(11) Application No. AU 2004236654 B2
(19) AUSTRALIAN PATENT OFFICE

(54)  Title

Wear assembly for excavator digging edge

(51)2  International Patent Classification(s)

E02F 3,815 (2006.01) sBMEP EO2F
EO2F 9-28 (2006.01) 928
E0ZF 3815 20060101ALI2005100
20060101AF12005100 8BMEP
PCT/US2004-011383
(21) Application No: 2004236654 (22) Application Date: 2004 04 14

(87)  WIPO No:  wopa,099512

(30) Priority Data

(31) Number (32) Date (33) Country
10,425,605 2003 .04 30 us
(43) Publication Date : 2004 11 18

(1) Applicant(s)
ESCO Corporation

(72) Inventor(s)

Jones, Larren F.

(74) Agent/Attorney
Mallesons Stephen Jagues, Level 50 Bourke Place 600 Bourke Street, Melbourne, VIC, 3000

(56)  Related Art
us 3685177
us 3456370




47099512 A3 [N

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATE

(19) World Intellectual Property
Organization
Intcrnational Burcau

(43) International Publication Date
18 November 2004 (18.11.2004)

PCT

T COOPERATION TREATY (PCT)

(10) International Publication Numhber

WO 2004/099512 A3

(51) International Patent Classification”s  EO2F 3/36, 9/28
(21) International Application Number:
PCT/US2004/011383

(22) International Filing Date: 14 April 2004 (14.04.2004)

(25) Filing Language: English

(26) Publication Language: Tinglish
(30) Priority Data:
10/425,605 30 April 2003 (30.04.2003) US
(71) Applicant (for all designated States except US): ESCO
CORPORATION [US/US]; 2141 N.W. 25th Avenue,

Portland, OR 97210 (US).

(72) lnventor; and
(75) Inventor/Applicant (for US only): JONES, Larren, F.
|US/US|; P.O. Box 10024, Portland, OR 97296-0024 (US).

(74) Agent: SCHAD, Steven, P.; Banner & Witcoff, Lid., 11th
floor, 1001 G Street, NW, Washington, DC 20001-4597
(US).

(81) Designaled Stales (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, BR, BW. BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FL.
GB, GD, GE, GH, GM, HR, HU, 1D, IL, IN. IS, JP, Kb,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, N1, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, 8H, SG, 8K, SL, 8Y, 1. M.,
TN, TR, TT.TZ, UA, UG, US. UZ, VC, VN, YU, ZA. ZM.
ZW.

(84)

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, 1.8, MW, M7, SD, ST, S7, T7Z, TIG, 7M, 7W),
Turasian (AM, AZ, BY, KG, KZ, MD, RU, TI, TM), Euro-
pean (A1, BL, BG, CH, CY, CZ, DI, DK, 1ili, IS, I, IR,
GB, GR, T TR, T, .U, MC, NI, PT,, PT, RO, SF, SI, SK,
TR}, OAPI (BT:, BJ, CT}, CG. CI, CM, GA, GN, GQ, GW,
MI., MR, NTi, SN, TD, TG).

Published:

with international search report

before the expiration of the time limir for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:

10 February 2005

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin
ning of each regular issue of the PCT Gazette.

(54) Title: WEAR ASSEMBLY FOR EXCAVATOR DIGGING EDGE

ﬂ‘;‘g\y&\\‘&

SN
I,

1y

@ (57) Abstract: A wear asscmbly that includes a wear member and a boss (20) to define an opening for recciving a lock (56) forward
&> of the front edge face of the lip (12) which can mount the wear member in a stable and balanced manner without a through-hole
& in the lip (12). The wear member inclndes an aperture and a rib to define bearing faces on apposite sides of a central plane of the
o lip (12). The boss (20) includes rails to hold the wear member in place, and a brace at the rear end, which supports the rails on the
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WEAR ASSEMBLY FOR EXCAVATOR DIGGING EDGE
Field of the Invention
The present invention pertains to a wear assembly for protecting the front edge of
a structure subjected to wear, and is particularly suited for use along the front digging
- edge of an excavating bucket or the like.

Background of the Invention

Excavating buckets and other excavating equipment are typically subjected to
harsh conditions. A series of wear members are usually provided to protect the digging
edges from premature wear. Wear members have been secured to the digging edge in
many different ways.

For example, in U.S. Patent No. 4,570,365 to Bierwith, the wear members are
secured to the lip of the bucket by the use of a wedge and spool lock arrangement that is
fit through a hole in the lip spaced from the front edge. In this arrangement, the spool
pinches the rear parts of the wear member against \,‘the mner and outer faces of the lip as
the wedge is driven into the hole. However, under load, the legs of the wear member can
shift and cause loosening of the lock and possible loss of the wear member. In addition,
the formation of a hole in the lip weakens the lip and its ability to effectively resist the
large loads applied as the lip is forced into the ground.

In U.S. Patent Nos. 3,995,384 to Wood and 4,748,754 to Schwappach, the hole in
the lip is eliminated and replaced with a lateral boss that is welded to the inner face of the
lip generally parallel to the front edge. While these constructions avoid weakening the
lip with a through-hole, they place very large loads on the lateral boss, and thus, can only

be reliably used in low stress environments.
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In U.S. Patent No. 5,088,214, the wear member is secured by a boss that is
welded to the inner face of the lip so as to extend generally normal to the front edge. The
wear member, then, is slipped over the boss via a complementary slot. As can be
appreciated, this oricntation of the boss greatly reduces the loads on the boss as compared
to the lateral bosses. Nevertheless, the wear member is typically secured by a single lock
located to onc side of the lip, Whilc this is adequate for most applications, this
arrangement does orient the lock in an off-center relationship relative to the lip and thus
engenders increased vertically oriented stresses on the legs of the wear member as well as
the lip. Greater balance in resisting the loads applied to the wear member can be
achieved by utilizing a boss and lock for the inner and outer legs (see, e.g., Fig. 5 of the
‘214 patent). However, this construction requires more stecl and twice as many bosses
and locks for the attachment of each wear member.

As aresult, there is a need for an improved assembly for attaching a wear member
to the digging edge of an excavator that avoids the problems of the prior art.

Summary of the Invention

In accordance with one aspect of the invention, the wear member is secured to the
lip of an excavator (e.g., an excavating bucket) in a stable and balanced mamner without
the formation of a through-hole in the lip. In a preferred construction, the wear assembly
includes a boss and a wear member that cooperate to define a passage forward of the
front edge face of the lip for receiving the lock, In this way, the lock can be engaged on
each side of the central plane of the lip. The lip can be maintained as an imperforate

member for greater strength and durability.
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In another aspect of the present invention, the lip of the excavator includes an
inmer face, an outer face and a front edge face. The front edge face includes a plurality of
spaced scallops. The scallops cooperate with the wear assembly to permit a through-hole
for the lock to be formed forward of the lip without undue forward projection of the boss.
The scallops are preferably formed by a concave wall that extends no more than about
180 degrees about an axis that is generally perpendicular to the'lip. In this way, the
scallop can provide the desired space for the lock without causing significant weakening
of the Iip.

In one other aspect of the invention, the wear member includes a pair of spaced
bearing surfaces to contact the lock generally on opposite sides of the central plane of the
lip. Tn a preferred construction, the wear member is bifurcated to define a pair of
rearward legs. One of the legs includes an aperture into which the lock is received. A
bearing surface associated with the aperture engages the lock on one side of the central
plane of the lip to hold the wear member in place. The other leg includes a rib that
extends taward the aperture. The rib includes a hearing surface to engage the lock on an
opposite side of the central plane of the lip.

Inn another aspect of the invention, a boss includes a front part that cxtcnds along
the front edge face of the lip and a body that extends along the inner or outer face of the
lip. The body defines a ‘holc forward of the front edge face of tho lip to receive the lock
for securing the wear member in place. In the preferred construction, the front part ﬁaps
around the lip to define a finger portion that opposes the body. The front part defines an
opening that is aligned with the hole in the body to define a passage into which the lock is

inserted.
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In another aspect of the invention, the boss includes a body that extends along one of
the faces of the lip. The boss includes a longitudinal coupling structure that slidably connects
with a complementary coupling structure on the wear member to mount the wear member to
the lip. In a preferred construction the longitudinal coupling structure on the boss includes
rails that extend along opposite sides of the boss to cooperate with a complementary structure
on the wear member. A brace extends laterally beyond at least part of the body and is fixed to
the rails to provide enhanced support to the rails.

In one other aspect of the invention, the boss includes a body that extends along one
of the faces of the lip and a brace at a rear end of the body. The brace extends beyond the
body in a transverse direction to define a front bearing face against which a rear wall of the
wear member can abut. In this way, the applied forces and stresses on the lip can be reduced
to thereby lessen the maintenance requirements and lengthen the usable life of the lip.

In another aspect of the invention, the boss is formed with a raised deflector that tends
to deflect earthen material away from the wear member when the excavator is reversed. In
the preferred construction, the deflector is formed at the rear end of and extends farther from
the lip than the forward portions of the boss to be juxtaposed to the rear wall of the wear
member. An inclined deflector face is preferably formed to reduce the forces applied to the
deflector under reverse loading.

Brief Description of the Drawings

Figure 1 is a perspective view of a lip of an excavating bucket provided with wear
assemblies in accordance with the present invention.
Figure 2 is a perspective view of the lip in accordance of the present invention.

Figure 3 is top perspective view of a boss in accordance with the present invention.
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Figure 4 is a bottom perspective view of the boss.

Figure 5 is a side view of the boss.

Figure 6 is a perspective view of a series of the bosses attached to the lip.

Figure 7 is an enlarged top perspective view of one of the bosses attached to the
lip.

Figure 8 is an enlarged boliom perspective view of one of the bosses attached to
the lip.

Figure 9 is a perspective view of a lock in accordance with the present invention
with the elastomer omitted:

Figure 10 is a side view of the lock.

Figure 11 is a perspective view of the lock and its relation to the lip during use.

Figure 12 is a sidc view of the lock and its relation to the lip during use.

Figure 13'is a top perspective view of a wear member in accordance with the
present invention.

Figure 14 is a bottom perspective view of the wear member,

Figure 15 is a rear view of the wear member and its relation to the lock during

use.
Figure 16 is a cross-sectional view taken along line XVI-XVI in Figure 1.
Figure 17 is a top, front perspective view of the wear assembly with the lip
omitted.

TFigure 18 is a rear perspective view of the wear assembly with the lip omitteduse.

Figure 19 is a side view of the wear member provided with a lifting eye.
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Detailed Description of the Present Invention

In accordance with the present invention, a wear assembly 10 is provided for
attachment along the digging edge of a lip of an excavator. The invention is discussed
below in terms of the attachment of 4 shroud to the lip of a load-haul-dump (LHD)
bucket. However, the invention is not limited to the attachment of a shroud or an LHD
bucket. The invention could be used to secure other wear members to other excavators,
and even to other equipment where the edge is subject to heavy loading and wear as in an
excavating environment.

The invention is at times discussed in terms of relative terms, such as up, down,
right, left, vertical, horizontal, etc. for the sake of easing the description. These terms are
{o be considered relative to (he orientation of the elements in Figure 1 (unless otherwise
noted), and are not to be considered limitations on the invention. As can be appreciated,
the wear member can be used and oriented in a variety of ways.

Lip 12 forms the front digging edge of an LHD bucket (not shown) to engage and
penetrate into the ground for the gathering of earthen material. As scen in Figure 2, lip
12 includes a center section or main member 14 that extends horizontally across the front
of the bucket and a pair of corner sections 16 generally at right angles to the center
section. Corner seclions 16 form the lower ends of the front edges of the bucket
sidewalls, Each of the lip sections includes an inner face 14a, 16a, an outer face 14b,
16b, and a front edge 14c, 16c. No through-holes are formed in the lip sections. Hence,
the lip is able to provide a strong base to amply resist the high forces applied during use.

The front edges 14¢, 16¢ of lip sections 14, 16 are defined with spaced scallops or

recesses 18, one for each wear assembly 10, In the illustrated example, five uniformly
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spaced scallops are formed along front edge 14c, and one scallop in each of front edges
16¢c. The scallops are each preferably formed to have a uniform, continual, arcuate
surface 19 with a curvature that extends no more than about 180 degrees about an axis
extending generally perpendicular to the lip, and preferably is al about 180 degrees. In
this way, lip 12 with scallops 18 can be easily manufactured, provide a robust base to
resist the applied loads, and (as discussed below) provide clearance for the lock of wear
assembly 10 during use. Nevertheless, the scallops could be formed to have a non-
uniform curvature, a discontinuous or angular shapec, and/or be formed to have partial
closure (i.e., a surface with more than a 180 degree extension such that certain side
portions of the scallop are opposed-to each other). Each of these variations, though, tends
to increase the cost of manufacture, lead to more significant stress concentrations, and/or
reduced strength.

As shown in Figure 6, a boss 20 is fixed to lip 12 over each scallop 18. While
bosses 20 are preferably welded to the lip, they could be cast as an integral part of the lip
or secured by mechanicel means. In addition, the bosses could cach be formed as a
multiple of parts, which are integral or spaced apart, alihough a one-piece member is
preferred for simplicity and strength.

Boss 20 has a body 22 extending along outer face 14b of lip 12 (Figs. 3-5). Body
22 preferably includes a pair of rails 24 extending along sidewalls 26 in a rearward
direction from front edge 14c, 16¢. The rails project laterally outward from each sidewall
26 to form a T-shaped configuration. Rails 24 have holding surfaces 25 that are spaced
from and facing outer face 14b, 16b. As discusscd below, rails 24 cooperate with wear

member or (in this case) shroud 28 to prevent its movement away from the lip. While a
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T-shaped configuration is preferred, the rails could have other shapes, such as dovetail.
Moreover, for lower stress environments, the rails could be omitted entirely (not shown)
so that only the sidewalls 26 defined the sides of the body.

A brace 30 extends laterally across the rear end of body 22. In the preferred
construction, the rear ends of rails 24 are integrally fixed to a brace 30 to additionally
support the rails when under load. Brace 30 further extends outward beyond the rails to
define a stop surface 32 adapted to abut the rear end of shroud 28 and thereby reduce the
s&ess on the boss, which in turn, reduces the stress along front edge 14c, 16¢ of lip 12.
The use of a brace as an abutment and/or to support the rails has applicability in other
arrangements for mounting wear members, such as disclosed in co-pending U.S. Patent
Application Serjal No. 10/425,606, filed concurrently herewith and entitled “Wear
Assembly for the Digging Edge of an Excavator” (attorney docket no. 051291.00188),
which is in its entirety hereby incorporated by reference.

Brace 30 also preferably has a greater depth than body 22 so that it extends from
the lip a greater distance than the body to maximize the surface area able fo abut the
shroud and to function as a deflector for earthen material when the bucket is reversed to
reducc reverse loading of shroud 28, A deflector face 34 inclined forward from outer
face 14b, 16b is preferably formed along the rear side of brace 30 to direct the earthen
material away from the assembled boss and shroud. Body 22 and brace 30 are formed as
an open framework, with openings 36 to reduce the amount of needed steel and to
facilitate welding of the boss to the lip.

A front part 38 of boss 20 wraps around front edge 14¢, 16¢ of lip 12 to define a

finger portion 39 along inner face 14a, 16a. Inner surface 40 of boss 20 (i.¢., the surface

-10-
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that faces lip 12) is shaped to conform to the shape of the particular lip to which it is
fixed. In this case, the inner face includes an upright face 42 to sct against front edge
14c, 16c and an upper face 44 to set against ramp 46 of inner face 14a. In the preferred
‘construction, the bosses attached to corner sections 16 are the same as those attached to
center section 14. However, other attachments are possible. If the front of the lip had a
curved or other shape, inner surface 40 would be changed to maich the shape of the lip.
The front face 48 of boss 20 preferably has a uniform curved shape, but othér shapes are
possible. Alternatively, front part 38 could be formed to simply be upturned to abut
against front edge 14c, 16¢ and not overlie inner face 14a, 16a. Also, front part 38 could
be entirely omitted so that boss 20 only lies along outer face 14b, 16b. In addition, body
22 could be fixed to inner face 14a, 16a instead of outer face 14b, 16b if desired.

A recess 50 is formed in finger portion 39, A hole 52 in body 22 is aligned with
recess 60 to collectively define a passage 54 for receiving a lock 56. In the preferred
construction, vecess 50 has a generally U-shaped configuration; though other shapes are
possible. The main wall 57 of recess 50 is preferably aligned with upright face 42 for
bearing against the lock . Hole 52 has a main portion 58 that preferably has a laterally
elongated, generally rectangular shape; though other shapes are possible. The shapes of
recess 50 and hole 52 are largely dependent on the shape of the lock. While hole 52
preferably extends through body 22, it could have a closed lower end {(which would result
in the elimination of 1ib 62). A pocket 60 is defined along a medial section of main
portion 58 to receive a rib 62 of shroud 28. A groove 64 is formed in front face 48 and
through front part 38 to connect with main portion 58 of hole 52. Groove 64 is provided

to permit the passage of rib 62 to pocket 60 and is thus aligned with pocket 60. Boss 20

11-
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is fixed to lip 12 such that recess 50 and hole 52 are centrally aligned with one of the
scallops 18 (Figs. 7 and 8).

In the preferred construction, shrouds 28 have a front working portion 66 that
tapers to a narrowed front edge 68, and a rear mounting portion 70 that is bifurcated to
define an inner leg 72 and an outer leg 74 (Figs. 13-18). Outer leg 74 has a generally flat
outer face 76 and a rear deflector face 78 that is inclined forwardly away from lip 12 to
direct any earthen material away from the wear member during reverse movement of the
bucket. The inner face 80 preferably has a pair of dogleg flanges 82 that face inward to
define a T-shaped slot 84 for receiving body 22.and rails 24. Flanges 82 could vary in
shape to definc slot with a dovetail or other configurations which complement the shape
of rails 24, or to simply be upright when no rails are provided. Alternatively, the flanges
could be replaced with a thicker outer leg that includes inmer walls to form the slot
receiving the boss 20. Also, the tongue and groove arrangement could be reversed so that
the boss was formed to define the slot and the wear member the tongue received into the
slot (not shown).

Shroud 28 includes an inner surface 85 that includes inner face 80 of outer. leg 74,
inner face 87 of inmer leg 72, and the inner corner surface 89 at the intersection of legs
72, 74 (Figs. 13-16 and 18). Inner corner surface 89 has a central section 89a that
generally matches front face 48 of boss 20 and abuts against it. Accordingly, in the
preferred cmbodiment,y inner corner surface 89 has a generally uniform curved surface.
‘When assembled, inner face 80 of outer leg 74 ovetlies body 22 and outer face 14b, 16b,
and inner face 87 of inner leg 72 overlies finger portion 39 and inner face 14a, 16a (Figs.

16-18). TInside comner surface 89 also includes side sections 89b that have a slightly

10
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narrower radius of curvature than central section 89a to define side faces 91 that set just
outside side surfaces 93 of front part 38 (Figs. 3, 4 and 15). The juxtaposition of side
faces 91 and side surfaces 93 will provide additional lateral support for shroud 28 at the
front edge of lip 12. Although all of the bosses 20 are preferably identical, a unique boss
could be formed for the center of central section 14 of lip 12 where a peak 100 is formed.
In this construction, the inner surface of the boss that wraps around the front edge of the
lip would be formed with slight angle to match the formation of the lip. Tnner leg 72
includes an aperture 86 adapted to receive lock 56 therein. As a result, aperture 86 is
generally aligned with recess 50, hole 52 and one of the scallops 18. In the preferred
embodiment, aperture 86 has a generally rectangular configuration (to match the
preferred lock) with the rear wall 88 forming bearing faces to abut the lock. As described
below, rcar wall 88 and front wall 92 each include a central groove 94, 96 (Fig. 13).
Groove 94 is formed to provide clearance for the movement of an elastomer in the lock.
Groove 96 is provided to permit the insertion of a pry tool for remaving the lock. The
rear and front walls 88, 92 of aperture 86 preferably converge toward each other as they
extend toward boss 20 to receive a tapered lock that can be pried into and out of the
assbmbly. A 1ib 62 projects upward from inmer face 80 to abut the lower end of lock 56.
When shroud 28 is installed, it is slid over lip 12 such that inner and outer legs 72,
74 straddle the lip (Fig. 1). Rails 24 of body 22 are fit within slot 84 as shroud 28 is
moved rearward (Fig. 18). The rearward movement is continucd until inside comer
surface 89 abuts front face 48 of boss 20 (Figs. 16-18). At this juncture, rear wall 98 of
outer leg 74 is preferably placed in close proximity to stop surface 32. With cast parts, it

is not practical for inside comer surface 89 and rear wall 98 to simultaneously abut front

11
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face 48 and stop surface 32 , respectively. However, by placing rear wall 98 in close
proximity with stop surface 32, the two surfaces will typically abut after a short amount
of time as wear develops in the parts. While it is not prefemred, stop surface 32 could be
the primary bearing surface that first abuts rear wall 98, with inside corner surface 89
abutting front face 48 after some wear. Also, as shroud 28 is installed, 1ib 62 passes
through groove 64 in front part 38 of boss 20, through main portion 58 of hole 52, and
into pocket 60.
Once shroud 28 is fully pushed onto boss 20, lock 56 is inserted into aperture 86,
recess 50, hole 52 and one of the scallops 18 (Figs. 16-18). As seen in Figs. 9-12, lock 56
preferably has a rigid body 102, a latch 104 and an elastomeric member (not shown). In
the preferred construction, body 102 has a gradually tapeting shape with front and rear
walls 106, 108 that converge as they extend toward leading face 110, Rear wall 108 is
divided by a step 112 into an upper or inner section 108a and a lower or outer section
108b. Preferably the inner and outer sections 108a, 108b are generally parallel to each
other, although they could have differing orientations. Inner section 108a is adapted to
set against rear wall 88 in aperture 86, and outer section 108b against the front face 114
of rib 62. Accordingly, rear wall 88 and front face 114 are preferably inclined to match
- the inclination of rear wall 108.. As disclosed in co-pending U.S. Patent Application
Serial No. 10/187,446filed July 2, 2002, entitled “Coupling for Excavating Wear Part,”
which is hereby incorporated by reference in ils entirely, this mating relationship of a
tapered lock with the opening into which it is received eases the insertion and removal of
the lock; that is, since the lock walls do not fully engage the opening walls until the lock

is fully set in the assembly, the necessity for using a large hammer to insert the lock is

12

-14-




WO 2004/099512 PCT/US2004/011383

obviated. Rather, in certain environments, it is possible to manually insert the lock into
the assembly without tools. Altemnatively, a pry tool may be used. In the example
illustrated in Fig. 19, a prying ledge 115 is provided on a lifting eye 117. A pry tool 119
can engage prying ledge 115 to push lock 56 into the assembly. Of course, other prying
arrangements are possible, and a hammer could be used if desired. Similarly, since the
lock will release from the opening walls immediately after being moved in the release
direction, the lock can be pried out of the assembly.

The use of step 112 permits a larger, more robust portion of the lock to be fit
within aperture 86 and to include a cavity 116 to contain the elastomeric material (not
shown). The narrower portion below step 112 permits the use of a scallop 18 having
minimal depth. When assembled, scallop wall 19 is juxtaposed to onter section 108b just
below step 112 (Figs. 11-12). Rib 62 sets just below lip 12 so that the inner or top
surface 118 is juxtaposed to outer surface 14b, 16b of lip 12 (Fig. 16). Step 112 generally
parallels ramp 46 in a spaced relation (Figs. 11-12). Front wall 106 abuls against main
wall 57 in recess 50 of boss 20 and front wall 120 of hole 52 (Figs. 3 and 17-19). As can
be appreciated, the lock, along both front wall 106 and rear wall 108 abuts shroud 28 and
boss 20 inside and outside of lip 12 (ie., to each side of a central plane of the main
member 14 or comer member 16 between inner face 14a, 16a and outer face 14b, 16b)
for a more stable and balanced locking arrangement than the prior art assemblies.

Latch 104 is preferably pivotally mounted within cavity 116 of body 102 (Figs. 9-
10). In particular, Iatch 104 includes a pivot pin 122 that fits within a lateral recess 124, a
stem 126, and a head 128. Head 128 includes a shoulder 130 that projects outward

beyond front wall 106 to fit under keeper ledge 59 to retain lock 56 in the wear assembly.

13
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An elastomeric matcrial (not shown), such as rubber, is fit within cavity 116 behind latch
104. The elastomer normally biases latch 104 outward in a locked position, as shown in
Figure 10. The leading or lower surface 132 of shoulder 130 has a curved configuration
to guide the latch rearward as it strikes against shroud 28 as it is inserted into aperture 86
so that shoulder 130 is pushed within cavity 116, When the lock is fully inserted into the
assembly, the elastomer biases the latch outward so that shoulder 130 fits under keeper
ledge 59. In the pfeferred construction, the elastomer is affixed to the rear wall of latch
104 and within cavity 116 by adhesive or molding. Alternatively, the elastomer could be
held within cavity by friction and/or mechanical means,

To facilitate removal of lock 56, shroud 28 includes groéve 96 to permit the
insertion of a tool (not shown) to push the latch rearward against the bias of the elastomer
(Figs. 9, 13, 16 and 17); that is, the tool presses against the front face 134 of head 128
with leverage against the front wall 136 of groove 96. Front wall 136 is curved inward to
better guide latch 104 rearward, and provide a better leverage surface for the tool. Head
128 preferabiy also includes a pry surface 138 under font face 134, whereby the tool
pushing the latch rearward can be further rotated against front wall 136 to pry the lock
from the assembly (Figs. 9 and 10); that is, the free end of the tool engages pry surface
138 so that as the tool continues to rotate it applies an upward force on the latch. The
pivot pin 122 being received within recess 124 provides the needed resistance to permit
such prying on the latch. In general, a pry tool (not shown) can be fit into groove 96 with
a pry surface (not shown) to pull the lock from the assembly.

Shrouds 28 are preferably formed of two different constructions along their sides.

As seen in Figures 1 and 13-16, one kind of shroud 28 includes grooves 142 which

14
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receive tongues 144 from the other kind of shroud 28’ (Figure 1). In this way, the
shiouds mate together, with the tongues 144 in grooves 142 to provide a more integral
assembly and better cover front edge 14c of lip 12. A third kind of shroud 28> can be
formed without grooves 142 or tongues 144 for attachment to corner sections 16.
Nevertheless, a shroud of a single shape of can be used if desired. For instance, each
shroud can be formed with a groove on side and 2 tongue on the other, or each could be

lormed without either a groove or tongue.
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Claims:

1. A lip of an excavating bucket having an interior scoop structure and an
exterior surface, the lip comprising:

a base member having an inner face adapted to form a part of the interior scoop
structure of the bucket, an outer face adapted to form a part of the exterior of the bucket and a
front edge face extending across the front of the base member and interconnecting the inner
and outer faces, the front edge face including a recess; and

a boss fixed to the base member and including a front part extending generally along
the front edge face, and a body extending rearwardly from the front part along one of the
inner and outer faces of the base member, the boss defining a hole forward of the front edge
face and in general alignment with the recess to receive a lock through the hole and the recess
to secure a wear member to the lip, and the boss including a longitudinal coupling structure
that slidably connects with a complementary coupling structure of a wear member to mount
the wear member to the lip.

2. A lip in accordance with claim 1 in which the recess is defined by a concave
wall having a length extending no more than about 180 degrees generally around an axis of
the recess and extending generally perpendicular to the base member.

3. The lip in accordance with claim 2 wherein the concave wall of said recess

has a generally continuous, uniform curvature.

4. A lip in accordance with claim 1 wherein the boss includes a generally
rearward facing bearing surface in the hole to abut a lock holding the wear member to the lip.

5. A lip in accordance with any one of claims 1-3 in which the base member
includes a main member that extends across the expanse of the interior scoop structure and a
corner member at each end of a main member, wherein each said corner member extends

generally transverse to the main member, and wherein the main member and each said comer
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member includes a part of the front edge face that has at least one of the recesses and one of

said bosses.

6. The lip in accordance with claim wherein the longitudinal coupling structure
is one part of a tongue and groove coupling structure.

7. A wear member for attachment to a lip of an excavating bucket, wherein the
lip has a front edge, the wear member comprising a front working portion and a rear mounting
portion, the rear mounting portion including a pair of legs that straddle the lip, one of the legs
including one part of a tongue and groove coupling structure having a front end and a rear
end, the coupling structure being adapted to slide rearwardly over the lip to engage a
complementary formation on a base fixed the lip, each said leg including a bearing surface,
said bearing surfaces facing in a forward direction and being generally aligned to engage a
lock to hold the wear member to the lip, and one said bearing surface being proximate the
front end of the coupling structure.

8. The wear member in accordance with claim 7 wherein the coupling structure
includes a pair of opposite rails.

9. A wear member in accordance with claim 8 wherein the rails and the
respective leg collectively define a generally T-shaped configuration.

10, A wear member in accordance with any one of claim 7 wherein the leg
opposite the leg with the coupling structure includes an opening through which the lock is
received,

11. The wear member in accordance with claim 10 wherein a rear wall of the
opening defines one of the bearing surfaces.

12. The wear member in accordance with claim 10 or 11 wherein the leg with the
coupling structure includes a rib extending generally toward the opening, and a front wall of

the rib defines the other of the bearing surfaces.
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13. A wear member for mounting on a digging edge of excavating equipment
comprising;

a front working portion;

a rear mounting portion including a pair of rearwardly extending legs to straddle the
digging edge, each of the legs having an inner surface facing the other leg, and a corner
surface interconnecting the inner surfaces of the legs;

one part of a tongue and groove coupling structure formed along the inner surface of
only a first one of the legs to couple to a complementary part of a tongue and groove coupling
structure formed on a boss fixed to the digging edge;

an opening in a second one of the legs for receiving a lock, the opening having a
forward facing bearing surface to contact the lock and hold the wear member to the digging
edge; and

a cavity formed in the corner surface to receive a portion of the boss, the cavity
having a pair of opposing sidewalls extending transverse to the inner surfaces to engage side
surfaces of the boss for lateral support of the wear member.

14. A wear member in accordance with claim 13 which is a shroud wherein the
working portion is a wearable tip that tapers to a free end.

15. A wear member in accordance with claim 13 or 14, wherein the corner
surface has a generally uniform curved surface to abut a correspondingly curved front part of
the boss fixed to the digging edge.

16. A wear member in accordance with any one of claims 13-15 including a rear
deflector face at a rear end that is inclined forwardly away from the lip to direct earthen

material away from the wear member during reverse movement of the excavating equipment.
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