SPACER FOR TWIN-ROW ROLLING BEARING

ABSTRACT

[0047] The spacer is adapted for a rolling bearing comprising an inner ring, an
outer ring and at least two rows of contact rollers disposed between raceways
provided on the rings. The spacer comprises opposite inner and outer portions 11,
12 facing one another, a first lateral portion 13 extending transversally between
the inner and outer portions and connected to said portions, and a second lateral
portion 14 facing said first lateral portion and extending from the outer portion 12
towards the inner portion 11. The inner and outer portions 11, 12 delimit together
with the lateral portions 13, 14 a pocket 15 configured to receive at least two
superposed contact rollers. A free edge 14c of the second lateral portion defines
with the inner portion 11 an aperture 16 in order to open laterally the pocket 15 on

the side opposite to the first lateral portion 13.

Figure 2.
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CLAIMS

|/we claim:

1. Spacer for rolling bearing comprising an inner ring, an outer ring and at least
two rows of contact rollers disposed between raceways provided on the rings,
characterized in that said spacer comprises opposite inner and outer portions (11,
12) facing one another, a first lateral portion (13) extending transversally between
the inner and outer portions and connected to said portions, and a second lateral
portion (14) facing said first lateral portion and extending from the outer portion
(12) towards the inner portion (11), the inner and outer portions (11, 12) delimiting
together with the lateral portions (13, 14) a pocket (15) configured to receive at
least two superposed contact rollers, the inner and outer portions each comprising
a contact surface (11a, 12a) with an end face of one of said roliers, a free edge
(14c) of the second lateral portion defining with the inner portion (11) an aperture
(16) in order to open laterally the pocket (15) on the side opposite to the first
lateral portion (13).

2. Spacer according to claim 1, wherein the second lateral portion (14) comprises
an inner surface (14a) forming a bearing surface for at least an exterior rolling
surface of one of the rollers.

3. Spacer according to claim 2, wherein the second lateral portion (14) has a
length at least equal to the length of one roller in order to recover said roller.

4. Spacer according to any of the preceding claims, wherein the inner and outer
portions (11, 12) and the first lateral portion (13) have in cross-sect ion the overall
shape of a C.

5. Spacer according to any of the preceding claims, wherein the first lateral portion
(13) comprises an outer surface (13b) provided with at least a rib (13c) extending
outwards.
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6. Spacer according to claim 5, wherein the rib (13c) is offset towards the inner
portion (11) with regard to the free edge (14c) of the second lateral portion.

7. Spacer according to claim 5 or 6, wherein the rib (13c) extends transversaily on
the outer surface (13b).

8. Spacer according to any of the preceding claims 5 to 7, wherein the rib (13c)
has in cross-sect ion a profile in the shape of an arc of circle.

9. Spacer according to any of the preceding claims 5 to 8, wherein the outer
surface is provided with two spaced ribs (13c, 13d).

10. Spacer according to claim 9, wherein the ribs have different thicknesses.

11. Spacer according to any of the preceding claims, wherein the first lateral
portion (13) comprises an inner surface (13a) forming a bearing surface for an
exterior rolling surface of each of the rollers.

12. Spacer according to any of the preceding claims, formed in one part from

metal or from polymer material.

13. Rolling bearing comprising an inner ring (1), an outer ring (2), at least two rows
of contact rollers (3) disposed between raceways (5, 8) provided on the rings and
a plurality of spacers (4) according to any of the preceding claims and disposed
circumferentially between the rollers, the pocket (15) of one spacer being laterally

open towards the lateral portion (13) of the adjacent separator.
14. Rolling bearing according to claim 13, wherein the inner and outer rings each

comprise a guiding surface (6, 10) in contact with the inner portion and/or the

outer portion of each spacer.
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15. Use of a rolling bearing according to claim 13 or 14 in a tunnel boring machine.
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SPACER FOR TWIN-ROW ROLLING BEARING

TECHNICAL FIELD

[0001] The present invention relates to the field of rolling bearings, in particular
rolling bearings having an inner ring, an outer ring, and two or more rows of
contact rollers therebetween. The invention relates more particularly to the field of
large-diameter rolling bearings, notably those used in a tunnel boring machine.

BACKGROUND OF THE INVENTION

[0002] A large-diameter rolling bearing comprises generally two concentric inner
and outer rings, at least a row of contact rollers arranged between raceways
provided on said rings, and a plurality of spacers disposed circumferentially
between the rollers. Such rolling bearings are generally loaded, both axially and
radially, often with a relatively strong load.

[0003] French patent FR 2 222 898 relates to apertured spacers for rolling bearing
which, by being assembled together, form a cage for the rollers. Each apertured
spacer is of a substantially rectangular shape and is provided with a recess
retaining the associated roller introduced by force through one aperture, the width
of said aperture being less than the diameter of said roller. A convex boss is
located at a lower corner of the spacer whereas a concave recess having a
complementary shape is located at an opposite lower corner. Adjacent spacers
are interengaged by virtue of the engagement of the boss of each spacer in the
recess of the adjacent spacer.

[0004] With such spacers, the number of contact rollers which can be introduced
between the rings of the rolling bearing is strongly limited. This leads to a low load
bearing capacity as well as a limited service life. One aim of the present invention
is to overcome these drawbacks.




SUMMARY

[0005] It is a particular object of the present invention to provide a spacer adapted
to increase the load bearing capacity of the associated rolling bearing.

[0006] 1t is a particular object of the present invention to provide a spacer which is
simple to manufacture, economic and having a good reliability.

[0007] 1t is a further object of the present invention to provide a spacer which can
be mounted on several rolling bearing diameters with a same roller diameter.

[0008] In one embodiment, the spacer for rolling bearing comprising an inner ring,
an outer ring and at least two rows of contact rollers disposed between raceways
provided on the rings, comprises opposite inner and outer portions facing one
another, a first lateral portion extending transversally between the inner and outer
portions and connected to said portions, and a second lateral portion facing said
first lateral portion and extending from the outer portion towards the inner portion
11. The inner and outer portions delimit together with the lateral portions a pocket
configured to receive at least two superposed contact rollers. A free edge of the
second lateral portion defines with the inner portion an aperture in order to open
laterally the pocket on the side opposite to the first lateral portion.

[0009] The second lateral portion may comprise an inner surface forming a
bearing surface for at least an exterior rolling surface of one of the roilers.
Advantageously, the second lateral portion has a length at least equal to the
length of one roller in order to recover said roller.

[0010] The inner and outer portions and the first lateral portion may have in cross-
section the overall shape of a C.




[0011] Advantageously, the first lateral portion comprises an outer surface
provided with at least a rib extending outwards and having a contact surface with
an adjacent roller. The rib may be offset towards the inner portion with regard to
the free edge of the second lateral portion. In one embodiment, the rib extends
transversally on the outer surface. The rib may have in cross-sect ion a profile in
the shape of an arc of circle. The outer surface may be provided with two spaced
ribs having advantageously different thicknesses.

[0012] The first lateral portion may comprise an inner surface forming a bearing

surface for an exterior rolling surface of each of the roller.

[0013] Advantageously, the spacer is formed in one part from metal or from

polymer material.

[0014] In another aspect of the invention, a rolling bearing comprises an inner ring,
an outer ring, at least two rows of contact rollers disposed between raceways
provided on the rings and a plurality of spacers as previously defined and
disposed circumferentially between the rollers, the pocket of one spacer being
laterally open towards the lateral portion of the adjacent separator.

[0015] In one embodiment, the inner and outer rings each comprise a guiding
surface in contact with the inner portion and/or the outer portion of each spacer.

[0016] The rolling bearing as previously defined may be particularly useful as a
bearing for a tunnel boring machine.

[0017] The present invention and it s advantages will be better understood by
studying the detailed description of a specific embodiment given by way of non-
limiting example and illustrated by the appended drawings.



BRIEF DESCRIPTION OF DRAWINGS

[0018] Figure 1 is a half section of a rolling bearing according to an example of the

invention,

[0018] Figures 2 and 3 are perspective views of a spacer of the rolling bearing of
Figure 1,

[0020] Figure 4 is a perspective view of the spacer of Figures 2 and 3 with it s
associated rollers, and

[0021] Figure 5 is a side view showing three spacers and the associated rollers as
mounted in the rolling bearing.



DETAILED DESCRIPTION

[0022] The rolling bearing as illustrated on the Figure 1 is a large-diameter rolling
bearing comprising an inner ring 1 and an outer ring 2 between which is housed
two rows of contact rollers 3 which lie on different radii. The twin-row rolling
bearing also comprises a plurality of spacers 4 disposed circumferentially between
the rollers 3 to maintain their circumferential spacing. Each spacer 4 maintains

one pair of two superposed rollers 3.

[0023] The inner and outer rings 1, 2 are concentric and extend axially along the
bearing rotation axis (not shown) of the rolling bearing. The rings 1, 2 are of the
solid type. A “solid ring” is to be understood as a ring obtained by machining with
removal of material (by machining, grinding) from metal tube stock, bar stock,

rough forgings and/or rolled blanks.

[0024] The rollers 3 of each row are identical with one another and each comprise
an exterior rolling surface 3a and opposite end transverse faces 3b, 3c delimiting
axially the rolling surface. In the illustrated embodiment, the rolling surface 3a of
each roller has a cylindrical profile. Alternatively, the rolling surfaces may have a
spherical profile or a logarithmic profile. In the illustrated embodiment, the angle
between the rotation axis 3d of each roller and the bearing axis is equal to 90°.
The rotation axis 3d of each roller extends radially. For each spacer 4, the two
associated rollers 3 are mounted axially in contact to one another with regard to
their common rotation axis 3d to obtain two superposed rollers. The upper end
face 3c of t he lower roller bears against the lower end face 3b of the upper roller.

[0025] The inner ring 1 has a bore 1a of cylindrical shape designed to be fixed to a
chassis or to a structure of machine (not shown) and delimited by opposite radial
lateral surfaces 1b, 1c. The inner ring 1 also comprises a stepped exterior
cylindrical surface 1d onto which an annular radial raceway 5 is formed. The
raceway 5 has in cross-section a straight internal profile in contact with the rolling

surfaces 3a of the two rows of rollers 3. The raceway 5 is formed by the radial




surface provided between a first axial surface 6 of small-diameter and a second
axial surface 7 of large-diameter of the stepped exterior cylindrical surface 1d. As
will be described later, the axial surface 6 forms an annular guiding surface which
may be in radial contact with the spacers 4. The axial guiding surface 6 is straight,
disposed perpendicular to the raceway 5 and connected to the edge of small-
diameter of said raceway by an annular concave fillet. The guiding surface 6
extends axially from said edge and is connected to the radial surface 1c of the
inner ring. The guiding surface 6 and the raceway 5 of the inner ring delimit an

annular groove.

[0026] The outer ring 2 comprises an outer cylindrical surface 2a delimited by
opposite radial lateral surfaces 2b, 2¢. The outer ring 2 also comprises a stepped
annular bore 2d of cylindrical shape into which an annular radial raceway 8 is
formed. The raceway 8 has in cross-sect ion a straight internal profile in contact
with the rolling surfaces 3a of the two rows of rollers 3. The raceway 5 of the inner
ring and the raceway 8 of the outer ring axially face each other and are parallel.
The raceway 8 is formed by the radial surface provided between a first axial
surface 9 of small-diameter and a second axial 10 surface 10 of large-diameter of
the stepped bore 2d. As will be described later, the axial surface 10 forms an
annular guiding surface which may be in radial contact with the spacers 4. The
guiding surface of the outer ring and the guiding surface 6 of the inner ring radially
face each other and are parallel. The guiding surface 10 is straight, 15 disposed
perpendicular to the raceway 8 and connected to the edge of large-diameter of
said raceway by an annular concave fillet. The guiding surface 10 extends axially
from said edge and is connected to the radial surface 2b of the outer ring. The

guiding surface 10 and the raceway 8 of the outer ring delimit an annular groove.

[0027] The raceway 5 and the guiding surface 6 of the inner ring define together
with the raceway 8 and the guiding surface 10 of the outer ring an annular space
inside which the two rows of rollers 3 and the spacers 4 are disposed. Each pair of
superposed rollers 3 arranged between the raceways 5, 8 is maintained by the




associated spacer 4 which may bear against the guiding surfaces 6, 10 and said

raceways 5, 8.

[0028] The spacers 4 are identical with one another and each placed between two
consecutive pairs of stacked rollers 3. The spacers 4 may be made in one part
from metal or bronze. Alternatively, the spacers 4 30 may be made from polymer

material such as polyamide, for instance by molding.

[0029] As shown on Figures 2 to 4, each spacer 4 comprises two paraliel inner
and outer portions 11, 12 adapted to come into contact with the facing guiding
surfaces and the raceways of the inner and outer rings, and a first lateral portion
13 extending transversally between said opposite portions 11, 12 and adapted to
be located circumferentially between two adjacent rollers 3. Each spacer 4 further
comprises a second lateral portion 14 extending transversally from the outer
portion 12 towards the inner portion 11 and facing the first lateral portion 13. The
first and second lateral portions 13, 14 are parallel to one another. The first lateral
portion 13 is connected to a lateral edge of the inner portion 11 and to the
opposite facing edge of the outer portion 12. The inner and outer portions 11, 12
and t he first lateral portion 13 have in cross-sect ion the overall shape of a C. The
second lateral portion 14 extends from the edge of the outer portion 12 located on
the side opposite to the first lateral portion 13. The lateral portion 14 extends
towards the inner portion 11 while remaining distant from the latter. The inner and
outer portions 11, 12 and the lateral portions 13, 14 each have a rectangular
shape with similar width and thickness. The width of the inner and outer portions
11, 12 and the lateral portions 13, 14 is slightly smalier than the radius of the
rollers 3.

[0030] As shown on Figure 1, the raceways 5, 8 and the guiding 20 surface 6, 10
of the inner and outer rings each form a flank having a direct contact surface with
the inner and outer parts 11, 12 of each spacer to have a slight relative sliding
between each spacer 4 and the rings 1, 2. In order to limit the induced friction
torque of the spacers 4, slight axial clearances are foreseen between each spacer




and the raceways 5, 8 of the rings and slight radial clearances are foreseen
between each spacer and the guiding surface 6, 10.

[0031] Referring once again to Figures 2 to 4, the inner and outer portions 11, 12
and the opposite first and second lateral portions 13, 14 delimit a pocket 15 for
receiving two superimposed rollers 3. An opening or aperfure 16 is defined
between the second lateral portion 14 and the inner portion 11 as will be described
later. The pocket 15 is laterally open on the side opposite to the first lateral portion
13 between the inner portion 11 and the second lateral portion 14. In the mounted
position of the spacer 4 into the rolling bearing, the pocket 15 is delimited in the
circumferential direction by the first and second lateral portions 13, 14 and is
delimited in the radial direct ion by the inner and outer portions 11, 12. In this
mounted posit ion, the pocket 15 of one spacer 4 is circumferentially open towards
the adjacent spacer 4 with the aperture 16. The pocket 15 of each spacer 4 is
open both axially in the two directions and circumferentially in one direction. The
pocket 15 is open on three sides. With regard to the common rotation axis 3d of
the superposed rollers 3 held into the pocket 15 of each spacer, the inner and
outer portions 11, 12 extend radially, the first and second lateral portions 13, 14
extend axially between said portions and the pocket 15 is radially open toward the
outside. The aperture 16 is delimited axially by the inner portion 11 and the lateral

portion 14.

[0032]) The inner and outer portions 11, 12 of each spacer have inner planar
contact surfaces 11a, 12a facing each other and forming respectively a bearing
surface for the end face 3b of the lower roller of the pair of superposed rollers and
for the end face 3c of the upper roller. The gap between the planar contact
surfaces 11a, 12a is substantially equal to twice the length of one roller 3. The first
lateral 20 portion 13 comprises an inner planar contact surface 13a forming a

bearing surface for the rolling surface 3a of each of the two superposed rollers.

[0033] The second lateral portion 14 of each spacer comprises an inner-planar
contact surface 14a facing the contact surface 13a of the lateral portion 13 and




forming a bearing surface for the upper and lower rollers 3. In the disclosed
embodiment, the lateral portion 14 has a length greater than the length of the
upper roller 3 in order to extend beyond the zone of contact between said upper
roller 3 and the lower roller. Accordingly, the inner contact surface 14a also forms
a bearing surface for the rolling surface 3a of the lower roller 3. The lateral portion
14 recovers the entire length of the upper roller 3 and recovers partly the lower
roller 3. The lateral portion 14 is adapted to interfere with the lower roller 3 in order
to avoid an escape from the open pocket 15. In the mounted posit ion of the
spacer 4 into the rolling bearing, the inner and outer portions 11, 12 maintain the
upper and lower superposed rollers 3 in the radial direction, and the lateral
portions 13, 14 maintain said rollers 3 in the circumferential direction.

[0034] The lateral portion 14 of each spacer also comprises a planar outer surface
14b facing the lateral portion 13 of the adjacent spacer in the mounted posit ion
into the rolling bearing as will be described later. A free end 14c of the lateral
portion 14 defines with the free edge of the inner portion 11 the aperture 16 to
open laterally the pocket 15 on the side opposite to the first lateral portion 13. The
free edge 14c of the second lateral portion 14 remains distant from the inner
portion 11 to delimit the aperture 16. The length of the aperture 16 is smaller than
the length of one roller 3.

[0035] The inner portion 11 of each spacer also comprises a planar outer surface
11b and two spaced guiding ribs 11c¢, 11d provided on said outer surface. The
guiding ribs 11c, 11d protrude outwards relative to the outer surface 11b and
extend transversally on said outer surface from a longitudinal edge of the inner
portion 11 to an opposite longitudinal edge. The opposite longitudinal edges
delimit the outer surface 11b. In the disclosed embodiment, the guiding ribs 11c,
11d are identical to one another and have in cross-sect ion a profile in the shape
of an arc of circle. Here, the rib 11c is located near to the free edge of the inner
portion 11 while the rib 11d is located near to the edge of the inner portion 11
linked to the first lateral portion 13.
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[0036] In the mounted position of the spacer 4 into the rolling bearing, the planar
outer surface 11b of the inner portion 11 faces the guiding surface 6 of the inner
ring while remaining distant from the latter, and the guiding ribs 11c, 11d may
come into contact with said guiding surface 6. With the protruding guiding ribs 11c
and 11d, the friction contacts between the inner part 11 of each spacer and the
associated guiding surface 6 of the inner ring are reduced. Besides, there is a
linear contact between each guiding rib 11c¢,.11d and the guiding surface 6. With
such a contact, there is less friction between each spacer 4 and the inner ring 1.

[0037] The inner portion 11 of each spacer further comprises two lateral guiding
flanges 11e, 11f each providing on one of the longitudinal edges of said inner
portion. Each guiding flange 11e, 11f protrudes outwards from the associated
longitudinal edge. In the disclosed embodiment, the guiding flanges 11e, 11f are
identical to one another, extend longitudinally between the ribs 11¢, 11d and have

in cross-sect ion a profile in the shape of an arc of circle.

[0038] In the mounted position of the spacer 4 into the rolling bearing, the lateral
guiding flange 11e axially faces the raceway 5 of the inner ring while the other
lateral guiding flange 11f axially faces the raceway 8 of the outer ring. If an axial
contact appears between the spacer 4 and the inner or outer ring, with the
protruding guidivng flanges 11e and 11f, the friction contacts between the inner
portion 11 of each spacer and the raceway 5 or 8 are reduced. Besides, the
contact between each guiding flange 11e, 11f and the associated raceway 5, 8 is
linear. With such a contact, there is less friction between each spacer 4 and the
inner and outer rings 1, 2.

[0039] Since the inner and outer portions 11, 12 of each spacer are similar in the
lllustrated embodiment, only one of them is described here in detail, it being
understood that the references “a, b, ¢, d, e and f’ previously used for the inner
part 11 are also used for the identical elements of the outer part 12. Similarly to
the inner portion 11 of the spacer with regard to the guiding surface 6 of the inner
ring, with the protruding guiding ribs 12c, 12d of the outer portion, the friction

11




contacts between the outer part 12 of each sbacer and the associated guiding
surface 10 of the outer ring are reduced. Besides, there is a linear contact
between each guiding rib 12¢, 12d and the guiding surface 10.

[0040] The first lateral portion 13 of each spacer comprises a planar outer surface
13b and two spaced guiding ribs 13c, 13d provided on said outer surface. The
guiding ribs 13c, 13d protrude outwards relative to the outer surface 13b and
extend transversally on said outer surface from a longitudinal edge of the lateral
portion 13 to an opposite longitudinal edge. The opposite longitudinal edges
delimit the outer surface 13b. The ribs 13c, 13d have in cross-sect ion a profile in
the shape of an arc of circle. In the disclosed embodiment, the ribs 13c, 13d have
different thicknesses in order to be used for rolling bearings having different
diameters. The rib 13c having the smallier thickness is located near to the edge of
the lateral portion 13 linked to the inner portion 11. The rib 13c is offset towards
the inner portion 11 with regard to the free edge 14c of the lateral portion 14. The
rib 13d is located near to the edge of the lateral portion 13 linked to the outer
portion 12.

[0041]In the mounted position of the spacers 4 into the rolling bearing as shown
on Figure 5, the guiding rib 13c of one spacer 4 protrudes through the aperture 16
of the adjacent spacer 4 since the pocket of said spacer is laterally open towards
the lateral portion 13 of the considered spacer. Said guiding rib 13c extends into
the aperture 16 and bears against the rolling surface 3a of the lower roller 3 which
is housed into said adjacent spacer 4. There is a direct contact between the
guiding rib 13c of the lateral portion of one spacer and the adjacent lower roller 3
supported by the successive spacer 4 in the circumferential direction. In the
mounted posit ion, the pocket 15 of each spacer enables to reduce the
circumferential space between two successive lower rollers 3. Accordingly, the
number of rollers 3 disposed between the inner and outer rings 1 and 2 may be
increased. This leads to higher load bearing capacity of the rolling bearing as well

as an increase of the service life.
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[0042] In the mounted position of the spacers 4, when the rollers 3 of one spacer 4
rotate around the common rotation axis, the rib 13c of the adjacent spacer which
comes into contact with the rolling surface 3a of the lower roller act as a guiding
means for the roller. Each lower roller 3 is maintained radially by the inner portion
11 of the spacer 4 and the associated upper roller and circumferentially by the
lateral portions 13, 14 of said spacer 4 and t he guiding rib 13c of the adjacent
spacer 4. Each upper roller 3 is maintained radially by the outer portion 12 of the
spacer and the associated lower roller and circumferentially by the lateral portions
13, 14. With the protruding guiding rib 13c, the friction contacts between the lower
roller 3 disposed into the pocket of one spacer and the lateral portion 13 of the
adjacent spacer 4 are reduced. Besides, there is a linear contact between these
elements. With such a contact, there is less friction.

[0043] During use, the inner and outer portions 11, 12 of each spacer 4 disposed
axially between the raceways 5, 8 of the inner and outer rings may come
respectively into contact with the guiding surfaces 6, 10 of said rings to guide the
spacer and the associated rollers 3 while the guiding rib 13c of said spacer bears
against the lower roller 3 which is housed into the adjacent spacer. When the
guiding ribs 11c, 11d or 12c, 12d of the spacer come into contact with the
associated guiding surface of the rings, both the spacer 4 and the associated
rollers 3 may slightly pivot around one of said guiding ribs in contact with the
guiding surface in order to follow the path of the raceways 5, 8 of the rings. Such a
rotation is also made possible with the contact of the guiding rib 13c with the
adjacent lower roller 3. The spacer 4 and the associated rollers 3 may also pivot
around said guiding rib 13c. Accordingly, the sliding of the rollers 3 along the
raceways 5, 8 of the rings is enhanced and the stress level on each spacer 4 is
reduced. Otherwise, the guiding ribs 11c, 11d, 12¢, 12d of each spacer enable to

avoid a high skewing or tilting of the rollers 3.

[0044] In the disclosed embodiment, only the lower rib 13c of each spacer comes
into contact with the rolling surface 3a of the adjacent lower roller 3, the guiding rib
13d facing the outer surface 14b of the lateral portion 14 of the adjacent spacer
which remaining distant from the latter. In case of a rolling bearing having a larger

13




diameter and using the same rollers 3 and spacers 4, the lower rib 13c of each
spacer may come into contact with the adjacent lower roller 3 and the upper rib
13d may come into contact with the outer surface 14b of the lateral portion of the
adjacent spacer 4. Alternatively, only the upper rib 13d of each spacer may come
into contact with the outer surface 14b of the lateral portion of the adjacent spacer
4 and the lower rib 13c may remain distant from the rolling surface 3a of the
adjacent lower roller 3. '

[0045] The general structure of each spacer 4 is lightened by the provision of a
pocket 15 defined by four portions or lugs and open in the circumferential direction
towards the outside on the side opposite to the lateral portion 13. A weight
reduction for each spacer 4 is thus obtained. The friction contribution of each
spacer 4 with regard to the inner and outer rings 1, 2 is reduced by t he presence
of the ribs 11c to 11f and the ribs 12c to 12f. Similarly, the friction contribution of
each spacer 4 with the roller located into the adjacent spacer is also reduced by
the presence of the ribs 13a, 13b. The ribs 11c to 11f, 12c to 12f, 13¢ and 13d of
each spacer 4 also improve the guiding of the rollers 3 along the raceways 5, 8 of
the rings. Alternatively, it may however be possible to not foresee said ribs on

each spacer.

[0046] Although the invention has been illustrated on the basis of a rolling bearing
having a double row of superposed contact rollers, it should be understood that
the invent ion can be applied to bearings having more rows of rollers. Otherwise,
in the illustrated embodiment, the rolling bearing is adapted to accommodate axial
loads. Alternatively, it may also be possible to have a rolling bearing adapted to
accommodate radial loads or both axial and radial loads. Furthermore, the inner
ring and/or the outer ring may comprise gearing teeth on their outer periphery, so
as to be connected to driving gears for instance connected to the output shaft of a

motor.
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