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(54) Means for securing cutting or
breaker elements to a rotatable
member

(57) A mineral breaker is disclosed
having a rotary central shaft upon
which first pick support rings (13)
are secured at each of its ends with
two second pick support rings (19)
slidable on the collar between the
first support rings. Each pair of first
and second support rings defines
between them a plurality of
separate locations for picks (35). An
infill ring (28) formed in two halves
is fitted on the collar between the
two second support rings (19) and
forces the rings (19) against the
picks to secure them tightly in
position. A pair of threaded bolts
secure the two halves of the infili
ring together and also allow quick
and easy release of the halves, and
thus removal from the collar to
allow the rings (19) to be slid from
the picks, when pick replacement is
required.
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SPECIFICATION

Means for securing cutting or breaker ele-
ments to a rotatable member

This invention relates to means for securing
cutting or breaker elements to a rotatable
member, and in particular to means for secur-
ing such elements to an annular part of a
mineral breaker.

The object of the invention is to provide
means which enable the cutting or breaker
elements to be secured to and removed from
the rotatable member quickly and easily, so
that replacement of broken elements is facili-
tated.

According to the invention there is provided
means for securing a cutting or breaker ele-
ment to a rotatable member, comprising a
rotatable member, a first cutting or breaker
element support secured to or securable to the
rotatable member to rotate therewith and ex-
tending from a surface of the rotatable mem-
ber, said first support having at least one
surface against which part of a cutting or
breaker element is intended to abut, in use,
and a second cutting or breaker element sup-
port having at least one surface adapted to be
held against another part of the cutting or
breaker element and thereby releasably to
retain said cutting or breaker element between
said support members so that it rotates with
said rotatable member, in use.

Preferably the first support is a ring secured
to the circular periphery of an annular part
and the second support is a clamp ring axially
slidable on said annular part, said fixed ring
having a plurality of radially extending slots
therein to define the locations of a plurality of
cutting or breaker elements respectively, the
arrangement being such that in use a cutting
or breaker element is engaged in one of said
slots against a mating or substantially mating
surface of said fixed ring, and said clamp ring
is slid axially into mating or substantially
mating engagement with said cutting or
breaker element and is held in such engage-
ment to retain the cutting or breaker element
in place on the annular part.

Conveniently there are two rings secured to
the annular part at respective opposite ends
thereof, against which, in use, cutting or
breaker elements are clamped by two of said
clamp rings respectively, with a releasable
infill ring being tightly engaged between the
two clamp rings, to secure the elements to the
annular part.

Desirably the annular part is an annular
collar of a mineral breaker, the breaker being
made up of a rotatably driven shaft on which
a plurality of said collars are keyed.

The invention will now be described, by
way of example, with reference to the accom-
panying drawings, in which:

Figure 1 is a fragmentary diametral sec-

70

75

80

856

90

96

100

1056

110

1156

120

125

130

tional view of a mineral breaker collar, the
section being taken on the line 1-1 of Figure
2, with one cutting or breaker element shown
secured to the collar adjacent its one end;

Figure 2 is a view of one end of the collar,
with the cutting or breaker element and a
clamp ring of Figure 1 removed; )

Figure 3 is a diametral sectional view of a
clamp ring shown in Figure 1;

Figures 4 to 6 are front, side and plan
views respectively of a cutting or breaker
element in the form of a pick, as shown in
Figure 1;

Figure 7 shows an infill ring for insertion
between a pair of clamp rings on the collar;

Figure 8 is an end view of the infill ring;

Figure 9 is an exploded view of how a pick
is engaged on a mineral breaker collar; and

Figure 10 is a diametral sectional view of
four mineral breaker collars on a driven shaft,
with picks secured on each collar.

The present invention has particular rele-
vance to the securing of cutting or breaker
elements, hereinafter referred to generically as
picks, to an annular collar of a mineral
breaker. The breaker is formed by a central
rotatably driven shaft upon which a plurality
of such collars are non-rotatably secured by
keyways.

Figures 1 and 2 show one of said annular
collars 10. It can be seen that the collar has a
central cylindrical bore 11 which has a pair of
diametrically opposite rectangular slots 12 so
that it can be keyed to the rotatable shaft of
the mineral breaker. Around its circular peri-
phery at one of its ends there is secured a
circular ring 13. At its outer side the ring is
generally flat, though at the junction of this
flat surface with the peripheral surface of the
collar, the ring is slightly recessed where it is
welded to the collar as shown at 14 in Figure
1.

At its opposite side, the ring 13 is cut-away
both radially and axially. Radially a cut ex-
tends outwardly from the internal cylindrical
surface of the ring for about one third of the
height of the ring. The cut 15 is then con-
tinued in a direction away from the flat face of
the ring, and for a short distance at a slight
angle away from the cylindrical collar surface,
before it extends axially to the other face of
the ring. There is thus provided a continuous
annular groove 16 between the ring and the
outer peripheral surface of the collar 10.

The ring 13 is further provided with twelve
equiangularly spaced slots 17. Each slot ex-
tends generally radially inwardly from the
outer peripheral surface of the ring 13 and
communicates with the groove 15. Each slot
extends axially inwardly from the same side of
the ring as the open side of the groove 16.
However, the axial inward extent of each slot
is slightly less than that of the groove 15, as
can be seen from Figure 1, with the slot
terminating at the outer end of the short,
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slightly angled surface of the cut 15.

Each slot has flat, parallel sides, in the axial
direction, as shown in Figure 2, and between
adjacent sides of adjoining slots are formed
lands 18.

Each of the slots 17 is provided as a
location for a pick. Once the picks are in
position in engagement with the ring 13, a
clamp ring 19 (Figure 3) slidably engaged on
the collar 10 is axially slid into engagement
with the picks and then held securely in
position as will be described.

The ring 19 shown in Figure 3 is consider-
ably narrower than the ring 13, but has the
same external diameter. The interior surface of
the ring 19 is stepped, there being a first bore
20 matching the external diameter of the
collar 10 so that the ring 19 can just slide on
the outer peripheral surface of the collar 10.
This first bore is then stepped outwardly to
provide a larger second bore 21 which is
tapered axially outwardly to match the part of
the cut 15 of the ring 13 which is inward of
the slots 17.

Figures 1 and 4 to 6 show a form of pick
intended for use with a collar 10 and ring 19
of this embodiment of the invention. The pick
has a shank portion 22 and a head portion
23. The shank portion comprises a rectangu-
lar part 24, at the end of which remote from
the head portion is provided a base part
which extends axially outwardly of the rectan-
gular part, as shown in Figure 6, to provide a
pair of lugs 25. Each lug extends along the
whole of the side of the rectangular part 24,
as shown in Figure 5 and the under surfaces
of the respective lugs and the under surface
of the base part are curved to match the
curvature of the outer peripheral surface of
the collar 10. The length of the rectangular
part 24, and thus also of the lugs is equal to
the width of a slot 17, this being the width
shown in Figure 2 between the opposing flat
sides of a slot. From this it will be appreciated
that the end surfaces of the rectangular part
24 are flat and parallel. The upper surfaces of
the lugs 25 are concave to match the curva-
ture of the upper surface of the groove 15
and the curvature of the bore 21 for the two
lugs respectively. The height of the rectangu-
lar part 24 corresponds to the height of a land
18.

The head part 23 is of generally rectangular
form and is both longer and wider than the
rectangular part 24, as can be seen particu-
larly from Figures 4 to 6. Especially in Figure
5 it can be seen that the head portion 23 is
longer than the rectangular part 24, whilst
from Figure 8 it can be seen that the head
portion 23 is considerably wider. The und
surface of the head portion 23 is concave t
match the curvature of the outer peripheralt
surfaces of the rings 13 and 19, the curvature
of the under surface of the head portion 23
being at opposite sides of the rectangular
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portion 24,

The pick is provided with a pair of front
teeth 26 and a pair of rear teeth 27. In the
example of pick illustrated the rear teeth are
disposed adjacent opposite ends of one of the
shorter sides of the generally rectangular head
portion, whilst the front teeth are longer and
extend forwardly over the opposite shorter
side. Although the use of a quadruple pick
can be desirable, the actual form of the upper
part of the head portion does not form part of
the present invention so that any convenient
alternative form can be used.

Figures 7 and 8 show an infill ring 28
formed in two halves and having an internal
bore 29 of a diameter such that the ring will
fit tightly on a collar 10. Both sides of the
internal bore are tapered as at 30 to increase
the diameter thereof. The internal surface of
the bore has a radial recess 31 for a purpose
to be described.

The ends of one half of the ring have
respective stepped bores 32 therethrough dis-
posed perpendicularly to the flat surfaces of
said ends. The other half has respective
aligned threaded bores 33 therein, so that a
bolt can be received in each bore 32 with its
threaded shank extending into an aligned bore
33. The bolts can then be screwed up to draw
the two halves together to form a tight, com-
plete ring. In this way the infill ring can be
tightened up to engage on a collar 10 with a
peg 34 (Figure 10) on the collar engaging in
the recess 31 to prevent rotation of the ring
28 relative to the collar 10.

Figure 9 shows the arrangement of compo-
nents on a single collar 10. At one end a ring
13 is secured to the collar as described and
shown in Figure 1. A pair of clamp rings 19
are then slid onto the collar from its opposite
end, the first ring 19 having its larger bore 21
facing towards the ring 13 and the second
ring 19 having its larger bore 21 facing away
from the first ring 19. Finally another ring 13
is secured to said opposite end of the collar
with its slots 17 facing the second ring 19.
Picks 35 are engaged in respective slots 17 of
either or both rings 13 and the rings are slid
towards their respective associated rings 13
untilthey contact the picks. In this position the
space between the rings 19 is just sufficient
for the reception of an infill ring 28. The two
halves are inserted between the rings 19 and
screwed tightly together by means of a pair of
bolts in the bores 32, 33. The infill ring
forces the rings tightly against the picks
thereby securely holding them in place be-
tween the rings 13 and 19. The peg 34
engages in the recess 31 to prevent rotation
of the infill ring 28.

Figure 10 shows part of a mineral breaker
where four collars 10 are keyed to a rotatable
shaft (not shown), with each collar having the
arrangement as described with respect to Fig-
ure 9, namely twelve picks held between
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rings 13 and 19, giving twenty four picks per
collar. With this arrangement of four collars,
the rings 13, except the two extreme end
rings, are welded to a collar slightly inwardly
of its end, so that an infill ring 28 is located
over the junction of two adjacent collars and
between a pair of rings 13. This infill ring
between adjacent collars is provided to main-
tain the level along the collars and prevent
oversized material avoiding the picks and
passing between adjacent rings on adjacent
collars.

It will be appreciated that if it is required to
replace a pick, for example if it is worn or
damaged, it is merely necessary to undo the
bolts securing the two halves of the infill ring
on the collar carrying the damaged pick. Re-
moval of the infill ring enables the ring 19
engaging the pick to be slid axially on the
collar to a position clear of the pick, which
can then also be axially slid out from its slot
17, and removed. Replacement is simply the
reverse process. Thus the other collars on the
mineral breaker shaft remain undisturbed.

Instead of providing infill rings to prevent
axial movement of a clamp ring 19, it is
possible to provide a threaded bore in one of
a ring 13 and its associated clamp ring 19,
and an aligned bore, which could be
threaded, in the other of the ring 13 and its
associated clamp ring. Thus by screwing a
threaded bolt into the threaded bore through
the other bore the two rings could be releas-
ably secured together. Conveniently the lands
18 of the ring 13 could contain drilled holes,
and the ring 19 could contain aligned
threaded bore. Threaded bolts could then be
inserted in the holes in the lands and screwed
into the bores in the ring. This would clamp a
ring 13 and a ring 19 and secure the picks
tightly between them. Nuts can be engaged
on the ends of the bolts if required.

Assembly and use of the various compo-
nents will now be described.

As will be appreciated, the shank portion
22 and the lower part of the head portion 23
of each pick is dimensioned and shaped to
engage or substantially engage with various
surfaces of the collar 10, fixed ring 13, and
clamp ring 19. Accordingly to assemble the
picks on the collar 10, the shank portion 22
of each pick is engaged in a respective one of
the slots 17. In this position of engagement
the curved under surfaces of the lugs 25 and
the base part of the rectangular part 24
engage upon the correspondingly curved
outer peripheral surface of the collar 10. The
side of the left-hand lug 25, as viewed in
Figure 1, does not quite engage against the
radial surface of the groove 16, there being a
slight clearance therebetween. However the
curved upper surface of this lug 25 is in
contact with the correspondingly angled side
surface of the groove 16. There is also a
slight clearance between the flat side surface
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of the rectangular part 24 of the pick and the
side surface of the stot 17, which is corre-
spondingly flat. The curved under surface of
the head portion 23 can engage on the corre-
spondingly curved outer peripheral surface of
the ring 13, as shown, or could be slightly
spaced therefrom. The flat end surfaces of the
part 24 engage the flat sides of the slot 17.
Force on the pick is thus transmitted at the
upper surfaces of the lugs to the rings.

To secure each of the picks in this position,
the clamp ring 19 is slid along the collar 10
until it engages against the opposite side of
the pick from the ring 13, as shown in Figure
1. The engagement of the pick with the ring
19 is similar to that described with respect to
the ring 13, namely that the other lug 25
engages in the part of the bore 21 formed by
the step whilst the opposite side surface of
the rectangular part 24 is disposed slightly
spaced from the adjacent flat side of the ring
19. Lastly the under surface of the head
portion 23 of the pick at the other side of the
rectangular part 24 engages upon or is
slightly spaced from the correspondingly
curved outer peripheral portion of the ring 19.
Load shearing thus takes place, in use, in the
ring 13 from the leading pick to the trailing
pick in the direction of rotation and breaking.
Load distortion is absorbed and transmitted
through the rings.

As mentioned the form of teeth on the picks
can be varied as required. Moreover the collar
10 and rings 13 and 19 need not be circular
as described. Moreover instead of a continu-
ous ring being used to define the locations of
the picks, a plurality of discrete and uncon-
nected locations could be used.

CLAIMS

1. Means for securing a cutting or breaker
element to a rotatable member, comprising a
rotatable member, a first cutting or breaker
element support secured to or securable to the
rotatable member to rotate therewith and ex-
tending from a surface of the rotatable mem-
ber, said first support having at least one
surface against which part of a cutting or
breaker element is intended to abut, in use,
and a second cutting or breaker element sup-
port having at least one surface adapted to be
held against another part of the cutting or
breaker element and thereby releasably to
retain said cutting or breaker element between
said support members so that it rotates with
said rotatable member, in use.

2. Means as claimed in Claim 1, wherein
said first and second supports are each annu-
lar members disposed on a circular outer
peripheral surface of the rotatable member.

3. Means as claimed in Claim 2, wherein
the first support has a plurality of radial slots
in an axially directed face thereof, each of the -
slots communicating with a continuous annu-
lar groove at its inner radial end, and being
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open at its outer radial end, a shank of a
cutting or breaker element being recsivable in
any one of said slots, in use, with a first base
lug thereof being receivable in said groove.

4. Means as claimed in Claim 3, wherein
each second support has an axially directed
surface, adapted to engage the side of the
shank of a cutting or breaker element which
faces out of the slot receiving the shank, in
use, and an annular bore defining with said
rotatable member a radially inward continuous
groove, for receiving a second base lug of the
element.

5. Means as claimed in Claim 4, wherein
the rotatable member has two first supports
secured to its surface in an axially spaced
parallel relationship, with the respective faces
of the supports which contain said slots facing
each other, two of said second supports being
on said rotatable member between the first
supports with their grooves facing said first
supports respectively, and wherein said means
further comprises a releasable infill ring
which, when cutting or breaker elements are
received, in use, between first and second
supports respectively, is tightly engaged be-
tween the two second supports to hold them
against the elements respectively so as releas-
ably to secure the elements to the rotatable
member.

6. Means as claimed in Claim 5, wherein
the infill ring is formed in two halves, the
halves being releasably securable together for
engagement on or disengagement from said
rotatable member.

7. Means as claimed in Claim 6, wherein
the two halves are securable together by
threaded bolts engaged in aligned bores at
the respective ends of the halves.

8. Means as claimed in any of Claims 5 to
7, wherein the infill ring is secured against
rotation on the rotatable member by means of
a peg which extends outwardly from the sur-
face of the rotatable member, engaging in a
recess in the internal surface of the infill ring.

9. Means as claimed in any one of the
preceding claims, wherein the rotatable mem-
ber has a cylindrical bore through it, and its
internal surface has a pair of opposite key-
ways for keying the rotatable member to a
rotatable shaft, in use.

10. Means as claimed in any one of Claims
5 to 8, wherein a plurality of said rotatable
members each carrying two first supports se-
cured at its opposite ends and two second
supports facing their associated first supports
respectively are arranged in a row for engage-
ment, in use, on a rotatable shaft, with a
plurality of infill rings being provided for en-
gagement between each pair of second sup-
ports, and also between each pair of first
supports at the junction of two rotatable mem-
bers.

11. Means as claimed in any one of the
preceding claims wherein each first support is

70

welded to a rotatable member.

12. Means for securing a cutting or breaker
element to a rotatable shaft substantially as
hereinbefore described with reference to and
as shown in the accompanying drawings.
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