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{57) A hub assembly comprising a

hub member (11) having a flange (12)

for wheel attachment, a bearing (2) \
supporting the hub member for
rotation, and a constant velocity ratio
universal joint (3) of which the outer
member (7) is held axially to the hub
member by a central fastening bolt b
(4), wherein a torque transmitting &
connection between the joint
member and hub member is provided
by mutually interengaging straight

cylindrical teeth (13, 14). The hub |
member may have external teeth (13) >
engagable with internal teeth (14)

provided in a recess or annular

groove in the joint member, or h
maybe connected by welding to an

annular member provided with ‘” 5 5
internal teeth or external teeth which —
engage, respectively, external teeth

on the joint member or internal teeth

therein.
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SPECIFICATION
Hub assembly

This invention relates to a hub assembly for a
wheel of a motor vehicle, the assembly com-
prising a hub member, a flange for wheel at-
tachment which may be integral with the hub
member, a wheel bearing supporting the hub
member for rotation about an axis, and a con-
stant velocity ratio universal joint of which a
joint member (usually, and as hereafter de-
scribed, the outer joint member) is held axially
to the hub member by fastening means and
has a torque transmitting connection with the
hub member by mutually engaging teeth.

A hub assembly as above described is dis-
closed in DE-3219747, wherein the torque
transmitting connection between the hub
member and joint member is provided by in-
terengaging teeth of conical form. This has a
disadvantage in that the teeth are of a compli-
cated shape, which makes production thereof
difficult and expensive, and in the arrangement
described it is not possible to use a wheel
bearing whereof the inner race is provided by
at least one separate inner bearing ring fitted
on the hub member. Frequently it would be
desirable to use such a wheel bearing, be-
cause the separate inner bearing ring enables
the bearing to incorporate a greater number of
rolling elements such as balls to increase the
load carrying capacity of the bearing without
increasing the diameter thereof. With the pro-
posed design, the axial fixing, under tension if
the bearing is to be preloaded, of the inner
bearing rings would cause considerable diffi-
culties.

Other assemblies are known wherein radially
extending teeth are used instead of conical
teeth. A backlash free torque transmission can
be achieved, but the area of engagement of
the teeth cannot be enlarged without increas-
ing the diameter thereof. In this case, too, it
is difficult to use bearings with separate inner
bearing rings, and it can only be done if the
axial length of the assembly is increased.

It is therefore the object of the present in-
vention to provide a hub assembly in which
the above disadvantages are overcome or re-
duced, and in particular which permits the use
of small bearing diameters and especially a
bearing with a separate inner bearing ring.

According to the present invention, we pro-
vide a hub assembly comprising a hub mem-
ber, a flange for wheel attachment, a wheel
bearing supporting the hub member for rota-
tion about an axis, and a constant velocity
ratio universal joint, a member of the joint
being held axially to the hub member by fas-
tening means and having torque transmitting
connection with the hub member by mutually
interengaging teeth, wherein the teeth are
straight cylindrical teeth.

One advantage of a hub assembly according

70

75

80

85

90

95

100

105

110

115

120

125

130

to the invention is that if there should be any
loosening or loss of tension in the fastening
means holding the joint member to the hub
member, there is no diminution in the torque
transmitting ability of the interengaging teeth.
Further, the provision of simple straight cylin-
drical teeth is easier and more economical
than the provision of conical or radial teeth.

In a first advantageous embodiment, the
teeth may be provided directly on the hub
member, on a diameter thereof which is within
the free diameter required for assembly of the
bearing, whether or not the bearing has a se-
parate inner bearing ring. Such teeth comprise
external teeth on the wheel hub, with the ad-
vantage of easy production and assembly
thereof, and permitting maximum torque
transmitting capacity for a relatively small hub
and bearing diameter.

In a further embodiment, the teeth may be
provided on a part, namely an annular mem-
ber, unremovably attached to the hub mem-
ber. Such an annular member must be at-
tached to the hub member after the bearing
has been assembled thereon. Such an annular
member may be provided with internal or ex-
ternal teeth, which can be provided at a larger
operative diameter than teeth directly provided
on the hub member, thereby permitting axial
shortening of the teeth while retaining the
same torque transmitting capacity, without re-
quiring an increase in the hub and bearing dia-
meter.

Connection between such an annular mem-
ber and the hub member may be provided by
welding with a subsequent upsetting oper-
ation, e.g. a friction welding and upsetting op-
eration, the resulting weld bead engaging a
separate inner bearing ring of the wheel bear-
ing to hold the inner bearing ring in position,
possibly with the bearing preloaded.

The joint member having internal teeth may
have such teeth provided in a radially re-
cessed axially extending opening therein, or in
an annular groove in the joint member axially
facing the hub member. In the former case,
the joint member may have central nut which
engages in a recess in such opening, the nut
having a spigot with a threaded bore for re-
ceiving a central fastening bolt to hold the
joint member to the hub member. In the latter
case, the joint member may itself have a spi-
got having a threaded bore for receiving a
central fastening bolt. In both cases, the
threaded bore for the central bolt is preferably
substantially axially level with the teeth.

Especially if the bearing has a separate inner
bearing ring, the joint member may be pro-
vided, radially outwardly of the teeth therein,
with a supporting face engaging the inner
bearing ring (or the hub member if there is not
a separate inner bearing ring), the hub mem-
ber being axially spaced from the rest of the
joint member and the central nut therein if
present, when the fastening means is tight-
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ened.

To make most effective use of the available
diameter when a bearing with a separate inner
bearing ring is used, such inner bearing ring
fitting on a seating on the hub member, the
diameter of the addendum circle of the exter-
nal teeth on the hub member corresponds to
the diameter of such seating adjacent the
teeth. In a design where the inner bearing race
is integral with the hub member, the diameter
of the addendum circle of the external teeth
on the hub member may correspond to an
inner dimension of an adjacent shoulder of the
bearing inner race.

internal teeth in the joint member may be
produced by an extrusion process (e.g. by
orbital forging) if they are in a closed recess
in the joint member. Teeth may be produced
by broaching if a broach is able to be moved
axially through the teeth. Internal teeth in a
separate annular member welded to the hub
member may be produced by extrusion,
whereas external teeth thereon may be pro-
duced by broaching. In both cases, because of
the relatively large diameter at which such
teeth are provided, and consequent light load-
ing thereof, there may be no need for a sub-
sequent mechanical or thermal treatment.

The invention will now be described by way
of example with reference to the accompany-
ing drawings, of which:

Figure 1 is an axial section through a hub
assembly, the upper and lower halves of the
drawing showing different embodiments
thereof;

Figure 2 is an axial section showing two
further embodiments of the invention;

Figure 3 is an axial section showing two yet
further embodiments of the invention.

in the drawings, corresponding parts have
been given the same reference numerals.

Referring firstly to Figure 1, the hub as-
sembly there illustrated comprises three main
parts, namely a hub 1, a bearing 2, and a
constant velocity ratio universal joint 2.

The hub 1 comprises a hub member 11
with a flange 12 integral therewith, the flange
having circumferentially spaced threaded aper-
tures for receiving wheel fixing bolts.

The bearing 2 is a double row angular con-
tact ball bearing, having two rows of balls
which engage tracks in a single outer race 18.
In the upper half of Figure 1, the inner race of
the bearing comprises two separate inner
bearing rings 16, 17, whilst in the lower half
of Figure 1 the inner race of the bearing com-
prises one separate inner bearing ring 17 and
one ball track formed on the hub member 11
itself.

The universal joint comprises an outer mem-
ber 7, an inner member 8 having a splined
bore to receive the end of a drive shaft, a
cage 9, and a plurality of circumferentially
spaced balls 10, received in windows in the
cage 9 and engaging grooves in the outer and
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inner joint members for torque transmission
therebetween, in known manner. The outer
joint member 7 is held to the hub member by
a central fastening bolt 4, whose head with a
washer formation abuts the hub member 11
within the flange 12, and whose shank en-
gages with a screw-threaded aperture 5 pro-
vided in a nut member 6 which is held in the
universal joint member 7. The nut member 6
lies in a recess provided in an axially extend-
ing opening in the joint member 7, abutting a
shoulder provided by a part 15 of the joint
member 7, and serves to close off the joint
member.

Torque is transmitted between the outer
joint member 7 and the hub member 11 by
external teeth 13 provided at the end of the
hub member adjacent the universal joint, en-
gaging internal teeth 14 provided in the annu-
lar shoulder portion 15 in the opening of the
joint member. The teeth are straight cylindrical
spur teeth. Radially outwardly of its teeth 14,
the outer joint member has a supporting face
20 which engages the separate inner bearing
ring, or the adjacent one of the two separate
inner bearing rings 16, 17, so that when the
bolt 4 is tightened the bearing is preloaded.
The diameter of the addendum circle of the
teeth 13 on the hub member is the same as,
or possibly slightly smaller than, the diameter
of the circumferential seating on the hub
member on which the separate inner bearing
ring 17 is received. The central nut 6, which
preferably is captive in the outer joint member
either by being pressed therein or welded
thereto, has a central spigot in which the
screw-threaded bore 5 is provided, so that
the engagement of the bolt and nut is sub-
stantially axially level with the interengaging
teeth. The axial length of the assembly is thus
minimised. To ensure that the support surface
20 can engage the inner bearing ring 17, a
clearance must exist, when the bolt 4 is fully
tightened, between the end of the hub mem-
ber 11 and the nut 6.

Referring now to Figure 2 of the drawings,
this shows an assembly wherein the outer
joint member has a base part 6 integral there-
with, which part affords a spigot with a
screw-threaded bore for receiving the fasten-
ing bolt 4. The hub member 11 has external
teeth 13, and the joint member 14 internal
teeth provided in an annular groove 21 which
faces the hub member.

The upper and lower halves of Figure 2
show two variations in the bearing 2 by which
the hub member is rotatably supported. The
outer bearing race 18 has an integral flange
19 for attachment to a suspension compo-
nent. In the upper half of the Figure, the bear-
ing has two separate inner bearing rings 16,
17, and in the lower half of the figure inner
tracks for engagement by the balls of the
bearing are formed integrally on the hub mem-
ber 11. In the upper half of the figure, a sup-
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port surface 20 on the outer joint member
engages the inner bearing ring 17 to preload
the bearing, and the diameter of the adden-
dum circle of the teeth 13 on the hub mem-
ber is equal to that of the circumferential sea-
ting on which the bearing inner ring 17 is
received. In the lower half of the figure, the
diameter of such addendum circle is substan-
tially equal to that of a shoulder adjacent the
teeth.

Referring now to Figure 3, there is shown
an embodiment wherein the teeth associated
with the hub member 11 are not provided
directly thereon, but on an annular member 23
which is unremovably connected to the hub
member, e.g. by a friction welding and upsett-
ing operation. The member 23 is connected
to the hub member at a diameter within the
diameter required for assembly of the bearing,
i.e. within the diameter of a seating on the
hub member for the inner ring 17 of the bear-
ing. In the upper half of the figure, the bearing
2 has one separate inner bearing ring 17,
which is engaged by the weld bead 24
formed by the welding and upsetting operation
of securing the annular member 23, to posi-
tion the inner bearing ring 17 and load the
bearing. The annular member 23 has an annu-
lar cylindrical projection 25 which extends to-
wards the joint outer member 7 and has inter-
nal teeth 26 which engage external teeth 27
provided on the joint outer member for torque
transmission therebetween. The projection 25
may also have external teeth, for acting as a
pulse emitter for cooperation with a suitable
detector, e.g. to form part of an antiblocking
braking system.

In the lower half of Figure 3, the annutar
member 23 is illustrated as being friction

welded to the hub member 11, with the bead ’

24 formed thereby engaging the adjacent se-
parate inner bearing ring 17. The bearing has
a further separate inner bearing ring 16. The
annular member 23 has an annular cylindrical
projection 29 extending towards the bearing,
and having external teeth 30 which engage
internal teeth 31 provided in an annular cylin-
drical projection 32 of the outer joint member

CLAIMS

1. A hub assembly comprising a hub mem-
ber, a flange for wheel attachment, a wheel
bearing supporting the hub member for rota-
tion about an axis, and a constant velocity
ratio universal joint, a member of the joint
being held axially to the hub member by fas-
tening means and having torque transmitting
connection with the hub member by mutually
interengaging teeth, wherein the teeth are
straight cylindrical teeth.

2. An assembly according to Claim 1,
wherein the joint member has internal teeth
provided in a radially recessed axial opening
therein, and the hub member has external spur
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teeth.

3. An assembly according to Claim 1,
wherein the joint member has internal teeth
provided in an annular groove in the joint
member axially facing the hub member, and
the hub member has external spur teeth.

4. An assembly according to Claim 1,
wherein the teeth of the hub member are pro-
vided on an annular member unremovably at-
tached to the hub member within the diameter
of a seating of the inner race of the bearing.

5. An assembly according to Claim 4,
wherein the annular member has a cylindrical
projection extending towards the joint mem-
ber, having internal teeth engaging external
teeth on the joint member.

6. An assembly according to Claim 4,
wherein the annular member has a cylindrical
projection extending towards the bearing on
the hub member, having external teeth engag-
ing internal teeth in the joint member.

7. An assembly according to any one of
Claims 4 to 6, wherein the annular member is
connected to the hub member by friction
welding followed by an upsetting operation,
and the weld bead engages an inner bearing
ring of the wheel bearing.

8. An assembly according to any one of

Claims 1 to 7, wherein the joint member has

an axially extending spigot provided within and
substantially axially level with the teeth, the
spigot having a threaded bore for receiving a
central fastening bolt.

9. An assembly according to any one of
Claims 1 to 7, wherein the joint member has
a central nut engaging in a recess therein, said
nut having a spigot with a threaded bore for
receiving a central fastening bolt, the spigot
being within and substantially axially level with
the teeth.

10. An assembly according to any one of
Claims 1 to 3, or Claim 8 or 9 as appendant
thereto, wherein the joint member has radially
outwardly of the teeth therein, a supporting
face engaging an inner bearing ring of the
wheel bearing, the hub member being axially
spaced from the rest of the joint member and
the central nut therein when the fastening
means is tightened.

11. An assembly according to any one of
Claims 1 to 3, or of Claims 8 to 10 as appen-
dant thereto, wherein the wheel bearing has at
least one inner bearing ring fitting on a seating
on the hub member, and the addendum circle
of the external teeth on the hub member is of
substantially the same diameter as that of the
seating adjacent the teeth.

12. An assembly according to any one of
Claims 1 to 3, or of Claims 8 to 10 as appen-
dant thereo, wherein the wheel bearing has an
inner race integral with the hub member and
the diameter of the addendum circle of the
external teeth on the hub member corre-
sponds to an inner dimension of an adjacent
shoulder of the bearing inner race.
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13. An assembly according to any one of
Claims 4, 5, or 7 to 12 as appendant to
Claim 4 wherein the annular member has a set
of external teeth, as a pulse emitter for an
anti-blocking system.

14. An assembly according to Claim 3
wherein the internal teeth in the joint member
are produced by cold extrusion.

15. An assembly according to Claim 2
wherein the internal teeth in the joint member
are produced by broaching.

16. An assembly substantially as hereinbe-
fore described with reference to Figure 1, Fig-
ure 2, or Figure 3, of the accompanying draw-
ings.
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