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(57) Abstract: A ball bearing unit comprises an outer race (30), one or two inner races (31, 32), one or two series of balls (14)
arranged between the inner race and the outer race. The balls have a diameter (D14) and centres (C14) arranged along a pitch line
& (P14) having a diameter (d14). The bearing unit comprises at least one cage (10) for keeping the balls (14) equally spaced along
& said pitch line. The cage forms a plurality of sockets (13) for receiving the balls (14). Each socket (13) forms a part of a hollow
(g spherical surface (S) having a centre (C13) and a diameter (D13) slightly greater than the diameter (D14) of the balls (14). The
O centres (C13) of the spherical surfaces (S) are arranged along a circumference (P13) having a diameter (d13). The diameter (d13) of
the circumference (P13) passing through the centres of the spherical surfaces (S) is smaller than the diameter (d14) of the pitch line

(P14) passing through the centres (C14) of the balls (14).
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Ball bearing unit with an improved ball retaining cage

The present invention relates to a ball bearing unit with an

improved ball retaining cage.

For a better understanding of the state of the art and the
problems relating thereto, a retaining cage of the type known
from EP-A 0,592,839 will first be described. With reference
to Figures 5 to 8, a cage 10 comprises a circular base ring
11 from one side of which a plurality of circumferentially
equally spaced C-shaped hooks 12 extend. The base ring 11
and the hooks 12 have partially spherical concave surfaces
15, 16, 17 which together define a plurality of partially
spherical sockets or recesses 13 for retaining balls 14
circumferentially equally spaced between the rolling tracks

of a bearing.

Hitherto, <cages of this type have Dbeen designed with
dimensions such that the balls are seated concentrically
inside the sockets, as schematically shown in Figures 6-8.
These two geometric conditions are satisfied:

a) the centres C1l3 of the sockets lie on a circumference
P13 which coincides with the circumference P14 (known as
“pitch 1line”) which passes through the centres of the balls
and which is defined by the bearing raceways;

b) the spherical surfaces defined by the sockets have a

diameter slightly greater than the diameter of the balls.

Consequently, between each ball and the respective socket
there exists a slight play both in the circumferential
direction and in the axial direction. Owing to the play in
the circumferential direction, during operation the cage is
continually struck by the balls so that the cage does not

rotate at a constant instantaneous speed about the axis of
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rotation of the bearing, but is jolted about this axis.

The present invention is intended to be used, in particular
but not exclusively, for bearing assemblies comprising sensor
devices for detecting the rotation of the bearing, as for
example described in GB-A-2,382,142. In these applications,
an encoder is mounted on the cage and associated
operationally with a sensor arranged on the stationary ring

of the bearing.

The object of the invention is to provide a bearing unit in
which the circumferential play between the balls and the cage
is eliminated or at least reduced so that the cage is able to
rotate in a more uniform manner about the axis of the bearing
and therefore allow more precise and simplified reading of

the speed of rotation of the cage.

This object is achieved, according to a first aspect of the
invention, by a bearing wunit having the characteristic
features defined in Claim 1. According to another aspect of
the invention, this object is achieved by a bearing assembly

according to Claim 2.

A preferred, but non-limiting embodiment of the invention
will now be described, with reference to the accompanying
drawings, in which:

- Figure 1 is an axially sectioned view of a ball bearing
provided with two ball retaining cages according to the
invention;

- Figure 2 is a perspective view of the cages according
to Figure 1;

- Figure 3 is a partial view, sectioned and on a larger
scale, of the cage according to Figure 2;

- Figure 4 is a schematic perspective view on a larger
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scale showing the arrangement of a ball inside a socket of
the cage according to Figures 2 and 3;

- Figure 5 is a perspective view of a cage of the known
type;

- Figure 6 is a partial sectioned view of the cage of
Figure 5;

- Figure 7 is a view in the direction of the arrow A of
Figure 6; and

- Figure 8 is a schematic perspective view on a larger
scale showing the concentric arrangement of a ball inside a
socket of a conventional cage of the type shown in Figures 5-
7.

With reference initially to Figure 1, a ball bearing unit
comprises a stationary outer race 30, two rotatable inner
races 31, 32, two series of balls 14 and two respective ball
retaining cages 10. The characteristics of the bearing races
are not per se important for the purposes of understanding
the invention and will therefore not be described in detail.
33 denotes a sensor carrier body having sensors 34 axially
facing two annular encoders or phonic wheels 35 (one of which
is shown in Figure 3) each mounted on one of the two cages 10
for detecting the rotation of the cages about the axis of
rotation x of the bearing, generating electric signals

indicating rotation of the cages.

As shown in Figure 2, the cage 10 forms a circular base ring
11 from one side of which a plurality of circumferentially
equidistant C-shaped hooks 12 extend. The base ring 11 and
the hooks 12 have partially spherical concave surfaces 15,
16, 17 which together define a plurality of partially
spherical sockets or recesses 13 for keeping the balls 14
equally spaced along a pitch line P14 passing through the

centres of the balls. The hooks 12 are each formed by two
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curved arms projecting from the ring 11: a longer arm 19 and
a shorter arm 20, both having opposite ends 19%a, 20a
diverging in a substantially tangential direction. The
concave surfaces 15, 16, 17 of each socket together cover an
arc which extends over more than 180 degrees around each

ball.

As shown in Figure 3, each socket 13 forms a part of a
spherical surface S having a centre Cl3 and a diameter D13

slightly greater than the diameter D14 of the balls 14.

According to the invention, the circumference P13 passing
through the centre of the sockets has a diameter dl13 slightly
smaller than the diameter dl4 of the pitch line P14 passing
through the centres of the balls 14. Preferably the
difference between the diameters dl4 and dl13 is smaller than
0.4 mm. Owing to this arrangement, during operation the cage

10 is arranged in a position where the circumference P13 is
axially displaced by a distance A from the pitch line P14

towards the opposite side of the base ring 11 of the cage.

When the Dbearing rotates, the cage assumes a floating
equilibrium position where there is a certain axial play A
between the balls and the sockets (as indicated schematically
also in Figure 4), but there is no circumferential play
between the cage and the balls. The distance between the
centres of two consecutive sockets 13 is slightly smaller
than the distance between the centres of two consecutive

balls 14.

Those skilled in the art will recognise that this absence of
circumferential play is accompanied, as mentioned, by an
axially floating (and therefore free) condition of the cage

where the balls lightly touch the free end zones 1%a of the



WO 2006/027342 PCT/EP2005/054348

projecting hooks. There is no contact, however, between the

balls 14 and the base ring 11 (Figure 4).

Owing to the absence of an appreciable amount of
circumferential play, the cage rotates in a uniform manner
about the axis of rotation of the bearing. As a result, the
speed signals detected by a sensor facing the cage are also
more uniform and therefore are able to give precise
indications as to the instantaneous speed of rotation of the
bearing without requiring special modifications for
eliminating the effects of the variations due to the impacts
in the circumferential direction, as discussed in the
introductory part of the description with reference to the

known art.

Obviously, without modifying the principle of the invention,
the constructional details and the embodiments may be widely
varied with respect to that described and illustrated,
without thereby departing from the scope of the present

invention.
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CLAIMS

1. A ball bearing unit of the type comprising:

- an outer race (30),

- at least one inner race (31, 32),

- at least one series of balls (14) arranged between the
inner race and the outer race, the balls having a diameter
(D14) and centres (Cl4) arranged along a pitch line (P14)
having a diameter (dl1l4),

- at least one cage (10) for keeping the balls (14)
equally spaced along said pitch line, wherein the cage forms
a plurality of sockets (13) for receiving said balls (14),
each socket (13) forming a part of a hollow spherical surface
(S) having a centre (Cl3) and a diameter (D13) slightly
greater than the diameter (D14) of the balls (14), the
centres (Cl3) of the spherical surfaces (S) being arranged
along a circumference (P13) having a diameter (d13);

characterized in that the diameter (d13) of the
circumference (P13) passing through the centres of the
spherical surfaces (S) is smaller than the diameter (dl14) of
the pitch line (P14) passing through the centres (Cl4) of the
balls (14).

2. A bearing assembly comprising:

- at least one outer race (30) and at least one inner
race (31, 32), where at least one (30) of said races is
stationary and at least another one of said races 1is
rotatable (31, 32);

- at least one series of balls (14) arranged between said
races (30, 31, 32), the balls having a diameter (D14) and
centres (Cl4) arranged along a pitch line (P14) having a
diameter (d14),

- at least one cage (10) for keeping the balls (14)

equally spaced along said pitch line, where the cage forms a
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plurality of sockets (13) for receiving said balls (14),
where each socket (13) forms a part of a hollow spherical
surface (S) having a centre (Cl3) and a diameter (D13)
slightly greater than the diameter (D14) of the balls (14),
the centres (C13) of the spherical surfaces (S) being
arranged along a circumference (P13) having a diameter (d13);

- at least one annular encoder (35) fixed onto the cage
(10) ;

characterized in that the diameter (d13) of the
circumference (P13) passing through the centres of the
spherical surfaces (S) is smaller than the diameter (dl4) of
the pitch line (P14) passing through the centres (Cl14) of the
balls (14).
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FIG.5 (PRIOR ART)
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