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(57) Abrégée/Abstract:
A rock drilling and bolting system comprises a drill feed slidable on a drill feed rall for drilling a hole, a bolter feed slidable on a bolter

feed rall, the bolter feed having a main bolt driver for driving a rock bolt, a side-mounted bolt driver mounted to the bolter feed rall,
the side-mounted bolt driver being disposed rearwardly of the main bolt driver to recelve the rock bolt when there Is Iinsufficient
space to load the rock bolt in the main bolt driver and to drive the rock bolt partially into the hole, and an indexing mechanism for
rotating the main bolt driver into alignment with the rock bolt that is partially driven into the hole, wherein the main bolt driver drives

the rock bolt fully into the hole.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
S
N

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02848901 2014-04-15

08927192CA

ABSTRACT

A rock drilling and bolting system comprises a drill

feed slidable on a drill feed rail for drilling a hole, a

bolter feed slidable on a bolter feed rail, the bolter feed
having a main bolt driver for driving a rock bolt, a side-

mounted bolt driver mounted to the bolter feed rail, the side-

mounted bolt driver being disposed rearwardly of the main bolt

b

driver to receive the rock bolt when there 1is insufficient

space to load the rock bolt in the main bolt driver and to
drive the rock bolt partially into the hole, and an indexing
mechanism for rotating the main bolt driver into alignment
with the rock bolt that is partially driven into the hole,

wherein the main bolt driver drives the rock bolt fully into

the hole.
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SIDE-MOUNTED BOLT DRIVER AND METHOD OF DRIVING

ROCK BOLTS

TECHNICAL FIELD

[0001] The present invention relates generally to mining

equipment and, in particular, to rock drilling and rock

bolting.

BACKGROUND

[0002] In a mine, ground support, e.g. rock bolts and
screening, 1s used to prevent rock falls. Several different

types of rock bolts may be used but all require that holes Dbe

drilled in the rock first. This is done with equlpment known
as rock bolters. These are mobile units with a bolting head
attached. To drill a hole in the rock to 1install ground

support, the bolting head is placed against the rock face

(which 1is called “stinging the face”) and then a hole 1s

drilled into the rock. The unit i1s then indexed to install

the rock bolt as ground support.

[0003] Conventionally, the step of indexing from the drill to
the bolter is problematic since it may result in misalignment

of the bolter relative to the drilled hole. Conventionally,

the drill feed must be retracted (by moving a feed extension

cylinder or boom) to remove the drill feed from the rough

uneven rock face before indexing. Ground support operations

can become inefficient, time-consuming and exXpensive when

misalignment occurs.

[0004] In an underground mine, a drift may be narrow. In a

narrow drift, it may be necessary to install rock bolts which
are too long to fit directly into the rock bolter or bolt

driver. In these cases, the miner must install the rock bolt

by hand far enough into the hole to allow the rock bolt to be
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connected to the drive head which 1s difficult and time-

consuming.

[0005] A need therefore exists for an effective solution to

this technical problem.

SUMMARY

[0006] In broad terms, the present invention provides a novel

side—-mounted rock bolt driver and method that enables

P
p—

insertion of rock bolts 1n tight spaces.

[0007] The present invention allows full mechanical
insertion. First the miner installs the bolt onto a novel
side-mounted bolt driver. Then the miner pushes the bolt far
enough into the hole to allow sufficlent clearance so the rock
drill can finish pushing the bolt the rest of the way. The
side-mounted bolt driver 1s connected to the striking bar of

the rock drill when impact 1s required to i1nsert the rock bolt

for example when using split set bolt. The driver could also

be directly mounted to the drill cradle or hose drum cradle

when impact 1s not required for example when installing

mechanical type bolts. When installing bolts which need to be

held in place when installing in the roof a swing centralizer

_h

could be used to hold the bolt in place while the

feeds are

indexing or moving into place. It is also possible to flex the

bolt past the rock drill then reverse the rock drill to allow
clearance then advance again. Again centralizers are used to

stabilize the rock bolt.

[0008] In general, disclosed herein 1is a rock drilling and

bolting system that has a side-mounted bolt driver that 1s

F

spaced rearwardly of a main bolt driver. The side—-mounted

bolt driver is designed to drive a rock bolt partly 1nto a

hole that has been drilled. The main bolt driver 1s rotated




CA 02848901 2014-04-15

08927192CA

into alignment with the partially 1inserted rock Dbolt to

complete the insertion of the rock bolt into the hole.

[0009] Accordingly, one inventive aspect of the present

disclosure 1s a rock drilling and bolting system. This system

includes a frame supporting a movable drill feed rail and a
movable bolter feed rail, a drill feed slidable on the drill
feed rail for drilling a hole, a bolter feed slidable on the

bolter feed rail, the bolter feed having a main bolt driver

for driving a rock bolt, a side-mounted bolt driver mounted to

the bolter feed, the side-mounted bolt driver being disposed

rearwardly of the main bolt driver to receive the rock bolt

when there is insufficient space to load the rock bolt in the
malin bolt driver and to drive the rock bolt partially into the
hole, and an indexing mechanism for rotating the main bolt
driver 1nto alignment with the rock bolt that 1s partially
driven 1nto the hole, wherein the main bolt driver drives the

rock bolt fully i1nto the hole.

[0010] Another inventive aspect of the present disclosure is

a method of installing ground support using a rock drilling

and bolting system having a drill feed rail and a bolter feed
rall. The method entails drilling a hole 1n a rock,
retracting the drill feed railil while advancing the bolter feed
rail to position the system 1in a bolt-loading position,
loading a rock bolt into a side-mounted bolt driver that is
spaced further rearward from the rock than a main bolt driver,
driving the rock bolt partially into the hole using the side-
mounted bolt driver, indexing the main bolt driver 1into

alignment with the rock bolt, and driving the rock bolt fully

into the hole using the main bolt driver.

[0011] Yet another inventive aspect of the present

disclosure 1s a rock drilling and bolting system having a

frame supporting a movable drill feed rail and a movable

....3_
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bolter feed rail that are connected together via first and
second L-shaped pivot arms such that the drill feed rail and
bolter feed rail rotate together relative to the frame, a
drill feed slidable on the drill feed rail for drilling a hole
in a rock, a bolter feed slidable on the bolter feed rail, the
bolter feed having a main bolt driver for driving a rock bolt,
a side-mounted bolt driver mounted to the bolter feed, the
side-mounted bolt driver being disposed rearwardly of the main

bolt driver such that the side-mounted bolt driver is further

from the rock than the main bolt driver, and an indexing

mechanism for rotating the main bolt driver into alignment

with the rock bolt after the side—-mounted‘ bolt driver has

partially driven the rock bolt into the hole, wherein the
bolter feed causes the main bolt driver to drive the rock bolt

completely i1nto the hole.

10012] This  summary 1s provided to highlight certain
significant inventive aspects but is not intended to be an
exhaustive or limiting definition of all inventive aspects of
the disclosure. Other inventive aspects may be disclosed in

the detailled description ‘and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Further features and advantages of the present

invention will become apparent from the following detailed

description, taken in combination with the appended drawings,

in which:

[0014] FIG. 1 1s a top view of a bolter feed having a side-
mounted bolt driver 1n accordance with a first embodiment of

the present invention;

[0015] FIG. 2 1s a cross-sectional view of the bolter feed

and side-mounted bolt driver of FIG. 1;
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{0016] FIG. 3 is a top view of the drilling and bolting

system in a drilling position;

[0017] FIG. 4 1is a top view of the drilling and bolting

system 1in a bolt-loading position;

[0018] FIG. 5 is a top view of the drilling and bolting
system showing the bolt partially driven into the hole by the

side-mounted bolt driver;

[0019] FIG. 6 1is a top view of the drilling and bolting

system after the drill has returned;

[0020] FIG. 7 1is a top view of the drilling and bolting

system after indexing into the bolting position;

[0021] FIG. 8 1s a top view of the drilling and bolting

system after the bolt has been driven into the hole;

[0022] FIG. 9 is a top view of a system having a drill cradle

mounted bolt driver 1in accordance with a second embodiment;

[0023] FIG. 10 is a top view of a system having a rock bolt

flexed off center;

[0024]) FIG. 11 is a side view of an adjustable drill-cradle

mounted bolt driver in accordance with a fourth embodiment.

[0025] FIG. 12 is another side view of the bolt driver;

[0026] FIG. 13 is a front perspective view of the bolt driver

in 1ts retracted posture;

[0027] FIG. 14 is a rear perspective view of the bolt driver

in 1ts retracted posture;

[0028] FIG. 15 is a front perspective view of the bolt driver

1n 1ts extended posture;
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[0029] FIG. 16 1s a rear perspective view of the bolt driver

in 1ts extended posture; and

[0030] FIG. 17 is a side view of a manually adjustable bolt

driver in accordance with a fifth embodiment.

[0031] It will be noted that throughout the appended
drawings, like features are 1identified by 1like reference

numerals. It should furthermore be noted that the drawings

are not necessarily to scale.

DETAILED DESCRIPTION
[0032] FIGS. 1-2 depict a bolter feed 10 that includes both a

main bolt driver 12 and a side-mounted bolt driver 14 1in

accordance with an embodiment of the present invention. The
side-mounted bolt driver is disposed rearwardly of the main
bolt driver to provide more room to load a rock bolt 16. The
side-mounted bolt driver drives the rock bolt partly into the

hole. The main bolt driver drives the partly 1nserted rock

bolt the rest of the way 1into the hole. A swing arm

centralizer 18 guides (centralizes) the rock bolt, as will be

described in greater detail below.

10033} FIGS. 3-8 depict a complete drilling and bolting
system 100 that includes the bolter feed 10 (with main and
side-mounted bolt drivers) depicted in FIGS. 1-2 as well as a
drill feed 30. The rock drilling and bolting system 1ncludes
a frame 40 supporting a movable drill feed rail and a movable

bolter feed rail, a drill feed slidable on the drill feed rail

for drilling a hole, a bolter feed slidable on the bolter feed
rail, the bolter feed having a main bolt driver for driving a
rock bolt, a side-mounted bolt driver mounted to the bolter
feed, the side-mounted bolt driver being disposed rearwardly

of the main bolt driver to receive the rock bolt when there 1is

insufficient space to load the rock bolt in the main bolt

-H—
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driver and to drive the rock bolt partially into the hole and
an indexing mechanism for rotating the main bolt driver into
alignment with the rock bolt that is partially driven into the
hole, wherein the main bolt driver drives the rock bolt fully

into the hole.

[0034] As depicted in FIG. 2, the side-mounted bolt driver 14

has an attachment collar 22 for attaching to the main bolt

driver 12 such that a striking bar 13 percussively transmits

forces to the side-mounted bolt driver. The side-mounted bolt
driver also has an angled arm (or side arm) 20 extending
rearwardly and outwardly from the collar. The side-mounted
bolt driver includes a rear socket 24 parallel to the main
bolt driver for receiving a rear end of the rock bolt, the

socket extending rearwardly from the angled arm.

[0035] As further depicted in FIG. 2, the attachment collar
of the side-mounted bolt driver abuts, and receives percussive
forces from, a connecting collar 17 (or sleeve) that connects
the main bolt driver 12 to the striking bar 13. The main

bolter drive may be a standard bolt driver or a Swellex tool.

[0036] As introduced in FIG. 1, the system further includes a
swing arm centralizer 18 adapted to pivot when the indexing

mechanism rotates the main bolt driver into alignment with the
rock bolt (as shown 1in FIGS. 3-8). In the particular

embodiment i1llustrated 1in these figures, the swing arm

centralizer includes a first arm 18a mounted to the bolter

feed rail, a second arm 18b pivotally connected to the first
arm, and a third arm 18c pivotally connected to the second
arm, the third arm comprising a passageway for slidably

receiving and centralilzing the rock bolt.

[0037] As shown in FIGS. 3-8, the system further 1includes a

first L-shaped pivot arm 50 pivotally connecting the drill
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feed rail and the bolter feed rail, and a second L-shaped
pivot arm 60 pivotally connecting the drill feed rail and the
bolter feed rail. The bolter feed rail 1s thus rotationally
coupled to the drill feed rail by the first and second pivot
L-shaped pivot arms 50, 60 to enable the drill feed rail and

the bolter feed rail to rotate 1n unison between a drilling

position and a bolting position.

[0038] As depicted 1n FIGS. 3-8, the rock drilling and
bolting system 1includes a frame which may be mounted or

otherwise secured to the rock bolter or which may be an

existing part of the rock bolter. As depicted in FIGS. 3-8,
the system 1includes a drill feed rail. The system also

includes a bolter feed rail. The bolter feed rail is parallel

to the drill feed rail. Note that the bolter feed rail always

remalns parallel to the drill feed rail throughout 1i1ts full
range of motion. The system may 1include an actuator for
rotating the drill feed rail and the bolter feed rail. The
bolter feed rail 1is rotationally coupled to the drill feed
ralil by the first and second pivot L-shaped pivot arms to
enable the drill feed rail and the bolter feed rail to rotate
1n unison between a drilling position i1n which the drill feed
rail 1s aligned with a drilled hole and a bolting position in

which the bolter feed rail 1s aligned with the drilled hole.

[0039] The drill feed rail supports a movable (i.e. slidable)
drill feed on a drill feed carriage. The bolter feed rail
supports a movable (i1.e. slidable) bolter feed on a Dbolter
feed carriage. The main bolt driver has a socket or holder
for receiving a rear end of the rock bolt and thus to drive
the rock bolt forward when the bolter feed advances. The

bolter feed 1is mounted to the carriage via a support member.

{0040] As further depicted in FIGS. 3-8, the system includes

a drill feed for feeding a drill string by sliding over the

_8_.
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drill feed rail. The system 1includes a bolter feed for

feeding a rock bolt by sliding over the bolter feed rail.

[0041] The system depicted in FIGS. 3-8 also enables a method

of 1nstalling ground support. The method entails a step of

positioning the drill feed rail facing a rock face of a rock

(or rock formation) that is to be drilled and bolted (i.e.

into which ground support is to be inserted). FIG. 3 is a top
view of the drilling and bolting system in a drilling

position, ready to drill a hole 1in the rock. Once the drill

feed rail 1s properly positioned and aligned with the rock,

the drill feed is advanced to drill the hole in the rock.

Once the hole has been drilled, the drill feed 1s retracted

from the hole. 1In places where there is insufficient room to
load a rock bolt, the side-mounted bolt driver is used to
partly insert the rock bolt into the hole. FIG. 4 is a top
view of the drilling and bolting system in a bolt-loading
position. In this position, the rock bolt is loaded into the
side-mounted bolt driver. The rock bolt is then partially

driven into the hole. FIG. 5 is a top view of the drilling and

bolting system showing the bolt partially driven into the hole
by the side-mounted bolt driver. FIG. 6 1s a top view of the
drilling and bolting system after the drill has returned. To

complete the i1insertion of the rock bolt, the main bolt driver

1s then utilized (as the side-mounted bolt driver cannot
extend forward enough to completely drive the rock bolt into
the hole). Accordingly, the 1insertion of the rock bolt 1is
completed by the main bolt driver. However, the main bolt
driver 1s not aligned with the side-mounted bolt driver (i.e.
they are parallel to one another). Therefore, it 1s necessary
to 1ndex (or rotate) the main bolt driver 1into alignment with
the rock bolt so that the main bolt driver can drive the rock

bolt into the hole. FIG. 7 1s a top view of the drilling and

bolting system after indexing into the bolting position. Once

_9....
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this indexing is complete, the main bolt driver percussively

drives or hammers the bolt into the hole. FIG. 8 1s a top

—

view of the drilling and bolting system after the bolt has

been driven into the hole. As will be appreclated from the
foregoing description, this side-mounted bolt driver enables
rock bolts to be loaded and inserted into a hole in a tight
space where 1t would otherwise be i1mpossible to load the rock
bolt onto the main bolt driver. This method thus provides a
two-step Dbolting procedure in which the side-mounted bolt
driver performs the 1initial step of partly driving the bolt
into the hole and the main bolt driver performs the second
(and final) step of driving the bolt into the hole. The
indexing mechanism enables the main bolt driver to be rotated

accurately into alignment with  the rock bolt while

concurrently rotating the side-mounted bolt driver out of

alignment with the partially installed rock bolt.

[0042] FIG. 9 1is a top view of a system having a drill-cradle

mounted bolt driver 1in accordance with a second embodiment.
As depicted by way of example in FIG. 9, the drill feed 30
(which rides on drill feed rail 31) has a drill cradle 32 (or
sliding carriage) to which the drill-cradle mounted bolt
driver 35 1s mounted. The system of FIG. 9 includes a swing-

arm centralizer 18.

[0043] FIG. 10 is a top view of a system having a flexible
rock bolt 70 flexed off center 1in accordance with a third
embodiment. As depicted by way of example in FIG. 10, the

system has a first centralizer 72 and a second centralizer 74

(lLnstead of a swing-arm centralizer).

[0044] FIGS. 11 and 12 are side views of an adjustable drill-

cradle mounted bolt driver 1in accordance with a fourth

embodiment. The bolt driver 1includes a fixed cylinder or

other equivalent impact device 80. The c¢ylinder (impact

_10_
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device) 80 has first and second extension rods 88, 90 to

adjust a position of the bolt holder 82. The holder 82 has a

socket 84 for receiving the rear end of the rock bolt and a
rear L-shaped member 86 which support the socket 84 and

connects to the rods 88, 90.

[0045] The cylinder or impact device 80 1s supported by one
or two guide supports 96, 97. Specifically, in FIG. 11, there

are two guide supports 96, 97. In FIG. 12, there is one guide

-

support 96 but also a forward arm 98 to support a forward end

of the impact device on the main bolter driver 12.

[0046] FIGS. 13 and 14 are front and rear perspective views

”

of the bolt driver of FIG. 12 1n 1ts retracted posture. FIGS.

15 and 16 are front and rear perspective views of the bolt

driver in 1ts extended posture.

[0047] FIG. 17 is a side view of a manually adjustable bolt

driver 1in accordance with a fifth embodiment. In this
embodiment, the bolt driver is manually adjustable. Manual

adjustment may be provided by an extension member 110 having a

plurality of equally spaced holes or bore for receiving a
locking pin, bolt or any equivalent locking mechanism. The
holder 82 and its socket 84 can thus be manually adjusted to

accommodate a rock bolt in a tight space.

P
—

[0048] The present invention has been described 1n terms of

specific embodiments, examples, implementations and

configurations which are intended to Dbe exemplary oOr

illustrative only. Other variants, modifications, refinements
and applications of this innovative technology willl become

readily apparent to those of ordinary skill 1n the art who

have had the Dbenefit of reading this disclosure. Such

variants, modifications, refinements and applications fall

within the ambit and scope of the present 1i1nvention.

....11_



CA 02848901 2014-04-15

08927192CA

Accordingly, the scope of the exclusive right sought by the

|

Applicant for the present invention is intended to be limited

solely by the appended claims and their legal equivalents.

.._12_.
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CLAIMS:

1. A rock drilling and bolting system comprising:

a frame supporting a movable drill feed rail and a movable

bolter feed rail;

a drill feed slidable on the drill feed rail for drilling a
hole;

a bolter feed slidable on the bolter feed rail, the bolter

feed having a main bolt driver for driving a rock bolt;

a side-mounted bolt driver mounted to the bolter feed, the
side-mounted bolt driver being disposed rearwardly of the main
bolt driver to receive the rock bolt when there 1s insufficient
space to load the rock bolt in the main bolt driver and to drive

the rock bolt partially into the hole; and

wherein the main bolt driver 1is rotatable 1into alignment

with the rock bolt that 1s partially driven 1into the hole,

wherein the main bolt driver drives the rock bolt fully 1nto the

hole.

2 . The system as claimed 1n claim 1 wherein the side-mounted

bolt driver comprises:

an attachment collar for attaching to the main bolt driver

such that a striking bar percussively transmits forces to the

slde-mounted bolt driver; and

an angled arm extendlng rearwardly and outwardly from the

collar;

_13_
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a socket parallel to the main bolt driver for receiving a

rear end of the rock bolt, the socket extending rearwardly from

the angled arm.

3. The system as claimed 1n claim 2 wherelin the attachment

collar of the side-mounted bolt driver abuts, and recelves

percussive forces from, a connecting collar that connects the

main bolt driver to the striking bar.

4 . The system as claimed in claim 1 further comprising a swing

arm centralizer adapted to pivot when the main bolt driver

rotates 1nto alignment with the rock bolt.

5. The system as claimed in claim 3 further comprising a swing

arm centralizer adapted to pivot when the main bolt driver

rotates into alignment with the rock bolt.

0. The system as c¢laimed 1in c¢laim 5 wherein the swing arm

centralizer comprises:

a first arm mounted to the bolter feed rail;

a second arm pivotally connected to the first arm; and

a third arm pivotally connected to the second arm, the

third arm comprising a passageway for slidably receiving and

centralizing the rock bolt.

7. The system as claimed 1in claim 1 further comprising:

a first L-shaped pivot arm pivotally connecting the drill

feed rail and the bolter feed rail;

a second L-shaped pivot arm pivotally connecting the drill

feed rail and the bolter feed rail:

_14_
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wherein the bolter feed rail 1s rotationally coupled to the

drill feed rail by the first and second pivot L-shaped pivot

arms to enable the drill feed rail and the bolter feed rail to

rotate 1n wunison between a drilling position and a bolting

position.

3 . The system as claimed 1in claim 5 further comprising:

a first L-shaped pivot arm pivotally connecting the drill

feed rail and the bolter feed rail;

a second L-shaped pivot arm pivotally connecting the drill

feed rail and the bolter feed rail;

wherein the bolter feed rail 1is rotationally coupled to the

drill feed rail by the first and second pivot L-shaped pivot

arms to enable the drill feed rail and the bolter feed rail to

rotate 1in unison between a drilling position and a bolting

position.

9. A method of installing ground support using a rock drilling

and bolting system having a drill feed rail and a bolter feed

rall, the method comprising:

drilling a hole 1in a rock;

retracting the drill

L

‘eed rall while advancing the bolter

feed rail to position the system in a bolt-loading position;

loading a rock bolt into a side-mounted bolt driver that 1s

spaced further rearward from the rock than a mailn bolt driver;

driving the rock Dbolt partially into the hole using the

side—-mounted bolt driver;

._..15....
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indexing the main bolt driver into alignment with the rock

bolt; and

driving the rock bolt fully into the hole using the mailn

bolt driver.

10. The method as claimed 1n claim 9 wherein retracting the

drill feed raill while advancing the bolter feed rail to position

the system 1n the bolt-loading position comprises rotating the

dri1ll feed rail and the bolter feed rail in unison using a pailr

of L-shaped pivot arms that .pivotally connect the drill feed

rall and the bolter feed rail.

11. The method as claimed 1in c¢laim 9 further comprising

plvoting a swing arm centralizer during the indexing of the main

bolt driver.

12. The method as claimed 1in c¢laim 11 wherein pivoting the

swing arm centralizer comprises:

pivoting a second arm connected to a first arm that 1is

mounted to the bolter feed rail to cause a third arm pivotally

connected to the second arm and comprisling a passageway for

slidably receiving and centralizing the rock bolt to move 1into

allgnment with the main bolt driver.

13. The method as claimed 1in claim 9 wherein driving the rock

polt partially 1nto the hole using the side-mounted bolt driver

comprlses:

percussively transmitting forces from a striking bar to the

side-mounted bolt driver via an attachment collar attached to

the maln bolt driver, an angled arm extending rearwardly and

outwardly from the collar and a socket parallel to the main bolt

_16_
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driver that pushes on a rear end of the rock bolt.

14. A rock drilling and bolting system comprising:

a Iframe supporting a movable drill feed rail and a movable

bolter feed rail that are connected together wvia first and

second L-shaped pivot arms such that the drill feed rail and

polter feed rail rotate together relative to the frame;

a drill feed slidable on the drill feed rail for drilling a

hole 1n a rock;

a bolter feed slidable on the bolter feed rail, the bolter

feed having a main bolt driver for driving a rock bolt;

a side-mounted bolt driver mounted to the bolter feed, the
side-mounted bolt driver being disposed rearwardly of the main

bolt driver such that the side-mounted bolt driver 1s further

from the rock than the main bolt driver; and

wherelin the mailin bolt driver 1s rotatable into alignment

with the rock bolt after the side-mounted bolt driver has
partially driven the rock bolt i1into the hole, wherein the bolter

feed causes the main Dbolt driver to drive the rock bolt

completely i1nto the hole.

15. The system as c¢laimed 1in claim 14 further comprising a

swing arm centralizer that folds during indexing while slidably

holding the rock bolt when the main bolt driver rotates into

alignment with the rock bolt.

lo. The system as claimed in claim 15 wherein the side-mounted

bolt driver comprises:

an attachment collar for attaching to the main bolt driver
_17_
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such that a striking bar percussively transmits forces to the

side—-mounted bolt driver; and

an angled arm extending rearwardly and outwardly from the

collar;

a socket parallel to the main bolt driver for receiving a

rear end of the rock bolt, the socket extending rearwardly from

the angled arm.

1/7. The system as claimed 1n claim 16 wherein the attachment

P

collar of the side-mounted bolt driver abuts, and receilives

percussive forces from, a connecting collar that connects the

maln bolt driver to the striking bar.

—-18-=
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