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Description

[0001] Thisinventionrelatesgenerally to an adjustable
stopper for a vehicle. More specifically, although not ex-
clusively, this invention relates to adjustable stopper as-
semblies for vehicles, for keeping two structural parts of
a vehicle in a spaced relationship with each other and/or
to prevent damage.

[0002] Stopper assemblies are commonly used in the
automotive sector. In particular, adjustable stopper as-
semblies are used to withstand and reduce the vibrations
of parts which may be opened, such as the hood of the
engine compartment or the trunk door.

[0003] Stopper assemblies have the function of sup-
porting a movable structural part (for example the hood
or trunk door of a vehicle) in a position flush with a sta-
tionary structural part (for example the body of a vehicle).
The relative distance between the two structural parts
may vary, for example, owing to manufacturing and as-
sembly tolerances. There is therefore a need to have an
improved adjustable spacer devices which allow com-
pensation of the manufacturing and assembly tolerances
between the two structural parts.

[0004] A first aspect of the invention provides an ad-
justable stopper assembly, e.g. for a vehicle door or hood,
the assembly comprising a base for mounting the assem-
bly to a vehicle, a bumper movable relative to the base
and a lock ring rotatable to inhibit movement of the bump-
er toward the base.

[0005] The provision of a rotatable lock ring for inhib-
iting movement of the bumper enables simple and effec-
tive positioning of the bumper to compensate for manu-
facturing and assembly tolerances.

[0006] The bumper may be mounted to the base, for
example by an adjustment means. The lock ring may be
operable by rotation. The lock ring may comprise an un-
locked condition, e.g. in which the bumper is movable
toward the base. The lock ring may comprise a locked
condition, e.g. in which movement of the bumper toward
the base is inhibited. The lock ring may be operable or
rotatable between the unlocked and locked conditions.
[0007] Another aspect of the invention provides an ad-
justable stopper assembly, e.g. for a vehicle door or hood,
the assembly comprising a base for mounting the assem-
bly to a vehicle, a bumper mounted to the base and a
lock ring rotatable between an unlocked condition, in
which the bumper is movable toward the base, and a
locked condition, in which movement of the bumper to-
ward the base is inhibited.

[0008] Theassembly may comprise lock means, which
may include the lock ring. The lock means may be oper-
able between the or an unlocked condition and the or a
locked condition.

[0009] The adjustment means may be operable or ad-
justable when the lock means or lock ring is in the un-
locked condition. The adjustment means may be locked,
blocked, inoperable or non-adjustable when the lock
means or lock ring is in the locked condition.
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[0010] Another aspect of the invention provides an ad-
justable stopperassembly, e.g. fora vehicle door or hood,
the assembly comprising: a base for mounting the as-
sembly to a vehicle; a bumper mounted to the base by
an adjustment means; and lock means operable between
an unlocked condition, in which the bumper is movable
toward the base, and a locked condition, in which the
adjustment means is locked, blocked, inoperable or non-
adjustable to inhibit movement of the bumper toward the
base.

[0011] The adjustment means may comprise an ad-
justment mechanism. The assembly or adjustment
means may comprise a core. The core may project from
the base. The assembly or adjustment means may com-
prise a sleeve, which may surround the core. The sleeve
may be between or located between the bumper and the
base. The bumper may be mounted to the base by a
sleeve.

[0012] The bumper may be movable along the core,
e.g. when the lock means or lock ring is in the unlocked
condition. The sleeve may clamp the core, for example
to inhibit movement of the bumper along the core and/or
when the lock means or lock ring is in the locked condi-
tion.

[0013] Another aspect of the invention provides an ad-
justable stopperassembly, e.g. fora vehicle door or hood,
the assembly comprising: a base for mounting the as-
sembly to a vehicle; a core projecting from the base; a
bumper mounted to the base by a sleeve that surrounds
the core; and lock means operable between an unlocked
condition, in which the bumper is movable along the core,
and a locked condition, in which the sleeve clamps the
core to inhibit movement of the bumper along the core.
[0014] The sleeve may comprise an arm, which may
be resilient and/or be resiliently deformable or movable
and/or be formed of a resilient material. The arm may be
movable into engagement with the core, for example
when the lock means or lock ring is operated or rotated,
e.g. from the unlocked condition to the locked condition
[0015] Thelockring may surround the sleeve. The lock
ring may comprise a cam, e.g. an inner cam. The lock
ring may be operable by rotation to cause the cam to
urge the arm into engagement with the core. Rotation of
the lock ring may cause the cam to urge the arm into
engagement with the core, for example when the lock
means or lock ring is operated or rotated from the un-
locked condition to the locked condition.

[0016] The cam of the lock ring may comprise or be
provided by a non-round surface, which may be or com-
prise an inner surface. The non-round surface may en-
gage the arm, for example on operation or rotation of the
lock means or lock ring, e.g. relative to the sleeve.
[0017] The arm may be one of two or more arms, e.g.
a pair of opposed arms, which may be resilient. The cam
may be one of two or more, e.g. a pair of, cams. Each
cam may urge a respective one of the arms, e.g. into
engagement with the core. The further cam(s) may in-
clude one or more features of the aforementioned cam.
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[0018] The pair of arms may be movable into engage-
ment with the core, for example when the lock means or
lock ring is operated or rotated from the unlocked condi-
tion to the locked condition. Operation or rotation of the
lock means or lock ring from the unlocked condition to
the locked condition may cause the pair of arms to clamp
the core, e.g. therebetween.

[0019] The core may comprise a gripping feature. The
sleeve may comprise a gripping feature. The or at least
one or each gripping feature may comprise one or more
teeth, ridges or serrations. The gripping feature of the
core may be for cooperation with the or a corresponding
gripping feature of the sleeve, for example to inhibit
movement of the sleeve along the core, such as when
the lock means or lock ring is in the locked condition.
[0020] The lock means or lock ring may be operable
or rotatable by hand and/or without tools or with no tools.
The lock means or lock ring may be accessible, e.g. by
a user, when the bumper is in contact with the vehicle
door orhood. The lock means or lock ring may be located
or positioned between the bumper, or an end or free end
of the bumper, and the base or a mounting end of the
base.

[0021] The bumper may be threadedly connected to
the sleeve, e.g. for further adjusting or fine tune adjusting
its position relative to the base. The bumper may com-
prise a thread, which may comprise an internal thread.
The sleeve may comprise a thread, which may comprise
an external thread. The thread of the bumper may be
cooperable or configured to cooperate with the thread of
the sleeve, for example to adjust the position of the bump-
er relative to the sleeve and/or relative to the base, e.g.
when the lock means or lock ring is in the locked condi-
tion. The threaded connection between the bumper and
the sleeve may be for further adjusting or fine tune ad-
justing the position of the bumper relative to the sleeve
and/or the base.

[0022] Thebumper, orthe end or free end of the bump-
er, may comprise a closed end. The end, free end or
closed end may be for cooperating with the vehicle door
or hood. The bumper may comprise an indicator, e.g. for
indicating a rotational position thereof relative to the
base. The indicator may be at, on or adjacent the end,
free end or closed end of the bumper.

[0023] The lock means or lock ring may surround the
bumper. The lock means or lock ring may surround the
sleeve. The lock means or lock ring may comprise at
least one stop, for example first and second stops. The
bumper may comprise a stop. The sleeve may comprise
a stop.

[0024] The stop or first stop of the lock means or lock
ring may cooperate, or may be for cooperating, with the
stop of the bumper. The stop or second stop of the lock
means or lock ring may cooperate, or may be for coop-
erating, with the stop of the sleeve. Cooperation of the
stops may retain the bumper on the sleeve.

[0025] In some examples, the first stop of the lock
means or lock ring cooperates, or is for cooperating, with
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the stop of the bumper and the second stop of the lock
means or lock ring cooperates, or is for cooperating, with
the stop of the sleeve, thereby to retain the bumper on
the sleeve.

[0026] The assembly may comprise one or more, e.g.
a plurality of, catch features. At least one or some of the
catch features may be between the lock ring and the
bumper, e.g. for providing a step-wise threaded adjust-
ment of the bumper relative to the sleeve. At least one
or some of the catch features may be between the sleeve
and the lock ring, e.g. for inhibiting rotation of the lock
ring out of at least one of the locked and unlocked con-
ditions.

[0027] The sleeve may comprise a receptacle or pas-
sage, e.g. a core receptacle or passage. The receptacle
or passage may receive the core or may be for receiving
the core. The core may comprise a non-round shape.
The receptacle or passage may comprise a non-round
shape, which may be complimentary to or cooperable
with the non-round shape of the core. The non-round
shapes of the core and receptacle or passage may have
a cooperating non-round shape. The non-round shape
of one or each of the core and receptacle or passage, or
the cooperation therebetween, may be for inhibiting or
may inhibit relative rotation therebetween.

[0028] Another aspect of the invention provides a
method of adjusting a stopper assembly, e.g. a vehicle
door or hood stopper assembly. The assembly may com-
prise one or more features of the assembly described
above.

[0029] The method may comprise closing a door or
hood, e.g. of the vehicle. The door or hood may be closed
to cause the or a bumper of the assembly to move toward
the or a base to which it is mounted, e.g. adjustably
mounted. The bumper may be mounted to the base by
an adjustment means. The method may comprise oper-
ating a lock means or rotating a lock ring, for example to
lock the adjustment means and/or to inhibit movement
of the bumper relative to the base.

[0030] Another aspect of the invention provides a
method of adjusting a stopper assembly, e.g. a vehicle
door or hood stopper assembly, the method comprising
closing a door orhood to cause a bumper of the assembly
to move toward a base to which it is adjustably mounted
by an adjustment means and rotating a lock ring to lock
the adjustment means to inhibit movement of the bumper
relative to the base.

[0031] The method may comprise operating or oper-
ating the lock means or rotating a lock ring from an un-
locked condition, e.g. in which the bumper is movable
toward the base, to a locked condition, e.g. in which
movement of the bumper toward the base is inhibited.
[0032] Movement of the bumper toward or relative to
the base may comprise movement of the bumper along
a core, which may project from the base. The core may
comprise part of the adjustment means. Operation of the
lock means or rotation of the lock ring may cause a
sleeve, e.g. of the adjustment means, to clamp the core,
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for example to inhibit movement of the bumper along the
core and/or when the lock means is operated or lock ring
is rotated to the locked condition.

[0033] Clamping of the sleeve to the core may com-
prise moving, deforming or displacing, e.g. resiliently, an
arm of the sleeve toward the core. The arm may be one
of a pair of opposed arms, which may be resilient. Clamp-
ing of the sleeve to the core may comprise moving, de-
forming or displacing, e.g. resiliently, the or a pair of arms
of the sleeve toward the core, thereby to cause the pair
of arms to clamp the core, e.g. therebetween. The arm(s)
may be moved into engagement with the core, for exam-
ple when the lock means or lock ring is operated or ro-
tated, e.g. from the unlocked condition to the locked con-
dition

[0034] Operation of the lock means or rotation of the
lock ring may cause a cam, e.g. an inner cam, thereof to
urge the arm(s) into engagement with the core. Rotation
of the lock ring may cause the cam to urge the arm(s)
into engagement with the core, for example when the
lock means is operated or the lock ring is rotated from
the unlocked condition to the locked condition. Rotation
of the lock ring may cause a non-round surface, e.g. an
inner non-round surface, of the cam to urge the arm(s)
into engagement with the core, for example when the
lock means is operated or the lock ring is rotated from
the unlocked condition to the locked condition.

[0035] Engagement of the arm(s) with the core may
comprise cooperation between gripping features of each
of the arm(s) and the core, for example to inhibit move-
ment of the sleeve along the core, such as when the lock
means or lock ring is in the locked condition.

[0036] The method may comprise operating the lock
means or rotating the lock means or lock ring by hand
and/or without tools or with no tools. Rotation of the lock
means or lock ring into or out of one or each of the locked
and/or unlocked conditions may be inhibited by one or
more, e.g. a plurality of, catch features that may be be-
tween the lock means or lock ring and the sleeve.
[0037] The method may comprise rotating the bumper
relative to the sleeve, for example thereby to further ad-
just or fine tune adjust the position of the bumper relative
tothebase, e.g. viaathreaded connection therebetween.
Rotation of the bumper may comprise step-wise adjust-
ment, which may be enabled or facilitated by one or more,
e.g. a plurality of, catch features that may be between
the bumper and the lock means, lock ring or sleeve.
[0038] For the avoidance of doubt, any of the features
described herein apply equally to any aspect of the in-
vention. For example, the adjustable stopper assembly
may comprise any one or more features of the method
relevant thereto and/or the method may comprise any
one or more features or steps relevant to one or more
features of the adjustable stopper assembly. Equally, the
adjustable stopper assembly according to any one as-
pect may include one or more features described in re-
lation to any other aspect.

[0039] Withinthe scope of this applicationitis express-
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ly intended that the various aspects, embodiments, ex-
amples and alternatives set out in the preceding para-
graphs, in the claims and/or in the following description
and drawings, and in particular the individual features
thereof, may be taken independently or in any combina-
tion.

[0040] Allembodiments and/or features of any embod-
iment can be combined in any way and/or combination,
unless such features are incompatible. Forthe avoidance
of doubt, the terms "may", "and/or", "e.g.", "for example"
and any similarterm as used herein should be interpreted
as non-limiting such that any feature so-described need
not be present.

[0041] Indeed, any combination of optional features is
expressly envisaged without departing from the scope of
the invention, whether or not these are expressly
claimed. The applicant reserves the right to change any
originally filed claim or file any new claim accordingly,
including the right to amend any originally filed claim to
depend from and/or incorporate any feature of any other
claim although not originally claimed in that manner.
[0042] Embodiments of the invention will now be de-
scribed by way of example only with reference to the
accompanying drawings in which:

Figure 1 is an upper perspective view of an adjust-
able stopper assembly;

Figure 2 is a lower perspective view of the assembly
of Figure 1;

Figure 3 is a perspective section view of the assem-
bly of Figures 1 and 2 shown with the lock ring in the
locked condition;

Figure 4 is a perspective view of the base of the
assembly of Figures 1 to 3;

Figure 5 is a perspective section view of the bumper
of the assembly of Figures 1 to 3;

Figure 6 is a perspective view of an alternative bump-
er for use in the assembly of Figures 1 to 3;

Figure 7 is a perspective view of the lock ring of the
assembly of Figures 1 to 3;

Figure 8 is a perspective section view of the lock ring
of Figure 7;

Figure 9 is an end view of the lock ring of Figures 7
and 8 showing its elliptical cam surface;

Figure 10 is a perspective view of the sleeve of the
assembly of Figures 1 to 3; and

Figure 11 is a perspective section view of the sleeve
of Figure 10.
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[0043] Referring now to Figures 1 to 3, there is shown
an adjustable stopper assembly 1 for a vehicle door or
hood (not shown). The assembly includes a base 2 for
mounting the assembly to a vehicle, a bumper 3 mounted
to the base 2 and a lock ring 4 rotatable between an
unlocked condition, in which the bumper 3 is movable
toward the base 2, and a locked condition, in which move-
ment of the bumper 3 toward the base 2 is inhibited. A
core 20 projects from the base 2 and a sleeve 5 surrounds
the core 20 and is received between the bumper 3 and
the base 2.

[0044] As shown more clearly in Figure 4, the core 20
is non-round, having a square cross-section in this ex-
ample. Each of a pair of opposed sides of the core 20
includes a series of outwardly projecting serrated teeth
21, which provide gripping features that will be discussed
further below. The base 2 has a generally obround
mounting portion 22 with a pair of holes 23 through its
thickness for receiving fasteners (not shown) that secure
the base 2, and therefore the entire assembly 1, to a
vehicle body (not shown). The base 2 also has a cylin-
drical receptacle 24 projecting from the mounting portion
22 at an acute angle. The core 20 is located within the
cylindrical receptacle 24 and is coaxial therewith.
[0045] Turning now to Figure 5, the bumper 3 is gen-
erally cylindrical in shape, with a radial flange 30 at one
of its ends. The radial flange 30 includes a plurality of
shallow depressions 31 spread equally about its periph-
ery. The bumper 3 also includes a closed end 32 with a
circular central recess 33 to accommodate an injection
point required for injection moulding the bumper 3. The
radial flange 30 is located at the opposite end of the
bumper, which is open to provide access to a female
thread 34 within the bumper 3. The radial flange 30 and
female thread 34 are provided by a separate component
that is overmoulded with an elastomeric material to pro-
vide a resilient bumper 3 against which the vehicle door
or hood is to abut.

[0046] Figure 6 shows an alternative bumper 3’, which
is similar to the bumper 3 shown in Figures 1to 5, wherein
like features are labelled with like features followed by a
". The bumper 3’ shown in Figure 6 differs from that of
Figures 1to 5 only in that it includes an elongated recess
33’ in place of the circular central recess 33. The elon-
gated recess 33’ originates at the centre of the closed
end 32’ and extends radially outwardly. This elongated
recess 33’ provides an indication of the radial position of
the bumper 3’, which is useful when making final adjust-
ments to the position of the bumper 3’ as described fur-
ther below.

[0047] Figures 7 to 9 illustrate more clearly the lock
ring 4, which is generally cylindrical and includes a first
ring portion 40a received within the cylindrical receptacle
24 of the base 2 and a second ring portion 40b surround-
ing the bumper 3. The lock ring 4 also includes a pair of
cams 41 at the junction between the first and second ring
portions 40a, 40b. An inner cam surface 42 is formed by
the cams 41. The inner cam surface 42 is non-round, in
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this case elliptical.

[0048] A series of inwardly projecting first stops 43 are
provided by respective barbed ends of three resilient
arms 43a described in the second ring portion 40b. A
series of inwardly projecting second stops 44 at are also
provided by respective barbed ends of two resilient arms
44a described in the first ring portion 40a, thereby pro-
viding inwardly projecting stops 43, 44 at each end of the
lock ring 4. A plurality of inwardly extending axial ridges
45 are spaced about an inner surface of the second ring
portion 40b. Similarly, a plurality of axial depressions 46
are spaced about an inner surface of the first ring portion
40a.

[0049] As shown more clearly in Figures 10 and 11,
the sleeve 5 is generally cylindrical with a pair of opposed
resilient arms 50 each having an outwardly projecting
cam 50a and a series of inwardly projecting serrated teeth
51 adjacent its free end. The sleeve 5 also has a pair of
part-annular recessed stops 52 adjacent a first of its ends
thatreceive and engage with the inwardly projecting sec-
ond stops 44 of the lock ring 4. In this example, the stops
52 of the sleeve 5 and the second stops 44 of the lock
ring 4 include cooperating frustoconical surfaces 44b,
52a. During assembly, the sleeve 5 is inserted into the
lock ring 4, and so the frustoconical surfaces 44b of the
second stops 44 of the lock ring 4 provide a lead-in for
urging the resilient arms 44a apart until the second stops
44 snap into engagement with the recessed stops 52 of
the sleeve 5.

[0050] The sleeve 5 is tubular, but while it is substan-
tially cylindrical externally, the sleeve 5 includes a core
receptacle 53 having a non-round cross-section, square
in this example, to receive the correspondingly shaped
core 20. Externally, the sleeve 5 includes a plurality of
axial ridges 54 spaced equally about its periphery. The
axial ridges 54 are configured to be received within the
axial depressions 46 of the lock ring 4, thereby to inhibit
rotation of the lock ring 4 relative to the sleeve 5. The
sleeve 5 also includes a male thread 55 at the second of
its ends, for cooperation with the female thread 34 of the
bumper 3.

[0051] As is most clear from Figure 3, the core 20 of
the base 2 is received within the core receptacle 53 of
the sleeve 5, which itself is received within the lock ring
4 and first ring portion 40a of the lock ring 4 is received
within the cylindrical receptacle 24 of the base 2. The
bumper 3 is received within the second ring portion 40b
of the lock ring 4 and the female thread 34 of the bumper
3 engage the male thread 55 of the sleeve 5. The first
stops 43 of the lock ring 4 cooperate with the radial flange
30 of the bumper 3 to prevent the bumper 3 from being
removed from the assembly 1.

[0052] The lock ring 4 is rotatable to cause the cams
41 thereof to engage the cams 50a of the resilient arms
50, thereby to clamp the core 20 between the resilient
arms 50. More specifically, the resilient arms 50 of the
sleeve 5 are oriented at 90° relative to the cams 41 of
the lock ring 4 when the lock ring 4 is in the unlocked
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condition. In this condition, the resilient arms 50 are re-
laxed, as shown in Figures 10 and 11. In the locked con-
dition, the cams 41 of the lock ring 4 engage the cams
50a of the resilient arms 50 such that the core 20 is
clamped between the resilient arms 50, as shown in Fig-
ure 3.

[0053] Moreover, the axial ridges 54 of the sleeve 5
engage with the axial depressions 46 of the lock ring 4
when the lock ring 4 is in each of the locked and unlocked
condition. As a result, these catch features 54, 46 inhibit
rotation of the lock ring 4 out of each of the locked and
unlocked conditions.

[0054] As the lock ring 4 is rotated from the unlocked
condition toward the locked condition, the sliding engage-
ment between the inner cam surface 42 and the cams
50a of the resilient arms 50 gradually urges the resilient
arms 50 inwardly, thereby to clamp the core 20 between
the resilientarms 50. When the lock ring 4 is in the locked
condition, the serrated teeth 51 of the resilient arms 50
engage the serrated teeth 21 of the core 2 to prevent
movement between the core 20, and therefore the base
2, and the sleeve 5.

[0055] Whenthelockring4isinthe unlocked condition,
however, the sleeve 5 is able to slide along the core 20,
and thereby move toward or away from the base 2. In
this, unlocked condition, itis preferable that there is some
engagement between the serrated teeth 21, 51, but
where an axial force applied to the sleeve 5 causes the
resilient arms 50 to flex slightly outwardly to allow the
serrated teeth 21, 51 to disengage and reengage. This
provides a step-wise adjustment of the sleeve 5 along
the core 20.

[0056] The threaded engagement between the bump-
er 3 and the sleeve 5 enables a fine-tune adjustment of
the position of the bumper 3 relative to the base 2 when
the sleeve 5 is secured in position to the base 2. The
depressions 31 of the bumper 3 engage the ridges 45 of
the lock ring 4 as the bumper 3 is rotated relative to the
sleeve 5. These catch features 31, 45 provide an audible
clicking sound, which facilitates step-wise adjustment of
the bumper 3 relative to the sleeve 5.

[0057] In use, the stopper assembly 1 is mounted to
the vehicle and the lock ring 4 is placed in the unlocked
condition. The door or hood is then closed against the
bumper 3 to urge the bumper 3 toward a base 2. This
force pushes the sleeve 5 along the core 20 to a position
that corresponds largely to that which is appropriate for
the vehicle. The door or hood is then be opened and the
lock ring 4 is rotated from the unlocked condition to the
locked condition. This prevents movement of the sleeve
5 relative to the base 2, thereby inhibiting movement of
the bumper 3 relative to the base.

[0058] Howeverand as explained above, itis common
for the position of the door or hood not to be flush with a
surrounding stationary structural part (forexample a body
of the vehicle). Fine tune adjustment of the position of
the bumper 3 may therefore be achieved by rotating it
relative to the sleeve 5, as explained above. This process
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may be repeated several times until the door or hood is
in the desired position.

[0059] The skilled person will appreciate that the elon-
gated recess 33’ of the bumper 3’ of Figure 6 provides
an indication of its radial position, which may be advan-
tageous when carrying out this fine tune adjustment. The
skilled person will also appreciate from the aforemen-
tioned disclosure that the lock ring 4 and bumper 3, 3’
are advantageously operable by hand with no tools.
[0060] It will be appreciated by those skilled in the art
that several variations to the aforementioned embodi-
ments are envisaged without departing from the scope
oftheinvention. Itwill also be appreciated by those skilled
in the art that any number of combinations of the afore-
mentioned features and/or those shown in the appended
drawings provide clear advantages over the prior art and
are therefore within the scope of the invention described
herein.

Claims

1. Anadjustable stopperassembly (1) foravehicle door
or hood, the assembly comprising a base (2) for
mounting the assembly to a vehicle, a bumper (3, 3’)
mounted to the base (2) and a lock ring (4) rotatable
between an unlocked condition, in which the bumper
(3, 3’) is movable toward the base (2), and a locked
condition, in which movement of the bumper (3, 3’)
toward the base (2) is inhibited.

2. The adjustable stopper assembly (1) of claim 1 com-
prising a core (20) projecting from the base (2) and
a sleeve (5) between the bumper (3, 3’) and the base
(2) and surrounding the core (20), wherein the sleeve
(5) clamps the core (20) when the lock ring (4) is in
the locked condition, thereby to inhibit movement of
the bumper (3, 3’) along the core (20).

3. The adjustable stopper assembly (1) of claim 2,
wherein the lock ring (4) surrounds the sleeve (5)
and rotation of the lock ring (4) causes an inner cam
(41) of the lock ring (4) to urge a resilient arm (50)
of the sleeve (5) into engagement with the core (20)
when the lock ring (4) is rotated from the unlocked
condition to the locked condition

4. The adjustable stopper assembly (1) of claim 3,
wherein the inner cam (41) of the lock ring (4) com-
prises a non-round inner surface (42) that engages
the resilient arm (50) on rotation of the lock ring (4)
relative to the sleeve (5).

5. The adjustable stopper assembly (1) of claim 3 or
claim 4, wherein the resilient arm (50) is one of a pair
of opposed resilient arms (50) movable into engage-
ment with the core (20) when the lock ring (4) is ro-
tated from the unlocked condition to the locked con-
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dition, thereby to clamp the core (20) between the
resilient arms (50).

The adjustable stopper assembly (1) of any one of
claims 2to 5, wherein the core (20) comprises a grip-
ping feature (21) for cooperation with a correspond-
ing gripping feature (51) of the sleeve (5) to inhibit
movement of the sleeve (5) along the core (20) when
the lock ring (4) is in the locked condition.

The adjustable stopper assembly (1) of any one of
claims 2to 6, wherein the bumper (3, 3’) is threadedly
connected to the sleeve (5) for further adjusting its
position relative to the base (2).

The adjustable stopper assembly (1) of claim 7,
wherein the lock ring (4) surrounds the bumper (3,
3’) and the sleeve (5) and includes a first stop (43)
for cooperating with a stop (30) of the bumper (3, 3’)
and a second stop (44) for cooperating with a stop
(52) of the sleeve (5), thereby to retain the bumper
(3, 3’) on the sleeve (5).

The adjustable stopper assembly (1) of claim 8 com-
prising a plurality of catch features (45, 31) between
the lock ring (4) and the bumper (3, 3’) for providing
a step-wise threaded adjustment of the bumper (3,
3’) relative to the sleeve (5).

The adjustable stopper assembly (1) of any one of
claims 7 to 9, wherein the bumper (3’) has an indi-
cator (33’) for indicating a rotational position thereof
relative to the base (2).

The adjustable stopper assembly (1) of any preced-
ing claim, wherein the lock ring (4) is operable by
hand with no tools.

The adjustable stopper assembly (1) of any preced-
ing claim, wherein the core (20) and a core recepta-
cle (53) of the sleeve (5) that receives the core (20)
have a cooperating non-round shape to inhibit rela-
tive rotation therebetween.

The adjustable stopper assembly (1) of any preced-
ing claim comprising a plurality of catch features (54,
46) between the sleeve (5) and the lock ring (4) for
inhibiting rotation of the lock ring (4) out of at least
one of the locked and unlocked conditions.

The adjustable stopper assembly (1) of any preced-
ing claim, wherein the bumper (3, 3’) has a closed
end (32, 32’) for cooperating with the vehicle door or
hood.

A method of adjusting a vehicle door or hood stopper
assembly (1), the method comprising closing a door
or hood to cause a bumper (3, 3’) of the assembly
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(1) to move toward a base (2) to which it is adjustably
mounted by an adjustment means (20, 5) and rotat-
ing a lock ring (4) to lock the adjustment means (20,
5) to inhibit movement of the bumper (3, 3’) relative
to the base (2).
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