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Ball joint

The present invention relates to a ball joint for use in connection with joining a V-
stay and an axle suspension for wheels, an internal element for a ball element and a
universal joint.

In some cases a vehicle has a V-stay mounted between the frame of the vehicle and
the axle for wheel suspension. In order to achieve the desired functional capability,
a ball joint is employed in the mounting between the stay and the axle. Where the
mounting points for the V-stay are at the same distance from a base, thereby
forming a perpendicular force resultant against the ball joint’s centre axis, there is
no problem with using a ball joint in such a mounting.

However in some cases the mounting of the V-stay is such that the mounting point
on the frame is at a different distance from a base for the wheels than the-mounting
point in the ball joint — in a normal position. Normal position means in this
connection a position for the connection of V-stay to axle for a vehicle ready for
driving, but at a standstill. It should be understood here that from such a normal

~ position the axle normally has a freedom of movement relative to the frame of .
around 90 mm upwards from the base and 180 mm downwards towards the base.
The result is that the joint needs a greater working area in one direction compared to
the other direction and therefore one cannot have a bearing house for the ball joint
that is oriented at right angles to the flange surfaée, the solution being to angle the ’
‘bearing house. Thus in normal position the force resultant from the V-stay forms an
angle with the base. For previously known ball joints used in the connection
between V-stay and axle, the force resultant from the V-stay also forms an angle
other than 90 degrees with a centre axis for the housing and the abutment surface in
the housing. In such a case the ball bearing will not absorb all the forces radially in
the ball bearing assembly, resulting in extra loading on the ball joint. This can cause
the ball joint to be pulled apart, thus losing the connection between the frame and
the wheel axle. In addition, due to this angling the ball joint will be subjected to
greater wear and thereby have a shorter operational life than a perpendicularly
oriented ball joint. As already mentioned, in order to achieve the necessary working .
area for the ball bearing, the bearing house of the ball joint will normally be angled.

The object of the present invention is to provide a connecting joint between the V-
stay connected to the vehicle’s frame and the wheel axle for the wheels, which is
reliable and has a long operational life. It is also an object to achieve a ball joint for
this connection that has a force distribution in the joint that is as ideal as possible.
It is also an object to provide a method for easy manufacture of an internal element
in a ball joint.
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The above objects are achieved with devices and a method as indicated in the
attached claims.

The present invention relates to a ball joint for joining a vehicle’s axle suspension
and V-stay that extends between the vehicle’s frame and the axle for wheel
suspension.

In some cases the V-stay in a normal position as defined above, will be mounted in
such a manner that the centre for mounting the V-stays to the frame is arranged at a
different distance from a base for the wheels than the centre for the ball joint.

- During driving with the vehicle, the axle with the ball joint will be moved in a
working area, in some cases as indicated above with an area of movement of 90mm
— 180mm. In some other cases it is conceivable that the centre axis for the ball joint
in a normal position is perpendicular to the force resultant, but the working area is
of such a size and possibly asymmetrical arrangement that it will be approprlate to
employ a ball Jomt according to the present invention.

In the preseht case the centre for mounting the V-stays to the frame is in a normal
position for the V-stay, arranged at a greater distance from a base for the wheels
than the centre for the ball joint.

According to the invention the ball joint comprises an internal element with an
external partly spherical surface arranged in relation to a flange surface. The °
‘purpose of the flange surface is for mounting the ball joint to the wheel axle. The
flange surface normally has an orientation in a plane substantially parallel to a base
for the wheels. The parﬂy,spherical surface also has a centre axis. The ball joint
further comprises an external holding element with an internal, partly spherical
abutment surface with a centre axis. The external holding element is fixed relative .
to the V-stay. In the ball joint the internal element’s partly spherical surface abuts
against the external holding element’s partly spherical abutment surface.

According to the invention the centre axis for the spherical surface is coincident
with the centre axis for the abutment surface in a normal position. The housing and
the V-stay are thereby securely joined so that the centre axis for the abutment
surface is perpendicular relative to the force resultant axis for the V-stay, thus
providing a very good force transition in the ball joint. The desired working area for

 the ball joint, as indicated above, is achieved by the centre axis for the internal -
element’s spherical surface forming an angle other than 90 degrees with the flange
surface’s main orientation.

In a preferred embodiment the internal element in the ball joint comprises a pin
arranged extending out from the flange surface, with a ball element with an external
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partly spherical surface, securely connected to the pin at a distance from the flange
surface. In a preferred embodiment the ball element is designed with an internal
recess complementary to the pin’s external shape, and arranged round the pin and .
secured thereto by an abutment element secured to the pin above the ball element,
where in the transition between pin, ball element and abutment element there is
mounted a clamping ring for positioning the spherical element relative to the pin.
Other variants may be'envisaged here where the ball element does not have a

' through—going recess, but only a groove for partial insertion of the pin or where ball
element and pin are in the form of a common element. ‘

In the preferred embodiment the external holding element of the ball joint has a
surrounding housing securely fixed relative to the V-stay. Inside the housing and
secured thereto there is mounted an abutment element with an internal partly
spherical abutment surface.

In the preferred embodiment the ball joint includes a protective bellows in order to
prevent dirt etc. from penetrating the ball bearing and destroying.the abutment
surfaces in the ball joint. The bellows surrounds the ball joint so that a ring
termination of the bellows is secured to the external holding element and a second
ring termination is secured to the flange. According to the invention the bellows for
use in the ball joint is formed with an angle between the planes for the first and
second ring terminations of the bellows. In the preferred embodiment this angling
constitutes an angling substantially corresponding to the angling of the pin relative
to a perpendicular axis from the flange surface. )

The pfesent invention also comprises an internal element for use in a ball joint, for
example used in the connection between a V-stay and an axle wheel suspension.
The internal element according to the invention comprises a flange surface with an
orientation in a first plane and a pin extending up from the flange surface. The pin
comprises a partly spherical portion where the spherical portion has a common
centre axis with the pin. According to the invention the centre axis for the pin forms
an angle other than 90 degrees with the flange surface’s orientation. In a preferred
"embodiment the spherical portion is composed of a ball element with an external
partly spherical surface and an internal recess complementary to the shape of the
pin and fixed to the pin at a distance from the flange surface.

In a preferred embodiment of the internal element the pin has an external shape
from the outer point of the pin inwards towards the flange surface corresponding to
a cylindrical portion with transition to a conical portion with increasing diameter
towards the flange surface. The conical portion is terminated in a run-out at one side
of the pin and has a termination in the material at the opposite side of the pin. The
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termination of the conical portion in the run-out is at a greater distance from the
flange surface than the termination in the material.

In a method for manufacturing an internal element according to the invention, the
flange surface is formed by means of a blank that projects from the flange surface
with a thickness that enables a pin with a centre axis forming an angle other than 90
degrees to be manufactured from the blank by removing material in order to form a
pin with a cylindrical portion with an inner conical portion from the basic blank. On
account of the slanting position of the pin, when machining the conical surface, the
machining tool will run out at one side of the pin and continue machining at the
opposite side of the pin. One obtains thereby a termination in the run-out at one side
of the pin and a termination in the material at the opposite side of the pin.

The invention will now be explained by means of an embodiment, with reference to
the embodiment and the attached drawings, in which:

Fig. 1 111ustrates an assembly where a V-stay connects the frame of a vehicle and a
wheel axle,

Fig. 2 illustrates a previously known ball joint for connection of a V-stay and a
wheel axle,

Fig. 3 illusttates a ball joint according to the invention for connection of a V-stay
and a wheel axle, :

" Fig. 1 illustrates a mountmg between a frame of a vehicle and a wheel axle of the
vehicle by means of a V-stay.

In fig. 1 the use is illustrated of a ball joint according to the invention where a V-
stay 3 is mounted between a frame 1 and a wheel axle 2. The wheel axle 2 has
wheel-mounting 6 at both of its ends. The V-stay 3 is mounted on to the frame 1 at a
mountmg point 4 and to the wheel axle 2 at a mounting point 5 in the bearing 10.
For the sake of clarity, further features of the frame 1 and the wheel axle 2 are not
shown. The wheel axle 2 will normally be moved slightly in the direction towards
and away from the frame 1, and from a normal position a wheel axle will typically
move 90 mm upwards from the base and 180 mm downwards towards the base, but
normally-and in most cases the mounting point 4 to the frame will be at a greater
distance from a base on which the wheels, which are mounted on the wheel
mounting on the axle 2 roll, than the mounting point 5 for mounting V-stay to the
ball bearing 10.
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Fig. 2 illustrates a previously normally used ball joint in connection with joining a
V-stay 3 and a wheel axle. The flange surface 13 is secured to the wheel axle and
has an orientation substantially parallel to a base for the wheels. A pin 14 projects
upwards from the flange surface 13. The pin 14 extends perpendicularly from the
flange surface’s 13 orientation plane. The pin 14 has an inner conical portion 19 and
an outer cylindrical portion 18. On the outside of the pin is mounted a ball element
15 with an external partly spherical surface 11. The ball element 15 is secured to the
pinbya securing element 16 and a tensioning element 17, which is screwed to the
pin 14. Pin 14 and ball element 15 have a common centre axis 12. On the outside of
the internal element of the ball joint there is provided a housing 30, which is
securely fixed to the V-stay 3. The housing 30 has an abutment element 32 on the
inside with an internal partly spherical abutment surface 31. The abutment surface
31 abuts against the ball element’s 15 external spherical surface 11. The purpose of
the housing 30 with the abutment surface 31 is to achieve the desired working area
for the joint angled relative to the resultant force F in the V-stay, so that the angle
between the centre axis for the housing 33 and the force resultant F forms an angle
‘other than 90 degrees. This gives a residual axial force in the ball joint. A bellows
- 34, which covers the connection of the ball joint, thus preventing dirt etc. from

reaching the abutment surfaces 1 1, 31 in the ball joint, is attached to the housing 30
in a ring termination 35 and to the flange in a second ring termination 36.

Fig. 3 illustrates a ball joint in the mounting between a V-stay and a wheel axle,
which is designed according to the invention with the advantages this entails as
indicated above. The same figure references have been employed for the same parts
as indicated above. The ball joint comprises an internal element comprising a flange
surface 13 with an orientation in a plane substantially corresponding to a base for -
the wheels. From the flange surface 13 extends a pin 14 with a surrounding ball
element 15, which has an external partly spherical termination 11. The ball element
is secured to the pin by a securing element 16 screwed to the pin 14 and a
tensioning element 17 located at the connection of the pin 14, the ball element 15
and the securing element 16. A similar tensioning element for securing a ball
element to a pin is explained in Norwegian patent application 19975563. The pin 14
and the ball element 15 have a centre axis 12 that forms an angle other than 90
degrees with the orientation plane for the flange surface 13.

The ball joint comprises a surrounding housing 30, which is fixed relative to the V-
stay 3. Inside the housing is an abutment element 32 with an internal partly
spherical abutment surface 31 abutting against the ball element’s 15 external
spherical surface 11. The centre axis 33 for the abutment element 32 is arranged
substantially perpendicularly to the force resultant F.
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In this embodiment of the ball joint according to the invention the pin 14 with the
surrounding ball element 15 has a centre axis 12 that is angled relative to the flange
surface 13. The pin 14 therefore has an oblique angle in its projection from the .
flange surface 13 in order to achieve the desired working area for the ball joint. The
angling of the pin 14 or in other words the centre axis 12 has an orientation facing
away from the V-stay. The centre axis 33 for the abutment element 32 and the
internal abutment surface 31 is substantially perpendicular relative to the force
resultant F in the V-stay. This provides a ball joint with a good force transfer
without residual axial forces in the joint since the centre axis 33 for the abutment
surfaces is arranged substantially perpendicularly to the force resultant F, while on
account of the angle of the pin a ball joint is obtained with a desired working area.

The flange surface 13 and the pin 14 in the preferred embodiment of the ball joint’s
internal element are provided in one piece. The flange surface 13 is provided with
an outwardly projecting machining pin, which is machined down to a pin 14 ’
according to the invention. The machining pin has a thickness that permits a
slanting pin 14 to be formed. First of all a cylindrical portion 18 with a centre axis
12 and a conical portion 19 with the same centre axis are machined. The conical '

' portion is terminated in a run-out at a point 29 at one side of the pin 14 and
terminated in a termination 21 in the material at the opposite side of the pin 14. On
the pin 14 illustrated in the figure one can also see a casting termination of the
machining pin at 22 as an extra curved form under the run-out termination 20. Such
a pin 14 according to the invention will normally have an angling of the centre axis
of around 5-15 degrees, usually in the region of 10 degrees, in relation to an axis
that is perpendicular relative to the flange surface, but other angles may well be
eﬁviséged for the pin depending on the application.

In the preferred embodiment the bellows 34 is mounted on the housing 30 by means
of a ring termination 35 of the bellows and to the flange surface 13 by a second ring
termination 36. The mounting of the bellows 34 to the housing 30 or the flange -
surface 13 can be implemented in many ways and it will be up to a skilled person to
choose a mounting method. In order to achieve a good movement of the bellows,
thus providing easy operation of the ball joint in the desired working area, which
approximately corresponds to a 20-25 degree variation of the joint, the bellows is
provided with an angling substantially corresponding to the angle between the first
ring termination 35 and the second ring termination 36 in normal position and
corresponding to the angling of the centre axis 12 for the pin 14 relative to an axis
arranged substantially perpendicularly relative to the flange surface’s 13
orientation. This provides better operation of the joint and longer operational life
for the bellows.
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The invention has now been explained by an embodiment, but a number of
variations and modifications may be envisaged of the ball joint according to the
invention, as defined in the attached claims. It is possible to envisage the ball
element attached to the pin in another way or that the pin and the ball element are a
unit. The abutment element in the housing may be formed by the housing. The
angling of the pin may be different to that stated, depending on the application. The
bellows may be mounted to the housing and flange surface in another way. The
flange surface may be of a different shape and if so it is important to see what the
invention involves in relation to the real planes and force resultants and it is not
dependent oh having a special shape for the flange surface. For a skilled person
other variants and modifications will also be possible within the scope as defined in
the following claims.
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CLAIMS

1. A ball joint for joining a V-stay from a vehicle’s frame and an axle for wheel
suspension, comprising an internal element with an external partly spherical surface
arranged in relation to a flange surface, which has an orientation in a plane
substantially parallel to a base for the wheels, which flange surface is secured to the
axle, with a centre axis for the partly spherical surface, an external holding element
with an internal, partly spherical abutment surface fixed relative to the V-stay, with
a centre axis for the partly spherical abutment surface and a force resultant axis for
the V-stay, where the internal element’s partly spherical surface abuts against the
. external holding element’s partly spherical abutment surface,

characterised in that the centre axis for the aboutment surface is arranged
approximately perpendicularly relative to the force resultant axis for the V-stay and
that the centre axis for the external partly spherical surface forms an angle other

~ than 90 degrees with the flange surface’s orientation.

2. Aball joint according to clalm 1,

characterised in that the internal element comprises a pin arranged on the ﬂange
surface, with a ball element with the partly sphencal surface fixed to the pin at a
dlstance from the flange surface.

3. Aball joint according to one of the above-mentioned claims,

characterised in that the external holding element comprises a surrounding housing
fixed relative to the V-stay and inside the housing an abutment element with the
internal partly spherical abutment surface, fixed relative to the housing. ‘

4. A ball joint according to claim 2,

characterised in that the ball element is provided with an internal recess
complementary to the pin’s external shape and mounted round the pin and secured
thereto by an abutment element secured to the pin above the ball element, where in
the transition between pin, ball element and abutment element there is mounted a
tensioning ring for positioning off the spherical element relative to the pin.

5. A ball joint according to one of the above-mentioned claims,

characterised in that a bellows surrounds the ball joint where a ring termination of
the bellows is secured to the external holding element and a second ring termination
is secured to the flange, which bellows is provided with an angling between the
planes for the first and second ring terminations.
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6. A ball joint according to one of the above-mentioned claims,

characterised in that the centre axis for the external partly spherical surface has an
angling relative to a perpendicular axis on the flange surface in the range 5-15
degrees.

7. An internal element for use in a ball joint, for example used in the

connection between a V-stay and an axle wheel suspension, which internal element
comprises a flange surface with an orientation in a first plane and a pin with a partly .
spherical portion where the spherical portion has a common centre axis with the pin,
characterised in that the centre axis forms an angle other than 90 degrees with the
flange surface’s orientation.

8. An internal element according to claim 7,

characterised in that the spherical portion is composed of a ball element with an
external partly spherical surface and an internal recess complementary to the shape
of the pin and fixed to the pin at a distance from the flange surface.

9. An internal element according to one of the claims 7 or 8,

‘characterised in that the pin has an external shape from the outer point of the pin
inwards towards the flange surface corresponding to a cylindrical portion with
transition to a conical portion with increasing diameter towards the flange surface,
which conical portion is terminated in a run-out at one side of the pin and continues

* into a termination in the material at the opposite side of the pin where the
termination in the run-out is at a greater dlstance from the flange surface than the
termination in the material.

10. A method for manufacturing an internal element according to one of the
claims 7-9,

characterised in that the flange surface is formed by a blank with a thickness that
enables a pin with a centre axis forming an angle other than 90 degrees to be
manufactured from the blank, extra material is removed by first machining an
external cylindrical portion with an angled centre axis, whereupon the machining is
continued towards the flange surface with a conical portion with the same centre
axis as the cylindrical portion, which conical portion is terminated when the
machining tool runs out at one side of the pin and continues to machine the blank at
the opposite side of the pin.
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