w0 20207121213 A1 |0 000 KO0 0 O 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
18 June 2020 (18.06.2020)

(10) International Publication Number

WO 2020/121213 A1l

WIPO I PCT

(51) International Patent Classification:
B60B 19/08 (2006.01)

(21) International Application Number:
PCT/IB2019/060654

(22) International Filing Date:
11 December 2019 (11.12.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

2018/08339 11 December 2018 (11.12.2018) ZA

(72) Inventor; and
(71) Applicant: PIENAAR, Abel, Albertus [ZA/ZA]; 1
Nelshoogte Street, Aerorand, 1055 Middelburg (ZA).

(74) Agent: DM KISCH INC.; P O Box 781218, Sandton, 2146
Johannesburg (ZA).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW, KZ,LA,LC,LK,LR,LS,LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: LUBRICATION OF A WHEEL SUPPORT

FIGURE 1

(57) Abstract: This invention relates to the lubrication of a wheel
support 10. The wheel support 10 comprises support 10 comprises
a housing 12 that includes a base portion 14 defining a cavity 16 for
receiving therein at least one gear 40, and lubricant for lubricating
the gear 40. Opposing first and second arm members 18.1, 18.2 ex-
tend respectively from the base portion 14. A free end of each arm
member 18.1, 18.2 includes a bearing receiving formation 20.1, 20.2
for receiving therein a bearing. The wheel support 10 further com-
prises internal lubricant feed means 22, defined in the housing 12,
and that extends internally from the base portion 14 into at least one
of the arm members 18.1 or 18.2 for feeding lubricant operatively
received from a lubricant supply, internally, via the base portion 14,
to the bearing receiving formation 20.1 or 20.2 associated with the
at least one arm member 18.1 or 18.2.
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LUBRICATION OF A WHEEL SUPPORT

FIELD OF THE INVENTION

This invention relates to a wheel support. More particularly, but not exclusively, this
invention relates to the lubrication of a wheel support to prolong the life expectancy of
the wheel support and associated components. The invention also relates to a method

of lubricating a wheel support.

BACKGROUND TO THE INVENTION

Shuttle cars are commonly used to transport newly mined materials away from a mine
face. Typically, shuttle cars include two wheel units on each side thereof whereto the

car’'s wheels are mounted to propel and steer the car, as is well known in the art.

Each of these wheel units comprises a wheel support that includes a housing having
a base portion that is operatively attached to the car and opposing arm members that
extend respectively from opposing sides of the base portion. A bearing is located in

the proximity of the free end of each of the arm members to facilitate steering.

Currently, the bearings are lubricated by means of lubrication lines that run, externally
of the housing, from a central lubrication manifold of the car to each of the bearings.
The manifold is operatively connected to a supply of pressurised lubricant, and from
the manifold the lubricant is distributed to the desired components on the car that

requires lubricant from time to time.
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A first problem associated with the existing manner in which the bearings are
lubricated is that at least some bearings are located in close proximity to the ground
and are unprotected which make the lubrication lines connected thereto vulnerable to
damage. It often happens that such exposed lines are damaged and/or become
disconnected from the housing as a result of rocks or other objects that hit them as
the car navigates over gravel terrain. As a result, when lubricant is fed from the

manifold, it does not reach its intended destination and gets spilt on the ground.

Furthermore, the current lubrication method known to the applicant relies on workers
to lubricate the bearings at scheduled intervals. It is common for workers to deviated

from the lubrication schedule, resulting in the bearing being lubricated inadequately.

It is well known that under lubricated bearings are prone to early failure. Also, in some

instances, under lubricated bearings place additional stress on associated

components that could lead to their early failure.

OBJECT OF THE INVENTION

It is accordingly an object of the present invention to provide for more effective

lubrication of a wheel support.

SUMMARY OF THE INVENTION

According to a first aspect of the invention, there is provided a wheel support

comprising:
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- a housing including a base portion defining a cavity for receiving at least one
gear and lubricant for lubricating the gear, and opposing first and second arm
members extending from the base portion such that they are spaced from each
other, wherein each arm member includes a bearing receiving formation for
receiving a bearing; and

- internal lubricant feed means extending internally from the base portion into at
least one of the arm members, for feeding lubricant from a lubricant supply, via
the base portion, to the bearing receiving formation associated with the at least

one arm member.

According to an example embodiment of the invention, the internal lubricant feed
means may be connectable to the lubricant supply such to be in fluid flow
communication with it, and the lubricant supply is a supply of pressurised lubricant
located external of the wheel support. Preferably, the internal lubricant feed means
may be connectable to the lubricant supply at an operatively upper half of the housing.
Most preferably, the internal lubricant feed means may be connectable to the lubricant

supply at an operatively upper region or end of the housing.

The internal lubricant feed means may include:

- a first internal lubricant feed passage, defined in the housing, that has a first
external inlet defined in the exterior of the housing that is connectable to the
lubricant supply such to be in fluid flow communication with the lubricant supply
and to receive lubricant from it, and a first outlet, forwardly spaced from the first
external inlet, disposed for operatively dispensing lubricant in the bearing

receiving formation in the first arm member; and
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- a second internal lubricant feed passage, defined in the housing, that has a
second external inlet defined in the exterior of the housing that is connectable
to the lubricant supply such to be in fluid flow communication with the lubricant
supply and to receive lubricant from it, and a second outlet, forwardly spaced
from the second external inlet, disposed for operatively dispensing lubricant in

the bearing receiving formation in the second arm member.

There is provided for internal lubricant feed means to extend internally from the base
portion into each of the arm members, for feeding lubricant from the lubricant supply,

via the base portion, to the bearing receiving formations.

Preferably, the first and second external inlets may be located in an operatively upper
half of the housing. More preferably, the first and second external inlets may be located
in proximity of an operatively upper region or end of the housing. Most preferably, the

first and second external inlets may be located in an operatively upper arm member.

According to a further example embodiment of the invention, the internal lubricant feed
means may be connected to and be in fluid flow communication with the cavity, and

the lubricant supply may be lubricant located in the cavity.

The internal lubricant feed means may include:
- a first internal lubricant feed passage, defined in the housing, that has a first
internal inlet connected to and in fluid flow communication with the cavity such

to operatively receive lubricant from it, and a first outlet, forwardly spaced from
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the first internal inlet, disposed for operatively dispensing lubricant received
from the cavity in the bearing receiving formation in the first arm member, and
- a second internal lubricant feed passage, defined in the housing, that has a
second internal inlet connected to and in fluid flow communication with the
cavity such to operatively receive lubricant from it, and a second outlet,
forwardly spaced from the second internal inlet, disposed for operatively
dispending lubricant received from the cavity in the bearing receiving formation

in the second arm member.

According to an example embodiment of the invention, there is provided for the internal
lubricant feed means to further include lubricant pump means being in fluid flow
communication with the cavity and the first and second internal inlets for operatively
feeding lubricant, under pressure, from the cavity to the bearing receiving formations

in the first and second arm members.

The lubricant pump means may include at least a first lubricant pump that protrudes,
at least partially, into the cavity wherein it is disposed to operatively engage the gear
and adapted to, as a result of such engagement, cause lubricant to be fed from the

cavity to the respective bearing receiving formations.

According to one embodiment of the invention, the first lubricant pump is, at least
partially, embedded in the housing, more particularly in the base portion of the
housing. The depth of the first lubricant pump in the housing is adjustable to thereby
alter the distance it protrudes into the cavity. Preferably, the depth of the first lubricant

pump in the housing is adjustable by way of a screw interface between the first



10

15

20

25

WO 2020/121213 PCT/IB2019/060654

lubricant pump and the housing, whereby rotation of the first lubricant pump causes it

to move into or out of the housing depending on the direction of rotation.

There is further provided for part of the first lubricant pump to be disposed in a path
that a protrusion extending from the gear moves along when the gear operatively
rotates, whereby the part of the first lubricant pump engages the protrusion when they

are in register with one another.

The part of the first lubricant pump may comprise an actuating element that is linearly
displaceable between a forward position wherein it is disposed in the path of
movement of the protrusion, and a retracted position wherein it is retracted from the
path of movement of the protrusion, further wherein lubricant is caused to be fed from
the cavity to the bearing receiving formations when the actuating element is
operatively displaced from its forward position to its retracted position as a result of its
engagement with the protrusion. Preferably, the actuating element may be biased

towards its forward position.

According to an example embodiment of the invention, the first lubricant pump is in
fluid flow communication with the cavity and the first internal inlet for operatively
feeding lubricant, under pressure, from the cavity to the bearing receiving formation in
the first arm member, and the lubricant pump means also includes a second lubricant
pump that is similar to the first lubricant pump defined above, save for it being in fluid
flow communication with the cavity and the second internal inlet for operatively feeding
lubricant, under pressure, from the cavity to the bearing receiving formation in the

second arm member.
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The first and second lubricant feed passages may respectively extend from the base

portion into each of the arm members.

There is also provided for the first arm member to extend substantially in an operatively
slanted upwardly direction from the base portion, and for the second arm member to
extend substantially in an operatively slanted downwardly direction from the base

portion.

The base portion may be operatively mounted to a vehicle frame, for example, a frame

of a shuttle car.

The lubricant may be in the form of grease or oil.

The gear may be a bevel crown gear.

There is provided for the gear to, in use, transmit rotational movement to a wheel

mounted to the wheel support.

According to a second aspect of the invention, there is provided a method of lubricating
bearing receiving formations in a wheel support, the wheel support comprising a
housing including a base portion defining a cavity for receiving at least one gear and
lubricant for lubricating the gear, and opposing first and second arm members
extending from the base portion such that they are spaced from each other, wherein
each arm member includes a bearing receiving formation for receiving a bearing, the

method including the step of feeding lubricant internally from the base portion via at
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least one of the arm members to the bearing receiving formation associated with the

at least one arm member.

According to an example embodiment of the invention, the lubricant is received by the
wheel support at an operatively upper half of the housing. Preferably, the lubricant is
received by the wheel support at the proximity of an operatively upper region or end

of the housing.

The lubricant may be fed internally from the base portion via each of the arm members

to the bearing receiving formations.

According to a further example embodiment, the method includes
- extracting lubricant from the cavity;
- pressurising the extracted lubricant; and

- feeding the pressurised lubricant to the bearing receiving formations.

There is provided for the lubricant to be extracted, pressurised and fed to the bearing

receiving formations due to the gear engaging a lubricant pump that is, at least

partially, disposed in the cavity.

According to a third aspect of the invention, there is provided a shuttle car including a

wheel support, as defined above.

These and other features of the invention are described in more detail below.
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BRIEF DESCRIPTION OF THE ACCOMPANYING DIAGRAMS

Embodiments of the invention are described below, by way of non-limiting examples

only and with reference to the accompanying drawings in which:

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

is a schematic perspective view from above of a wheel support in
accordance with a first embodiment of the invention, showing hidden

internal lubricant feed passages;

is a schematic perspective view from below of the wheel support of

Figure 1;

is a schematic front view of the wheel support of Figure 1, without any

hidden detail shown;

is a schematic top view of the wheel support of Figure 3;

is a schematic section view on line V-V’ shown in Figure 3;

is a schematic perspective cutaway view on line VI-VI" shown in Figure

4;

is a schematic perspective view from above of a wheel support in
accordance with a second embodiment of the invention, showing

hidden internal lubricant feed passages and lubricant pumps;
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Figure 8 is a schematic front view of the wheel support of Figure 7; and

Figure 9 is a schematic section view on line IX-IX shown in Figure 8.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS OF THE INVENTION

With reference to the Figures, in which like numerals refer to like features, a wheel
support, in accordance with a first embodiment of the invention, is designated
generally by reference numeral 10 in Figures 1 to 6, and a wheel support, in
accordance with a second embodiment of the invention, is designated generally by

reference numeral 10A in Figures 7 to 9.

Referring to Figures 1-6, the wheel support 10 comprises a housing 12 that includes
a base portion 14 defining a cavity 16 for receiving therein at least one gear (not
shown) that would, in use, transmit rotational movement from a drive means (also not
shown) to a wheel (also not shown) mounted on the wheel support 10, and lubricant
(not shown) for lubricating the gear. Opposing first and second arm members 18.1,
18.2 extend respectively from opposing sides of the base portion 14 such that they are
spaced from each other. The wheel is operatively received and supported between
the arm members 18.1, 18.2. A free end of each arm member 18.1, 18.2 includes a
bearing receiving formation 20.1, 20.2 for receiving therein a bearing (not shown), in
use. The first arm member 18.1 extends substantially in an operatively slanted
upwardly direction from the base portion 14, and the second arm member 18.2

extends in an operatively slanted downwardly direction from the base portion 14.

10
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The wheel support 10 further comprises internal lubricant feed means 22, defined in
the housing 12, and that extends internally from the base portion 14 into at least one
of the arm members 18.1 or 18.2. The lubricant feed means 22 is connectable to a
lubricant supply (not shown), such to be in fluid flow communication with it and to
operatively feed pressurised lubricant received from the lubricant supply, internally,
via the base portion 14, to the bearing receiving formation 20.1 or 20.2 associated with
the at least one arm member 18.1 or 18.2. The lubricant supply is a supply of

pressurised lubricant located external of the wheel support 10.

According to the example embodiment shown, the lubricant feed means 22 extends
internally from the base portion 14 into the second arm member 18.2 to operatively
feed pressurised lubricant received from the lubricant supply, internally, via the base
portion 14, to the bearing receiving formation 20.2 in the second arm member 18.2.
Also, the lubricant feed means 22 extends internally in the first arm member 18.1 to
operatively feed pressurised lubricant received from the lubricant supply, internally, to

the bearing receiving formation 20.1 in the first arm member 18.1.

The internal lubricant feed means 22 comprises a first internal lubricant feed passage
24 1, defined in the housing 12, that has a first external inlet 26.1 defined in the exterior
of the housing 12 that is connectable to the lubricant supply such to be in fluid flow
communication with the lubricant supply to receive lubricant from it, and a first outlet
28.1, forwardly spaced from the first external inlet 26.1, disposed for operatively
dispending lubricant in the first bearing receiving formation 20.1 that is located in the
first arm member 18.1. The first internal lubricant feed passage 24.1 extends from the

first external inlet 26.1, which is also located in the first arm member 18.1, in an

11
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operatively horizontal direction to the first bearing receiving formation 20.1. It will be
appreciated that in another example embodiment of the invention, the first external
inlet 26.1 may be located in the base portion 14, wherein the first internal lubricant
feed passage 24.1 will extend, internally, from the base portion 14 into the first arm

member 18.1.

The internal lubricant feed means 22 also comprises a second internal lubricant feed
passage 24.2 defined in the housing 12 that has a second external inlet 26.2 defined
in the exterior of the housing 12 that is connectable to the lubricant supply such to be
in fluid flow communication with the lubricant supply to receive lubricant from it, and a
second outlet 28.2, forwardly spaced from the second external inlet 26.2, disposed for
operatively dispending lubricant in the second bearing receiving formation 20.2 that is
located in the second arm member 18.2. The second internal lubricant feed passage
24.2 extends from the second main inlet 26.2, which is located in the first arm member
18.1, in an operatively downwardly direction along the base portion 14 into the second
arm member 18.2, and from there in an operatively horizontal direction to the second

bearing receiving formation 20.2.

The internal lubricant feed means 22 is operatively connected to the lubricant supply
at the position of the first and second external inlets 26.1, 26.2, being at the operatively
upper half 29.1, more specifically, in proximity of the operatively upper region or end

29.2 of the housing 12, as shown.

In use, the base portion 14, along with its other associated components (gear, wheel,

etc. - not shown), is mounted, by means of suitable fasteners (also not shown) to a

12
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vehicle frame (also not shown), such as a vehicle frame of a shuttle car, and the first
and second external inlets 26.1, 26.2 are connected to the lubricant supply being
located on the vehicle. The lubricant, typically in the form of grease, is received at the
operatively upper region 29.2 of the wheel support 10. From the first and second
external inlets 26.1, 26.2, the lubricant is fed, via the first and second internal lubricant
feed passages 24.1, 24.2 to the first and second outlets 28.1, 28.2, where it is

dispensed in the first and second bearing receiving formations 20.1, 20.2 respectively.

It will be appreciated that the wheel support 10 and method of lubricating the wheel
support 10 according to the invention provide for effective lubrication, in that lubricant
is fed to both the first and second bearing receiving formations 20.1, 20.2 from the
operatively upper end of the wheel support 10. Accordingly, no part of the lubrication
system is exposed externally at the lower region of the wheel support 10, where it

would be vulnerable to be hit by rocks or other objects that could damage it.

Reference is now made to Figures 7 to 9 of the drawings, which show a second
embodiment of the wheel support 10A. The wheel support 10A is similar to the wheel
support 10A described hereinbefore, save that its internal lubricant feed means 22A,
which includes the internal lubricant feed means 22, is further able to feed lubricant

(not shown) from the cavity 16 to the bearing receiving formations 20.1, 20.2.

The internal lubricant feed means 22A extend internally from the base portion 14 into

each of the arm members 18.1, 18.2, for feeding lubricant from the lubricant supply,

via the base portion 14, to the bearing receiving formations 20.1, 20.2. The internal

13
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lubricant feed means 22A is connected to and in fluid flow communication with the

cavity 16, and the lubricant supply is lubricant located in the cavity 16.

The feeding of lubricant from the cavity 16 to the first bearing receiving formation 20.1
is facilitated by the lubrication means 22A including a first aperture 30.1 that extends
through the housing 12 from a front face 32 thereof into the cavity 16 and the first
internal lubricant feed passage 24.1 including an internal extension passage 24.1A,
defined in the housing 12, and extending between the first aperture 30.1 and the first
internal lubricant feed passage 24.1, as defined above. The extension passage 24.1A
has a first internal inlet 34.1 in the first aperture 30.1, and an internal outlet 36,
forwardly spaced from the first internal inlet 34.1, that opens into the first lubricant feed
passage 24.1, adjacent to the first external inlet 26.1. The first internal lubricant feed
passage 24.1 is thus, through the extension passage 24.1A, connected to and in fluid
flow communication with the cavity 16. Also, the first internal inlet 34.1 is in fluid flow
communication with the first outlet 28.1 via the extension passage 24.1A and first
internal lubricant feed passage 24.1, whereby the first outlet 28.1 is disposed for
operatively dispending lubricant, received from the cavity 16, in the first bearing

receiving formation 20.1.

The first aperture 30.1 is positioned at a height in the housing 12 whereby it is below
the operative lubricant level in the cavity 16 to enable lubricant to be easily extracted

from the cavity 16 at the position where the first aperture 30.1 is located.

On the other hand, the feeding of lubricant from the cavity 16 to the second bearing

receiving formation 20.2 is facilitated by the lubrication means 22A also including a

14
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second aperture 30.2 that extends through the housing 12 from the front face 32
thereof into the cavity 16, and through a vertically extending portion of the second
internal lubricant feed passage 24.2. At its intersection with the second aperture 30.2,
the second internal lubricant feed passage 24.2 defines a second internal inlet 34.2
that is connected to and in fluid flow communication with the cavity 16 via the second
aperture 30.2. The second internal inlet 34.2 is also in fluid flow communication with
the second outlet 28.2 via the operative lower portion of the second internal lubricant
feed passage 24.2, whereby the second outlet 28.2 is disposed for operatively
dispending lubricant, received from the cavity 16, in the second bearing receiving

formation 20.2.

Similar to the position of the first aperture 30.1, the second aperture 30.2 is also
positioned at a height in the housing 12 whereby it is below the operative lubricant
level in the cavity 16 to enable lubricant to be easily extracted from the cavity 16 at the

second aperture 30.2.

The internal lubricant feed means 22A further includes lubricant pump means 37 that
includes a first lubricant pump 38.1, being located in the first aperture 30.1 and in fluid
flow communication with the cavity 16 and the first internal inlet 34.1, for operatively
causing lubricant to be fed, under pressure, from the cavity 16 to the first bearing
receiving formation 20.1. The lubricant pump means 37 also includes a second
lubricant pump 38.2, being located in the second aperture 30.2 and in fluid flow
communication with the cavity 16 and the second internal inlet 34.2, for operatively
causing lubricant to be fed, under pressure, from the cavity 16 to the second bearing

receiving formation 20.2. Although not shown, it will be appreciated that in some

15
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embodiments of the invention, the internal passages 24.1, 24.1A and 24.2 could be
configured whereby the lubricant pump means 37 includes only a single lubricant
pump 38.1 or 38.2, and the internal passages 24.1, 24.1A and 24.2 are connected to
and in fluid flow communication with the lubricant pump 38.1 or 38.2 such to receive
lubricant therefrom and feed the same, internally, to the bearing receiving formations
20.1 and 20.2. The internal passages 24.1, 24.1A and 24.2 could be connected to and

in fluid flow communication with each other.

Referring particularly to Figure 9, the lubricant pumps 38.1, 38.2, which are, at least
partially, embedded in the base portion 14, protrudes into the cavity 16 wherein they
are respectively disposed to operatively engage a gear 40 that is operatively located
inside the cavity 16. As explained in more detail further below, the pumps 38.1, 38.2
are driven by their engagement with the gear 40 which, in turn, cause lubricant to be

fed, by the pumps 38.1, 38.2 to the respective bearing receiving formations 20.1, 20.2.

The lubricant pumps 38.1, 38.2 are, at least partially, embedded in the housing 12, the
depth of which being adjustable to thereby alter the distance it protrudes into the cavity
16. The distance the pumps 38.1, 38.2 protrude into the cavity 16 determines the
amount of lubricant the pumps 38.1, 38.2 cause to extract from the cavity 16 and be
pumped to the bearing receiving formations 20.1, 20.2. More specifically, the further
the pumps 38.1, 38.2 protrude into the cavity 16, the more lubricant they will cause to
be extracted from the cavity 16 and be pumped to the bearing receiving formations
20.1, 20.2, and vice versa. The depth at which the lubricant pumps 38.1, 38.2 are

located in the housing 12 is adjustable by way of a screw interface between pumps

16
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38.1, 38.2 and the housing 12, whereby rotation of the pumps 38.1, 38.2 causes them

to move into or out of the housing 12, depending on the direction of rotation.

Each of the lubricant pumps 38.1, 38.2 includes a part, in the form of an actuating
element 42, that is disposed in a circular path A that a protrusion (cam) 44, extending
from the gear 40 and facing the pumps 38.1, 38.2, moves along when the gear 40
rotates B, in use. The actuating elements 42 thus sequentially engage the protrusion
44 when they are respectively in register with the protrusion 44. It may be that in some
embodiments of the invention, the actuating elements 42 constantly engage the gear
40 as it rotates B, but displace when they are in register with the protrusion 44.
Alternatively, in some embodiments of the invention, the actuating elements 42 may
be spaced from the gear 40 as it rotates B, but engage the gear 40 which cause them

to displace only when they are in register with the protrusion 44.

The actuating elements 42 are linearly displaceable C between a forward position (not
shown) wherein they are disposed in the path A of movement of the protrusion 44 and
a retracted position (as shown) wherein they are pushed out of (retracted from) the
path A of movement by the protrusion 44 in a reciprocal manner. Lubricant is caused
to be fed (pumped) towards the bearing receiving formations 20.1, 20.2 by the pumps
38.1, 38.2 when the actuating elements 42 are displaced from their respective forward
positions to their respective retracted positions. The actuating elements 42 are biased
towards their respective forward position by means of biasing elements (not shown),
typically being in the form of compression springs, located in each of the pumps 38.1,

38.2.

17



10

15

20

WO 2020/121213 PCT/IB2019/060654

Similar to as described hereinbefore in relation to the wheel support 10, in use, the
base portion 14 of the wheel support 10A, along with its other associated components
(not shown), is mounted to a vehicle frame (also not shown), such as a vehicle frame
of a shuttle car. The cavity 16, which contains the gear 40, being in the form of a bevel
crown gear, is partially filled with lubricant (not shown), typically in the form of oil, for

lubricating the gear 40.

Rotational movement B of the gear causes the pumps 38.1, 38.2 to extract lubricant
from the cavity 16 and subsequently pressurise it, from where the pressured lubricant
is fed to the bearing receiving formations 20.1, 20.2. More specifically, lubricant is fed
from the first pump 38.1 to the first bearing receiving formation 20.1 via the first
lubricant feed passage 24.1 and corresponding extension passage 24.1A, and
lubricant is fed from the second pump 38.2 to the second bearing receiving formation

20.2 via the second lubricant feed passage 24.2.

The wheel support 10, 10A is a shuttle car wheel support.

It will be appreciated that the wheel support 10A and method of lubricating the wheel
support 10A, according to the invention, provide for effective lubrication, in that
lubricant is fed internally to both the first and second bearing receiving formations 20.1,
20.2. Accordingly, no part of the lubrication system is exposed externally at the lower
region of the wheel support 10, where it would be vulnerable to be hit by rocks that

could damage it.
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The lubrication system/method described with reference to Figures 1-6, whereby
lubricant is received externally via external inlets 26.1, 26.2, could be used separate
from or in combination with the lubrication system/method described with reference to
Figures 7-9, whereby lubricant is received internally from the cavity 16 via internal
inlets 34.1, 34.2. Where only the latter lubrication system/method is used, the external
inlets 26.1, 26.2 may be closed off so as to prevent lubricant from escaping from the
support 10. Also, only the former lubrication system/method is used, the passage

24 1A, apertures 30.1, 30.2, and pumps 38.1, 38.2 could be omitted.

It will be appreciated by those skilled in the art that the invention is not limited to the
precise details as described herein and that many variations are possible without
departing from the scope and spirit of the invention. For example, an external lubricant
supply could be provided to augment the lubricant extracted from the cavity 16 by the

pumps 38.1, 38.2.

The description is presented in the cause of providing what is believed to be the most
useful and readily understood description of the principles and conceptual aspects of
the invention. In this regard, no attempt is made to show structural details of the
invention in more detail than is necessary for a fundamental understanding of the

invention.
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CLAIMS

1.

A wheel support comprising:

- ahousing including a base portion defining a cavity for receiving at least one
gear and lubricant for lubricating the gear, and opposing first and second arm
members extending from the base portion such that they are spaced from
each other, wherein each arm member includes a bearing receiving
formation for receiving a bearing; and

- internal lubricant feed means extending internally from the base portion into
at least one of the arm members, for feeding lubricant from a lubricant supply,
via the base portion, to the bearing receiving formation associated with the

at least one arm member.

The wheel support as claimed in claim 1, wherein the internal lubricant feed
means is connectable to the lubricant supply such to be in fluid flow
communication with it, and the lubricant supply is a supply of pressurised

lubricant located external of the wheel support.

The wheel support as claimed in claim 2, wherein the internal lubricant feed
means is connectable to the lubricant supply at an operatively upper half of the

housing.

The wheel support as claimed in claim 3, wherein the internal lubricant feed
means is connectable to the lubricant supply at the proximity of an operatively

upper region or end of the housing.
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5.  The wheel support as claimed in claim 1, wherein the internal lubricant feed
means includes:

- afirst internal lubricant feed passage, defined in the housing, that has a first
external inlet defined in the exterior of the housing that is connectable to the
lubricant supply such to be in fluid flow communication with the lubricant
supply to receive lubricant from it, and a first outlet, forwardly spaced from
the first external inlet, disposed for operatively dispensing lubricant in the
bearing receiving formation in the first arm member; and

- asecond internal lubricant feed passage, defined in the housing, that has a
second external inlet defined in the exterior of the housing that is connectable
to the lubricant supply such to be in fluid flow communication with the
lubricant supply and to receive lubricant from it, and a second outlet,
forwardly spaced from the second external inlet, disposed for operatively
dispensing lubricant in the bearing receiving formation in the second arm

member.

6. The wheel support as claimed in claim 1, wherein the internal lubricant feed
means extend internally from the base portion into each of the arm members, for
feeding lubricant from the lubricant supply, via the base portion, to the bearing

receiving formations.

7. The wheel support as claimed in claim 6, wherein the internal lubricant feed

means is connected to and in fluid flow communication with the cavity, and the

lubricant supply is lubricant located in the cavity.
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The wheel support as claimed in claim 7, wherein the internal lubricant feed

means includes:

a first internal lubricant feed passage, defined in the housing, that has a first
internal inlet connected to and in fluid flow communication with the cavity
such to operatively receive lubricant from it, and a first outlet, forwardly
spaced from the first internal inlet, disposed for operatively dispensing
lubricant received from the cavity in the bearing receiving formation in the
first arm member, and

a second internal lubricant feed passage, defined in the housing, that has a
second internal inlet connected to and in fluid flow communication with the
cavity such to operatively receive lubricant from it, and a second outlet,
forwardly spaced from the second internal inlet, disposed for operatively
dispending lubricant received from the cavity in the bearing receiving

formation in the second arm member.

The wheel support as claimed in claim 8, wherein the internal lubricant feed

means includes lubricant pump means being in fluid flow communication with the

cavity and the first and second internal inlets for operatively feeding lubricant,

under pressure, from the cavity to the bearing receiving formations in the first

and second arm members.

The wheel support as claimed in claim 9, wherein the lubricant pump means

includes at least a first lubricant pump that protrudes, at least partially into the

cavity wherein it is disposed to operatively engage the gear and adapted to, as
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a result of such engagement, cause lubricant to be fed from the cavity to the

respective bearing receiving formations.

The wheel support as claimed in claim 10, wherein the first lubricant pump is, at
least partially, embedded in the housing, the depth of which being adjustable to

thereby alter the distance it protrudes into the cavity.

The wheel support as claimed in claim 11, wherein the depth of the first lubricant
pump in the housing is adjustable by way of a screw interface between the first
lubricant pump and the housing, whereby rotation of the first lubricant pump
causes it to move into or out of the housing, depending on the direction of

rotation.

The wheel support as claimed in claim 10, wherein part of the first lubricant pump
is disposed in a path that a protrusion extending from the gear moves along when
the gear operatively rotates, whereby the part of the first lubricant pump engages

the protrusion when they are in register with one another.

The wheel support as claimed in claim 13, wherein the part of the first lubricant
pump comprises an actuating element that is linearly displaceable between a
forward position wherein it is disposed in the path of movement of the protrusion,
and a retracted position wherein it is retracted from the path of movement of the
protrusion, further wherein lubricant is caused to be fed from the cavity to the

bearing receiving formations when the actuating element is operatively displaced
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from its forward position to its retracted position as a result of its engagement

with the protrusion.

The wheel support as claimed in any one of claims 10-14, wherein the first
lubricant pump is in fluid flow communication with the cavity and the first internal
inlet for operatively feeding lubricant, under pressure, from the cavity to the
bearing receiving formation in the first arm member, and the lubricant pump
means also includes a second lubricant pump that is similar to the first lubricant
pump as claimed in any one of claims 10-14, save for it being in fluid flow
communication with the cavity and the second internal inlet for operatively
feeding lubricant, under pressure, from the cavity to the bearing receiving

formation in the second arm member.

The wheel support as claimed in claim 8, wherein the first and second lubricant
feed passages respectively extend from the base portion into each of the arm

members.

A method of lubricating bearing receiving formations in a wheel support, the
wheel support comprising a housing including a base portion defining a cavity for
receiving at least one gear and lubricant for lubricating the gear, and opposing
first and second arm members extending from the base portion such that they
are spaced from each other, wherein each arm member includes a bearing
receiving formation for receiving a bearing, the method including the step of

feeding lubricant internally from the base portion via at least one of the arm
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members to the bearing receiving formation associated with the at least one arm

member.

The method as claimed in claim 17, wherein the lubricant is received by the wheel

support at an operatively upper half of the housing.

The method as claimed in claim 18, wherein the lubricant is received by the wheel

support at the proximity of an operatively upper region or end of the housing.

The method as claimed in claim 17, wherein lubricant is fed internally from the

base portion via each of the arm members to the bearing receiving formations.

The method as claimed in claim 20, including:
- extracting lubricant from the cavity;
- pressurising the extracted lubricant; and

- feeding the pressurised lubricant to the bearing receiving formations.

The method as claimed in claim 21, wherein the lubricant is extracted,

pressurised and fed to the bearing receiving formations due to the gear engaging

a lubricant pump that is, at least partially, disposed in the cavity.

A shuttle car including a wheel support, as claimed in any one of claims 1-14.
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