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WEAR ASSEMBLY

Awear member for attaching to a digging edge of

a bucket includes a front end and bifurcated legs extend-
ing rearwardly from the front end. Each leg includes an
inner surface to face the digging edge, a rear wall, and a
lock opening to receive a lock therethrough. At least one

of the bifurcated legs includes a front portion, a rear
portion, and a coupling feature. The rear portion defines
a stabilizing region comprising a front facing lateral wall
forward of the rear wall.

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 538 469 A2 2

Description

FIELD OF THE INVENTION

[0001] The present invention pertains to a wear as-
sembly and particularly for the attachment of a wear
member to the digging edge of a bucket or other exca-
vator.

BACKGROUND OF THE INVENTION

[0002] It is a common practice to secure wear mem-
bers in the form of teeth and shrouds along the digging
edge of a bucket or other excavator to protect the front lip
from premature wear. The teeth project forward of the lip
to ease penetration and break up the ground to be
gathered in the bucket. The shrouds are mounted to
the lip between the teeth. As can be appreciated, the
wear members, and particularly the teeth, are often used
in harsh working conditions where they are subjected to
very heavy loading and a high degree of wearing.
[0003] Excavating teeth are generally composed of a
plurality of parts including, for example, an adapter, a
point and a lock. The adapter has a rear mounting end
configured for attachment to the front lip of the bucket,
and a forwardly projecting nose for mounting the point.
The point is a tapered member provided with a forward
earth-penetrating end and rearwardly opening socket
that receives the adapter nose. The lock is that part of
the wear assembly that secures the point to the adapter.
Although the points wear out most frequently, the adap-
ters are also subjected to wear and require periodic
replacement.

[0004] To enable replacement in the field, adapters
have been developed that are mechanically attached
to the bucket lip. The most common is known as a
Whisler-style adapter (e.g. as shown in U.S. Pat. No.
4,267,653 toHahnand U.S. Pat. No. 6,986,216 to Emrich
and Briscoe). In these arrangements, the rear mounting
end of the adapter comprises a pair of bifurcated legs
which straddle the bucket lip. Each leg of the adapter
includes an opening that is aligned with a through-hole or
keyway formed in the lip of the bucket. A multi-part lock
comprising a spool and a wedge is inserted into the
aligned openings and through-hole to secure the adapter
in place.

SUMMARY OF THE INVENTION

[0005] In one embodiment of the present invention,
there is provided a wear member securely attached to
the digging edge of an earth working equipment (e.g., the
lip of a bucket) by a mechanical mechanism that facil-
itates easy installation and removal.

[0006] In accordance with another embodiment of the
present invention, there is provided a wear member for
attaching to a digging edge, where the digging edge
defines a keyway therethrough. The wear member in-
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cludes a front end, bifurcated legs extending rearwardly
from the front end, each leg including an inner surface to
face the digging edge, a rear wall, and a lock opening to
receive a lock therethrough. Atleast one of the bifurcated
legs further includes a front portion, a rear portion re-
cessed relative to the front portion, and a coupling fea-
ture. The front portion defines a rearward facing lateral
wall adjacent the rear portion. The rear portion defines a
stabilizing region comprising a front facing lateral wall
forward of the rear wall.

[0007] Optionally, one or both of the bifurcated legs
may include a rear engagement structure.

[0008] Optionally, each leg includes a further front
facing lateral wall forming a bearing surface and partially
defining the lock opening and located at arear end there-
of.

[0009] Optionally, the front portion defines a rearward
facing lateral wall adjacent the rear portion.

[0010] Optionally, the rear engagement structure com-
prises a slot that opens in the rear wall and inner surface
of a leg and extends longitudinally to receive a boss on
the digging edge, wherein the boss resists lateral forces.
The boss on the digging edge may extend towards, but
not actually touch during normal operation, the internal
lateral wall. In effect, the internal lateral wall may operate
primarily as a clearance surface rather than an abutment
surface. Alternatively, the internal lateral wall may be
configured to abut the boss on the digging edge during
normal operation.

[0011] Optionally, the rear engagement structure com-
prises exterior opposed side surfaces of the leg for being
received and surrounded by complementary surfaces of
a retaining feature on the digging edge for resisting long-
itudinal and lateral forces.

[0012] Optionally, one of the lock openings extends
longitudinally between the front portion and the rear wall
toreceive alock therethrough and to allow part of alock to
move longitudinally therein prior to another part of the
lock being inserted.

[0013] Optionally, the rear portion defines a ledge on
each of opposing longitudinal sides of the lock opening.
[0014] Optionally, at least one of the bifurcated legs
comprises an upper leg.

[0015] Optionally, at least one of the bifurcated legs
comprises a lower leg.

[0016] Optionally, the other of the bifurcated legs also
comprises: a front portion and a rear portion recessed
relative to the front portion.

[0017] Optionally, the front portion is located between
the front end and the lock opening.

[0018] Optionally, the rear portion is recessed relative
to an outer surface of the front portion.

[0019] Optionally, the rear portion at least partially
surrounds the lock opening.

[0020] Optionally, the coupling formation comprises a
retaining surface on the front portion for engaging with a
complementary coupling portion on a wear cap, so that
the wear cap is prevented from moving away from the
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wear member.

[0021] Optionally, the wear cap comprises a protrusion
for receipt within an indentation in the wear member, so
that the wear cap is prevented from moving in a rearward
direction.

[0022] Optionally, the rear portion stabilizing region
comprises a pair of indentations located on opposite
sides of the lock opening.

[0023] Optionally, each indentation comprises the front
facing lateral wall and a longitudinal wall extending from
the front facing lateral wall and tapering towards the front
portion. The longitudinal wall may not taper in any direc-
tion.

[0024] Optionally, the indentations further comprise a
pair of upward facing ledges, each ledge being defined by
alongitudinal side of the leg, one of the front facing lateral
walls, and one of the longitudinal walls.

[0025] Optionally, one or both ledges tapers from the
front facing lateral wall towards the front end so that a
width of one or both ledges reduces towards the front
end. The ledges may not taper in any direction, or may
taper towards the rear end so that a width of one or both
ledges reduces towards the rear end.

[0026] Optionally, the wear member has a forwardly
projecting nose for mounting another component.
[0027] Optionally, the wear member is selected from
the group consisting of an adapter, a tip, and a shroud.
[0028] Optionally, a front facing bearing wall on the
wear member engages arear surface of the lock received
through the lock opening.

[0029] In another embodiment a wear member for
attaching to a digging edge comprises a front end and
bifurcated legs extending rearwardly from the front end.
Each of the legs including an inner surface to face the
digging edge and arear wall. Atleastone of thelegs has a
lock opening to receive a lock therein. At least one of the
legs includes a front portion and a rear portion recessed
relative to the front portion. The front portion includes a
rear facing lateral wall adjacent the rear portion to oppose
a wear cap receivable in the recessed rear portion. The
rear portion includes at least one front facing lateral wall
forward of the rear wall which is suitable for engaging a
wear cap in the rear portion and resisting rearward move-
ment of the wear cap.

[0030] In another embodiment, a wear member for
attaching to a digging edge comprises a front end and
bifurcated legs extending rearwardly from the front end.
Atleastone of the legs defines alock opening toreceive a
lock therein, and a pair of indentations to each side of the
lock opening, wherein each indentation includes a front
facing wall for resisting rearward movement of a wear cap
on the at least one leg.

[0031] In another embodiment, a wear member for an
earth working equipmentincludes a pair of legs defininga
cavity therebetween for receiving a base of the equip-
ment. Each of the legs includes an inside surface to face
the base, an opposite outer surface to face away from the
base, and a through-hole opening in the inside surface
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and the outer surface. The hole in each leghas arearend
defined by an end surface that extends away from the
base, wherein the end surface in one leg extends from the
inside surface to the outer surface, and the end surface in
the other leg extends from the inside surface to a step
proximate the outer surface.

[0032] In another embodiment, a wear member for an
earth working equipment includes at least one leg having
an inside surface to face the base, an outside surface, a
front end and a rear end, wherein the rear end of the leg
includes mounting recesses in the outer surface for
mounting a wear cap.

[0033] In accordance with another embodiment of the
present invention, there is provided a wear member for
attaching to a digging edge of a bucket, the wear member
comprising a front end, bifurcated legs extending rear-
wardly from the frontend, at least one of the legs defining
arecessed shelftoreceive awear cap thereon, and alock
opening therethrough to receive a lock therein.

[0034] The wear member may comprise a shroud.
[0035] According to another embodiment of the pre-
sent invention there is provided a wear assembly for
attaching to adigging edge of a bucket, where the digging
edge defines a keyway therethrough. The wear assembly
comprises a wear member according to the above em-
bodiment and any desired optional features in the above
paragraphs, a rear wear cap mounted on a rear portion of
the wear member, alock comprising a co-operating spool
and a wedge mounted in the lock opening defined by the
wear member and retaining the rear wear cap on the wear
member.

[0036] Optionally, the wear cap is mounted on a re-
cessed rear portion of the wear member and defines a
longitudinally extending opening in registration with the
lock opening, and a profiled lower engagement surface.
[0037] Optionally, the profiled lower engagement sur-
face comprises a front portion coupling feature, engage-
ment wings, and a rear boss feature.

[0038] Optionally, the front portion coupling feature
comprises a protrusion extending beyond an upper wear
surface opposite the profiled lower engagement surface
operable to engage with a complementary recess on a
front portion of a wear member.

[0039] Optionally, the front portion coupling feature
comprises a recess operable to engage with a comple-
mentary protrusion on a front portion of the wear member.
[0040] Optionally, each of the engagement wings com-
prises a rear facing wall for abutting against a corre-
sponding front facing lateral wall located rearwardly on
the wear member, and a downward facing surface
aligned with a corresponding upward facing ledge de-
fined by the wear member.

[0041] Optionally, each of the engagement wings ta-
pers towards a front portion of the wear member.
[0042] Optionally, the rear boss feature comprises a
rear facing wall for aligning with a front facing lateral wall
defining the lock opening on the wear member.

[0043] Optionally, the rear boss feature further com-
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prises a tongue extending towards the lock opening and
operable to locate beneath a corresponding protruding
arm of the spool so that the spool prevents the rear wear
cap from moving in the upward direction.

[0044] In another embodiment, a wear assembly for
earth working equipment comprises a wear member
operable to couple to a digging edge of the earth working
equipment, a wear cap configured to mount on the wear
member, and a lock that secures the wear member to the
digging edge and the wear cap to the wear member.
[0045] In another embodiment, a wear assembly for
attaching to a digging edge comprises a wear member
including a front end and bifurcated legs extending rear-
wardly from the front end. Each of the legs includes an
inner surface to face the digging edge and a rear wall. At
least one of the legs has a lock opening to receive a lock
therein. A wear cap is mounted on the wear member. A
lock is in the lock opening to retain the wear cap on the
wear member and the wear member on the digging edge.
[0046] In another embodiment, a wear assembly for
attaching to a digging edge comprises a wear member
including a front end and bifurcated legs extending rear-
wardly from the front end. Each of the legs includes an
inner surface to face the digging edge, an outer surface
opposite the inner surface, and a rear wall. At least one of
the legs including a recess in the outer surface, and at
least one of the legs having a lock opening to receive a
lock therein. A wear cap is mounted in the recess on the
wear member. A lock is in the lock opening to retain the
wear member on the digging edge.

[0047] In another embodiment, a wear assembly for
earth working equipment comprises a wear member
operable to couple to the digging edge of a bucket or
other excavator, a wear cap configured to mount on the
wear member, and a lock that secures the wear member
to the digging edge and also secures the wear cap to the
wear member.

[0048] In another embodiment, a wear assembly for
earth working equipmentincludes a wear member having
a pair of legs defining a cavity therebetween for receiving
a base of the equipment. Each of the legs includes an
inside surface to face the base, an opposite outer surface
to face away from the base, and a through-hole opening
in the inside surface and the outer surface that generally
aligns with a keyway in the base. The hole in each leg has
a rear end defined by an end surface that extends away
from the base. A lock for securing the wear member to the
base includes a spool and a wedge. The spool has a
rearward-facing bearing surfaces to contact the end sur-
faces in the holes to resist forward motion of the respec-
tive leg during use without including arms on each end of
the spool to contact step surfaces between the end sur-
face and the outer surface in each of the legs.

[0049] Inanotherembodiment, a wear assembly foran
earth working equipmentincludes a wear member having
atleast one leg with an inside surface to face a base of the
equipment, and a lock having a wedge and a spool to
secure the wear member to a base of the equipment,
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wherein the wedge includes two threaded tapering por-
tions and a cylindrical portion between the tapering por-
tions.

[0050] According to another embodiment of the pre-
sentinvention, there is provided a wear cap for use with a
wear member as part of a wear assembly, the rear wear
cap defining an upper wear surface, a profiled lower
engagement surface opposite the upper wear surface,
and a longitudinally extending opening extending
through the upper wear surface and the lower engage-
ment surface, wherein the profiled lower engagement
surface comprises a front portion coupling feature, en-
gagement wings, and a rear boss feature.

[0051] Optionally, the front portion coupling feature
comprises a protrusion extending beyond the upper wear
surface and operable to engage with a complementary
formation on a wear member.

[0052] Optionally, the front portion coupling feature
comprises a recess operable to engage with a comple-
mentary protrusion on a wear member.

[0053] Optionally, the front portion coupling feature is
located generally centrally at a front portion of the rear
wear cap.

[0054] Optionally, each of the engagement wings com-
prises a rear facing wall for abutting against a corre-
sponding front facing lateral wall located rearwardly on
the wear member.

[0055] Optionally, each of the engagement wings ta-
pers in mutually orthogonal directions towards a front
portion of the wear member.

[0056] Optionally, the rear boss feature comprises a
rear facing wall for aligning with a front facing lateral wall
partially defining the lock opening on the wear member.
[0057] Optionally, the rear boss feature further com-
prises a tongue extending towards the lock opening and
operable to locate beneath a corresponding protruding
arm of the spool so that the spool prevents the wear cap
from moving in the upward direction.

[0058] Inanother embodiment, a wear cap for use with
a wear member attached to a digging edge of a bucket
comprises an upper wear surface, a lower surface oppo-
site the upper wear surface to engage the wear member,
an opening extending through the upper wear surface
and the lower engagement surface, a front coupling
formation to engage the wear member to retain the wear
cap on the wear member, and a rear boss to engage a
lock to retain the wear cap to the wear member.

[0059] Inanother embodiment, a wear cap for use with
awear member to protect a rear portion thereof, the wear
cap comprising an upper surface, a lower surface, a lock
aperture extending through the upper and lower sur-
faces, a front coupling portion to engage the wear mem-
ber and thereby retain the wear cap to the wear member.
[0060] Inanother embodiment, a wear cap for use with
awear member attached to a digging edge comprises an
upper wear surface, a lower surface opposite the upper
wear surface to engage the wear member, and engage-
ment wings extending inward from the upper wear sur-
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face, each including a rear facing bearing wall to engage
a complementary front facing lateral wall on the wear
member.

[0061] Inanother embodiment, a wear cap for use with
awear member to protect a rear portion thereof, the wear
cap defining an upper surface, a profiled lower engage-
ment surface, and a longitudinally extending opening
extending through the upper and lower engagement
surfaces, wherein the profiled lower engagement surface
includes a front portion coupling formation to engage the
wear member and thereby retain the wear cap to the wear
member

[0062] According to another embodiment, there is pro-
vided a wear cap for use with a wear member to protect a
rear portion thereof, the wear cap defining an upper
surface, a profiled lower engagement surface, and a
longitudinally extending opening extending through the
upper and lower engagement surfaces, wherein the pro-
filed lower engagement surface comprises a front portion
coupling feature.

[0063] Optionally, the profiled lower engagement sur-
face further comprises engagement wings and a rear
boss feature.

[0064] According to another embodiment of the pre-
sent invention there is provided a wear assembly com-
prising a wear member for attaching to adigging edge of a
bucket, where the digging edge defines a keyway there-
through, and a rear wear cap mechanically attached to
the wear member. The wear member comprises a front
end and bifurcated legs extending rearwardly from the
front end. Each leg includes an inner surface to face the
digging edge, a rear wall, and a lock opening there-
through to receive a lock. At least one of the bifurcated
legs further comprises a front portion, a rear portion
recessed relative to the front portion, and a coupling
feature. The rear portion defines a stabilizing region
comprising a front facing lateral wall forward of the rear
wall. The wear cap comprises a longitudinally extending
opening extending therethrough and in registration with
the lock opening during use, a front portion coupling
feature operable to engage with the coupling feature,
and engagement wings operable to engage with the
stabilizing region, wherein the wear cap may be mechani-
cally attached to the wear member by a lock used to
secure the wear member to the digging edge.

[0065] Inanotherembodiment, a wear assembly foran
earth working equipmentincludes a wear member having
atleast one leg with aninside surface to face a base of the
equipment, a wear cap overlying at least a portion of the
wear member, and a lock to secure the wear cap to the
wear member and the wear member to the base.
[0066] Inanotherembodiment, a wear assembly foran
earth working equipmentincludes a wear member having
a pair of legs, each leg having an inside surface to face a
base of the equipment, a first wear cap overlying atleasta
portion of one of the pair of legs, a second wear cap
overlying at least a portion of the other of the pair of legs,
and a lock to secure at least one of the wear caps to the
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wear member and the wear member to the base.
[0067] Inanotherembodimentofthe presentinvention,
there is provided a wear assembly comprising: a wear
member operable to couple securely to the digging edge
of a bucket or other excavator; a component mounted on
the wear member; and a lock that secures the wear
member to the digging edge and also secures the com-
ponent to the wear member.

[0068] Optionally, the lock comprises a multi-part lock.
The multi-part lock may comprise multiple separate com-
ponents that can be coupled and uncoupled. Alterna-
tively, the multi-part lock may comprise multiple compo-
nents that are coupled together but can move relative to
each other to increase or decrease one or more external
dimensions of the multi-part lock.

[0069] Optionally, the wear member comprises an
adapter.
[0070] Optionally, the adapter may define an aperture

therethrough for aligning with an aperture defined by the
digging edge, and the lock may be mounted in the adap-
ter and digging edge apertures.

[0071] Optionally, the component mounted on the
adapter comprises a wear cap such as a rear wear cap.

[0072] Optionally, the wear member comprises a
shroud.
[0073] Optionally, the component mounted on the

shroud comprises a wear cap.

[0074] Optionally, the component may surround an
aperture defined by the wear member.

[0075] According to another embodiment of the pre-
sent invention there is provided a spool for use in relea-
sably securing separable components together, the se-
parable components defining a lock opening for receiving
the spool, the spool having an elongate body extending
along a body axis from a head portion to aleg portion, and
comprising (i) a concave recess defined by a front side
thereof; (ii) a profiled surface on a rear side thereof; (iii) a
pair of arms at the head portion and extending away from
the body axis on the rear side; and (iv) a pair of shoulders
at or near the head portion and extending between the
front side and the rear side.

[0076] Optionally, the profiled surface on the rear side
includes an angled support located beneath one of the
pair of arms, and a bearing surface on the leg portion, for
engaging with a digging edge.

[0077] Optionally, the profiled surface on the rear side
includes a head rear surface for engaging with a wear
member.

[0078] Optionally, the leg portion is substantially free of
any protrusions so that the spool can be inserted into the
lock aperture without the leg portion catching on adigging
edge or a wear member prior to full insertion thereof.
[0079] Optionally, the leg portion includes, at an end
opposite the head portion, an arm extending away from
the body axis on the rear side for engaging with a com-
plementary recess in, or defined at least partially by, a
wear member.

[0080] Optionally, the concave recess on the front side
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defines a positive thread for engaging with a comple-
mentary recess thread on a wedge.

[0081] Optionally, the concave recess on the front side
defines a recess thread for engaging with a complemen-
tary positive thread on a wedge.

[0082] Optionally, the concave recess on the front side
defines an outer surface generally parallel to the body
axis as the concave recess extends towards a lower
section of the leg portion. Alternatively, the concave
recess on the front side defines an outer surface (i)
generally parallel to the body axis for part of its length,
(i) angled towards the body axis for part of its length, and
optionally (iii) generally parallel to the body axis for part of
its length, as the concave recess extends towards a lower
section of the leg portion.

[0083] Optionally, the lower section defines a limit stop
extending away from the body axis and protruding into
the concave recess to prevent a wedge from protruding
beyond the limit stop.

[0084] Optionally, the bearing surface slopes away
from the body axis as it extends to an insertion end of
the spool.

[0085] Optionally, the pair of shoulders are formed on
either side of, and at or above, the lower arm of the pair of
arms.

[0086] In another embodiment, a spool for use in re-
leasably securing a wear member to a base for earth
working equipment, the wear member and base coop-
eratively defining a lock opening for receiving the spool,
the spool comprising an elongate body extending along a
body axis. The body includes a head, a leg extending
from the head, a front side, a rear side, and a pair of arms
at the end with the head and extending away from the
body axis on the rear side.

[0087] According to another embodiment of the pre-
sent invention there is provided a wedge for use in
releasably securing separable components together,
the separable components defining a lock opening for
receiving the wedge, the wedge comprising: an upper
frusto-conical portion, a lower frusto-conical portion, and
a central cylindrical portion between the upper and lower
frusto-conical portions; the upper and lower frusto-con-
ical portions defining an external thread.

[0088] Optionally, the diameter of the central cylindrical
portion matches a diameter of the lowest part of the upper
frusto-conical portion, and a diameter of the highest part
of the lower frusto-conical portion.

[0089] Optionally, the external thread comprises a ne-
gative thread recessed therein.

[0090] Optionally, the frusto-conical portions have the
same external surface taper angle.

[0091] Optionally, the cylindrical portion is unthreaded
and un-tapered.
[0092] Optionally, a relatively wide, helically shaped

land segment is formed between adjacent spiralling
groove segments of the external thread.

[0093] Optionally, the helically shaped land segment
defines a first bearing face to contact one separable
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component and an opposite second bearing face to
contact the other separable component to thereby resist
loading between the wedge and the components.
[0094] In another embodiment, a wedge for use in
releasably securing a wear member to a base for earth
working equipment, the wear member and the base
cooperatively defining a lock opening for receiving the
wedge, the wedge comprising an upper frusto-conical
portion, a lower frusto-conical portion, and a central
cylindrical portion between the upper and lower frusto-
conical portions, wherein at least one of the upper and
lower frusto-conical portions includes a thread.

[0095] These and other embodiments of the present
invention will be apparent from the following description,
given by way of example only, with reference to the
following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0096]

FIG. 1 is a perspective view of a wear assembly
mounted on a lip, in accordance with one embodi-
ment of the present invention.

FIG. 2 is a perspective partial cross-sectional view
taken along line 2-2 in FIG. 1.

FIG. 3 is a perspective exploded view of the wear
assembly and lip portion of FIG. 1.

FIG. 4 is a side view of the wear assembly of FIG. 1.
FIG. 5is a front view of the wear assembly of FIG. 1.
FIG. 6 is a plan view from above of the wear assem-
bly of FIG. 1.

FIG. 7 is a plan view from below of the wear assembly
of FIG. 1.

FIG. 8is a simplified side partial cross-sectional view
corresponding to the view shown in FIG. 2 (without
any cross hatching).

FIGS. 9A and 9B are simplified views of a part (lip
bosses) of the wear assembly of FIG. 1.

FIG. 10is a front perspective view of a part (a keyway
insert) of the wear assembly of FIG. 1.

FIG. 11is aplan view from above of the keyway insert
of FIG. 10.

FIG. 12 is a front elevation view of the keyway insert
of FIG. 10.

FIG. 13 is a front perspective view from above of a
wear member (in the form of an adapter) forming part
of the wear assembly of FIG. 1.

FIG. 14 is a side elevation view of the adapter of FIG.
13.

FIG. 15 is a top plan view of the adapter of FIG. 13.
FIG. 16 is a rear perspective view from below of the
adapter of FIG. 13.

FIG. 17 is arear elevation view of the adapter of FIG.
13.

FIG. 18 is a front elevation view of the adapter of FIG.
13.

FIG. 19 is arear perspective view from above of the
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adapter of FIG. 13.

FIG. 20 is a front perspective view from above of
another part (a rear wear cap) of the wear assembly
of FIG. 1.

FIG.21is aside elevation view of the rear wear cap of
FIG. 20.

FIG. 22 is atop plan view of the rear wear cap of FIG.
20.

FIG. 23 is a below plan view of the rear wear cap of
FIG. 20.

FIG. 24 is a front elevation view of the rear wear cap
of FIG. 20.

FIG. 25 is a rear elevation view of the wear member
of FIG. 20.

FIG. 26 is a rear perspective view from above of
another part (a spool of a multi-part lock) of the wear
assembly of FIG. 1.

FIG. 27 is a front perspective view from above of the
spool of FIG. 26.

FIG. 28 is a front elevation view of the spool of FIG.
26.

FIG. 29 is a rear elevation view of the spool of FIG.
26.

FIG. 30 is a rear perspective view from below of the
spool of FIG. 26.

FIG. 31 is a side elevation view of the spool of FIG.
26.

FIG. 32 is a plan view from below of the spool of FIG.
26.

FIG. 33 is a plan view from above of the spool of FIG.
26.

FIG. 34 is a front elevation view of another part (a
wedge for use with the spool in a multi-part lock) of
the wear assembly of FIG. 1.

FIG. 35 s a side elevation view of the wedge of FIG.
34 coupled to the spool of FIG. 26.

FIG. 36 is a plan view from above of the wedge of
FIG. 34 coupled to the spool of FIG. 26.

FIG. 37 is a side elevation view of the wedge of FIG.
34 coupled to the spool of FIG. 26 and the keyway
insert of FIG. 10.

FIG. 38 is an enlarged view of part of the partial
cross-sectional view of the wear assembly shown
in FIG. 8 prior to mounting of the rearwear cap of FIG.
20 and insertion of the wedge of FIG. 34.

FIG. 39 is a view similar to FIG. 38 but during mount-
ing of the rear wear cap of FIG. 20 and prior to
insertion of the wedge of FIG. 34.

FIG. 40 s a view similar to FIGS. 38 and 39 but after
mounting of the rear wear cap of FIG. 20 and prior to
insertion of the wedge of FIG. 34.

FIG. 41 is a simplified side view of an enlarged part
(illustrated by circle A) of the cross sectional view of
FIG. 8 after mounting of the rear wear cap of FIG. 20
and insertion of the wedge of FIG. 34.

FIG. 42is afrontelevation view of a stepped spool as
an alternative to the spool of FIGS. 26 to 33.

FIG. 43 is a front perspective view from above of the
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stepped spool of FIG. 42.

FIG. 44 is a rear perspective view of a stepped key-
way insert as an alternative to the a keyway insert of
FIGS. 10 to 12.

FIG. 45 is a front elevation view of a stepped wedge
as an alternative to the wedge of FIG. 34.

FIG. 46 is a front exploded perspective view from
above of the stepped spool of FIG. 43, the stepped
wedge of FIG. 45, and the stepped keyway insert of
FIG. 44.

FIG. 47 is a rear exploded perspective view from
above of the stepped spool of FIG. 43, the stepped
wedge of FIG. 45, and the stepped keyway insert of
FIG. 44.

FIG. 48 is a side elevation view of the stepped wedge
of FIG. 45 coupled to the stepped spool of FIG. 43
and the stepped keyway insert of FIG. 44.

FIG. 49 is a perspective exploded view of the wear
assembly, in accordance with yet another embodi-
ment of the present invention, in proximity to a lip
portion.

FIG. 50 is a perspective view of the wear assembly of
FIG. 49 mounted on the lip portion.

FIG. 51 is a front perspective view of part (a shroud)
of the wear assembly of FIG. 49.

FIG. 52 is a plan view from above of the shroud of
FIG. 51.

FIG. 53 is a front elevation view of the shroud of FIG.
51.

FIG. 54 is a front perspective view of another part (a
wear cap) of the wear assembly of FIG. 49.

FIG. 55 is a plan view from above of the wear cap of
FIG. 54.

FIG. 56 is a front elevation view of the wear cap of
FIG. 54.

FIG. 57 is a front perspective view of another part (a
multi-part lock) of the wear assembly of FIG. 49.
FIG. 58 is a plan view from above of the multi-part
lock of FIG. 57.

FIG. 59 is a front elevation view of the multi-part lock
of FIG. 57.

FIG. 60 is an exploded front perspective view of the
multi-part lock of FIG. 57.

FIG. 61 is a plan view from above of the wear
assembly and lip portion of FIG. 50.

FIG. 62 is a front sectional view along line 62-62 of
FIG. 61.

FIG. 63 is a simplified, enlarged front sectional view
along line 62-62 of FIG. 61 during insertion of the
multi-part lock of FIG. 57.

DETAILED DESCRIPTION OF THE INVENTION

[0097] Reference is first made to FIGS. 1 to 8, which
show a wear assembly 10 and various parts thereof,
according to an embodiment of the present invention.
The FIGS. are simplified, and some FIGS. have reduced
detail, to facilitate understanding and to prevent the views
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from being cluttered.

[0098] Inthe example of FIGS. 1 to 8, the wear assem-
bly 10 is mounted on a lip 12 of a bucket. Nevertheless,
the wear assembly could be mounted to other digging
edges and/or other earth working equipment.

[0099] In FIG. 1 three mutually orthogonal axes are
illustrated. These axes comprise a longitudinal (forward
and rearward) axis (labelled LONG.), a lateral (side to
side) axis (labelled LAT.) and a levitational (or up and
down) axis (labelled LEV.). As used herein, frontand rear
are generally used with respect to the longitudinal axis
shown in FIG. 1. Likewise, up and down are used to
identify directions along the levitational axis, e.g., as
when the lip is oriented as in FIG. 1

[0100] The wear assembly 10 comprises a wear mem-
ber 14 (in the form of an adapter in this embodiment) that
mounts onto the lip 12, and a point or tip 16 that is
mounted on a front end of the adapter 14. The wear
assembly 10 further comprises an optional front wear
cap 20, an optional rear wear cap 22, and a lock 24 that
secures adapter 14 to the lip 12 and, when a rear wear
cap 22 is used, simultaneously secures the wear cap 22
to the adapter 14. While one example wear assembly is
shown, teeth having other designs could be used. As
examples, an intermediate adapter could be provided,
other kinds of locks could be used, etc.

[0101] For ease of discussion, the mounting of an
adapter 14 to a lip 12 of a bucket is disclosed herein.
Nevertheless, in other embodiments the wear members
14 may be shrouds, wing shrouds, solid points, wear
plates, and the like, and the support structures may be
digging edges on other equipment such as dredge cutter
heads, rolling drums, blades, etc.

[0102] In this embodiment, the lip 12 defines the dig-
ging edge of a bucket or dipper of a cable shovel and
includes a leading surface 30, an inner face 32 and an
outer face 34. A through-hole or keyway 36 (best seen in
FIG. 3)is provided in the lip 12 passing through inner face
32 and outer face 34.

[0103] The leading surface 30 is shown as a curved (or
semi-circular) surface to accommodate part of the adap-
ter 14, but other configurations are possible. The leading
surface 30 may define a protrusion or a recess for enga-
ging with a complementary recess or protrusion (respec-
tively) of the adapter 14.

[0104] While only a small portion of the lip 12 is shown
inthe drawings, the lip 12 may include a series of through-
holes 36 for the mounting of other teeth to the bucket.
Various constructions (not shown) could also be provided
between through-holes 36 for mounting shrouds. Differ-
ent shapes and configurations of keyways 36 are also
possible. The digging edge may also extend upward from
the lip along the front edges of the bucket sidewalls and
be fitted with wing shrouds optionally provided with fea-
tures of the adapter or shroud embodiments disclosed
herein.

[0105] The lip 12 further comprises a stabilization sys-
tem 40. In the illustrated embodiment, the stabilization
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system 40 comprises an upper support or boss 42a, a
lower support or boss 42b, and a keyway insert 44,
though other configurations including more or fewer
components, and components having different shapes
to those illustrated, are possible. Any or all of these
components could be omitted.

[0106] The stabilization system 40 increases the
strength and/or stability of the wear member 14 on the
lip 12, leading to longer service life of the wear member 14
and/or the lip 12 and/or a reduced maintenance require-
ment on the lip 12.

[0107] In the illustrated embodiment, the upper boss
42a, lowerboss 42b, and keyway insert 44 are secured to
the bucketlip 12 via welding (labelled "W" in FIGS. 1 to 8).
[0108] In other embodiments, the stabilization system
may comprise other components. In one such example,
one or more bosses or supports could be provided on the
leading surface 30 of the lip 12.

[0109] In the illustrated embodiment, the bosses 42a,
42b are fixed to the lip 12 rearward of and in alignment
with the through-hole 36. Preferably, the upper boss 42a
is secured to extend along inner face 32 of lip 12 and the
lower boss 42b is secured to extend along outer face 34
for each through-hole 36. Nevertheless, a single boss on
the inner face 32 (or outer face 34) could be used, or
alternatively, the bosses could be omitted. One or more
bosses could alternatively or additionally be secured to
the lip between the leading surface 30 and through-hole
36. A plurality of spaced bosses or supports could be
provided to set outside each adapter leg on one or both
sides of the lip in lieu of (or additionally) to central bosses
received in the adapter legs 86a, 86b.

[0110] Although the bosses 42a, 42b are preferably
welded to the lip 12, they could be formed as an integral
portion of the lip 12 or secured in other ways. The bosses
42a, 42b are preferably cast in a harder alloy than the lip
12 to aid in reducing the rate of wear in and maintenance
of the lip 12, but various alloys with the same or lesser
hardness could be used.

[0111] In this embodiment, the bosses 42a, 42b are
identical, but mounted on opposite surfaces 32, 34 of the
lip 12 so that they are mirrorimages of each other; in other
embodiments a lower boss, if provided, may have a
different configuration to the upper boss.

[0112] Reference will now also be made to FIGS. 9A
and 9B, in which each boss 42a, 42b is illustrated having
a main body 50 receivable in a slot in the adapter, and a
rear member 62 rearward of the adapter.

[0113] In the illustrated embodiment, main body 50
defines a central base 52 and laterally extending flanges
or rails 54 along each side of the central base, thereby
providing a T-shaped configuration. The rear member 62
includes one or more abutment surfaces 56 for abutting a
rear end of the adapter 14 during digging, i.e., toresist the
applied loads and rearward shifting of the adapter legs
and so reduce the risk of adapter breakage. In FIGS. 1, 3,
4 and 8 the welds are illustrated and labelled with a "W".
Each boss 42 may be similar to the bosses described in
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U.S. Patent No. 6,986,216, although variations of the
design illustrated therein may be used.

[0114] The abutment surface 56 may include one or
more inserts 58 for additional hardness and/or other
desired property.

[0115] The inner sides of the rails 54 define holding
surfaces 60 that generally face the lip 12 to hold the
adapter 14 to the lip 12 and/or resist vertical spreading
of the adapter legs. The rails 54 are preferably fixed to the
abutment surface 56 for support. The rails 54 may have a
dovetail or other shape to support adapter legs. Alter-
natively, the rails may be omitted or replaced with an
alternative support.

[0116] Althoughthe bosses 42a, 42b have a one-piece
construction in this embodiment, they may be defined by
multiple parts coupled together or separately secured to
the lip. Further, the main body 50 and/or rear member 62
may be used without the other. In the illustrated example,
the rear member 62 is formed as part of its respective
boss42a,42b, butin other examples the bosses 42a, 42b
and rear member 62 may be formed as separate pieces,
orall as part of the lip 12, which may be formed by casting
or fabrication.

[0117] Reference will now also be made to FIGS. 10 to
12, which show the keyway insert 44 in more detail.
[0118] AsbestseeninFIG. 10, keyway insert44 has a
generally C-shaped configuration with a central body 70
and an inner arm 72 and an outer arm 74 extending
therefrom.

[0119] Intheillustrated embodiment, each of the arms
72, 74 includes a central protrusion 72a, 74a extending
alongits respective arm 72, 74 and defining arecess 72b,
74b on either side thereof to accommodate weld material
(as shown in FIG. 3). Inner and outer arms 72, 74 overlie
and are welded to the inner and outer faces 32, 34,
respectively, of lip 12. Other configurations and/or secur-
ing arrangements are possible.

[0120] Arearsurface 76 of central body 70 is arcuate to
receive the front side of a wedge (described below).
While rear surface 76 is preferably unthreaded, it could
optionally include threads to engage the wedge in lieu of
(or in addition to) the spool 180. Other shapes of rear
surface are possible such as non-arcuate concave
shapes or flat surfaces (particularly if other kinds of
wedges are used such as, e.g., wedges driven by ham-
mers or bolts).

[0121] The keyway insert 44 may have a different
shape to that described. For example, a similar shape
to that shown in U.S. Patent No. 6,986,216 may be used,
or alternative shapes may be used.

[0122] Keyway insert 44 functions to provide a longer
and more deformation resistant bearing surface against
which a wedge can bear as compared with using just the
lip 12 without the keyway 44. The arms 72, 74 may be the
same or different lengths to each other, and may include
plug welds. The arms 72, 74 may be of one piece con-
struction, or composed of several components (e.g. the
outerarm 74 may be composed of two components). The
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arms 72, 74 may be longer and extend farther from
through-hole 36 even up to leading surface 30. With
the use of longer arms (or for other reasons), one or both
of the arms 72, 74 may be separate components welded
to the lip 12 separate from the central body 70.

[0123] The arms 72, 74 optionally provide additional
side support for the adapter 14 but could be used to
support just the keyway insert 44.

[0124] Referring more particularly to FIGS. 13 to 19,
the adapter 14 will now be described. The adapter 14
supports the point 16 and secures it to the lip 12.
[0125] Adapter 14 has afrontend 80 and arearend 82.
The front end 80 includes a forwardly projecting nose 84
for mounting the earth-penetrating point 16. A pair of
bifurcated legs 86a,b extend rearwardly from the front
end 80 in a longitudinal direction and straddle the lip 12.
The upper leg 86a is situated to engage the inner face 32
ofthelip 12 and the lowerleg 86b is situated to engage the
outer face 34 of the lip 12.

[0126] Each leg 86a, 86b includes an inner surface
88a, 88b facing the lip 12, and defines a rear wall 90a,
90b. In this embodiment, the legs 86a, 86b are of equal
(or approximately equal) length (although in other embo-
diments the legs 86a, 86b may have different lengths). A
slot 92a, 92b is optionally provided in each of legs 86a,
86b to open in the rear wall 90a, 90b and inner surface
88a, 88b to receive a respective boss 42a, 42b.

[0127] Aninternal lateral wall 94a, 94b projects into the
slot 92a, 92b frominner surface 95 (i.e., toward the lip 12)
and optionally closes the front of the slots 92a, 92b. The
slots are each dimensioned and shaped to receive the
flanges 54 of the upper (inner) and lower (outer) bosses
42a, 42b, respectively. That is, in the illustrated embodi-
ment, the sides of the slots 92a, 92b are provided with
grooves to receive the rails on the sides of the bosses
42a, 42b. Each of the inner lateral walls 94a, 94b are
axially spaced from the respective boss 42a, 42b, but
could alternatively abut the boss to provide resistance to
thrust loads. Each respective slot 92a, 92b cooperates
with the received boss 42a, 42b to provide support to the
respective adapter leg to resist shifting of the leg in side
and/or upward/downward directions.

[0128] Each of the legs 86a, 86b includes a pair of
opposite side surfaces 96a, 96b extending longitudinally
from near the nose 84 to the rear wall 90a, 90b. The legs
864a, 86b are connected via a central portion 140 extend-
ing rearward from the front end 80 and have a rearward
facing bearing surface 142. The front portion 144 of side
surfaces 96a, 96b connects legs 86a, 86b. The pair of
opposed side surfaces 96a, 96b may be bounded by one
or more support (not shown) welded on or otherwise fixed
to the lip 12 adjacent each side surface 96a, 96b. These
exterior supports (not shown) could be in lieu of internal
supports 42a, 42b and/or 72, 74.

[0129] The bearing surface 142 abuts against the lip
leading surface 30 when the adapter 14 is mounted
thereon. In the illustrated embodiment, bearing surface
142 is curved to complement the curved leading surface
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30. It will be appreciated that various designs of leading
surfaces on the lip 12 and a complementary bearing
surface 142 on the adapter 14 are possible. The above
is merely given by way of example. For example, the
leading surface 30 may define a protrusion or a recess for
engaging with a complementary recess or protrusion
(respectively) of the adapter 14. As another example,
the leading surface 30 and bearing surface 142 could
each be angular or have a non-uniform curve.

[0130] The lower leg 86b defines an external lower
surface 98 extending from a rear portion of the nose
84 to the rear end 82.

[0131] The upper leg 86a defines an external upper
surface 100 extending from a rear portion of the nose 84
to the rear end 82, and having a front portion 102 and a
rear portion 104. In the illustrated embodiment, rear
portion 104 is recessed relative to the front portion 102
but it need not be. The rear portion 104 has an outer
surface 105. The front portion 102 defines a rearward
facing lateral wall 106 (best seen in FIG. 19) adjacent the
rear portion 104 to define the front of the recessed rear
portion 104.

[0132] In the illustrated embodiment, the rearward fa-
cing lateral wall 106 has a general C-shape when viewed
from above, defining a central portion 107a generally
parallel to the upper leg rear wall 90a and side portions
107b, each side portion 107b extending from the central
portion 107a towards its respective upper opposed side
portion 96a and the upper leg rear wall 90a. Other con-
figurations of the rearward facing lateral wall 106 are also
possible.

[0133] The upperleg 86a (in this embodiment, the rear
portion 104) defines a lock opening 112. In the illustrated
embodiment, lock opening 112 is elongated and includes
a narrowed front portion 110 and a narrowed rear portion
114 (best seen in FIGS. 15 and 19), though other shapes
are possible. In this embodiment, lock opening 112 is
located in the rear portion, but it could be in both front and
rear portions or only in the front portion.

[0134] The rear facing lateral wall 106 includes a pro-
jection 117 defining a retaining surface 118 on an under-
side thereof. In the illustrated embodiment, projection
117 is one the narrowed front portion 110. Retaining
surface 118 acts as a coupling formation to retain a wear
cap 22 to wear member 14.

[0135] In this embodiment, the retaining surface 118
overlies a coupling portion 163 on the wear cap 22
(described in more detail below). In the illustrated embo-
diment, coupling portion 163 is formed on a forwardly-
extending tongue 163, but other embodiments are pos-
sible. Forexample, the projection 117 may be formedasa
tongue with a retaining surface 118 for overlying an
upward-facing surface of the rear wear cap 22. A plurality
of retaining surfaces 118 could be provided on the adap-
ter to retain the wear cap to the adapter. The retaining
surface(s) 118 could be positioned at other locations
besides the front end of the wear cap.

[0136] The retaining surface(s) 118 could optionally be
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biased (e.g., by an elastomer) to retract during installa-
tion of the wear cap and return to a retaining position
when the wear cap is positioned in an installed position.
Alternatively, the wear cap could include biased a cou-
pling portion(s) that retracts during installation and re-
turns to a retaining position beneath a retaining surface
on the adapter when the wear cap is in an installed
position. While in the illustrated embodiment, retaining
surface(s) 118 cooperate with the lock to retain the wear
cap 22 to wear member 14 (described below), retaining
surface(s) 118 could retain the wear cap without use of
the lock.

[0137] A step portion 125 of adapter 14 defines shelf
120 that is recessed from the rear portion outer surface
105. The shelf 120 defines a concave front facing surface
122 forming a bearing surface; other shapes are possi-
ble. The shelf 120 extends forward into the lock opening
108. A front facing central lateral wall 124 extends from
the shelf 120 to the rear portion outer surface 105. The
space defined by shelf 120 and lateral wall 124 receives
the coupling portion 163 of wear cap 22.

[0138] A lower portion of the longitudinally extending
lock opening 112 defines a pair of optional ledges 126
(best seen in FIGS. 13 and 15), each on an opposing
longitudinal side thereof, extending from the concave
front facing surface 122 towards the narrowed front por-
tion 110. As described in more detail below, the ledges
126 prevent the spool 180 of lock 24 from falling through
the lock opening 112.

[0139] The central portion of lock opening 112 is simi-
larly dimensioned to, and is in registration with, the
through-hole 36 in the lip 12, and a lock opening 128
defined by the lower leg 86b, to allow the lock 24 to fit
therethrough, as described in more detail below.

[0140] The lower leg lock opening 128 is partially de-
fined by a lateral wall 129 (forming a bearing surface)
located at a rear end thereof (best seen in FIG. 13). The
lateral wall 129 extends from the lower leg inner surface
95 to the lower leg external lower surface 98, though
other arrangements are possible. For example, bearing
surface 129 may extend only partially through lock open-
ing 128. In another example, lock opening may could be
closed at its lower end.

[0141] The upper surface rear portion 104 defines a
stabilizing formation 130 near the rear end 82 including a
frontfacing bearing wall 132 toresistrearward movement
of the wear cap 22. In the illustrated embodiment, the
stabilizing formation comprises a pair of indentations
130, each recessed relative to its respective upper op-
posed side surface 96a and rear portion outer surface
105. As best seen in FIGS. 13 and 14, each indentation
130 includes (i) a front facing bearing wall 132, (ii) a
curved upward facing surface 134 rising from the front
facing bearing wall 132 towards the front portion 102 and
merging with the rear portion outer surface 105, and (iii) a
longitudinal wall 136 extending between the curved up-
ward facing surface 134 and the rear portion outer sur-
face 105, and tapering towards the front portion 102.
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Each indentation 130 is located rearward of the front
portion 102 and forward of the upper leg rear wall 90a.

[0142] In other embodiments, the indentations 130
may have a different shape, or a different location, or
the stabilizing formations may comprise protrusions
rather than recesses. In other embodiments, the rear
portion 104 may not be recessed relative to the front
portion 102. In other embodiments, the front facing bear-
ing wall(s) can be provided otherwise. In one example,
front facing lateral wall 124 could resist rearward move-
ment of the wear cap 22. In another example, a front
facing lateral wall could be provided at the rear end of the
wear cap 22 (not shown).

[0143] In the illustrated embodiment, a groove 131
extends along each of the outer sides of upper surface
100 of adapter leg 86a between the rear wall 90a and the
respective indentation 130 to receive the sidewalls 171 of
wear cap 22 to resist side loads on the wear cap. Alter-
natively, grooves 131 could be omitted such that side-
walls 171 extend along side surfaces 96a of leg 86a.
Support for wear cap 22 to resist side loads could be
otherwise provided.

[0144] In the illustrated embodiment, wear cap 22 is
captured and retained against upward movement by
retaining surface 118 of wear member 14 at a forward
portion of wear cap 22 and by a retaining surface 194 of
lock 24 at a rearward portion of the wear cap (as de-
scribed below). The wear cap 22 is preferably not held
tightly against the wear member by retaining surfaces
118, 194.

[0145] The wear cap 22 will now be described in more
detail with reference to FIGS. 20to 25. The wear cap 22is
formed from steel or other hard material, preferably hard-
er than the material comprising the adapter 14. Wear cap
22 could optionally be formed as a composite member
with an outer wear resistant surface.

[0146] The rear wear cap 22 is configured to mount on
the rear portion 104 of the adapter 14 to provide protec-
tion against wear, but could be mounted at other locations
in lieu of or in addition to on rear portion 104, e.g., on front
portion 102 and/or lower leg 86b. In the illustrated em-
bodiment, the upper wear surface 150 of the wear cap is
aligned with or recessed from the outer surface of the
front portion to minimize additional loading and/or wear-
ing of the wear cap 22. Nevertheless, the rear portion 104
need not be recessed. For example, the rear portion
could have the same extension as front portion 102 (or
raised above front portion) with the wear cap set over
adapter leg 86a.

[0147] Therearwearcap 22 preferably has a generally
C-shaped configuration with a central wear panel to
overlie a top of adapter leg 86a and opposite sidewalls
171 to extend along the sides of leg 86a and fit in grooves
131. The bottom ends of sidewalls 171 are preferably
spaced from adapter 14, but could alternatively engage
the adapter. Sidewalls 171 could be omitted and side
support otherwise provided such as by the sides of the
wear cap. In the illustrated embodiment, wear cap 22
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comprises an upper wear surface 150, a profiled lower
engagement surface 152 facing leg 86a, an opening 154
extending through the upper wear surface 150 and the
lower engagement surface 152, a front coupling portion
156, engagement wings 158, and a rear coupling portion
160 (best seen in FIG. 25). In other embodiments, wear
cap 22 may have different configurations.

[0148] In this embodiment, the front coupling portion
156 comprises a front facing wall 161 having a protrusion
or tongue 163 at a lower portion thereof and extending
forwards of the front facing wall 161 and beyond the
upper wear surface 150. The coupling portion 156 is
configured to engage with a complementary coupling
formation (e.g., projection 117) on the adapter 14. The
protrusion 156 may be located generally centrally on the
rear wear cap 22 (when viewed from above or below, i.e.
generally central in a lateral direction).

[0149] In other embodiments, the projection 156 may
be split into two or more forward protrusions. In other
embodiments, the front portion coupling portion may
comprise a recess operable to engage with a comple-
mentary protrusion on the adapter. In other embodi-
ments, the coupling portion may be a portion of the wear
surface 150 over which retaining surface 118 extends.
[0150] Each of the engagement wings 158 extends
down from sidewalls 171 and is complementarily re-
ceived in a respective indentation 130 on the adapter
14. Each engagement wing 158 comprises a rear facing
bearing wall 162 for abutting the corresponding front
facing bearing wall 132 to resist rearward movement of
the wear cap. Each engagementwing 158 alsoincludes a
downward facing surface 164 that opposes the corre-
sponding upward facing surface 134. In the illustrated
embodiment, downward facing surface 164 is spaced
from upward facing surface 134, though they could con-
tact. Each of the engagement wings 158 tapers both
laterally (towards the respective side 136) and upwardly
(towards the upper wear surface 150 of the rear wear cap
22) as the engagement wing 158 extends towards the
front wall 168. Other shapes are possible. Alternatively,
engagement wings 158 could be recesses in sidewalls
171 thatreceive complementary projections on the adap-
ter.

[0151] In the illustrated embodiment, the upper wear
surface 150 extends from a rear wall 166 extending the
full width of the wear cap 22 to a front wall 168 having a
general C-shape, complementary to the C-shape profile
of the rearward facing lateral wall 106. That is, the front
wall 168 comprises a narrowed central portion 169a and
side portions 169b extending from either side 171 of the
wear cap 22 to the narrowed central portion 169a. The
front wall 168 has a complementary shape to the rear-
ward facing lateral wall 106. The front and rear edges of
wear cap 22, though, could have other shapes.

[0152] The rear coupling portion 160, in the illustrated
embodiment, includes a boss extending downward from
upper wear surface 150 to set on or oppose shelf 120.
Boss 160 has a forwardly extending tongue 172 to be
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retained by lock 24, and a generally central, rear facing
wall 170 opposing the front facing central lateral wall 124
(bestseen FIGS. 8 and 40). The tongue 172 is configured
to locate beneath a corresponding retaining surface 194
oflock 24 (described in more detail below) so that the lock
resists the wear cap 22 from moving in the upward
direction away from the wear member.

[0153] The rear wear cap 22 further comprises a front
facing wall 174 extending from an upper surface of the
tongue 172 to the upper wear surface 150.

[0154] The rear boss feature 160 further comprises
side walls 176 extending from opposing sides of the rear
facing wall 170 to the forward facing tongue 172.
[0155] Intheillustrated embodiment,lock 24 includesa
spool 180 and wedge 240. Reference is now made to
FIGS. 26 to 33, which illustrate part of the multi-part lock
24, namely a spool 180, in more detail.

[0156] The spool 180 comprises an elongate body 182
defining abody axis 184, and havingahead 186 and aleg
188 extending from the head generally along the body
axis 184. When viewed from the front or rear, the body
axis 184 is aligned with a vertical axis 185 (the levitational
axisin FIG. 1), butwhen viewed from either side, the body
axis 184 is offset from the vertical axis 185 by a small
angle with the bottom end of leg 188 forward of head 186.
The small angle may be between 2 degrees and 10
degrees from the vertical. Other offset angles are possi-
ble (larger or smaller), or the body axis may be vertical
(i.e. without any appreciable offset).

[0157] The head 186 optionally protrudes beyond the
leg 188 in the lateral direction (labelled "LAT." in FIG. 28
(showing the front side of the spool 180) and FIG. 29
(showing the rear side of the spool 180)) and forms a pair
of shoulders 190, each having a similar dimension (and
preferably a complementary formation) to each of the
ledges 126 of the adapter 14. In other embodiments, the
surface of the shoulder 190 may not be complementary to
the surface of the respective extended slot ledge 126.
Different configurations are also possible. The shoulders
190 may also be omitted.

[0158] Spool 180 preferably includes two arms 192,
196 to capture a portion of the wear cap 22 and a portion
of the wear member 14. Nevertheless, one retaining
surface 194 such as one upper arm 192 could be used
toretain the wear cap. Both arms could be omitted, e.g., if
the retaining surface 194 is formed in arecessin the spool
to receive a portion of the wear cap or if the wear cap is
retained by other retaining surfaces on the adapter with-
out the cooperation of the lock.

[0159] In the illustrated embodiment, the wear cap is
retained to the wear member by at least one retaining
surface 118 on the wear member and at least one retain-
ing surface 194 on the lock. Nevertheless, the wear cap
could be retained by at least one retaining surface only on
the adapter or at least one retaining surface only on the
lock.

[0160] In the illustrated embodiment, the head 186
defines an upper arm 192 at an upper portion thereof.
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The upper arm 192 extends rearward in a longitudinal
direction (labelled "LONG." in FIG. 31). While the rear
end 195 of upper arm 192 is shown as having a convex
profile when viewed from above or below, it could have
any shape. The upper arm 192 defines a retaining sur-
face 194 on a lower portion thereof to overlie tongue 172
and retain wear cap 22 on adapter 14.

[0161] In the illustrated embodiment, the leg 188 de-
fines a lower arm 196 at an upper portion thereof. Never-
theless, arm 196 could be provided on the head 186. The
lower arm 196 extends in the same longitudinal direction
as the upperarm 192, and also has a convex end surface
199 when viewed from above or below but could have any
shape. The lower arm 196 defines an engagement sur-
face 198 on an upper portion thereof. The retaining sur-
face 194 and engagement surface 198 are optionally
parallel to each other and are of similar dimensions.
The lower arm engagement surface 198 is at approxi-
mately the same height as the shoulders 190. The lower
arm 196 also defines, lower in this embodiment, angled
lower surface 200 that opposes lip 12. Regardless of the
particular shapes, spool arms 192, 196 receive and
capture tongue 172 of wear cap 22 and step portion
125 of adapter 14. In embodiments where a rear wear
capis notused, the step portion 125 of the adapter can fill
the space between upper arm 192 to lower arm 196 of
spool 180. In such an arrangement, the step portion may
be enlarged and/or the gap between the spool arms
reduced. Other arrangements without a rear wear cap
are possible including, for example, a spacer used in
place of the wear cap, a gap existing between the step
portion and one or both spool arms, the elimination of one
or more spool arms, etc.

[0162] The upper and lower arms 192, 196 preferably
extend generally perpendicular to the vertical axis 185,
though other extensions are possible.

[0163] Thehead 186 defines arear surface 201 having
a slightly convex profile (but other shapes, such as a
planar surface, are possible) and extending between the
upper arm 192 and the lower arm 196. When mounted on
the adapter 14, the rear surface 201 engages with the
step portion 125 of the adapter 14 to resist forward move-
ment of the adapter 14 from lip 12. Rear surface 201 also
opposes the front end of tongue 172 of the rear wear cap
22 (best seen in FIGS. 8 and 40). Rear surface 201 of
spool 180 is preferably spaced from tongue 172, but
contact could be made.

[0164] Side surfaces 202 of the leg 188 extend gen-
erally parallel to the body axis 184 (and the vertical axis
185) for the length of the leg 188.

[0165] A rear surface 204 (best seen in FIG. 29) of the
leg 188 extends generally parallel to the body axis 184
(whichis longitudinally offset from vertical) along a middle
section 206 of spool 180, extending from a lower part of
the lower arm 196 to a lower section 208. In this embodi-
ment, both the middle section 206 and lower section 208
of the rear surface 204 define slightly convex surfaces,
but other surface profiles are possible. The lower section
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208 defines a bearing surface 210 to contact lower leg
86b.

[0166] In the illustrated embodiment, the bearing sur-
face 210 slopes rearwardly from a lower part of the middle
section 206 to a foot 212 of the spool 180 and is generally
parallel to the vertical axis 185.

[0167] In this embodiment, the head 186 and leg 188
have a single (unitary) construction, but in other embodi-
ments, they may be separate parts that are coupled
together. Other shapes of spool 180 are possible.
[0168] A front surface 214 of the spool 180 preferably
extends generally parallel to the body axis 184 (which is
longitudinally offset from the vertical axis 185) from a top
216 of the spool 180 to a bevel portion 218 near the
bottom of the leg 188. The bevel portion 218 slopes
rearwards and extends to the foot 212 at the bottom of
the leg 188.

[0169] The junction of the bevel portion 218 and the
foot212is on or near the body axis 184 (although in other
embodiments this may not be the case).

[0170] In the illustrated embodiment, the front surface
214 defines an arcuate, concave recess 220 extending
from the top 216 towards, and then partially beyond the
start of, the bevel portion 218. A positive screw thread
222 formed of spaced helical ridges is provided on the
arcuate recess 220, extending from a lower part of the
head 186 to above the bevel portion 218, though other
thread formations are possible. An optional screw thread
stop 224 is provided at the lowest part of the positive
screw thread 222 to prevent a wedge (described in more
detail below) from being screwed beyond the stop 224.
Front surface 214 could have other configurations to
complement other kinds of wedges or other drivers.
[0171] In this embodiment, the middle and lower sec-
tions 206, 208 of the leg 188 are free of any lateral or
longitudinal protrusions. This has the advantage that the
leg 188 can be easily inserted into the longitudinally
extending opening 154 in the rear wear cap 22, the lock
opening 112 of the adapter upper leg 86a, the through-
hole 36 of the lip 12, and the lock opening 128 of the
adapter lower leg 86b, as will be described in more detail
below. Also as described below, the wear cap 22 may be
installed after insertion of spool 180.

[0172] However, in other embodiments, it may be de-
sirable to add alower arm (not shown) at or near either the
lower part of the middle section 206 or an upper part of the
lower section 208. This lower arm could help resist forces
on the adapter 14 by engaging with (coupling to) the outer
face 34 of the lip 12 or a feature defined by the adapter
lower leg 86b.

[0173] Reference is now also made to FIGS. 34 to 38,
which illustrate, inter alia, the other part of the 24 of this
embodiment, namely a wedge 240, in more detail.
[0174] The wedge 240 comprises a cylindrical portion
246 having an external surface taper angle 248, which in
this embodiment is approximately 3 degrees (although a
smaller or larger taper angle is possible) relative to the
vertical axis 185. The taper angle 248 isillustrated in FIG.
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34 using a vertical broken line 252.

[0175] The cylindrical portion 246 defines an external
negative thread (in the form of a helical groove having a
relatively wide pitch) 254 recessed therein, though other
thread formations could be used.

[0176] Arelatively wide, helically shaped land segment
256 is formed between adjacent spiralling groove seg-
ments of the negative thread 254.

[0177] In one embodiment, the pitch of the thread 254
on the wedge 240 is approximately one inch (25mm) and
the width of the thread is approximately ¥ of an inch
(3mm), although the pitch and width could be selected
from a range of suitable values. The thread 254 is pre-
ferably formed with curved corners to form a robust
thread thatis not susceptible to peening or other damage.
The upper (or rear) end 258 of the wedge 240 defines a
turning formation 260 recessed therein to facilitate en-
gagement with a tool, such as a wrench, for turning the
wedge 240. In the preferred embodiment, formation 260
is a square socket, although other arrangements could
be used.

[0178] The taper angle 248 can be selected to provide
a desired take-up of the adapter 14 on the support
structure, e.g., the lip 12. For example, if the taper angle
248 is increased, the rate at which the adapter 14 moves
to the set position on the support structure is increased,
but at the expense of tightening force (i.e., more torque is
required to turn the wedge 240); conversely, if the taper
angle 248 is decreased, the rate at which the adapter 14
moves to the set position on the support structure is
decreased, but the tightening force is reduced. The taper
angle 248 can be designed to match the particular task. In
most cases, it is expected that the holding power of the
lock 24 would be approximately the same provided the
wedge 240 is not formed with too small a diameter at the
forward (or lower) end 262 to provide sufficient strength.
[0179] AsbestseeninFIG.37,whichshowsthewedge
240 received into the recess on the keyway insert 44 and
into the recess 220 in the spool 180 and screwed into the
thread 222 on the spool. The land segment 256 (between
adjacent portions of the thread 248) provides a large
surface area to press against both the rear surface 76
of the keyway insert 44 and the front surface 214 of the
spool 180. The relatively large land segment 256 enables
the lock 24 (comprising the spool 180 and wedge 240) to
resist large loads with acceptable levels of stress and
without the need for threads to be formed in a wall of the
keyway 36 of the lip 12. The relatively wide pitch of the
thread 254 also permits the wedge 240 to be quickly
moved into and out of the spool 180.

[0180] Installation of the wear assembly 10 will now be
described with particular reference to FIGS. 38 to 40,
which show a small portion of the wear assembly 10 in
enlarged view prior to mounting of the rear wear cap 22,
during mounting of the rear wear cap 22, and after
mounting the rear wear cap 22, respectively. FIG. 41
illustrates in enlarged detail a part of the wear assembly
10 of FIG. 8 once the lock 24 has been fully installed.
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[0181] To mount the adapter 14, it is rearwardly slid
onto the lip 12 with the upper leg 86a above the inner face
32 and the lower leg 86b below the outer face 34 so that
the upper leg slot 92a slidingly engages with the upper
boss 42a such that the slot 92a encloses the flanges 54 of
the upper boss 42a. Similarly, the lower leg slot 92b
slidingly engages with the lower boss 42b such that
the slot 92b encloses the flanges 54 of the lower boss
42b.

[0182] When mounted in this way, the adapter 14 is
positioned at the correct location on the lip 12, with the
upper leg lock opening 112 is in registration with the lip
through-hole (or keyway) 36 and the lower leg lock open-
ing 128.

[0183] Once the adapter 14 is correctly positioned, the
spool 180 is inserted (with the foot 212 and the bevel
portion 218 as the leading surfaces) into the lock opening
112, the lip through-hole (or keyway) 36, and the lower leg
lock opening 128. Atthis point, shoulders 190 of the spool
180 rest on the extended ledges 126 of the adapter 14,
thereby preventing the spool 180 falling through the
upper leg lock opening 112.

[0184] By moving the spool 180 forwards (in the direc-
tion of arrow C in FIG. 39), the wear cap 22 can be
mounted on the adapter 14 by moving the wear cap 22
downwards (in the direction of arrow B in FIG. 38) and
pivoting the front portion coupling structure 156 down-
wards and engaging it beneath the retaining surface 118
of the adapter 14. The rear wall 166 of the wear cap 22
can then be lowered towards the adapter 14 so that
profiled lower engagement surface 152 of the wear
cap 22 sets over the rear portion 104 of the upper surface
100. In particular, the forward facing tongue 172 sets on
or over the shelf 120 of the adapter 14, the wear panel of
wear cap sets on outer surface 105 of rear portion 104,
and the rear facing walls 162 of the engagement wings
158 oppose the front facing bearing walls 132 of the
indentations 130 of the adapter 14.

[0185] The downward facing surfaces 164 of the en-
gagement wings 158 are position in proximity to the
upward facing ledges 134 of the adapter 14, but they
may remain spaced apart. The rear facing wall 170 of the
wear cap 22 are also in proximity to the front facing central
lateral wall 124, but may remain spaced apart.

[0186] The spool 180 canthen be moved rearwards (in
the direction of arrow D in FIG. 40), so that the following
occurs: (i) the upper arm 192 and the lower arm 196
capture tongue 172 of wear cap 22 and step portion 125
of adapter 14 between them such that the retaining sur-
face 194 of the upper arm 192 slides over, and remains
above, the forward facing tongue 172 (of rear boss fea-
ture 160) of the rear wear cap 22; (ii) the rear surface 201
of the head of spool 180 abuts against the front-facing
surface 122 of step portion 125 of adapter 14; (iii) the
engagement surface 198 of the lower arm 196 slides
under, and remains beneath, the step portion 125 of the
adapter 14; and (iv) the bearing surface 210 of spool leg
188 abuts against, or is in proximity to, a forward facing
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portion of the lower leg 86b defining the lock opening 128.
[0187] It may be preferred to mount the wear cap 22
prior to inserting the spool 180. In such a case, the spool
180isinserted through the longitudinally extending open-
ing 154 in the wear cap 22, the lock opening 112, the lip
through-hole (or keyway) 36, and the lower leg lock
opening 128. Regardless of whether the spool 180 is
inserted prior to or after the wear cap 22 is mounted, the
remaining arrangement of the parts is the same.

[0188] The wedge 240 is inserted through the opening
154 in the wear cap 22. A wrench (or other convenient
tool) is used to engage the turning formation 260 and to
rotate the wedge 240 so that the thread 254 on the wedge
engages with the complementary threads 222 on the
spool 180. As the leading end 262 of the wedge 240
moves towards the thread stop 224, the wedge 240 urges
the spool 180 rearwards. The screwing of the wedge
continues until the wedge 240 tightens to a set level of
torque with rear surface 201 of spool 180 pressed against
front wall 122 of step portion 125 of adapter 14, and rear
surface 210 of spool 180 pressed against front facing wall
of lock opening in lower leg 86b. Nevertheless, it is
possible when assembled that one of the rear surfaces
201 or 210 could remain spaced from its complementary
bearing surface on the adapter and contact when loads
are applied to the adapter and/or wear occurs.

[0189] As bestseenin FIG. 41, insertion of the wedge
240 ensures that the rear wear cap 22 is retained on the
adapter 14, and simultaneously ensures that the adapter
14 is retained on the digging edge 12. That s, tongue 163
sets under the retaining surface 118 on adapter 14 and
tongue 172 sets underneath retaining surface 194 on
lock 24 (i.e., the arm 192 of spool 180) to resist upward
movement of the retainer away from the adapter (along
the levitational axis). Since the wear cap is preferably not
tightly held in place, the wear cap may rattle somewhat
between the wear member and lock surfaces that contain
the wear cap.

[0190] In the illustrated embodiment, lateral forces on
the wear cap are primarily resisted by the inner surfaces
of arms 171 bearing against the vertical walls of grooves
131 in the adapter.

[0191] To remove the adapter 14, the wedge 240 is
turned counter-clockwise to drive the wedge 240 upward
so that it can be lifted out of the wear assembly 10. The
spool 180 is then moved forwards (in the direction of
arrow Cin FIG. 39) so that the upper and lower arms 192,
196 disengage from the tongue 172 of the rear wear cap
22 and the upper leg 86a of the adapter 14. The rear wear
cap 22 can then be pivoted upwards and removed from
the wear assembly 10, in the reverse process to that
described with reference to FIGS. 38 to 40.

[0192] The spool 180 can then be removed from the
wear assembly 10, and the adapter 14 can then be pulled
from the lip 12.

[0193] The front wear cap 20, if used, can be mounted
and removed in a conventional manner.

[0194] An alternative embodiment of the lock 324 will
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now be described with reference to FIGS. 42 to 48.
[0195] FIG. 42 is a front elevation view of a stepped
spool 280 as an alternative to the spool 180. The primary
difference between the spool 180 and the stepped spool
280 is that the stepped spool 280 has an arcuate recess
320 on a front side comprising (i) a first portion 320a
extending generally parallel to the body axis 184 for part
ofits length, (ii) a second portion 320b angled towards the
body axis 184 for part of its length, and (iii) a third portion
320c extending generally parallel to the body axis 184 for
part of its length, as the arcuate recess 320 extends
towards the lower section 208 of the leg 188. In contrast,
the arcuate recess 220 on the spool 180 is generally
parallel to the body axis 184 along its length.

[0196] Inembodiments where the stepped spool 280 is
used, itis preferred to have a stepped keyway insert 344,
as illustrated in FIG. 44.

[0197] The primary difference between the keyway
insert 44 and the stepped keyway insert 344 is that the
stepped keyway insert 344 has a rear surface 376 com-
prising (i) a first portion 376a extending generally parallel
to the body axis 184 for part of its length, (ii) a second
portion 376b angled towards the body axis 184 for part of
its length, and (i) a third portion 376c extending generally
parallel to the body axis 184 for part of its length. In
contrast, the keyway insert rear surface 76 is generally
parallel to the body axis 184 along its length.

[0198] The stepped spool 280 and stepped keyway
insert 344 are preferably used with a stepped wedge 340,
as illustrated in FIG. 45.

[0199] The primary difference between the wedge 240
and the stepped wedge 340 is that the stepped wedge
340 comprises an upper frusto-conical portion 342, a
lower frusto-conical portion 344, and a central cylindrical
(or other shaped) portion 346 between the upper and
lower frusto-conical portions 342, 344. The diameter of
the central cylindrical portion 346 matches the diameter
of the lowest part of the upper frusto-conical portion 342,
and the highest part of the lower frusto-conical portion
344. The frusto-conical portions 342, 344 have the same
external surface taper angle 348, which in this embodi-
ment is approximately 5 degrees (although a smaller or
larger taper angle is possible) relative to the vertical axis
185. The taper angle 348 is illustrated in FIG. 45 using a
vertical broken line 352.

[0200] In a similar way to wedge 240, the external
negative thread (in the form of a helical groove having
a relatively wide pitch in this example) 254 extends sub-
stantially for the entire length of the stepped wedge 340,
though other kinds of thread could be used. The thread
continues from the upper frusto-conical portion 342,
across the cylindrical portion 346 (also referred to as a
step portion), and then along the lower frusto-conical
portion 344. However, in other embodiments, the cylind-
rical portion 346 may be unthreaded. In another embodi-
ment, only one of the frusto-conical portions of the wedge
could be threaded. In another embodiment, the central
portion does not contact the spool 280 and/or the front
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support 344. Having the cylindrical portion 346 allows a
wider taper (a larger taper angle 348) on the frusto-
conical portions 342, 344 without reducing the diameter
ofthe wedge 340, which could lead to an increased risk of
the wedge 340 breaking during use.

[0201] When the lock 324 is assembled, as shown in
FIG. 48, the upperfrusto-conical portion 342 of the wedge
340 aligns with both the first portion 320a of the spool 280
(ontherearside), and the first portion 376a of the stepped
keyway insert 344 (on the front side). Similarly, the lower
frusto-conical portion 344 of the wedge 340 aligns with
both the third portion 320c of the spool 280 (on the rear
side), and the third portion 376c¢ of the stepped keyway
insert 344 (on the front side). The central cylindrical
portion 346 of the wedge 340 aligns with both the second
portion 320b of the spool 280 (on the rear side), and the
second portion 376b of the stepped keyway insert 344
(on the front side).

[0202] Providing the wedge with complementary
stepped components allows for more take up and/or
more securely holding the adapter 14 to the lip 12.
[0203] Locks 24, 324 have a number of advantages.
For example, lock 24, 324 directly retains two compo-
nents (the wear member 14 and the rear wear cap 22),
whereas prior art locks directly retain one of the wear
member or wear cap. The lock 24, 324 provides retention
in two orthogonal directions, i.e., it holds the wear mem-
ber 14 back into the digging edge 12, and it holds wear
cap 22 from moving up from the wear member 14.
[0204] The lock 24, 324 is only required to hold the
rearward portion of the wear cap 22 vertically down-
wards, all other loads are directed to stabilizing surfaces.
The lock 24, 324 is isolated from loads applied to the rear
wear cap 22. Failure of the rear wear cap 22 will not
jeopardize the primary function of the lock 24, 324 to
secure the adapter 14 to the lip 12.

[0205] The method of installation for the disclosed
embodiments is to pivot (or rotate) the wear cap 22 into
place (compared with prior art wear caps that require
linear installation, i.e., with wear cap rails being moved
through grooves on the adapter). The rear wear cap 22 is
removed in a direction orthogonal to material flow (verti-
cally up), which means that the rear wear cap 22 rotates /
pivots then pulls straight away from the adapter 14 (and
any fines therebetween or thereon) instead of slidingon a
rail.

[0206] Thelock 24, 324 retains the rear wear cap 22 in
adirection orthogonal to material flow. The multi-part lock
24, 324 has stabilizing features which prevent excess
migration of any part of the lock 24, 324 if the rear wear
cap 22 is lost.

[0207] Other advantages of this embodiment relate to
the spool 180, 280. The spool 180, 280 only requires
arms at the upper end of the spool. Any engagement on
adapter lower leg 86b is limited for rearward longitudinal
force (into the bucket) and forward motion of the adapter
lower leg 86b. The spool 180, 280 has features (e.g.,
shoulders 190) that prevent it from falling through the
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adapter 14 during installation and removal. The spool
180isretained in away that allows it to slide longitudinally
forward, thereby releasing the rear wear cap 22.

[0208] The lock 24, 324 installs and removes from the
upper side of the lip 12 only, and it will not fall through to
the underside of the bucket. This improves safety of
personnel in installing and, particularly, removing the
adapter 14. Convenient sliding of spool 180, 280 after
removal of the wedge 240, 340 allows the rear wear cap
22 to be changed without removal of the spool 180, 280.
Vertical retention features are only provided on the adap-
terupperleg 86a. Thereis noneed to pry the bottom of the
spool 180, 280 rearward to release engagement with
adapter 14. There are fewer system components, and
a simpler installation and removal process, compared
with having a dedicated lock for the rear wear cap 22. The
lock 24, 324 may be usable in multiple GET configura-
tions (for example, with or without a rear wear cap 22).

[0209] Otherlock arrangements may be used than the
ones described above. For example, a similar design of
wedge and spool arrangement to that shown in U.S.
Patent No. 6,986,216 may be used, or alternative de-
signs may be used. Wedges driven by a hammer, bolts or
other arrangements could be used instead of a threaded
wedge and spool. Other locks without a wedge or spool
could be used. The lock may comprise one or more than
two components.

[0210] The design of the above embodiment has var-
ious manufacturing benefits including, for example, re-
duced fit requirements for the adapter lock combination.
Fit areas are more localized in the upper leg 86a of the
adapter 14 (rather than both the upper and lower legs
86a, 86b). The spool fit does not span the adapter legs
864a, 86b. A simplified lower leg 86b design provides more
options for manufacturing.

[0211] The design of wedge 340 has a dramatically
increased take-up / taper angle, made possible by a step
between the tapered portions. This step allows for alarge
taper angle while retaining an acceptable diameter at
both the top and bottom of the wedge 340. By tapering
only the surfaces that contact the other components
(keyway insert 344 and spool 280) the total height range
and strength of the lock 324 can be maximized. The take-
up may be double that of prior art wedges.

[0212] Another embodiment of the present invention
will now be described with reference to FIGS. 49 to 63
which illustrate a wear assembly 410 mounted on a
conventional lip 412 of a bucket (not shown). In this
embodiment, the lip 412 is of a type that does not define
an aperture through which a wear member couples to the
lip 412. The lip 412 comprises a series of spaced bases
417 (only oneiisillustrated in FIG.49); typically each base
417 is provided between adjacent noses for supporting
teeth. Each base 417 is configured to accommodate a
wear member 412 thereon. In this embodiment, the wear
member 412 is a shroud.

[0213] The wear assembly 410 comprises the shroud
414, a wear cap 422, and a lock 424 for holding the
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shroud 414 to the digging edge 412 and for simulta-
neously holding the wear cap 422 to the shroud 414.
[0214] The shroud 414 protects the bucket lip 412 and
directs earthen material into the bucket. The wear cap
422 protects the upper leg of the shroud 414 and, in the
illustrated embodiment, around the lock aperture and the
lock.

[0215] In this embodiment, the base 417 is a cast part
of the lip 412, but in other embodiments it could be
attached by welding or mechanical attachment. In any
event, each shroud 414 is placed over a base 417 on the
front edge of the lip 412.

[0216] The base 417 may comprise a harder wearing
material than the remaining part of the lip 412, for ex-
ample if the base is welded into the lip, (or may have a
hard wearing coating thereon) to resist wear caused by
the shroud 414 during operation. Nevertheless, the other
parts of the lip 412 are not necessarily softer than the
base 417.

[0217] Each base 417 comprises a front surface 419,
an upper surface 421, side surfaces 423 and an upstand-
ing boss 425 generally centrally located between the side
surfaces 423 and protruding above the upper surface
421. The boss 425 has a rear surface 427 against which
the lock 424 abuts when holding the shroud 414 in place.
The base 417 and shroud 414 have complementary
surfaces to allow mutually stable and secure coupling.
[0218] Intheillustrated embodiment, front surface 419
defines a slightly convex curved shape which curves
about two generally perpendicular axes, though other
configurations are possible. In particular, front surface
419 is curved generally about a vertical axis so that it
curves rearward as it approaches each respective side
surface 423, and is also curved generally about a hor-
izontal axis so that it also curves rearward as it ap-
proaches the upper surface 421, and a lower surface
(not visible in the drawings) opposite the upper surface
421.However, other designs and configurations of aboss
are possible.

[0219] Shroud 414 includes a front-facing wearable
portion 429 and a rear-facing mounting portion 431.
The shroud 414 comprises a pair of spaced apart legs
433, 435 that define a cavity 437 therebetween and that
meet at a central portion 439 (best seen in FIGS. 49 and
50). The cavity 437 is generally open along its sides so
that legs 433, 435 straddle the side surfaces 423 of the
base 417 on the lip 412 when the shroud 414 is mounted
thereon.

[0220] The shroud 414 defines a recess 441 on the
upper leg 433, which in this embodiment is at an upper,
central location, to receive a wear cap 422. In the illu-
strated embodiment, the recess 441 is nearer arear edge
443 of the upper leg 433 than front edge 445, but other
arrangements are possible. The rear edge 443 extends
across substantially the entire width of the upperleg 433.
The front, rear and/or side walls of recess 441 preferably
resist forward, rearward and/or side movement of the
wear cap relative to the wear member, though wear cap
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422 may be loosely held in the recess.

[0221] The upperleg 433 defines a wear cap shelf 447
(best seen in FIG. 49) within, but recessed with respect
to, the wear cap aperture 441. The shelf 447 is located at
a depth to set the wear cap 422, when mounted on the
shelf447, flush with an outer surface of the upperleg 433.
Nevertheless, the wear cap could protrude therefrom or
be recessed relative to the outer surface of upperleg 433.
[0222] The shelf 447 defines a lock opening 449 com-
prising a boss aperture portion 449a and a lock aperture
portion 449b. The boss aperture portion 449a is dimen-
sioned to be placed over and surround the boss 425 of the
base 417. To conform to the shape of the boss 425 (which
tapers towards the front surface 419 of the lip 412), the
boss aperture portion 449a has sidewalls 451 that taper
towards the front of the shroud 414. The lock aperture
portion 449b extends laterally beyond the boss aperture
portion 449a and has generally parallel sidewalls 453, the
lock aperture portion 449b being dimensioned to receive
the lock 424 (as described in more detail below).
[0223] Aridged protruding surface 455 is located gen-
erally centrally on the upper leg 433 outer surface and
extends from the wear cap aperture 441 to the shroud
front edge 445, with the ridge portion 457 extending
longitudinally. This ridged protruding surface 455 pro-
vides additional protection against wear during use of
the shroud 414.

[0224] The wear cap shelf 447 has a generally flat
upper surface 458 and, on an underside of the parallel
sidewalls 453, a convex lower surface 459 (best seen in
FIG. 63). Other shapes could be used.

[0225] The wear cap 422 willnow be described in more
detail with particular reference to FIGS. 54 to 56.
[0226] The wear cap 422 comprises a generally flat
underside 461 (best seenin FIG. 56) and a profiled upper
surface 463 defining sloping surfaces 465 on opposite
lateral sides thereof, and inclined surfaces 467 between
the sloping surfaces 465, each rising from its respective
sloping surface 465 to a central ridge 469 extending
longitudinally. The wear cap, though, could have different
shapes.

[0227] Intheillustrated embodiment, the profiled upper
surface 463 has a similar shape to the ridged protruding
surface 455 so that when the upper wear cap 422 is
mounted in the wear cap aperture 441, the profiled upper
surface 463 becomes a continuation of the ridged pro-
truding surface 455.

[0228] The wear cap 422 also defines a lock aperture
471 therethrough, extending from the upper surface 463
to the underside 461. The lock aperture 471 is generally
slot shaped, and generally centrally located on the upper
wear cap 422, extending laterally across the profiled
upper surface 463. Other shapes are possible.

[0229] A pair of longitudinally extending projections
473 (best seenin FIG. 55) are located beneath opposing
lateral sides of the lock aperture 471 and extend into the
area defined by the lock aperture 471. In this embodi-
ment, the longitudinally extending projections 473 have
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convexuppersurfaces 474 (bestseenin FIG. 63), though
other shapes are possible. These longitudinally extend-
ing projections 473 define coupling portions that are
engaged by the lock 424, as will be described in more
detail below.

[0230] The lock 424 will now be described in more
detail with reference to FIGS. 57 to 63, which illustrate
various views thereof. The lock 424 is essentially the
same as the lock described with reference to FIGS. 6 to
15in U.S. patent number 10,612,214 (which is owned by
the applicant), and so will only be described briefly herein.
However, in other embodiments, different designs of
locks may be used. As can be seen from FIGS. 57 to
63, the lock 424 includes separable pieces, or compo-
nents, but is typically in the form of an integral unit during
use.

[0231] Intheillustrated embodiment, lock 424 includes
two bodies or components 481, 483, that are pivotally
coupled together for movement about a lateral axis 485
(best seen in FIG. 60) between a locked condition (see
FIGS. 59 and 62) and an unlocked condition (see FIG.
63). The bodies could be movably adjusted in other ways
such as shifting linearly relative to each other instead of
pivoting.

[0232] Relative pivoting or hinging of the two compo-
nents 481, 483 may be accomplished with a hinge me-
chanism 487. In the illustrated example, the hinge me-
chanism 487 includes an integral post 489 projecting
from an inner face 491 of the first component 481. An
inner face 493 of the second component 483 includes a
complementary hole (not shown) sized and is located to
receive the post 489 thereby pivotally coupling the first
and second components 481, 483 together in an assem-
bly for limited movement about lateral axis 485. However,
a different hinge mechanism may be used in other em-
bodiments.

[0233] In this embodiment, the pivot axis 485 is gen-
erally parallel to the longitudinal axis (see FIG. 49) of
wear member 414 and perpendicular to the inner (or
contact) faces 491, 493. The pivot connection could have
other constructions. For example, the hinge mechanism
487 could have other constructions including, for exam-
ple, forming each component with a hole for receiving a
pivot pin secured in place by retaining rings or the like.

[0234] Each component 481, 483 defines half of a
frusto-conical channel 495, 497 such that when the
components 481, 483 are aligned they combine to form
a frusto-conical channel 499 for receiving a threaded pin
501. Other kinds of retainers could be used to secure the
lock bodies 481, 483 in their extended position.

[0235] One or optionally both frusto-conical channels
may define a thread (positive or negative) for engaging
with a complementary thread (negative or positive) of the
threaded pin 501. In other embodiments, neither the
frusto-conical channels nor the pin may be threaded.
Other shapes of channels and pins are possible. The
channel(s) could also be partially threaded or threaded in
a discontinuous way.
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[0236] A hex socket 503 or other tool engaging forma-
tion is provided at the top of the threaded pin 501 for
turning the threaded pin 501. When the threaded pin 501
is screwed into the frusto-conical channel 499, the com-
ponents 481, 483 are locked in position (as shown in FIG.
59).

[0237] When the threaded pin 501 is removed, com-
ponents 481, 483 are unlocked and can pivot about axis
485 from the locked configuration to the unlocked con-
figuration, where the length of the lock 424 is shorter than
in the locked position.

[0238] Inother embodiments, pin 501 could take many
different forms and be received in other openings pro-
vided in one or both components.

[0239] Thelock424 hasfirstand secondendwalls 511,
513 on opposite lateral sides thereof.

[0240] Each end wall 511, 513 has a pair of lobes or
arms 515, 517 spaced from each other and having gen-
erally convex outer surfaces. A concave end wall surface
519is defined between the upper 515 and lower 517 lobe
oneachendwall511,513. Onearm515oneachend 511,
513 includes a retaining surface 594 that overlies a
respective projection 473 on the wear cap 422 to resist
upward movement of the wear cap away from the wear
member 414.

[0241] The upper lobe or arm 515 defines a downward
facing retaining surface 594 (similar in some respects to
retaining surface 194 of upper arm 192 of spools 180 and
280). Similarly, the lower lobe or arm 517 defines an
upward facing engagement surface 598 (similar in some
respects to engagement surface 198 of lower arm 196 of
spools 180 and 280). The downward facing retaining
surfaces 594 complement (and are designed to be lo-
cated just above) the convex upper surfaces 474 of the
longitudinally extending shelves 473 of the upper wear
cap 422. Similarly, upward facing engagement surfaces
598 complement (and are designed to be located just
below) the convex lower surfaces 459 of the wear cap
shelf 447 of wear member 414.

[0242] In other embodiments, the downward facing
retaining surfaces 594 and the upper surfaces of the
longitudinally extending projections 473 may have differ-
ent profiles to those described above.

[0243] The lock 424 includes features to aid removal
thereof using a removal tool 601 of the type described in
U.S. patent number 10,612,214.

[0244] Toinstall the wearassembly 410, ifthe shroud is
shipped and/or stored with the lock in position, the lock is
firstremoved. If the wear assembly has a release position
for the lock (e.g., as disclosed in US Patent 10,612,214),
the lock 424 is left or moved to a higher position. Alter-
natively, the lock can be supplied separately and installed
as needed.

[0245] Theshroud414isaligned with the base 417 and
located thereon in such a way that the sidewalls of the
boss aperture portion 451 surround the lateral sides of
the boss 425, and the coupling aperture 449 is aligned
with an area immediately rearward of the boss 425. The

10

15

20

25

30

35

40

45

50

55

18

wear cap 422 is then placed in the wear cap aperture 441
until the underside 461 of the wear cap 422 rests on the
wear cap shelf 447. Optionally, the shroud could be
installed on the lip with the wear cap already in place.
[0246] With the lock 424 pivoted in the unlocked posi-
tion, it is inserted through the lock aperture 471 of the
upper wear cap 422, rearwards of the boss 425 (shown in
broken line in FIG. 63 for ease of understanding), to the
positionillustrated in FIG. 63. The lock 424 is then pivoted
to the locked position (illustrated in FIGS. 61 and 62).
During this pivoting movement, the concave end wall
surfaces 519 ateachend 511, 513 of the lock 424 engage
with, and rotate around, the convex lower surfaces 459 of
the lock aperture sidewalls 453, and the convex upper
surfaces 474 of the longitudinally extending shelves 473.
The flat underside 461 of the wear cap 422 and the flat
upper surface 458 of the shelf 447 on the shroud 414
contact each other or, alternatively, provide a close fit if fit
pads are used. As aresult, the lock 424 provides a strong
and secure mechanical mechanism for resisting heavy
loading and preventing release of the wear cap 422 from
the wear member 414, or the wear member 414 from the
digging edge 412.

[0247] The upper and lower lobes or arms 515, 517
prevent the upper wear cap 422 from moving in the
levitational axis (for example, vertically upwards), though
wear cap 422 can be loosely retained. The lower leg 435
prevents the shroud 414 from moving in the levitational
axis (for example, vertically upwards) though grooves
and rails (not shown) could also be provided in the boss
and shroud. In a similar manner as for conventional lips
and locks, the boss 425 and lock 424 prevent the shroud
414 from moving forwards.

[0248] Removal of the wear assembly 410 from the lip
412 is performed in the reverse order to that described
above, optionally using the removal tool 601 to unlock the
lock 424.

[0249] It will now be appreciated that the above embo-
diment has the advantage that one lock 424 simulta-
neously secures both the wear cap 422 to the shroud
414 and the shroud 414 to the lip 412.

[0250] Otherlock arrangements may be used than the
one described above.

[0251] The systems, devices, and methods disclosed
herein are examples of applications of the principles of
this disclosure in practice, and a wide variety of other
examples are possible. Therefore, the scope of this dis-
closure is not limited to the details of the wear assembly
10, 410 and the methods described herein and/or de-
picted in the drawings. Various other examples as well as
many changes may be made without departing from the
scope and broader aspects of the disclosure as defined in
the claims. For example, an adapter similar to adapter 14
may be used without the wear cap 22; or with a pair of rear
wear caps 22, one mounted on each of the legs 86a, 86b
or on multiple positions on one or both legs 86a, 86b. In
other embodiments, a spool having rearward arms (si-
milar to the design shown in U.S. Patent No. 6,986,216 or
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as used in conventional Whisler type designs) may be
used. In other embodiments, the lock may comprise a
plurality of components held together as a single unit, but
the components being moveable relative to other. As-
pects of the disclosure have been described in terms of
illustrative examples thereof. Numerous other examples,
modifications, and variations within the scope of the
appended claims will occur to persons of ordinary skill
in the art from a review of this disclosure. The features in
one example can be used with features of another ex-
ample. The examples given and the combination of fea-
tures disclosed are notintended to be limiting in the sense
that they must be used together. Relative directional
terms such as inner, inward, outer, upward, and the like
are provided to ease understanding and are not intended
to restrict any direction the parts labelled thereby may
face during use.

Claims

1. Awearassembly forattaching to a digging edge of an
earth working equipment, the wear assembly com-
prising:

* a wear member including a front end and
bifurcated legs extending rearwardly from the
front end, each of the legs including a front
portion, a rear portion rearward of the front por-
tion, an inner surface to face the digging edge,
an outer surface opposite the inner surface, and
arear wall, and at least one of the legs having a
lock opening;

* a wear cap mounted on the wear member to
overlie at least the outer surface of one of the
legs in the rear portion proximate the rear end;
and

* a lock in the lock opening to retain the wear
member on the digging edge.

2. A wear assembly according to claim 1, wherein the
lock in the lock opening retains the wear cap on the
wear member and the wear member on the digging
edge.

3. Awear assembly according to claim 1 or 2, wherein
the wear member includes a recess in the outer
surface into which the wear cap is received.

4. A wear assembly according to any of claims 1-3,
wherein the wear cap includes a top portion overlying
the top surface of one of the legs, and a pair of
sidewalls overlying opposite sides of the one leg to
resist side loads on the wear cap.

5. A wear assembly according to any of claims 1-4,
wherein the wear cap includes an upper wear sur-
face, a lower surface opposite the upper wear sur-
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10.
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14.
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face to engage the wear member, a front coupling
formation to engage the wear member, and a rear
coupling formation to engage a lock, and wherein the
front and rear coupling formations retain the wear
cap to the wear member.

A wear cap according to claim 5, wherein the front
coupling formation includes a protrusion extending
forward beyond the upper wear surface and oper-
able to engage with a complementary formation on a
wear member.

A wear assembly according to any of claims 1-4,
wherein the wear member includes at least one front
facing lateral wall, and the wear cap includes at least
onerear facing bearing surface to engage the atleast
one front facing lateral wall to resist rearward move-
ment of the wear cap.

A wear assembly according to claim 7, wherein the
wear member includes an indentation on each side
ofthe lock opening, each of the indentations includes
one said front facing lateral wall, the wear cap in-
cludes a projection to fitinto each of the indentations,
and each of the projections includes one said rear
facing bearing surface.

A wear assembly according to any of claims 1-8,
wherein the wear member includes at least one
retaining surface that faces generally in a same
direction as the inner surface of the leg with the wear
cap, and which is suitable for overlying a portion of
the wear cap to resist movement of the wear cap
away from the wear member.

A wear assembly according to any of claims 1-9,
wherein the lock includes at least one retaining sur-
face that faces generally in a same direction as the
inner surface of the leg with the wear cap, and which
is suitable for overlying a portion of the wear cap to
resist movement of the wear cap away from the wear
member.

A wear assembly according to any of claims 1-10,
wherein the lock includes a pair of arms that capture
a portion of the wear cap and a portion of the wear
member therebetween.

A wear assembly according to any of claims 1-11,
wherein the wear cap includes an opening in regis-
tration with the lock opening.

A wear assembly of any of claims 1-12, wherein the
lock includes a spool and a wedge.

A wear assembly according to any of claim 1-13,
wherein each of the legs includes a lock opening for
receiving the lock.
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15. A wear assembly of any of claims 1-14, wherein the
wear member is an adapter with a nose to support a
point.
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