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(57) Abstract: A gear and clutch assembly (10) to be used in a
mining drill rig, the assembly including a gear housing (12) and
a clutch housing (13). Fixed to the housing (1 1) are mountings
(14) via which assembly can be fixed to the remainder of the
drill rig. The assembly (10) is adapted to limit the torque trans-
mitted to a predetermined torque.
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A GEAR AND CLUTCH ASSEMBLY

Technical Field
The present invention relates to gear and clutch assemblies, and more
particularly but not exclusively to gear and clutch assemblies employable in apparatus

that drill holes and insert bolts in rock layers surrounding a mine tunnel.

Background of the Invention
Drill rigs are used to drill holes and insert bolts in rock layers surrounding a mine
tunnel. These drill rigs have gear assemblies that increase the torque to be applied to the
drill or bolt.
A disadvantage of these previously known drive trains is that to provide the
desired torque, the size of the rigs becomes excessive. Still further previous apparatus is

not adapted to limit the torque applied to the drill or roof bolt.

Object of the Invention
It is the object of the present invention to overcome or substantially ameliorate at

least one of the above disadvantages.

Summary of the Invention

There is disclosed herein a gear and clutch assembly including:

an input shaft to be rotatably driven by a motor;

a clutch having an input and an output, the clutch input being driven by the input
shaft to drive the clutch output so that the clutch input and output angularly rotate in
unison until a predetermined torque is applied to the clutch input, with said clutch input
then being able to rotate at a greater angled velocity than the clutch output when said
predetermined torque is exceéded;

a first set of planetary gears meshingly engaged with the first sun gear so as to be
driven thereby;

a ring gear;
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a second set of planetary gears, the second set of gears being meshingly engaged
with the ring gear, with the second set of planetary gears being driven by the first set of
planetary gears;

a carrier supporting the second set of gears so as to be rotatably driven thereby;

5 an output shaft, the output shaft being driven by the carrier; and wherein

the input shaft and the output shaft are operatively associated so that axial forces
applied to the input shaft are transmitted to the output shaft.

Preferably, the input shaft and the output shaft have a common rotational axis.

Preferably, said first set of gears consists of three gears. |

10 Preferably, said second set of gears consists of three gears.

Preferably, said assembly includes a housing, with said ring gear fixed to said
housing so as to be stationary.

Preferably, said clutch includes a first plate, the first plate being driven by the
first input shaft; |

15 a second plate, the second plate being drivingly connected to the first sun gear
and having a plurality of detents, a plurality of rotatable elements, each element being
located in a respective one of the detents, and a spring urging the elements into the detents
that the first plate drives the second plate.

Preferably, the elements are located in apertures of the first plates, with the

20 elements leaving the detents when said predetermined torque is exceeded so that the first
plate can rotate at a greater angular velocity than the second plate.

Preferably, said clutch includes a collar, the collar being mounted on the clutch
input shaft so as to be movable axially therealong, a pressure plate, the pressure plate
being located so that the first plate is located between the second plate and pressure plate,

25 with the pressure plate engaged with the elements, and wherein said spring located

in retaining the elements in the detents.

Brief Description of the Drawings
A preferred form of the present invention will now be described by way of
30 example with reference to the accompanying drawings wherein:

Figure 1 is a schematic isometric view of a gear and clutch assembly;
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Figure 2 is a schematic side elevation of the assembly of Figure 1; and
Figure 3 is a schematic sectioned side elevation of the gear and clutch assembly

of Figures 1 and 2.

Detailed Description of the Preferred Embodiments

In the accompany drawings there is schematically depicted a gear and clutch
assembly 10 to be used in a drill rig used for the purposes of forming bolt passages within
which an anchor bolt may be inserted to engage a rock layer surrounding a mine tunnel.
The assembly 10 may also be employed in the rig to tension the anchor bolt.

The assembly 10 includes a housing 11 including a gear housing 12 and a clutch
housing 13. Fixed to the housing 11 are mountings 14 via which the assembly may be
fixed to the remainder of the drill rig.

The assembly 10 includes an input shaft 15 that is driven by a motor, typically a
hydraulic motor. The shaft 15 enters the housing 13 and has at its end extremity a flange
16. The flange 16 is engaged and supported by a bearing 17 that aids supporting the shaft
15 for rotation about the central rotational axis 18.

The flange 16 has a splined circular passage 19 that drives a clutch input shaft
20. The shaft 20 is part of a clutch assembly 21 that includes a drive flange (plate) 22 and
a driven flange (plate) 23, and a pressure plate 24.

A spring or set of springs 25 is compressed against the plate 24 so as to urge the
plate 24 toward to flange 23. The plate 24 is slidably mounted on the clutch input shaft
20 so as to be movable axially along the shaft 20.

The flange 23 has a plurality of apertures, within each aperture there is located a
spherical element 26. Each element 26 is also located in a detent in the flange 23. Until a
predetermined torque is exceeded, the flanges 22 and 23 rotate in unison so as to rotate at

the same angular velocity. However when a predetermined torque is exceeded, the

30

spherical elements 26 will leave the detents in the flange 23 so that the flange 22 can
rotate at a greater angular velocity than the flange 23.

The abovementioned predetermined torque is determined by the compression
forces applied to a spring 25.

A compression collar 27 is threadably mounted on the clutch input shaft 20, so

that upon any relative angular movement between the collar 27 and the shaft 20, the collar
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27 will move axially along the shaft 20 to increase or decrease the compression applied to
the spring 25. Typically a bolt would engage the collar 27 to fix the collar 27 at the
desired position on the shaft 20. The bolt and the collar 27 are accessible by means of
apertures 29 in the housing 13. The shaft 28 is fixed to the flange 22 so as to drive the
flange 22. |

The spring 25 urges the pressure plate 24 against the spherical elements 26 to
retain the spherical elements in the detents of the flange 23. Upon a predetermined torque
being exceeded, the elements 26 will move out of their respective detents as the plate 24
is slidably mounted on the shaft 20.

A thrust bearing 29 transfers any axial load applied to the shaft 15 to the flange
23.

" The flange 23, via a splined connection, drives the shaft 30. The shaft 30 has its
lower end supported in the flange 23, and is supported at its upper end by a thrust bearing
31.

The shaft 30 drives a sun gear 41 that is meshed with three planetary gears 32
arranged at equal angles about the axis 18, and therefore the shaft 30. Each of the gears
32 is integrally formed with a shaft 33 and a further gear 34. Accordingly there are three
gears 44,

Each of the shafts 33 is rotatably supported in a lower carriage 35 and an upper
carriage 39 that are free to rotate about the axis 18 while permitting rotation of the gears |
32 and 34.

The gears 34 are meshingly engaged with a riﬁg gear 36 that is fixed to the
housing 12 so as to be stationary. Accordingly rotation of the gears 32 will cause rotation
of the gears 34 about their respective rotational axis 37 (also the axes of the shaft 33 and
gears 32), and therefore rotation of the carriages 35 and 39 about the axis 18.

that drives the associated drill bit.

The thrust bearing 31 is mounted in the upper carriage 35 so that any axial thrust
applied to the shaft 15 will ultimately be applied to the output shaft 38.

In operation of the above described preferred embodiment, the shaft 15 will drive

the shaft 38 at an increased torque, but at a reduced angular velocity. This will occur until
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the torque applied to the shaft 15 exceeds a predetermined torque determined by the
clutch 21. In that respect it should be appreciated the predetermined torque is adjustable
by operation of the collar 27, that is the compressive force applied to the spring 25.

The flange 22 drives the flange 23, with the flange 23 then driving the shaft 30.
The first set of planetary gears 32 are meshingly engaged with the sun gear 41 so as to be
driven thereby. The first set of gears 32 drive the second set of planetary gears 34, with
the gears 34 being meshingly engaged with the ring gear 36. Rotation of the gears 34
causes rotation of the carriages 35 and 39, with the upper carriage 39 being connected to
the output shaft 38 so as to drive the shaft 38. Via the thrust bearings 29 and 31, axial
forces applied to the shaft 15 are transferred to the shaft 38 so that the forces may be
applied to a drill bit. |



WO 2012/109699 PCT/AU2012/000129

CLAIMS:

1. A gear and clutch assembly including:

an input shaft to be rotatably driven by a motor;

a clutch having an input and an output, the clutch input being driven by the input
shaft to drive the clutch output so that the clutch input and output angularly rotate in
unison until a predetermined torque is applied to the clutch input, with said clutch input
then being able to rotate at a greater angled velocity than the clutch output when said
predetermined torque is exceeded;

a sun gear;

a first set of planetary gears meshingly engaged with the first sun gear so as to be

-driven thereby;

aring gear;

a second set of planetary gears, the second set of gears being meshingly engaged
with the ring gear, with the second set of planetary gears being driven by the first set of
planetary gears;

a carrier supporting the second set of gears so as to be rotatably driven thereby;

an output shaft, the output shaft being driven by the carrier; and wherein

the input shaft and the output shaft are operatively associated so that axial forces

applied to the input shaft are transmitted to the output shaft.

2. The assembly of claim 1, wherein the input shaft and the outpﬁt shaft

have a common rotational axis.

3. The assembly of claim 1 or 2, wherein said first set of gears consists of
three gears.
4, The assembly of claim 1, 2 or 3, wherein said second set of gears

consists of three gears.

5. The assembly of any one of claims 1 to 4, wherein said assembly

includes a housing, with said ring gear fixed to said housing so as to be stationary.
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6. The assembly of any one of claims 1 to 5, wherein said clutch includes a
first plate, the first plate being driven by the first input shaft;

a second plate, the second plate being drivingly connected to the first sun gear
and having a plurality of detents, a plurality of rotatable elements, each element being
located in a respective one of the detents, and a spring urging the elements into the detents

that the first plate drives the second plate.

7. The assembly of claim 6, wherein the elements are located in apertures
of the first plates, with the elements leaving the detents when said predetermined torque is
exceeded so that the first plate can rotate at a greater angular velocity than the second

plate.

8. The assembly of any one of claims 1 to 7, wherein the clutch includes a
collar, the collar being mounted on the clutch input shaft so as to be movable axially
therealong, a pressure plate, the pressure plate being located so that the first plate is
located between the second plate and pressure plate, with thie pressure plate engaged with
the elements, and wherein said spring located between the collar and pressure plate to

urge the pressure plate against the elements to aid in retaining the elements in the detents.
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