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& (57) Abstract: A tooth construction for a mineral breaker, the tooth construction including a tooth shaped support body covered by
& a shell which defines the outer shape of the tooth construction, the shell being composed of a plurality of covers which are fixedly

N sccured to one another and/or to the support body by welding to define a unitary tooth construction the support body having a front
face and an opposed rear face and the plurality of covers including at least a front cover which is weldingly secured to and seated
in face to face contact with the front face of the support body and a separate rear cover which is weldingly secured to and seated in

face to face contact with the rear face of the support body.
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A TOOTH CONSTRUCTION FOR A MINERAL BREAKFER

The present invention relates in particular, but not exclusively to a tooth

construction for a mineral breaker.

The present invention relates to a method of constructing a drum assembly

for a mineral breaker and to a drum assembly per se.

The present invention 1s primarily concerned, but not exclusively, with the

type of mineral breaker disclosed in our European patent 0167178.

With this type of mineral breaker, mineral lumps are broken down by

gripping the lumps and applying tensile forces to cause the lump to break by

a snapping action.

With this type of mineral breaker, each tooth is repeatedly exposed to large
breaking forces applied, on the one hand, onto the front of the tooth and

then, on the other hand, onto the rear of the tooth.

In order to enable each tooth to withstand the breaking forces without
snapping 1t 1S desirable to construct each tooth so as to have a core formed
of a ductile metal which 1s covered with a tooth shell of a wear resistant
material, which in 1tself can be relatively brittle. In order to be capable of
breaking particularly hard minerals, such as for example granite, it is
necessary to be able to transmit, from the drive shaft, relatively large forces.
These large forces, in turn, exacerbate the securance of a tooth shell on the
tooth core or horn and also require the core or horn construction to be robust

enough to transmit the relatively high forces required.

According to one aspect of the present invention there is provided a tooth

construction for a mineral breaker, the tooth construction including a tooth
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shaped support body covered by a shell which defines the outer shape of the
tooth construction, the shell being composed of a plurality of covers which
are fixedly secured to one another and/or to the support body by welding to
define a unitary tooth construction the support body having a front face and
an opposed rear face and the plurality of covers including at least a front
cover weldingly secured to and seated in face to face contact with the front
face of the support body and a separate rear cover weldingly secured to and

seated 1n face to face contact with the rear face of the support body.

According to another aspect of the invention there is provided a drum
construction for a mineral breaker, the drum construction including a
plurality of toothed annuli mounted on a drive shaft, each annulus having a

plurality of tooth constructions as defined above spaced about its

circumierence.

Various aspects of the present invention are hereinafter described, with

reference to the accompanying drawings, in which:-

Figure 1 1s a part perspective view of a drum annulus according to an
embodiment of the present invention;

Figures 2 to 6 illustrate a sequence of construction steps, according
to a first embodiment, for creating a toothed annulus for a mineral breaker
using the drum annulus of Figure 1;

Figures 7to 11 illustrate a sequence of construction steps, according
to a second embodiment, for creating a tooth annulus for a mineral breaker
using the drum annulus of Figure 1; and

Figure 12 1s a ioart side view of a tooth construction according to a

further embodiment of the invention.
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Referring initially to Figure 1, there 1s illustrated a drum annulus 10 having

an annular boss 11 from which a plurality of tooth supports or horns 12

project radially. The annulus 10 is illustrated as having four horns 12
spaced about its circumference (one of the horns not being shown). It 1s
envisaged that the number of horns 12 may be greater or less than four;

typically the number of horns 12 would be in the range of 3 to 8.

The horns 12 have an axial extent less than the axial extent of the annular
boss 11 and are centrally located relative to the axial end faces 14, 16 of the

boss 11. Accordingly, on both sides of the row of horns 12 the boss 11

defines an annular shoulder 20.

The drum annulus 10 includes a through bore 15 which, in use, enables the

annulus 10 to be slid onto a drive shaft. To construct a drum assembly for a
mineral breaker, several drum annuli 10 are slid onto a drive shatt and each
annulus 10 is fixedly secured to the shaft so as to be rotatable therewith.
Preferably each annulus 10 is secured to the draft shaft by welding. 'This is
conveniently achieved by exposing a portion of the shaft inbetween adjacent
annuli and welding the annuli to the exposed portion of the shaft.
Preferably the exposed portions of the shaft are defined by axially spacing
opposed end faces 14, 16 of adjacent annuli and filling the resultant gap

with weld.

Preferably the annulus 10 is forged in one piece from a suitable metal such

that the boss 11 and horns 12 are integrally connected.

The method of construction of a breaker tooth illustrated in Figures 2 to 6
enable a breaker tooth of a given height to be produced. The method of
construction of a breaker tooth illustrated in Figures 7 to 11 enable a

breaker tooth of a height greater than that of the Figure 2 to 6 embodiment

3
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to be produced whilst using the same size of drum annulus. These two
methods of construction are illustrative of the principle that the same drum

annulus 10 may be used to produce breaker teeth of different heights.

This 1s particularly advantageous since it enables the same size of drive

shaft and drum annulus 10 to be used for the construction of mineral

breakers having different sizes of teeth.

These two methods of construction are also illustrative of different ways of

securing covers to each horn 12 to define the oufer, exposed faces of

breaker teeth.

The method of construction according to the embodiment of Figures 2 to 6

1s as follows.

As shown m Figure 2, the axial side faces 33, 34 of the horn 12 are partially

covered by a pair of side covers 36, 37.

Each side cover 36, 37 include a plate-like body 38 and an arcuate flange 39
located at the lower edge of body 38.

Preferably the side faces 33, 34 are planar and bodies 38 are preferably

formed from a metal plate which 1s also planar.

The front and rear edges 40, 41 of body 38 are preferably co-planar With the
front and rear faces 44, 45 respectively of the horn 12. The upper edge 47
of each body 38 1s preferably rectilinear and extends from the upper part of
the front face 33 to the upper part of the rear face 34 of the horn 12.
Accordingly the upper portions of side faces 33, 34 are left exposed to

detine a crown portion 50.
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The side covers 36 37 are secured to the horn 12 preferably by welding.
Preferably this is achieved by providing welding along the front, upper and
rear edges 40, 47, 41 respectively to produce a welded seam 55.

5 Accordingly the side covers 36, 37 are securely bonded to the horn 12.

The arcuate flange 39 is seated upon a portion of the annular shoulder 20

and serves to cover that part of the shoulder 20.

10 As shown in Figure 3, a rear cover 60 1s then provided which is seated in
face to face contact with the rear face 31 of horn 12. The cover 60 has side
edges 61, 62 which are co-planar with the outer face of bodies 38 and so
covers the rear edges 41 of both side covers 36, 37. The rear cover 60 is
preferably formed from a metal plate.

15
The rear cover 60 1s secured to the hormm 12 and side covers 36, 37
preferably by welding. Preferably this is achieved by welding along the
side edges 61, 62 to produce welded seams 65. Whilst it is preferred that
the cover 60 1s directly welded to the horn 12 it is envisaged that it may be

20  indirectly welded to the horn 12 by being welded to side covers 36, 37 only

(which 1n turn are weldingly connected to the horn).

As shown in Figure 4, the horn 12 is then provided with a front and top

cover 70.

Cover 70 includes a top portion 71 which has an inner groove (nbt shown)
of complementary shape and size to the exposed crown 50 of the horn 12
which is left exposed after securance of side covers 36, 37 and rear cover
60. Cover 70 further includes a depending front wall portion 73 which has

30 an internal face (not shown) which is seated in face to face contact with the

5
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front face 32 of the horn 12. The front wall portion 73 has an upper front
tace 86 which is preferably planar. The lower portion 87 of the front wall
portion 73 preferably includes a window 95. Side walls 96 of the window
95 are preferably secured to the exposed front face of the horn 12 by welded

5 seams 98 in order to directly weldingly secure the front wall portion 73 to

the horn 12.

The cover 70 has outer side faces 74, 75 which lie in the same plane as the
outer face of side plates 38 and so have inner faces 78, 79 respectively
10 which face and overlie edges 40, 47 of the side plates 38. Preferably a rear

end portion 76 of the cover 70 overlies the upper edge 68 of cover 60.

Preferably the side edges of top portion 71 which define faces 78 are spaced
from opposed edges 47 to form a gap 80 extending along the edge 47 (only
15 a portion of gap 80 is shown). This enables the inner surface of the top

portion 71 to seat upon the upper portion of crown 50.

The cover 70 is then secured to the horn 12 preferably by welding so as to

join the opposed faces between cover 70 and plates 38 to one another via a

20 welded seam 85.

A turther welded seam 86 is preferably provided to weldingly join the upper
edge 68 of cover 60 to the end portion 76.

25  The weld seam 85, where it extends along the upper edge 47 of each plate
38, also fills the gap 80 and so is weldingly joined to that part of the horn 12
which 1s exposed by gap 30. Preferably recess windows 90 are provided to
enable a gouging tool to be inserted for removal of the weld seam 85 to
thereby enable the cover 70 to be removed in the event of a replacement

30 cover 70 being necessary due to wear.

6
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To complete the tooth, a breaking tip member 100 1s preferably secured to

the cover 70.

In this respect, the cover 70 in the embodiment illustrated in Figure 6, is
prbvided with a recess in the form of a rebate 110 having a bottom wall 112
and an upper wall 114. A peripheral groove 115 is preferably provided
which extends around the external periphery of the rebate 110 and also

extends downwardly along the outer edges of the upper portion of the front

portion of cover 70.

The tip member 100 preferably has a mounting body 120 in which is
secured a pick-like tip 121. The mounting body 120 has an upper part 122
which seats in rebate 110 and a lower depending part 124 which has an
inner face which lies 1n face to face contact with the upper front face 86 of
wall portion 73. The body 120 has outer edges which overlie the peripheral
groove 115 and is preferably secured to the cover 70 by a welded seam 130

extending along groove 115.

The above arrangement produces a breaker tooth m which a horn 12 is
provided which is completely enclosed by a fabricated shell-like tooth cap
defined by covers 36, 37, 60 and 70. The tooth cap is fabricated in-situ on
the horn 12, preferably by welding covers 36, 37, 60, 70 to one another
and/or the horn 12. This provides a very strong tooth construction having a

shell-like construction which is securely fixed to the horn 12.

In this construction, the front of the tooth is fully seated on the horn front

face 32 at the time of assembly and so 1s highly resistant to loosening during

operation by being exposed to impacts on the front of the tooth. Similarly,

the rear of the tooth shell (as defined by plate 60) 1s fully seated on the rear

7
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face 31 of the horn during assembly and is fixed in position independently
of the front of the tooth. This means that the rear plate 60 of the shell is
highly resistant to loosening by impacts on the rear of the tooth. It follows
therefore that the fabricated shell 1s highly resistant to loosening by repeated

alternate impacts to the front and rear of the tooth.

As wear takes place, in use, replacement covers can be simply installed by

removal of the worn cover and insertion of a new one. Removal is easily

achieved by first removing the relevant welded seam.

In particular, the part most likely to require replacement due to wear, viz.

the breaking tip member 100, is easily replaced by removal of seam 130.

The embodiment 200 illustrated in Figures 7 to 11 is an example of a tooth
construction which uses the same sized tooth horn 12 as the embodiment of

Figures 1 to 6 but has a tooth height which is greater than that of the tooth

1in Figure 6.

In Figures 7 to 11, parts similar to those in Figures 1 to 6 are designated by

the same reference numerals.

In embodiment 200, the horn 12 is first covered with a cover 210 which is
preferably cast from a suitable metal. The cover 210 has a pair of opposed

sides 212, 214, a front wall 216 and a top 215. The cover 210 has an open

back (not shown).

The cover 210 defines an internal pocket which has faces which seat in face

to face contact with faces 32, 33, 34 and 50 of the horn 12.
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The side walls 212, 214 include at least one window or aperture 218 which
exposes a portion of the underlying face 33 or 34 of the homn ,4}12. The
aperture 218 has side walls 219 which are secured to the exposed face 33 or

34 of the horn 12 by welding. Preferably the entire aperture 218 is filled

with weld.

Similarly, the front wall 216 1s provided with at least one window or

aperture 225 which exposes a portion of face 32.

The aperture 225 has side walls 226 which are secured to the exposed
portion of face 32 by welding.

The rear end faces 219 of the cover 210 are preferably co-planar with the
rear face 31 of horn 12 and are secured to the horn 12 by a welded seam

extending between the internal edges of faces 219 and the horn 12.

Accordingly the cover 210 is securely fixed to the horn 12 by welding

located at the front, both sides and rear of the cover 210.

The top 215 of cover 210 defines an upper crown 250 of similar shape to

crown 50.

As shown 1n Figure 8, a rear cover 60 1s provided which overlies the rear
face 31 and end faces 219 of the cover 210. The cover 60 is formed of a
metal plate and 1s located in face to face contact with rear face 31. It is
secured to the cover 210 and horn by a seam of weld 65 which extends

along both sides of plate 60.

As shown in Figure 9, a cover 270 similar to cover 70 is located on the

crown 250 and 15 secured in place by welded seams 85.

9
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The cover 270 is provided with a tip member 100 which is secured in

position by welded seam 130.

5 It will be appreciated, therefore, that the tooth provided by the construction
according to Figures 7 to 11 has a greater radial height than the tooth of
Figures 1 to 6 primarily because of the provision of an intermediate cover
210 having a crown 250 which i1s located between crown 50 of the horn and
the outer cover 270.

10

The above construction of breaker tooth, as exemplified in Figures 1 to 6

and 7 to 11, provide a very strong breaker tooth since welding of the covers

to the horn in effect adds strength to the horn.

15 This means that the tooth construction of the present invention can transmit
relative high forces for breakage of very hard minerals with a reduced risk

of snapping and in addition without a risk of the tooth shell or cover

working loose.

20  The strength of the tooth construction according to the invention is also
enhanced by the fact that the horn is solid, i.e. does not contain through

bores as 1s commonly required with prior art constructions.

An alternative embodiment 500 is illustrated in Figure 12 which is a
25  modification to the embodiments described above. In Figure 12, parts

similar to those in Figures 2 to 11 have been designated by the same

reference numerals.

In embodiment 500, the rebate 110 in cover 70 is dispensed with and

30  replaced by a planar inclined wall portion 501. In embodiment 500, the tip

10
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member 100 is defined by pick-like tip 121 only. Tip 121 is provided
preferably with a chamfered bottom edge 503 to enable it to be welded

directly to inclined wall portion 501 via a recessed welded seam 506.

Since the tip 121 is welded directly to wall portion 501, 1t may be formed as
a regular cone and as such be made of any suitable metal by any suitable
technique, e.g. it can be a machined block of metal, 1t can be formed from
rolled metal, etc. It follows therefore that the tip 121 may be easily shaped
and heat treated prior to mounting on the wall portion 501 and so enables
the tip 121 to be tailored to cope with the mineral to be broken.
Replacement of the tip 121 1s particularly easy as it simply involves
removal of the welded seam 506 (which in itself 1s straightforward as the
seam 506 is located 1n a plane), cleaning up of wall portion 501 (which may

simply be done with a disc grinder) and then mounting and welding into

place a new tip 121.

In order to assemble a drum construction for a mineral breaker, it is
preferably envisaged that a plurality of tooth annuli 10 are slid onto a drive
shaft and are spaced axially apart along the shaft and at desired rotary
positions relative to one another. Spacing adjacent annuli 10 apart defines
an annular channel extending circumferentially about the shaft wherein the
bottom of the channel is defined by an exposed circumferential portion of
the shaft and opposed sides of the channel are defined by opposed axial end
faces 14, 16 of adjacent annuli bosses 11. The adjacent annuli 10 are then
secured in position by welding the end faces 14, 16 to the exposed

circumferential portion of the drive shaft, preferably by filling the defined

channel with weld.

Once the annuli 10 have been secured to the drive shaft, the breaker teeth

are then constructed 1n situ.

11
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An advantage of securing the annuli to the drive shaft by welding is that the
diametric size of the annular boss 11 can be reduced due to the absence of
keyways and so enables a drive shaft of a relatively greater diameter to be
5 utilised in the same size of toothed annulus. A relatively larger diameter
shaft is advantageous as it ehables a greater power or force to be delivered

to the breaker teeth.

12
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CLAINS

1. 4 tpoth construction for a mineral brezaler, the tooth consuuction
including & woth shaped support body covered by & shell which defines the

outer shape of the tooth constucuion, the sheall being composzd of e

L

pluralitv of covers which are fixedly szcured to one another and/or to the
suppori body by welding to define a unitary tooth construction the support
body having a front face and an oppossd rear face and the pluralitv of
covers including a front cover which 15 weldinely secured to and

10 seatad in face to face contaci with the front face of the support bodv and a
separate rear cover which is weldingly secured to and seated 1n face 10 face
contact with the rear face of the support body.

™

2. 4 tooth construction accorcing to Claim 1 wherain the support body

hes a pair of side faces and a top iace.

L2

3. A tooth construction according to Claim 2 including first and second
side covers overlving respective side faces oi the suppoit body, the side
covers being in face to face contact with respective side faces of ths support
20  body and being secured thersto by welding.

4. A tooth construction according to Claim 3 including a top cover

having a top wall and a depending front wall, the front wall defining said

front cover, the top wall and front wall overlying respective top and front

?5  faces of the support bodyv, the top cover being weldingly connected to
opposed side edges of the side covers.

5. A tooth construction according to Claim 4 wherein a gap is provided
between the top cover and at least some of the opposed edges of the side

30 covers to thereby expose a portion of the underlying 1aces of the support
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4 1ooth construcuon according to Claum 2 wherein ths

TONL cover
forms the front wall of an intermediate cover which also mcludes, onposed

side wells, 2 top and an open rear wall overlving respective front. side and

top faces of the support. the side and front walls each having at ]zast

nzture Tormed tharein 1o 2xpose the underlving 1ace of the

1

wezlls of the aperures being welde

i-l...

(/)
{‘.J..

to thz sxpoesad uadaslvine fa

Support.
8. A tooth consuuciion accords 7

rding to Claun 7 wherasin a {op cover is

otntzd on the intermediate cover, the top cover having a top wall portion

b

and 2 front wall portion overlymg the

IOE: wali and ﬁC'Il

wall o1 the
Intermzdiate cover, the top cover beng secured to the intermediate cover by
walding.
0. A tooth construcho

according to Claim 4 or & wherei

a vrealang

tip member 1s mounted at the juncture of the top and front walls of the ton

cover, the brealung tip mambear being secured thereto by welding.

10. A mineral brealer including a tooth construction according t

LO 41y
one of claims 1 to 9.

14
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11. A drum construction for @ mineral brealker, the drum construction
including a plurality of toothed annuli mounted on a dnive shaft, each

annulus having a plurality of tooth construcuions according 10 any one of Claims

1to 9 spacad about its circumterance,

12. A drum construction according to Claim 11 wherein for each tooth
annulus the suppori bodies of each tooth construction are mountzd on a

commorn annular boss securad to the drive shaft.

13. A drum construction according 10 Claun 12 wherein each annular

,.

boss is secured to the drive shafi by welding.

14, A drum construction accordmng to Claun 12 or 13 waerain for zach

toothad annulus, the annular boss and suppori bodies are formed intzcrally

as a unitary forgng.
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