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(54) Rolling bearing for a suspension thrust bearing device.

(57) The rolling bearing comprises a bottom ring 16,
a top ring 14, at least one row of rolling elements 18
mounted between the rings, and a seal 20 radially dis-
posed between said rings. The seal further comprises
attaching means adapted to cooperate with the top ring
to fix the seal to said ring and axially retaining means 32

for the bottom ring relative to the top ring. The attaching
means of the seal comprises an annular radial rib 34
coming into friction contact against a skirt 14b of the top
ring and axially positioned above at least a radial protru-
sion 14e of said skirt so as to interfere diametrically with
said radial protrusion.
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Description

[0001] The present invention relates to the field of roll-
ing bearing adapted to the suspension thrust bearing de-
vices used in particular on motor vehicles in the suspen-
sion struts of the steered road wheels.
[0002] The invention relates more particularly to a roll-
ing bearing comprising a top ring and a bottom ring be-
tween which are positioned a seal and rolling elements,
for example balls or rollers. The top and bottom rings
may be mounted in contact with bottom and top bearing
or support pieces, such as covers or cups. The top and
bottom cups form a housing for the rings of the rolling
bearing and provide the interface between said rings and
the neighboring elements.
[0003] A suspension thrust bearing device is posi-
tioned in the top part of the suspension strut between the
bodywork of the vehicle and a suspension spring. The
spring is fitted around a damping piston rod, the end of
which is linked to the bodywork of the vehicle through an
elastic block that filters the vibrations. The suspension
spring axially bears, directly or indirectly, on the bottom
cup. The top cup is fixed relative to the bodywork of the
vehicle.
[0004] The rolling bearing makes it possible to transmit
axial forces between the suspension spring and the bod-
ywork of the vehicle, while allowing a rotation movement
between the bottom cup and the filtering elastic block.
This relative angular movement derives from a steer an-
gle of the steered road wheels of the vehicle and/or the
compression of the suspension spring. For more detail,
it is possible for example to refer to the French patent
application FR-A1-2 688 836.
[0005] The French patent application FR-A1-2 617 252
also discloses such a rolling bearing adapted to a sus-
pension thrust bearing device. The disclosed rolling bear-
ing comprises a bottom ring, a top ring and a seal dis-
posed radially between said rings and adapted to axially
retain the bottom ring relative to the top ring.
[0006] To fix the seal to the top ring, cut-out windows
are formed on an external skirt of the top ring during
stamping of said ring and external clipping sections are
also foreseen on the seal to cooperate with said windows.
This prevents the seal from moving both axially and ra-
dially between the rings.
[0007] To this end, the French patent application FR-
A1-2 816 550 discloses a top ring having an external skirt
comprising bosses which are created by the displace-
ment of metal material radially inwards. External sections
of the seal may be clipped onto said bosses to block the
seal between the two rings.
[0008] In both two latter prior art documents, during
the rolling bearing assembly, the seal must be angularly
oriented or indexated relative to the top ring before
mounting. In fact, these designs of seals each use exter-
nal clipping sections to mate with the associated cut-out
windows or bosses of the top ring. This leads to an in-
crease of the assembly time as well as the overall cost

of the rolling bearing.
[0009] One aim of the present invention is therefore to
overcome this drawback.
[0010] It is a particular object of the present invention
to provide a rolling bearing, particularly adapted to a sus-
pension thrust bearing device, which is simple to assem-
bly and economic, while guaranteeing an efficient sealing
to prevent the ingress of moisture, dust and other foreign
matter into the bearing.
[0011] In one embodiment, the rolling bearing compris-
es a bottom ring, a top ring, at least one row of rolling
elements mounted between the rings, and a seal radially
disposed between said rings. The seal comprises attach-
ing means adapted to cooperate with the top ring to fix
the seal to said ring and axial retaining means for axially
retaining the bottom ring relative to the top ring.
[0012] The attaching means of the seal comprises an
annular radial rib coming into friction contact against a
skirt of the top ring and axially positioned above at least
a radial protrusion of said skirt so as to interfere diamet-
rically with said radial protrusion.
[0013] The seal has a particularly simple structure and
can easily be mounted between the two rings of the rolling
bearing because there is no need to angularly orient the
seal relative to the top ring during the rolling bearing as-
sembly thanks to the annular structure of the radial rib
and to the friction contact between said rib and the skirt
which prevents rotation of the seal after mounting.
[0014] Besides, with such a circumferentially continu-
ous rib extending radially, the seal has an improved static
sealing with the top ring due to the external contact be-
tween said rib and the skirt of the top ring over 360°.
"Static sealing" means the sealing made between two
parts that do not move relative to one another.
[0015] In one embodiment, the skirt of the top ring ex-
tends axially.
[0016] Advantageously, the external diameter of the
annular radial rib of the seal in a free state is greater than
the internal diameter of the skirt of the top ring so as to
create a permanent interference fit between said seal
and said skirt.
[0017] In one embodiment, the seal comprises an an-
nular top radial surface in contact with a radial portion of
the top ring to provide a further static sealing with said
top ring. The contacting surfaces between the seal and
the top ring are thus increased in order to have a better
static sealing effect of the seal.
[0018] In a preferred embodiment, the seal comprises
a chamfer in the form of a frustroconical surface disposed
between the top radial surface and the annular radial rib.
[0019] In one embodiment, the skirt of the top ring com-
prises a plurality of radial protrusions spaced apart from
one another in the circumferential direction. Alternatively,
the skirt of the top ring comprises an annular radial pro-
trusion. The radial protrusion(s) of the top ring may be
obtained by deforming the skirt of the top ring axially.
[0020] The seal may also comprise an annular bottom
radial surface radially offset outwards relative to the ax-
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ially retaining means.
[0021] In one embodiment, the rolling bearing compris-
es a cage to maintain a circumferential spacing between
the rolling elements. The cage may be provided with at
least two extensions coming into friction contact with the
bottom ring and the top ring. The cage is distinct from
the seal disposed radially between the rings.
[0022] In one embodiment, the axially retaining means
comprises an annular lip coming into friction contact with
the bottom ring.
[0023] According to another aspect, it is proposed a
suspension thrust bearing device comprising a rolling
bearing as previously defined and a support element for
the rolling bearing forming bearing means for a spring.
[0024] According to a further aspect, it is proposed a
suspension strut for a motor vehicle comprising a sus-
pension thrust bearing device as previously defined.
[0025] The present invention and its advantages will
be more readily understood by studying the detailed de-
scription of one specific embodiment, which constitutes
a non-limiting example of the present invention, and il-
lustrated by the appended drawings on which:

- Figure 1 is a view in axial section of a rolling bearing
according to an example of the invention,

- Figure 2 is a part section on a larger scale of Figure 1,
- Figure 3 is a part section of a top ring of the rolling

bearing of Figure 1,
- Figure 4 is an under view of the top ring of Figure 3,

and
- Figure 5 is an upper view of a seal of the rolling bear-

ing of Figure 1.

[0026] As illustrated on Figures 1 to 3, an example of
rolling bearing 10, with an axis 12, comprises a top ring
14 and a bottom ring 16, between which is mounted a
row of rolling elements 18, which in this case are balls.
The rolling bearing 10 also comprises a seal 20 radially
disposed between the rings 14, 16. A cage 22 is also
provided between the rings so as to maintain an even
circumferential spacing between the rolling elements 18.
[0027] The top ring 14 and the bottom ring 16 are made
of a thin metal sheet, which has been stamped or rolled
so as to define toroidal tracks or raceways for the rolling
elements 18 between the two rings 14, 16.
[0028] The top ring 14 comprises an annular radial por-
tion 14a with an external annular axial skirt 14b of small
thickness and of large diameter at this end, opposite to
the rolling element 18, and extending axially downward.
A small-diameter edge of the radial portion 14a is extend-
ed towards the inside and downward by a toroidal portion
14c. The concave external surface of the toroidal portion
14c forms the track or raceway for the rolling elements
18. The bottom end of the toroidal portion 14c is extended
radially inwards and axially downward by a short frustro-
conical portion 14d.
[0029] The top ring 14 also comprises a plurality of
radial protuberances or protrusions 14e provided on the

internal bore of the external axial skirt 14b, in the vicinity
of its bottom end. The protrusions 14e are directed radi-
ally towards the inside and are evenly spaced relative to
one another in the circumferential direction. The protru-
sions 14e forms hooks directed radially towards the in-
side, towards the bottom ring 16. In this example, the top
ring 14 comprises twelve protrusions 14e.
[0030] The protrusions 14e may be advantageously
formed by axially deforming partly the bottom end of the
axial skirt 14b with an appropriate tool in order to create
local deformations of material which extend radially in-
wards. It is easier to stamp bosses or protrusions 14a by
deforming the skirt 14b axially rather than achieve radial
deformations in the metal part. Besides, the process for
creating the protrusions 14e is very cheap since it is done
during the stamping process of the top ring 14.
[0031] The bottom ring 16 comprises an annular radial
portion 16a extending radially opposite from the radial
portion 14a of the top ring. The radial portion 16a is ex-
tended towards the outside and upward by a toroidal por-
tion 16b. The concave internal surface of the toroidal por-
tion 16b forms the track or raceway for the rolling ele-
ments 18. The bottom ring 16 also comprises a cylindrical
portion 16c extending axially downward a small-diameter
edge of the radial portion 16a and providing with a radially
folded edge 16d at its end. The toroidal portion 16b of
the bottom ring 16 and the external axial skirt 14b of the
top ring 14 are separated radially from one another by
an annular space 24 in which the seal 20 is mounted.
[0032] The seal 20 is made in one part and may be
advantageously made from plastic material by molding,
for example in polyamide (PA), in polytetrafluoroethylene
(PTFE) or in rubber. The seal 20 has an annular shape
and comprises an annular axial skirt or portion 30 and
an annular lip 32 projecting radially inward from an axial
bottom edge of the axial portion 30. Said axial portion 30
and the lip 32 apply respectively a static sealing with the
top ring 14 and a dynamic sealing with the bottom ring 16.
[0033] The axial portion 30 is delimited axially by two
opposite annular radial surfaces 30a, 30b. The top radial
surface 30a bears against a bottom surface of the radial
portion 14a of the top ring 14 and forms a static sealing
with said ring over 360°. The contact between the top
radial surface 30a and the bottom surface of the radial
portion 14a is located radially near the axial skirt 14b.
The bottom radial surface 30b is approximatively situated
in a radial plane containing the bottom end surface of the
axial skirt 14b of the top ring.
[0034] The axial portion 30 comprises an annular rib
34 extending radially outwards, towards the axial skirt
14b of the top ring 14. An annular outer surface 34a of
the rib 34 comes into friction contact against the internal
bore of the external axial skirt 14b of the top ring 14.
Therefore, the annular rib 34 forms an external static
sealing contact with the top ring 14 over 360°.
[0035] The seal 20 is fast in rotation with the top ring
14 due mainly to the friction contact forces between the
annular rib 34 and the axial skirt 14b. The diameter of
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the outer surface 34a of the annular rib 34 in a free state
is advantageously greater than the diameter of the bore
of the external axial skirt 14b in order to have a permanent
interference fit between the seal 20 and the top ring 14.
This surely prevents a rotation of the seal relative to the
top ring 14. Besides, the interference fit between the outer
surface 34a of the annular rib 34 and the axial skirt 14b
enhances the efficiency of the static sealing between
these two elements. The annular rib 34 is adapted to form
a means for fixing or attaching the seal 20 to the top ring
14 in the circumferential direction.
[0036] The annular rib 34 is also adapted to cooperate
with the radial protrusions 14e of the skirt 14 of the top
ring 14 to serve as an axial retaining means for the seal
relative to the top ring 14. An annular bottom radial sur-
face 34b of the rib 34 bears against the top surfaces of
the radial protrusions 14e of the skirt 14. The external
diameter of the radial rib 34 is greater than the inner di-
ameter of the radial protrusions 14e so that a diametral
interference exists between the seal 20 and the top ring
14 to prevent an axial displacement of said seal 20 down-
ward. The annular rib 34 therefore forms an axial reten-
tion means interacting with a complementary axial reten-
tion means of the top ring 14 and axially positioned above
the latter. The seal 20 is locked in axial direction down-
ward and upward respectively by the radial protrusions
14e and the radial portion 14a of the top ring 14. Axial
narrow passageways are formed between the internal
edges of the radial protrusions 14e and the axial portion
30 of the seal.
[0037] The seal 20 also comprises an annular chamfer
34c in the form of a frustroconical surface linking the outer
surface 34a of the rib 34 and the top radial surface 30a
of the axial portion 30. The chamfer 34c is adapted to
cooperate with the internal edges of the radial protrusions
14e of the top ring 14 when the seal 20 is mounted be-
tween said top ring and the bottom ring 16. Specifically,
the seal 20 is mounted between said rings with a simple
axial pushing movement on the bottom radial surface
30b. With the axial pushing movement, when the chamfer
34c bears against the internal edges of the radial protru-
sions 14e, by virtue of the frustroconical form of said
chamfer, the axial portion 30 is radially moved towards
the bottom ring 16 until the ridge between the chamfer
34c and the outer surface 34a of the rib 34 reaches the
internal edges of the radial protrusions 14e. Then, the
axial portion 30 partly recovers by elasticity its initial
shape. The seal 20 is still axially pushed until the top
radial surface 30a comes into contact with the bottom
radial surface of radial portion 14a of the outer ring 14.
In this mounted position, the bottom radial surface 34b
and the outer surface 34a of the rib 34 are respectively
in contact friction with the radial protrusions 14e and the
skirt 14b of the top ring 14.
[0038] In the illustrated embodiment, the bottom sur-
faces of the protrusions 14e extend in a common radial
plane. Alternatively, it may also be possible to foresee
for these bottom surfaces an inclined form similar to the

one of the chamfer 34c to ensure during the installation
of the seal 20 inside the top ring 14, a smooth and pro-
gressive radial deformation inwards of the axial portion
30 of the seal. To this end, some local recesses may be
provided in the thickness of the axial portion to enhance
its flexibility.
[0039] The annular lip 32 extends obliquely down-
wards from the bottom edge of the axial portion 30 and
is radially offset inwards relative to the bottom radial sur-
face 30b of said portion. The lip 32 comes into friction
contact with the outer surface of the toroidal portion 16b
of the bottom ring 16. The lip 32 forms an internal dynamic
sealing with the bottom ring 16.
[0040] The annular lip 32 is also adapted to axially re-
tain the bottom ring 16 relative to the top ring 14 before
the rolling bearing 10 is mounted into the suspension
thrust bearing device. To this end, the inner diameter of
the lip 32 is smaller than the outer diameter of the bottom
ring 16.
[0041] As above-mentioned, the seal 20 is used to
close the external space 24 delimited between the toroi-
dal portion 16b of the bottom ring 16 and the external
axial skirt 14b of the top ring 14. In order to close the
internal annular space delimited between the radial por-
tion 16a of the bottom ring and the frustroconical portion
14d of the top ring, the cage 22 comprises a lip having a
first annular radial extension 22a which comes into fric-
tion contact with the frustroconical portion 14d and a sec-
ond annular axial extension 22b extending a small-diam-
eter edge of said first radial extension and bearing against
the bore of the cylindrical portion 16c of the bottom ring
16.
[0042] It should be noted that the embodiment illus-
trated and described was given merely by way of a non-
limiting indicative example and that modifications and
variations are possible within the scope of the invention.
Thus, the invention applies not only to an angular contact
ball bearing with a single row of balls but also to other
types of rolling bearing, for example bearings having four
points contacts and/or with double rows of balls, or with
at least three rows of balls. It is easily understood that it
could also be possible to use bearing with other types of
rolling members such as rollers. Otherwise, in the illus-
trated embodiment, the protrusions of the top ring are
spaced relative to one another in the circumferential di-
rection. Alternatively, it may also be possible to form a
circumferentially continuous protrusion or rib on the in-
ternal edge of the external axial skirt of the top ring to
cooperate with the annular outer rib of the seal.
[0043] The specific structure of the rib of the seal hav-
ing a circumferentially continuous outer surface in friction
contact with the skirt of the top ring permits to obtain a
seal particularly easy to mount into the rolling bearing
with a simple axial pushing movement without angular
orientation. Besides, the seal is fixed to the top ring with-
out using an additional component.
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Claims

1. Rolling bearing comprising a bottom ring (16), a top
ring (14), at least one row of rolling elements (18)
mounted between the rings, and a seal (20) radially
disposed between said rings, the seal comprising
attaching means adapted to cooperate with the top
ring to fix the seal to said ring and axially retaining
means (32) for the bottom ring relative to the top ring,
characterized in that the attaching means of the
seal comprises an annular radial rib (34) coming into
friction contact against a skirt (14b) of the top ring
and axially positioned above at least a radial protru-
sion (14e) of said skirt so as to interfere diametrically
with said radial protrusion.

2. Rolling bearing according to claim 1, wherein the ex-
ternal diameter of the annular radial rib (34) in a free
state is greater than the internal diameter of the skirt
(14b) so as to create a permanent interference fit
between said seal and said skirt.

3. Rolling bearing according to claims 1 or 2, wherein
the seal comprises an annular top radial surface
(30a) in contact with a radial portion (14a) of the top
ring to provide a further static sealing with said top
ring.

4. Rolling bearing according to claim 3, wherein the
seal comprises a chamfer (34c) in the form of a frus-
troconical surface disposed between the top radial
surface (30a) and the annular radial rib (34).

5. Rolling bearing according to any of the preceding
claims, wherein the skirt (14b) comprises a plurality
of radial protrusions (14e) spaced apart from one
another in the circumferential direction.

6. Rolling bearing according to any of claims 1 to 4,
wherein the skirt (14b) comprises an annular radial
protrusion.

7. Rolling bearing according to any of the preceding
claims, wherein the radial protrusion(s) of the top
ring is obtained by deforming the skirt (14b) axially.

8. Rolling bearing according to any of the preceding
claims, wherein the axially retaining means compris-
es an annular lip (32) coming into friction contact with
the bottom ring.

9. Rolling bearing according to any of the preceding
claims, comprising a cage (22) to maintain a circum-
ferential spacing between the rolling elements (18),
said cage being provided with at least two extensions
(22a, 22b) coming into friction contact with the bot-
tom ring and the top ring.

10. Suspension thrust bearing device comprising a roll-
ing bearing according to any of the preceding claims
and a support element for the rolling bearing forming
bearing means for a spring.

11. Suspension strut for a motor vehicle comprising a
suspension thrust bearing device according to claim
10.
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