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(57) Abrége/Abstract:
A Joint assembly (10) includes a metal housing which encloses a head end portion (24) of a movable stud member (22). A metal
outer (30) bearing engages the head end portion (24) of the stud member (22). The outer bearing (30) has a cylindrical outer

S SNV ENEEN
O - 2.7 20 a0

J "..
KT
e
A

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2196511 C 2002/07/23

anen 2 196 511
13) C

(57) Abréege(suite)/Abstract(continued):

side surface (44) with a diameter which Is larger than a diameter of a cylindrical inner side surface (42) of a chamber (18) In the
housing (12) . The outer bearing (30) Is retained against movement relative to the housing (12) by an interference fit. During
fabrication of the joint assembly (10), a spring (34) and inner bearing (32) are inserted into the housing (12). An interference fit Is
established between the outer bearing (30) and the housing (12) by sliding the cylindrical outer side surface (44) of the outer
bearing along the cylindrical inner side surface (42) of the chamber (18) in the housing. A rim portion (58) of the housing Is then
deformed or swaged over the outer bearing (30) to form a lip (64) which further retains the outer bearing in the housing.
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Abstract

A joint assembly (10) includes a metal housing which
encloses a head end portion (24) of a movable stud member
(22). A metal outer (30) bearing engages the head end
portion (24) of the stud member (22). The outer bearing
(30) has a cylindrical outer side surface (44) with a
diameter which is larger than a diameter of a cylindrical
inner side surface (42) of a chamber (18) in the housing
(12). The outer bearing (30) is retained against movement
relative to the housing (12) by an interference fit.
During fabrication of the joint assembly (10), a spring
(34) and inner bearing (32) are inserted into the housing
(12). An interference fit is established between the outer
bearing (30) and the housing (12) by sliding the
cylindrical outer side surface (44) of the outer bearing
along the cylindrical inner side surface (42) of the
Chamber (18) in the housing. A rim portion (58) of the
hbusing is then deformed or swaged over the outer bearing

(30) to form a lip (64) which further retains the outer

bearing in the housing.
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JOINT ASSEMBIY

Background of the Invention

The present invention relates to a joint assembly and

more specifically to a joint assembly having a housing
which encloses a bearing disposed in engagement with a
portion of a movable member.

A known joint assembly includes a generally
cylindrical metal housing which encloses a ball end portion
of a movable stud member. The housing has an opening at
one end through which a shank portion of the stud member
extends. An opening at the opposite end of the housing is
closed by a plug.

An upper bearing is disposed adjacent to the opening
through which the shank portion of the stud member extends.
The upper bearing engages the ball end portion of the étud
member. A lower bearing engages the ball end portion of
the stud member at a location opposite from the shank
portion of the stud.member. A coil spring is pressed
against the lower bearing by the plug which closes the

housing. A boot seal extends between the shank poxrtion of

the stud member and the housing.
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A joint assembly having this construction requires
machining of the housing at opposite ends, that is, at the
end of the housing through which the shank portion of the
stud member extends and the open end of the housing which
1s closed by the plug. During fabrication of the joint
assembly, the upper bearing, stud member, lower bearing,
spring and plug are sequentially inserted through the open
end of the housing. The boot seal is installed around the
shank portion of the stud member and engages the other end
of the housing. Since machining and assembly operations
are performed at both ends of the housing, there is a
substantial amount of handling of the housing and other
components of the joint assembly during fabrication of the
joint assembly.

In addition, the housing must have adeguate material
to support the upper bearing to prevent stud pull out from
one end of the housing. Adegquate material must also be
provided at the opposite end of the housing to enable the
plug to be enclosed by the housing. This results in a
relatively large housing which adds to the cost of raw
materials for the joint assembly. In addition, clearance

must be designed in a vehicle to accommodate a relatively

tall housing profile.

§ummagx of the Invention

An improved joint assembly includes a metal housing

which at least partially encloses a portion of a movable

member. A metal bearing is enclosed by the housing and is
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disposed 1in engagement with the movable member. The bearing
1s retained against movement relative to the housing by an
interference fit between an outer side surface of the

bearing and an inner side surface of the metal housing.

During fabrication of the joint assembly, a spring
and an i1nner bearing are positioned in a chamber in the
metal housing. A portion of the movable member is inserted
into the chamber in the housing. The spring is compressed
against an end wall of the housing under the influence of
force transmitted from the movable member through the inner
bearing to the spring. The metal outer bearing is also
inserted into the housing. The outer bearing is connected
with the housing by an interference fit between the outer

bearing and the housing.

In summary, this invention seeks to provide a
method of assembling a joint, said method comprising the
steps of: providing a metal housing having an end wall and a
side wall which defines an opening to a chamber in the
housing; placing a coil spring in the chamber in the
housing, the coil spring engaging the end wall of the
housing; 1inserting a first bearing formed of a polymeric
material into the chamber in the housing, the first bearing
engaging and compressing the coil spring and being urged in
an axial direction away from the end wall of the housing by
the bias of the coil spring; providing a movable member
having a head end portion in the chamber in the housing and
a shank portion extending from the head end portion, the
head end portion engaging the first bearing in the chamber
and being urged in the axial direction away from the end
wall of the housing by the bias of the coil spring acting on
the first bearing, the shank portion being at least
partially disposed outside of the chamber in the housing;

inserting a second bearing formed of metal in the chamber
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into the housing and into engagement with the head end
portion of the movable member, the second bearing being
urged 1n the axial direction away from the end wall of the
nousing by the bias of the coil spring acting on the first
pearing; retaining the second bearing and the head end
portion of the movable member in the chamber against
movement relative to the housing due to the bias of the coil
spring by an interference fit between a cylindrical outer
side surface of the second bearing and a cylindrical inner

side surface of the housing, the interference fit being

sufficient to hold the coil spring in a compressed condition

against the bias of the coil spring; and thereafter,

deforming a rim portion of the housing surrounding the
opening radially inward into engagement with the second

bearing to form an annular lip which overlies the second

pearing and assists the interference fit in retaining the

second bearing in the housing.

Brief Description of the Drawings

The foregoing and other features of the present

invention will become apparent to one skilled in the art to
which the present invention relates upon consideration of

the following description of the invention with reference to

the accompanying drawings, wherein:

Fig. 1 1s a sectional view of a joint assembly

constructed 1in accordance with the present invention;

Fig. 2 1s a sectional view, taken generally along
the line 2-2 of Fig. 1, illustrating the relationship of a
head end portion of a movable stud member to an outer

pearing and housing of the joint assembly;
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Fig. 3 is an enlarged fragmentary view illustrating a
dimensional relationship which enables an interference fit
to be obtained between the outer bearing and housing of the
joint assembly;

Fig. 4 is an illustration depicting the manner in
which an inner bearing and spring are positioned in the
housing during fabrication of the joint assembly;

Fig. 5 is an illustration depicting the manner in
which the head end portion of the stud member is pressed
against the inner bearing to compress the spring against
the housing during fabrication of the joint assembly;

Fig. 6 is an illustration depicting the manner in

which the outer bearing is moved into the housing during

fabrication of the joint assembly;

Fig. 7 is a schematic illustration depicting the

relationship between the stud member, inner and outer
bearings and housing after the outer bearing has been
inserted into the housing during fabrication of the joint
assembly; and

Fig. 8 is a schematic illustration depicting the
manner in which a portion of the housing is swaged over the

outer bearing during fabrication of the joint assembly.

Description of Preferred Embodiment

A ball joint assembly 10 constructed in accordance

with the present invention is illustrated in Fig. 1. The
ball joint assembly 10 includes a one-piece cast metal

housing 12. The housing 12 has a circular end wall 14 and
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a generally cylindrical side wall 16 which cooperate to
define a generally cylindrical socket chamber 18.

A movable stud member 22 has a ball end portion 24
which is disposed in the socket chamber 18. The ball end
portion 24 of the stud member 22 is formed as a portion of
a sphere. A generally cylindrical shank portion 26 extends
axially outward from the ball end portion 24. In the

illustrated embodiment of the invention, the shank portion

26 and ball end portion 24 of the stud member 22 are forged
as one piece of metal. However, the ball end portion 24 of
the stud member 22 could have any one of many different
known constructions and configurations if desired.

An annular metal outer bearing 30 is disposed in the
socket chamber 18. The outer bearing 30 has an inner side
surface 31 which is formed as a portion of a sphere and is
disposed in engagement with the ball end portion 24 of the
stud member 22. A polymeric inner bearing 32 is disposed
in the socket chamber 18 between the outer bearing 30 and
the circular end wall 14 of the housing 12. The inner
bearing 32 has an inner side surface 33 which is formed as
a portion of a sphere and is disposed in engagement with
the ball end portion 24 of the stud member 22.

A metal spiral coil spring 34 is compressed against
the circular end wall 14 of the housing 12 by the inner
bearing 32. The coil spring 34 presses the inner bearing
32 against the ball end portion 24 of the movable stud

member 22 with a force of approximately 200 pounds. This
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force presses the ball end portion 24 of the stud member 22
against the outer bearing 30.

The outer bearing 30 and the housing 12 are both
formed of metal, in the illustrated embodiment of the
invention, steel. The inner bearing 32 is formed of a
sultable polymeric material. Thus, the inner bearing 32
may be molded as one piece of Nylon or Delrin (trademark)
type polymeric material.

The outexr and inner bearings 30 and 32 cooperate to
support the stud member 22 for universal sidewise tilting
movement from the illustrated upright or initial position
shown in Fig. 1. 1In addition, the bearings 30 and 32
support the stud member 22 for rotational movement about a
longitudinai central axis of the shank portion 26 of the
stud member. When the stud member 22 is in the initial
position shown in Fig. 1, the central axis of the shank
portion 26 of the stud member is coincident with a central
axis 38 of the joint assembly 10.

In accordance with one of the features of the present
invention, there is an interference fit between the metal
outer bearing 30 and the metal side wall 16 of the housing
1l2. The side wall 16 of the housing 12 has a continuous
Cylindrical inner side surface 42 (Figs. 2 and 3). The
Oouter bearing 30 has a continuocus cylindrical outer side
surface 44.

The cylindrical outer side surface 44 of the bearing

30 is slightly larger than the cylindrical inner side



— 2196511

T -

surface 42 of the housing 12. Thus, a radius of the
cylindrical outer side surface 44 of the bearing 30 exceeds
a radius of the cylindrical inner side surface 42 of the
housing 12 by an amount indicated at 48 in Fig. 3. The

5 amount 48 by which the radius of the cylindrical outer side
surface 44 of the outer bearing 30 exceeds the radius of
the cylindrical inner side surface 42 of the housing 12 is
relatively small, for example, approximately 0.0005 to
0.001 inches.

10 The cylindrical outer side surface 44 (Fig. 3) of the
outer bearing 30 has the same diameter throughout its axial
extent. The cylindrical inner side surface 42 of the
housing 12 has the same diameter throughout its axial
extent. Therefore, there is a uniform metal-to-metal

15 interference fit between the outer bearing 30 and the
housing 12 throughout the axial extent of the outer
bearing. The outer bearing 30 has a flat annular end
surface 52 which abuttingly engages a flat annular inner
side surface 54 on the housing 12.

20 Prior to insertion of the outer bearing 30 into the
housing 12, the housing has an upright cylindrical rim 58
(Fig. 3). The rim 58 has a cylindrical inner side surface

60 which is coaxial with the cylindrical inner side surface

42 of the housing 12. However, the cylindrical inner side
25 surface 60 has a larger diameter than the cylindrical inner
side surface 42 of the housing 12. The rim 58 is deformed

radially inward to form an annular lip 64 (Fig. 1) which
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overlies the outer bearing 30 and assists the interference
fit in retaining the outer bearing in the housing 12.
During manufacture of the ball joint assembly 10, the
coil spring 34 is positiocned in the socket chamber 18
against the end wall 14 of the housing 12 (Fig. 4). The
inner bearing 32 is positioned in the socket chamber 18 in
engagement with the coil spring 34. At this time, the coil
spring 34 is in the extended condition illustrated in Fig.
4. The extended coil spring 34 holds the inner bearing 32
upward (as viewed in Fig. 4) from the end wall 14 of the

housing 12.

The ball end portion 24 of the stud member 22 is then
pressed against the inner bearing 32 with a force indicated
schematically by an arrow 66 in Fig. 5. The force 66

applied against the bearing 32 by the ball end portion 24

of the stud member 22 is transmitted through the inner
bearing 32 to the coil spring 34. The force 66 exceeds 200
pounds and is sufficient to compress the coil spring 34

from the extended condition of Fig. 4 to the flattened

condition of Fig. 5.

The outer bearing 30 is then moved axially along the
shank portion 26 of the stud member 22 toward the housing
12 (Fig. 6). At this time, the shank portion 26 of the
nmovable stud member 22 extends through a circular central
opening 72- in the annular outer bearing 30. As the outer
bearing 30 is moved into the housing 12, the relatively

large diameter outer side surface 44 of the outer bearing

P = P — s S s s s e o s L e s an man aan s @ g an s L e S
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moves into engagement with the relatively small diameter
cylindrical inner side surface 42 of the housing.

An axial force, indicated schematically at 76 in Figqg.
6, is then applied against the upper (as viewed in Fig. 6)
end of the outer bearing to press the outer bearing 30 into
the socket chamber 18 in the housing 12. The axial force
76 slides the larger diameter outer side surface 44 of the
outer bearing 30 along the smaller diameter inner side
surface 42 of the housing 12. As this occurs, a metal-to-
metal interference fit is established between the
cylindrical inner side surface 42 of the housing 12 and the
cylindrical outer side surface 44 of the bearing 30.

As the outer bearing 30 is forced into the housing 12,
compressive hoop stresses are set up in the bearing 30 and
tend to decrease the diameter of the cylindrical outer side
surface 44 of the bearing. At the same time, tensile hoop
stresses are set up in the side wall 16 of the housing 12
and tend to increase the diameter of the cylindrical inner
side surface 42 of the housing. The outer bearing 30 is
forced axially into the housing until the leading end
surface 52 (Fig. 3) on the outer bearing 30 moves into
engagement with the flat annular inner side surface 54 on
the housing 12. Thus, the axial forces applied against the
bearing 30 move the bearing into the housing 12 from the
position shown in Fig. 6 to the position shown in Fig. 7.

Once the outer bearing 30 has been pressed into the

housing 12 (Fig. 7), the interference fit between the outer
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bearing 30 and the housing 12 retains the outer bearing
against movement relative to the housing. Therefore, the
outer bearing 30 holds the stud member 22 against axial
movement when the force 66 (Fig. 6) is removed from the

5 stud member. The force transmitted from the compressed
spring 34 through the inner bearing 32 to the ball end
portion 24 of the stud member 22 pregses the ball end
portion of the stud member against the outer bearing 30.
This results in the stud member 22 being held in the

10 upright orientation of Fig. 7.

While the inner and outer bearings 30 and 32 hold the
ball end portion 24 of the stud member 22, the rim 28 is
deformed radially inward to overlie the outer bearing 30.
Thus, swaging tools 77 and 78 (Fig. 8) are moved around the

15 rim 58 to deflect the rim radially and axially inward to
form the annular lip 64. The annular lip 64 overlies the
outer bearing 30 and assists the interference fit between
the outer bearing 30 and the side wall 16 of the housing 12
in retaining the outer bearing 30 in the socket chamber.

20 The stud member 22 is held in the upright orientation of
Fig. 8 during the swaging operation by the compressed
spring 34 and outer and inner bearings 30 and 32.

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

25 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 method of assembling a joint, said method

comprising the steps of:

providing a metal housing having an end wall and a
side wall which defines an opening to a chamber in the

housing;

placing a coill spring in the chamber in the
housing, the coil spring engaging the end wall of the

housing;

inserting a first bearing formed of a polymeric

material into the chamber in the housing, the first bearing
engaging and compressing the coil spring and being urged in
an axial direction away from the end wall of the housing by

the bias of the coil spring;

providing a movable member having a head end
portion in the chamber in the housing and a shank portion

extending from the head end portion, the head end portion

20

engaging the first bearing in the chamber and being urged in
the axial direction away from the end wall of the housing by

the bilas of the coil spring acting on the first bearing, the

25

30

shank portion being at least partially disposed outside of

the chamber in the housing;

F

inserting a second bearing formed of metal in the

chamber 1nto the housing and into engagement with the head

—

end portion of the movable member, the second bearing being

urged 1n the axial direction away from the end wall of the
housing by the bias of the coil spring acting on the first

bearing;

retalning the second bearing and the head end

portion of the movable member in the chamber against
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movement relative to the housing due to the bias of the coil
spring by an interference fit between a cylindrical outer
side suriface of the second bearing and a cylindrical inner
side surface of the housing, the interference fit being

sufficient to hold the coil spring in a compressed condition

against the bias of the coil spring; and

thereafter, deforming a rim portion of the housing
surrounding the opening radially inward into engagement with
the second bearing to form an annular lip which overlies the
second bearing and assists the interference fit in retaining

the second bearing in the housing.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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