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ENERGY MANAGEMENT HOOD BUMPER

[0001] This application claims priority to U.S. Provisional Application No.
61/512,726, filed July 28, 2011, which is hereby incorporated by reference herein.

BACKGROUND

[0002] The presentinvention relates generally to hood bumpers for automotive
vehicles, and more particularly, to a hood bumper that manages energy from impacts
to the vehicle hood.

[0003] Typically, hood bumper assemblies are mounted in an automotive vehicle
between the frame of the vehicle and the bottom surface of a front portion of the
vehicle hood. The primary purpose of hood bumper assemblies is to provide a
support surface for the hood when it is closed. However, due to manufacturing
tolerances in the assembly of an automotive vehicle, it is usually difficult for the
automotive manufacturer to precisely predict where a particular hood will line up
properly to particular vehicle fenders. In other words, while it is desirable for a
closed vehicle hood to vertically line up with the surrounding body panels for
pleasing aesthetics and for the hood to close at a particular height for the locking
mechanism, the preferred vertical spacing between the hood and frame typically
varies from vehicle to vehicle. Conventional hood bumpers solve this problem by
providing various adjustable features that adjust the height of the top of the bumper
assembly, and thus, the height of the vehicle hood relative to the vehicle frame. One
example of an adjustable feature that may be used is a threaded engagement
between various components of a bumper assembly.

[0004] Vehicle manufacturers and transportation regulators, however, are
frequently concerned about the safety of automotive vehicles. One safety concern
that has been expressed is that in highly dense communities, collisions between
automotive vehicles and pedestrians can result in severe injuries to pedestrians who
are hit by moving vehicles. One of the most common types of collisions between an
automotive vehicle and a pedestrian involves the vehicle driving forward into a
walking pedestrian so that the pedestrian falls onto and is hit by the hood of the
vehicle. In these situations, a substantial portion of the moving vehicle’s energy is

transmitted to the pedestrian. In other words, while the vehicle may not suffer much
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damage, the pedestrian experiences the full force of the impact and can be severely
injured.

[0005] Therefore, it would be desirable if automotive vehicles were equipped with
a system that minimized the injury to pedestrians when collisions occur between
vehicles and pedestrians. One area for improvement would be a vehicle hood
arrangement that manages some of the impact energy during a collision instead of
transmitting most of the impact energy to the pedestrian. This improvement might be
possible by designing a hood bumper assembly that changes the height of the
vehicle hood in a controlled manner during a collision to absorb energy. However,
the majority of conventional hood bumper assemblies are not capable of
substantially changing height or managing significant energy during an impact. In
particular, the adjustable height features in most hood bumper assemblies are
generally solid connections in use and cannot change height substantially when a
direct force is applied to the hood. For example, while a conventional threaded
connection in a bumper assembly can be used to adjust the height of a vehicle hood
during manufacturing or later during an intentional adjustment by turning the
threaded components relative to each other, a direct vertical load to the threaded
connection will not cause any change in height of the bumper assembly. Thus, while
conventional bumper assemblies can be intentionally adjusted in height,
conventional bumper assemblies do not change height during an impact to absorb
energy.

[0006] Accordingly, the inventors believe it would be desirable to provide a new
vehicle hood bumper assembly that could change height in a controlled manner

during a collision to absorb and manage the impact energy.

SUMMARY

[0007] A hood bumper assembly is described for automotive vehicle hoods. The
hood bumper assembly has a threaded engagement that skips when an impact load
is applied to the hood. As a result, the vehicle hood moves below its predetermined
height toward the vehicle frame. The controlled skipping of the threads and

movement of the hood manages energy during a collision to minimize damage to an

object that hits the hood during the collision, such as a pedestrian. The inventions
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herein may also include any other aspect described below in the written description

or in the attached drawings and any combinations thereof.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0008] The invention may be more fully understood by reading the following
description in conjunction with the drawings, in which:

Figure 1 is a side cross-sectional view of a hood bumper assembly;

Figure 2 is a side view of a bumper;

Figure 3A is a side view of a retainer;

Figure 3B is a top view of the retainer;

Figure 3C is a cross-sectional view of the retainer;

Figure 4 is a side cross-sectional view of another hood bumper assembly;
Figure 5A is a top view of an inner sleeve; and

Figure 5B is a cross-sectional view of the inner sleeve.

DETAILED DESCRIPTION
[0009] Referring now to the figures, and particularly to Figures 1-3C, one

embodiment of the hood bumper assembly 10 is shown. The bumper assembly 10
includes a bumper 12 that is designed to contact the bottom surface of an
automotive vehicle hood to support the vehicle hood at a set height. Preferably, the
top surface 14 of the bumper 12 is provided with a soft elastomeric material 16 which
cushions the contact between the hood and the bumper 12 when the hood is closed.
The cushion 16 may be attached to the body 18 of the bumper 12 with adhesives or
with an interference fit. The body 18 of the bumper 12 is preferably made from a
plastic polymer material. The body 18 may have a flange 20 or other widened
structure at the top of the body 18 to attach the cushion 16 to the body 18. The body
18 may also include a post 22 extending downward from the cushion 16. Preferably,
the post 22 is provided with external threads 24 extending along at least a portion of
the post 22. If desired, the bottom portion 26 of the post 22 may have an unthreaded
section 26 which may be used as a guide to begin the threaded connection between
the bumper 12 and the retainer 30. The post 22 may also have a hollow interior
cavity 28 extending axially through the post 22 from the bottom end to near the

upper flange 20.
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[0010] The retainer 30 is designed to be attached to a vehicle frame. In the
embodiment of Figure 1, the retainer 30 may be a single member threadably
engaged directly with the bumper 12. However, the retainer 30 and/or the bumper
12 may also be made of multiple components. For example, as described below in
conjunction with Figure 4, an inner sleeve 48 may be positioned between the retainer
30 and the bumper 12 and may be considered to be a component of the retainer or a
component of the bumper. Preferably, the single member retainer 30 is made from a
plastic polymer material. In order to attach the retainer 30 to the vehicle frame, the
retainer 30 may have a bottom extension 32 with an oblong or other shape that
slides into a hole in the vehicle frame. The bottom extension 32 may also have
elastic snaps 34 that deflect inward when the bottom extension 32 is pushed through
the frame hole. Once the bottom extension 32 has been pushed through the frame
hole, the top surface of the frame abuts against a flange surface 36 on the retainer
30, and the snaps 34 return to the state shown Figure 3C so that the teeth 38 on the
snaps 34 trap a bottom surface of the frame. The retainer 30 may also have an axial
opening 40 extending through the retainer 30. Internal threads 42 may be provided
along the opening 40 for threadable engagement with the threads 24 on the bumper
12.

[0011] As shown Figure 1, the height of the top surface 14 of the bumper 12 may
be adjusted by rotating the bumper 12 relative to the retainer 30. This causes the
threads 24, 42 of the bumper 12 and the retainer 30 to drive the post 22 of the
bumper 12 to move upward or downward through the opening 40 in the retainer 30,
depending on the direction of rotation. While this type of height adjustment may be
conventional for hood bumper assemblies in general, the hood bumper assembly 10
described herein has a reduced percentage of engagement between the threads 24,
42 compared to industry standards. For example, industry standards for percentage
of engagement typically require 60% or 70% of thread engagement. This level of
thread engagement in industry standards is designed to ensure that threaded
connections can withstand axial loads without deforming or shearing threads. In
other words, percentage of threaded engagement defined by industry standards are
designed to prevent threadably engaged components from moving axially relative to
each other when axial loads are applied to the components. Thus, conventional

threaded connections are axially locked and generally do not respond axial loads.
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[0012] In contrast to conventional threaded connections, the threads 24, 42 of the
bumper 12 and the retainer 30 have a percentage of thread engagement that is less
than industry standards. For example, the percentage of threaded engagement
between the bumper thread 24 and the retainer thread 42 is preferably about 30% to
about 50%. This may be accomplished by reducing the major diameter of the
external thread 24 or by increasing the minor diameter of the internal thread 42. As
a result, when a sufficient axial load is applied to the bumper assembly 10, the
bumper thread 24 and retainer thread 42 may skip past each other without
substantially deforming the threads 24, 42. This may be useful in managing impact
loads resulting from a pedestrian collision, since the vehicle hood may drop below its
adjusted height due to the skipping of the threads 24, 42. Thus, the skipping of the
threads 24, 42 effectively manages some of the energy from the collision instead of
all the energy being transferred to the pedestrian. The energy management
characteristics of the bumper assembly 10 may also be adjusted as desired by
changing the length of threaded engagement between the bumper 12 and the
retainer 30 and/or changing the nominal size of the threads 24, 42. For example, it
may be preferable for the threads 24, 42 to have a nominal size of about a standard
M12 fastener. The length of threaded engagement may also preferably be about 5
threads to about 15 threads of engagement. In addition, the energy management
characteristics may be tailored by tapering the minor diameter of the internal thread
42 or the major diameter of the external thread 24 or both. For example, the minor
and/or major diameters may be tapered to increase the percentage of engagement
as the bumper 12 moves down through the retainer 30. This would result in a lower
initial impact force required to initiate skipping of the threads 24, 42 but increase the
additional force required to continue skipping the threads 24, 42. The energy
management characteristics may also be adjusted by changing the material of the
threads 24, 42.

[0013] Turning to Figures 4-5B, and Figures 2-3C, another embodiment of a hood
bumper assembly 44 is shown. The bumper assembly 44 is similar to the bumper
assembly 10 of Figure 1, except the retainer 46 is made up of an outer sleeve 30
and an inner sleeve 48. Alternatively, the retainer may be considered the outer
sleeve 30 and the bumper may be considered the bumper 12 and the inner sleeve

48. Thus, the bumper 12 may be the same or similar to the bumper 12 described
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above, and the outer sleeve 30 may be the same or similar to the single piece
retainer 30 described above. The inner sleeve 48 is preferably made from a plastic
polymer material. The inner sleeve 48 may have an axial opening 50 extending
through the inner sleeve 48. Internal threads 52 may be provided along the opening
50 for threadable engagement with the threads 24 on the bumper 12. The inner
sleeve 48 may also have external threads 54 on the external surface of the inner
sleeve 48 for threadable engagement with the threads 42 in the outer sleeve 30. At
the top of the inner sleeve 48, the inner sleeve 48 may have a flange 56 with side
wrenching surfaces 58 and a flat top surface 60.

[0014] Like the bumper assembly 10 of Figure 1, the threads 24, 52 of the
bumper 12 and the inner sleeve 48 and/or the threads 54, 42 of the inner sleeve 48
and the outer sleeve 30 have a percentage of thread engagement that is less than
industry standards. This allows one or both of the threaded engagements to skip
when an impact load is applied to the bumper assembly 44 without substantially
deforming the threads 24, 52, 54, 42. For example, the percentage of threaded
engagement between the bumper thread 24 and the inner sleeve thread 52 and/or
the threaded engagement between the inner sleeve thread 54 and the outer sleeve
thread 42 is preferably about 30% to about 50%. This may be accomplished by
reducing one or both of the major diameters of the external threads 24, 54 and/or
increasing one or both of the minor diameters of the internal threads 52, 42.

[0015] One difference between the embodiment of Figure 4 and Figure 1 is that
the Figure 4 bumper assembly 44 may provide two distinct stages of energy
management. In other words, the threaded engagement between the bumper 12
and the inner sleeve 48 may require one impact load to skip the threads 24, 52, and
the threaded engagement between the inner sleeve 48 and the outer sleeve 30 may
require a different impact load to skip the threads 54, 42. This may be desirable if an
energy management profile is desired with a lower impact first stage and a higher
impact second stage. For example, the impact load required to skip the outer sleeve
thread 42 and inner sleeve thread 54 may be higher than the impact load required to
skip the inner sleeve thread 52 and the bumper thread 24. Thus, the outer and inner
sleeve threads 42, 54 would not skip until after the inner sleeve and bumper threads
52, 24 have skipped a certain amount. For example, the inner sleeve and bumper
threads 52, 24 could initially skip until the top bumper flange 20 contacts the top

-6-
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surface 60 of the inner sleeve flange 56. At that point, the impact load would be
transferred to the outer and inner sleeve threads 42, 54. Different energy
management stages may be accomplished by having a nominal thread diameter for
the outer and inner sleeve threads 42, 54 that is larger than the inner sleeve and
bumper threads 52, 24. For example, the outer and inner sleeve threads 42, 54 may
have a nominal size of about a standard M14 fastener, and the inner sleeve and
bumper threads 52, 24 may have a nominal size of about a standard M12 fastener.
As described above, the energy management characteristics may also be adjusted
for one or both of the threaded engagements by changing the length of threaded
engagement, the nominal size of the threads, tapering the threads, and the material
that the threads are made from.

[0016] The double threaded arrangement of Figure 4 may also provide greater
height adjustment if this feature is desired. For example, the height of the top
surface 14 of the cushion 16 may be adjusted by rotating the bumper 12 and the
inner sleeve 48 relative to each other. This may be accomplished by restraining the
wrenching surfaces 58 on the inner sleeve 48 and turning the bumper 12. In
addition, the inner sleeve 48 and the outer sleeve 30 may be rotated relative to each
other to gain further height adjustment. This may be accomplished by turning the
wrenching surfaces 58 on the inner sleeve 48 while the outer sleeve 30 is retained
within the vehicle frame hole.

[0017] While preferred embodiments of the invention have been described, it
should be understood that the invention is not so limited, and modifications may be
made without departing from the invention. The scope of the invention is defined by
the appended claims, and all devices that come within the meaning of the claims,
either literally or by equivalence, are intended to be embraced therein. Furthermore,
the advantages described above are not necessarily the only advantages of the
invention, and it is not necessarily expected that all of the described advantages will

be achieved with every embodiment of the invention.
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WE CLAIM:

1. A bumper assembly for a vehicle hood, comprising:

a retainer adapted to be attached to a vehicle frame, said retainer
comprising a first thread;

a bumper comprising a bumper surface adapted to contact a bottom
surface of a vehicle hood to thereby support the vehicle hood at a predetermined
height, said bumper comprising a second thread;

wherein said first thread and said second thread are threadably
engaged with each other, relative motion between said first and second threads
thereby adjusting said predetermined height of said vehicle hood, at least one of said
first and second threads being made from a plastic polymer; and

wherein a percentage of thread engagement between said first and
second threads is between about 30% and about 50%, said first and second threads
thereby being adapted to skip past each other without substantially deforming said
first and second threads when an impact load is applied to said vehicle hood, said
bumper surface thereby moving toward said vehicle frame to permit said vehicle
hood to move below said predetermined height.

2. The bumper assembly according to claim 1, wherein a major diameter
of said first and second threads is smaller or a minor diameter of said first and
second threads is larger than an industry standard, said major diameter and said
minor diameter defining said percentage of thread engagement of about 30% to
about 50%.

3. The bumper assembly according to claim 1, wherein both of said first

and second threads are made from a plastic polymer.

4, The bumper assembly according to claim 1, wherein said retainer
comprises a single member and an opening in said single member, said first thread
being an internal thread in said opening, and said bumper comprises a post, said
second thread being an external thread on said post.
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5. The bumper assembly according to claim 4, wherein said post

comprises a hollow interior cavity internal to said second thread.

6. The bumper assembly according to claim 1, wherein a major diameter
of said first and second threads is smaller or a minor diameter of said first and
second threads is larger than an industry standard, said major diameter and said
minor diameter defining said percentage of thread engagement of about 30% to
about 50%, both of said first and second threads are made from a plastic polymer,
and said retainer comprises a single member and an opening in said single member,
said first thread being an internal thread in said opening, and said bumper comprises

a post, said second thread being an external thread on said post.

7. The bumper assembly according to claim 6, wherein said post

comprises a hollow interior cavity internal to said second thread.

8. The bumper assembly according to claim 1, wherein said retainer
comprises a first member and a second member, said second member being
adapted to be attached to said vehicle frame, said first thread being on said first
member and said first member comprising a third thread, said second member
comprising a fourth thread threadably engaged with said third thread, relative motion
between said third and fourth threads thereby adjusting said predetermined height of
said vehicle hood.

9. The bumper assembly according to claim 8, wherein at least one of
said third and fourth threads is made from a plastic polymer, a percentage of thread
engagement between said third and fourth threads is between about 30% and about
50%, said third and fourth threads thereby being adapted to skip past each other
without substantially deforming said third and fourth threads when an impact load is
applied to said vehicle hood, said bumper surface thereby moving toward said
vehicle frame to permit said vehicle hood to move below said predetermined height,
said impact load required to skip said third and fourth threads being higher than said

impact load required to skip said first and second threads.
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10.  The bumper assembly according to claim 9, wherein a nominal thread
diameter of said third and fourth threads is larger than a nominal thread diameter of

said first and second threads.

11.  The bumper assembly according to claim 8, wherein said first, second,

third and fourth threads are made from a plastic polymer.

12. The bumper assembly according to claim 8, wherein said first member
is an inner sleeve, said second member is an outer sleeve, and said bumper
comprises a post, said second thread being an external thread on said post and said
first thread being an internal thread through an opening in said inner sleeve, said
third thread being an external thread on said inner sleeve and said fourth thread

being an internal thread through an opening in said outer sleeve.

13.  The bumper assembly according to claim 8, wherein a major diameter
of said first and second threads is smaller or a minor diameter of said first and
second threads is larger than an industry standard, said major diameter and said
minor diameter defining said percentage of thread engagement of about 30% to
about 50%, and both of said first and second threads are made from a plastic

polymer.

14.  The bumper assembly according to claim 13, wherein a percentage of
thread engagement between said third and fourth threads is between about 30% and
about 50%, said third and fourth threads thereby being adapted to skip past each
other without substantially deforming said third and fourth threads when an impact
load is applied to said vehicle hood, said bumper surface thereby moving toward
said vehicle frame to permit said vehicle hood to move below said predetermined
height, said impact load required to skip said third and fourth threads being higher
than said impact load required to skip said first and second threads, and both said

third and fourth threads are made from a plastic polymer.
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15. The bumper assembly according to claim 14, wherein a nominal thread
diameter of said third and fourth threads is larger than a nominal thread diameter of

said first and second threads.

16. The bumper assembly according to claim 15, wherein said first
member is an inner sleeve, said second member is an outer sleeve, and said
bumper comprises a post, said second thread being an external thread on said post
and said first thread being an internal thread through an opening in said inner sleeve,
said third thread being an external thread on said inner sleeve and said fourth thread

being an internal thread through an opening in said outer sleeve.

17.  The bumper assembly according to claim 16, wherein said post

comprises a hollow interior cavity internal to said second thread.

-11-
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