biasing mechanism 70. Through this
movement, the engagement member 72 1s pivoted out of
contact with the arm 16a.

[0074] Once separated, the arm 16a 1s able to move
relative to the housing 12, for example along a path defined
by the at least the first portion 32 of the arm 164, thereby
allowing the glove box door 14 to transform to the open
position as a result of the weight of the door. The arm 164
will move relative to the housing 12 until the protrusion 34
1s seated within the recess 36 of the arm 16. In an embodi-
ment, best shown 1n FIG. 11, the glove box assembly 10 may
additionally include at least one damping mechanism 91
coupled to a portion of the glove box door 14, such as to the
arm 16a for example. The damping mechanism 91 1s oper-
able to control the movement, for example the speed, of the
glove box door 14 as 1t transitions from the closed position
to the open position.

[0075] Inthe event of a failure of the prime mover 42, such
as due to damage for example, a user may also be able to
manually open the glove box door 14. In an embodiment, the
opening lever 48 of the actuation system 40, 1s mounted to
the housing 12 such that a portion of the opening lever 48 1s
exposed adjacent an underside of the housing 12, such as
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when the glove box assembly 10 1s mounted within a vehicle
for example. Because the prime mover 42 associated with
the glovebox actuation system 40 1s not self-locking, an
operator 1s able to provide a manual input to move the
opening lever 48 relative the pin 50, 1n a direction opposing
the biasing force of the biasing mechanism 60, to release the
locking lever 62 from the arm 16a, thereby opening the
glove box door 14.

[0076] To close the glove box door 14 and seal the

compartment 13 of the housing 12, the glove box door 14 1s
moved manually, via application of a force by a user. As the
glove box door 14 approaches the front panel 29 of the
housing 12, a portion of the arm 16a, contacts a first surface
80 of the engagement member 72 of the locking lever 62. In
the illustrated, non-limiting embodiment, the portion of the
arm 16a that contacts the engagement member 72 1ncludes
a sloped or ramp-like second engagement surface 82 extend-
ing to the cavity 74 formed in the second end 24. With
further movement of the arm 16a as the glove box door 14
closes, the contour of the second engagement surface 82 1n
contact with the first surface 80 of the engagement member
72 causes the locking lever 62 to move relative to the pin 1n
a direction opposite the biasing force of the biasing mecha-
nism 70. When the engagement member 72 reaches the
cavity 74 positioned at the end of the second engagement
surtace 82, the force applied to the locking lever 62 by the
arm 16a 1s removed. As a result, the biasing force of the
biasing mechanism 70 causes the locking lever 62 to pivot
about axis Y and the engagement member 72 to be received
within the cavity 74. Within the cavity 74, the contact
between the engagement member 72 and the first engage-
ment surtace 75 of the glove box arm 16a retains the glove
box door 14 1n the closed position.

[0077] With reference now to FIGS. 12-18, another
embodiment of a compartment of a vehicle, such as a glove
box assembly 110 for example, 1s illustrated. As previously
described, the glove box assembly 110 includes a glove box
housing 112 having a glove box door or lid 114 movable
relative to the glove box housing 112 between a first closed
position (FIG. 12) and a second, open position (FIG. 13) to

selectively provide a user with access to the hollow interior
of the housing 112.

[0078] One or more arms 116 extend from the glove box
door 114 to couple the glove box door 114 to the housing
112. In the 1llustrated, non-limiting embodiment, the glove
box assembly 110 includes a first arm 1164 and a second arm
1160 arranged adjacent a first side 118 and a second,
opposite side 120 of the housing 112, respectively. However,
embodiments having only a single arm 116, or alternatively,
more than two arms 116 are also contemplated herein.

[0079] A first end 122 of each arm 116a, 1165 may be
aflixed to or integrally formed with a portion of the glove
box door 114. In the illustrated, non-limiting embodiment, a
second end 124 of each arm 1164, 11656 extends through an
opening (not shown) formed 1n the housing 112. As previ-
ously described, each arm 116a, 1165 1s configured to move,
for example translate, through the opening as the glove box
door 114 transitions between an open position and a closed
position. When the glove box door 114 1s in the closed
position, as shown in FIG. 12, the first end 122 of each of
the arms 116a, 1165 1s positioned directly adjacent a first
side 128 of a front panel 129 of the housing 112, such that
the majority of the arms 116a, 1166 extends through the
opening beyond the front panel 129 of the housing 112.
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When the glove box door 114 1s open, as shown 1n FIG. 13,
the second end 124 of each arm 116a, 1165 may directly abut
a back surface of the front panel 129.

[0080] The arms 116a, 1165 may be contoured to define a
path of motion of the glove box door 114 relative to the
housing 112 as the arms 116a, 1165 translate through the
openings. In the illustrated, non-limiting embodiment, the
arms 116a, 11650 have a generally actuate contour causing
the glove box door 114 to gradually pivot relative to the
housing 112 as the glove box door 114 opens. However,
arms 116 having any suitable contour, such as a linear
contour for example, are within the scope of the disclosure.

[0081] In an embodiment, the second end 124 of each arm
1164, 1165 includes an oversized connector 132. One or
more dimensions of the connector 132 are greater than a
corresponding dimension of the opening. As a result, as the
glove box door 114 transitions from a closed position to an
open position, the connector 132 will contact the back
surface (not shown) of the front panel 129 adjacent the
opening to restrict further movement of the glove box door
114 relative to the housing 112. Accordingly, this engage-
ment between the connector 132 and the front panel 129
defines a stop position for rotation of the glove box door 114
in the open position.

[0082] Another example of a glove box actuation system
140 1s 1illustrated 1n the FIGS. Although the glove box
actuation system 140 1s illustrated and described herein with
respect to glove box assembly 110, it should be understood
that the glove box actuation system 140 may be adapted for
use with the glove box door 14 and housing 12 previously
described. The glove box actuation system 140 may be
mounted within a housing or casing to protect the glove box
actuation system 140 from dirt, dust, and debris. Although a
casing of the glove box actuation system 140, separate from
the housing 112 of the glove box assembly 110 1s shown in
FIG. 14, 1n other embodiments, all or a portion of the casing

1s defined by the housing 112.

[0083] In an embodiment, the glove box actuation system
140 1s operable to automatically open the glove box door
114. As best shown in FIG. 14, the glove box actuation
system 140 generally includes a prime mover 142, such as
a motor having a motor shaft 144 rotatable about an axis M2
for example. In an embodiment, the prime mover 142 1is
operated 1n response to receipt of a signal, operation of a
switch, or another equivalent means, illustrated at 146.

[0084] Referring now to FIGS. 14-17, an example of a
glove box actuation system 140 1s shown in more detail. In
the illustrated non-limiting embodiment of FIGS., 1n addi-
tion to the prime mover 142 and motor shait 144, the glove
box actuation system 140 includes an opening lever 148
rotatably mounted to the side 118 of the housing 112 via a
pin 150. In the illustrated, non-limiting embodiment, the
opening lever 148 1s positioned directly adjacent the prime
mover 142 and includes a gear section 152. The gear section
152 of the opening lever 148 includes a plurality of gear
teeth 156 (best shown in FIGS. 16 and 17) and 1s rotatable
driven about an axis X defined by the pin 150 by a worm 158
mounted to the motor shait 144. Although not shown, one or
more end stops for limiting rotation of the opening lever 148
may be mounted to a side 118 of the housing 112.

[0085] The glove box actuation system 140 additionally
includes a locking lever 162 movably mounted to the side
118 of the housing 112. In the illustrated, non-limiting
embodiment, the locking lever 162 includes a body 164
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having a central opening 165. The central opening 165 of the
locking lever 162 1s sized to receive an upper portion 149 of
the opening lever 148 within the opening. Accordingly, as
best shown 1n FIGS. 15 and 17, the locking lever 162 1s
mounted generally concentrically with a portion of the
opening lever 148. Through this engagement, the locking
lever 162 1s movable not only in unison with the opening
lever 148, for example about axis X of the pin 150, but also
to relative to the opening lever, such as about an axis oflset
from the axis of the pin 150. This ofiset between the axis of
the pin 150 and the axis of the locking lever 162 results in
an eccentric movement when the locking lever 162 rotates
relative to the opening lever 148, to be described 1n more
detail below.

[0086] The body 164 of the locking lever 162 additionally
includes one or more arms. As shown, the body 164 includes
a first arm 166, second arm 168, and third arm 170 spaced
about the periphery of the body 164. However, embodiments
having fewer than three arms are also within the scope of the
disclosure. In the illustrated, non-limiting embodiment, the
first arm 166 1s configured to cooperate with a protrusion
172 of the opeming lever 148 and the second arm 168 1s
configured to cooperate with an adjacent arm 116 of the
glove box door 114. A biasing mechanism 174, such as a
torsion spring for example (see FIG. 14), may be mounted
about the pin 150 and coupled to the body 164 of the locking
lever 162. In an embodiment, the biasing mechanism 174
may be operable to bias the locking lever 162, and more
specifically the second arm 168 of the locking lever 162, into
engagement with an adjacent arm 116 of the glove box door
114. In an embodiment, a cutout or opening 176 1s formed
in a portion of the housing 112 adjacent the third arm 170 of
the locking lever 162. The end surfaces of the cutout 176
define a limit for the rotation of the locking lever 162 about
the axis X of the pin 150, 1n a first direction driven by the
biasing mechanism 174, and/or 1n a second direction driven
by the prime mover 142.

[0087] As best shown in FIGS. 17 and 18, an engagement

member 178 may be formed at the distal end of the second
arm 168 of the locking lever 162. The engagement member
178 1s configured to cooperate with a portion of the adjacent
arm 116, such as a first engagement surface, to retain the
glove box door 114 in the closed position relative to the
housing 112. In an embodiment, the connector 132 mounted
at the second end 124 of the arm 116 includes an opening or
cavity 180 within which at least a portion of the engagement
member 178 of the locking lever 162 may be received. When
the engagement member 178 1s positioned within the cavity
180, contact between the engagement member 178 and the
first engagement surface 181 of the connector 132 opposes
the gravitational force acting on the glove box door 114,
thereby preventing the glove box door 114 from opening.

[0088] To open the glove box door 114, a signal 1is
provided to the prime mover 142 from a switch 146 or
another equivalent means. In an embodiment, the switch 146
may be located remotely from the glove box assembly 110,
such as on or adjacent a dashboard or console of a vehicle
for example. In response to the signal, the prime mover 142
rotates the motor shaft 144 and the worm 158 coupled
thereto 1n a first direction about axis M2. As the motor shaft
144 rotates, the gear section 152 of the opening lever 148 1s
driven about the axis X of the pin 150. As the opening lever
148 rotates about the axis X, the protrusion 172 of the
opening lever 148 generally adjacent the gear section 152
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engages the first arm 166 of the locking lever 162. This
engagement between the protrusion 172 and the first arm
166 transmits the rotational force of the opening lever 148
to the locking lever 162, causing both the opening lever 148
and the locking lever 162 rotate 1n unison about axis X. The
movement of the locking lever 162 about axis X of the pin
150 opposes the biasing force of the biasing mechanism 174.
Through this movement, the engagement member 178
extending from the second arm 168 of the locking lever 162
1s pi1voted out of contact with the arm 116a.

[0089] Once separated, the arm 116a 1s able to move
relative to the housing 112 along a path defined by the arm
1164 and the opening. In an embodiment, the glove box door
114 1s able to transform to the open position via gravity once
the engagement member 178 1s separated therefrom. The
arm 116a will move relative to the housing 112 until the
connector 132 contacts a surface of the front panel 129. In
an embodiment, as the second arm 168 of the locking lever
162 separates from the arm 116a of the glove box door 114,
the second arm 168 engages an adjacent switch 188. The
switch 188 generates a signal causing the prime mover 142
to operate 1n a second direction to drive the opening lever
148 back towards its original position. In an embodiment,
the prime mover 142 will rotate the opening lever 148 1n the
second direction about axis X until the opening lever 148
contacts an adjacent switch 182 to indicate that the opening
lever 148 1s at a home position.

[0090] As the prime mover 142 drives the opening lever
148 1n the second direction towards a home position, the
force applied to the locking lever 162 by the protrusion 172
1s removed. Accordingly, the biasing force of the biasing
mechanism 174 will cause the locking lever 162 to rotate
about the opening lever 148 back to a first position.

[0091] In the event of a failure of the prime mover 142,
such as due to damage for example, a user may be able to
manually open the glove box door 114. In an embodiment,
the locking lever 162 of the glove box actuation system 140,
may be mounted to the housing 112 such that the third arm
170 of the locking lever 162 1s exposed adjacent an under-
side of the housing 112 when the glove box assembly 10 1s
mounted within a vehicle. Accordingly, an operator 1s able
to manually rotate the locking lever 162 relative to the
opening lever 148 1n a direction opposing the biasing force
of the biasing mechanism 174, such as via application of a
force to the third arm 170 for example, to release the locking
lever 162 from the arm 1164, thereby openming the glove box

door 114.

[0092] To close the glove box door 114 and seal the
compartment of the housing 112, the glove box door 114 1s
moved manually, via application of a force by a user to a
pre-closed position, shown 1n FIG. 15. As the glove box door
114 approaches the front panel 129 of the housing 112, a
portion of the arm 116a, for example the connector 132,
contacts a first surface 184 of the engagement member 178
of the locking lever 162. In the illustrated, non-limiting
embodiment, the portion of the connector 132 that contacts
the engagement member 178 includes a sloped or ramp-like
second engagement surface 186 extending generally from
the cavity 180 to the second end 124. As the glove box door
114 moves towards the pre-closed position, the second
engagement surface 186 of the arm 116a engages the
corresponding sloped first surface 184 of the engagement
member 178. As the glove box door 114 moves, the contour
of surfaces 186 and 184 causes the second arm 168 of the
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locking lever 162 to rotate relative to the opening lever 148
in a direction opposing the bias of the biasing mechanism
174 until the surface of the engagement member 178 reaches
the cavity 180. In the pre-closed position, the second arm
168 of the locking lever 162 1s configured to engage an
adjacent microswitch 188, best shown in FIG. 14.

[0093] In response to actuation of the microswitch 188, a
signal 1s provided to the prime mover 142 to drive the
opening lever 148 about the pin axis X. In an embodiment,
the rotation of the opening lever 148 1n response to micro-
switch 188 1s in the direction 1indicated by arrow C. Because
the body 164 of the locking lever 162 1s mounted eccentri-
cally about portion 149 of the opening lever 148, as the
prime mover 142 drives rotation of the opening lever 148
towards the arm 116a, the locking lever 162 moves, for
example 1n a direction perpendicular to the pin axis X. The
movement causes the engagement member 178 of the sec-
ond arm 168 of the locking lever 162 to apply an additional
force to the first engagement surface of the connector 132 to
pull the glove box door 114 from the pre-closed position to
a fully closed position. The biasing force of the biasing
mechanism 174 maintains this connection between the sec-
ond arm 168 of the locking lever 162 and the arm 116a of
the glove box door 114 to retain the glove box door 14 1n the
closed position.

[0094] Various other configurations of a glove box actua-
tion system 240 suitable for use 1n any glove box assembly,
such as assemblies 10, 110, are illustrated and described
herein are shown 1n FIGS. 19-25. Each of the embodiments
illustrated 1n FIGS. 19-21, includes an opening lever 248
movable via an actuator or prime mover 242 and a pin 262
operably coupled to both the opening lever 248 to an arm
216 of a glove box door 214. In the actuation systems of
FIGS. 19 and 20, each opening lever 248 has a non-linear
configuration, such as an L-shape for example, and 1s driven
linearly along an axis via engagement with a worm 258
coupled to the prime mover 242. The translational move-
ment of the opening lever 248 may cause a similar transla-
tion of the pin 262, in a direction opposing the biasing force
of the biasing mechanism 274, to decouple the pin 262 from
the arm 216 of the door 214 (FIG. 19), or alternatively, may
cause a rotation of the pin 262 about an axis Y, 1n a direction
opposing the biasing force of the biasing mechanism 274
(FI1G. 20), to separate the pin 262 from arm 216 of the door
214.

[0095] In another embodiment, illustrated in FIG. 21, the
opening lever 248 1s rotated about an axis Z 1n response to
operation of the prime mover 242. As shown, the opening
lever 248 may include a plurality of teeth engaged with the
worm 258 of the prime mover 242. This rotation of the
opening lever 248 may engage a tab 263 extending from the
pin 262, thereby causing the pin 262 to translate linearly in
a direction opposing the biasing force of the biasing mecha-
nism 274. This translation of the pin 262 separates the pin
262 from the door 214. However, as previously described,
embodiments where a rotation of the opening lever 248
results 1n a similar rotation of the pin 262 to separate the pin
262 from the door 214 are also within the scope of the
disclosure.

[0096] With reference now to FIGS. 22-25, the function-

ality of the opening lever 248 and the pin 262 may be

integrated into a single component identified herein as lever
280. In the non-limiting embodiment of FIGS. 22 and 23,
lever 280 has a non-linear configuration, such that a prime
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mover 242 cooperates with a first end 282 of the lever 280
and a second end 284 of the lever 280 engages the arm 216
of the glove box door 214. As shown, the lever 280 may be
configured to rotate about an axis Z. In such embodiments,
the lever 280 may be driven via engagement with a worm
258 (FIG. 23), or alternatively, the prime mover 242 may be
a linear actuator operable to apply a force to the end 282 of
the lever 280 (FIG. 22). Regardless of how the lever 280 1s
driven about the axis Z, the lever 280 1s rotated 1n a direction
opposing the biasing force of the biasing mechanism 274, to
separate the second end 284 of the lever 280 from the arm

216 of the door 214.

[0097] Alternatively, in another embodiment, best shown
in FIGS. 24 and 25, the lever 280 may have a linear
configuration, with a first end 282 associated with an adja-
cent biasing mechamism 274 and a second end 284 config-
ured to engage the arm 216 of the glove box door 214. As
previously described, a worm 2358 coupled to the prime
mover 242 1s arranged 1n engagement with one or more teeth
in the lever and 1s operable to translate the lever 280 linearly,
against the bias of the biasing mechanism 274, and out of
engagement with the arm 216 (FIG. 24). In another embodi-
ment shown 1n FIG. 25, the prime mover 242 may be a linear
actuator that applies a force to a tab or protrusion 286
extending from a portion of the lever 280 to translate the
lever 280 linearly, against the bias of the biasing mechanism

274, and out of engagement with the arm 216 of the door
214.

[0098] In each of the embodiments of FIGS. 19-25, the
end of the pin 262, or alternatively, the second end 284 of the
lever 280 1s configured to cooperate with a portion of the
arm 216 to retain the door 214 1n the closed position. As
shown, the distal end 224 of the arm 216 includes a hook
232, and engagement between a first engagement surface
234 of the hook 232 and the pin 262 or second end 284 of
the lever 280 restricts movement of the door 214 towards an
open position. When movement of the pin 262 or lever 280
opposes the biasing force of the biasing mechanism 274,
thereby moving the pin 262 or lever 280 out of engagement
with the hook 232 of the arm 216, the door 214 will move

freely to the open position due to gravity.

[0099] In an embodiment, the end of the pin 262 or lever
280 has a sloped configuration, and a second engagement
surface 236 of the hook 232 has a complementary ramp-like
contour. When the door 214 1s rotated from the open position
toward the closed position, the second engagement surface
236 of the hook 232 contacts the end of the pin 262 or lever
280. As the door 214 rotates, the sloped configuration of the
abutting surfaces will move the pin 262 or lever 280 1n a
direction opposing the biasing force of the biasing mecha-
nism 274. Once the door 214 reaches a position where the
second engagement surface 236 of the hook 232 and the end
of the pin 262 or lever 280 disengage, the biasing force of
the biasing mechamism 274 will move the pin 262 or lever
280 to a position (1.e. into engagement with the first engage-
ment surface 234 of the hook 232) to prevent rotation of the
door 214 due to gravity.

[0100] Further, 1t should be understood that although each
of the glove box actuation systems 40, 140, 240 1s 1llustrated
and described with respect to a single side of the housing and
a corresponding arm 16a, 116a, 216, 1t should be understood
that a glove box assembly may additionally two or more
glove box actuation systems 40, 140, 240, such as arranged
at opposite sides of the housing for example. In embodi-
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ments where a first actuation system 1s arranged adjacent a
first side of the housing and a second actuation system 1s
arranged adjacent a second, opposite side of the housing, the
first glove box actuation system and the second glove box
actuation system may, but need not be substantially 1denti-
cal. In an embodiment, the first and second actuation sys-
tems disposed at opposite sides 118, 120 of the housing 112
may be operably coupled via one or more mechanical or
clectrical mechanisms, such as linkage 300 (FIG. 4). In such
embodiments, the glove box assembly need only include a
single prime mover 42, 142, 242 capable of operating both
actuation systems. However, embodiments including two
separately operable actuation systems are also contemplated
herein.

[0101] Embodiment 1: A compartment assembly including
a housing, a door movable relative to the housing between
an open position and a closed position, an arm extending
from the door, the arm having a first engagement surface and
a second engagement surface; and an actuation system. The
actuation system includes a prime mover, a pin connected to
the housing and operably coupled to the door, the pin being
movable by the prime mover, and a biasing mechanism
coupled to the pin, wherein the pin 1s biased by a biasing
force of the biasing mechanism into engagement with the
arm. When the door 1s 1n the closed position, engagement
between the first engagement surface and the pin restricts
movement of the door, and engagement between the second
engagement surface and the pin opposes the biasing force of
the biasing mechanism to allow movement of the door.
[0102] Embodiment 2: The compartment assembly as in
any prior embodiment, wherein at least one of said second
engagement surface and an end of the pin has a sloped
contour.

[0103] Embodiment 3: The compartment assembly as 1n
any prior embodiment, wherein said second engagement
surface 1s engaged with said pin during movement of the
door from the open position to the closed position.

[0104] Embodiment 4: The compartment assembly as 1n
any prior embodiment, wherein the prime mover 1s operable
to move said pin linearly against the biasing force of the
biasing mechanism.

[0105] Embodiment 5: The compartment assembly as 1n
any prior embodiment, the prime mover 1s operable to rotate
said pin against the biasing force of the biasing mechanism.
[0106] Embodiment 6: The compartment assembly as 1n
any prior embodiment, further comprising an opening lever
operably coupled to the pin to transfer movement from the
prime mover to the pin.

[0107] Embodiment 7: The compartment assembly as 1n
any prior embodiment, wherein the prime mover 1s operable
to move said opening lever linearly.

[0108] Embodiment 8: The compartment assembly as 1n
any prior embodiment, wherein the prime mover 1s operable
to rotate said opening lever.

[0109] Embodiment 9: The compartment assembly as 1n
any prior embodiment, wherein the actuation system 1is
operable to move the door from the closed position to the
open position 1n response to an input signal.

[0110] Embodiment 10: The compartment assembly as 1n
any prior embodiment, further comprising a switch located
remotely from the compartment assembly, the switch being
operable to generate the mput signal.

[0111] Embodiment 11: A compartment assembly includ-
ing a housing, a door movable relative to the housing
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between an open position and a closed position, and an
actuation system operably coupled to the door. The actuation
system includes a prime mover; and a locking lever con-
nected to the housing and rotatable by the prime mover,
wherein when the door 1s 1n the closed position, the locking
lever 1s coupled to a portion of the door to restrict movement
of the door.

[0112] Embodiment 12: The compartment assembly as 1n
any prior embodiment, further comprising an opening lever
rotatable relative to the housing about a first axis, wherein
the opening lever 1s operable to rotate the locking lever in
response to operation of the prime mover.

[0113] Embodiment 13: The compartment assembly as 1n
any prior embodiment, wherein the opening lever and the
locking lever are rotatable about the first axis 1n unison.

[0114] Embodiment 14: The compartment assembly as 1n
any prior embodiment, wherein the locking lever 1s eccen-
trically rotatable relative to the opening lever.

[0115] Embodiment 15: The compartment assembly as 1n
any prior embodiment, wherein the locking lever 1s rotatable
about a second axis oflset from the first axis.

[0116] Embodiment 16: The compartment assembly as 1n
any prior embodiment, wherein the actuation system 1is
operable to automatically move the door from the closed
position to the open position in response to an mnput signal.

[0117] Embodiment 17: The compartment assembly as 1n
any prior embodiment, wherein the actuation system 1is
manually operable to move the door from the closed position
to the open position.

[0118] Embodiment 18: The compartment assembly as 1n
any prior embodiment, wherein the door includes at least
one arm including a first engagement surface and a second
engagement surface, and engagement between the locking
lever and the first engagement surface restricts movement of
the door.

[0119] Embodiment 19: The compartment assembly as 1n
any prior embodiment, wherein a biasing force of the biasing
mechanism biases the engagement member of the locking
lever into engagement with the at least one arm.

[0120] Embodiment 20: The compartment assembly as 1n
any prior embodiment, wherein engagement between the
second engagement surface and the locking lever as the door
moves between from the open position to the closed position
rotates the locking lever against the biasing force of the
biasing mechanism.

[0121] Embodiment 21: The compartment assembly as 1n
any prior embodiment, wherein the at least one arm 1s
contoured such that the door rotates relative to the housing
as 1t moves between the open position and the closed
position.

[0122] Embodiment 22: The compartment assembly as 1n
any prior embodiment, wherein the prime mover 1s seli-
locking.

[0123] Embodiment 23: The compartment assembly as 1n

any prior embodiment, wherein the compartment assembly
1s a glove box assembly 1n a vehicle.

[0124] Embodiment 24: A method of opening a compart-
ment door includes generating a signal to transform the
compartment door of a compartment assembly between an
open position and a closed position, operating a prime mover
in response to the signal, and moving a pin out of engage-
ment with the compartment door via operation of the prime
mover, wherein moving the locking lever out of engagement
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with the compartment door includes opposing a biasing
force of a biasing mechanism coupled to the pin.

[0125] Embodiment 25: The method as in any prior
embodiment, wherein operating the prime mover and mov-
ing the pin occur automatically in response to signal.
[0126] Embodiment 26: The method as in any prior
embodiment, wherein moving the pin out of engagement
with the compartment door further comprises rotating an
opening lever operably coupled to the pin, wherein the pin
and the opening lever are rotatable about a single axis.
[0127] Embodiment 27: The method as in any prior
embodiment, wherein moving the pin out of engagement
with the compartment door further comprises rotating an
opening lever operably coupled to the pin.

[0128] As used herein, the terms “first,” “second,” and the
like, herein do not denote any order, quantity, or importance,
but rather are used to distinguish one element from another,
and the terms “a” and “an” herein do not denote a limitation
ol quantity, but rather denote the presence of at least one of
the referenced item. In addition, i1t 1s noted that the terms
“bottom” and “top” are used herein, unless otherwise noted,
merely for convenience of description, and are not limited to
any one position or spatial orientation.

[0129] The modifier “about” used 1 connection with a
quantity 1s inclusive of the stated value and has the meaning
dictated by the context (e.g., includes the degree of error
associated with measurement of the particular quantity).
[0130] While the invention has been described with ret-
erence to an exemplary embodiment, 1t will be understood
by those skilled 1n the art that various changes may be made
and equivalents may be substituted for elements thereof
without departing from the scope of the invention. In addi-
tion, many modifications may be made to adapt a particular
situation or material to the teachings of the invention with-
out departing from the essential scope thereof. Therefore, 1t
1s intended that the invention not be limited to the particular
embodiment disclosed as the best mode contemplated for
carrying out this invention, but that the invention will
include all embodiments falling within the scope of the
appended claims.

What 1s claimed 1s:
1. A compartment assembly comprising:
a housing;
a door movable relative to the housing between an open
position and a closed position;
an arm extending from the door, the arm having a first
engagement surface and a second engagement surface;
and
an actuation system including:
a prime mover;
a pin connected to the housing and operably coupled to
the door, the pin being movable by the prime mover;
a biasing mechanism coupled to the pin, wherein the
pin 1s biased by a biasing force of the biasing
mechanism into engagement with the arm; and
wherein when the door 1s 1 the closed position,
engagement between the first engagement surface
and the pin restricts movement of the door, and
engagement between the second engagement surface
and the pin opposes the biasing force of the biasing
mechanism to allow movement of the door.
2. The compartment assembly of claim 1, wherein at least
one of said second engagement surface and an end of the pin
has a sloped contour.
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3. The compartment assembly of claim 1, wherein said
second engagement surface 1s engaged with said pin during
movement of the door from the open position to the closed
position.

4. The compartment assembly of claim 1, wherein the
prime mover 1s operable to move said pin linearly against the
biasing force of the biasing mechanism.

5. The compartment assembly of claim 1, wherein the
prime mover 1s operable to rotate said pin against the biasing
force of the biasing mechanism.

6. The compartment assembly of claim 1, further com-
prising an opening lever operably coupled to the pin to
transfer movement from the prime mover to the pin.

7. The compartment assembly of claim 1, wherein the
actuation system 1s operable to move the door from the
closed position to the open position 1n response to an mput
signal.

8. A compartment assembly comprising:

a housing;

a door movable relative to the housing between an open

position and a closed position; and

an actuation system operably coupled to the door, the

actuation system including:

a prime mover; and

a locking lever connected to the housing and rotatable
by the prime mover, wherein when the door 1s 1n the
closed position, the locking lever 1s coupled to a
portion of the door to restrict movement of the door.

9. The compartment assembly of claim 8, further com-
prising an opening lever rotatable relative to the housing
about a first axis, wherein the opeming lever 1s operable to
rotate the locking lever 1n response to operation of the prime
mover.

10. The compartment assembly of claim 9, wherein the
opening lever and the locking lever are rotatable about the
first axis 1n unison.

11. The compartment assembly of claim 9, wherein the
locking lever 1s eccentrically rotatable relative to the open-
ing lever.
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12. The compartment assembly of claim 9, wherein the
locking lever 1s rotatable about a second axis offset from the
first axis.

13. The compartment assembly of claim 8, wherein the
actuation system 1s operable to automatically move the door
from the closed position to the open position in response to
an mnput signal.

14. The compartment assembly of claim 8, wherein the
actuation system 1s manually operable to move the door
from the closed position to the open position.

15. The compartment assembly of claim 8, wherein the
door includes at least one arm including a first engagement
surface and a second engagement surface, and engagement
between the locking lever and the first engagement surface
restricts movement of the door.

16. The compartment assembly of claim 8, wherein the
compartment assembly 1s a glove box assembly 1n a vehicle.

17. A method of opening a compartment door, compris-
ng:

generating a signal to transform the compartment door of

a compartment assembly between an open position and
a closed position;

operating a prime mover in response to the signal; and

moving a pin out of engagement with the compartment

door via operation of the prime mover, wherein moving
the locking lever out of engagement with the compart-
ment door includes opposing a biasing force of a
biasing mechanism coupled to the pin.

18. The method of claim 17, wherein operating the prime
mover and moving the pin occur automatically in response
to signal.

19. The method of claim 17, wherein moving the pin out
of engagement with the compartment door further comprises
rotating an opening lever operably coupled to the pin,
wherein the pin and the opening lever are rotatable about a
single axis.

20. The method of claim 17, wherein moving the pin out
of engagement with the compartment door further comprises
rotating an openming lever operably coupled to the pin.
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