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(57) Abregée/Abstract:

A ball joint (10) for interconnection between relatively movable parts (12, 14 and 16) includes a ball stud (70) having a central
ball portion (24) and a pair of stud portions (40, 42) extending in diametrically opposite directions from the central ball portion.
The stud portions (40, 42) and the central ball portion (24) have a central passage (54) extending axially through the stud
portions and the central ball portion. A fastener (260) extends through the central passage (54) for attaching the ball stud (20) to
the movable parts (12, 14 and 16). A housing (60) encloses the central ball portion (24) and has opposite openings (74, 88)
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(57) Abréege(suite)/Abstract(continued):

through which the respective stud portions (40, 42) extend. First and second bearings (100 and 130) for the central ball portion
(24) support the central ball portion In the housing (60) for movement relative to the housing. First and second seals (170 and
200) close the opposite openings (74, 88) In the housing (60). The first and second seals (170 and 200) have first sealing
surfaces (186, 216) engaging the housing (60) around the respective opposite openings (74, 88) and second sealing surfaces
(178 and 208) engaging the respective stud portions (40, 42) around the stud portions.
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Abstract

A ball joint (10) for interconnection between
relatively movable parts (12, 14 and 16) includes a ball
stud (70) having a central ball portion (24) and a pair of
stud portions (40, 42) extending in diametrically opposite
directions from the central ball portion. The stud portions
(40, 42) and the central ball portion (24) have a central
passage (54) extending axially through the stud portions and
the central ball portion. A fastener (260) extends through
the central passage (54) for attaching the ball stud (20) to
the movable parts (12, 14 and 16). A housing (60) encloses
the central ball portion (24) and has opposite openings (74,
88) through which the respective stud portions (40, 42)
extend. First and second bearings (100 and 130) for the
central ball portion (24) support the central ball portion
in the housing (60) for movement relative to the housing.
First and second seals (170 and 200) close the opposite
openings (74, 88) in the housing (60). The first and second
seals (170 and 200) have first sealing surfaces (186, 216)
engaging the housing (60) around the respective opposite
openings (74, 88) and second sealing surfaces (178 and 208)
engaging the respective stud portions (40, 42) around the

stud portions.
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BALL JOINT

Field of the Invention

motor vehicle steering or suspension system.
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The present invention relates to a ball joint fox a

Ball jointse provide an articulated connection between
two relatively movable parts.

Ball joints are commonly
used in motor vehicle steering systems and in motor
vehicle suspension systems.

10

socket.

One typical ball joint comprises a ball stud with a
spherical ball end and a socket member with a spherical

movementc.

end and supports the ball end for rotational and pivotal

A bearing wmember in the socket receives the ball
15

The ball joint is usually lubricated with

grease to provide low friction relative movement of the
ball end and the socket member.

One or more seals are
then secured to the exterior of the ball joint to retain

the grease within the joint and to prevent entry of

contaminants, such as dirt, that might damage the joint.
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Summary of the Invention

In a broad aspect there is provided a ball joint
for interconnection between relatively movable first and
second parts, said ball joint comprising: a ball stud
having a central ball portion and a pair of stud portions
extending in diametrically opposite directions from said
central ball portion, said stud portions and said central
ball portion having a central passage centered on a central
axis of said ball stud and extending axially through said
stud portions and said central ball portion; a fastener
extending through said central passage for attaching said
ball stud to at least one of the first and second parts; a
housing enclosing said central ball portion and having
opposite openings through which said respective stud
portions extend; first and second bearings for said central
ball portion supporting said central ball portion in said
housing for movement relative to said housing; and first and
second seals for providing seals closing sald opposite
openings 1in said housing, said first and second seals having
first sealing surfaces engaging said housing around said
respective opposite openings and second sealing surfaces
engaging said respective stud portions around said stud

portions.

The present invention is a ball joint for
interconnection between relatively movable first and second
parts. The ball joint comprises a ball stud having a
central ball portion and a pair of stud portions extending
in diametrically opposite directions from the central ball
portion. The stud portions and the central ball portion
have a central passage centered on a central axis of the

ball stud and extending axially through the stud portions
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and the central ball portion. A fastener extends through

the central passage for attaching the ball stud to at least

one of the first and second parts.

A housing encloses the central ball portion and
has opposite openings through which the respective stud
portions extend. First and second bearings for the central
ball portion support the central ball portion in the housing
for movement relative to the housing. First and second
seals close the opposite openings in the housing. The first
and second seals have first sealing surfaces engaging the
housing around the respective opposite openings and second
sealing surfaces engaging the respective stud portions

around the stud portions.

The first seal has a spring ring biasing the second

sealing surface against the stud portion. The spring ring
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is molded into the material of the first seal. The first
seal further has a metal ring. The sealing material of
the first seal surrounde the metal ring. 7The housing hasg

a portion clamping against the sealing material of the
5

first seal overlying the metal ring and forcing the metal

ring axially toward the first bearing.

- - -
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Further features of the present invention will become

apparent to those skilled in the art to which the present
10

invention relates from reading the following description

with reference to the accompanying drawings, in which:

Fig. 1 is a sectional view illustrating a ball joint

constructed in accordance with the present invention:

Fig. 2 18 a view taken approximately along line 2-2
15

in Fig. 1;

Fig. 3 18 an exploded view, partially in section, of

parts of the ball joint shown in Fig. 1; and

Fig. 4 is an enlarged view of a portion of the ball
joint shown in Fig. 1.
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A ball joint 10 constructed in accordance with the

present invention is illustrated in Fig. 1

The ball
Joint 10 interconnects relatively movable parts, such as a

suspension link 12 and parallel flanges 14 and 16 of the

NO.281 P@27,/023
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vehicle frame. The ball joint 10 includes a metal ball
stud 20 which is centered on an axis 22. The ball stud 20

includes a central ball portion 24 (Fig. 3). The central

ball portion 24 has a substantially spherical outer

5 surface 26 centered on a pivot center 28. The central
ball portion 24 has a centerline 30 which extends
perpendicular to the axis 22. The pivot center 28 is
located on the axis 22 at the inﬁeraection of the axis and
the centerline 30.

10 The ball stud 20 includes first and second stud
portions 40 and 42 which extend from the central ball
portion 24 in diametrically opposite directions. The
first and second stud portions 40 and 42 are centered on
the axis 22. The first atud portion 40 has a cylindrical

15 outer surface 44 and a planar end surface 46 which is

perpendicular to the axis 22. The second stud portion 42

has a cylindrical outer surface 48 and a planar end
surface 50 which is perpendicular to the axis 22.
The ball stud 20 includes a cylindrical inner surface
20 52 which defines a central passage 54 through the ball
atud. The central passage 54 is centered on the axis 22.

The central passage 54 extends from the planar end surface -

46 of the first stud portion 40 of the ball stud 20
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through the central ball porxrtion 24 to the planar end
surface 50 of the second stud portion 42.
The ball joint 10 further includes a rigid metal

housing 60 which is centered on the axis 22. The housing

S 60 has parallel, cylindrical inner and outer side surfaces .
62 and 64, respectively. A first end portion 66 of the
housing 60 includes a radially inwardly extending flange
68. The flange 68 has a radially exfending first surface

70 and an axially extending second surface 72. The second

10 surtace 72 in the first end portion 66 of the housing 60

defines a first opening 74 in the housing.

A gsecond end portion 80 of the housing 60 includes a
crimpable flange 82 which has a crimped position and an
uncrimped position. The crimpable flange 82 extends

15 axially in its uncrimped position shown in Fig. 2. In its
crimped position shown in Fig. 1, the flange 82 has a
Iirst surface portion 84 which extends generally radially
inward and a second surface portion 86 which extends
generally axially. In the crimped position, the second

20 surface portion 86 of the flange 82 in the second end

portion 80 of the housing €0 defines a second opening 88

(Fig. 1) in the housing.

The ball joint 10 includes first and second bearings

100 and 130 for supporting the central ball portion 24 of
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the ball stud 20 in the hou:ing'so for movement relative

P10/ 023
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to the housing. The bearings 100 and 130 are made of any

suitable material, but preferably are made of injection

molded Delrin brand plastic which is available from E.I.

DuPont de Nemours & Co. The first and second bearings 100

and 130 are annular and are centered on the axis 22.

The first bearing 100 has first and second end
portions 102 and 104 (Fig. 3). A cylindrical outer
surface 106 and a generally semi-spherical inner surface

108 extend between the end portions 102 and 104 of the

first bearing 100. The first end portion 102 has a first
surface 110 which extends radially from the inner surface
108 of the first bearing 100 to the outer surface 106. A
first opening 112 in the first bearing 100 is defined by

the intersection of the first surface 110 and the inner

surface 108.

The second end portion 104 of the first bearing 100
has a second surface 116 which extends radially inward
from‘the outer surface 106 to a third surface 118 which
extends axially and is parallel to the outer surface 106.
A fourth surface 120 in the second end portion 104 extends

arcuately with approximately the same curvature as the
inner surface 108 and intersects the third surface 118 to

form a generally V-shaped annular groove 122 in the second
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end portion of the first bearing 100. The V-shaped
groove 122 in the bearing 100 serves as a reservoir for a
lubricant, auéh as grease, for the ball joint 10.
A fifth surface 124 extends axially between the

5 fourth surface 120 and the inner surface 108 of the first
bearing 108. The fifth surface 124 defines a second
openang 126 in the first bearing 100. The diameter of the
second opening 126 in the second end‘portion 104 of the

first bearing 102 is smaller than the diameter of the

10 first opening 112 in the first end portion 102 of the

first bearing.

The second bearing 130 is identical in construction
Co the first bearing 100. The second bearing 130 has
first and second end portions 132 and 134. A cylindrical

15 outer surface 136 and a generally semi-spherical inner

surface 138 extend between the end portions 132 and 134 of
the second bearing 130. The first end portion 132 has a
first surface 140 which extends radially from the inner

surface 138 of the second bearing 130 to the outer surface

20 136. A first opening 142 in the second bearing 130 is

defined by the intersection of the first surface 140 and

the inner surface 138.
The second end portion 134 of the second bearing 130

has a second surface 146 which extends radially inward
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from the outer surface 136 to a third surface 148 which
extends axially and 1s parallel to the outer surface 136. A
fourth surface 150 1n the second end portion 134 extends
arcuately with approximately the same curvature as the inner
surface 138 and intersects the third surface 148 to form a
generally V-shaped annular groove 152 in the second end
portion of the second bearing. The V-shaped groove 152 in
the bearing 130 serves as a reservoir for grease for

lubricating the ball joint 10.

A fifth surface 154 extends axially between the
fourth surface 150 and the inner surface 138 of the second

bearing 130. The fifth surface 154 defines a second opening

156 in the second bearing 130.

The ball joint 10 includes first and second seals
170 and 200 for closing and sealing the first and second
openings 74 and 88, respectively, in the housing 60. The
first and second seals 170 and 200-are annular and are
centered on the axis 22. The seals 170 and 200 are
preferably made of a suitable elastomeric material, but may

be made of other suitable materials known in the art.

The first seal 170 includes a stud seal portion
172 and a bearing seal portion 174 which are connected by
a connector portion 176 (Figs. 3 and 4). The stud seal

portion 172 includes an axially extending surface 178
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which defines a passage 180 for receiving the first stud
portion 40 of the ball stud 20. An S-shaped spring ring
182 is injection molded in the stud seal portion 172 of
the first seal 170 and is embedded in the stud seal
portion 172. The spring ring 182 exerts a radially inward

biasing force on the stud seal portion 172 of the first

seal 170.

The bearing seal portion 174 includes first and
second surfaces 184 and 186 which extend radially and
third and fourth surfaces 188 and 190 which extend
axially. The connector portion 174 of the first seal 170

connects with the second surface 186 of the bearing seal

portion 174.

An annular metal retaining ring 192 is injection
molded in the bearing seal portion 174 of the first seal
170. The retaining ring 192 1s generally square 1n cross-
section and is surrounded on all four sides by the

elastomeric material of the bearing seal portion 174.

The second seal 200 1s identical 1n construction
to the first seal 170. The second seal thus includes a stud
seal portion 202 and a bearing seal portion 204 which are
connected by a connector portion 206. The stud seal
portion 202 includes an axially extending surface 208 which

defines a passage 210 for receiving the second stud
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portion 42 of the ball stud 20. An S-shaped spring ring
212 ig injection molded in the stud seal portion 202 of
the second se;l 200 and is embedded in the stud seal
portion 202. The spring ring 212 exerts a radially inward

biasing force on the stud seal portion 202 of the second

seal 200.

The bearing seal portion 204 includes first and
gecond surfaces 214 and 216 which extend radially and
third and fourth gsurfaces 218 and 220 which extend
axially. The connector portion 206 of the second seal 200
connects with the second surface 216 of the bearing seal
portion 204.

An annular metal retaining ring 222 is injection
molded in the bearing seal portion 204 of the second seal
200. The retaining ring 222 is generally square in cross-
section and is surrounded on all four sides by the

elastomeric material of the bearing seal portion 204 of

the second seal 200.

In the assembled and installed condition of the ball
joint 10, the housing 60 in the ball 4joint is attached to
the suspension link 12 (Figs. 1 and 2). The suspension
link 12 includes an opening defined by a cylindrical
surface 18 for closely receiving the cylindrical outer

surface 64 of the housing 60. The housing 60 is fixedly
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secured to the link by press-fitting and/or welding the
housing in the opening in the link 12. The housing 60 may
be secured to‘the link 12 priox to assembly of the
components of the ball joint 10 or as part of a complete
5 bPall joint assembly.
The firgt seal 170 is located adjacent the first end

portion 66 of the housing 60. The stud seal portion 172
of the first seal 170 protrudes through the first opening
74 in the first end portion 66 of the housing 60. The

10 second surface 186 of the bearing seal portion 174 of the
first seal 170 abuts the first surface 70 of the radially
extending flange 68 on the housing 60. The third surface
188 of the bearing seal portion 174 adjoins the
cylindrical inner surface 62 of the housing 60.

15 The first bearing 100 is located adjacent the first
seal 170 in the ball joint 10. The second surface 116 in

the second end portion 104 of the first bearing 100 abuts

the first surface 184 in the bearing seal portion 174 of

the first seal 170. The cylindrical outer surface 106 of

20 the first bearing 100 is closely received by the

cylindrical inner surface 62 of the housing 60. The first
surface 110 in the first end portion 102 of the first
bearing 100 faces toward the second opening 88 in the

housing 60.
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The second seal 200 is located adjacent the seconad

end portion 80 of the housing 60. The stud seal portion

202 of the second seal 200 protrudes through the second
opening 88 in the second end portion 80 of the housing 60.

The second surface 216 of the bearing seal portion 204 of
the second seal 200 abuts the first surface portion 84 of
the crimpable flange 82 on the housing 60. The third
surface 218 of the bearing seal portion 204 adjoins the
cylindrical inner surface 62 of the housing 60.

The second bearing 130 is located adjacent the second
seal 200 in the ball joint 10. The second surface 146 in
the second end portion 134 of the second bearing 130 abuts
the first surface 214 in the bearing seal portion 204 of
the second seal 200. The cylindrical outer surface 136 of
the second bearing 130 is closely received by the
cylindrical inner surface 62 of the housing 60. The first
surface 140 in the first end portion 132 of the second
bearing 130 faces toward, but does not engage, the first
surface 110 in the first end portion 102 of the first
bearing 100 in the ball joint 10. Thus, an annular space
240 (Fig. 1) is defined between the facing first surfaces
110 and 140 of the first and second bearings 100 and 130,

respectively. The space 240 serves as a reservoir for

I‘“
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grease and also as a means for absorbing stack-up of

tolerancee in the ball joint 10.

The firsé and second bearings 100 and 130 together
provide a means for supporting the ball stud 20 for
movement relative to the bearings and to the housing 60.

A portion of the spherical outer surface 26 of the central
ball portion 24 rests against and iq supported by the
inner surface 108 of the first bearing 100. Another
portion of the outer surface 26 of the central ball
portion 24 rests against and is supported by the inner
surface 138 of the second bearing 130.

The first stud portion 40 of the ball stud 20 extends
through the passage 180 in the stud seal portion 172 of
the first seal 170. The axially extending surface 178 in
the stud seal portion 172 sealingly engages the
cylindrical outer surface 44 of the first stud portion 40.

The second stud portion 42 of the ball stud 20
extenda through the passage 210 in the stud seal portion
202 of the second seal 200. The axially extending surface
208 sealingly engages the cylindrical outer surface 48 of
the second stud portion 42. .

To complete the interconnection of the link 12 and

the flanges 14 and 16 using the ball joint 10, the ball

gtud 20 i1s located between the flanges so that the central

- et T 4
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pagsage 54 in the ball stud aligne with an opening 250 in

each of the flanges. The end surface 46 of the first stud
portion 40 abﬁts an inwardly facing surface 252 on the
flange 14. The end surface 50 of the second stud portion
5 42 abuts an inwardly facing surface 254 on the flange 16.
IA.fastener 260, such as a threaded rod, 1is ingserted
through the openings 250 in the flanges 14 and 16 and
extends through the central passage 54 in the ball stud

20. Nuts 270 screwed on the threaded ends of the fastener

10 260 secure the ball stud 20 to the flanges 14 and 16.

Tn the assembled condition shown in Fig. 1, the ball
joint 10 permits relative rotational and/or pivotal
movement between the link 12 and the flanges 14 and 16.
For example, the ball joint 10 permits the link 12 to

15 rotate about the axis 22 of the ball stud 20. Further,
the ball joint 10 permits the link 12 and the flanges 14
and 16 to oscillate relative to each other about the pivot
center 28 of the ball stud 20.

The S-shaped spring ring 182 in the first seal 170

20 provides sufficient radial biasing to maintain a seal
against the first stud portion 40 of the ball stud 30
while still allowing the stud portion to rotate about the
axis 22. Similarly, the S-shaped spring ring 212 in the

second seal 200 provides sufficient radial biasing to

vt 1 P ok AT . bl
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gainst the second atud portionléz while

atill allowing the stud portion to rotate about the

axis 22.

The metal rings 192 and 222 in the first and second

seals 170 and 200, respectively, provide a rigid body

between the housing flanges 66 and 82 and the bearings 100

and 130, which allows the bearings to be pre-loaded (or

forced) axially in the ball joint 10. Further, the metal

rings 192 and 222 1in the seals 170 and 200, respectively,

resist externally applied axial loads which tend to pull

the joint 10 apart by tranaferring the loads to the

housing 60. For example, an axial load on the ball

stud 20 which is transferred to the first bearing 100 is

subsequently transferred via the abutting surfaces 116

and 184 to the bearing end portion 174 of the first

geal 170. The load is then transferred through the

abutting surfaces 186 and 70 to the housing 60.

From the above description of the invention, those
akilled in the art will perceive improvements, changes and

modifications. Such improvements, changes and

modifications within the skill of the art are intended to

be covered by the appended claims.
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CLAIMS:

1. A ball joint for interconnection between relatively

movable first and second parts, said ball joint comprising:

a ball stud having a central ball portion and a pair
of stud portions extending in diametrically opposite directions
from said central ball portion, said stud portions and said
central ball portion having a central passage centered on a
central axis of said ball stud and extending axially through

said stud portions and said central ball portion;

a fastener extending through said central passage for
attaching said ball stud to at least one of the first and

second parts;

a housing enclosing said central ball portion and
having opposite openings through which said respective stud

portions extend;

first and second bearings for said central ball
portion supporting said central ball portion in said housing

for movement relative to said housing; and

first and second seals for providing seals closing
salid opposite openings in said housing, said first and second
seals having first sealing surfaces engaging said housing
around said respective opposite openings and second sealing
surfaces engaging said respective stud portions around said

stud portions; and

said first seal having a spring ring biasing said

second sealing surface against said stud portion.
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2 . A ball joint as defined in claim 1 wherein said
spring ring 1is molded into the sealing material of said first

seal .

3. A ball joint as defined in claim 1 wherein said first
gseal has a metal ring, the sealing material of said first seal
surrounding said metal ring, salid housing having a surface
abutting the sealing material of said first seal overlying said
metal ring and forcing said metal ring axially toward said

first bearing.

4 . A ball joint as defined in claim 1 wherein each of
said first and second bearings has a portion defining a grease

groove.

5. A ball joint as defined in claim 1 wherein said
central ball portion has a centerline extending perpendicular
to said central axis of said ball stud, said first and second
bearings having axially facing surfaces spaced from said
centerline of said central ball portion and which partially

define a grease reservolir.

6. A ball joint as defined in claim 1 wherein said

housing is attached to one of the first and second parts.
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