20167200529 A1 |1 000 OO0 OO0 0

S
=

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

15 December 2016 (15.12.2016)

WIPOIPCT

(10) International Publication Number

WO 2016/200529 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
EO02F 9/28 (2006.01) EO2F 9/14 (2006.01)
EO2F 3/46 (2006.01) EO2F 3/30 (2006.01)

International Application Number:
PCT/US2016/031598

International Filing Date:

10 May 2016 (10.05.2016)
Filing Language: English
Publication Language: English
Priority Data:
14/734,955 9 June 2015 (09.06.2015) US

Applicant: CATERPILLAR INC. [US/US]; 100 N.E.
Adams St., Peoria, Illinois 61629 (US).

Inventor: CAMPOMANES, Patrick S.; 812 Patricia
Street, Washington, [llinois 61571 (US).

Agents: FISHER, Bart A. et al.; ¢/o Black Hills IP, P.O.
Box 2409, Minneapolis, Minnesota 55402 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: SPACER SHIMS FOR GROUND ENGAGING TOOLS

(57) Abstract: A spacer shim (70) for locating between adjacent ground engaging tools (20) of a work implement (12) for an earth
working machine (10) is disclosed. In embodiments, the spacer shim (70) includes a shim body (71), a shim upper protrusion (74),
and a shim retention surface (75). The shim body (71) includes a shim first leg (72) and a shim second leg (73) spaced apart to form
a shim slot (76) for receiving a lip (16) of the work implement (12). The shim upper protrusion (74) extends from the shim body (71)
and is adjacent to the shim first leg (72). The shim retention surface (75) extends between the forward end (81) and the shim upper
protrusion (74) and is configured to contact a bottom surface (53) of a portion of an adjacent ground engaging tool (20).
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Description
SPACER SHIMS FOR GROUND ENGAGING TOOLS

Technical Field

The present disclosure generally pertains to carth working

W

machines with work implements, and 1s directed toward spacer shims for the

ground engaging tools of the work implements.

Background
Earth working machines known m the art use work implements,
such as dippers or buckets, for digging into work material, such as carth or rock,
10 and moving loosened work material from one place to ansther at a worksite.
Work implemaents often include ground engaging tools, such as tooth assemblics
and shrouds, connected to the ip of the work implement to protect the work
mmplement from abrasion and impact.
U.S. Patent No. 3,851,413 to Lukavich directed to a replaceable,
15 quick change, segmented cutting edge assembly for a loader bucket or the like.
The assembly has a phurality of material engaging tecth which project forwardly
from the bucket floor. The assembly comprises a plurality of easily handled,
relatively small sections of bifurcated cutting edges. The sections telescopically
engage the cutting edge support between the teeth and are mechanically retame
20 onthe support by interlock with encompassing protector means for the teeth.
The present disclosure 1s directed toward overcoming one or piore

of the problems discovered by the inventors or that is known in the art.

Summary of the Disclosure

A spacer shim for locating between adjacent ground engaging

N
(4

tools of a work tmplement for an earth working machine is disclosed. In
crabodiments, the spacer shim inchudes a shim body, a shim upper protrusion, a
first side surface, a second side surface, and a shim retention surface. The shim
body includes a shim first leg and a shim second leg extending in a first direction
away from a forward end and to an aft end of the spacer shim. The shim first leg
30 and the shim second leg being spaced apart to form a shim slot for receiving a lip

of the work implement there between. The shim upper protrusion extends from
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the shim body generally transverse to the shim first leg. The shim upper
protrusion is located adjacent the shim first leg. The second side surface is
opposite the first side surface. The shim retention surface extends between the
forward end and the shim upper protrusion at an angle relative to the first

5 direction. The shim retention surface 1s adjacent both the first side surface and
the second side surface and is configured to contact a bottom surface of a portion

of an adjacent ground engaging tool.

Brief Descrniption of the Drawings

FIG. 11s a perspective view of an earth working machme.
10 FIG. 2 15 a top view of a portion of the work implement of FIG. 1.

FIG. 3 is front view of the portion of the work implement of FIG.

FI1G. 4 is a front view of the lip and ground engaging tools for the
work implement of FIGS. 3.
15 F1G. 5 15 a cross~sectional view of the lip and ground engaging
tools of FIG. 4.
FIG. 6 15 a perspective view of the spacer shim of FIG. 5.
FIG. 7 is a perspective view of an alternate embodiment of the
spacer shim of FIG. 6.
26 FIG. 8 1s a front view of the spacer shim of FIG. 7.
F1G. 9 is a front view of another alternate embodiment of the
spacer shim of FIG. 6.
FIG. 10 15 a side view of the spacer shim of FIG. 9.

FIG. 11 s a bottom view of the spacer shim of FIG. 9.

o
[

Detailed Description

The systems and methods disclosed herein include a work
mmplement with ground engaging tools for carth working machines. In
embodiments, the ground engaging tools include spacer shims located between
the various ground engaging tools, such as the adapters for tooth assemblies and

30 hp shrouds. The spacer shims may prevent or reduce the lateral movement of the
ground engaging tools caused by lateral forces applied to the work implement

during operation of the work implement. The prevention or reduction of lateral
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movement of the ground engaging tools may prevent or reduce wear on the lip of
the work mmplement.
FIG. 1 is a perspective view of an carth working machine 10. The
carth working machine 10, such as an electric rope shovel, excavator, backhoe
5 and the like, mclades a work implement 12 operatively connected thereto. The
work implement 12, such as a dipper or bucket, may be connected to the carth
working machine 10 using a boom, cabling, and the like.
FIG. 2 is a top view of a portion of the work implement 12 of
FIG 1. Referring to FIGS. 1 and 2, the work mmplement 12 may include a body
160 13, a connection implements 9, ground cngaging tools 24, and spacer shims 70
mterspersed among the ground engaging tools 20 such that cach spacer shim 70
is located between two adjacent ground engaging tools 20, such as two ground
engaging tools 20 that are next to ¢ach other and either shightly spaced apart or
touching 1n one or more Jocations. Body 13 may include sidewalls 18, a wrapper
15 plate 14, and an edge plate 15. The sidewalls 18 are generally spaced apart and
may gencrally be oriented in a vertical direction. The wrapper plate 14 mav be a
curved portion of the work implement 12 and may extend between the sidewalls
18. The wrapper plate 14 and the sidewalls 18 may generally form a container
for holding and moving earth, rocks, and other materials. The edge plate 15
20 extends forward from the wrapper plate 14. The edge plate 15 may be integral to
the wrapper plate 14 or may be joined to the wrapper plate 14, suchasbva
metalhurgical bond.
Connection implements 9 are implements, such as hinge plates,
smibber assemblics, pitch braces, pins, bushings, and bails that are configured to

g and the like.

pathy

25 connect the work implement 12 to the boom, cablin
FIG. 3 1s front view of the portion of the work implement 12 of

FIG. 2. FIG. 4 15 a front view of the hip 16 and ground engaging tools 29 for the
work mmplement of FIGS. 3. Referring to FIGS. 2, 3, and 4, the edge plate 15
meludes a lip 16 that 1s distal to the wrapper plate 14, The lip 16 generally

30 extends between the two sidewalls 18, The lip 16 may gencrally be rounded and
mclude a lip front radius 17, The edge plate 15 may also include apertures 11,
Apertures 11 may be used to secure the ground engaging tools 20 to the edge

plate 15.
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The ground engaging tools 20 are attached to the body 13 at edge
plate 15 and are arranged to cover the lip 16. The ground engaging tools 20 may
mchude tooth asscrmblies 25 and lip shrouds 60. The ground engaging tools 20
may be located along the lip 16 in an aliernating pattern, such as placing the

5 tooth assemblies 25 and lip shrouds 60 on the lip 16 in an alternating pattern
with spacer shims 70 located there between.

The tooth assemblies 25 may include an adapter 30, a tooth 40,
and a wear cap 50. The adapter 30 may include an adapter retention system 36
that is configured to couple the adapter 30 to the body 13, such as to edge plate

10 15. The adapter retention system 36 may use one or more aperturcs 11 for
securing the tooth assembly 25 to the body 13. The lip shrouds 60 may each
mchude a shroud retention system 66 that is configured to couple the lip shroud
60 to the body 13, such as to the edge plate 15. The shroud retention system 66
may usc onc or more of the apertures 11 for securing the lip shroud 60 to the

15 body 13

FIG. 5 is a cross-sectional view of the hip 16 and ground engaging
tools 20 of F1G. 4. The edge plate 15 may include stabilizer extrusions 19
extending from the lip. The stabilizer extrusions 19 may be configured to
stabilize the ground engaging tools 20, such as the tooth assemblies 25 and the

20 hip shrouds 60 during operation of the work implement 12.

The adapter 30 may include an adapter body 31, an adapter side
protrusion 34, an adapter lip slot 35, an adapter cap slot 38, and an adapter upper
protrusion 37. The adapter body 31 includes an adapter first end 32 and an
adapter second ond 33, When coupled to the body 13, the adapter first end 32 i

25 adjacent the hp 16 and the adapter second end 33 1s distal to the adapter first end

2 and 1s positioned along edge plate 15. An adapter side protrusion 34 may
extend from each side of adapter body 31. The adapter side protrusions 34 may
be located adjacent the adapter first end 32 and may be configured to form
contact arcas for the spacer shims 70 positioned on each side of the adapter 30.

30 The adapter lip slot 35 may be a slot that extends into the adapter
body 31 from the adapter second end 33 toward the adapter first end 32. The
shape of the adapter lip slot 35 may match the shape and contour of the edge
plate 15 and the lip 16. In the embodiment illustrated, the adapter lip slot 35

generally has a cuboid shape that has a rounded end. the rounded ond being
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adjacent the adapter first end 32. As illustrated, the adapter lip slot 35 may also
extend into the adapter side protrusions 34.
The adapter cap slot 38 may be a slot in the top of the adapter
body 31 at the adapter tirst end 32 and may be adjacent the adapter upper
5 protrusion 37. The adapter cap slot 38 may be formed by the adapter body 31,
the adapter upper protrusion 37, and the tooth 40. The adapter cap slot 38 15
configured to retain the wear cap 50. The adapter upper protrusion 37 may
extend forward from the adapter body 31 and into the adapter cap slot 38 to form
a lip that is used to at least partially retain the wear cap 50 within the adapter cap
16 slot 38,
The tooth 40 may include a tooth body 41 and a tooth retention
system 46. The tooth body 41 may generally have a wedge shape and mcludes a
tooth first end 42 and a tooth second end 43, The tooth first end 42 is positioned
distal to the adapter 30 and may be the narrow portion of the wedge shape. The
15 tooth first end 42 may be positioned to contact the work material first and may
be configured to dig into the work material. The tooth second end 43 18
positioned adjacent the adapter 30 and may be the wider portion of the wedge
shape. An upper portion 47 of the tooth second end 43 may form an edge of the
adapter cap slot 38 and may be configured to retain the wear cap 50 within the
20 adapter cap slot 38 with the adapter upper protrusion 37,
The tooth retention system 46 is configured fo couple the tooth 40
to the adapter 30. The tooth retention system 46 may mclude a tooth connector
44 that extends from the tooth sccond end 43 to the adapter first end 32 to couple
the tooth 40 to the adapter 30
25 Wear cap 50 includes a wear cap upper portion 51 and a wear cap
lower portion 52. The wear cap upper portion 51 1s positioned adjacent the
adapter first end 32 outside of the adapter cap slot 38, The wear cap upper
portion 51 may generally be longer than the adapter cap slot 38 and may be
configured to protect a portion of the adapter first end 32 from wear. The wear
30 cap 50 s inserted into the adapter cap slot 38 with the wear cap lower portion 52
positioned within the adapter cap shot 38, The wear cap lower portion 52
meludes a wear cap bottom surface 53 distal to the wear cap upper portion 51,
The wear cap lower portion 52 may narrow from the wear cap bottom surface 33

to the wear cap upper portion 51 to form a retention neck 57. The wider base of



WO 2016/200529 PCT/US2016/031598

-6

the wear cap lower portion 52 at the wear cap bottom serface 53 may help retain
the wear cap 50 within the adapter cap slot 38, In particular, the adapter apper
protrusion 37 and the upper portion 47 may protrude into the retention neck 37
to hold the wear cap S0 within the adapter cap slot 38, The wear cap 50 may also

5 be wider than adapter 30 and may be configured to hold the spacer shim 70
place on the lip 16 adjacent the adapter 30.

F1G. 6 1s a perspective view of the spacer shim 70 of FIG. 5. The
apacer shim 70 may be a single integral picce. Spacer shim 70 may inchude a
shim body 71, a shim slot 76, a shim retention surface 75, and a shim upper

10 protrusion 74. Shim body 71 may generally be formed n a *C’ shape that fits
over and wraps around lip 16. Shim body 71 may mclude a shim first leg 72 and
a shim second leg 73 extending in a first direction away from a forward end 81
and toward an aft end 82 of spacer shim 70. The shim first leg 72 and the shim
second leg 73 are spaced apart forming the shim slot 76 there between.

5 The shim first leg 72 may be adjacent the top 84 of spacer shim
70, while the shim second feg 73 may be at the bottom 85 of spacer shim 70. The
shim slot 76 may match the shape and contour of the edge plate 135 and the hip
16. In the embodiment illustrated, the shim slot 76 generally has a cuboid shape
that has a rounded end. The shim slot 76 may generally extend into shim body

20 71 in a direction opposite the first direction from the aft end 82 towards the
forward end 81.

The shim retention surface 73 may be a swrface angled to face
forward and upward extending along an upper part of shim body 71. The shim
retention surface 75 may extend between the forward end 81and the shim upper

25 protrusion 74.

The shim apper protrusion 74 extends up from shim body 71
away from the bottom 83 to the top 84 of the spacer shim 70. The shim upper
protrusion 74 extends in a direction away from the shim first leg 72 and the shim
second leg 73. Shim upper protrusion 74 may extend fransverse, such as

30 perpendicalar, to the shim first leg 72 and the shim second leg 73. Shim upper
protrusion 74 may be adjacent the shim first leg 72 and may extend from shim
body 71 at alocation adjacent shim first leg 72. Shim upper protrusion 74 is

located between the forward end 81 and the aft end 82 and is generally coplanar
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to sham body 71 extending on the same plane as shim first leg 72 and shim
second leg 73.
Referring to FIG. 5, the shim retention surface 75 1s configured to
contact a portion of an adjacent ground engagmg tool 20, such as the wear cap
5 bottom surface 53, so that the portion of the adjacent ground engaging tool 20,
such as the wear cap 50, will retain the spacer shim 70 in place on the lip 16. In
the embodiment illustrated, the shim retention surface 75 and the wear cap
bottom surface 53 are substantially parallel. The shim upper protrusion 74
extends upward adjacent a protruding portion of an adjacent ground engaging
10 1ool 20, such as the wear cap lower portion 52 that may protrude out relative to
the adapter body 31, acting as a hook, which may further retain the spacer shim
70 in position between the adapter 30 and the lip shroud 60.
Spacer shim 70 generally includes a first side surface 85 and a
second side surface 86. The tirst side surface 85 and the sccond side surface 86
15 are adjacent and configured 1o contact the ground engaging tools 20 or portions
of the ground engaging tools 20, such as the adapter 30 or the lip shroad 60.
FIG. 7 is a perspective view of an altermate embodiment of the
spacer shim 70 of F1G. 6. FIG. 8 15 a front view of the spacer shim 70 of FIG. 7.
Refernng to FIGS. 7 and &, the spacer shim 70 may mclade one or more a
20 grinding portions 77 on one of the sides of the spacer shim 70, fo the
crbodiment illustrated, the grinding portion 77 is a single protrusion with an
annular sector shape extending from the shim body 71 at the first side surface 83
of the spacer shim 70. In other embodiments, the grnnding portion 77 extends
from the shim body 71 at the second side surface 86. In vet other embodiments,
25 the spacer shim 70 includes a grinding portion 77 on each side of the shim body
71. In embodiments, the grinding portion 77 is formed from multiple protrusions
extending from the shim body 71. Each grnding portion 77 may be positioned
between the shim body 71 and the adapter 30, such as adjacent the adapter side
protrusion 34, or between the shim body 71 and the lip shroud 60.
30 Referring to FIG. 2, the lip 16 may curve in the horizontal
direction between the sidewalis 18, The horizontal a direction transverse to the
direction that the sidewalls 18 extend. As illustrated by the first reference hine 2,

the lip 16 may curve so that the middle of the lip 16 protrades forward relative to
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the sides of the lip 16 adjacent the sidewalls 18, In some embodiments, the
curvature has a uniform diameter.

Referring to FIG. 3, the lip 16 may also curve in the vertical
direction between the sidewalls 18, The vertical direction 1s the direction that the
sidewalls 18 extend. As illustrated by the second reference tme 4, the lip 16 may
curve so that the nuddle of the Lip 16 protrudes downward relative to the sides of
the lip 16 adjacent the sidewalls 18. In some cmbodiments, the curvaturc has a
wniform diameter.

FIG. 9 is a front view of another alternate embodiment of the
spacer shim 70 of F1G. 6. FIG. 10 1s a side view of the spacer shim 70 of FIG 9.
FI(. 11 15 a bottom view of the spacer shim 70 of FI(G. 9. Retermning to FIGS. 3
and 9, spacer shim 70 may be tapered from the bottom 83 to the top 84 ina
second direction transverse to the first direction to account for the angle between
adjacent portions of ground engaging tools 20, such as an adapter body 31 and
the hip shroud 69, that results from the vertical curvature of the lip 16. First side
surface 85 and second side surface 86 may curve toward one another and may be
closer together at the top 84 at the shim upper protrusion 74 than at the bottom
83 at the shim sccond leg 73 of the spacer shim 70.

Referring to FIGS. 2 and 11, spacer shim 70 may be tapered from
the forward end 81 to the aft end 82 in the first direction to account for an angle
between adjacent portions of ground engaging tools 20, such as an adapter body
31 and a lip shroud 60 that results from the horizontal curvature of the lip 16.
First side surface 85 and second side surface 86 may curve toward one ancther
and may be closer together at the aft end 82 than at the forward end 1. In some
embodiments, spacer shim 70 tapers m both directions to account for the angles
that result between adjacent ground engaging tools 20 that result from both the
vertical and horizontal curvature of the lip 16.

One or more of the above components {or their subcomponents)

may be made from allov, steel, or cast iron.

Industrial Applicability

Work implements, such as dippers and buckets of carth workaing
machines and tools can be protected against wear by including ground engaging

tools 20, such as tooth asscmblies 25, edge protectors, lip shrouds 60, and other
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components. The ground engaging tools 20 are attached to the work implement
12 in the areas where the most damaging abrasion and impact may occur during
operation of the carth working machines, such as at the bip 16. The ground

engaging tools 20 generally serve as wear matenal that can be removed and

(4

replaced once damaged. The ground engaging tools 20 may prevent or reduce

the damage to the work mmplement 12 and increase the operating life of the work

implement 12, preventing carly replacement of the work implement 12.

Locating spacer shims 70 between the groand engaging tools 20,

such as between an adapter 30 and a lip shroud 60, may prevent or reduce the

10 lateral movement of the ground engaging tools 20 caused by lateral forces
applied to a work implement 12 during operation of the work wplement 12 by
filling the space between adjacent ground engaging tools 20 with the first side
surface 85 and the second side surface 86 positioned for coutacting the adjacent
ground engaging tools 20, Preventing the lateral movement of the ground

15 engaging tools 20 may prevent or reduce wear to the lip front radius 17 and to
the stabilizer extrusion 19 of the lip 16. Preventing or reducing the wear to the
lip front radius 17 and to the stabilizer extrusion 19 may prolong the operating
life of the work implement 12 and may prolong the need to either rebuild the hip
16 or to replace the work implement 12, which helps the castomer avoid

20 additional expenses in operating and maintaning the earth working machine 10,
Locating spacer shims 70 between the ground engaging tools 20, such as
between adapters 30 and lip shrouds 60, may also spread out the lateral forces
applicd to a work implement 12 during operation of the work by sharing
{transferring) the lateral force across multiple ground engaging tools 20 instead

25 of being localized to one ground engaging tool 20,

The shape of the spacer shim 70 including the shim retention
surface 75 and the shim upper protrusion 74 may allow the spacer shim 70 to be
mstalled and held in place without the addition of a retention system or retention
hardware. Thus, spacer shims 70 may be located between adapters 30 and lip

30 shrouds 60 on new or existing hardware without further modification of that
hardware, each spacer shim 70 being held in place by a wear cap 30 that can be
cither a new or existing wear cap 50 of the work implement 12.

The preceding detailed description 13 merely excmplary i nature

and is not intended to limit the invention or the application and uses of the
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mvention. The described embodiments are not limited to use in conjunction with
a particular type of work implement for carth working machines. Hence,
although the present disclosure, for convenience of explanation, depicts and
desceribes a particular work traplement, it will be appreciated that the ground
engaging tools in accordance with this disclosure can be implemented in various
other configurations including combinations of various aspects of the
embodiments disclosed, can be used with various other types of work
mmplements and earth working machines, and can be used in other types of
systems and machines. Furthermore, there 1 no intention to be bound by any
theary presented in the preceding background or detailed description. It is also
understood that the iltustrations may mclude exaggerated dimensions to better
tHustrate the referenced items shown, and are not consider limiting unless

expressly stated as such.
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Claims

I. A spacer shim (70) for locating between adjacent ground
engaging tools (20) of a work implement (12} for an earth working maching
{10), the spacer shim {70} comprising:

5 a shim bodv (71} including a shim first leg (72) and a shim
second leg (73) both extending in a first direction away from a forward end (81)
and to an aft end (82) of the spacer shim (70), the shum first leg (723 and the
shim second leg (73) being spaced apart to form a shim slot {76} for receiving a
Lip (16) of the work implement {12) there between;

10 a shim upper protrusion {74) adjacent the sham first leg (72)
extending from the shim body {71} in a second direction away from the shim
first leg (72) and the shim second leg (73);
a first side surface (83); and

a second side surface (86} opposite the first side surface (85).

[
(v

2. The spacer shim (70} of claim 1, further comprising a
shum retention surface (73) extending between the forward end (81) and the shim
wpper protrusion {74} at an angle relative to the first direction, the shim retention
surface (75) being adjacent both the first side surface (85) and the second side

20 surface (86), and being configured o contact a bottom surface (53) of a portion

of an adjacent ground engaging tool (20}).

3. The spacer shim (70} of claim 1, further conprising a first

grinding portion (77} extending on the first side surface (85).

25
4. The spacer shim (70} of claim 3, further comprising a
second grninding portion (77) on the second side surface (86), the second grinding
portion {77) extending from the second side surface (86) in a third direction
opposite the first grinding portion (77).
30

5. The spacer shim (70) of claim 3, wherein the first grinding
portion {77} includes an annelar sector shape located between the shim slot (76}

and the forward end (81).
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6. The spacer shim (70} of claim 1, wherein the spacer shim
{70) 1s tapered in the second direction transverse to the first direction with the
first side surface {85) being closer to the sccond side surface (86) at the shim

upper protrusion (74} than at the shim second leg (73).

7. The spacer shim (70} of claim 1, wherein the spacer shim
{70) 1s tapered 1n the first direction with the first side surface (85) being closer to

the second side surface (86) at the aft end (82) than at the forward end (81},

8. A work implement (12) for an earth working machine (10)
mcluding a plurality of spacer shims (70) that mcludes the spacer shim (70) of
any of the preceding claims, the work implement (12) comprising:

a body (13} imchuding two sidewalls (18) and a lip (16} extending
there between;

a plurality of ground engaging tools (20} attached 1o the body
{13} and arranged to cover the hip (16), the phirality of ground engaging tools
(20} being arranged in a pattern that extends along the lip (16) between the two
sidewalls {(18): and

the plarality of spacer shims (70} located on the lip {16} and
miterspersed among the plarality of ground engaging tools {20} such that each
spacer shim (70) of the plurality of spacer shims (70} is located between two
adjacent ground engaging tools (20) of the plurality of ground engaging tools

{20).

9. The work implement (12} of claim 8, wheremn the plurahty
of ground engaging tools (20} includes:

a tooth assembly (25} including

an adapter {30} joined to the body (13} at the lip (16}, the adapter
(30) mcluding an adapter body (31) including an adapter first end (32} and an
adapter upper protrusion (37} extending from the adapter body (313 adjacent the
adapter first end (32},

a tooth (40} joined to the adapter (30) at the adapter first end (32),

an adapter cap slot (38) formed at the adapter first end (32) by the
adapter body {31}, the adapter upper protrusion {(37) and the tooth (40}, and
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a wear cap (50) inserted into the adapter cap slot (38}, the wear
cap {50) including a bottom surface (33} that contacts the adapter body (31);
a lip shroud (60} joined to the body {13) at the hp (15} adjacent to
the adapter (30); and
5 wherein the spacer shim (70} is located between the adapter body
{31} and the lip shroud (60) and the shim vpper protrusion (74) extends up from

the shim body {71} adjacent the wear cap {50).

10, The work implement (12} of ¢laim 9, wherein the bottom
160 surface (53) of the wear cap (50} contacts the spacer shim {70} to hold the spacer

shim (70} mn place on over the hip (16},
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