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(54) Knob assembly

(57) The present invention relates to a knob assem-
bly adapted to be secured to a top portion of a shaft (4)
of a gearshift lever, the knob assembly comprising a knob
(2) having a generally cylindrical bore adapted to fit over
an end portion of the shaft (4), the knob assembly further

having engaging members (6) connected to the knob and
adapted to engage the shaft for securing the knob on the
shaft (4), wherein the knob assembly is provided with:
at least two engaging members (6),
a locking ring (30) and
a compression ring (20) .
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Description

[0001] The present invention relates to a knob assem-
bly adapted to be secured to a top portion of a shaft of a
gearshift lever, the knob assembly comprising a knob
having a generally cylindrical bore adapted to fit over an
end portion of the shaft, the knob assembly further having
engaging members connected to the knob and adapted
to engage the shaft for securing the knob on the shaft.
[0002] A knob assembly of this kind is disclosed in U.S.
6,058,797 B1. The knob assembly comprises a decora-
tive knob including a cylindrical core having a generally
cylindrical bore. The bore is adapted for receiving a top
end portion of a shaft or an extension member of the
shaft. The core further has engagement members in the
form of cantilevered tabs which are formed in the wall of
the core portion close to its end near the receiving open-
ing for the shaft. The tabs are flexible and extend to distal
ends. A first bead extends around the circumference of
the outer surface of the shaft, and a second bead is dis-
posed at the distal ends of the tabs for snapping over the
first bead on the shaft to thereby secure the knob assem-
bly on the shaft of the gearshift lever. Such a knob as-
sembly is disadvantageous in that flexible tabs are used
as engagement members to form a snap-in connection
since such flexible tabs are susceptible to breaking. Fur-
thermore, the connection requires that a ring structure is
formed close to the upper end portion of the shaft as a
counter part for the tabs to form the snap-in connection.
For this reason the secured position of the interconnect-
ing interface on the shaft is predefined, and therefore
there is no flexibility to adapt the secured position of the
interconnecting device in the axial direction of the shaft
in case that is desired. In addition a separate core is
needed in the bore of the knob.
[0003] It is an object of the present invention to provide
a knob assembly which allows to secure a knob on a
shaft of a gearshift lever in a secure and flexible manner.
[0004] This object is achieved by a knob assembly
comprising the features of claim 1. Preferred embodi-
ments of the invention are set out in the dependent
claims.
[0005] According to the invention at least two engage-
ment members are disposed circumferentially distributed
in an circumferential position pattern around the bore
opening of the knob, and are axially extending away from
the knob to be able to abut against surface portions of
the shaft outside of the knob. The term axial refers to a
direction parallel to the axis of the generally cylindrical
bore of the knob, and radially refers to a direction per-
pendicular thereto. A locking ring is disposed concentri-
cally to the knob to embrace the engagement members.
This locking ring is provided with bulge regions of in-
creased material thickness which are distributed around
the circumference of the locking ring in an circumferential
position pattern corresponding to the circumferential po-
sitions of the engaging members, i.e. the locking ring may
be brought, by rotation, to a position in which the bulge

regions are superimposed to or overlapping with the en-
gaging members. Furthermore a compression ring is dis-
posed concentrically around the locking ring in an abut-
ting relationship with the bulge regions thereof. In this
manner the compression ring is adapted to apply, when
the locking ring is being rotated to bring its bulge regions
into overlapping relationship with the engaging mem-
bers, a restraining or counter-acting force to the bulge
regions which in turn apply a compressing force to the
engaging members to secure the knob assembly to the
shaft by clamping or gripping engagement of the engag-
ing members with the shaft. In this manner the knob as-
sembly may be secured on the shaft in a safe and flexible
manner, wherein the axial position of the connecting area
on the shaft can be varied to adapt it to the currently
required or desired position. In addition, the locking ring
may be brought to a predetermined "locked" position in
which the bulge regions of the locking ring are overlap-
ping the engaging members, wherein possible toleranc-
es of the components may be balanced or absorbed by
elastic deformation of the locking and compression ring
materials.
[0006] The locking ring is preferably made of hard plas-
tic and the compression ring of spring steel. Rotation of
the locking ring and movement of the bulge regions over
the engaging members will cause a certain expansion of
the compression ring which in turn creates the coun-
ter-force on the engaging members via the locking ring
bulge regions.
[0007] In a preferred embodiment the engaging mem-
bers are formed by circumferential wall segments of an
imaginary tubular axial extension that is aligned with and
continuing the bore of the knob, which circumferential
segments are separated from each other in circumferen-
tial direction by gaps. A segment is defined to be a part
of a cylinder wall cut out by two radius vectors having
angle inbetween; for example a segment defined by two
radius vectors at 90° to each other would be a quarter of
a cylinder cut in two perpendicular planes through the
axis of the cylindrical tube. The opening angle between
the two radius vectors of the segment is herein also re-
ferred to as circumferential extension of the segment. By
arranging the engaging members as extended cylinder
wall segments continuing the bore of the knob, the radius
and curvature of the inner surface of the engaging mem-
bers corresponds to the curvature and radius of the bore,
and therefore the engaging members are particularly well
adapted to abut against surfaces portions of the shaft
which is to be introduced into in the area surrounded by
the engaging members and into the bore.
[0008] In a preferred embodiment the inner surfaces
of the bulge regions and the outer surfaces of the engag-
ing members are provided with cooperating, complemen-
tary shaped projections and depressions which are dis-
posed such that the projections come into engagement
with the depressions when the bulge regions, upon rota-
tion of the locking ring, reach the intended overlapping
position over the engaging members. Preferably each
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bulge region has an axially extending ridge on its inner
surface, and the outer surface of the associated engaging
members provided with axially extending, complemen-
tary shaped grooves which are disposed such that they
come into engagement with the ridges of the bulge re-
gions in the intended overlapping position of the bulge
regions over the engaging members.
[0009] In a preferred embodiment the locking ring is
provided with a tab extending beyond the ring portion
and dimensioned such that it extends beyond the com-
pressing ring to be accessible for engagement by a tool
to rotate the locking ring. Preferably, the tab extends in
the direction towards the bore and extends into an axial
gap between the knob and the compressing ring.
[0010] Preferably, the outer surface of at least one en-
gaging member is, in the end portion facing away from
the bore, provided with a stopper projecting radially from
the surface and adapted to engage an outer rim portion
of the locking ring to prevent axial movements of the lock-
ing ring away from the bore.
[0011] In a preferred embodiment three engaging
members are provided which are uniformly distributed
around the circumference of the bore, wherein the cir-
cumferential extension of each engaging member is less
than 90°.
[0012] In a preferred embodiment the knob assembly
further comprises a cover member adapted to be pushed
in axial direction towards the knob assembly to be se-
cured thereon and to cover the compression ring, the
locking ring and the axial gap up to the knob assembly.
[0013] In a preferred embodiment a gearshift lever
comprising a shaft and a knob assembly as defined in
the previous paragraphs for securing the knob assembly
to an end portion of the shaft is provided. Preferably, the
surface of the shaft is, in its upper end portion in which
the engaging members come into abutment against said
outer surface, provided with a roughened surface to en-
hance the engagement between the engaging members
and said roughened surface when the bulge regions of
the locking ring press onto engaging members to secure
the knob assembly on the shaft.
[0014] The invention will be described in the following
in more detail with reference to exemplary embodiments
illustrated in the drawings in which:

Fig. 1 shows a side view of a knob assembly in an
unlocked state;

Fig. 2 shows a longitudinal section of the knob as-
sembly of Fig. 1 taken along the line A - A of Fig. 1;

Fig. 3 shows a side view of the knob assembly as in
Fig. 1 but in the locked state on the shaft;

Fig. 4 shows a longitudinal section of the knob as-
sembly of Fig. 3 taken along the line A - A of Fig. 3;

Fig. 5 shows a side view of a knob assembly in the

unlocked state;

Fig. 6 shows a cross-sectional view of the knob as-
sembly of

Fig. 5 taken along the line B - B of Fig. 5; Fig. 7 shows
a cross-sectional view of the knob assembly of

Fig. 5 taken along the line C - C of Fig. 5;

Fig. 8 shows a side view of a knob assembly in the
locked state;

Fig. 9 shows a cross-sectional of the knob assembly
of Fig. 8 taken along the line B - B of Fig. 8;

Fig. 10 shows a cross-sectional view of the knob
assembly of Fig. 8 taken along the line C - C of Fig. 8;

Fig. 11 shows a perspective partial view of the knob
assembly on the shaft in the engagement region;

Fig. 12 shows an exploded view of the lever shaft
and the knob assembly;

Fig. 13 shows a perspective view of the knob assem-
bly in a preassembled state without a shaft; and

Fig. 14 shows an exploded view of the lever shaft
and the knob assembly including a cover member,
and

Fig. 15 shows a cross-sectional view of the embod-
iment of Fig. 14.

[0015] In Fig. 1 to 4 an embodiment of a knob assembly
is illustrated, which knob assembly comprises a decora-
tive knob 2 for a gearshift lever. An end portion of a shaft
4 is received in a cylindrical bore in the knob 2. The es-
sentially cylindrical bore of the knob 2 is of complemen-
tary shape to the end portion of the shaft 4 so that a close
fit of the end portion of the shaft 4 within the bore is
achieved. The knob assembly further comprises engag-
ing members 6 which are provided on the knob 2 and
which are axial extensions (the term axial refers to a di-
rection parallel to the central axis of the bore) circumfer-
entially distributed around the bore opening of the knob.
These engaging members 6 extend from the knob in a
direction away from the knob 2 and are adapted to abut
against surface portions of the shaft 4 outside of the bore
of the knob 2.
[0016] The arrangement of the engaging members 6
can best be seen in Fig. 12 which shows an exploded
view of the knob assembly. In this embodiment the en-
gaging members 6 are formed as wall segments of a
imaginary tubular extension which forms a continuation
of the bore of the knob 2, i.e. a coaxial tubular extension
of the bore with an inner diameter of the tubular extension
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corresponding to the inner diameter of the bore. As can
be seen from Fig. 12 there is indeed a small tube portion
5 of the tubular extension which is followed by a portion
in which only wall segments are left. In this embodiment
there are three wall segments forming the engaging
members 6 uniformly distributed in circumferential direc-
tion, i.e. the angle between the centres of two adjacent
engaging members 6 is 120°. The tubular portion 5 and
the following wall segment portions can be formed inte-
grally with the knob 2, for example from plastic. There-
fore, the engaging members 6 may have a certain elastic
flexibility but preferably is of hard plastic material. When
the engaging members 6 are formed as wall segments
of a cylindrical extension of the bore it is ensured that the
engaging members are in completely abutting relation-
ship with surface portions of the shaft 4 when the latter
is introduced through the region of the engaging mem-
bers 6 into the bore of the knob 2. However, other designs
of the engaging members are also possible in which the
inner surfaces of the engaging members do not fully con-
form to the surface of the shaft.
[0017] A locking ring 30 is disposed concentrically
around the engaging members 6 to embrace the engag-
ing members 6. The locking ring 30 is made of a material
that has a certain elastic flexibility; for example the locking
ring may be made of hard plastic. As can be seen from
a cross-sectional view such as in Fig. 6 the locking ring
30 has bulge regions 36 of increased material thickness.
These bulge regions 36 may extend in axial direction
along the locking ring.
[0018] A compression ring 20, for example made of
spring steel, is concentrically placed around the locking
ring 30 such that its inner surface is in abutting relation-
ship with the bulge regions 36 of the compressing ring
20. Between the compression ring 20 and the knob 2 an
axial gap is remaining into which parts of the locking ring
30 extend. In particular the locking ring 30 is provided
with a tab 32 which axially extends towards the knob and
which allows to engage the tab 32 using a tool in order
to turn the locking ring 30 from a locked position to an
unlocked position or vice versa. The tab 32 can be made
of a different material than the locking ring, in particular
the tab can be made of material having a higher stiffness
to allow better engagement by a tool.
[0019] In the following it is described how the knob as-
sembly is brought from an unlocked state (see Fig. 5 to
7) to a locked state (see Fig. 8 to 10). In Fig. 5 to 7 the
knob assembly is in the unlocked state. In the cross-sec-
tional view of Fig. 6 it can be seen that in this unlocked
state the engaging members 6 are not overlapping with
the bulge regions 36 of the locking ring 30. In order to
bring the knob assembly to the locked position the locking
ring 30 is rotated in anti-clockwise direction to the position
shown in Fig. 9. In this position the bulge regions 36 are
overlapping or superimposed over the engaging mem-
bers 6. The locking ring 30 and its bulge regions 36 are
dimensioned such that in this position in which the bulge
regions 36 overlap with the engaging members 6 the ma-

terial of the locking ring in the bulge region 36 has to be
compressed in order to fit into the space between the
outer surface of the engaging member 6 and the inner
surface of the compressing ring 30 which in turn is slightly
expanded to create the counter-force on the bulge re-
gions 36. The expansion of the compression ring and the
compression of the material of the locking ring in the
bulge regions 36 causes, since the compressing ring 20
is restraining the locking ring 30 from outside, a counter-
acting compressing force acting on the engaging mem-
bers 6 which in turn are pressed against the outer surface
of the shaft 4. In this manner a clamping engagement
between the engaging members 6 and the shaft 4 is
achieved.
[0020] In order to keep the locking ring in its position
when it has been brought to the locked position of Fig. 8
to 10 the bulge regions 36 are provided with a ridge or
shoulder 38 on the inner surface. In a corresponding
manner depressions or grooves 7 are provided on the
outer surface of the engaging members 6, wherein the
ridges 38 and grooves 7 are positioned such that they
come into an engagement when the bulge regions 36 are
in the locked position overlapping with the engaging
members 6 as shown in Fig. 9. Due to this engagement
between the engaging members 6 and the bulge regions
36 in the locked position of Fig. 9 an undesired loosening
of the knob assembly is prevented.
[0021] In order to open the knob assembly again a tool
(not shown) may be used to engage with the tab 32 to
rotate the locking ring 30 from the locked position as
shown in Fig. 9 to the unlocked position as shown in Fig.
6 by rotation in clockwise direction (in the view of Figs.
6 and 9). This rotation causes that the locking ring 30
with its bulge regions 36 is rotated from the position as
shown in Fig. 9 to a position as shown in Fig. 6, with the
bulge regions 36 out of the overlapping relationship with
the engaging members 6, thereby releasing the com-
pressing force on the engaging members 6 and releasing
the engagement on the shaft 4.
[0022] Figs. 10 and 7 show this transition from the
locked position to the unlocked position in the cross-sec-
tional view taken along the line C-C of Fig. 5 or 8. In these
sectional views the locking ring is not visible in the ring
portion but only in the region of the tabs 32 with the pro-
jections 34 in the gap between the compression ring 20
and the knob 2. In these sectional views of Fig. 7 and 10
in addition the engaging members 6 can be seen as in-
cluding flange segments 8 (see also Fig. 12) which are
formed in the area where the engaging members 6 merge
with the knob 2. These flange segments 8 on the one
hand limit movement of the locking ring 30 closer to the
knob 2 in axial direction. Furthermore, the flange seg-
ments 8 limit the rotational movement in the locked po-
sition of Fig. 10 so that the locking ring 30 can not be
rotated further as into the locked position of Fig. 10 in
which the tab 32 abuts against a flange segment 8.
[0023] In Fig. 1 to 4 the transition from the unlocked
state (Fig. 1 and 2) to the locked state (Fig. 3 and 4) can
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be seen on the movement of tab 32 and its projection 34.
The movement of the bulge regions 36 into the gap be-
tween the engaging members 6 and the compression
ring 20 can not be seen in the sectional views of Fig. 2
and 4 since this movement of the bulge regions only has
the consequence that more is moved and compressed
into the gap between the outer surface of the engaging
members 6 and the inner surface of the compression ring
20, whereas an the compression ring is expanded. The
expansion of the compressing ring 20 causes a strong
counter-force and causes an increased compression of
the locking ring material and therefore the above de-
scribed compressive force on the engaging members
which is clamping them onto the surface of the shaft 4.
[0024] In order to increase the engagement between
the engaging members 6 and the shaft 4 the surface of
the shaft is provided with a structure, in particular a rough-
ened surface structure 10 (see Fig. 11) in the area where
the engaging members are abutting the surface of the
shaft. This roughened surface structure 10 can for ex-
ample be a knurled region. This surface structure im-
proves the engagement between the engaging members
6 and the shaft 4 when the engaging members 6 are
pressed onto the outer surface of the shaft 4 in the area
of the roughened surface structure 10.
[0025] As can also be seen in Fig. 11, the engaging
members 6 are provided with a projection or stopper 9
close to their outer ends. These projections 9 are adapted
to come into abutment against an outer rim portion of the
locking ring 30 so as to limit axial movement of the locking
ring 30 away from the knob 2. This arrangement is in
particular relevant in the pre-assembled state of the knob
assembly as shown in Fig. 13 in which all parts of the
knob assembly are in place but the knob assembly is not
yet secured on a shaft of a gearshift lever. In the view of
Fig. 13 the locking ring 30 is in the unlocked position, i.e.
bulge regions 36 are not overlapping with the engaging
regions 6. This can be seen by the fact that the bulge
regions 36 and the tab 32 are slightly rotated in clockwise
direction as compared to the locked position of Fig. 3 - 4
and Fig. 8 - 10. In this state a pre-assembled knob as-
sembly can be delivered to a manufacturing site where
it has to be mounted on a shaft of a gearshift lever. For
this purpose the shaft of the gearshift lever is introduced
into the annular space defined by the engaging members
6 and further into the bore of the knob 2. When the shaft
has reached its intended end position within the bore, a
tool can be used to engage on the tab 32 of the locking
ring 30. By turning the locking ring with the tool in anti-
clockwise direction the entire locking ring 30 is turned,
and the bulge regions 36 are brought in an overlying re-
lationship with the engaging members 6. Since the com-
pression ring is thereby slightly expanded this results in
the compressing counter-force on the engaging mem-
bers 6 since the bulge regions are restrained on the out-
side by the compressing ring 20 so that the resulting
counter-force causes the compressing clamping force to
lock the knob assembly on the shaft of the gearshift lever.

[0026] As can be seen in Fig. 11 and 12 the tab 32 is
provided with a projection 34 located in the axial gap
between the compression ring 20 and the knob 2. This
projection 34 is intended to cooperate with a recess in a
lid or cover member 40 to form a snap-in connection for
the cover or lid member 40 which is shown in Figs. 14
and 15. Alternatively the projection can also cooperate
with a groove structure on the knob which together form
a bayonet coupling. This cover or lid member 40 is, after
the knob assembly has been secured on the shaft, moved
over the compression ring 20 and locking ring 30 to cover
compression ring 20, the locking ring 20 and the axial
gap between the compression ring 20 and the knob 2
and is secured there to cover the connecting portion be-
tween the knob and the gear shift lever 4.

Claims

1. Knob assembly adapted to be secured to a top por-
tion of a shaft (4) of a gearshift lever, the knob as-
sembly comprising a knob (2) having a generally cy-
lindrical bore adapted to fit over an end portion of
the shaft (4), the knob assembly further having en-
gaging members (6) connected to the knob and
adapted to engage the shaft for securing the knob
on the shaft (4), characterized in that knob assem-
bly is provided with:

at least two engaging members (6) which are
disposed circumferentially distributed in an an-
gular distance pattern around the bore opening
of the knob and axially extending away from
knob to be able to abut surface portions of the
shaft (4) outside of the knob (2),
a locking ring (30) adapted to embrace the en-
gaging members (6) and having bulge regions
(36) of increased material thickness which are
distributed around the circumference of the lock-
ing ring in an angular distance pattern corre-
sponding to the angular distance pattern of the
engaging members (6), so that, by rotation of
the locking ring, it may be brought to a position
in which bulge regions (36) overlap with the en-
gaging members (6), and
a compression ring (20) being concentrically po-
sitioned around and in an abutting relationship
with the bulge regions (36) of the locking ring
(30) to apply, when the locking ring is rotated to
bring its bulge regions into overlapping relation-
ship with the engaging members, a restraining
force to the bulge regions which in turn apply a
compressing force to the engaging members to
secure the knob assembly to the shaft.

2. Knob assembly according to claim 1, characterized
in that each engaging member (6) forms a circum-
ferential wall segment of an imaginary tubular axial
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extension aligned with and continuing the bore of
knob (2), which circumferential segments are sepa-
rated from each other in circumferential direction by
gaps.

3. Knob assembly according to any of the preceding
claims, characterized in that the inner surfaces of
the bulge regions (36) and the outer surfaces of the
engaging members (6) are provided with cooperat-
ing, complementary projections (38) and depres-
sions (7) which are disposed such that, when the
locking ring is rotated to the intended overlapping
position with the bulge regions (36) over the engag-
ing members (6), the projections (38) come into en-
gagement with the depressions (7).

4. Knob assembly according to claim 3, characterized
in that each bulge region (36) has an axially extend-
ing ridge (38) and that the inner surface of the com-
pression ring is provided with axially extending, com-
plementary shaped grooves (7) which are disposed
such that they come into engagement with the ridges
of the bulge regions (36) in the intended overlapping
position of the bulge regions over the engaging mem-
bers (6).

5. Knob assembly according to any of the preceding
claims, characterized in that the locking ring (30)
is provided with a tab (32) extending beyond a ring
portion of the locking ring such that it extends beyond
the compression ring (20) so that it is accessible for
engagement by a tool to rotate the locking ring (30).

6. Knob assembly according to claim 6, characterized
in that the tab (32) extends towards the knob (2) and
extends into an axial gap between the knob (2) and
the compression ring (20) .

7. Knob assembly according to any of the preceding
claims, characterized in that the outer surface of
at least one engaging member (6) is, in an end por-
tion facing away from the knob (2), provided with a
stopper (9) projecting radially from the outer surface
and adapted to engage an outer rim portion of the
locking ring (30) to prevent its axial movement in a
direction away from the knob.

8. Knob assembly according to any preceding claim,
characterized in that three engaging members (6)
are provided uniformly distributed around the cir-
cumference of the bore and that the circumferential
extension of each engaging member is less than 90°.

9. Knob assembly according to any preceding claim,
characterized in that it further comprises a cover
member (40) adapted to be secured to the knob as-
sembly and to cover the engaging members (6), the
locking ring (30) and the compression ring (20) up

to the knob (2).

10. Gearshift lever comprising a shaft (4) and a knob
assembly according to any preceding claim, the knob
assembly being secured to the shaft.

11. Gearshift lever according to claim 10, characterized
in that the outer surface of the shaft (4) is, in its upper
end portion in which the engaging members come
into abutment against said outer surface, provided
with a roughened surface (10) to enhance the en-
gagement between engaging members (6) and said
roughened surface (10) when the engaging mem-
bers (6) are pressed onto said surface to secure the
knob assembly on the shaft (4).
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