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WEAR MEMBER STABILIZATION ON EXCAVATOR LIP

TECHNICAL FIELD

This disclosure relates generally to equipment utilized
and operations performed for excavating machinery and, in
one example described below, more particularly provides for

wear member stabilization on an excavator lip.

BACKGROUND

A lip of an excavation implement can become worn or
otherwise damaged due to engagement with materials being
excavated. To mitigate such damage, an excavator lip can be
provided with replaceable wear members, such as teeth,
adaptors and shrouds. Therefore, it will be appreciated that
improvements are continually needed in the arts of

constructing and utilizing excavator lips with wear members.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a representative perspective view of an
excavation implement which can embody principles of this

disclosure.

FIG. 2 is a representative cross-sectional view of a
wear member mounted on a lip of the implement, the lip and

wear member embodying the principles of this disclosure.

FIG. 3 is a representative cross-sectional view of the

lip and wear member of FIG. 2.

FIGS. 4 & 5 are representative partially cross-
sectional and plan views, respectively, of the lip and wear

member.

FIGS. 6-8 are representative exploded plan, plan and
cross-sectional views, respectively, of another example of

the lip and wear member.

FIGS. 9 & 10 are exploded plan and cross-sectional
views, respectively, of another example of the lip and wear

member.

FIGS. 11 & 12 are plan and cross-sectional views,
respectively, of yet another example of the lip and wear

member.

DETAILED DESCRIPTION

Representatively illustrated in FIG. 1 is an excavation
implement 10 and associated method which can embody
principles of this disclosure. However, it should be clearly
understood that the implement 10 and method are merely one
example of an application of the principles of this
disclosure in practice, and a wide variety of other examples

are possible. Therefore, the scope of this disclosure is not
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limited at all to the details of the implement 10 and method

described herein and/or depicted in the drawings.

In the example of FIG. 1, the implement 10 is of the
type known as a “dipper” or *“bucket” of a cable shovel, but
it should be clearly understood that the principles of this
disclosure can be utilized with other types of excavation
implements. Indeed, the principles of this disclosure could
be used to improve the attachment of wear members to any

type of excavation implements.

In the illustration of FIG. 1, the implement 10 is
rotated so that an earth-engaging side of the implement is
clearly visible. From this perspective, it may be seen that
multiple teeth 12 are mounted on the implement 10 for

piercing the earth.

These teeth 12 are typically rapidly worn down or
otherwise damaged during use of the implement 10, and so
replacement of the teeth should be conveniently,
economically, rapidly and safely accomplished. These
objectives are obtained by use of specially configured
adapters 14 which releasably secure the teeth 12 to a

forward edge of a lip 16 of the implement 10.

The adaptors 14 are examples of wear members that
protect the earth-engaging lip 16 of the implement 10. Other
examples of wear members include shrouds 18, which wrap
around the forward edge of the lip 16 between the adaptors
14. In yet another example, the teeth 12 can be attached to
the lip 16, without use of the separate adaptors 14, in
which case the teeth can themselves serve as wear members
for protection of the lip. Any type of wear member can be

used, in keeping with the scope of this disclosure.

When the wear members (e.g., teeth 12, adaptors 14,

shrouds 18) engage the earth or other material during
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excavation, side loads can be imparted to the wear members,
causing the wear members to move somewhat relative to the
lip 16. Over time, and with repeated imparting of side loads
to the wear members, wear and other damage can result to the

wear members and/or the lip 16.

Conventional wear member attachment systems (such as,
the Wisler-type attachment system well known to those
skilled in the art) can include a protrusion that extends
forwardly from a forward edge of an excavator lip. When a
wear member is attached to the lip, the protrusion is
somewhat loosely received in a complementarily shaped pocket
formed in the wear member. However, this engagement between
the protrusion and the pocket in the wear member only
prevents large lateral movements of the wear member relative
to the forward edge of the lip. Smaller relative movements
are still permitted, which lead to the wear and other damage

mentioned above.

In contrast, the excavation implement 10 of FIG. 1 is
provided with a wear member stabilization system 20 (not
completely visible in FIG. 1, see FIG. 2) that substantially
prevents lateral movement of the wear members 12, 14, 18
relative to a forward end of the lip 16, thereby mitigating
wear and other damage due to lateral forces imparted to the

wear members.

Referring additionally now to FIG. 2, a cross-sectional
view of one stabilization system 20 of the excavation
implement 10 is representatively illustrated. Preferably,
each wear member attached to the lip 16 of the implement 10
is laterally stabilized with a respective one of the
stabilization system 20, but such is not necessary in

keeping with the scope of this disclosure.
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For example, teeth 12 and/or adaptors 14 might be
provided with the stabilization system 20, but not the
shrouds 18. Thus, the scope of this disclosure is not
limited to use of the stabilization system 20 with any

particular wear members or combination of wear members.

In the FIG. 2 example, an adaptor 14 is laterally
stabilized using the stabilization system 20. The adaptor 14
includes certain features (such as, a nose 22 and a fastener
receiving lateral opening 24) for mounting a tooth 12
thereon. However, in other examples, the tooth 12 could be
mounted directly on the lip 16 (i.e., without use of the

adaptor 14) and laterally stabilized using the system 20.

The lip 16 has a forward end 26. As used herein, the
term “forward” is used to indicate a direction toward
engagement with the earth or other material during
excavating use of the implement 10 (to the left as viewed in
FIG. 2). In FIG. 2, the forward direction is depicted by an

arrow 28.

The forward end 26 of the lip 16 is received in a
longitudinally extending slot 30 formed in the adaptor 14.
When the adaptor 14 is installed on the lip 16, the adaptor
is slid onto the lip and displaced rearward (to the right as
viewed in FIG. 2), until the forward end 26 of the lip can
be received no further into the slot 30. At that point, pads
32 formed on inner and outer sides 34, 36 of the lip 16
support opposing surfaces 38 extending inwardly from the
slot 30.

An opening 40 is formed through the lip 16 between the
inner and outer sides 34, 36. The opening 40 is spaced apart
from the forward end 26 and is configured to receive a
fastening system (not shown) therein. For example, a

suitable fastening system is described in U.S. patent no.
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8302333, the entire disclosure of which is incorporated
herein. Another fastening system is described in U.S. patent

no. 6986216.

To provide lateral stabilization of the adaptor 14 (or
other wear member) on the lip 16, stabilization abutments 42
are secured to the respective inner and outer sides 34, 36
of the lip. The abutments 42 are slidingly received in

longitudinal recesses 44 formed in the adaptor 14.

As used herein, the term “lateral” is used to indicate
a side-to-side direction orthogonal to the forward direction
28, and parallel to the forward end 26 of the 1lip 16. Thus,
the lateral direction extends inwardly and outwardly

relative to a cross-sectional plane depicted in FIG. 2.

In the FIG. 2 example, the abutments 42 extend
longitudinally along the inner and outer sides 34, 36 of the
lip 16 and extend rearward from the forward end 26. The
abutments 42 in this example are portions of a stabilization
member 46 that wraps about the forward end 26 of the lip 16.
Preferably, the stabilization member 46 is welded to the lip
16, although other attachment techniques may be used in

keeping with the scope of this disclosure.

The stabilization member 46 can also include a
projection 48 extending outwardly from the forward end 26 of
the lip 16. The projection 48 in the FIG. 2 example is
received in a space 50 formed in the adaptor 14 at a forward
end of the excavator lip receiving slot 30. Such engagement
between the projection 48 and the space 50 can further
enhance lateral stabilization of the adaptor 14 on the lip
16 by limiting lateral movement of the adaptor relative to

the lip.

Referring additionally now to FIG. 3, a cross-sectional

view of the stabilization system 20 is representatively
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illustrated, taken along line 3-3 of FIG. 2. In this view,
the manner in which the stabilization abutments 42 engage
opposing lateral sides 52 of the recesses 44 to thereby
limit lateral movement of the adaptor 14 relative to the lip
16 can be clearly seen. Note that the lateral direction is

indicated in FIG. 3 with an arrow 54.

In this example, the abutments 42 engage the recess
sides 52 at multiple levels, so that the abutments and the
recesses 44 are generally “T” shaped. However, it should be
clearly understood that the recess sides 52 and the
abutments 42 can have any shapes, and can engage each other
on any number (including one) of different levels, in

keeping with the scope of this disclosure.

Referring additionally now to FIG. 4, a cross-sectional
view of a manner in which the stabilization member 46 can be
attached to the forward end 26 of the lip 16 is
representatively illustrated. In this example, the
stabilization abutments 42 are formed as bifurcated legs of
the stabilization member 46, and the forward end 26 of the

lip 16 is received between those legs.

Referring additionally now to FIG. 5, a plan view of
the stabilization system 20 is representatively illustrated.
In this view, the stabilization member 46 has been installed
on the forward end 26 of the lip 16, but has not yet been
welded to the inner and outer sides 34, 36 of the lip.
Since, in this example, the stabilization member 46 wraps
about the forward end 26 of the lip 16, the stabilization

member can also be welded to the forward end of the lip.

Note that the stabilization member 46 is positioned
laterally between pads 62 extending outwardly from the inner
and outer sides 34, 36 of the lip 16 at the forward end 26.

The pads 62 can closely engage corresponding surfaces of the
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slot 30 to limit movement of the adaptor 14 orthogonal to

the longitudinal and lateral directions.

Referring additionally now to FIGS. 6-8, another
example of the stabilization system 20 is representatively
illustrated. In this example, a portion of the forward end
26 is removed prior to attachment of the stabilization
member 46 to the lip 16, leaving a generally “C” shaped
depression 56. The stabilization member 46 is

complementarily shaped relative to the depression 56.

In FIG. 6, a plan view of the system 20 is depicted
with the stabilization member 46 being installed onto the
forward end 26 of the lip 16. In FIG. 7, a plan view of the
system 20 is depicted with the stabilization member 46

installed into the depression 56.

In FIG. 8, a cross-sectional view of the system 20 is
representatively illustrated, taken along line 8-8 of FIG.
7. In the FIG. 8 position, the stabilization member 46 is
ready to be welded to the inner and outer sides 34, 36 of
the l1lip 16, and about the depression 56 at the forward end
26 of the lip.

Referring additionally now to FIGS. 9 & 10, another
example of the stabilization system 20 is representatively
illustrated. In this example, the depression 56 formed in
the forward end 26 of the lip 16 is larger and semi-circular
in shape, as compared to the depression in the FIGS. 6-8

example.

In FIG. 9, a plan view of the system 20 is
representatively illustrated. In this view, it may be seen
that the stabilization member 46 includes a generally semi-
circular portion 58 that will form part of the forward end

26 of the lip 16 when the stabilization member is attached.
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In FIG. 10, a cross-sectional view of the system 20 is
representatively illustrated, taken along line 10-10 of FIG.
9. In the FIG. 10 position, the stabilization member 46 is
ready to be welded to the inner and outer sides 34, 36 of
the l1lip 16, and about the depression 56 at the forward end
26 of the lip.

Referring additionally now to FIGS. 11 & 12, yet
another example of the stabilization system 20 is
representatively illustrated. In this example, the
stabilization abutments 42 are formed as separate members,
which are attached to the respective inner and outer sides

34, 36 of the lip 16 between the pads 62.

In FIG. 11, a plan view of the system 20 is
representatively illustrated. In this view, it may be seen
that the stabilization abutments 42 are positioned on the
inner and outer sides 34, 36 (only the inner side being
visible in FIG. 11) rearward somewhat from the forward end

26 of the lip 16.

A conventional protrusion 60 on the forward end 26 of
the lip 16 can remain in this example of the stabilization
system 20. In the other examples described above (FIGS. 2-
10), the protrusion 60 can be removed prior to attaching the
stabilization member 46. In the FIGS. 11 & 12 example,

removal of the protrusion 60 is not necessary.

In FIG. 12, a cross-sectional view of the system 20 is
representatively illustrated, taken along line 12-12 of FIG.
11. In the FIG. 12 position, the stabilization abutments 42
are ready to be welded to the inner and outer sides 34, 36

of the lip 16 adjacent the forward end 26 of the lip.

When the adaptor 14 or other wear member (such as, the
tooth 12 or shroud 18) is installed onto the lip 16 having

the stabilization abutments 42 secured thereto, engagement
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between the abutments and the recesses 44 in the wear member
will substantially prevent lateral movement of the wear
member relative to the lip. In the FIGS. 2-10 examples,
engagement between the projection 48 and the space 50 in the
wear member will further act to prevent lateral movement of
the wear member relative to the lip 16. In the FIGS. 11-12
examples, engagement between the protrusion 60 and the space
50 may allow somewhat more lateral movement, but the
abutments 42 will still substantially prevent lateral
movement of the wear member relative to the lip 16, and

removal of the protrusion 60 is not needed in this example.

A wear member stabilization system 20 for use with an
excavation implement 10 is provided to the art by the above
disclosure. In one example, the system 20 can include a wear
member 12, 14, 18 having recesses 44 formed therein, the
recesses 44 being on opposing sides of an excavator lip 16
receiving slot 30 in the wear member 12, 14, 18. The
recesses 44 receive therein respective stabilization
abutments 42 which protrude outwardly from respective
opposing inner and outer sides 34, 36 of the excavator lip
16.

The stabilization abutments 42 may contact lateral
sides 52 of the recesses 44 and thereby limit lateral
movement of the wear member 12, 14, 18 relative to the lip

16.

The stabilization abutments 42 can be formed on
bifurcated legs of a stabilization member 46 that wraps

around a forward end 26 of the lip 16.

The stabilization abutments 42 can be formed on a
stabilization member 46 which includes a projection 48 that
extends outwardly from a forward end 26 of the lip 16. The

projection 48 may be received in a space 50 formed in the
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wear member 12, 14, 18 at a forward end of the excavator lip

receiving slot 30.

The stabilization abutments 42 can be positioned
between a forward end 26 of the lip 16 and an opening 40
extending through the lip 16. A portion of the stabilization
abutments 42 and/or member 46 may also extend forward of the

forward end 26 of the lip 16.

The stabilization abutments 42 can be formed on a
stabilization member 46 welded to the forward end 26 of the

excavator lip 1l6.

The stabilization abutments 42 may comprise separate
members, the members being welded to the inner and outer

sides 34, 36 of the excavator lip 16.

Also provided to the art by the above disclosure is a
method of stabilizing a wear member 12, 14, 18 on an
excavator lip 16. In one example, the method can comprise:
welding stabilization abutments 42 to respective inner and
outer sides 34, 36 of the excavator lip 16; sliding the wear
member 12, 14, 18 onto the excavator lip 16, thereby
engaging the stabilization abutments 42 with respective
recesses 44 formed in the wear member 12, 14, 18; the
stabilization abutments 42 contacting lateral sides 52 of
the recesses 44 between a forward end 26 of the excavator
lip 16 and an opening 40 extending through the excavator lip
16, thereby limiting lateral movement of the wear member 12,

14, 18 relative to the excavator lip 16.

The stabilization abutments 42 can be formed on
separate stabilization members, and the welding step can
include welding the stabilization members to the respective

inner and outer sides 34, 36 of the excavator lip 16.
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The stabilization abutments 42 can be formed on a
stabilization member 46 which includes a projection 48 that
extends outwardly from the forward end 26 of the lip 16. The
sliding step may include the projection 48 being received in
a space 50 formed in the wear member 12, 14, 18 at a forward

end of an excavator lip receiving slot 30.

The stabilization abutments 42 may be welded to the lip
16 between the forward end 26 of the lip 16 and the opening
40 extending through the lip 16.

The welding step can include welding the stabilization

member 46 to the forward end 26 of the excavator lip 16.

An excavation implement 10 described above can include
a ground engaging lip 16 having a forward end 26, opposing
inner and outer sides 34, 36, and stabilization abutments 42
on the inner and outer sides 34, 36 adjacent the forward end
26; and a wear member 12, 14, 18 having a slot 30 in which
the lip 16 is received, and recesses 44 extending outwardly
from the slot 30, the stabilization abutments 42 being
received in the respective recesses 44 and contacting
lateral sides 52 of the recesses 44, thereby limiting
lateral movement of the wear member 12, 14, 18 relative to

the forward end 26 of the lip 16.

Although various examples have been described above,
with each example having certain features, it should be
understood that it is not necessary for a particular feature
of one example to be used exclusively with that example.
Instead, any of the features described above and/or depicted
in the drawings can be combined with any of the examples, in
addition to or in substitution for any of the other features
of those examples. One example’s features are not mutually

exclusive to another example’s features. Instead, the scope
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of this disclosure encompasses any combination of any of the

features.

Although each example described above includes a
certain combination of features, it should be understood
that it is not necessary for all features of an example to
be used. Instead, any of the features described above can be
used, without any other particular feature or features also

being used.

It should be understood that the various embodiments
described herein may be utilized in various orientations,
such as inclined, inverted, horizontal, vertical, etc., and
in various configurations, without departing from the
principles of this disclosure. The embodiments are described
merely as examples of useful applications of the principles
of the disclosure, which is not limited to any specific

details of these embodiments.

The terms “including,” “includes,” “comprising,”
“comprises,” and similar terms are used in a non-limiting
sense in this specification. For example, if a system,
method, apparatus, device, etc., is described as “including”
a certain feature or element, the system, method, apparatus,
device, etc., can include that feature or element, and can
also include other features or elements. Similarly, the term
“comprises” is considered to mean “comprises, but is not

limited to.”

Of course, a person skilled in the art would, upon a
careful consideration of the above description of
representative embodiments of the disclosure, readily
appreciate that many modifications, additions,
substitutions, deletions, and other changes may be made to
the specific embodiments, and such changes are contemplated

by the principles of this disclosure. For example,
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structures disclosed as being separately formed can, in
other examples, be integrally formed and vice versa.
Accordingly, the foregoing detailed description is to be
clearly understood as being given by way of illustration and
example only, the spirit and scope of the invention being

limited solely by the appended claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A wear member stabilization system for use with an

excavation implement, the system comprising:

a wear member having recesses formed therein, the
recesses being on opposing sides of an excavator lip
receiving slot in the wear member, wherein the recesses
receive therein respective stabilization abutments which
protrude outwardly from respective opposing inner and outer

sides of the excavator lip.

2. The system of claim 1, wherein the stabilization
abutments contact lateral sides of the recesses and thereby
limit lateral movement of the wear member relative to the

lip.

3. The system of claim 1, wherein the stabilization
abutments are formed on bifurcated legs of a stabilization

member that wraps around a forward end of the lip.

4. The system of claim 1, wherein the stabilization
abutments are formed on a stabilization member which
includes a projection that extends outwardly from a forward

end of the lip.

5. The system of claim 4, wherein the projection is
received in a space formed in the wear member at a forward

end of the excavator lip receiving slot.
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6. The system of claim 1, wherein the stabilization
abutments are positioned between a forward end of the lip

and an opening extending through the lip.

7. The system of claim 1, wherein the stabilization
abutments are formed on a stabilization member welded to a

forward end of the excavator lip.

8. The system of claim 1, wherein the stabilization
abutments comprise separate members, the members being

welded to the inner and outer sides of the excavator lip.
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9. A method of stabilizing a wear member on an

excavator lip, the method comprising:

welding stabilization abutments to respective inner and

outer sides of the excavator lip;

sliding the wear member onto the excavator lip, thereby

engaging the stabilization abutments with respective

recesses formed in the wear member;

the stabilization abutments

contacting lateral sides of

the recesses between a forward end of the excavator lip and

an opening extending through the
limiting lateral movement of the

excavator lip.

10. The method of claim 9,
abutments are formed on separate

wherein the welding step further

excavator lip, thereby

wear member relative to the

wherein the stabilization
stabilization members, and

comprises welding the

stabilization members to the respective inner and outer

sides of the excavator lip.

11. The method of claim 9,

wherein the stabilization

abutments are formed on bifurcated legs of a stabilization

member that wraps around the forward end of the lip.

12. The method of claim 9,

wherein the stabilization

abutments are formed on a stabilization member which

includes a projection that extends outwardly from the

forward end of the lip.

13. The method of claim 12,

further comprises the projection

wherein the sliding step

being received in a space
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formed in the wear member at a forward end of an excavator

lip receiving slot.

14. The method of claim 9, wherein the stabilization
abutments are welded to the lip between the forward end of

the lip and the opening extending through the lip.

15. The method of claim 9, wherein the stabilization
abutments are formed on a stabilization member, and wherein
the welding step further comprises welding the stabilization

member to the forward end of the excavator lip.



WO 2015/092473 PCT/IB2013/003197
19

16. An excavation implement, comprising:

a ground engaging lip having a forward end, opposing
inner and outer sides, and stabilization abutments on the

inner and outer sides adjacent the forward end; and

a wear member having a slot in which the lip is
received, and recesses extending outwardly from the slot,
the stabilization abutments being received in the respective
recesses and contacting lateral sides of the recesses,
thereby limiting lateral movement of the wear member

relative to the forward end of the lip.

17. The excavation implement of claim 16, wherein the
stabilization abutments are formed on bifurcated legs of a
stabilization member that wraps around the forward end of

the lip.

18. The excavation implement of claim 16, wherein the
stabilization abutments are formed on a stabilization member
which includes a projection that extends outwardly from the

forward end of the lip.

19. The excavation implement of claim 18, wherein the
projection is received in a space formed in the wear member

at a forward end of the slot.

20. The excavation implement of claim 16, wherein the
stabilization abutments are positioned between the forward

end of the lip and an opening extending through the 1lip.
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excavation implement of claim 16, wherein the
abutments are formed on a stabilization member

forward end of the excavator lip.

excavation implement of claim 16, wherein the
abutments comprise separate members, the

welded to the inner and outer sides of the
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