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OPERATING DUAL CLOSURES UTILIZING
A COMMON SYSTEM

This application is directed to the operation of multiple
closures of a vehicle with one or multiple drive unit(s). For
example, the drive unit(s) may be used to operate closures,
such as a liftgate and/or an inset closure (e.g., a glass
substrate or another substrate).

SUMMARY

The subject technology is directed to the use of a drive
unit (or set of drive units) to control movement (e.g., open
and close) of closures such as a liftgate and a glass substrate
of a vehicle, as well as utilizing components (e.g., latches)
with drive units to control movement of the closures. In one
or more implementations, a drive unit (representative of one
or more drive units) is used to control movement a glass
substrate. When one or more latches couple the glass sub-
strate to a liftgate, subsequent operation of the same drive
unit can control movement of both the glass substrate and
the lift gate. Accordingly, the same drive unit(s) can either
move the liftgate together with the glass substrate, or move
only the secondary closure. Beneficially, the drive unit(s)
can control movement of multiple closures based on a latch
position, thereby minimizing the number of drive units
required in the vehicle.

In accordance with one or more aspects of the disclosure,
a system is described. The system may include a drive unit.
The system may further include a first closure coupled to the
drive unit. The system may further include a second closure
coupled to the first closure. The system may further include
a latch, representative of one or more latches. In one or more
implementations, in a first position of the latch(es), move-
ment of the drive unit causes the first closure to move
relative to the second closure. In one or more implementa-
tions, in a second position of the latch(es), movement of the
drive unit causes the second closure to move with the first
closure.

The first closure may include a glass substrate. The
second closure may include a liftgate configured to receive
the glass substrate. The drive unit may include a power strut.

The system may further include a user input. In one or
more implementations, the drive unit and the latch(es) are
controllable by an input to the user input.

The system may further include a hinge, representative of
one or more hinges, coupled to the second closure. In one or
more implementations, the system includes a vehicle. The
hinge(s) may be coupled to the vehicle. The second latch(es)
may releasably couple the second closure to the vehicle.

In a first mode, the drive unit may be configured to
position the first closure at a first angle. In a second mode,
the drive unit may be configured to position the first closure
at a second angle different from the first angle. The system
may further include a sensor. In one or more implementa-
tions, the drive unit is configured to position the first closure
the first angle based on the sensor. In one or more imple-
mentations, the sensor includes at least one of a speed
sensor, an image sensor, a proximity sensor, or a liquid
sensor.

In accordance with one or more aspects of the disclosure,
a vehicle is described. The vehicle may include a body. The
vehicle may further include a liftgate configured to carry a
glass substrate. The vehicle may further include a first latch
configured to releasably couple the glass substrate with the
liftgate. The vehicle may further include a second latch
configured to releasably couple the liftgate with the body.
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The vehicle may further include a controller configured to
provide a first set of instructions that causes the first latch to
release the glass substrate from the liftgate. The controller
may further be configured to provide a second set of
instructions to cause i) the first latch to link the glass
substrate to the liftgate and ii) the second latch to release the
liftgate from the body.

The vehicle may further include a drive unit. In one or
more implementations, the controller is further configured to
provide the first set of instructions to further cause the drive
unit to actuate glass substrate to move relative to the liftgate.
Additionally, the drive unit may further be configured to
provide the second set of instructions to further cause the
drive unit to actuate the glass substrate, thereby causing the
liftgate to move with the glass substrate based on the first
latch. The controller may be further configured to provide a
third set of instructions that causes 1) the first latch to release
the glass substrate from the liftgate and ii) the drive unit to
move the glass substrate in accordance with a first mode.
The controller may be further configured to provide a fourth
set of instructions that causes 1) the first latch to release the
glass substrate from the liftgate and ii) the drive unit to move
the glass substrate in accordance with a second mode
different from the first mode.

In one or more implementations, the drive unit includes a
power strut. In one or more implementations, the drive unit
further includes a motor, and the first set of instructions
causes the motor to actuate the power strut.

The vehicle may further include a user input. In one or
more implementations, the controller is further configured to
provide, based on a first input to the user input, the first set
of instructions. The controller may further be configured to
provide, based on a second input to the user input, the
second set of instructions.

The vehicle may further include a biasing mechanism
coupled to the body and the liftgate. In one or more
implementations, in response to the controller providing the
second set of instructions, the biasing mechanism counter-
balances the liftgate.

In accordance with one or more aspects of the disclosure,
a method is described. The method may include receiving a
first command that causes a first latch to release a first
closure from a second closure. The method may further
include receiving a second command that causes 1) the first
latch to link the first closure to the second closure and ii) a
second latch to release the second closure from a body of a
vehicle. In one or more implementations, receiving the first
command to further cause a drive unit to actuate first closure
to move relative to the second closure. Additionally, in one
or more implementations, receiving the second command to
further cause the drive unit to actuate the first closure,
thereby causing the second closure to move with the first
closure based on the first latch.

The method may further include receiving a third com-
mand that causes 1) the first latch to release the first closure
from the second closure and ii) the drive unit to move the
first closure in accordance with a first mode.

The method may further include receiving, from a user
input, an input. In one or more implementations, receiving
the input initiates one of the first command or the second
command.

BRIEF DESCRIPTION OF THE DRAWINGS

Certain features of the subject technology are set forth in
the appended claims. However, for purpose of explanation,
several embodiments of the subject technology are set forth
in the following figures.
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FIG. 1 illustrates a side view of an example of a vehicle,
in accordance with aspects of the present disclosure.

FIG. 2 illustrates a rear view of a vehicle, showing
additional features of the vehicle, in accordance with aspects
of the present disclosure.

FIG. 3 illustrates a rear view of a vehicle, showing a
closure of the vehicle in an open position, in accordance
with aspects of the present disclosure.

FIG. 4 illustrates a rear view of a vehicle, showing an
additional closure of the vehicle in an open position, in
accordance with aspects of the present disclosure.

FIG. 5 illustrates a rear perspective view of a vehicle,
showing several components used to control movement of
closures of the vehicle, in accordance with aspects of the
present disclosure.

FIG. 6A and FIG. 6B illustrate perspective views of
examples of drive units, in accordance with aspects of the
present disclosure.

FIG. 7 illustrates a perspective view of an example of a
latch, in accordance with aspects of the present disclosure.

FIG. 8 illustrates a plan view of an additional or alternate
example of a latch, in accordance with aspects of the present
disclosure.

FIG. 9 illustrates a side view of an example of a hinge, in
accordance with aspects of the present disclosure.

FIG. 10A and FIG. 10B illustrate perspective views of
examples of biasing mechanisms, in accordance with
aspects of the present disclosure.

FIG. 11 and FIG. 12 illustrate side views of a vehicle,
showing a closure positioned at different angles, in accor-
dance with aspects of the present disclosure.

FIG. 13 illustrates an interior of a vehicle, showing
various user inputs of the vehicle for providing information
for controlling movement of closures of the vehicle, in
accordance with aspects of the present disclosure.

FIG. 14A and FIG. 14B illustrate examples of additional
user inputs, in accordance with aspects of the present
disclosure.

FIG. 15 illustrates a block diagram of a vehicle, in
accordance with aspects of the present disclosure.

FIG. 16 illustrates a flow diagram showing an example of
a process that may be performed for controlling movement
of closures of a vehicle, in accordance with aspects of the
present disclosure.

DETAILED DESCRIPTION

The detailed description set forth below is intended as a
description of various configurations of the subject technol-
ogy and is not intended to represent the only configurations
in which the subject technology may be practiced. The
appended drawings are incorporated herein and constitute a
part of the detailed description. The detailed description
includes specific details for the purpose of providing a
thorough understanding of the subject technology. However,
it will be clear and apparent to those skilled in the art that the
subject technology is not limited to the specific details set
forth herein and may be practiced without these specific
details. In some instances, well-known structures and com-
ponents are shown in block diagram form in order to avoid
obscuring the concepts of the subject technology.

The subject technology is directed to utilizing a drive unit
to control movement of one or more closures of a vehicle.
A “drive unit” refers to an assembly of components in which
at least one component is actuated, and the actuated com-
ponent(s) is used to move one or more closures of the
vehicle. For example, in one or more implementations, the
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drive unit takes the form of a power strut in which a shaft is
operated by automated means (e.g., a motor). Further, the
drive unit (representative of one or more drive units) is
coupled to a closure (e.g., glass substrate or window) of the
vehicle, and is operable to move the closure. Using one or
more latches, the closure may be coupled to another closure
(e.g., liftgate). When the closures are coupled together by the
latch(es), the drive unit may be operable to move both
closures. Beneficially, vehicles described herein may rely on
one drive unit, or one set of drive units operating together as
a common system, to control movement of multiple clo-
sures.

FIG. 1 illustrates an example of a vehicle 100, in accor-
dance with aspects of the present disclosure. In one or more
implementations, the vehicle 100 is a truck. In the example
shown in FIG. 1, the vehicle 100 is a sport utility vehicle
(SUV). Generally, the vehicle 100 may take the form of any
motorized vehicle, including motorized vehicles with an
internal combustion engine and/or one or more electric
motors. Accordingly, other implementations of the vehicle
100 may include land-based vehicles, such as a car (e.g.,
sedan, hatchback), a van, or a commercial truck, as non-
limiting examples.

The vehicle 100 may include a body 101. In one or more
implementations, the body 101 is formed from a metal, as a
non-limiting example. The vehicle 100 may include a bat-
tery pack 102. The battery pack 102 may be coupled (e.g.,
electrically coupled) to one or more electrical systems of the
vehicle 100 to provide power to the one or more electrical
systems. The vehicle 100 may further include a port 104
(e.g., charge port) designed to receive a cable connector (not
shown in FIG. 1) used to transmit power (e.g., alternating
current (AC) power) that is converted to direct current (DC)
power to charge the battery pack 102. The vehicle 100 may
include various other components, such as a motor 110a and
a motor 1106 (e.g., electric motors), as non-limiting
examples.

FIG. 2 illustrates a rear view of the vehicle 100, showing
additional features of the vehicle 100, in accordance with
aspects of the present disclosure. For example, the vehicle
100 may include a closure 112a and a closure 1124. In one
or more implementations, the closure 112a takes the form, at
least in part, of a substrate. For example, the closure 112a
may include a glass substrate or other transparent substrate
(e.g., rigid plastic substrate). Alternatively, the closure 112a
may include an opaque or semi-opaque substrate. For
example, in one or more implementations, the closure 112a
includes a metal or opaque plastic plate. Moreover, the
closure 112a may include at least some of the same
material(s) as that of the vehicle 100. For example, when the
body 101 or a door (shown in FIG. 1) of vehicle 100 includes
a metal (e.g., steel, aluminum, or a combination thereotf), the
closure 112a may also include the same metal(s). In another
example, the exterior of the vehicle 100 may include a
non-metal (e.g., plastic, carbon fiber, or a combination
thereof), and the closure 112¢ may also include the same
non-metal(s). Further, the appearance (e.g., color) of the
closure 1124 may be the same as that of the vehicle 100. In
this regard, the closure 112¢ may include one or more of a
metal or a non-metal that is painted with the same paint,
including the same color of paint color, as that of the vehicle
100.

The vehicle 100 may further include a closure 1125
coupled to the body 101. In one or more implementations,
the closure 1125 is a liftgate. In this regard, the closure 1125
may move and allow internal access to the vehicle 100 via
a rear portion of the vehicle 100. As shown, the closure 1126
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surrounds the closure 112a. Also, the closure 1125 may form
an opening 114, and the closure 112a¢ may be seated in the
opening 114. In this regard, the closure 112a may include an
inset closure that is positioned within the closure 1124.
Further, the closures 112a and 11256 may be coupled together
by one or more hinges (not shown in FIG. 2).

FIG. 3 illustrates a rear view of the vehicle 100, showing
the closure 1124 of the vehicle 100 in an open position, in
accordance with aspects of the present disclosure. As shown,
the closure 112a is removed from the opening 114 of the
closure 1125. In order to move (e.g., open and close) the
closure 112a, the vehicle 100 may include a drive unit 1164
and a drive unit 1165. Each of the drive units 116a and 1165
may be coupled (e.g., fastened, secured, adhered, or the like)
to the closure 112a. In one or more implementations, each of
the drive units 1164 and 1165 takes the form of a strut.
Moreover, in one or more implementations, each of the drive
units 116a and 11654 takes the form of a power strut. In this
regard, each of the drive units 1164 and 1166 may be
operated by, for example, a motor (e.g., electric motor).

FIG. 4 illustrates a rear view of the vehicle 100, further
showing the closure 112a and the closure 1125 of the vehicle
100 in an open position, in accordance with aspects of the
present disclosure. The drive units 116a and 1165 may be
used to control movement of both the closure 1124 and the
closure 1125, thus providing additional internal access to the
vehicle 100. For example, when the closure 112a is posi-
tioned in the opening 114 of the closure 11256 (as shown in
FIG. 2), the closures 112a and 11256 may be coupled together
by one or more latches (not shown in FIG. 4). Further, based
on the closures 112q and 1125 being coupled together by the
one or more latches, the drive units 116a and 1165 may
control movement of the closures 112a4 and 1124 to open the
closures 112a and 1125 as shown in FIG. 4 without a direct
coupling (e.g., direct attachment) between the closure 1125
and the drive units 116a and 1165. Accordingly, the drive
units 116a and 1165 are designed, in some instances, to
operate the closure 112a independently of the closure 1125
(as shown in FIG. 3) or simultaneously both of the closures
112a and 1125 together. Beneficially, the number of com-
ponents (e.g., drive units) of the vehicle 100 may be reduced,
which may reduce the manufacturing cost. Additionally, in
one or more implementations, one of the drive unit 1164 or
the drive unit 1165 is used to control movement of the
closure 112a independently of the closure 1125 (as shown in
FIG. 3) or simultaneously both of the closures 112a and
1125 together.

Referring to FIG. 3 and FIG. 4, the closures 112a and
1126 may be opened and closed by automated means. In this
regard, the drive units 1164 and 1165 may be operated by a
user from a remote location, such as when the user is a driver
or passenger sitting in the vehicle 100 or by using a software
application (e.g., app) running on a mobile wireless com-
munication device (e.g., smartphone). Beneficially, move-
ment of the closure 112a or a combination of the closures
1124 and 115 may be controlled by a user without manually
grasping or otherwise contacting either of the closures 112a
and 1125.

FIG. 5 illustrates a rear perspective view of the vehicle
100, showing several components used to control movement
of the closures 1124 and 1126 of the vehicle 100, in
accordance with aspects of the present disclosure. In addi-
tion to the drive units 1164 and 1165, the vehicle 100 may
utilize several additional components to control movement
of'the closure 1124 and/or the closure 1125. For example, the
vehicle 100 may include a latch 118« and a latch 1185. In
one or more implementations, a portion of the latch 118a is
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coupled to the closure 1124 and the other portion of the latch
1184 is coupled to the closure 1125. Similarly, a portion of
the latch 1185 is coupled to the closure 112a and the other
portion of the latch 1185 is coupled to the closure 112b.
Based on operation of the latches 118a and 1185, the
closures 1124 and 1125 may be coupled together. However,
the latches 118a and 1185 may also be used to decouple the
closures 112a and 11256 from each other. Put another way,
each of the latches 1184 and 1185 is designed to releasably
couple the closure 112a from the closure 1125.

The closure 1126 may include a latch 120 designed to
releasably couple with the vehicle 100. For example, in a
closed position (shown in FIG. 5), the latch 120 secures the
closure 1125 to the vehicle 100. Alternatively, the latch 120
may decouple from the vehicle 100, thus allowing the
closure 1125 to transition to an open position (e.g., shown in
FIG. 4). In one or more implementations, the latch 120 is
coupled to the vehicle 100 (e.g., not connected to the closure
1125) and is operable to releasably couple the closure 1126
with the vehicle 100.

In order to operate the closures 112a and 1126 in an
automated manner, the vehicle 100 may further include a
controller 122 in electrical communication with the drive
units 1164 and 1165, the latches 1184 and 1185, and the latch
120. In one or more implementations, the controller 122
receives inputs from a user and provides commands to one
or more of the drive units 116a and 1165, the latches 118a
and 1185, and the latch 120, thus controlling movement of
one or more of the closures 1124 and 1125 to a desired
position in accordance with the user input. For example, the
drive units 116a and 1165, the latches 11842 and 11856, and
the latch 120 may each include a motor (not shown in FIG.
5), such as an electric motor, that is operable to provide
mechanical work based on commands or instructions
received from the controller 122. For example, the motor
may provide mechanical work to actuate the drive units 116a
and 1165. Alternatively, or in combination, the vehicle 100
may further include a motor 124 used to provide mechanical
work for components that to not include a motor.

In order to facilitate movement of the closure 112a, the
vehicle 100 may include a hinge 1264 and a hinge 1265. As
shown, the hinges 1264 and 1265 are coupled to the closure
1124 and the closure 1125. The hinges 1264 and 1265 may
promote movement (e.g., rotational movement about a first
axis of rotation) of the closure 112a relative to remaining
portions of the vehicle 100, including the closure 112b.
Similarly, in order to facilitate movement (e.g., rotational
movement) of the closure 1125, the vehicle 100 may include
a hinge 128a and a hinge 128b. As shown, the hinges 1284
and 1285 are coupled to the body 101 of the vehicle 100 as
well as to the closure 1125. The hinges 1284 and 1285 may
promote movement of the closure 1125 about a second axis
of rotation relative to at least some remaining portions of the
vehicle 100. Further, due in part to the closure 1125 being
capable of moving in conjunction with the closure 112a, the
hinges 128 and 1286 may promote movement of the
closure 112a. In one or more implementations, the drive
units 116a and 1165 cause the hinges 1264 and 12654 to pivot
in order to move the closure 112a relative to the closure
1125. In one or more implementations, the drive units 116a
and 1165 cause the hinges 128a and 1286 to pivot in order
to move the closures 112a and 1125 relative to the body 101.

In order to maintain the closure 11254 in the open position
(as shown in FIG. 4), the hinge 128a and 1285 may be
designed to collectively support the weight of both of the
closures 112a and 1125. However, the vehicle 100 may be
equipped with additional features to support the weight of



US 12,522,055 B2

7

the closures 112a and 11254. For example, the vehicle 100
may include a biasing mechanism 130c and a biasing
mechanism 1305. In one or more implementations, each of
the biasing mechanisms 130a and 1305 takes the form of a
gas strut. Alternatively, one or more implementations, each
of the biasing mechanisms 130a and 13054 takes the form of
a spring. In this regard, each of the biasing mechanisms 130a
and 13054 is designed to counterbalance the weight of the
closures 112a and 1125.

While FIG. 5 shows and describes a system with multiple
pairs of components (e.g., drive units 116a and 1165, latches
118a and 1185, and biasing mechanisms 130a and 1305) for
controlling movement of the closures 1124 and 1125, in one
or more implementations, the vehicle 100 may not require
the components to be in pairs. For example, in one or more
implementations, the vehicle 100 includes the drive unit
116a but not the drive unit 1165. Further, in one or more
implementations, the vehicle 100 includes the latch 1184 but
not the latch 11854. Still further, in one or more implemen-
tations, the vehicle 100 includes the hinge 126a and the
hinge 128« but not the hinge 1265 and the hinge 1285. Still
further, in one or more implementations, the vehicle 100
includes the biasing mechanism 130a but not the biasing
mechanism 13056. In instances when the vehicle 100
includes one of the aforementioned components, the com-
ponents may nonetheless be used to control movement of the
closure 112a or a combination of the closures 1124 and
1125h. Moreover, the respective positions of the components
on or in the vehicle 100 as shown and described in FIG. 5
are exemplary only, and the position of the components may
be in other locations on or in the vehicle 100. For example,
one or more implementations, a single drive unit (e.g., drive
unit 116a) and a single hinge (e.g., hinge 126a) are each
coupled to the closures 112a and 1125, and the single drive
unit and the single hinge are centered, or centrally located on
the vehicle 100, including centrally located with respect to
the closures 112¢ and 1124. Additionally, while FIG. §
shows the closure 1125 being coupled with the drive units
116a and 1165 using the latches 1184 and 1185, in one or
more implementations, the drive units 116a and 1165 are
connected (e.g., directly connected) to the closure 1125, and
the closure 1124 is coupled with the drive units 116a and
1165 using the latches 1184 and 118é.

FIG. 6A and FIG. 6B illustrate perspective views of
examples of drive units, in accordance with aspects of the
present disclosure. The drive units shown and described in
FIGS. 6A and 6B may be implemented as the drive units
1164 and 1165 (shown in FIG. 5). Referring to FIG. 6A, the
drive unit 216 may take the form of a strut. In particular, the
drive unit 216 may take the form of a power strut. As shown,
the drive unit 216 may include an end 232a and an end 2325
designed to couple with a vehicle and a closure, respectively.
The drive unit 216 may further include a cylinder 234 and
a shaft 236 designed to move relative to the cylinder 234 in
either direction of a two-sided arrow 240. Optionally, the
drive unit 216 may include a motor 238 designed to operate
based on received commands from a controller (e.g., con-
troller 122 shown in FIG. 5).

In one or more implementations, the drive unit 216 takes
the form of a pneumatic strut and the motor 238 is designed
to fill the cylinder 234 with gas, thus providing compressed
gas used to actuate the shaft 236. Subsequently, the air can
be removed from the cylinder 234 by, for example, a valve
(not shown in FIG. 6A), thus allowing the shaft 236 to
return, or at least partially return, into the cylinder 234. In
one or more implementations, the shaft 236 and the motor
238 are in a geared relationship, and the motor 238 drives
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one or more gears, thus applying torque to a gear coupled to
the shaft 236, which in turn actuates the shaft 236 in either
direction of the two-sided arrow 240 (based on the rotational
direction of the aforementioned gears).

Referring to FIG. 6B, the drive unit 316 takes the form of
an actuator. In particular, the drive unit 316 may take the
form of a linear actuator. As shown, the drive unit 316 may
include an end 332¢ and an end 3324 designed to couple
with a vehicle and a closure, respectively. The drive unit 316
may further include a cylinder 334 and a shaft 336 designed
to move relative to the cylinder 334 in either direction of a
two-sided arrow 340. The drive unit 216 may further include
a motor 338 designed to operate based on received com-
mands from a controller (e.g., controller 122 shown in FIG.
5). In one or more implementations, the motor 338 drives a
threaded component (e.g., screw), thus causing actuation of
the shaft 336.

FIG. 7 illustrates a perspective view of an example of a
latch 418, in accordance with aspects of the present disclo-
sure. The latch 418 (and an additional, similar latch) may be
implemented as the latches 118a and 1185 (shown in FIG.
5). As shown, the latch 418 may include a latch portion 442a
and a latch portion 4425. The latch portion 442a may couple
to a closure (e.g., closure 112a, shown in FIG. 5) and the
latch portion 44256 may couple to a closure (e.g., closure
1125, shown in FIG. 5). However, other implementations,
the latch portion 442a and the latch portion 4425 couple to
the closure 1126 and the closure 112a, respectively. The
latch portion 442a may include a bolt 444 and the latch
portion 442h may include a receptacle 4465 designed to
receive the bolt 444. When the latch 418 is implemented in
a vehicle, the latch portions 442a and 4425 are positioned
close enough to each other such that the bolt 444, in an
extended position (e.g., shown in FIG. 7), enters the recep-
tacle 446. When the bolt 444 is positioned in the receptacle
446, the closures, to which the latch portions 442a and 4446
are coupled, are coupled together. As a result, one or more
drive units causing movement of one closure (e.g., the
closure 112a shown in FIG. 5) also causes movement of the
remaining closure (e.g., the closure 11256 shown in FIG. 5).
Additionally, the latch portion 442a may include a motor
448 designed to operate based on received commands from
a controller (e.g., controller 122 shown in FIG. 5). In this
regard, the motor 448 is designed to actuate the bolt 444 into
and out of the receptacle 446.

FIG. 8 illustrates a plan view of an additional or alternate
example of a latch 520, in accordance with aspects of the
present disclosure. The latch 520 may be implemented as the
latch 120 (shown in FIG. 5). The latch 520 may include a
lock mechanism 550a and a lock mechanism 5505. The lock
mechanisms 550a and 5505 may be referred to as locking
arms. The lock mechanisms 550a and 5505 are designed to
couple with a bolt 552, shown as a partial cross section. In
one or more implementations, the latch 520 is coupled to a
closure (e.g., closure 11256 shown in FIG. 5) and the bolt 552
is secured to a body of a vehicle (e.g., the body 101 of the
vehicle 100 shown in FIG. 5). The latch 520 may further
include an actuator 554 (e.g., a motor) designed to operate
based on received commands from a controller (e.g., con-
troller 122 shown in FIG. 5). In this regard, the actuator 554
is designed to actuate the lock mechanisms 550a and 5506
to couple with or release the bolt 552.

FIG. 9 illustrates a side view of an example of a hinge
660, in accordance with aspects of the present disclosure.
The hinge 660 (and an additional, similar hinge) may be
implemented as the hinges 126a and 1265 (shown in FIG. 5).
The hinge 660 may include a hinge portion 662a and a hinge
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portion 6625 connected to the hinge portion 662a. The hinge
portion 662a may be designed to couple with a closure (e.g.,
the closure 112a shown in FIG. 5), while the hinge portion
662b may be designed to couple with a closure (e.g., the
closure 1126 shown in FIG. 5). In this regard, the hinge 660
may allow movement of one closure (e.g., the closure 112a)
relative to another closure (e.g., the closure 1125). Addi-
tionally, the hinge portions 662a and 6625 may be friction-
ally engaged together by a friction assembly 664. The
frictional force provided by the friction assembly 664 may
allow the hinge 660 to support the weight of a closure when
the closure is in an open position.

Further, the hinge 660 (and an additional, similar hinge)
may be implemented as the hinges 1284 and 1285 (shown in
FIG. 5). The hinge portion 662a may be designed to couple
with a closure (e.g., the closure 11256 shown in FIG. 5), while
the hinge portion 6625 may be designed to couple with a
body of a vehicle (e.g., the body 101 of the vehicle 100
shown in FIG. 5). In this regard, the hinge 660 may allow
movement of multiple closures (e.g., the closures 112a and
112b) relative to the body. The frictional force provided by
the friction assembly 664 may be adjusted to allow the hinge
660 to support the weight of multiple closures when the
closures are in an open position. Optionally, the hinge 660
may include a detent (not shown in FIG. 9) integrated with
the friction assembly 664 or integrated with a body of a
vehicle. The detent may provide the hinge 660 with a
mechanical stop, thus providing additional load support for
multiple closures.

FIG. 10A and FIG. 10B illustrate perspective views of
examples of biasing mechanisms, in accordance with
aspects of the present disclosure. The biasing mechanisms
shown and described in FIGS. 10A and 10B may be imple-
mented as the biasing mechanisms 130a and 1305 (shown in
FIG. 5). Referring to FIG. 10A, the biasing mechanism 730
may take the form of a strut. In particular, the biasing
mechanism 730 may take the form of a gas strut. As shown,
the biasing mechanism 730 may include an end 732 and an
end 73256 designed to couple with a vehicle and a closure
(e.g., closure 1126 shown in FIG. 5), respectively. The
biasing mechanism 730 may further include a cylinder 734
and a shaft 736 capable of moving relative to the cylinder
734. However, based upon, for example, internal gas pres-
sure within the cylinder 734, the shaft 736 is biased in a
direction of an arrow 770. In this regard, when a force from
one or more closures is applied to the shaft 736 in a direction
opposite the arrow 770, the biasing mechanism 730 may
provide a force (e.g., a counterbalance force) to support the
weight of the closure(s).

Referring to FIG. 10B, the biasing mechanism 830 takes
the form of a spring. As shown, the biasing mechanism 830
may include an end 832¢ and an end 8325 designed to
couple with a vehicle and a closure (e.g., the closure 1125
shown in FIG. 5), respectively. The biasing mechanism 830
may include a spring constant allowing the biasing mecha-
nism 830 to provide a force (e.g., a counterbalance force) to
support the weight of a closure to which the biasing mecha-
nism 830 is secured. Additionally, the biasing mechanism
830 may support the weight of an additional closure (e.g.,
the closure 112a shown in FIG. 5).

FIG. 11 and FIG. 12 illustrate side views of a vehicle 900,
showing a closure 912a positioned at different angles, in
accordance with aspects of the present disclosure. The
vehicle 900 may include any features shown and/or
described herein for a vehicle. Referring to FIG. 11, the
closure 9124 is in an open position, and is moved, by a drive
unit 916 (which may be representative of an additional drive
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unit), relative to a closure 9125 (in a closed position) of the
vehicle 900. As shown, the closure 9124 is separated from
the closure 9126 by an angle 972a. In one or more imple-
mentations, the angle 972a is greater than 90 degrees. Based
on the open position of the closure 9124, the vehicle 900
may provide various functional enhancements. For example,
the open position of the closure 912a may provide a user
with access to a rear portion of the vehicle 900. As a result,
the user may place objects or remove objects from the
vehicle 900. Alternatively, the open position of the closure
912a may allow relatively long objects (e.g., posts) to
partially lie within the vehicle 900 while also extending out
of'the vehicle 900. As another example, the open position of
the closure 912a may increase airflow through the vehicle
900 when, for example, an additional window (not shown in
FIG. 11) is in an open position. As yet another example, the
open position of the closure 912¢ may enhance aerodynam-
ics of the vehicle 900 while the vehicle 900 is being
propelled (e.g., being driven by a user). Thus, the open
position of the closure 912¢ may decrease drag due to
airflow around the vehicle 900.

Referring to FIG. 12, the closure 912a is in an open
position and is separated from the closure 91256 by an angle
9725, which is different from the angle 9724 (shown in FIG.
11). In one or more implementations, the angle 9725 is less
than 90 degrees. In this regard, the drive unit 916 is designed
to position the closure 9124 at different angles. Moreover, in
addition to the exemplary angles shown in FIGS. 11 and 12,
the drive unit 916 may position the closure 9124 relative to
the closure 9125 at an angle approximately in the range of
0 to 120 degrees.

As non-limiting examples, the closure 912a may be
moved by automated means, including by a user providing
an input to a controller (not shown in FIGS. 11 and 12) to
operate a motor, for example. Additionally, the automated
means may include actuating the closure 912a based on the
occurrence of one or more conditions. For example, the
closure 912a may be designed to move to a particular angle
when the vehicle 900 is driven at or above a certain speed.
Moreover, the angle of the closure 912a may again change
(e.g., the closure 912a can open further or moved toward a
closed position) based on a change in speed of the vehicle
900. By positioning the closure 9124 at a particular angle for
a given speed (or a given range of speeds), the aerodynamics
of the vehicle 900 may be enhanced. Additionally, the
closure 912¢ may be actuated, by automated means, to an
angle based on road conditions (e.g., smooth highway,
rugged off-road terrain). For example, as shown in FIG. 12,
the vehicle 900 may include a shock absorber 971 (repre-
sentative of additional struts) that provides feedback to the
vehicle 900, which may be used to determine the type of
surface on which the vehicle 900 is traveling. Further, the
closure 912¢ may be actuated, by automated means, to an
angle based on one or more sensors in the vehicle 900. For
example, as shown in FIG. 12, the vehicle 900 may include
a sensor 9754 and a sensor 9755. In one or more implemen-
tations, the sensor 9754 includes a temperature sensor (e.g.,
thermistor, thermocouple, semiconductor based circuit, or
the like) designed to measure cabin temperature of the
vehicle 900. As an example, when the cabin temperature of
the vehicle 900 reaches or exceeds a predetermined tem-
perature, as determined by the sensor 975a, the drive unit
916 may open the closure 912a. Additionally or alterna-
tively, the sensor 9754 may include an image sensor (e.g.,
camera) designed to captures images (e.g., still images,
motion images) external to the vehicle 900, which may be
used to determine the type of surface on which the vehicle
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900 is traveling. Additionally or alternatively, the sensor
975a may include a speed sensor designed to determine a
current speed of the vehicle 900 based on, for example,
measuring rotational speed of a wheel 973 (representative of
additional wheels) of the vehicle 900. Accordingly, the
sensor 975a may provide an input that is used to determine
an angle of the closure 912a.

In one or more implementations, the sensor 9755 includes
a proximity sensor (e.g., capacitive sensor, ultrasonic sensor,
photoelectric sensor, or the like) coupled with the closure
912a and designed to measure a distance between the
closure 912¢ and an object (not shown in FIG. 12). As an
example, when the closure 912a is at or below a predeter-
mined distance from an object, as determined by the sensor
975b, additional instructions may be provided to the drive
unit 916 that causes movement of the closure 912a to cease,
thus preventing the closure 912a from contacting the object.
Additionally or alternatively, the sensor 9756 may include a
liquid sensor designed to detect the presence of liquid or
moisture to which the vehicle 900 is exposed based on, for
example, a change in detected capacitance due to the pres-
ence of liquid. In one or more implementations, the sensor
975b may provide an input that is used to limit an angle of
the closure 912a, including whether to place the closure
912a in a closed position.

Each of the sensors 9754 and 975h may provide inputs
used to generate a command to automatically (e.g., without
an input or authorization from a user) control movement the
closure 912a. For example, when the sensor 9754 takes the
form of a speed sensor, a command may be automatically
generated by the sensor 9754 that causes the drive unit 916
to open the closure 9124 to predetermined angle, which may
be based in part on the speed of the vehicle 900. Alterna-
tively, the drive unit 916 may open or close the closure 912a
in response to the vehicle 900 providing a notification, based
on at input generated from at least one of the sensors 9754
and 9755, to the user and the user confirming a desire to
open or close, respectively, the closure 912a. For example,
when the sensor 9754 takes the form of a temperature sensor,
the sensor 975a may provide an input indicating a current
temperature inside the cabin of the vehicle 900. If the
temperature is at or above a predetermined temperature, the
vehicle 900 may provide a notification to a user related to the
temperate and provide an option for the user to open the
closure 912a.

FIG. 13 illustrates an interior of a vehicle 1000, showing
various user input devices of the vehicle 1000 for providing
information for controlling movement of closures of the
vehicle 1000, in accordance with aspects of the present
disclosure. As shown, the vehicle 1000 may include a user
input 1074a. In one or more implementations, the user input
1074a includes a touch display (e.g., capacitive touch dis-
play) capable of receiving inputs, such as touch inputs or
gestures from a user. As shown, the user input 1074a may
present visual information in the form of options for a user
to control movement of one or more closures (e.g., closures
112a and 1126 shown in FIG. 5). For example, an option
(e.g., “Closure 1) may include an option, when selected by
interaction with the user input 1074a, to move one closure
relative to another closure. Another option (e.g., “Closure
2”’) may include an option, when selected by interaction with
the user input 1074a, to control movement of multiple
closures relative to the vehicle 1000. Yet another option
(e.g., “Mode”) may include one of a variety of modes, when
selected by interaction with the user input 10744, to control
movement of one or more closures in a desired manner. For
example, a mode may provide for a closure (e.g., closure
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1124 shown in FIG. 5) to move to a predetermined angle. As
another example, the option may set the closure to move to
a predetermined angle based upon a speed of the vehicle
1000. Beneficially, users of the vehicle 1000 may use the
user input 1074a to remotely control one or both closures
(e.g., without manually engaging either of the closures).

The vehicle 1000 may further include a user input 10745.
In one or more implementations, the user input 10744
includes a button, a dial, or a combination thereof. Based on
interacting (e.g., rotating, depressing) with the user input
1074b, the user may select an option for controlling move-
ment of one or more closures of the vehicle 1000. The
vehicle 1000 may further include a user input 1074¢. In one
or more implementations, the user input 1074¢ includes an
audio transducer (e.g., microphone) designed to convert
audible sound into electrical signals. In this regard, the user
input 1074¢ may receive voice-based commands from a user
to select an option for controlling movement of one or more
closures of the vehicle 1000. The vehicle 1000 may further
include a user input 10744. In one or more implementations,
the user input 10744 includes an image sensor (e.g., camera)
designed to detect user movements (e.g., gestures), some of
which may correspond to a command for selecting an option
to control movement of one or more closures of the vehicle
1000. Accordingly, the command may be interpreted by the
vehicle 1000 as a selected option controlling movement of
one or more closures of the vehicle 1000. Further, the user
input 1074a, in the form of a display, may present a user
input 1074e as virtual content (e.g., computer-generated
images). In one or more implementations, the user input
1074e is presented on the user input 1074a as a slider bar and
a button movable with respect to the slider bar. When
moved, the button may provide an input used to control
movement of one or more closures of the vehicle 1000.
Moreover, the position of the button on the slider bar may
correspond to a particular position (e.g., angle) of one or
more closures of the vehicle 1000. For example, by moving
the button to a midpoint of the slider bar, a command may
be generated to move one or more closures haltway, or 50%,
of the maximum angle allowable by one or more drive units
of the vehicle 1000. Accordingly, the user input 1074e may
be provide specific, angular-based movements of one or
more closures of the vehicle 1000. Also, while the user input
1074 is presented as virtual content on the user input
1074a, in one or more implementations, the user input 1074e
is external to the user input 1074a and implemented as a
physical slider bar and physical button, and used in the same
or similar manner as described when presented as virtual
content. The available options for users interacting with the
user inputs 10745, 1074¢, 1074d, and 1074e may include
any option described for the user input 1074a.

In addition to user inputs physically integrated with
vehicle 1000, several non-integrated user inputs may be
used to select one or more options to control movement of
one or more closures of a vehicle described herein. For
example, FIG. 14A and FIG. 14B illustrate examples of
additional user inputs, in accordance with aspects of the
present disclosure. Referring to FIG. 14 A, a user input 1074/
may take the form of a mobile wireless communication
device (e.g., smartphone). The user input 1074f may include
a display 1077, such as a touch display (e.g., capacitive
touch display) capable of receiving inputs (e.g., touch inputs
or gestures) from a user. The user input 1074f may further
include a button 1079 capable of being depressed by a user.
In this regard, display 1077 and/or the button 1079 may be
used to generate commands to the vehicle 1000 (shown in
FIG. 13) in order to select an option. Referring to FIG. 14B,
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a user input 1074g may take the form of'a fob (e.g., key fob).
The user input 1074g may include a button 1081 capable of
being depressed by a user. The button 1081 may be used to
generate commands to the vehicle 1000 (shown in FIG. 13)
in order to select an option. The options available by the user
inputs 10747 and 1074g may include any option described
for the user input 1074a (shown in FIG. 13). Although not
shown, each of the user inputs 1074/ and 1074g may further
include wireless circuitry designed to transmit wireless data
(e.g., generated commands) through radio frequency (RF)
communication in accordance with a wireless communica-
tion protocol (e.g., BLUETOOTH®).

FIG. 15 illustrates a block diagram of a vehicle 1100, in
accordance with aspects of the present disclosure. The
vehicle 1100 may include a controller 1122. In one or more
implementations, the controller 1122 includes one or more
processors 1180. The one or more processors 1180 may
include processing circuitry, such as a central processing
unit (CPU), a graphics processing unit (GPU), one or more
microcontrollers, an application specific integrated circuit
(ASIC), or a combination thereof, as non-limiting examples.
The vehicle 1100 may further include one or more closures
1112, one or more drive units 1116, one or more latches
1118, and one or more motors 1124. In one or more
implementations, at least some of the one or more motors
1124 may be integrated with the one or more drive units
1116. Alternatively, in one or more implementations, at least
some of the one or more motors 1124 may be separate from,
but in electrical communication with, the one or more drive
units 1116. The vehicle 1100 may further include one or
more user inputs 1174. As non-limiting examples, the one or
more user inputs 1174 may include a display, a button, a dial,
a microphone, or a combination thereof. While the one or
more user inputs 1174 are shown as being part of, or
integrated with, the vehicle 1100, the one or more user inputs
1174 may be non-integrated user inputs (e.g., mobile wire-
less communication device, fob). In this regard, the vehicle
1100 may further include wireless circuitry 1182 designed to
communicate (e.g., receive) wireless transmission, such as
RF communication, from a non-integrated user input (e.g.,
user inputs 1074/ and 1074g shown in FIGS. 14A and 14B,
respectively). When the selected user input of the one or
more user inputs 1174 is non-integrated with the vehicle, the
wireless circuitry 1182 may be used to receive wireless data
from the user input. The vehicle 1100 may further include
one or more sensors 1175. As non-limiting examples, the
one or more sensors 1175 may include a speed sensor, a
temperature sensor, an image sensor, a proximity sensor, a
liquid sensor, or a combination thereof.

Additionally, the vehicle 1100 may further include
memory 1184 that stores instructions and/or code, each of
which being executable by the one or more processors 1180.
The memory 1184 may include read-only memory (ROM)
and or random access memory (RAM).

In an exemplary operation, a touch input or gesture to a
user input of the one or more user inputs 1174 provides an
input to the controller 1122. The one or more processors
1180 may execute instructions stored on the memory 1184,
which results in instructions or commands to the one or
motors 1124 to actuate the one or more drive units 1116.
Additionally, the instructions may cause the one or more
latches 1118 to decouple the one or more closures 1112 from
each other. The instructions may cause the one or more
latches 1118 couple together the one or more closures 1112.
Further, the instructions may cause a latch of the one or more
latches 1118 to decouple a closure of the one or more
closures 1112 from a body of the vehicle 1100. As a result,
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the one or more drive units 1116 may actuate the one or more
closures 1112 in accordance with the touch input or gesture
to the one or more user inputs 1174. Thus, each of the one
or more closures 1112, the one or more drive units 1116, the
one or more latches 1118, and the one or more motors 1124
are controllable by the controller 1122 based on user inter-
action with the one or more user inputs 1174. Accordingly,
the controller 1122 can generate a set of instructions for
controlling movement of the one or more closures 1112. For
example, a set of instructions provided by the controller
1122 may cause a closure of the one or more closures 1112
to move relative to another closure of the one or more
closures 1112. In another example, a set of instructions
provided by the controller 1122 may cause multiple closures
of the one or more closures 1112 to move relative to a body
of the vehicle 1100. Additionally, the controller 1122 may
generate instructions based on one or more inputs from the
one or more sensors 1175, which may alter (e.g., increase,
decrease) an angle at which a closure of the one or more
closures 1112 is positioned.

FIG. 16 illustrates a flow diagram showing an example of
a process 1200 that may be performed for controlling
movement of closures of a vehicle, in accordance with
aspects of the present disclosure. For explanatory purposes,
the process 1200 is primarily described herein with refer-
ence to a system having one or more components in con-
junction with controlling movement of one or more closures
of a vehicle (e.g., vehicle 100 shown in FIG. 1). However,
the process 1200 is not limited to implementation in the
vehicle 100 in FIG. 6, and one or more blocks (or opera-
tions) of the process 1200 may be performed by one or more
other components of other suitable moveable apparatuses,
devices, or systems. For example, the process 1200 may be
applicable to the vehicle 900 shown in FIGS. 11 and 12, or
to the vehicle 1100 shown in FIG. 15. Further, for explana-
tory purposes, some of the blocks of the process 1200 are
described herein as occurring in serial, or linearly. However,
multiple blocks of the process 1200 may occur in parallel. In
addition, the blocks of the process 1200 need not be per-
formed in the order shown and/or one or more blocks of the
process 1200 need not be performed and/or can be replaced
by other operations.

At step 1202, a first command is received. The first
command may cause a first latch to release a first closure
from a second closure. Based on the first latch releasing the
first closure from the second closure, the first closure may be
actuated relative to the second closure. In one or more
implementations, the first closure is a glass substrate and the
second closure is a liftgate.

At step 1204, a second command is received. The second
command may cause 1) the first latch to link the first closure
to the second closure and ii) a second latch to release the
second closure from a body of a vehicle. Based on linking
the first latch to the second closure, the first closure may be
actuated relative to the second closure. Based on the second
latch releasing the second closure from the vehicle, the first
closure and the second closure may be actuated relative to
the vehicle.

As used herein, the phrase “at least one of” preceding a
series of items, with the term “and” or “or” to separate any
of the items, modifies the list as a whole, rather than each
member of the list (i.e., each item). The phrase “at least one
of” does not require selection of at least one of each item
listed; rather, the phrase allows a meaning that includes at
least one of any one of the items, and/or at least one of any
combination of the items, and/or at least one of each of the
items. By way of example, the phrases “at least one of A, B,
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and C” or “at least one of A, B, or C” each refer to only A,
only B, or only C; any combination of A, B, and C; and/or
at least one of each of A, B, and C.

When an element is referred to herein as being “con-
nected” or “coupled” to another element, it is to be under-
stood that the elements can be directly connected to the other
element, or have intervening elements present between the
elements. In contrast, when an element is referred to as being
“directly connected” or “directly coupled” to another ele-
ment, it should be understood that no intervening elements
are present in the “direct” connection between the elements.
However, the existence of a direct connection does not
exclude other connections, in which intervening elements
may be present.

The predicate words “configured to”, “operable to”, and
“programmed to” do not imply any particular tangible or
intangible modification of a subject, but, rather, are intended
to be used interchangeably. In one or more implementations,
a processor configured to monitor and control an operation
or a component may also mean the processor being pro-
grammed to monitor and control the operation or the pro-
cessor being operable to monitor and control the operation.
Likewise, a processor configured to execute code can be
construed as a processor programmed to execute code or
operable to execute code.

Phrases such as an aspect, the aspect, another aspect,
some aspects, one or more aspects, an implementation, the
implementation, another implementation, some implemen-
tations, one or more implementations, an embodiment, the
embodiment, another embodiment, some embodiments, one
or more embodiments, a configuration, the configuration,
another configuration, some configurations, one or more
configurations, the subject technology, the disclosure, the
present disclosure, other variations thereof and alike are for
convenience and do not imply that a disclosure relating to
such phrase(s) is essential to the subject technology or that
such disclosure applies to all configurations of the subject
technology. A disclosure relating to such phrase(s) may
apply to all configurations, or one or more configurations. A
disclosure relating to such phrase(s) may provide one or
more examples. A phrase such as an aspect or some aspects
may refer to one or more aspects and vice versa, and this
applies similarly to other foregoing phrases.

The word “exemplary” is used herein to mean “serving as
an example, instance, or illustration”. Any embodiment
described herein as “exemplary” or as an “example” is not
necessarily to be construed as preferred or advantageous
over other embodiments. Furthermore, to the extent that the
term “include”, “have”, or the like is used in the description
or the claims, such term is intended to be inclusive in a
manner similar to the term “comprise” as “comprise” is
interpreted when employed as a transitional word in a claim.

All structural and functional equivalents to the elements
of the various aspects described throughout this disclosure
that are known or later come to be known to those of
ordinary skill in the art are expressly incorporated herein by
reference and are intended to be encompassed by the claims.
Moreover, nothing disclosed herein is intended to be dedi-
cated to the public regardless of whether such disclosure is
explicitly recited in the claims. No claim element is to be
construed under the provisions of 35 U.S.C. § 112, sixth
paragraph, unless the element is expressly recited using the
phrase “means for” or, in the case of a method claim, the
element is recited using the phrase “step for”.

The previous description is provided to enable any person
skilled in the art to practice the various aspects described
herein. Various modifications to these aspects will be readily

20

25

30

40

45

55

60

16

apparent to those skilled in the art, and the generic principles
defined herein may be applied to other aspects. Thus, the
claims are not intended to be limited to the aspects shown
herein, but are to be accorded the full scope consistent with
the language claims, wherein reference to an element in the
singular is not intended to mean “one and only one” unless
specifically so stated, but rather “one or more”. Unless
specifically stated otherwise, the term “some” refers to one
or more. Pronouns in the masculine (e.g., his) include the
feminine and neuter gender (e.g., her and its) and vice versa.
Headings and subheadings, if any, are used for convenience
only and do not limit the subject disclosure.

What is claimed is:

1. A system, comprising:

a drive unit;

a first closure coupled to the drive unit;

a second closure coupled to the first closure;

a first hinge configured to couple with the first closure and

the second closure:

a second hinge configured to couple with the second

closure and a vehicle body; and

a latch configured to releasably couple the first closure

with the second closure, wherein:

in a first position of the latch, movement of the drive
unit causes the first closure to move relative to the
second closure based on the first hinge, and

in a second position of the latch, movement of the drive
unit causes the second closure to move with the first
closure based on the second hinge.

2. The system of claim 1, wherein:

the first closure comprises a glass substrate, and

the second closure comprises a liftgate configured to

receive the glass substrate.

3. The system of claim 1, wherein:

the first hinge is configured to rotate along a first axis of

rotation, and

the second hinge is configured to rotate along a second

axis of rotation different from the first axis of rotation.

4. The system of claim 1, further comprising a user input,
wherein the drive unit and the latch are controllable by an
input to the user input.

5. The system of claim 1, further comprising:

a second latch, wherein:

the system comprises a vehicle, and
the second latch releasably couples the second closure
to the vehicle.

6. The system of claim 1, wherein:

in a first mode, the drive unit is configured to position the

first closure at a first angle, and

in a second mode, the drive unit is configured to position

the first closure at a second angle different from the first
angle.

7. The system of claim 6, further comprising a sensor,
wherein the drive unit is configured to position the first
closure the first angle based on the sensor.

8. The system of claim 7, wherein the sensor comprises at
least one of a speed sensor, an image sensor, a proximity
sensor, or a liquid sensor.

9. A vehicle, comprising:

a body;

a liftgate configured to carry a glass substrate;

a first latch configured to releasably couple the glass

substrate with the liftgate;

a drive unit;

a second latch configured to releasably couple the liftgate

with the body; and
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a controller configured to:

provide a first set of instructions that causes the first
latch to release the glass substrate from the liftgate,

provide a second set of instructions to cause 1) the first
latch to link the glass substrate to the lifigate and ii)
the second latch to release the liftgate from the body,
and

provide a third set of instructions that causes the drive
unit to move the glass substrate in accordance with
a speed of the vehicle, wherein;

in a first mode, the drive unit is configured to position
the glass substrate at a first predetermined angle, and

in a second mode, the drive unit is configured to
position the glass substrate at a second predeter-
mined angle different from the first predetermined
angle.

10. The vehicle of claim 9, wherein the controller is
further configured to:

provide the first set of instructions to further cause the

drive unit to actuate glass substrate to move relative to
the liftgate, and

provide the second set of instructions to further cause the

drive unit to actuate the glass substrate, thereby causing
the liftgate to move with the glass substrate based on
the first latch.

11. The vehicle of claim 9, further comprising a display,
wherein the controller is further configured to provide a
fourth set of instructions that causes the drive unit to move
the glass substrate in accordance with a user input to the
display.

12. The vehicle of claim 10, wherein the drive unit
comprises a power strut.

13. The vehicle of claim 12, wherein:

the drive unit further comprises a motor, and

the first set of instructions causes the motor to actuate the

power strut.

14. The vehicle of claim 9, further comprising a user
input, wherein the controller is further configured to:

provide, based on a first input to the user input, the first

set of instructions, and
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provide, based on a second input to the user input, the
second set of instructions.

15. The vehicle of claim 9, further comprising a biasing
mechanism coupled to the body and the liftgate, wherein in
response to the controller providing the second set of
instructions, the biasing mechanism counterbalances the
liftgate.

16. A vehicle, comprising:

a body;

a liftgate configured to carry a glass substrate;

a first latch configured to releasably couple the glass

substrate with the liftgate;

a first hinge configured to rotate, about a first axis of
rotation, the glass substrate relative to the liftgate;

a second latch configured to releasably couple the liftgate
with the body;

a second hinge configured to rotate, about a second axis
of rotation different from the first axis of rotation, the
glass substrate and the liftgate; and

a controller configured to:
receive a first command that causes a first latch to

release the glass substrate from the liftgate; and
receive a second command that causes 1) the first latch

to link the glass substrate to the lifigate and ii) the

second latch to release the liftgate from the body.

17. The vehicle of claim 16, wherein:

the first command further causes a drive unit to actuate the
glass substrate to move relative to the liftgate, and

the second command further causes the drive unit to
actuate the glass substrate, thereby causing the liftgate
to move with the glass substrate based on the first latch.

18. The vehicle of claim 17, wherein the controller is
further configured to receive a third command that causes 1)
the first latch to release the glass substrate from the liftgate
and ii) the drive unit to move the glass substrate in accor-
dance with a first mode.

19. The vehicle of claim 16, further comprising a display,
wherein the controller is further configured to receive, based
on a user input to the display, an input that initiates one of
the first command or the second command.

#* #* #* #* #*
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