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(54) STOPPER ASSEMBLY

(57) The present invention provides for an adjustable
stopper assembly comprising: a tubular support member
extending between a proximal end portion and a distal
end portion along a first central axis; and a tubular head
member, comprising an inner passage extending be-
tween a proximal end and a distal end along second cen-
tral axis, wherein said head member is configured to co-
axially telescopingly receive said proximal end portion of
said support member, and is adapted to move, in use,
relative to said support member, between a first position
and a second position along said first central axis, where-
in said assembly further comprises at least one resiliently
deformable projection, provided between said proximal
end portion of said support member and said proximal
end of said inner passage of said head member, and
which is adapted to contactingly engage with one of said
support member and said head member when said head
member is in said second position.
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Description

[0001] The present invention relates to a stopper as-
sembly, particularly an adjustable stopper assembly cou-
pleable to a vehicle structure. Even more particularly, the
present invention relates to an adjustable stopper or buff-
er for a vehicle door

Background

[0002] Stopper assemblies, also known as buffer as-
semblies, are used to limit the relative movement be-
tween two components, as well as, dampen impact en-
gagement between two components. In particular, stop-
per assemblies are provided coupled to a first compo-
nent, such as a vehicle structure. A portion of the stopper
assembly engages a second component as it approach-
es the first component so as to limit relative movement
(or any impact forces) between the two components min-
imising the risk of any damage. The second component
is typically a further vehicle structure, such as a movable
panel structure (e.g. trunk or boot door). As a conse-
quence, the stopper assembly repeatedly engages with,
and disengages from, the second component. Stated dif-
ferently, the stopper assembly is repeatedly loaded and
unloaded with an impact force from engagement with the
second component. Engagement may thus potentially
generate a substantial loading force.
[0003] Certain known stopper assemblies for vehicles
are formed from two cooperating parts, specifically a sup-
port member, which is fixed or static on the vehicle struc-
ture (e.g. the chassis frame), and a movable member,
for example a head member or bumper member, which
moves relative to the support member. Such stopper as-
semblies and the associated components are typically
formed of relatively hard materials, for example a rigid
plastic adapted to withstand repeated engagement be-
tween the first and second component.
[0004] Two-part assemblies are also known to include
a biasing member, such as, for example, a resilient spring
(coil spring). The biasing member biases the movable
member in a first position relative to the support member.
In certain known examples, the biasing member is con-
figured to provide a cushioning effect to the loading force
generated by engagement with the second component.
Here, the biasing force provides a cushioning effect with
a stopper assembly that is compressed by the two com-
ponents engaging, and then moving towards one anoth-
er.
[0005] Known stopper assemblies for use with vehicles
may accompany an associated locking device so that a
component, such as a panel structure of a boot or trunk,
can be locked to the vehicle structure (vehicle chassis).
In this way, the locking device engages and holds the
first and second component relative to one another with
the biasing member in a compressed position. When the
lock is released, the biasing member, which also acts as
a spacer, expands from its compressed state, providing

a space or gap between the first and second components,
thereby helping a user to move the unlocked components
apart (i.e. opening the trunk door).
[0006] One of the drawbacks of currently known two-
part stopper assemblies is that repeated loading and un-
loading of the stopper assembly results in repeated en-
gagement and disengagement of certain contacting sur-
faces therein. When the stopper assembly is unloaded,
the support member and the movable member may move
freely with respect to one another, potentially causing
rattling. Rattling of a stopper assembly is an undesirable
noise. Rattling may occur even with a biasing member
because the head member may be capable of moving
away from support member beyond the maximal exten-
sion of the biasing member.
[0007] Furthermore, when a component re-engages
the stopper assembly, the initial impact of the loading
force on the stopper assembly may also generate an un-
desired noise. Vibrations from the initial impact caused
by repeated loading can reduce the useful lifetime of the
stopper assembly.
[0008] In attempt to reduce the noise caused by free
movement of the parts of the stopper assembly, some
known stopper assemblies may be provided with an in-
termediary layer of a soft material, typically a layer of
resilient material positioned between the engaging sur-
faces of the stopper assembly. However, even where a
stopper assembly includes an intermediary layer, the
second component with which it engages with is un-
changed. Thus, noise from the engagement of the sec-
ond component with the stopper assembly cannot be
substantially reduced, because the initial impact of the
loading force is unchanged. Further, vibrations will still
be generated, causing undesired noise and reducing the
useful lifetime of the stopper assembly.
[0009] In addition, the provision of an intermediary lay-
er between surfaces of the support member and movable
member limits relative movement therebetween. The ef-
fectiveness of the stopper assembly, particularly the de-
gree of cushioning it provides when compressed by a
loading force, is reduced. That is, the degree of relative
movement between the head member and the support
member is reduced. Accordingly, it would be useful to
provide an improved two-part stopper assembly, capable
of limiting free movement between engaging component
members when unloaded while minimising potential
noise created by movement within the stopper assembly
when it is unloaded.
[0010] It would further be useful to provide a stopper
assembly which effectively dampens the engagement
from the relative movement of two components. It would
also be useful to provide a stopper assembly with im-
proved cushioning between two components. It would
further be useful to provide a stopper assembly couple-
able to a first component which reduces or eliminates
noise from the engagement with a second component.
That is, it would also be useful to reduce the noise and/
or vibrations caused by the initial impact of a loading
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force.
[0011] Furthermore, it would also be useful to provide
a stopper assembly configured to cooperate with an as-
sociated locking device, i.e., a stopper assembly adapted
to assist the separation of two components when the lock-
ing device releases the stopper assembly from a com-
pressed position.

Summary of the Invention

[0012] The invention is set out in the appended claims.
[0013] According to an aspect of the invention, there
is provided an adjustable stopper assembly comprising:

a tubular support member extending between a prox-
imal end portion and a distal end portion along a first
central axis; and
a tubular head member, comprising an inner pas-
sage extending between a proximal end and a distal
end along second central axis, wherein said head
member is configured to coaxially telescopingly re-
ceive said proximal end portion of said support mem-
ber, and is adapted to move, in use, relative to said
support member, between a first position and a sec-
ond position along said first central axis;
wherein said assembly further comprises at least
one resiliently deformable projection, provided be-
tween said proximal end portion of said support
member and said proximal end of said inner passage
of said head member, and which is adapted to con-
tactingly engage with one of said support member
and said head member when said head member is
in said second position.

[0014] Aptly the proximal end of the inner passage of
the head member may include the at least one resiliently
deformable projection, wherein the at least one resiliently
deformable projection is adapted to contactingly engage
with the proximal end portion of the support member
when said head portion is in said second position.
[0015] Aptly, in the second position, the at least one
resiliently deformable projection may project away from
an inner surface of the proximal end of the inner passage,
and project towards the second central axis and the distal
end of inner passage.
[0016] Aptly, the head member may include a bump
cap formed of a resilient material. The resilient material
may be an elastomeric material.
[0017] Aptly, the at least one resiliently deformable pro-
jection may be integrally formed with the bump cap. That
is, the bump cap and at least one resiliently deformable
projection are formed as a unitary part. The bump cap
and at least one resiliently deformable projection are
formed from a common material.
[0018] Aptly, the at least one resiliently deformable pro-
jection may include a plurality of projections arranged
circumferentially about the second central axis.
[0019] Aptly, the proximal end portion of the support

member may include at least one flange member.
[0020] Aptly, the distal end of the head member may
include at least one inner rim member, wherein the at
least one inner rim member is configured to cooperatingly
engage with at least one flange member during use.
[0021] Aptly, the support member may include a bias-
ing member adapted to bias the head member towards
first position during use.
[0022] Aptly, the assembly further may include a cou-
pling member, coupleable to a vehicle structure and
adapted to operably couplingly receive the distal end por-
tion of the support member.
[0023] Aptly, the distal portion of the support member
may include an outer thread portion, and the coupling
member has inner thread portion configured to thread-
ingly engage with the outer thread portion.
[0024] Certain examples provide a stopper assembly
with reduced noise. In particular, rattling between mem-
bers of the stopper assembly when unloaded is reduced
or eliminated. Additionally, or alternatively, a component
may engage with the stopper assembly with reduced
noise from an impact force of engaging with a second
component.
[0025] Certain examples provide an improved cush-
ioning effect. That is, improved cushioning of the impact
force from the engagement of a second component with
the stopper assembly. Certain examples provide a sec-
ondary cushioning effect in addition to cushioning bias
provided by a biasing member. The stopper assembly
may provide improved dampening for engagement with
a second component. In this way stopper assembly may
have an increased useful lifetime.
[0026] Certain examples provide an advantage that
the components are sufficiently simplified so that the re-
silient components may be formed from a single part. For
example, the bump cap and the resiliently deformable
projections may be formed together in a single injection
moulding operation. In this way the stopper assembly
may be less expensive to manufacture and may also be
easier to assemble.

Brief Description of the Drawings

[0027] Embodiments of the invention are now de-
scribed, by way of example only, hereinafter with refer-
ence to the accompanying drawings, in which:

Figure 1 shows a perspective view of an example
stopper assembly according to an aspect of the in-
vention;

Figure 2 shows (a) a top view; (b) a bottom view;
and (c) a side view of the example stopper assembly
of Figure 1;

Figure 3 shows a cross-sectional side view of the
example stopper assembly of Figure 1;
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Figure 4 shows cross-sectional side views of the
example stopper assembly of Figure 1 in (a) a first,
expanded position; and (b) a second, compressed
position;

Figure 5 shows a cross-sectional perspective views
through (a) section A-A; and (b) section B-B of Figure
4(b) (compressed);

Figure 6 shows a cross-sectional perspective views
through (a) section C-C; and (b) section D-D of Fig-
ure 4(a) (expanded); and

Figure 7 shows a close-up of a vehicle structure with
an example stopper assembly operably coupled
thereto.

[0028] In the drawings, like reference numerals refer
to like parts.

Detailed Description

[0029] Certain terminology is used in the following de-
scription for convenience only and is not limiting. The
words ’lower’ and ’upper’ designate directions in the
drawings to which reference is made and are with respect
to the described component when assembled and
mounted. The words ’inner’, ’inward’ and ’outer’, ’out-
wardly’ refer to directions toward and away from, respec-
tively, a designated centreline or a geometric centre of
an element being described (e.g. central axis), the par-
ticular meaning being readily apparent from the context
of the description.
[0030] Further, as used herein, the terms ’coupled’,
and ’mounted’ are intended to include direct connections
between two members without any other members inter-
posed therebetween, as well as, indirect connections be-
tween members in which one or more other members
are interposed therebetween. The terminology includes
the words specifically mentioned above, derivatives
thereof, and words of similar import.
[0031] Further, unless otherwise specified, the use of
ordinal adjectives, such as, ’first’, ’second’, ’third’ etc.
merely indicate that different instances of like objects are
being referred to and are not intended to imply that the
objects so described must be in a given sequence, either
temporally, spatially, in ranking or in any other manner.
[0032] Referring now to Figures 1 to 3, there is shown
an example embodiment of an adjustable stopper as-
sembly 100 including a tubular support member 120 ex-
tending between a proximal end portion 124 and a distal
end portion 122 along a first central axis ’X’. The stopper
assembly 100 also includes a tubular head member 150,
having an inner passage 151 extending between a prox-
imal end 154 and a distal end 152 along a second central
axis (coaxial with the first central axis ’X’, during use, not
shown), wherein the head member 150 is configured to
coaxially and telescopingly receive the proximal end por-

tion 124 of the support member 120. In the example
shown, the first central axis ’X’ is coaxial with the second
central axis (not shown). That is, the head member 150
and the support member 120 of the stopper assembly
100 have a common central axis ’X’, when operably as-
sembled.
[0033] Furthermore, the head member 150 is adapted
to move at least axially, in use, relative to the support
member 120, between a first position and a second po-
sition along said first central axis ’X’.
[0034] In the example of Figures 1 to 3, the head mem-
ber 150 is shown in the second position (i.e. in a com-
pressed arrangement), as explained in more detail with
reference to Figure 4.
[0035] The head member 150 includes a bump cap
160. The bump cap 160 is formed of a resilient material.
In the example shown, the bump cap 160 is formed of
an elastomer (e.g. a foam elastomer or the like), such
as, for example, EPDM (Ethylene-Propylene-Diene rub-
bers) or a thermoplastic elastomer (TPE) (or a combina-
tion thereof) at a Shore A hardness scale of 60-70ShA.
[0036] The bump cap 160 is mounted, in this case de-
tachably mounted, to the head member 150. The bump
cap 160 is mounted over a retaining rib or flange 155,
which is configured to retainingly engage a correspond-
ing recess 165 on the inner surface 162 of the bump cap
160. Thus, the bump cap 160 is retained so as to move
relative to the support member 120 together with the head
member 150.
[0037] The bump cap 160 is arranged to cover an outer
surface 157 of the head member 150 so as to contactingly
engage a second component received by the stopper
assembly 100, during use.
[0038] The stopper assembly 100 of this particular ex-
ample further comprises four circumferentially equidis-
tantly spaced resiliently deformable projections 159, pro-
vided between the proximal end portion 124 of the sup-
port member 120 and the proximal end 154 of the head
member 150 within the inner passage 151. The deform-
able projections 159 are adapted to contactingly engage
with the support member 120 when the head member
120 is in the second position, i.e. compressed.
[0039] It is understood by the person skilled in the art
that any suitable number of resiliently deformable pro-
jections 159 may be used. Here, each resiliently deform-
able projection 159 projects away from an inner surface
158 of the proximal end 154 of the inner passage 151.
As shown particularly in Figure 3, in the second position,
each resiliently deformable projection 159 projects to-
wards the distal end 152 of the inner passage 151 and,
at least a portion of the projections 159, towards the sec-
ond central axis (not shown, but coaxial with the first cen-
tral axis when assembled) of the head member 150.
[0040] In the described example embodiment, each re-
siliently deformable projection 159 is integrally formed
with the bump cap 160 and configured to project away
from a lower surface 162 of the bump cap 160 through
respective apertures or slots 131 of the head member
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150. Each resiliently deformable projection 159 also
projects towards the second central axis and the distal
end 152 of the inner passage 151. In this way, each re-
siliently deformable projection 159 extends towards the
proximal end portion 124 of the support member 120 in
the first position.
[0041] With additional reference to Figure 5(a), each
resiliently deformable projection 159 of the plurality of
resiliently deformable projections 159 is arranged cir-
cumferentially about the second central axis (coaxial with
the first central axis ’X’, during use). The resiliently de-
formable projections 159 are evenly spaced about the
second central axis. The resiliently deformable projec-
tions 159 project through slots 131 in the proximal end
154 of the head member 150. In this way, the bump cap
160 and resiliently deformable projections 159 are
formed as a single, or unitary part integral with the bump
cap 160. The bump cap 160 and resiliently deformable
projections 159 are provided in a common material, in
this case a common resilient material. The stopper as-
sembly 100 is thereby easier to manufacture and to as-
semble.
[0042] The support member 120 comprises a biasing
member 129 operably provided within an inner passage
125. The biasing member 129 extends from the distal
end portion 122 of the support member 120 within an
inner passage 125 of the support member 120 towards
the proximal end portion 124 and into the inner passage
151 of the head member 150. In the example shown, the
biasing member 129 is a longitudinal coil spring, but it is
understood by the person skilled in the art that any other
suitable biasing means may be used. The biasing mem-
ber 129 is adapted to bias the head member 150 towards
the first position in use, as described in more detail with
respect to Figure 4.
[0043] The example embodiment of the stopper as-
sembly 100 further includes a coupling member 180, cou-
pleable to a vehicle structure. In the example shown, the
coupling member 180 is adapted to couple to an opening
or aperture of the vehicle structure. The coupling member
180 includes an annular flange 184 with circumference
suitable to provide an interference fit within the opening
as is known in the art.
[0044] A first sealing member 191 is provided to seal
between the annular flange 184 and the opening or ap-
erture when the coupling member 180 is coupled to the
panel 199. In this way, with the stopper assembly 100
coupled to the vehicle structure, ingress of moisture
through the opening is prevented.
[0045] The distal end portion 122 of the support mem-
ber 120 includes an outer thread portion 128. The cou-
pling member 180 has an inner thread portion 182 pro-
vided thereon and configured the threadingly engage
with the outer thread portion 128 of the tubular support
member 120. In this way, when coupled to the vehicle
structure, the height of the head member 150 of the stop-
per assembly 100 relative to the vehicle structure may
be selectively adjusted. That is, the spacing between the

head member 150 and the vehicle structure when the
stopper assembly 100 is unloaded may be adjusted by
threadingly rotating the support member 120 relative to
the coupling member 180. Thus, the stopper assembly
100 is selectively adjustable to provide a predetermined
engagement distance between the vehicle structure and
a second component moving theretoward.
[0046] The coupling member 180 may include a sec-
ond sealing member 192 provided to seal the cooperating
inner thread portion 182 and outer thread portion 128.
The second sealing member 192 is a predetermined por-
tion of the outer thread portion and configured to engage
with each of the inner thread portion 182 so as to provide
a fluid seal between the inner and outer thread 182, 128.
In this way, with the stopper assembly 100 coupled to
the vehicle structure, ingress of moisture around the
thread portions 128, 182 is prevented.
[0047] With additional reference to Figure 5(b), the
proximal end portion 124 of the support member 120 in-
cludes a plurality of flange members 126. Each flange
member 126 extends axially with respect to the first cen-
tral axis so as to extend from the proximal end portion
124 towards the distal end portion 122 of the support
member 120.
[0048] Figures 6(a) and (b) show similar cross section-
al views of the stopper assembly 100 as in Figures 5(a)
and (b), but in the expanded (second) position.
[0049] Each flange member 126 projects radially out-
wardly from an outer surface of the support member 120.
The flange members 126 are circumferentially spaced
on the outer surface. In this way channels 136 are pro-
vided between adjacent flange members 126 which per-
mit air to flow into or out of the inner passage 151 as the
head member 150 moves axially relative to the support
member 120. Thus, the inner passage 151 remains in
fluid communication with the ambient atmosphere during
use of the stopper assembly 100.
[0050] The distal end 152 of the head member 150
includes an inner rim or flange member 156. The inner
rim member 156 projects radially inward at the distal 152
end towards the second central axis. The inner rim mem-
ber 156 extends towards the outer surface of the support
member 120 on which the flange members 126 are pro-
vided. The inner rim member 156 is configured to coop-
eratingly engage with the flange members 126 in use. In
this way, the inner rim member 156 and the flange mem-
bers 126 together provide a predetermined limit to the
relative axial movement of the head member 150 away
from the distal end portion 122 of the support member
120. In the example shown, the position in which the inner
rim or flange member 156 cooperatingly engages the
flange members 126 provides the first position of the
head member 150 along the first central axis ’X’.
[0051] Referring now to Figure 4, there are shown
cross-sectional views of the stopper assembly 100 of Fig-
ure 1 in use. As shown in Figure 4(a), the stopper as-
sembly 100 is in a first, or extended position. As shown
in Figure 4(b), the stopper assembly is in a second, or
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compressed position. The head member 150 of the stop-
per assembly 100 is adapted to move, in use, relative to
said support member 120, along the first central axis ’X’
between the first position and the second position, limited
by cooperating flange members 126 and 156.
[0052] Referring in particular to Figure 4(a), the stopper
assembly 100 is in a first, or extended position. With the
stopper assembly 100 operably coupled to a vehicle
structure a second component is disengaged from the
stopper assembly 100 and the stopper assembly 100 is
unloaded.
[0053] The proximal end portion 124 of the support
member 120 is received in the inner passage 151 of the
head member 150. Each resiliently deformable projec-
tion 159 is contactingly engaged with the proximal end
portion 124 of the support member 120. Because the
stopper assembly 100 is unloaded, each resiliently de-
formable projection 159 is in an extended position. Thus,
each resiliently deformable projection 159 projects away
from the lower surface 162 of the bump cap 160, and
projects towards the distal end 152 of the inner passage
151.
[0054] In the extended position, the resiliently deform-
able projections 159 engage the proximal end portion
124 of the support member 120. This provides a further
bias of the head member 150 away from the support
member 120. The head member 150 is thereby biased
away from the support member 120 so that the flange
members 126 are engaged with the inner rim member
156.
[0055] The biasing member 129 is disengaged from
the head member 120 in the first position. However, the
extended resiliently deformable projections 159 take up
the additional axial displacement between the head
member 150 and the support member 120 provided by
the relative positions of the flange members 126 and the
inner rim member 156. Accordingly, the resiliently de-
formable projections 159 eliminate unwanted rattling by
ensuring there is no free movement between the head
member 150 and the support member 120 when the stop-
per assembly 100 is unloaded.
[0056] In the first position, the stopper assembly 100
is disposed to engage a second component. Referring
additionally to Figure 7, the stopper assembly 100 is cou-
pled to a vehicle structure (e.g. trunk door) 199 so that
the bump cap 160 is oriented to engage a component
200 (e.g. vehicle chassis, only partly shown for reference)
moving towards the stopper assembly 100. Thus, when
the stopper assembly 100 is coupled to a moving com-
ponent (trunk door) of the vehicle structure 199, the stop-
per assembly 100 is disposed to engage a fixed compo-
nent, for example a chassis to which the vehicle structure
is attached. In an alternative arrangement, the stopper
assembly may be coupled to the fixed component of a
vehicle structure. The stopper assembly is thus oriented
to engage the moving component that moves towards
the fixed component.
[0057] Regardless of the arrangement, an engage-

ment between the stopper assembly 100 and a second
component causes the stopper assembly 100 to be com-
pressed. The initial impact of the engagement provides
a loading force. The loading force overcomes the bias
provided by the resiliently deformable projections 159 so
that the head member 150 moves along the coaxial first
and second central axes towards the distal end portion
122 of the support member 120. Each resiliently deform-
able projection 159 contactingly engages the proximal
end portion 124 of the support member 120 as the head
member 150 moves towards the second position. Thus,
as the head member 150 moves along the first central
axis ’X’ towards the second position, each resiliently de-
formable projection 159 is resiliently deflected.
[0058] In this way, deflection of the resiliently deform-
able projections 159 provides a cushioning effect of the
initial impact of the engagement of the second compo-
nent 120 with the stopper assembly 100. The resiliently
deformable projections 159 are adapted to provide a pre-
determined deflection in response to the loading force.
That is, the angle, dimensions and material of the resil-
iently deformable projections 159 may be modified to pro-
vide a desired deflection depending on the components
with which the stopper assembly 100 is used. The stopper
assembly 100 thus dampens the engagement with the
second component, reducing impact vibrations and noise
generated by the impact.
[0059] Subsequently, the resiliently deformable pro-
jections 159 deflect sufficiently so that the proximal end
154 of the head portion 150 engages the biasing member
129. Thereafter, the biasing member 129 is also deflect-
ed by the loading force, providing a further cushioning
effect. The second component is thereby brought to rest
with the stopper assembly 100 in the compressed posi-
tion, as shown in Figure 4(b).
[0060] Various example embodiment and configura-
tions of the stopper assembly 100 are possible without
diverting from the scope of the present invention. The
described example relates to a stopper assembly 100
integrally formed with the bump cap 160. However, in an
alternative example embodiment, at least one resiliently
deformable projection may be formed on the inner sur-
face of the inner passage 151 of the head portion 150.
In this way, each resiliently deformable projection may
be formed in a material common to the walls of the inner
passage of the head portion. Alternatively, each resilient-
ly deformable projection 159 may be formed in a different
material to the walls of the inner passage, for example
by co-moulding the resiliently deformable projections on-
to the head portion 150 (e.g. a 2k material).
[0061] In a further alternative embodiment, at least one
resiliently deformable projection may be formed on the
proximal end portion of the support member 120. Each
resiliently deformable projection is thus adapted to con-
tactingly engage the head member 150 in the second
position. That is, in the first position, each resiliently de-
formable projection is in an extended position. Each re-
siliently deformable projection projects away from the
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proximal end portion of the support member 120, and
projects towards the proximal end of the inner passage
151 of the head member 150.
[0062] The engagement of a second component pro-
ceeds substantially as described with reference to Figure
4, except that as the head member 150 moves along the
first central axis towards the distal end portion of the sup-
port member 120, the resiliently deformable projections
159 contactingly engage with an inner surface of the prox-
imal end of the head portion 150. Consequently, a similar
cushioning effect to a loading force of engagement of
stopper assembly 100 with a second component is pro-
vided. Subsequent movement of the head member 150
along the first central axis deflects each resiliently de-
formable projection 159 towards the first central axis.
Each resiliently deformable projection 159 is deflected
by the proximal end of the head member 150.
[0063] Any of the more rigid components, such as, the
support member 120, the tubular head member 150 and
the coupling member 180 may be made from a hard ma-
terial, such as, for example, glass fibre reinforced Poly-
propylene (PP) (e.g. 30Gf, 30%), glass fibre reinforced
6-6-Nylon (i.e.PA66 + 30Gf), Polyoxymethylene (POM)
or Polyphenylene-ether (PPE).
[0064] Throughout the description and claims of this
specification, the words "comprise" and "contain" and
variations of them mean "including but not limited to",
and they are not intended to (and do not) exclude other
moieties, additives, components, integers or steps.
Throughout the description and claims of this specifica-
tion, the singular encompasses the plural unless the con-
text otherwise requires. In particular, where the indefinite
article is used, the specification is to be understood as
contemplating plurality as well as singularity, unless the
context requires otherwise.
[0065] Features, integers, characteristics or groups
described in conjunction with a particular aspect, embod-
iment or example of the invention are to be understood
to be applicable to any other aspect, embodiment or ex-
ample described herein unless incompatible therewith.
All of the features disclosed in this specification (including
any accompanying claims, abstract and drawings),
and/or all of the steps of any method or process so dis-
closed, may be combined in any combination, except
combinations where at least some of such features
and/or steps are mutually exclusive. The invention is not
restricted to the details of any foregoing embodiments.
The invention extends to any novel one, or any novel
combination, of the features disclosed in this specifica-
tion (including any accompanying claims, abstract and
drawings), or to any novel one, or any novel combination,
of the steps of any method or process so disclosed.
[0066] The reader’s attention is directed to all papers
and documents which are filed concurrently with or pre-
vious to this specification in connection with this applica-
tion and which are open to public inspection with this
specification, and the contents of all such papers and
documents are incorporated herein by reference.

Reference numerals:

[0067]

100 Adjustable stopper assembly
120 Tubular support member
122 Distal end portion
124 Proximal end portion
125 Inner passage of support member
126 Flange member(s)
128 Outer thread portion
129 Biasing member (coil spring)
131 slots
136 channels
150 Tubular head member
151 Inner passage of head member
152 Distal end
154 Proximal end
155 Retaining rib/flange
156 Inner rim / flange member
157 Outer surface
158 Inner surface of proximal end
159 Resiliently deformable projections
160 Bump cap
162 Inner surface of bump cap
165 recess
180 Coupling member
182 Inner thread portion
184 Annular flange
191 First sealing member
192 Second sealing member
199 Vehicle structure / moveable trunk door
200 Vehicle structure / component / chassis

Claims

1. An adjustable stopper assembly comprising:

a tubular support member extending between a
proximal end portion and a distal end portion
along a first central axis; and
a tubular head member, comprising an inner
passage extending between a proximal end and
a distal end along second central axis, wherein
said head member is configured to coaxially tel-
escopingly receive said proximal end portion of
said support member, and is adapted to move,
in use, relative to said support member, between
a first position and a second position along said
first central axis;
wherein said assembly further comprises at
least one resiliently deformable projection, pro-
vided between said proximal end portion of said
support member and said proximal end of said
inner passage of said head member, and which
is adapted to contactingly engage with one of
said support member and said head member
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when said head member is in said second po-
sition.

2. An adjustable stopper assembly according to claim
1, wherein said proximal end of said inner passage
of said head member comprises said at least one
resiliently deformable projection, and wherein said
at least one resiliently deformable projection is
adapted to contactingly engage with said proximal
end portion of said support member when said head
portion is in said second position.

3. An adjustable stopper assembly according to claim
2, wherein, when in said second position, said at
least one resiliently deformable projection projects
away from an inner surface of said proximal end of
said inner passage and towards said distal end and
said second central axis of said inner passage.

4. An adjustable stopper assembly according to any
one of claims 2 and 3, wherein said head member
comprises a bump member formed of a resilient ma-
terial.

5. An adjustable stopper assembly according to claim
4, wherein said at least one resiliently deformable
projection is integrally formed with said bump mem-
ber.

6. An adjustable stopper assembly according to any
one of the preceding claims, wherein said at least
one resiliently deformable projection comprises a
plurality of projections arranged circumferentially
about said second central axis, during use.

7. An adjustable stopper assembly according to any
one of the preceding claims, wherein said proximal
end portion of said support member comprises at
least one first flange member projecting radially out-
wards way from said first central axis.

8. An adjustable stopper assembly according to claim
7, wherein said distal end of said head member com-
prises at least one second flange member projecting
radially inwards towards said first central axis,
wherein said at least one second flange member is
configured to cooperatingly engage with said at least
one first flange member, during use.

9. An adjustable stopper assembly according to any
one of the preceding claims, wherein said support
member comprises a biasing member adapted to
bias said head member towards said first position,
during use.

10. An adjustable stopper assembly according to any
one of the preceding claims, wherein said assembly
further comprises a coupling member, coupleable to

a vehicle structure and adapted to operably coupling-
ly receive said distal end portion of said support
member.

11. An adjustable stopper assembly according to claim
10, wherein said distal end portion of said support
member comprises an outer thread portion and said
coupling member comprises an inner thread portion
configured to threadingly engage with said outer
thread portion.
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