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DOUBLE ROW, ANGULAR CONTACT BALL BEARING .WITH TWQO PLASTIC COMB CAGES WITH
RETAING TARBS

FIELD OF THE INVENTION

This invention relates to ball bearings and, more particularly, to double row,

angular contact ball bearings having plastic snap cages and a split inner ring.
BACKGROUND OF THE INVENTION

Double row angular ball bearings are known, see for example U.S. Patent No.
6,957,919. Such ball bearings have a single outer ring with a pair of adjacent
inwardly oriented raceways, a single inner ring with a pair of adjacent outwardly
oriented raceways, and two ball crown rings with window type cages. In the '919
patent, lugs are used to mate with a groove in either the upper or lower ring to
maintain the ball crown ring in either the inner or outer ring.

A drawback to such arrangements is the weight and the size associated with
such cages. Since the cages employ a window which fully encircles the ball, the
bearing must account for a portion of the cage that extends into the space between
the two crown rings, theljeby requiring a large axial spacing between adjacent cages.

One solution to the spacing and the weight associated with such a large éage is
to employ plastic snap cages. Snap cages employ pockets for housing the balis rather
than windows. Such plastic snap cages are known, see for example U.S. Patent No.
6,416,230.

Double row angular contact ball bearings having split inner ring have been used
to provide increased flexibility to the bearing. One of the drawbacks with ball bearings
that have split inner rings and that do not employ snap cages is that the inner rings
easily separate from the bearing until such time as the bearing is mounted for its
intended use. One solution to the problem of the separation of the bearing is to
employ sleeves around the bearing until such time as the bearing is to be mounted for
its intended purpose. The problem with the sleeves is that when the sleeves are
removed the bearing can become unassembled prior to its mounting. There is a need
for a better arrangement in a bearing in order to avoid the separation of the split inner

ring from the bearing and to avoid potential bearing damage during handling on an

assembly line.
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OBJECT OF THE INVENTION

It is the object of the invention to provide an improved double row angular
contact ball bearing having plastic snap cages and a split inner ring that avoid the
separation problem.

This and other objects of the invention will become more evident from the

following description of the invention.

SUMMARY OF THE INVENTION

This invention achieves the above objects by using plastic snap cages that have
retaining tabs and split inner rings that have retaining grooves. The retaining tabs of
the cages lock into retaining grooves in the inner rings so as to hold the inner ring in
the bearing. Such retaining tabs provide an axially inward and radially downward
force onto the inner ring so as to hold the inner ring into the béaring. The retaining
tabs lock into the retaining grooves of the inner ring when the inner ring is pushed
into the bearing during assembly of the bearing.-

More specifically, the invention can be defined as a double row, angular contact
snap cage ball bearing comprising:

one outer ring having a first outer raceway axially adjacent a second outer
raceway; A

a first inner ring having a first inner raceway radially opposite the first outer
raceway and a first retaining groove inwardly, axially adjacent the first inner raceway;

a second inner ring having a second inner raceway radiaily opposite the second
outer raceway and a second retaining groove inwardly, axially adjacent the second
inner raceway, the first retaining groove inwardly, axially adjacent the second
retaining groove; - }

a first ball crown ring having a first plastic snap cage with a plurality of first
pockets housing a set of first balls therein, the first balls running in the first outer
raceway and the first inner raceway, énd a plurality of first retaining tabs extending
axially inward and radially downward to lock with the first retaining groove and hold
the first inner ring in the bearing;

a second ball crown ring having a second plastic snap cage with a plurality of
second pockets housing a set of second balls therein, the second balls running in the

second outer raceway and the second inner raceway, and a plurality of second
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retaining tabs extending axially inward and radially downward to lock with the second
retaining groove and hold the second inner ring in the bearing.

Each of the outer raceways has a land diameter that is the axial outer edge of
the outer raceway. This land diameter retains the set of balls in the bearing.

Preferably, the first plastic snap cage and the second plastic snap cage are
made from polyetheretherketones (PEEK) for high temperature applications. Nylon can
be used for moderate temperature applications.

Preferably, one of each of the plurality of first retaining tabs is positioned
between every other one of the plurality of the first pockets in the first ball crown ring
and one of each of the piurality of the second retaining tabs is positioned between
every other one of the plurality of the second pockets in the second ball crown ring.
The positioning of the retaining tabs between every other pocket is preferred for cost
saving and ease of manufacturing. Retaining tabs can also be positioned between each
of the pockets depending on the need for such.

The first ball crown ring and the second ball crown ring can be in the same
radial plane. Alternatively the first ball crown ring and the second ball crown ring can
be in different radial planes.

The first balls and the second balls can have the same diameter. Alternatively,
the first balls and the second balls can have different diameters.

More preferably, the ball crown rings have a rib onto which the bottom and
sides of the pockets are attached. The open top of the pockets face axially inward in
the bearing. Even more preferably, the rib is divided between a upper rib and a lower
rib which are spaced radially apart from one another and which are fixed to the
bottom and side walls of the pockets.

In the bearing of the invention, each of the balls extends inwardly, axially
beyond the open top of the pockets. Additionally, each of the balls’extends radially
upward and downward beyond the bottom and side walls of the pocket so as to allow
the balls to roll freely in the outer and inner racewaYs. This provides for better flow of

lubricant and avoids sliding concerns.
Preferably, each of the retaining tabs does not extend axially inward beyond

the ball of the open pocket.
These and other aspects of the invention may be more readily understood by

reference to the following drawings and the detailed descriptions that follows.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 illustrates a cross sectional view of the bearing of the invéntioh;

Fig.2 is a perspective view of a ball crown ring of the invention;

Fig.3 is a perspective view of the bearing of the invention without the outer ring;
Fig.4 illustrates a ball bearing of the invention in transfer gear of an automatic

transmission.

DETAILED bESCRIPTION OF THE DRAWINGS

Figure 1 illustrates double row, angular contact snap cage bearing 10 with
one outer ring 12 having first outer raceway 14 positioned axially adjacent second
outer raceway 16. First land diameter 15 and second land diameter 17 are the axial
outer edge of first outer raceway 14 and second outer raceway 16, respectively.

Opposite outer ring 12 is first inner ring 18 having first inner raceway 20
positioned radially opposite first outer raceway 14. First retaining groove 22 is
positioned inwardly and axially adjacent first inner raceway 20.

Also opposite outer ring 12 is second inner ring 24 having second inner
raceway 26 which is positioned radially opposite second outer raceway 16. Second
retaining groove 28 is positioned inwardly and axially adjacent second inner raceway
26. As can be seen in Fig. 1, first retaining groove 22 is positioned inwardly, axially,
adjacent to second retaining groove 28. It can also be seen in Fig. 1 that retaining
grooves 22 and 28 are at a depth below the surface of their respective raceways in an
axial direction.

Positioned between outer ring 12 and first inner ring 18 is a first ball crown 30.
First ball crown 30 has first plastic snap cage 32 with a plurality of first pockets 34 for
housing first balis 36 therein. First balls 36 run in first outer raceway 14 and first
inner raceway 20. A plurality of first retaining tabs 38 are positioned between first
pockets 34, as illustrated in Fig. 2. First retaining tabs 38 are oriented to extend
axially inward and radially downward to lock or mate with first retaining groove 22.
First ball crown 30 has a first upper rib 40 and a first lower rib 41 to support first
pockets 34 and first retaining tabs 38. '

Positioned between outer ring 12 and second inner ring 24 is second ball crown
ring 42. Second ball crown ring 42 has second plastic snap cage 44 with a plurality of
second pockets 46 and a plurality of second balls 48 which are housed in second
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pockets 46. Second balls 48 run in second outer raceway 16 and second inner
raceway 26. A plurality of second retaining tabs 50 extend axially inward and radially
downward to lock or mate with second retaining groove 28. Second ball crown 42 has
second upper rib 52 and second lower rib 53 onto which second pockets 46 are affixed
and onto which second retaining tabs 50 are affixed. Retaining tabs 38, 50 do not
extend in an axial direction beyond their respective balls 36, 48.

Fig. 2 illustrates a ball crown ring, both ball crowns being essentially identical.
Specifically Fig. 2 illustrates first ball crown ring 30 in which each one of first retaining
tabs 38 are positioned between every other one of first pockets 34. In other words,
there are two pockets 34 positioned between each retaining tab 38.

As illustrated in Fig. 3, first ball crown ring 30 has first upper rib 40 and first
lower rib 41 which are radially spaced apart from one another. Likewise, second ball
crown ring 42 has second upper rib 52 and second lower rib 53 which are spaced
radially apart from one another. In both first ball crown ring 30 and second ball crown
ring 42, the upper and lower rib attached to the side walls and the bottom wall of their
respective pockéts 34 and 46. Retaining tabs 38, 50 are affixed to their respective
ribs 40, 41 and 52, 53. Each of the pockets 34 and 46 have open tops. Balls 36 and
48 extend axially inward beyond the open tops of their respective pockets 34 and 46.
The balls 36 and 48 also extend radially above and below the side walls and bottoms
of their respective pockets 34 and 46.

Outer ring 12 and inner rings 18 and 24 are made of conventional metal
(bearing steel) materials and designed in a conventional manner except for the fact
that the inner rings have retaining grooves therein.

Balls 36 and 48 are made of conventional metal materials (bearing steel) in a
conventional manner.

Plastic snap cages 32 and 44 are made of conventional plastic materials used
for snap cages and, more preferably, from polyetheretherketones (PEEK). The plastic
cages are made in a conventional manner using conventional molds except for the fact
that the molds provide the retaining tabs 38 and 50.

In order to assemble the bearing, both the first and the second ball crown rings
are pushed into the outer ring. Next, the first and second inner rings are press fitted
into the bearing such that the retaining tabs couple with the respective inner grooves
during the pressing of the inner rings into the bearing, the retaining tabs flex and lock
into the retaining grooves. Because of thé press fit between the ball crown rings and

the outer ring, the ball crown rings are retained in the bearing. Because of the inward
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pressure exerted by the retaining tabs onto the retaining grooves, the inner rings are
retained in the bearing. Thus, all three components of the bearing, the outer ring, the
ball crown rings and the inner rings are maintained as a solid unit. As can be
understood, the retaining tabs exert an axially inward and radially downward force
against the inner rings to retain the inner rings in the bearing.

Fig. 4 illustrates ball bearing 10 in an automotive transfer gear of an automatic

six speed transmission.
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10 ball bearing
12 outer ring
14 first outer raceway
15 first land diameter
16 second outer raceway
17 second land diameter
18 first inner ring
20 first inner raceway
22 first retaining groove
24 second inner ring
26 second inner raceway
28 second retaining groove
30 first ball crown ring
32 first plastic snap cage
34 first pockets
36 first balls
38 first retaining tabs
40 first upper rib
41 first lower rib
42 second ball crown ring
44 second plastic snap cage
46 second pocket
48 second balls
50 second retaining tabs
52 second upper rib

53

second lower rib

REFERENCE NUMERALS

PCT/EP2008/003636



WO 2008/138519 8 PCT/EP2008/003636

CLAIMS

1. A double row, angular contact snap cage ball bearing comprising:

one outer ring having a first outer raceway axially adjacent to a second outer
raceway;

a first inner ring having a first inner raceway radially opposite said first outer
raceway‘and a first retaining groove inwardly, axially adjacent to said first outer
raceway;

a second inner ring having a second inner raceway radially opposite said
second outer raceway and a second retaining groove inwardly, axially adjacent to said
second inner raceway, said first retaining groove inwardly axially adjacent said second
retaining groove;

a first ball crown ring having a first plastic snap cage with a plurality of first
pockets housing a set of first balls therein, said first balls running in said first outer
raceway and said first inner raceway, and a plurality of first retaining tabs extending

axially inward and radially downward to lock with said first retaining groove to hold

said first inner ring in the bearing;
a second ball crown ring having a second plastic snap cage with a plurality of

second pockets housing a set of second balls therein, said second balls running in said
second outer raceway and said second inner raceway, and a plurality of second

retaining tabs extending axially inward and radially downward to lock with said second

retaining groove and hold said second inner ring in the bearing.

2. The bearing of claim 1 wherein said first plastic snap cage and said second

plastic snap cage are made from polyetheretherketone.

3. The bearing of claim 1 wherein one of each of said plurality of first retaining
tabs is positioned between every other one of plurality of first pockets; and one of

each of said plurality of said second retaining tabs is positioned between every other

one of said plurality of second pockets.

4. The bearing of claim 1 wherein said first ball crown ring and said second ball

crown ring are in the same radial plane.
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5. The bearing of claiml wherein said first ball crown ring and second ball crown

ring are in different radial planes.

6. The bearing of claim 1 wherein said first balls and said second balls have the

same diameter.

7. The bearing of claim1 wherein said first balls and said second balls have

different diameter.

8. The bearing of claim 1 wherein the first ball crown ring comprises a first rib,

each of said plurality of first pockets having a bottom affixed to said first rib and an

axially, inwardly open top, and each of said plurality of first retaining tabs extending
from said first rib; and said second ball crown ring comprising a second rib, each of
said plurality of second pockets having a bottom affixed to said second rib and an

axially inwardly open top, and each of said plurality of second retaining tabs extending

from said second rib.

9. The bearing of claim 8 wherein each of said first balls extend inwardly, axially
beyond the open top of said firsts pockets, and said second balls extend inwardly

axially beyond the open top of said secpnd pocket.

10. A plastic snap cage for a double row angular contact ball bearing with split
inner rings, comprising:

a rib;

a plurality of pockets affixed to said rib; and

a plurality of retaining tabs, each affixed to said ribs and extending axially

outward and radially downward from said rib.
11. The cage of claim 10 wherein said rib comprises an upper rib and a lower rib.

12. The cage of claim 10 wherein said pocket has a bottom wall and sidewalls and
the bottom wall and sidewalls are affixed to said rib and said pocket has an open top

and said retaining tabs extend axially beyond said open top of said pocket.
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13. The cage of claim 10 wherein one of each of said retaining tabs is positioned

between every other one of said pockets.
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