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VEHICLE STORAGE COMPARTMENT ASSEMBLY

BACKGROUND
[0001] The present disclosure generally relates to a vehicle storage compartment
assembly, and particularly relates to a vehicle storage compartment assembly that
functions as a center console storage compartment assembly for a vehicle.
[0002] A wide variety of storage compartment assemblies for vehicles are known,
including those disposed in the console area of the vehicle. Many vehicles include a
storage compartment disposed in a center console housing that has a pivotal
armrest secured thereto that selectively provides for access to the storage
compartment. More particularly, the armrest can be pivoted open to access the
storage compartment or can be pivoted closed to close the storage compartment
and serve as an armrest. Other vehicles include a sliding tray function in association
with the center console storage area. For example, these other vehicles can have a
tray that slides relative to a housing of the center console for accommodating
various items, such as coins, electronic devices, PDAs (personal digital assistants),
etc.
[0003] There are sometimes competing interests in designing center console
areas. For example, it may be desirable to have the largest possible storage
compartment within the center console area, but it may likewise be desirable to limit
the size of the armrest disposed over the center console storage area, such as for
aesthetic reasons. Reducing the size of the armrest may cause a corresponding
reduction in the size of the storage compartment, or at least in the size of the
opening that provides access to the storage compartment. Maintaining an
acceptable size for the storage compartment or the opening thereto may require the
armrest to be undesirable large.
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SUMMARY

[0004] According to one aspect, a vehicle storage compartment assembly
including a housing defining a storage compartment with an upward facing opening,
a first closure pivotally mounted to the housing for movement between a pivot closed
position and a pivot open position, and a second closure slidably and pivotally
mounted to the housing for movement among a slide closed position, a slide open
position and a pivot open position. The first closure covers a first portion of the
upward facing opening when in the pivot closed position and the second closure
covers a second portion of the upward facing opening when in the slide closed
position.

[0005] According to another aspect, a center console storage compartment
assembly for a vehicle includes a housing, a first closure and a second closure. The
housing defines a storage compartment therein with an opening to access the
storage compartment. The first closure is pivotally secured to the housing for
selectively covering a rear portion of the opening. A second closure is movably
secured to the housing for selectively closing a forward portion of the opening. The
second closure is movable from a slide closed position wherein the second closure
closes the forward portion of the opening to a slide open position where an access is
provided through the forward portion. The second closure is further movable from
the slide open position to a pivot open position together with the first closure moving
to a pivot open position wherein access is provided through the rear portion of the
opening.

[0006] According to a further aspect, a dual closure storage assembly for a
vehicle includes a first closure pivotally secured to a housing for selectively closing a
rear portion of an upward facing opening of a storage compartment, and a second
closure slidably and pivotally connected to the housing for selectively closing a
forward portion of the upward facing opening of the storage compartment.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0007] FIG. 1 is a partial perspective view of a center console storage
compartment assembly for a vehicle having a housing, a first closure shown in a
closed position and a second closure also shown in a closed position.
[0008] FIG. 2 is a cross-sectional view taken along the line 2-2 of FIG. 1.
[0009] FIG. 3 is another partial perspective view of the center console storage
compartment assembly, similar to FIG. 1, but showing the second closure in a slide
open position.
[0010] FIG. 4 is a cross-sectional view taken along the line 4-4 of FIG. 3.
[0011] FIG. 5 is still another partial perspective view of the center console
storage compartment assembly, similar to FIG. 1, but showing the first and second
closures in respective pivot open positions and showing an article (e.g., a purse)
received in a storage compartment of the assembly.
[0012] FIG. 6 is a cross-sectional view taken along the line 6-6 of FIG. 5.
[0013] FIG. 7 is a cross-sectional view taken along the line 7-7 of FIG. 2 showing
a forward wall of the storage compartment assembly.
[0014] FIG. 8 is a cross-sectional view taken along the line 8-8 of FIG. 2 showing
the first and second closures being movably secured to the housing.
[0015] FIG. 9 is a cross-sectional view similar to FIG. 2 but showing the first
closure in the pivot open position and the second closure in the slide closed position.
[0016] FIG. 10 is another cross-sectional view similar to FIG. 2 but showing the
first closure in the pivot open position and the second closure in the slide open
position.
[0017] FIG. 11 is a partial cross-sectional view showing a latch arrangement for
the second closure in a first, unlatched position.
[0018] FIG. 12 is another partial cross-sectional view similar to FIG. 11 but

showing the latch arrangement in a second, latched position.

DETAILED DESCRIPTION
[0019] Referring now to the drawings, wherein the showings are for purposes of

illustrating one or more exemplary embodiments and not for purposes of limiting
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same, FIGS. 1-6 illustrate a vehicle storage compartment assembly 10 configured as
a center console storage compartment assembly for a vehicle. As will be described
in more detail below, the illustrated storage compartment assembly 10 is a dual
closure storage assembly for a vehicle and can be applied in the vehicle as a center
console storage compartment assembly disposed between right and left side front
seats of the vehicle. The illustrated storage compartment assembly 10 includes a
housing 14 defining a storage compartment 16 therein with an upward facing
opening 18 provided to access the storage compartment 16. As will be described in
more detail below, the storage compartment 16 can be sufficiently sized to fully
accommodate larger articles (e.g., purse 80 shown in FIG. 6).

[0020] The storage compartment assembly 10 of the illustrated embodiment
includes a first closure 20 pivotally mounted or secured to the housing 14 for
selectively covering a rear portion 18a of the opening 18 via movement between a
pivot closed position (FIGS. 1-4) and a pivot open position (FIGS. 5 and 6). The
storage compartment assembly 10 can additionally include a second closure 22
movably secured (i.e., slidably and pivotally mounted) to the housing 14 for
selectively closing a forward portion 18b of the opening 18 via movement among a
slide closed position (FIGS. 1 and 2), a slide open position (FIGS. 3 and 4) and a
pivot open position (FIGS. 5 and 6). In particular, the first closure 20 covers the first
or rearward portion 18a of the upward facing opening 18 when in the pivot closed
position of FIGS. 1-4 and the second closure 22 covers the second or forward
portion 18b of the upward facing opening 18 when in the slide closed position of
FIGS. 1 and 2.

[0021] The second closure 22 is movable from the slide closed position of FIG. 1
wherein the second closure 22 closes the forward portion 18b of the opening 18 to
the slide open position of FIG. 3 wherein access is provided through the forward
portion 18b of the opening 18. Thus, as best illustrated in FIGS. 3 and 4, the second
closure 22 covers the first portion 18a of the upward facing opening 18 when in the
slide open position and provides access into the storage compartment 16 through
the second portion 18b when in the slide open position. The second closure 22 is

further movable from the slide open position shown in FIG. 3 to the pivot open
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position shown in FIG. 5, together with the first closure 20 moving to its pivot open
position, wherein access is provided through the rear portion 18a of the opening 18
into the storage compartment 16. Thus, the first and second closures 20, 22 provide
access into the storage compartment 16 simultaneously through both the first and
second portions 18a, 18b of the opening 18 when the first closure 20 is in its pivot
open position and the second closure 22 is in its pivot open position.

[0022] In addition, moving the first closure 20 from the pivot closed position to the
pivot open position can provide access through only the rear portion 18a of the
opening 18 when the second closure is in the slide closed position as shown in FIG.
9 and can provide access to the second closure 22 (e.g., when accommodating
accessory items thereon) when the second closure 22 is in the slide open position
as shown in FIG. 10. Accordingly, as shown best in FIG. 9, the first and second
closures 20, 22 can provide access into the storage compartment 16 through the
first portion 18a of the opening 18 when the first closure 20 is in the pivot open
position and the second closure 22 is in the slide closed position. Also, as best
shown in FIG. 10, the first and second closures 20, 22 can provide access to an
upper surface 22a of the second closure 22 when the first closure 20 is in the pivot
open position and the second closure 22 is in the slide open position. Moving the
second closure 22 into the slide open position with the first closure 20 in the pivot
closed position may be desirable when accessory items are stored thereon and it is
desired to easily and conveniently hide these accessory items without removing
them from the upper side 22a of the second closure 22.

[0023] As shown, the first closure 20 can be an armrest having or formed of a
cushioning material. In particular, the first closure 20 can include a cushioning
material and be positioned within a vehicle as an armrest. In the illustrated
embodiment, the first closure 20 is pivotally secured to the housing 14 via pivot links
24 and pivot pins 26. In particular, the pivot links 24 can be curved and can depend
from an underside of the first closure 20. Distal ends of the pivot links 24 can have
pins 26 extending laterally therefrom (see FIG. 8). These pins 26 can be received
within side walls 14a, 14b of the housing 14. These same side walls 14a, 14b can

define side boundaries of the storage compartment 16.
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[0024] Moreover, as shown in the illustrated embodiment, the side walls 14a, 14b
can be elevated or include elevated portions relative to a forward portion of the
housing 14 so as to elevate the first closure 20, particularly when in the pivot closed
position. Top sides 28 of the side walls 14a, 14b can form abutment surfaces
against which the first closure 20 rests when in the pivot closed position. Of course,
it is to be appreciated by those skilled in the art that other arrangements and/or
components can be used to pivotally secure the first closure 20 to the housing 14,
and the housing 14 need not have the exact configuration shown in the illustrated
embodiment. In addition, if desired, the first closure 20 could be movable secured to
the housing 14 to enable sliding action in addition to the illustrated pivoting action,
such as might enable convenient and/or comfortable placement of the first closure
20 when in use as an armrest.

[0025] The first closure 20 can include any suitable latch for securing the first
closure 20 in the closed position. In the illustrated embodiment, and as best shown
in FIGS. 2 and 5, the first closure 20 can include a latch assembly comprising a latch
actuator 90 and a pair of laterally spaced apart locking members 92 (only one
shown) that are urged in laterally outward extending positions (i.e., the position
shown in FIG. 5) for engaging a corresponding locking member recess 94. The
locking members 92 can be urged toward their respective laterally outward
extending positions by springs (not shown) and can be operatively connected to the
latch actuator 90 so that the locking members 92 are retracted against the urging of
the springs when the latch actuator 90 is pulled upward. When the locking members
92 are received in the corresponding locking member recesses 94, the first closure
20 is locked to the housing 14. Of course, it should be appreciated by those skilled
in the art that any other suitable latch assembly could be used for securing the first
closure 20 in the closed position with respect to the housing 14.

[0026] As mentioned, the housing 14 can be formed within a center console of a
vehicle. In such a configuration, the housing 14 can include an upper show surface
30 that is disposed at a lower elevation than the first closure 20 in the illustrated
embodiment. If desired, at least one recessed cup holder can be defined in the

upper show surface 30 forward relative to the second closure 22. Specifically, in the
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illustrated embodiment, a pair of cup holders 32, 34 are defined in the upper show
surface 30 forward relative to the second closure 22. The illustrated cup holders 32,
34 are shown in a front-to-back alignment wherein the cup holder 32 is disposed
forward of the cup holder 34, though this is not required. More generally, it should
be appreciated by those skilled in the art that the housing 14 need not be limited to
the shape shown in the illustrated embodiment and could instead have almost any
suitable shape.

[0027] In addition to its combination sliding and pivoting action, the second
closure 22 can incorporate one or more additional features to enhance its
functionality. For example, the second closure 22 can be configured as a recessed
tray for supporting or accommodating one or more items thereon, such as the
illustrated electronic device 36 shown supported on the second closure 22 in FIG. 1,
which can be a phone, garage door opener, etc. In particular, the upper surface 22a
of the second closure 22 can be recessed relative to the surrounding surface, such
as the upper show surface 30 of the housing 14. In the illustrated embodiment, the
upper surface 22a of the second closure 22 can be recessed relative to the upper
show surface 30 of the center console for better accommodating stored accessory
items. Aesthetically and functionally, this also provides an intuitive location for
receiving and storing various articles and/or accessory items in the vehicle.

[0028] As another feature, the second closure 22 can include a plurality of
gripping rails or strips 38, though this is not required. As shown, each of the plurality
of gripping rails 38 can extend laterally across an upper surface of the second
closure 22. Further, each of the plurality of gripping rails 38 can be formed of a
resilient gripping material, such as rubber for example. The gripping rails 38 can be
spaced apart from one another along a longitudinal length of the vehicle, which may
also be a longitudinal length of the center console. As shown, the gripping rails 38
can be very thin in width, though this is not required.

[0029] Still as a further feature, the second closure 22 includes a raised lip 44
disposed adjacent a leading edge of the second closure 22. In the illustrated
embodiment, the lip 44 extends around an entire periphery of the second closure 22,

though this is not required. More particularly, in the illustrated embodiment, the
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second closure 22 includes raised leading lip 44 for facilitating gripping of the
second enclosure 22 during movement between the slide closed position of FIG. 1
and the slide open position of FIG. 3, and further for preventing one or more items
supported thereon (e.g., portable electronic device 36) from sliding off the second
closure 22 and falling into the storage compartment 16 when the second closure 22
is in the slide open position of FIG. 3 or any of a plurality of partially open positions
between the slide open position of FIG. 3 and the slide closed position of FIG. 1. In
conjunction with the raised lip 44 at the forward or leading edge of the second
closure 22, a gap 82 can be provided between the leading edge and the adjacent
portion of the housing 14. This gap can facilitate gripping of the raised lip 44 (i.e.,
gripping of the second closure) and/or can provide a convenient throughway for
cords or wires. For example, a portable phone can be carried on the upper surface
22a of the second closure 22 and remain electrically connected to the a port (e.g.
ports 76 and 78) disposed in the storage compartment 16.

[0030] With reference to FIG. 8, sliding movement of the second closure 22 can
be facilitated by the closure 22 resting on shoulder portions 46, 48 of the housing 14.
In addition, the second closure 22 includes rear mounting portions 50, 52 through
which a pivot rod 54 passes and extends laterally outward on either side of the
second closure 22. Ends of the pivot rod 54 are received in sliding blocks 56, 58
which are themselves accommodated in recesses 60, 62 defined in the side walls
14a, 14b of the housing 14. The sliding blocks 56, 58 slidably move within the
recesses 60, 62 to enable the second closure 22 to move between the slide closed
position of FIG. 1 and the slide open position of FIG. 3.

[0031] The pivot rod 54 allows for pivotal movement between the second closure
22 and the sliding blocks 56, 58. Thus, the second closure 22, when in the slide
open position of FIG. 3, can be pivoted open relative to the sliding blocks 56, 58 and
also relative to the housing 14 for movement between the slide open position and
the pivot open position. The second closure 22 can include friction hinges (i.e., the
engagement between the ends of the pivot rod 54 and the sliding blocks 56, 58 can
be interference fits creating friction hinges) allowing the second closure 22 to move

to the pivot open position and be held in the pivot open position without the
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application of any manual force. Alternately, the pivot rod 54 and the second closure
22 could be integrally formed together and both could pivot relative to the sliding
blocks 56, 58. As a further alternate, it should be appreciated by those skilled in the
art that the sliding and/or pivoting movement of the second closure 22 relative to the
housing 14 could be provided via other arrangements and/or components than those
shown or described herein.

[0032] With reference to FIGS. 11 and 12, the vehicle storage compartment
assembly 10 can additionally include a latching assembly 100 for securing the
second closure 22 in the closed position. In particular, the latching assembly 100
can be provided for securing the second closure 22 in the closed position during a
rear crash event. The latching assembly 100 of the illustrated embodiment includes
a lever member 102 having a first leg 102a and a second leg 102b. The lever
member 102 is pivotally movable about pivot 104 and is urged to rotate in a first
direction (e.g., clockwise in the figures), such as by a spring 106 connected between
the housing 14 and the leg 102a. The leg 102b includes a latch portion 108 at its
distal end. The latch portion 108 is normally held back by the spring 106 as shown
in FIG. 11; however, when the vehicle in which the assembly 10 is provided
experiences certain collision events (e.g., a rear crash event), the latch member 102
rotates in a second, opposite direction (e.g., counterclockwise in the figures) against
the urging of the spring 106 so that the latch portion 108 can move into the path of
the second closure 22 prior to the second closure 22 sliding open due to the crash
event and thereby the latch portion 108 inhibits movement of the second closure 22
toward the slide open position. Alternatively, and as should be appreciated by those
skilled in the art, any other suitable latch or latching assembly could be employed for
securing the second closure 20 in the closed position, such as during a crash event.
[0033] Separately, it should be further appreciated that some type of linkage
could be provided between the first and second closures 20, 22 that would cause
pivotally movement by one of the closures 20 or 22 to be transferred to the other of
the closures 20 or 22. In this manner, pulling open one of the closures 20 or 22 to
the pivot open position could cause opening of the other of the closures 20 or 22 to
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the pivot open position without requiring separate opening action to by be manually
applied by a user.

[0034] With reference to FIG. 7, the housing 14 includes a forward wall 70 that
defines a forward boundary of the storage compartment 16. The forward wall 70, as
shown, can optionally include a receptacle 72 defined therein appropriately sized for
holding a portable electronic device (e.g., portable electronic device 74, which can
be a portable phone). In addition, the forward wall 70 can include a USB port 76
and/or a power port 78. Alternatively, forward wall 70 can be provided without one
or more of these features and/or one or more of these features can be disposed on
another of the walls defining the storage compartment 16.

[0035] In operation, when the first closure is in the pivot closed position and the
second closure is in the slide closed position, the storage compartment 16 is closed
(FIGS. 1 and 2). In this configuration, the second closure 22 can function as a
storage tray and thus can receive accessory items thereon. The second closure 22
can be moved from a slide closed position of FIG. 1 to the slide open position of FIG.
3 to provide access into the storage compartment 16 through the forward portion
18b of the opening 18. This also conveniently provides access to any features
incorporated into the forward wall 70 of the housing 14. Aesthetically, the first
closure 20 remains closed and provides a pleasing appearance.

[0036] When desired to have full access into the storage compartment 16, the
first closure 20 can be moved to the pivot open position and the second closure 22
can be moved to its pivot open position. In this configuration, the vehicle operator or
passenger has full access to the storage compartment 16. Accordingly, the second
closure 22 has both slide action and rotation/pivot action. The first closure 20 and
the second closure 22 together act as doors for the relatively large storage
compartment 16. In fact, the storage compartment 16 can be sized to accommodate
a very large purse (e.g., illustrated purse 80). Advantageously, when both closures
20, 22 are moved to their respective pivot open positions, complete access to the
large storage area of the storage compartment 16 is gained. That is, the entire
opening 18, including rearward portion 18a and forward portion 18b, is open and

accessible.

10
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[0037] It will be appreciated that various of the above-disclosed and other
features and functions, or alternatives or varieties thereof, may be desirably
combined into many other different systems or applications. Also that various
presently unforeseen or unanticipated alternatives, modifications, variations or
improvements therein may be subsequently made by those skilled in the art which

are also intended to be encompassed by the following claims.

11
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CLAIMS:

1. A vehicle storage compartment assembly, comprising:

a housing defining a storage compartment with an upward facing opening;

a first closure pivotally mounted to the housing for movement between a pivot
closed position and a pivot open position; and

a second closure slidably and pivotally mounted to the housing for movement
among a slide closed position, a slide open position and a pivot open position,

wherein the first closure covers a first portion of the upward facing opening
when in the pivot closed position and the second closure covers a second portion of
the upward facing opening when in the slide closed position.

2. The vehicle storage compartment assembly of claim 1 wherein the
second closure covers the first portion of the upward facing opening when in the
slide open position and provides access into the storage compartment through the

second portion when in the slide open position.

3. The vehicle storage compartment assembly of claim 2 wherein the first
and second closures provide access into the storage compartment through the
second portion of the upward facing opening when the second closure is in the first

slide closed position and the first closure is in the pivot open position.

4. The vehicle storage compartment assembly of claim 3 wherein the first
and second closures provide access into the storage compartment simultaneously
through both the first and second portions of the upward facing opening when the
first closure is in the pivot open position and the second closure is in the pivot open
position.

5. The vehicle storage compartment assembly of claim 1 wherein the

second closure is configured as a tray for supporting one or more items thereon.

12
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6. The vehicle storage compartment assembly of claim 5 wherein the
second closure includes a plurality of gripping rails.

7. The vehicle storage compartment assembly of claim 6 wherein each of
the plurality of gripping rails extend laterally across an upper surface of the second
closure and is formed of a resilient gripping material.

8. The vehicle storage compartment assembly of claim 5 wherein the
second closure includes a raised leading lip for facilitating gripping of the second
closure during movement between the slide closed position and the slide open
position and for preventing the one or more items supported thereon from sliding off
the second closure and falling into the storage compartment when the second
closure is in the slide open position or any of a plurality of positions between the
slide open position and the slide closed position.

9. The vehicle storage compartment assembly of claim 1 wherein the
housing includes a forward wall defining a forward boundary of the storage
compartment, the forward wall including a receptacle defined therein appropriately
sized for holding a portable electronic device.

10. The vehicle storage compartment assembly of claim 9 wherein the

forward wall includes a USB port and a power port.

11.  The vehicle storage compartment assembly of claim 1 wherein the first

closure is an arm rest having a cushioning material.
12.  The vehicle storage compartment assembly of claim 1 wherein the

second closure includes a friction hinge allowing the second closure to move to the
pivot open position and be held in the pivot open position.

13
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13.  The vehicle storage compartment assembly of claim 1 wherein the
housing is formed within a center console of a vehicle and includes an upper show
surface, an upper surface of the second closure is recessed relative to the upper
show surface of the center console to accommodate stored accessory items.

14.  The vehicle storage compartment assembly of claim 13 wherein at
least one recessed cup holder is defined in the upper show surface forward relative
to the second closure.

15. A center console storage compartment assembly for a vehicle,
comprising:

a housing defining a storage compartment therein with an opening to access
the storage compartment;

a first closure pivotally secured to the housing for selectively covering a rear
portion of the opening;

a second closure movably secured to the housing for selectively closing a
forward portion of the opening, the second closure movable from a slide closed
position wherein the second closure closes the forward portion of the opening to a
slide open position wherein access is provided through the forward portion, the
second closure further movable from the slide open position to a pivot open position
together with the first closure moving to a pivot open position wherein access is
provided through the rear portion of the opening.

16. The center console storage compartment of claim 15 wherein the first
closure includes a cushioning material and is positioned within a vehicle as an

armrest.
17. The center console storage compartment assembly of claim 15

wherein the second closure is recessed relative to a surrounding surface of the

housing that defines the opening.

14
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18. The center console storage compartment assembly of claim 17
wherein the second closure includes a raised lip disposed adjacent a leading edge
of the second closure and a plurality of gripping strips.

19. A dual closure storage assembly for a vehicle, comprising:

a first closure pivotally secured to a housing for selectively closing a rear
portion of an upward facing opening of a storage compartment; and

a second closure slidably and pivotally secured to the housing for
selectively closing a forward portion of the upward facing opening of the storage

compartment.

20. The dual closure storage assembly of claim 19 wherein the second
closure is configured as a recessed tray to accommodate articles thereon.

15



WO 2013/142037 PCT/US2013/029074




WO 2013/142037

2/10

PCT/US2013/029074

|14

10

20
e

orezs)
|

/

b
\
LT

AN

—3 N
AN

© N\

AN

[0 AN

_t N\

A

AN

— I\

- AN
s N
- \

:/ AN

N

FIG 2



WO 2013/142037 PCT/US2013/029074

3/10




WO 2013/142037 PCT/US2013/029074

4/10

4
26
/
14

i\ /
)(//l///f,
18a l|22,a

\\\\\

70

\

6O\I

10
/20
o

38

\

2
\

§2

I8
\
I”I. oy \
6

I18b
72
0]

f
}7

J S S S S S S S S )
FIG. 4




WO 2013/142037 PCT/US2013/029074




WO 2013/142037 PCT/US2013/029074

6/10

_ /
J SN S S S
80 '

FIG. ©6



WO 2013/142037

7/10

PCT/US2013/029074

3__\ e N \/1 D, G .
74— 7T M 14q
D 7 = @ -
| " 76 78 4
|
\L_/LI/’A/\
14b
FIG. 7 ™
20
8 24 / 24
| 28
S S S S S NN e
M1 -
26— £ a8, —UEA”
| 80 46 22a ,54 ,38 = A 62
e A e N 58
,ILI: LS D, . . .. _K__vgl‘
56 / l \ A 14
50
14q 22 14b

FIG. 8

/)



WO 2013/142037 PCT/US2013/029074

8/10
10
L 20
]
56 Ba 24
30 a4 2200 46 8 N/
82 | 22 18b —.
Ak
=] J |
]
72
70
.
14

T
FIG. ©



WO 2013/142037 PCT/US2013/029074

9/10

S S S S S SS
FIG. 10



PCT/US2013/029074

WO 2013/142037

10/10

ol OO0l

Ow//

48]
q20l

'l

@ |

m\\\\\\\\

o

1l 9ld ©Z0l b
A =) ‘ 7
L/ _
ol o0l - B 4 2.
20l =Ye]
a2ol ot
o |
77 D SN
__ 1] \\ / ,/ 4/ -
_ 80| vo_
A_ éce 8E 0¢

\\\\@




INTERNATIONAL SEARCH REPORT International application No.

PCT/US13/29074
A. CLASSIFICATION OF SUBJECT MATTER
IPC: B60R 7/04( 2006.01)
USPC: 296/24.34

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. :296/24.34,37.8

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Please See Continuation Sheet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 7,455,016 B2 (PERIN) 25 November 2008 (25.11.2008) 1,9,15 and 19
v o 5-8,10-14,16-18 and 20
Y.P US 8,256,814 B2 (THORSELL ET AL) 04 September 2012 (04.09.2012) 5and 10
Y US 2001/0020620 A1 (KATAGIRIET AL) 13 September 2001 (13.09.2001) 11 and 16
Y US 2011/0215606 A1 (TRIVEDI) 08 September 2011 (08.09.2011) 12
Y US 5,205,452 A (MANKEY) 27 April 1993 (27.04.1993) 1.3-14, 17 and 20
A US 7,739,963 B2 (CHOU ET AL) 22 June 2010 (22.06.2010) 2-4

Further documents are listed in the continuation of Box C.

[

See patent family annex.

* Special gories of cited d ts:

“A”  document defining the general state of the art which is not considered to be of
particular relevance

Wliched

“E” earlier application or patent p

on or after the international filing date

“L”  document which may throw doubts on priority claim(s) or which is cited to
establish the publication date of another citation or other special reason (as
specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P d published prior to the inter | filing date but later than the
priority date claimed

“T later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

“X» document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such dc such bi
being obvious to a person skilled in the art

ion

“&” document member of the same patent family

Date of the actual completion of the international search
25 March 2013 (25.03.2013)

Date of mailj gthe international search report
29 MAR 2013

Name and mailing address of the ISA/US
Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

Authorized officer
Teri Luu

Telephone No. 571-272-7045

Form PCT/ISA/210 (second sheet) (April 2007)




International application No.

INTERNATIONAL SEARCH REPORT PCT/US13/29074

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 4,453,759 (KATHIRIA) 12 June 1984 (12.06.1984)

24

Form PCT/ISA/210 (continuation of second sheet) (April 2007)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report

