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1
COLLAPSIBLE UNDERHOOD CONTAINER

BACKGROUND OF INVENTION

The present invention relates generally to containers for
assemblies located just below a vehicle hood, and more spe-
cifically to containers that are configured to collapse upon
impact with an underside of the hood.

Underhood packaging space is very limited for typical
automotive vehicles, with small cars and hybrid vehicles cre-
ating even more difficulty in packaging components under the
hood. In addition, in some countries, pedestrian protection
requirements are being implemented regarding vehicle-pe-
destrian collisions. These may include requirements relating
to absorption of kinetic energy by a hood when impacted by
a pedestrian. In an effort to meet these requirements, this
sometimes results in a hood design that will allow the hood to
give when a pedestrian falls on it. In order to allow the hood
to give, there needs to be clearance immediately under the
hood, giving the hood room to deflect. Thus, an underhood
safety plane is established just below the hood that no com-
ponents are allowed to protrude through. But this reduces the
already limited packaging space even further, making pack-
aging of some underhood components difficult.

SUMMARY OF INVENTION

An embodiment contemplates a collapsible underhood
container for mounting under a vehicle hood with a portion of
the collapsible underhood container extending into an area
between an underside surface of the hood and an underhood
safety plane when in an extended position, the collapsible
underhood container comprising: a lower housing, an upper
container portion and a locking feature. The lower housing is
fixed relative to the vehicle and has a bottom and side walls
extending upward from the bottom. The upper container por-
tion has walls adjacent to and telescopically slidable on the
side walls of the lower housing and a top connected to the
walls, with the top located in the area between the underside
surface of the hood and the underhood safety plane when the
collapsible underhood container is in the extended position.
The locking feature maintains the upper container portion
relative to the lower housing when in the extended position
and releases the upper container portion to slide downward
relative to the lower housing to a collapsed position when the
hood contacts the top of the upper container with a sufficient
force.

An embodiment contemplates a method of locating and
operating a collapsible underhood container in a vehicle, the
method comprising the steps of: telescopically sliding an
upper container portion onto a lower housing until a locking
feature secures the upper container portion relative to the
lower housing in a container extended position; mounting the
lower housing in fixed relation relative to the vehicle such that
a top of the upper container portion is located between a
vehicle hood and an underhood safety plane when in the
container extended position; impacting the hood with a down-
ward force causing an underside surface of the hood to con-
tact the top of the upper container; and releasing the locking
feature, allowing the upper container portion to slide down-
ward relative to the lower housing into a collapsed position,
when the downward force of the hood onto the top of the
upper container exceeds a predetermined force.

An advantage of an embodiment is that the collapsible
underhood container can be mounted with part of the con-
tainer protruding through an underhood safety plane, effec-
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tively increasing the underhood packaging space, while still
allowing the pedestrian impact requirements to be met.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a s perspective view of a collapsible underhood
container shown in an extended position.

FIG. 2 is a perspective view of the collapsible underhood
container shown in a collapsed position.

FIG. 3 is a cross sectional view taken along line 3-3 in FIG.
1, showing the collapsible underhood container mounted on a
mount under a vehicle hood.

FIG. 4 is a view, on an enlarged scale, of encircled area 4 in
FIG. 3.

FIG. 5 is a perspective view of a housing portion of the
collapsible underhood container.

DETAILED DESCRIPTION

Referring to FIGS. 1-5, a collapsible underhood container
20 is shown. The container 20 is supported in the vehicle by a
mount 22 (shown only in FIG. 3). The mount 22 may be a
bracket or shelf or other mechanism for securing the container
20 to the vehicle. The container 20 is located under a vehicle
hood 24 (shown only in FIG. 3), with a portion of the con-
tainer 20 breaking an underhood safety plane (also called a
pedestrian protection plane) 26 (shown only in FIG. 3). That
is, a portion of the container 20 is closer to an underside
surface 28 of the hood 24 than the plane 26 when the container
20 is in its extended position (shown in FIGS. 1 and 3). The
plane 26 is an imaginary plane a predetermined distance from
the underside surface 28 of the hood 24 defining an area in
which no engine or other components are located in order to
allow the hood to flex downward by that distance should a
pedestrian be hit by the car and thrown onto the hood 24.

The container 20 includes a housing 30, which has a lower
housing 32 and a separate upper housing 34, and a lid 36. The
lower housing 32 is secured to the mount 22, and so is in a
fixed position relative to the vehicle. The upper housing 34 is
telescopically mounted to the lower housing 32, and the 1id 36
is secured to the upper housing 34. The upper housing 34 and
lid 36 telescopically slide on the lower housing 32 as a unit, in
effect forming an upper container portion 38.

The lower housing 32 includes bottom 40 from which side
walls 42 extend in a generally vertical direction. The term
generally vertical means that the side walls 42 may extend
vertically or may extend slightly off from vertical. This may
occur because the hood 24 is not perfectly flat or horizontal,
so the side walls 42 may angle, if so desired, so that they
extend normal to the underside surface 28 of the hood 24.
Each of the side walls 42 may include a guide channel 44
extending generally vertically along the walls 42 and recessed
into the outside surface 46 of each wall 42. A catch 48 (shown
in FIGS. 3 and 4) may be recessed into each side wall 42
within each guide channel 44. In addition, if the container 20
is, for example, an air cleaner assembly, then the lower hous-
ing 32 may also include a first air flow opening 50.

The upper housing 34 may include side walls 52 having
inside surfaces 54 that parallel and slide telescopically over
the outside surfaces 46 of the lower housing side walls 42.
Extending down from a bottom edge 56 of each side wall 52
is a guide flange 58. Each guide flange 58 is sized and located
so that it fits into and telescopically slides in a respective one
of the guide channels 44. At the bottom of each guide flange
58 is a locking flange 60 (shown in FIGS. 3 and 4). The guide
flanges 58 extend so that the locking flanges 60 are biased into
their respective catches 48. Each of the locking flanges 60 are
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shaped somewhat like a barb in that the locking flanges 60
will flex out of the catches 48 with a much smaller downward
force placed on the upper housing 34 than upward force. Each
locking flange 60 and corresponding catch 48 thus forms a
locking feature 65 that holds the lower and upper housings 32,
34 in an extended position (shown in FIGS. 1 and 3) during
vehicle operation but will allow the upper housing 34 to slide
downward on the lower housing 32 into a collapsed position
(shown in FIG. 2) upon a sufficient downward force being
placed on the upper housing 34. The upper housing 34 also
includes a set of house mating flanges 62 that are shaped to
receive and retain fasteners 64. In addition, if the container 20
is, for example, an air cleaner assembly, then the side walls 52
may include a support ledge 63 for supporting a device 66
(shown in FIG. 3), such as an air filter, within the housing 30.

The 1id 36 includes four walls 68 from which a lid mount-
ing flange 70 extends. The lid mounting flange 70 mates with
the house mounting flanges 62 and includes holes through
which the fasteners 64 extend to secure the lid 36 to the upper
housing 34. The lid 36 also includes a top 72 mounted on the
walls 68. In addition, if the container 20 is, for example, an air
cleaner assembly, then the lid 36 may include a second air
flow opening 74.

The assembly and operation of the container 20 will now be
discussed. The upper housing 34 may be assembled to the
lower housing 32 by flexing the guide flanges outward 58
while sliding them along the guide channels 44 until the
locking flanges 60 engage with the catches 48. At this point,
the guide flanges 58 flex inward, holding the locking flanges
60 in the catches 48, which holds the housing 30 in its
extended position (shown in FIGS. 1 and 3). The shape ofthe
locking flanges 60 generally prevents the upper housing 34
from being pulled upward off of the lower housing 32, which
keeps the assembly intact during normal vehicle operation.
Any devices 66 may be assembled into the container 20, and
then the lid 36 may be placed on the housing 30, with the
fasteners 64 or other means of clamping or securing the two
together. The lower housing 32 is secured to the mount 22.
When mounted on the mount 22 in the extended position, the
top 72 of the lid 36 is located between the underhood safety
plane 26 and the underside surface 28 of the hood 24.

Should a pedestrian have the misfortune of falling onto the
hood 24, the hood 24 can move down so that the underside
surface 28 of the hood 24 is at the underhood safety plane 26.
Ifthis happens, when the underside surface 28 impacts the top
72 of the 1id 36, the force of this impact will cause the locking
flanges 60 to disengage from their catches 48, with the guide
flanges 58 sliding downward in the guide channels 44 to the
container collapsed position (shown in FIG. 2). Thus, the
container 20 makes better use of the limited underhood pack-
aging space while allowing the pedestrian hood protection to
comply with safety requirements. The collapsed container is
not broken in this impact. One merely pulls the upper housing
34 upward relative to the lower housing 32 until the locking
flanges 60 again engage the catches 48.

The particular geometry of the locking flanges 60 and
catches 48, which may include such factors as tooth depth,
tooth shape, the length, width and thickness of the flanges and
catches, and the angle of engagement, as well as the material
properties of the locking flanges 60 and catches 48, may be
varied to attain the desired kinematic response. Thus, the
force required to allow for the collapse can be set as desired.

Various alternatives for the collapsible underhood con-
tainer 20 may be employed. For example, the upper container
portion 38 (i.e., the upper housing 34 and lid 36) may be a
single, integral part. In such a case, the devices may be loaded
into the container 20 prior to installing the upper container

20

25

30

35

40

45

50

55

60

65

4

portion 38 onto the lower housing 32. In another alternative,
the walls of the upper housing may slide on the inside of the
lower housing walls, and/or the channels may be on the upper
housing with the guide flanges on the lower housing.

Also, while the collapsible underhood container 20 has
been illustrated in the figures in a configuration that can act as
an air cleaner assembly, the container may be configured to
hold other types of devices. For example, the container may
be configured to be a battery electrical center that holds elec-
tronics, with an air gap in the electrical container used for
cooling purposes. This are gap, then, would allow for room to
collapse the container should a pedestrian-hood impact occur.

In addition, while the locking flanges 60 and catches 48
that form the locking features 65 are shown as somewhat of a
barb or hook biased into a recess, other types of locking
features can be used where the two housings are held in an
extended position, with the force that will pull the two halves
of'the housing apart being greater than the force allowing the
two halves of the housing to telescopically slide together to a
collapsed position.

While certain embodiments of the present invention have
been described in detail, those familiar with the art to which
this invention relates will recognize various alternative
designs and embodiments for practicing the invention as
defined by the following claims.

What is claimed is:

1. A collapsible underhood container for mounting under a
vehicle hood with a portion of the collapsible underhood
container extending into an area between an underside sur-
face of the hood and an underhood safety plane when in an
extended position, the collapsible underhood container com-
prising:

a lower housing configured to be fixed relative to the
vehicle and having a bottom and a plurality of side walls
extending upward from the bottom, the lower housing
including a first airflow opening;

an upper container portion including an upper housing,
having a plurality of side walls adjacent to and telescopi-
cally slidable on the side walls of the lower housing, and
a lid, having a plurality of walls non-slidably secured to
the side walls of the upper housing and a generally
horizontal top connected to the walls, the top configured
to belocated in the area between the underside surface of
the hood and the underhood safety plane when the col-
lapsible underhood container is in the extended position,
the lid also including a second airflow opening;

a locking feature configured to maintain the upper con-
tainer portion relative to the lower housing when in the
extended position and to release and allow the upper
container portion to slide downward relative to the lower
housing to a collapsed position when the hood contacts
the top of the upper container; and

an air filter non-slidably mounted relative to the upper
housing and the lid such that the air filter remains in a
fixed position relative to the upper housing and the lid in
both the extended position and the collapsed position,
the air filter located above the first air flow opening and
below the second air flow opening in both the extended
and collapsed positions wherein air flow between the
first and second air flow openings through the air filter
occurs in both the extended and collapsed positions.

2. The collapsible underhood container of claim 1 wherein
the locking feature includes a plurality of generally vertically
oriented guide channels recessed into the side walls of the
lower housing and a plurality of corresponding guide flanges
extending downward from the upper container portion and
slidably received in the respective guide channels.
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3. The collapsible underhood container of claim 2 wherein
each of the guide channels includes a catch recessed therein,
and each of the guide flanges includes a locking flange biased
into engagement within a respective one of the catches when
the collapsible underhood container is in the extended posi-
tion.

4. A method of locating and operating a collapsible under-
hood container in a vehicle, the method comprising the steps
of:

(a) mounting an air filter into an upper housing;

(b) securing a lid on top of the upper housing to fix a
position of the air filter relative to both the lid and the
upper housing;

(c) telescopically sliding vertical walls of the upper hous-
ing onto a lower housing until a locking feature secures
the upper housing relative to the lower housing in a
container extended position, the air filter being located
below a first airflow opening in the lid and above a
second airflow opening in the lower housing in the
extended position;

(d) mounting the lower housing in fixed relation relative to
the vehicle such that a top of the lid is located between a
vehicle hood and an underhood safety plane when in the
container extended position;

(e) impacting the hood with a downward force causing an
underside surface of the hood to contact the top of the
upper container;

(f) releasing the locking feature, causing the upper hous-
ing, the lid and the air filter to slide downward in unison
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relative to the lower housing into a collapsed position
when the downward force of the hood onto the top of the
upper container exceeds a predetermined force, the air
filter being located below the first air flow opening and
above the second airflow opening in the collapsed posi-
tion; and

(g) directing airflow between the first and second airflow

openings and through the air filter in both the extended
and collapsed positions.

5. The method of claim 4 wherein step (a) is further defined
by providing the locking feature with a plurality of generally
vertically oriented guide channels recessed into a plurality of
side walls of the lower housing and a plurality of correspond-
ing guide flanges extending downward from the upper con-
tainer portion and slidably received in the respective guide
channels.

6. The collapsible underhood container of claim 2 wherein
one of the guide channels is located above and adjacent to the
first airflow opening and a corresponding one of the guide
flanges is mounted in the one guide channel and extends
downward from one of the walls of the upper housing such
that the one guide flange is spaced from the first air flow
opening in the extended position and the one guide flange
abuts the first air opening in the collapsed position to prevent
further downward sliding of the upper container portion rela-
tive to the lower housing.
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