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Description
Field of invention

[0001] The presentinvention relates to a cutting bit re-
taining assembly for mounting a cutting bit at a cutting
machine and in particular although not exclusively, to the
assembly configurable to change the attack angle of the
bit.

Background art

[0002] Rock cutting and excavation machines have
been developed for various specific applications includ-
ing mining, trenching, tunnelling, foundation drilling, road
milling, etc. Typically, a drive body in the form of a rotat-
able drum or drill head comprises a plurality of replace-
able cutting bits that provide the points of contact for the
material or mineral face.

[0003] For example, a mobile mining machine com-
prises a rotatable cutting head with the cutting bits pro-
vided on rotating drums. As the bits contact the surface
of the rock they occasionally break and inevitably wear
resulting in decreased cutting inefficiency and a need for
replacement. Itis therefore desirable to mount the cutting
bits at the cutting head (or drive body) via releasable
mounting assemblies that enable the bits to be replaced
conveniently and quickly during servicing and repair.
[0004] Cutting bit (alternatively termed ‘cutting pick’ or
‘tool pick’) mountings are described in US 3,342,531; US
3,627,381; US 3,932,952; US 4,343,516; US 5,261,499;
WO 96/31682; US 5,799,741; WO 98/39553; US
2008/0258536; US 2008/0309148; WO 2010/027315;
US 2011/0278908 and EP 2514918.

[0005] Cutting bits have been developed that may be
considered to fall in at least two general categories. A
first general type comprises a nose portion attached at
one end of an elongate shaft whilst a second type com-
prises a bit having an inner cavity that fits onto an end of
an ’adaptor’ that comprises a projection head and an
elongate shaft, with the head received within the inner
cavity of the bit and the shank secured at a through bore
extending within a mount body.

[0006] The angle by which the bit strikes the rock is
referred to as the ‘attack angle’and is animportant cutting
parameter. Super hard pick materials, such as diamond
composites, exhibit enhanced wear resistance and are
ideal for certain rock types. However due to their brittle-
ness, a larger attack angle of 55 to 60° is preferred in
contrast to a more conventional range being 40 to 50°.
Conventional pick holders or mounts fix the pick at a pre-
determined attack angle and it is currently not possible
for an operator to conveniently change the attack angle
to take advantage of the different pick materials that are
available to best suit particular cutting applications and
rock or mineral types.
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Summary of the Invention

[0007] Itis an objective of the presentinvention to pro-
vide a cutting bit retaining assembly to allow the setting
of different pick mounting angles. It is a further specific
objective to allow the convenient and rapid interchange
of picks formed from different materials that accordingly
are optimised via the employment of different attack an-
gle settings relative to a pick holder. It is a yet further
specific objective to provide an assembly that allows the
convenientinterchange (within the working environment)
and reliable mounting of different picks at a cutting head
without having to exchange the head mounted pick hold-
er.

[0008] The objectives are achieved via a pick retaining
assembly in which a pick is releasably mounted at an
adaptor, having a shaft-like configuration that, is in turn,
releasably mounted at a pick holder. In particular, the
adaptor is configured with a pick mounting projection at
one end of a shaft that is orientated at a predetermined
transverse angle relative to a longitudinal axis of the
shaft. Such an arrangement is effective to mount the pick
at atilted orientation representing a predetermined attack
angle. By interchange of different adaptors having re-
spective mounting projections set at different transverse
angles relative to the central axis of the shaft, the pick
attack angle may be adjusted conveniently. In particular,
the adaptor may be releasably retained at the holder via
a conventional retainer optionally in the form of a releas-
ably clip, ring or bolt engageable with the shaft and pick
holder. Additionally, the pick may be releasably engaged
at the male projection by a corresponding retainer to pro-
vide a releasable couple between the projection and the
bit.

[0009] According to a first aspect of the present inven-
tion there is provided a cutting bit retaining assembly for
mounting a cutting bit at a cutting machine, the assembly
comprising: a holder body having a bore extending in a
direction between a forward and a rearward end of the
body, an end surface positioned at an entrance of the
bore; an elongate bit shaft having a central longitudinal
axis and configured to extend axially into the bore to
mount the shaft at the holder body; the shaft terminated
at one end by a male projection configured to be received
within a female cavity formed within a cutting bit attach-
able to the shaft; a shoulder projecting radially outward
from the shaft at an axial junction of the male projection
and a first end of the shaft, an underside surface of the
shoulder configured to mate in touching or near touching
contact with the end surface to support mounting of the
shaft at the holder body; characterised in that: a central
longitudinal axis of the male projection is aligned trans-
verse to the longitudinal axis of the shaft such that the
male projection is fixed at a generally tilted angle 6 rela-
tive to the shaft so as to mount the bit at a predetermined
attack angle relative to the holder body.

[0010] Advantageously, the bit is rotatably mounted at
the projection whilst the adaptor (comprising the elongate
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shaft and male projection) is non-rotatably mounted at
the holder body so as to maintain the predetermined at-
tack angle of the bit when mounted at the adaptor. The
subject invention according to a further aspect may also
comprise a set or kit of parts comprising a plurality of
adaptors having respective shoulders of different config-
urations so as to provide respective male projections that
are inclined or tilted relative to the longitudinal axis of the
shaft at differentrespective angles. Such an arrangement
is advantageous to allow a user to conveniently inter-
change different adaptors at the holder body to obtain
the desired bit attack angle in use.

[0011] Preferably, the shoulder is configured as a
wedge having an axially thicker part relative to an axially
thinner part, the underside surface provided at an under-
side of the wedge. The respective parts represent cir-
cumferential regions of the shoulder around the central
axis. The relative axial thickness of the shoulder in a cir-
cumferential direction around the axis changes accord-
ing to a smooth seamless transition so as to provide an
uninterrupted annular surface for supporting contact with
the rearward surface of the bit and the axially forward
surface of the holder body. Such an arrangement is ad-
vantageous to effectively distribute the loading forces
transmitted through the shoulder from the bit to the holder
body. Accordingly and preferably, the shoulder compris-
es aforward facing surface to mate with a rearward facing
surface of the bit.

[0012] Preferably, the angle by which the longitudinal
axis ofthe male projection is transverse to the longitudinal
axis of the shaftis in a range 1 to 60°; 1 to 40°; 1 to 30°;
2 to 20°; and more preferably 5 to 15°. Such an arrange-
ment is effective to provide the desired range of different
attack angle settings available by interchanging different
adaptors at the holder body, with each adaptor having a
different respective tilt angle.

[0013] Preferably, the shaft or the shoulder further
comprises a first locking member and the holder body
comprises a second locking member, the firstand second
members configured to engage and prevent the shaft
rotating within the bore. Optionally, the firstmember com-
prises a male abutment projecting radially from the shaft
or axially fromthe shoulder and the second member com-
prises a recess to at least partially receive the first mem-
ber. Interlocking lug and groove arrangements are a con-
venient means of rotatably locking the adaptor at the
holder body to prevent undesirable rotation. According
to further embodiments, the adaptor and holder body may
comprise a plurality of lug and recess mating components
distributed and spaced apart circumferentially around the
central axis of the shaft. Additionally, respective locking
components may be provided at different axial positions
of the adaptor and holder body including for example
axially forward, axially mid and axially rearward positions
relative to the forward mounted bit.

[0014] Preferably, the shoulder is formed integrally
with the shaft. Such an arrangement is advantageous to
provide a reliable and strong adaptor effective to reliably
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transmit the loading forces from the bit to the holder body
and to reduce the creation of stress concentrations.
[0015] Preferably, an axially rearward region of the
male projection comprises a concave or tapered annular
surface extending axially forward from the shoulder to
mate in close touching contact with a convex or tapered
surface within the cavity of the bit. Accordingly, the load-
ing forces are transmitted evenly and effectively from the
bit to the adaptor whilst allowing the bit to rotate on the
adaptor.

[0016] Preferably, the shaft comprises a length suffi-
cient to extend axially through the bore such that a rear-
ward second end of the shaft projects from the rearward
end of holder body; and the assembly further comprises
aretainer mountable at or towards the second end of the
shaft to releasably retain the shaft at the holder body.
The adaptor may be axially locked at the holder body via
a plurality of different mechanisms including for example
threaded shaft and bolt arrangements; releasable clips;
hole and pin or lug and groove arrangements and locking
collar or ring arrangements as will be appreciated by
those skilled in the art.

[0017] Optionally, an axial length of the male projection
is substantially in a range 1/4 to 1/2 of an axial length of
the shaft that extends rearwardly from the shoulder. Such
an arrangement is effective to provide a secure mount
of the bit at a forward end of the adaptor whilst providing
a secure mount of the adaptor within the holder body.
[0018] According to a second aspect of the present
invention there is provided a cutting bit assembly for
mounting at a cutting machine comprising: a retaining
assembly as claimed herein; and a cutting bit having a
cutting tip at first end and a cavity projecting inwardly
from a second end, the bit releasably mounted at the
shaft via mating of the male projection within the cavity.
[0019] Preferably, the shoulder is annular to provide
an annular underside surface. Preferably, the shoulder
comprises an axial length sufficient to axially separate
and provide a spatial gap between the second end of the
bit and the forward end of the holder body. The spatial
gap is sufficient to provide non-touching contact between
the bit and the holder body to ensure loading forces are
transmitted from the bit to the holder body exclusively via
the adaptor. The minimum axial length of the shoulder is
therefore configured to avoid touching contact between
the bit and the holder body over the entire tilt-angle range
of the male projection. The axial separation distance be-
tween the rearwardmost part of the bit and a respective
forwardmost part of the holder body may vary for different
adaptors having different projection tilt angles.

Brief description of drawings

[0020] A specificimplementation of the present inven-
tion will now be described, by way of example only, and
with reference to the accompanying drawings in which:

Figure 1 is an external side view of a cutting bit as-
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sembly in which a cutting head is releasably mounted
ata mount body via an intermediate shank-like adap-
tor according to a specific implementation of the
present invention;

Figure 2 is cross sectional side view through the cut-
ting bit assembly of figure 1;

Figure 3 is an exploded external perspective view of
the cutting bit assembly of figure 2 with the cutting
bit removed for illustrative purposes;

Figure 4 is an exploded external perspective view of
a cutting bitretaining assembly according to a further
specific implementation of the present invention with
the cutting bit removed for illustrative purposes.

Detailed description of preferred embodiment of the in-
vention

[0021] Referring to figure 1, a cutting bit assembly 100
is adapted for mounting at an external surface of a rotat-
able cutting head (or drum) of a cutting machine (not
shown). The assembly 100 comprises a cutting bit 101
releasably and rotatably mounted at a cutting bit holder
103 viaan elongate adaptor 102 that s, inturn, releasably
mounted at bit holder body 103. Bit 101 comprises a gen-
erally conical shape profile having a forward end 104 that
mounts a cutting tip 106 and rearward end 105 mounted
at a forward end 107 of holder body 103. Holder body
103 is mounted at the cutting head (or drum) via a mount-
ing flange 109 projecting laterally from one side of holder
body 103. A shoulder 110 projects radially outward from
adaptor 102 and comprises a generally wedge shaped
configuration. Shoulder 110 comprises a forward facing
annular surface 111 positioned in contact with bit rear-
ward end 105 and a rearward facing annular surface 112
positioned in contact with an annular surface 113 at hold-
er body forward end 107. Accordingly, shoulder 110 is
configured to axially separate bit 101 from holder body
103 so that these two components are spaced apart in
non-touching contact. Additionally, bit 101 via the wedge
configuration of shoulder 110 is mounted at a tilted trans-
verse angle relative to adaptor 102 so as to provide a
desired attack angle when bit 101 is brought into contact
with rock.

[0022] Referring to figure 2, adaptor 102 comprises an
elongate shaft 220 that extends axially rearward from
shoulder 110 and in particular rearward facing surface
112. Shaft 220 is terminated at a first end by a male pro-
jection indicated generally by reference 202. Projection
202 comprises a substantially circular end face 210 and
has a main body that flares radially outward via an ex-
ternal concave surface 206 that terminates at its rear-
wardmost end via an axially short cylindrical surface 208
that extends axially forward from annular forward facing
surface 111. A second end 212 of shaft 220 projects ax-
ially rearward from a rearward end 108 of holder body
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103 with shaft 220 accommodated within a through bore
218 extending axially through holder body 103 between
the forward and rearward ends 107, 108. An annular
groove 217 isindented at shaft second end 212toreceive
aretaining clip (not shown) or the like to axially lock adap-
tor 102 at holder body 103. Additionally, shaft 220 com-
prises an annular channel 216 positioned substantially
axially mid-way between shoulder 110 and second end
212 to partially accommodate and engage with an at-
tachment ring 215 sandwiched between shaft 220 and
the internal surface that defines bore 218.

[0023] Bit 101 comprises an internal cavity indicated
generally by reference 201 that extends axially inward
from rearward end 105. Cavity 201 is shaped and dimen-
sioned to receive projection 202 in generally close fitting
contact such that bit 101 may be conveniently mounted
and dismounted from adaptor 102 via the coupling be-
tween projection 202 and cavity 201. Additionally, bit 101
is rotatably mounted at projection 202 via an intermediate
coupling ring 204 housed within cavity 201 and posi-
tioned radially between projection 202 and an internal
facing surface 207 of cavity 201. In particular, an annular
channel 203 is indented radially into bit 101 from cavity
surface 207 to at least partially accommodate ring 204.
Similarly, a corresponding channel 205 is indented within
projection 202 to at least partially receive an opposite
face of ring 204 such that ring 204 is accommodated
within and between the respective channels 203, 205 to
releasably retain bit 101 at adaptor 102. Cavity surface
207 at the region of the cavity opening (extending axially
inward from rearward end 105) comprises a convex cur-
vature so as to mate in close touching contact with the
concave external surface of projection 202 at the position
immediately axially forward of shoulder 110. Such a con-
figuration is advantageous to optimise distribution of the
loading forces imparted to bit 101 during crushing im-
pacts to avoid stress concentrations at this region.
[0024] Shoulder 110 comprises an annular configura-
tion with forward and rearward annular surfaces 111,112
positioned in close touching engagement contact with
the respective rearward annular surface 200 at bit rear-
ward end 105 and adaptor body annular surface 113.
The respective shoulder abutment surfaces 111, 112 are
aligned transverse to one another and are separated by
a cylindrical surface 219. As shoulder 110 is wedge
shaped it comprises an axial thickness that is non-uni-
form in a circumferential direction around longitudinal ax-
is 211 about which shoulder 110 is centred such that
surface 219 extends in the axial direction but is aligned
transverse to axis 211. In particular, a circumferential
segment 214 of shoulder 110 is axially thicker than a
corresponding circumferential segment 213. According-
ly, a length of cylindrical surface 219 (in the generally
axial direction) is greater at the thicker segment 214 than
the thinner segment 213. Additionally, and according to
the specific implementation, a radial separation of cylin-
drical surface 219 from axis 211 at thicker segment 214
is greater than the corresponding radial separation of sur-
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face 219 from axis 211 at thinner segment 213. This
wedge configuration of shoulder 110 provides an effec-
tive angled seat for bit 101 such that the central axis 209
of bit 101 is aligned transverse to shaft axis 211 via a tilt
angle 0. Axis 209 also corresponds to the central axis of
projection 202 being received centrally within cavity 201.
According to the specific implementation, the tilt angle
by which projection 202 and bit 101 extend relative to
axis 211 is in the range 8° to 12°.

[0025] To maintain the desired angular alignment of
projection 202 (and hence bit 101) relative to bit holder
surface 113 and shaft axis 211, adaptor 102 is rotatably
locked at holder body 103 via a rotational locking mech-
anism. In particular, and referring to figure 3, the locking
mechanism comprises a male abutment 301 that projects
radially outward from shaft 220 immediately rearward of
shoulder 110 and in particular rearward facing shoulder
surface 112. Accordingly, abutment 301 is formed as a
lug provided at the forward end of shaft 220. A corre-
sponding recess 300 is formed within a mouth 302 of
bore 218 being shaped and dimensioned to accommo-
date abutment lug 301 and in turn rotationally lock adap-
tor 102 at holder body 103. In particular, shaft 220 is
prevented from rotation about axis 211 within bore 218
via mating abutment contact between lug 301 and recess
300.

[0026] Figure 4 illustrates an alternative embodiment
in which a lug or axial projection 401 extends rearwardly
from shoulder rearward facing surface 112. Lug 401 is
formed as a truncated cylinder and is radially separated
from shaft 220. According to the further embodiment,
holder body 103 comprises a corresponding substantially
cylindrical shaped recess 400 indented in forward facing
annular surface 113 being radially separated from bore
mouth 302. Accordingly, when adaptor 102 is mounted
at holder body 103, lug 401 engages into recess 400 to
rotationally lock shaft 220 within bore 218.

Claims

1. A cutting bit (101) retaining assembly (100) for
mounting a cutting bit (101) at a cutting machine, the
assembly comprising:

a holder body (103) having a bore (218) extend-
ing in a direction between a forward (107) and
arearward (108) end of the body (103), an end
surface (113) positioned at an entrance (302) of
the bore (218);

an elongate bit (101) shaft (220) having a central
longitudinal axis (211) and configured to extend
axially into the bore (218) to mount the shaft
(220) at the holder body (103);

the shaft (220) terminated at one end by a male
projection (202) configured to be received within
a female cavity (201) formed within a cutting bit
(101) attachable to the shaft (220);
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ashoulder (110) projecting radially outward from
the shaft (220) at an axial junction of the male
projection (202) and a first end of the shaft (220),
an underside surface (112) of the shoulder (110)
configured to mate in touching or near touching
contact with the end surface (113) to support
mounting of the shaft (220) at the holder body
(103);

characterised in that:

a central longitudinal axis (209) of the male pro-
jection (202) is aligned transverse to the longi-
tudinal axis (211) of the shaft (220) such that the
male projection (202) is fixed at a generally tilted
angle (0) relative to the shaft (220) so as to
mount the bit (101) at a predetermined attack
angle relative to the holder body (103).

The assembly as claimed in claim 1 wherein the
shoulder (110) is configured as a wedge having an
axially thicker part (214) relative to an axially thinner
part (213), the underside surface (112) provided at
an underside of the shoulder (110).

The assembly as claimed in claim 2 wherein the un-
derside surface (112) and the end surface (113) are
substantially planar to mate in close touching con-
tact.

The assembly as claimed in any preceding claim
wherein the shoulder (110) comprises a forward fac-
ing surface (111) to mate with a rearward facing sur-
face (200) of the bit (101).

The assembly as claimed in any preceding claim
wherein the angle (6) by which the longitudinal axis
(209) of the male projection (202) is transverse to
the longitudinal axis (211) of the shaft (220) is in a
range 1 to 60°.

The assembly as claimed in claim 5 wherein the
range of the angle (0) is 2 to 20°.

The assembly as claimed in any preceding claim
wherein the shaft (220) or the shoulder (110) further
comprises a first locking member (301, 401) and the
holder body (103) comprises a second locking mem-
ber (300, 400), the first and second members (301,
401, 300, 400) configured to engage and prevent the
shaft (220) rotating within the bore (218).

The assembly as claimed in claim 7 wherein the first
member (301, 401) comprises a male abutment pro-
jecting from the shaft (220) or the shoulder (110) and
the second member (300, 400) comprises a recess
to at least partially receive the first member (301,
401).
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The assembly as claimed in any preceding claim
wherein the shoulder (110) is formed integrally with
the shaft (220).

The assembly as claimed in any preceding claim
wherein an axially rearward region of the male pro-
jection (202) comprises a concave or tapered annu-
lar surface (206) extending axially forward from the
shoulder (110) to mate in close touching contact with
a convex or tapered surface (207) within the cavity
(201) of the bit (101).

The assembly as claimed in any preceding claim
wherein the shaft (220) comprises a length sufficient
to extend axially through the bore (218) such that a
rearward second end (212) of the shaft (220) projects
from the rearward end (108) of holder body (103);
and

the assembly further comprises a retainer mountable
at or towards the second end (212) of the shaft (220)
to releasably retain the shaft (220) at the holder body
(103).

The assembly as claimed in any preceding claim
wherein an axial length of the male projection (202)
is substantially in arange 1/4 to 1/2 of an axial length
of the shaft (220) that extends rearwardly from the
shoulder (110).

A cutting bit assembly for mounting at a cutting ma-
chine comprising:

a retaining assembly (100) as claimed in any
preceding claim; and

a cutting bit (101) having a cutting tip (106) at
first end (104) and a cavity (201) projecting in-
wardly from a second end (105), the bit (101)
releasably mounted at the shaft (220) via mating
of the male projection (202) within the cavity
(201).

The assembly as claimed in claim 13 wherein the
shoulder (110) is annular to provide an annular un-
derside surface (112).

The assembly as claimed in claims 13 or 14 wherein
the shoulder (110) comprises an axial length sulffi-
cient to axially separate and provide a spatial gap
between the second end (105) of the bit (101) and
the forward end (107) of the holder body (103).
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