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(57) Abstract

A wall exposed to wear has a wear lining which is made of a number of Jjuxtaposed wear lining elements (11) of an elastomeric
material, optionally in combination with another wear-resistant material. The wear lining elements are secured to their supporting surface
(10) with the aid of fastening means comprising washers (20). Two opposite narrow faces (12) of the wear lining elements have V-shaped
recesses (13). These are open towards this narrow face (12). The washers of the fastening means have V-shaped projections (21), the v
legs of which are inserted into and abut against the botiom wall (16) of the recesses (13} or into shoulders formed in the recesses, after
tastening the elements. The invention also concerns wear lining elements and fastening means with washers of this design,
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WALL EXPOSED TO WEAR, WEAR-RESISTING LINING
ELEMENT AND FASTENING MEANS THEREFOR

The present invention relates to a wear lining for
walls which, when used, are exposed to wear. Such walls
can be found in, for instance, pockets, lorry platforms,
vertical chutes, skips and mill drums for use in the
stone-working and mining industry. Such walls are in most
cases provided with a wear lining to increase the resis-—
tance of the walls to wear and impacts or shocks.

Many types of linings are described in the litera-
ture. SE-B-305,999%9 discloses a lining used for mill drums
and comprising a number of shell plates and arranged
therebetween a number of lifter bars. The shell plates
and the lifter bars are made of a wear-resistant elasto-
meric material, usually wear-resistant rubber or polyure-
thane. The lifter bars are on their side facing the sup-
porting surface provided with metal sheets, which are
fixed by vulcanising or gluing and which after mounting
abut against metal strips which are attached by vulcanis-
ing or gluing to the underside of the shell plates and
protrude therefrom. The lifter bars are clamped to the
protruding metal strips of the shell plates by means of
fixing bolts which are passed through the casing metal
sheeting of the mill drum. The same constructicn has also
been used for other walls which are exposed tec wear.

SE-B-347, 664 discloses another technique of fasten-
ing a wear lining comprising plates of an elastomeric
material, which have on their underside a plate attached
by vulcanising. In this case, the fastening cperation is
effected by means of steel nails which from the outside
of the mill drum are driven in through a plug of elasto-
meric material, which is inserted in a hole in the wall
of the mill drum. A similar technique has also been used
te fasten wear plates from the inside of the space in

which wear-causing material moves along or hits the wall.
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SE-B-235,839 is an example of this technique where
anchoring is carried out by means of nails.

SE-B-382,009 discleses a further example of fasten-
ing of wear lining plates which have a metal plate
attached to their underside by vulcanising. In this case
use is made of fixing components which are placed at the
edge of the lining plates or in the joint between two
juxtaposed lining elements. The fixing components have
one or more cutting edges which when tightening the fix-
ing components cut through the elastomeric material down
to the metal plate fixed by vulcanising, such that this
is pressed firmly and unresiliently to the supporting
surface. In one embodiment the fixing component is formed
as a U-shaped metal plate the legs of which are formed as
cutting edges and the web of which has a through hole for
a fixing bolt. In another embodiment, the fixing compo-
nent is a threaded pin having at one end a mounted cut-
ting edge.

All these prior-art constructions function in a
satisfactory manner but are disadvantageous since they -
must use a plate fixed to the underside of the wear
lining element by vulcarising or gluing to ensure the
anchoring and also to reduce the risk of the lining
plates moving towards and away from their supporting
surface ("flapping"). It is in fact desirable to prevent
such movements to reduce the risk that particles of the
material coming inte contact with the wear lining pene-
trate into the joints between the lining plates. Such
penetration may result in the lining being damaged.

US-A-3,942,239% discloses a wear lining construction
which does not require any metal plates fixed by vulcan-
ising or gluing to achieve a reliable fastening of the
plates to their supporting surface and to prevent flap-
ping. In this case, the wear lining plate made of a wear-
resistant elastomeric material is provided with a large
number of through holes which have an inwardly projecting
circumferential flange close to the underside of the
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plate. Threaded pins are fixed to the supporting surface
and extend into these holes. A washer and a nut are then
used to clamp the lining plate to its supporting surface.
If fastening is to be effected at the edge of the wear
lining plate, the plate is formed with a protruding
flange against which a metal strip is pressed. The metal
strip extends along the entire length of the lining plate
to stabilise the plate and prevent it from moving towards
and away from its supporting surface and to prevent mate-
rial from penetrating under the lining plate. Stabilisa-
tion within the central parts of the wear lining plates
is achieved by the holes and fixing bolts of the lining
plates being distributed over the entire surface of the
lining plates. When a wear lining of this type is to be
used for large wall surfaces, a very large number of fix-
ing bolts are thus reguired. This construction therefore
becomes expensive and moreover demands a great deal of
mounting work. If no metal strip is used aleng the end
faces of the lining plates, material can pénetrate into
the gap between two lining plates arranged end face to
end face. This can result in the material working its way
under the plate of elastomeric material and raising it
from its supporting surface, thereby giving the plates

a cup-shaped appearance. This implies in turn that the
plates are worn more guickly and that further material
penetrates under the plates more easily.

An object of the present invention therefore is to
provide a new type of wall which resists wear and abra-
sion caused by abrasive material. A further cbject of the
invention is to provide wear lining elements and fasten-
ing means to form such a wear-resistant wall.

One more object of the present invention is to eli-
minate wholly or at least partially the drawbacks of
prior-art constructions, particularly the above-mention-
ed "flapping” and the penetration of material between

wear lining elements and supporting surface.
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According to the invention, these and other objects
are achieved by a wall, a wear lining element and fasten-
ing means of the types defined in independent claims 1, 8
and 13, respectively. The dependent claims define partlcu—
5. larly preferred embodlments of the invention,
| Summing up, the invention resides in a wall exposed
to wear. The wall has a wear lining which is made of a
number of juxtaposed wear lining elements of elastome-
ric material, optionally in combination with another
10 wear-resistant material. The wear lining elements are
clamped to their supporting surface with the aid of fas-
tening means comprising washers. Two Opposing edges of
the lining elements have V-shaped recesses which are open
towards the edge. The washers of the fastening means have
eee 15 V-shaped projections, the v legs of which are inserted
) inte and abut against the bottom of the recesses or

shoulders formed in the recesses, after fastening of the

. elements. The 1nventlon also concerns wear lining ele- -
ments and fastening means with washers of this design.

W44r ‘se eese ow

R 290 A few examples of the invention will now be describ-
ed in more detail with reference to the accompanying
drawings, in which
Fig. 1 1is a top plan view of an example of an inven-

tive wall exposed to wear,

25 Fig. 2 is a top plan view of a wear lining element

included in said wall,

Fig. 3 is an end view of the wear lining element in
Fig. 2, . o .
Fig.'4 is 2 sectional view aloné line IV—IV‘in Fig. 2,
30 Fig. 5 1is a sectional view aleng line V-V in Fig. 2,
Fig. 6 is a top plan view of an example of a fastening
means according to the invention,
Fig. 6 is a top plan view of another example of a fas-
tening means acceording to the invention,

Fig. 8 shows one part of the fastening means in Fig. 7,

/G%l Fig. 9 shows the other part of the fastening means in
v Fig. 7,

0

A /

A A

N meels

Nl
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Fig. 10 shows a cover member for use in a wall according
to Fig. 1,
Fig. 11 is a sectional view aleng line XI-XT in Fig. 10,
Fig. 12 is a sectional view aleng line XII-XII in
Fig. 10,
Fig. 13 is an end view of another example of a wear lin-
ing element according te the invention, and
Fig. 14 is a part-sectional top plan view ¢f the element
in Fig. 13.
Fig. 1 shows a first example of a wall according
to the present invention. A number of wear lining ele-
ments 11 are attached end surface to end surface to a
supporting surface 10 with the aid of fastening means
{see Fig. 6). The wear lining elements are in this case
made entirely of a wear-resistant elastomeric material,
such as wear-resistant rubber or polyurethane.
Twe opposing narrow faces 12 of these elements 11
are formed with V-shaped recesses 13. The narrow faces 12
of one element engage closely against corresponding nar-
row faces of adjoining elements 11. In this embodiment,
the recesses 13 are formed as two grooves arranged in
the form of a V with its point 14 close to the narrow
face 12, the grooves being open towards the large face
15, exposed to wear, of the wear lining element. As
appears from the sectional views in Figs 4 and 5, the
grooves do not extend entirely through the wear lining
element but leave a bottom wall 16 adjacent to the under-
side of the element. The extent of the recesses 13 in the
longitudinal direction of the element is slightly smaller
than one third of the distance between the two opposing
narrow faces 12. If longer elements are desired, it is
possible to design the elements as multiples of that
shown in the drawings, thereby obtaining a cruciferm
recess 13 between successive elements.
The other two narrow faces of the wear lining ele-
ment 11 are formed with flanges 17, 18 in the upper and

lower parts respectively to make adjoining elements in
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the wall overlap and lock each other. A required number
of rows of wear lining elements are then placed beside
and against each other to cover the intended surface of
a wall, which is to be provided with a wear-resistant
lining of inventive wear lining elements

In this case the fastening of the wear lining ele-
ments 11 is effected with the aid of fastening means
which comprise washers 20 and bolts 19, which are fixed
to the supporting surface and to which nuts have been
screwed. Here use is made of cruciform washers, i.e.
washers with two V-shaped projections 21, the points of
which are directed towards each other. Alternatively, use
can be made of double washers which each have a V-shaped
projection 21 and which are arranged to overlap each
other on the bolts 19 in order tc be jointly fastened by
means of the nuts. This embodiment is shown in Figs 7-9,
where one washer 20' is annular and the other washer 20"
is U-shaped.

In the example illustrated, the V-shaped recesses
fave been increased by a throughgoing semicircular por-
tion 22 to make room for the central parts of the washers
20. Such a semicircular recessed portion 22 need not
extend all the way down to the underside of the wear lin-
ing element but can leave a shoulder surface or flange,
against which part of the central portion of the washer
is pressed when tightening the wear lining element
against the supporting surface.

If in the embodiment according to Fig. 1 one wishes
to fill the grooves or recesses 13 to prevent accumula-
tion of material or dirt therein, the recesses can be
filled with the aid of filling members 23 of the design
as shown in Figs 10-12.

The shown example of a wear lining element is
essentially square, but it is also possible to use,
for instance, hexzagonal wear lining elements where the
recesses for the fastening means are formed in two oppos=-

ing narrow faces, in which case the adjoining narrow
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faces have a projecting flange conforming to the flange
17 and 18 in Figs 1-3, thereby obtaining an overlap
between adjoining elements.

Figs 13 and 14 illustrate a further example of an
inventive wear lining element 24. Also in this case, the
element has in two opposing narrow faces 25 been provid-
ed with V-shaped recesses 26 which are open towards these
narrow faces. The difference between the embodiment in
Figs 1-3 and the embodiment in Figs. 13-14 is that two
such V-shaped recesses are formed in each narrow face.
The V-shaped recesses are arranged in such manner that
their peint and one V leq are located in the narrow face,
such that the recesses form an outwardly open pocket. In
the embodiment according to Figs 13-14 there is thus a
bottom wall 27, against which the projections 21 of the
washers 20 abut and are pressed when the wear lining ele-
ment is fastened to the supporting surface with the aid
of the fastening means, i.e. the washers 20 and bolts by
analogy with that shown in Fig. 1. When mounting a wall
according tc this embodiment of the invention, washers
20", 20" of the type illustrated in Figs 8 and 9 are
advantageously employed. The washers and their projec-
tions are inserted sideways into the pocket-forming
recesses 26 before placing the wear lining elements on
the supporting surface, and then the washers 20', 20"
are slipped on to a common bolt, whereupon the nut is
tightened.

As appears from the embodiment in Figs 13-14, the
wear lining element need not be made of an elastomeric
material only. In this embodiment wearing members 28 of
a wear-resistant material, such as a ceramic or metallic
material, have in fact been inserted into the large face,
exposed to wear, of the element., In the example shown,

a large number of cylindrical members 28 of a ceramic,
metallic-ceramic or metallic material have been moulded
into polyurethane or some other mouldable elastomeric

material. However, similar wearing members can be attach-
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ed to the surface of a body of elastomeric material by
being inserted into recesses therein. The fact is that
the entire surface of the wear lining element can be
covered with a coherent layer of e.q. manganese steel
which has been anchored, by vulcanising or in some other
fashion, to the subjacent parts of the wear lining ele-
ment which are made of elastomeric material. These sub-
jacent parts of elastomeric material (synthetic or natu-
ral rubber material) will then act as a shock absorber,
which increases the shock-absorbing capacity of the mem-
ber/members made of a metallic, ceramic or metallic-cera-
mic material.

If the surface to be covered with wear lining ele-
ments does not have dimensions which constitute a mul-
tiple of the dimensions of the wear lining elements in
the longitudinal and transverse direction, an element
can suitably be cut off in a suitable position between
the two opposing narrow faces 12 and between the two
cpposing recesses 13, 26. Sufficient fastening of the cut
or incomplete wear lining element is still achieved by
the projections of the washers pressing the wear lining
element against the supporting surface, thereby prevent-
ing any flapping, i.e. relative movements between wear
lining element and supporting surface.

The invention provides more reliable anchoring of
the wear lining elements to the supporting surface by the
fastening pressure being distributed over a larger part
of the width of the wear lining elements, calculated
between two opposing narrow faces with recesses. It is
€asy to mount and dismount the wear lining plates or
elements by the fact that the washers 20 with their
V-shaped projections 21 can be inserted into the
recesses 13 after fastening to the supporting surface in
the embodiment according to Figs 1-3, or can be inserted
into the V-shaped recesses or pockets 26 before fastening

te the supporting surface in the embediment according to
Figs 13-14.
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The reference to any prior art in this specification is
not, and should not be taken as, an acknowledgment or any
form of suggestion that that pricr art forms part of the
common general knowledge in Australia.

5 Throughcut this specification and the claims which
follow, unless the context requires otherwise, the word
"comprise", and variations such as "comprises” and
"comprising”, will be understood to imply the inclusion of a
stated integer or step or group of integers or steps but not

10 the exclusion of any other integer cor step or group of
integers or steps,

The reference numerals in the follewing claims de not

in any way limit the scope of the respective claims.
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CLAIMS

1. A wall exposed to wear, which has a wear lining
formed of a number of juxtaposed wear lining elements
(11, 24) of an elastomeric material, opticnally in combi-
nation with another wear-resistant material (28), and
fastened to its supporting surface (10} with the aid of
fastening means in the form of bolts (18) and washers
(20), the wear lining elements being plate-shaped with
two large faces and narrow faces connecting the same,
characterised in that the wear lining elements
(11) in two opposing narrow faces (12) have V-shaped
recesses (13, 26) which are open towards said narrow
faces (12) and have shoulders or bottom walls (16, 27},
and that the washers (20) of the fastening means have v-
shaped projections (21), the v legs (21) of which are
arranged in the V-shaped recesses (13, 26) and abut
against said shoulders or bottom walls (16, 27) after
fastening the washers by means of the bolts.

2. A wall as claimed in claim l, character-
ised in that the recesses of the wear lining elements
{11) are formed as V-shaped grooves (13) having their
point adjacent to the narrow face (12) of the elements
and being open towards the large face (15), exposed to
wear, of the wear lining slement.

3. A wall as claimed in claim l, character-
i s ed in that the recesses of the wear lining elements
are formed as V-shaped pockets (26) having their point
and one V leg adjacent to said narrow faces (12) and
‘peing formed to receive a respective one of the V legs
(21) of the washers (20).

4. A wall as claimed in any one of claims 1-3,
tharacterised in that the narrow faces of the
wear lining elements without V-shaped recesses are formed
with projecting complementary flanges (17, 18) to enable
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two juxtaposed wear lining elements (11, 24) to overlap
each other.

5. A wall as claimed in any one of claims 1-4,
characterised in that the washers (20) of the
fastening means have opposite V-shaped projections (21)
for engaging V-shaped recesses ({13, 26) in two juxtaposed
lining elements.

6. A wall as claimed in any one of claims 1-5,
characterised in that the V-shaped recesses
(13, 26) or grooves have an extent approximately corre-
sponding to one third of the width of the wear lining
elements between the two opposing narrow faces (12).

7. A wall as claimed in any one of claims 1-6,
characterised in that the wear lining ele-
ments {24) comprise cne or more wearing members (28) of
a ceramic, ceramic-metallic or metallic material which
are inserted in or fixed to the elastomeric material.

8. A wear lining element of elastomeric material,
optionally in combination with another wear-resistant
material, for forming a wear lining on a wall exposed
towear, characterised in that it has, in
two opposing narrow faces (12), V-shaped recesses {13,
26) which are open towards the same.

9. A wear lining element as claimed in claim 8,
characterised in that the V-shaped recesses
are formed as V-shaped grooves (13) having their tip
adjacent to the narrow face (12} of the elements and
being open towards the same and towards the large face
(13) which is exposed to wear when the element is used
as intended.

10. A wear lining element as claimed in claim 8,
characterised in that the recesses are form-
ed as V-shaped pockets (26), which are open towards said
narrow faces (12) and have their point and cne V leg
adjacent to said narrow faces and which are open towards
said narrow faces (12} and have a bottom wall (27} or
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shoulders in the large face of the element, which is adapted
to abut against a supporting surface (10),
1l. A wear lining element as claimed in claim & or 9,
characterised in that its narrow faces without
5 V-shaped recesses are formed with projecting complementary
flanges (17, 1B) to enable two juxteposed wear lining
elements to overlap and lock each other.
12. A wear lining element as claimed in claim 8, 9 or
10, characterised in that it comprises one or
10 more wearing members (28) of a ceramic, metallic-ceramic or
veee, metallic material, which are inserted in the elastomeric

e material or fixed thereto.

13. A fastening means for fastening wear lining

X elements (11, 24) to a supporting surface, said fastening

4396 ae sems ea

et 15 means comprising a washer (200, characterised
tT in that the washer (20) has V-shaped prejections (21).
ogeent 14. A fastening means as claimed in claim 13,
characterised in that the washer (20) has

opposite V-shaped projections (21) .

20 15. A wall substantially as hereinbefore described
with reference to the accompanying drawings.

16. A wear lining element of elastomeric material
substantially as hereinbefore described with reference to
the accompanying drawings.

25 17. A fastening means for fastening wear lining
elements substantially as hereinbefore described with

reference to the accompanying drawings.

DATED this 22nd day of February, 2001
SVEDALA TRELLEX AB

Yy its Patent Attorneys

AVIES COLLISON CAVE
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