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(54) A CAM ARRANGEMENT

(57) A cam arrangement 10 is provided for a lock
mechanism 12 of a closure 50, e.g. a window or door
closure. The cam arrangement 10 comprises a cam 14
rotatable about an axis between a plurality of angular
positions; and a retention mechanism which, when en-
gaged, retains the cam 14 in its current angular position.

The cam 14 is moveable along the axis between a first
axial position in which the retention mechanism is en-
gaged and a second axial position in which the retention
mechanism is disengaged. In this way, when the cam 14
is in its second axial position it may be rotated between
the plurality of angular positions.
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Description

Technical Field of the Invention

[0001] The present invention relates to a cam arrange-
ment and specifically to a cam arrangement for a locking
mechanism such as a locking mechanism for a door or
window.

Background to the Invention

[0002] Cams are used in locking mechanisms for clo-
sures such as windows or doors. Generally, they provide
a point of contact or engagement with a corresponding
slot or aperture, for example in a frame associated with
the window or door. In many cases, the position of the
cam in the locking mechanism can be altered to adjust
contact pressure between the window or door and the
corresponding frame. Conventionally, this movement
may be achieved using specific tooling. However, this
can make it difficult or even impossible to adjust the con-
tact pressure without such tooling.
[0003] It would therefore be advantageous to provide
a cam arrangement whereby specific tooling is not re-
quired to adjust the contact pressure between an asso-
ciated window or door sash and its corresponding frame.
[0004] It is an aim of an embodiment or embodiments
of the invention to overcome or at least partially mitigate
the problems associated with the prior art.

Summary of the Invention

[0005] According to an aspect of the invention there is
provided a cam arrangement for a lock mechanism of a
closure, the cam arrangement comprising: a cam rotat-
able about an axis between a plurality of angular posi-
tions; and a retention mechanism which, when engaged,
retains the cam in its current angular position; wherein
the cam is moveable along the axis between a first axial
position in which the retention mechanism is engaged
and a second axial position in which the retention mech-
anism is disengaged such that when the cam is in its
second axial position it may be rotated between the plu-
rality of angular positions.
[0006] Advantageously, this allows for the angular po-
sition of the cam to be adjusted without requiring specific
tooling. Rather, the cam arrangement is configured such
that the cam may be displaced axially, thereby disengag-
ing the retention mechanism, and allowing the cam to be
rotated between the plurality of angular positions as de-
sired. The provision of the retention mechanism ensures
that the cam is retained in the desired angular position
post adjustment.
[0007] In some embodiments the axis about which the
cam is rotatable may be offset from a central axis through
the cam. In this way, the cam may be rotatable eccentri-
cally about the axis. Advantageously, eccentric rotation
about the axis may allow for the position of the cam to

be adjusted in a plane perpendicular to the axis of rota-
tion. This may, for example, be used to adjust a contact
pressure between the closure and a corresponding
frame.
[0008] The retention mechanism may be configured to
provide an interference fit between the cam and a further
component of the cam arrangement, or between the cam
and the lock mechanism. In use, movement of the cam
to its second axial position may move the retention mech-
anism of the cam arrangement clear of the further com-
ponent of the cam arrangement or the lock mechanism
thereby removing the interference fit therebetween.
[0009] In embodiments, the retention mechanism com-
prises a plurality of splines on a surface of the cam. The
number of splines provided on the cam may define the
number of angular positions in which the cam can be
retained by the retention mechanism.
[0010] A further component of the cam arrangement
may comprise complementary splines. In such embodi-
ments, the plurality of splines on the cam may be config-
ured to engage with the complementary splines on the
further component of the cam arrangement and provide
an interference fit therebetween.
[0011] In some embodiments, the plurality of splines
on the surface of the cam may be configured to engage
with complementary splines on the lock mechanism. In
use, the plurality of splines on the surface of the cam may
be configured to engage with complementary splines on
the lock mechanism may provide an interference fit ther-
ebetween to retain the cam in its current angular position.
[0012] The splines may be provided on an outer sur-
face of the cam. In such embodiments, complementary
splines on a further component of the cam arrangement
may be provided on an inner surface thereof. Alterna-
tively, the splines may be provided on an inner surface
of the cam, and the complementary splines on the further
component of the cam arrangement may be provided on
an outer surface thereof.
[0013] In embodiments, the plurality of splines may be
provided on the outer surface of the cam and may be
configured to engage with complementary splines on an
inner surface of the lock mechanism. For example, the
plurality of splines on the outer surface of the cam may
be configured to engage with complementary splines on
an inner surface of an aperture in the lock mechanism.
In other embodiments, the plurality of splines may be
provided on an inner surface of the cam and may be
configured to engage with complementary splines on an
outer surface of the lock mechanism.
[0014] In some embodiments the further component
of the cam arrangement comprises a shaft to which the
cam may be coupled. In such embodiments the coupling
between the shaft and the cam may provide an interfer-
ence fit for retaining the cam in its current angular posi-
tion. For example, in some embodiments the cam may
comprise a plurality of splines on a surface thereof which
may engage with complementary splines provided on a
surface of the shaft. In such embodiments the cam ar-
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rangement may be configured such that in its first axial
position the cam is retained in its current angular position
by means of the engagement of the plurality of splines
of the cam and complementary splines provided on the
shaft. In its second axial position, the cam may be at least
partly decoupled from the shaft, with the plurality of
splines of the cam and the complementary splines of the
shaft disengaged and the cam able to rotate between the
plurality of angular positions.
[0015] In other embodiments, the plurality of splines
on the cam may be configured to engage with comple-
mentary splines on the lock mechanism. In use, the en-
gagement between the cam and the lock mechanism
may provide an interference fit for retaining the cam in
its current angular position. In such embodiments the
cam arrangement may be configured such that, in use,
in its first axial position the cam is retained in its current
angular position by means of the engagement of the
splines of the cam and the complementary splines on the
lock mechanism. In its second axial position, in use, the
cam may be at least partly decoupled from the lock mech-
anism, with the plurality of splines of the cam and the
complementary splines on the lock mechanism being dis-
engaged and the cam able to rotate between the plurality
of angular positions.
[0016] In embodiments, the first axial position compris-
es a position at which the cam, when mounted to a sup-
porting member of the lock mechanism, projects a first
distance from a surface of the supporting member. The
second axial position comprises a position at which the
cam, when mounted to the supporting member of the
lock mechanism, projects a second distance from the
surface of the supporting member. The second distance
may be greater than the first distance. In some embodi-
ments the second distance is greater than the first dis-
tance. The first distance may be approximately 7.7mm.
The second distance may be up to 10.0mm, for example
approximately 9.0mm.
[0017] It is noted that other cam sizes are envisaged
and are dependent on the operating requirements of the
cam arrangement which may encompass a range of dif-
ferent distances.
[0018] The cam arrangement may comprise a spacer
operable to act as an end stop for the cam in its first axial
position. For example, the spacer may be configured to
prevent the cam moving past its first axial position to a
position where it projects less than the first distance from
the supporting member. The spacer may be integrally
formed with a portion of the cam arrangement.
[0019] The cam arrangement may comprise a spacer
operable to act as an end stop for the cam in its second
axial position. For example, the spacer may be config-
ured to prevent the cam moving past its second axial
position to a position where it projects more than the sec-
ond distance from the supporting member. The spacer
may be integrally formed with a portion of the cam ar-
rangement.
[0020] In some embodiments the cam arrangement

may comprise a biasing member. In such embodiments,
the cam may be moveable between its first axial position
and its second axial position with or against a biasing
force provided by a biasing member. For example, the
cam arrangement may be configured such that the cam
is held in its first axial position under the biasing force,
and is moveable against the biasing force to its second
axial position. Advantageously, the cam arrangement
may be configured such that the cam is automatically
reset to its first axial position - i.e. in a position where the
retention mechanism is engaged. This ensures that the
angular position of the cam is not able to be inadvertently
adjusted.
[0021] The biasing member may comprise a com-
pressible biasing member, and the biasing force provided
by the biasing member may arise via compression of the
biasing member. In such embodiments, the cam may be
moved against the biasing force provided by the biasing
member by compressing the biasing member. The com-
pressible biasing member may comprise a resilient ma-
terial, or may comprise a spring, for example. In some
embodiments the biasing member comprises a washer.
The washer may be a spring washer such as a Belleville
washer, a curved disc spring washer or a wave washer,
for example.
[0022] In some embodiments the biasing member
comprises an extendable biasing member, and the bias-
ing force provided by the biasing member may arise via
extension of the biasing member. In such embodiments,
the cam may be moved against the biasing force provided
by the biasing member by extending the biasing member.
The extendable biasing member may comprise a resilient
material, or may comprise a spring, for example.
[0023] According to a further aspect of the invention
there is provided a lock mechanism for a closure, the lock
mechanism comprising the cam arrangement of a pre-
ceding aspect of the invention mounted to a supporting
member.
[0024] The lock mechanism may comprise a casement
espagnolette type arrangement, for example, for provid-
ing a lock mechanism for a window. The lock mechanism
may comprise a tilt and turn type arrangement, for ex-
ample, for providing a lock mechanism for a window or
door. The lock mechanism may comprise a parallel slide
and tile type arrangement, for example, for providing a
lock mechanism for sliding doors such as patio doors.
The lock mechanism may comprise a multipoint lock type
arrangement, for example, for providing a lock mecha-
nism for a window or door.
[0025] According to another aspect of the invention
there is provided a closure comprising the cam arrange-
ment or the lock mechanism of any preceding aspect of
the invention.
[0026] The closure may comprise a window or door
sash. The closure may comprise a tilting, turning or slid-
ing closure arrangement.
[0027] In embodiments the closure comprises a frame
into which the window or door sash may be positioned.
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The frame may comprise an elongate slot or aperture
therein for engagement of the cam of the lock mecha-
nism.
[0028] Within the scope of the claims it is expressly
intended that the various aspects, embodiments, exam-
ples and alternatives set out in the preceding paragraphs,
in the claims and/or in the following description and draw-
ings, and in particular the individual features thereof, may
be taken independently or in any combination.

Detailed Description of the Invention

[0029] In order that the invention may be more clearly
understood one or more embodiments thereof will now
be described, by way of example only, with reference to
the accompanying drawings, of which:

Figure 1 is a perspective view of a cam arrange-
ment and lock mechanism of the present
invention;

Figure 2 is a series of images illustrating the oper-
ational use of the cam arrangement of the
present invention;

Figure 3 is a perspective view of the cam arrange-
ment and lock mechanism of the preced-
ing Figures showing the cam arrange-
ment in an exploded view; and

Figures 4-6 are perspective views showing the cam
arrangement and lock mechanism of the
preceding Figures.

[0030] An embodiment of the invention is illustrated in
Figures 1 - 3. It relates to a cam arrangement 10 for a
lock mechanism 12, for example for a closure such as a
window or door. The cam arrangement 10 is configured
to be mounted on a supporting member 16 of the lock
mechanism and comprises a cam 14 which is moveable
between two axial positions, e.g. a first axial position and
a second axial position. The invention extends to the lock
mechanism 12 including the cam arrangement 10, and
a closure 50 including the lock mechanism 12 and/or the
cam arrangement 10.
[0031] In a second axial position, such as the position
of cam 14 shown in Figure 1, the cam 14 is rotatable
between a plurality of angular positions. In a first axial
position, the angular position of the cam 14/14’ is re-
tained. Specifically, a retention mechanism (described in
detail below) is engaged which prevents rotation of the
cam 14/14’.
[0032] In use, the cam 14 is rotatable about an axis
which is offset from a central axis through the cam 14.
In this way, the cam 14 may rotate eccentrically about
the axis. Eccentric rotation of the cam 14 about the axis
results in a corresponding change in the position of the
cam in a plane perpendicular to the axis of rotation. This

is shown in Figure 2, where the lateral (and longitudinal)
position of the cam 14 with respect to the supporting
member 16 can be adjusted through rotation of the cam
14 about the axis. Specifically, the cam 14 may be ad-
justed laterally by a distance of +/- "x" from a position
which is substantially central with respect to the support-
ing member 16.
[0033] Advantageously, changing the position of the
cam 14 with respect to the supporting member 16 can
be used to adjust a contact pressure between an asso-
ciated closure sash in which the lock mechanism is used
and a corresponding frame.
[0034] Cam 14 includes an upper portion 22, an upper
cam shaft 20, intermediate spacer 24, an intermediate
cam shaft 21 and a lower cam shaft 23.
[0035] The upper portion 22 and spacer 24 each com-
prise a disc-shaped structure and are shown integrally
formed at opposing ends of the upper cam shaft 20. The
upper portion 22 and upper cam shaft 20 together provide
a point of engagement for the cam 14 for engaging with
a corresponding slot or aperture, e.g. in a frame of the
closure. With the cam arrangement 10 mounted to the
supporting member 16, the intermediate spacer 24 is pro-
vided adjacent to an upper surface 28 of the supporting
member 16 and is operable to act as an end stop to for
the cam 14 - e.g. to prevent the cam 14 moving past its
first axial position to a position where it projects less than
a first distance from the upper surface 28 of the support-
ing member 16.
[0036] The intermediate cam shaft 21 includes a first
shaft portion 21a and a second shaft portion 21b. First
shaft portion 21a includes a series of splines on a surface
thereof which form a retention mechanism for retaining
the cam 14 in a given angular position (discussed in detail
below). The second shaft portion 21b does not include
any splines but instead comprises a substantially
smooth, cylindrical portion of the cam 14.
[0037] The lower cam shaft 23 is provided for coupling
with further components of the cam arrangement 10 in
order to mount the cam arrangement 10 to the supporting
member 16. For example, in the illustrated embodiment,
the cam arrangement 10 additionally includes a biasing
member 18 and a lower spacer 26. In use, the lower
spacer 26 is provided between a lower surface 30 of the
supporting member 16 and an end of the lower shaft 23.
The biasing member 18 is provided about the lower cam
shaft 23 and between the lower spacer 26 and the lower
surface 30 of the supporting member 16. In this arrange-
ment, the biasing member 18 is provided in an abutting
relationship with the lower spacer 26 and the lower sur-
face 30 of the supporting member 16 and may be com-
pressed between the lower surface 30 of the supporting
member 16 and the lower spacer 26 on moving the cam
14 from its first axial position to its second axial position.
This compression gives rise to a biasing force to urge
the cam 14 back to its first axial position, for example to
urge the cam 14 to a position where the retention mech-
anism is engaged thereby preventing inadvertent adjust-
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ment in the lateral and/or longitudinal position of the cam
14.
[0038] As shown, the supporting member 16 consists
of an upper supporting arm 16a and a lower supporting
arm 16b. Figures 1 - 3 show the cam arrangement 10
being operably mounted to the lower supporting arm 16b,
and the cam arrangement 10’ being operably mounted
to the upper supporting arm 16a. The cam arrangement
10 is mounted to the lower supporting arm 16b in such
a way that it projects through a slot 38 in the upper sup-
porting arm 16a.
[0039] In use, the upper supporting arm 16a and the
lower supporting arm 16b are moveable with respect to
one another. Specifically, the upper supporting arm 16a
and lower supporting arm 16b may slide with respect to
one another. This may be caused through operation of
a gear arrangement 40 of the lock mechanism (as de-
scribed with reference to Figures 5 and 6). Movement of
the supporting arms 16a, 16b with respect to one another
results in relative movement of the cam 10 along the slot
38 in the upper supporting arm 16a. This may be as a
result of movement of the cam 10 along the slot 38 which
remains substantially stationary relative to the lock mech-
anism 12, or movement of the supporting arm 16a with
respect to the cam 10 which remains substantially sta-
tionary relative to the lock mechanism 12. Further, move-
ment of the supporting arms 16a, 16b with respect to one
another causes relative movement of at least one of the
cams 14, 14’ with respect to a corresponding slot or ap-
erture in a frame of the closure - e.g. to cause the cam
14, 14’ to engage with the slot or aperture. This is shown
in Figures 5 and 6, and described in detail below.
[0040] Cam arrangement 10’ may be configured in
substantially the same way as cam arrangement 10. Al-
ternatively, cam arrangement 10’ may comprise a cam
14’ which is fixed in terms of its rotational position.
[0041] The cam arrangement 10’ shown is fixed in po-
sition with respect to the upper supporting arm 16a of the
supporting member 16 and is not configured to move
along a corresponding elongate slot in the lower support-
ing arm 16b of the supporting member 16, for example.
However, and as described herein, in embodiments the
cam arrangement 10’ may move relative to other opera-
tional components of the lock mechanism 12 in order to
engage with a corresponding slot or aperture in a frame
of the closure.
[0042] As discussed herein, the cam 14 comprises an
intermediate cam shaft 21 which includes a first shaft
portion 21a and a second shaft portion 21b. First shaft
portion 21a includes a series of splines on a surface
thereof which form a retention mechanism for retaining
the cam 14 in a given angular position. The second shaft
portion 21b does not include any splines but instead com-
prises a substantially smooth, cylindrical surface.
[0043] The splines are provided on an outer surface of
the first shaft portion 21a and are configured, in use, to
engage with corresponding splines provided on an inner
surface of an aperture 19 through the lower supporting

arm 16b of supporting member 16 - see Figure 3. En-
gagement of the splines on the first shaft portion 21a with
the complementary splines on the inner surface of the
aperture 19 forms an interference fit which prevents ro-
tation of the cam 14. In the illustrated embodiment, the
cam arrangement 10 is configured such that the splines
on the first shaft portion 21a are configured to engage
with the complementary splines on the inner surface of
the aperture 19 when the cam 14 is in its first axial posi-
tion.
[0044] Further, with the cam 14 in its second axial po-
sition as shown in Figure 1, the splines on the first shaft
portion 21a are disengaged from the complementary
splines on the inner surface of the aperture 19. Specifi-
cally, and described with reference to the orientation of
the lock mechanism shown in Figure 1, the first shaft
portion 21a is moved upwardly away from the inner sur-
face of the aperture 19 and is replaced by second shaft
portion 21b which is brought proximal to the inner surface
of the aperture 19. As discussed herein, the second shaft
portion 21b comprises a substantially smooth cylindrical
surface which is free to rotate with respect to the aperture
19 thereby allowing for rotation of the cam 14. Accord-
ingly, moving the cam 14 to its second axial position dis-
engages the retention mechanism of the cam arrange-
ment 10 and results in the cam 14 being able to rotate
between the plurality of angular positions.
[0045] Once rotated to the desired angular position,
the cam 14 may be moved back to its first axial position.
In doing so, the splines on the first shaft portion 21a are
brought back into engagement with the complementary
splines on the inner surface of the aperture 19 which
thereby prevents further rotation of the cam 14.
[0046] The provision of the biasing member 18 ensures
that the cam 14 is automatically returned to its first axial
position following rotation of the cam 14.
[0047] Advantageously, the embodiment described
herein allows for the angular position of the cam 14, and
hence its lateral and longitudinal position with respect to
the supporting member 16, to be adjusted without requir-
ing specific tooling. Rather, the cam arrangement 10 is
configured such that the cam 14 may be displaced axially,
perhaps against a biasing force provided by biasing
member 18, thereby disengaging the retention mecha-
nism, and allowing the cam 14 to be rotated between the
plurality of angular positions as desired. The provision of
the retention mechanism ensures that the cam 14 is re-
tained in the desired angular position post adjustment.
[0048] Figure 4 shows cam arrangements 10, 10’, 10",
10’" of a lock mechanism 12 in position on a closure sash
50, which may be a door or window sash. Cam arrange-
ments 10, 10" may be equivalent to cam arrangement
10 shown in the preceding Figures. Cam arrangements
10’, 10"’ may be equivalent to cam arrangement 10’
shown in the preceding Figures.
[0049] Figures 5 and 6 show cam arrangement 10 and
lock mechanism 12, in use, as part of a system for closing
and/or securing a closure 50. The lock mechanism 12
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shown in Figures 5 and 6 differs from lock mechanism
12 shown in the preceding Figures only in that the position
of cam arrangements 10, 10’ has been reversed. The
operational use is substantially the same. Equivalent ref-
erence numerals have been used to aid understanding.
[0050] Specifically, Figures 5 and 6 show how the cam
arrangement 10’ of lock mechanism 12’ may engage with
a locking arrangement 100 which may, for example, be
provided in a corresponding frame of the associated clo-
sure.
[0051] The locking arrangement 100 comprises a se-
ries of elongate slots 102, 104a, 104b, 104c, 104d which
are configured, in use, to engage with cams 14, 14’, etc.
of the lock mechanism 12 to close and/or secure the clo-
sure. Specifically, and as shown, slot 102 is configured
to engage with cam arrangement 10’, and slot 104d is
configured to engage with cam arrangement 10. Slots
104a, 104b and 104d may each be configured to engage
with cam arrangements of further lock mechanisms, for
example, on adjacent window or door sashes.
[0052] In Figure 5, the lock mechanism 12 is shown in
a position prior to engagement with the locking arrange-
ment 100. Specifically, cam arrangement 10’ is shown
proximal to the slot 102 of locking arrangement 100. Upon
closing the associated closure - i.e. moving from Figure
5 to Figure 6, cam 14’ of cam arrangement 10’ is brought
into contact with the slot 102, and in particular contact
surface 103 of the slot 102.
[0053] Following closing of the associated closure,
cam 14 of cam arrangement 10 can be brought into en-
gagement with slot 104d, for example, to secure the clo-
sure. As is described in detail below, this may be per-
formed through use of an operating handle.
[0054] Specifically, lower supporting arm 16b may be
moved relative to upper supporting arm 16a causing the
cam 14 of cam arrangement 10 to move towards and
subsequently into contact with the slot 104d. Slot 38 in
the upper supporting arm 16a allows the cam arrange-
ment 10 to move with respect to the upper supporting
arm 16a and engage with slot 104d, whilst cam arrange-
ment 10’ remains stationary (i.e. engaged with slot 102).
Although not shown in the Figures, slot 104d may include
a contact surface, in the same way as slot 102 includes
contact surface 103.
[0055] In order to unlock and open the closure, the re-
verse process is followed. Specifically, lower supporting
arm 16b is moved relative to upper supporting arm 16a,
e.g. through rotation of an associated operating handle,
causing the cam 14 of cam arrangement 10 to move away
from and out of contact with the slot 104d. Subsequently,
cam 14’ of cam arrangement 10’ is moved out of contact
with the slot 102, and in particular contact surface 103
of the slot 102. This may be achieved through opening
of the closure itself.
[0056] As shown in Figures 5 and 6, the lock mecha-
nism 12 additionally includes a gear arrangement 40. In
use, the gear arrangement 40 is operable to act on the
supporting arms 16a, 16b of the supporting member 16

to cause relative movement thereof. For example, rota-
tion of one or more gears of the gear arrangement 40
causes linear movement of one or both of the supporting
arms 16a, 16b of the supporting member 16.
[0057] The gear arrangement 40 includes an aperture
42 therein for receiving, for example, a spindle of an as-
sociated operating handle. In this way, acting on the op-
erating handle - e.g. rotation of the operating handle -
causes simultaneous rotation of one or more gears of
the gear arrangement 40 causing linear movement of
one or both of the supporting arms 16a, 16b of the sup-
porting member. In the illustrated embodiment, rotation
of the operating handle causes the lower supporting arm
16b to move linearly with respect to the upper supporting
arm 16a, causing movement of the cam arrangement 10
towards or away from elongate slot 104d.
[0058] As described herein, adjusting the angular po-
sition of the cam 14 results in a change in the lateral
and/or longitudinal position of the cam 14 with respect to
the supporting member 16. In use, altering the position
of the cam in this sense also adjusts its position with
respect to the locking arrangement 100. Accordingly, ad-
justing the position of the cam 14 in this way changes
how the cam 14 engages with the contact surface of slot
104d which in turn changes the contact pressure be-
tween the closure 50 (in which the lock mechanism 12
is incorporated) and an associated frame (not shown) in
which the locking arrangement 100 may be incorporated.
For example, the cam 14 may be brought into contact
with different portions of the contact surface, or at a dif-
ferent contact pressure with the contact surface of the
slot 104d depending on its lateral and longitudinal posi-
tion with respect to the locking arrangement 100.
[0059] Components of the cam arrangement 10 may
be integrally formed, or may comprise separate compo-
nents which are fixed together, e.g. by a fastening or
fixing means. In embodiments, one or more components
of the cam arrangement 10 may be riveted, for example
via a spin riveting process. In embodiments, one or more
components of the cam arrangement 10 may be fixed
together using a retaining washer or a clip arrangement,
for example.
[0060] Although the cam arrangement 10 is shown
herein to comprise a cam 14 which is displaced outwardly
to disengage the retention mechanism, it will be appre-
ciated that the cam arrangement 10 may be configured
in the opposite sense in that the cam 14 may be moveable
to its first axial position from its second axial position to
disengage the retention mechanism.
[0061] Further, the illustrated embodiments include the
provision of a biasing member 18 in the form of a com-
pressible wave washer which gives rise to the biasing
force upon compression of the washer. However, it will
be appreciated that other forms of biasing member may
be used such as a resilient material, or a spring, for ex-
ample. Further, the biasing member may comprise an
extendable biasing member which gives rise to the bias-
ing force upon extension or stretching of the biasing

9 10 



EP 3 744 935 A1

7

5

10

15

20

25

30

35

40

45

50

55

member.
[0062] It will also be appreciated that in embodiments
the biasing member 18 may be omitted. Rather, the cam
14 may be moved between axial positions solely under
the action of an operator/user of the cam arrangement
10. In such embodiments, the lower spacer 26 may be
operable to act as an end stop to for the cam 14 - e.g. to
prevent the cam 14 moving past its second axial position
to a position where it projects more than a second dis-
tance from the upper surface 28 of the supporting mem-
ber 16.
[0063] Further, in the illustrated embodiment the reten-
tion mechanism consists of a plurality of splines on an
outer surface of the cam which are configured to engage
with complementary splines on the lock mechanism 12.
It will be appreciated that alternative configurations may
be possible. For example, in alternative embodiments
the retention mechanism may instead be configured to
provide an interference fit between the cam 14 and a
further component of the cam arrangement 10. For ex-
ample, a further component of the cam arrangement 10
may be provided with a plurality of complementary
splines on a surface thereof, which may be on an inner
surface thereof.
[0064] The further component of the cam arrangement
10 may include a shaft to which the cam may be coupled.
In such embodiments the coupling between the shaft and
the cam may provide an interference fit for retaining the
cam in its current angular position.
[0065] The one or more embodiments are described
above by way of example only. Many variations are pos-
sible without departing from the scope of protection af-
forded by the appended claims.

Claims

1. A cam arrangement for a lock mechanism of a clo-
sure, the cam arrangement comprising:

a cam rotatable about an axis between a plurality
of angular positions; and
a retention mechanism configured to provide an
interference fit between the cam and the lock
mechanism which, when engaged, retains the
cam in its current angular position;
wherein the cam is moveable along the axis be-
tween a first axial position in which the retention
mechanism is engaged and a second axial po-
sition in which the retention mechanism is dis-
engaged such that when the cam is in its second
axial position it may be rotated between the plu-
rality of angular positions.

2. A cam arrangement as claimed in claim 1 wherein
the axis about which the cam is rotatable is offset
from a central axis through the cam such that the
cam is rotatable eccentrically about the axis.

3. A cam arrangement as claimed in claim 1 or claim 2
wherein the retention mechanism is configured to
provide an interference fit between the cam and a
further component of the cam arrangement.

4. A cam arrangement as claimed in any preceding
claim, wherein the retention mechanism is config-
ured to provide an interference fit between the cam
and a supporting member of the lock mechanism to
which the cam arrangement is mounted, in use, op-
tionally wherein the retention mechanism is config-
ured to provide an interference fit between the cam
and an aperture in the supporting member of the lock
mechanism.

5. A cam arrangement as claimed in any preceding
claim wherein the retention mechanism comprises
a plurality of splines on a surface of the cam.

6. A cam arrangement as claimed in claim 5 wherein
the plurality of splines are provided on an outer sur-
face of the cam.

7. A cam arrangement as claimed in claim 5 or claim
6, wherein the plurality of splines on the surface of
the cam are configured to engage with complemen-
tary splines on the lock mechanism.

8. A cam arrangement as claimed in claim 7, wherein
the plurality of splines on the cam are configured, in
use, to engage with the complementary splines on
the lock mechanism and provide an interference fit
therebetween to retain the cam in its current angular
position.

9. A cam arrangement as claimed in claim 8, configured
such that, in use, in its first axial position the cam is
retained in its current angular position by means of
the engagement of the plurality of splines of the cam
and complementary splines provided on the lock
mechanism.

10. A cam arrangement as claimed in claim 9, configured
such that in its second axial position, in use, the cam
is at least partly decoupled from the lock mechanism,
with the plurality of splines of the cam and the com-
plementary splines on the lock mechanism being dis-
engaged and the cam able to rotate between the
plurality of angular positions.

11. A cam arrangement as claimed in any preceding
claim comprising:

a spacer operable to act as an end stop to pre-
vent movement of the cam past its first axial po-
sition; and/or
a spacer operable to act as an end stop to pre-
vent movement of the cam past its second axial

11 12 
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position.

12. A cam arrangement as claimed in any preceding
claim comprising a biasing member, and wherein the
cam is moveable between its first axial position and
its second axial position with or against a biasing
force provided by a biasing member.

13. A cam arrangement as claimed in claim 12, config-
ured such that the cam is moveable, in use, against
the biasing force from its first axial position to its sec-
ond axial position to disengage the retention mech-
anism.

14. A lock mechanism for a closure, the lock mechanism
comprising the cam arrangement of any of claims 1
to 13 mounted to a supporting member.

15. A closure comprising the cam arrangement of any
of claim 1 to 13 or the lock mechanism of claim 14.

13 14 
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