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Description

Technical Field

[0001] The present disclosure relates generally to a
ground engaging tool and, more particularly, to a ground
engaging tool that is removably attachable to an earth-
working machine.

Background

[0002] Earth-working machines, such as, for example,
excavators, wheel loaders, hydraulic mining shovels, ca-
ble shovels, bucket wheels, bulldozers, and draglines,
are generally used for digging or ripping into the earth or
rock and/or moving loosened work material from one
place to another at a worksite. These earth-working ma-
chines include various earth-working implements, such
as a bucket or a blade, for excavating or moving the work
material. These implements can be subjected to extreme
wear from the abrasion and impacts experienced during
the earth-working applications.
[0003] To protect these implements against wear, and
thereby prolong the useful life of the implements, various
ground engaging tools, such as teeth, edge protectors,
and other wear members, can be provided on the earth-
working implements in the areas where the most dam-
aging abrasions and impacts occur. These ground en-
gaging tools are removably attached to the implements
using customized retainer systems, so that worn or dam-
aged ground engaging tools can be readily removed and
replaced with new ground engaging tools.
[0004] Many retainer systems have been proposed
and used for removably attaching various ground engag-
ing tools to earth-working implements. One example of
such a retainer system is disclosed in U.S. Patent No.
7,762,015 to Smith et al. The preamble of the independ-
ent claim is based upon this disclosure. The system in-
cludes a rotating lock having a slot for receiving a post
of an adapter that is mounted to or part of a work tool.
The lock is positioned in a retainer bushing, which is po-
sitioned in a lock cavity of a ground engaging tool. When
the lock is rotated, the entrance to the slot is blocked and
the post cannot slide out of the slot, locking the ground
engaging tool to the work tool.
[0005] The present invention seeks to overcome the
problems associated with such known retainer systems.

Summary

[0006] The present disclosure is directed to a lock for
a ground engaging tool and a ground engaging tool as-
sembly comprising such a lock as set out in the claims.

Brief Description of the Drawings

[0007]

Fig. 1 is a perspective view of a loader bucket having
a plurality of ground engaging tools attached thereto
according to one exemplary embodiment of the
present disclosure;
Fig. 2 is a perspective view of a tooth assembly ac-
cording to one exemplary embodiment of the present
disclosure;
Fig. 3 is a perspective view of a tip of the tooth as-
sembly shown in Fig. 2, with a lock positioned in a
lock opening of the tip;
Fig. 4 is a partial cross-sectional view of the tooth
assembly of Fig. 2 in an assembled state;
Fig. 5 is a perspective view of the tip of Fig. 3, without
a lock positioned in any lock opening of the tip;
Fig. 6 is a partial cutaway view of one of the openings
of the tip of Fig. 5;
Fig. 7 is a perspective view of a lock according to
one exemplary embodiment of the present disclo-
sure;
Fig. 8 is another perspective view of the lock of Fig. 7;
Fig. 9 is a top view of the lock of Fig. 7;
Fig. 10 is a bottom view of the lock of Fig. 7;
Fig. 11 is a cross-sectional view of a lock according
to another exemplary embodiment of the present dis-
closure;
Fig. 12 is a top view of a lock according to yet another
exemplary embodiment of the present disclosure;
Fig. 13 is a cross-sectional view of a lock according
to yet another exemplary embodiment of the present
disclosure; and
Fig. 14 is an exploded view of a lock according to
yet another exemplary embodiment of the present
disclosure.

Detailed Description

[0008] Fig. 1 illustrates an excavator bucket assembly
1 as an exemplary implement of an earth-working ma-
chine. Excavator bucket assembly 1 includes a bucket 2
used for excavating work material in a known manner.
Bucket 2 may include a variety of ground engaging tools.
For example, bucket 2 may include a plurality of tooth
assemblies 10, as ground engaging tools, attached to a
base edge 5 of bucket 2. Tooth assemblies 10 may be
secured to bucket 2 employing retainer systems accord-
ing to the present disclosure. While various embodiments
of the present disclosure will be described in connection
with a particular ground engaging tool assembly (e.g.,
tooth assembly 10), it should be understood that the
present disclosure may be applied to, or used in connec-
tion with, any other type of ground engaging tools or com-
ponents. Further, it should be understood that one or
more features described in connection with one embod-
iment can be implemented in any of the other disclosed
embodiments unless otherwise specifically noted.
[0009] Referring to Fig. 2, tooth assembly 10 may in-
clude an adapter 20 configured to engage base edge 5
of bucket 2 or other suitable support structure of an im-
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plement. Tooth assembly 10 may also include a ground-
engaging tip 30 configured to be removably attached to
adapter 20. Tooth assembly 10 may further include a lock
60 configured to secure tip 30 to adapter 20. Tip 30 may
endure the majority of the impact and abrasion caused
by engagement with work material, and wear down more
quickly and break more frequently than adapter 20. Con-
sequently, multiple tips 30 may be attached to adapter
20, worn down, and replaced before adapter 20 needs
to be replaced. As will be detailed herein, various exem-
plary embodiments of lock 60, consistent with the present
disclosure, may facilitate attachment and detachment of
ground engaging tools to and from the support structure
of an implement.
[0010] Adapter 20 may include a pair of first and sec-
ond mounting legs 26, 28 defining a recess 27 therebe-
tween for receiving base edge 5. Adapter 20 may be se-
cured in place on base edge 5 by attaching first mounting
leg 26 and second mounting leg 28 to base edge 5 using
any suitable connection method. For example, mounting
legs 26 and 28 and base edge 5 may have corresponding
apertures (not shown) through which any suitable fas-
teners such as bolts or rivets may be inserted to hold
adapter 20 in place. Alternatively or additionally, mount-
ing legs 26 and 28 may be welded to the corresponding
top and bottom surfaces of base edge 5. Any other con-
nection method and/or configuration known in the art may
be used alternatively or additionally. For example, in
some exemplary embodiments, an adapter may be con-
figured to use any of the retainer systems disclosed here-
in to secure the adapter to a suitable support structure
of an implement.
[0011] Adapter 20 may include a nose 21 extending in
a forward direction. Nose 21 may be configured to be
received in a mounting cavity 35 of tip 30, shown in Fig.
3. Nose 21 may be configured to support tip 30 during
use of bucket 2 and to facilitate retention of tip 30 on nose
21 when bearing the load of the work material. Nose 21
may include an integral post 23 extending from each lat-
eral side 22, 24. Post 23 may have various shapes and
sizes. In one exemplary embodiment, as shown in Fig.
2, post 23 may have a frustoconical shape. As will be
described in more detail herein, posts 23 may cooperate
with locks 60 to secure tip 30 to adapter 20.
[0012] As shown in the rear view of tip 30 in Fig. 3, tip
30 may include an interior surface 100, which may define
mounting cavity 35, an exterior surface 101, and a rear
surface 102, which may connect interior surface 100 to
exterior surface 101. As shown in Fig. 2, exterior surface
101 may generally taper as it extends forward. For ex-
ample, an upper portion 32 of exterior surface 101 may
slope downward as it extends forward, and a lower por-
tion 38 of exterior surface 101 may extend generally up-
ward as it extends forward. Alternatively, lower portion
38 may extend generally straight or downward as it ex-
tends forward. At its forward end, substantially opposite
of rear surface 102, exterior surface 101 may define a
wedge-shaped front edge 31 of tip 30.

[0013] As mentioned above, tip 30 may be secured to
adapter 20 via lock 60. Tip 30 may have various config-
urations for accommodating adapter 20 and lock 60. For
example, in the exemplary embodiment shown in Figs.
3 and 5, interior surface 100 may define slots 103 re-
cessed into tip 30’s lateral sides 37 to receive posts 23
of adapter 20. In addition, as shown in Figs. 3-6, a lock
opening surface 104 in each of tip 30’s lateral sides 37
may define a lock opening 40, into which one of slots 103
may extend from rear surface 102. Lock opening 40 may
extend from interior surface 100, through side 37, to ex-
terior surface 101, and may house lock 60 and a post 23
received via the one of slots 103. While the exemplary
embodiment shown in Figs. 2, 3, and 5 has two lock open-
ing surfaces 104 (and two lock openings 40) on opposite
lateral sides 37 of tip 30, tip 30 may have different num-
bers and/or arrangements of lock opening surfaces 104
(and lock openings 40). For example, in some embodi-
ments, tip 30 may have more than one lock opening sur-
face 104 (and lock opening 40) on each lateral side 37,
or may have a lock opening surface 104 (and lock open-
ing 40) on only a single lateral side 37.
[0014] As best shown in Figs. 4-6, lock opening surface
104 may include a generally circular inner portion 105
and a generally circular outer portion 106. Inner portion
may be adjacent interior surface 100, while outer portion
106 may be adjacent exterior surface 101. In some em-
bodiments, portions 105 and 106 may be generally cy-
lindrical. In these embodiments, outer portion 106 may
have a smaller diameter than inner portion 105 to prevent
lock 60 from passing all the way through lock opening
40. In other embodiments, one or both of portions 105
and 106 may be generally frustoconical to prevent lock
60 from passing all the way through lock opening 40.
[0015] In some embodiments, inner portion 105 may
be configured to guide and intermittently inhibit rotation
of lock 60 within lock opening 40. For example, inner
portion 105 may define a groove 107 in tip 30 positioned
circumferentially around lock opening 40. Groove 107
may interact with one or more detent projections 67 of
lock 60 to ensure lock 60 rotates about lock rotation axis
65 (referring to Figs. 4 and 6) and does not fall out of lock
opening 40. In some embodiments, groove 107 may in-
teract with the one or more detent projections 67 to en-
sure lock 60 does not fall out of lock opening 40 regard-
less of how lock 60 is rotated. In other embodiments,
inner portion 105 may define one or more channels (not
shown) extending from groove 107 to interior surface 100
to allow lock 60 to fall out of lock opening 40 when lock
60 is rotated to certain positions in which the one or more
detent projections 67 align with the one or more channels.
Inner portion 105 may also define at least one detent
recess 77 in tip 30 along groove 107, which may interact
with one or more detent projections 67 of lock 60 to inhibit
rotation of lock 60 when engaged by the one or more
detent projections 67. For example, inner portion 105
may define two detent recesses 77 in tip 30 along groove
107. These detent recesses 77 may be spaced apart
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from one another by approximately 180 degrees to inter-
mittently inhibit rotation of lock 60 at 180 degree intervals.
[0016] As shown in Figs. 4, 6, and 7, detent recesses
77 may be shaped like detent projections 67 to optimize
engagement with detent projections 67. For example, de-
tent recesses 77 may be at least partially sphere-shaped
to optimize engagement with detent projections 67 that
are at least partially sphere-shaped. Alternatively, detent
recesses 77 may be otherwise shaped. For example, de-
tent recesses 77 may be at least partially football- or bul-
let-shaped if detent projections 67 are at least partially
football- or bullet-shaped.
[0017] As mentioned above, lock opening 40 may
house and allow rotation of lock 60 about lock rotation
axis 65. As best shown in Figs. 4 and 7, lock 60 may
include a head portion 80, which may have a top section
108 and a bottom section 109. In addition, lock 60 may
include a C-shaped skirt 63 extending from bottom sec-
tion 109, and defining a lock slot 62 for receiving post 23.
In conjunction with top and bottom sections 108, 109 of
head portion 80, skirt 63 may define an outer surface 66
of lock 60, which may be configured to be rotatably re-
ceived in lock opening 40 of tip 30. For example, outer
surface 66 may have substantially the same cylindrical
(as shown) or frustoconical profile as lock opening 40. In
particular, outer surface 66 may be circular and extend
circumferentially around lock rotation axis 65. While head
portion 80’s portion of outer surface 66 may extend com-
pletely around lock rotation axis 65, skirt 63’s portion of
outer surface 66 may extend only partway around lock
rotation axis 65. With outer surface 66 of lock 60 so con-
figured, lock 60 may be seated within lock opening 40
with top section 108’s portion of outer surface 66 mated
to outer portion 106 of lock opening 40, and the remainder
of outer surface 66 mated to inner portion 105 of lock
opening 40. As shown in Fig. 4, when lock 60 is so po-
sitioned within lock opening 40, lock rotation axis 65 may
be approximately perpendicular to the part of exterior sur-
face 101 of tip 30 surrounding lock opening 40. Alterna-
tively, lock rotation axis 65 may be otherwise angled rel-
ative to this part of exterior surface 101.
[0018] As mentioned above, lock 60 may include one
or more detent projections 67, which may interact with
groove 107 and detent recesses 77 of tip 30 to guide and
intermittently inhibit rotation of lock 60 within lock opening
40. As best shown in Figs. 4 and 7, bottom section 109
of head portion 80 of lock 60 may include these detent
projections 67. For example, bottom section 109 may
include two at least partially spherically-shaped detent
projections 67, which may be spaced apart from one an-
other by approximately 180 degrees. Alternatively, bot-
tom section 109 may include another number of detent
projections 67, and such detent projections 67 may or
may not be approximately equally spaced along a cir-
cumference of bottom section 109. In yet another alter-
native, detent projections may be otherwise shaped. For
example, detent projections 67 may be football- or bullet-
shaped.

[0019] According to one exemplary embodiment, both
tip 30 and lock 60 may be constructed of metal. In order
to facilitate engagement/disengagement of detent pro-
jections 67 and detent recesses 77, detent projections
67 may thus be compressible. That is, while detent pro-
jections 67 may typically project outward from outer sur-
face 66 of lock 60 by a distance 110 (referring to Fig. 9),
detent projections 67 may be compressed so as to project
outward from outer surface 66 by a distance smaller than
distance 110. Such compression may allow detent pro-
jections 67 to slide along inner portion 105 of lock opening
surface 104 as lock 60 is inserted into lock opening 40
in a direction approximately parallel to lock rotation axis
65. Once lock 60 is fully inserted, detent projections 67
may expand and engage groove 107. Such engagement
may prevent lock 60 from falling out of lock opening 40.
As lock 60 is rotated, detent projections may slide along
groove 107, eventually further expanding and engaging
detent recesses 77 of tip 30. Such engagement may in-
hibit further rotation of lock 60. Further rotation and/or
removal of lock 60 may, however, be accomplished by
compressing detent projections 67, thereby allowing de-
tent projections to disengage detent recesses 77 and/or
groove 107.
[0020] Lock 60 may be configured to receive at least
part of post 23 of adapter 20. For example, as best shown
in Figs. 8 and 10, lock slot 62 may have an open end 69
between two circumferential ends of skirt 63 and a closed
end 68 adjacent a middle portion of skirt 63. In some
embodiments, lock slot 62 may have a size and shape
such that it can receive frustoconical post 23 of adapter
20. The inner surface 64 of skirt 63 may be sloped so as
to mate with frustoconical post 23 of adapter 20 adjacent
closed end 68 of lock slot 62.
[0021] As mentioned above, lock 60 may be installed
in lock opening 40 with outer surface 66 of lock 60 mated
to lock opening surface 104 and detent projections 67 of
lock 60 engaging detent recesses 77 of tip 30. When lock
60 is disposed in this position, open end 69 of lock slot
62 may face rearward. This position allows sliding inser-
tion and removal of post 23 into and out of lock slot 62
through open end 69. Accordingly, this position of lock
60 may be considered an unlocked position.
[0022] To lock post 23 inside lock slot 62, lock 60 may
be rotated about lock rotation axis 65 to a locked position.
In this locked position, the portion of lock skirt 63 adjacent
closed end 68 may preclude sliding movement of post
23 relative to lock slot 62, thereby preventing sliding
movement of tip 30 relative to adapter 20. The locked
position of lock 60 may be approximately 180 degrees
from the unlocked position about lock rotation axis 65. In
the locked position, as in the unlocked position, detent
projections 67 of lock 60 may engage detent recesses
77 of tip 30, which may releasably hold lock 60 in the
locked position.
[0023] In some embodiments, lock 60 and tip 30 may
be configured to provide an indication of the un-
locked/locked positions. For example, as shown in Fig.
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3, lock 60 may include a triangle 111 on its head portion
80, and tip 30 may include lock/unlock indicators 112,
113 on its exterior surface 101 near lock opening 40.
When triangle 111 points to lock indicator 112, lock 60
may be in the locked position. In contrast, when triangle
111 points to unlocked indicator 113, lock 60 may be in
the unlocked position.
[0024] Referring to Figs. 3, 7, and 9, lock 60 may also
include a tool interface 84 in head portion 80 to facilitate
rotating lock 60 about lock rotation axis 65. Tool interface
84 may include any type of features configured to be
engaged by a tool for applying torque to lock 60 about
lock rotation axis 65. For example, tool interface 84 may
include a socket recess with a cross-section configured
to engage a socket driver, such as a socket wrench.
When lock 60 is seated within lock opening 40, head
portion 80 defining tool interface 84 may extend at least
partially through lock opening 40, and lock opening 40
may provide an access opening for a tool to engage tool
interface 84.
[0025] Ground engaging tools and the associated re-
tainer systems of the present disclosure are not limited
to the exemplary configurations described above. For ex-
ample, ground engaging tool assembly 10 may employ
a different number and configuration of lock openings 40,
posts 23, and/or locks 60. Additionally, in lieu of adapter
20 and posts 23, ground engaging tool assembly 10 may
employ one or more pins fixed to or integrally formed with
suitable support structure.
[0026] Certain exemplary aspects of the present dis-
closure may provide various alternative and/or additional
configurations of retainer systems for removably attach-
ing ground engaging tools to suitable support structure
of an implement. For example, further modifications to a
lock may be possible to improve the performance of or
reduce costs associated with the retention system. In the
following descriptions, various embodiments of the lock
are disclosed.
[0027] It should be noted that, in the description of the
following embodiments, only the features that are differ-
ent from the above-described embodiments are high-
lighted, and the detailed description of the features that
are common to the above-described embodiments are
omitted herein.
[0028] Fig. 11 illustrates a lock 160 according to one
exemplary embodiment. Lock 160 may include an inte-
grally formed head portion 180. As shown in Fig. 11, de-
tent projections 167 of lock 160 may include at least par-
tially sphere-shaped portions 182 at least partially situ-
ated within bores 189 of lock 160. In addition, detent pro-
jections 167 may include elastomeric portions 183 situ-
ated within bores 189. Elastomeric portions 183 may bias
portions 182 outward through outer surface 188 of lock
160, but outward ends 191 of bores 189 may be swaged
(i.e., bent or shaped) to prevent portions 182 from leaving
bores 189. As shown, elastomeric portions 183 may be
springs. Alternatively, elastomeric portions may be rub-
ber, foam, or another type of elastic material.

[0029] Fig. 12 illustrates a lock 260 according to an-
other exemplary embodiment. Lock 260 may differ from
lock 160 only in that at least partially sphere-shaped por-
tions 282 may be at least partially situated within bores
289 that are open to a top surface 292 of lock 260. Such
bores 289 may allow portions 282 to be installed in bores
289 before or after outward ends 291 of bores 289 are
swaged.
[0030] Fig. 13 illustrates a lock 360 according to yet
another exemplary embodiment. Lock 360 may include
an integrally formed head portion 380. As shown in Fig.
13, detent projections 367 of lock 360 may include at
least partially sphere-shaped portions 382 at least par-
tially situated within bores 389 of lock 360. In addition,
detent projections 367 may include elastomeric portions
383 situated within bores 389. Elastomeric portions 383
may bias portions 382 outward through outer surface 388
of lock 360, but jacket caps 398 may be inserted into
bores 389 to prevent portions 382 from leaving bores
389. In some embodiments, jacket caps 398 may be
press-fit into bores 389. In other embodiments, jacket
caps 398 may be joined to bores 389 with threads. Alter-
natively, jacket caps 398 may be permanently or remov-
ably joined to bores 389 in other ways (e.g., with glue).
As shown, elastomeric portions 383 may be springs. Al-
ternatively, elastomeric portions may be rubber, foam, or
another type of elastic material.
[0031] Fig. 14 illustrates a lock 460 according to yet
another exemplary embodiment. Lock 460 may include
a two-piece head portion, including a top piece 481 and
a bottom piece 482, which may be joined together by
pins 486. When joined together, top piece 481 and bottom
piece 482 may define bores 489. Detent projections 467
of lock 460 may include at least partially sphere-shaped
portions 483, which may be at least partially situated with-
in bores 489. In addition, detent projections 467 may in-
clude elastomeric portions 484, which may be situated
within bores 489. Elastomeric portions 483 may bias por-
tions 483 outward through outer surface 488 of lock 460,
but outward ends 491 of bores 489 may include ridges
498 to prevent portions 483 from leaving bores 489. As
shown, elastomeric portions 484 may be springs. Alter-
natively, elastomeric portions may be rubber, foam, or
another type of elastic material.

Industrial Applicability

[0032] The disclosed retainer systems and ground en-
gaging tool assemblies may be applicable to various
earth-working machines, such as, for example, excava-
tors, wheel loaders, hydraulic mining shovels, cable
shovels, bucket wheels, bulldozers, and draglines. When
installed, the disclosed retainer systems and ground en-
gaging tool assemblies may protect various implements
associated with the earth-working machines against
wear in the areas where the most damaging abrasions
and impacts occur and, thereby, prolong the useful life
of the implements.
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[0033] The disclosed configurations of various compo-
nents may provide secure and reliable attachment and
detachment of ground engaging tools to various earth-
working implements, and may have various advantages
over previous retainer systems. For example, the dis-
closed configurations may include fewer parts than pre-
vious retainer systems, which include bushings to hold
locks in lock cavities. As another example, the disclosed
configurations of lock openings and locks may lack the
complex shapes of previous retainer systems, simplifying
their construction and reducing stress within the compo-
nents. As yet another example, the metal-on-metal con-
tact between the disclosed detent projections and detent
recesses may help retain the disclosed locks in corre-
sponding lock openings during shipment, even in high
temperatures that might distort non-metal components.
The operation of the disclosed components will now be
described.
[0034] The disclosed lock 60 is configured to mate with
lock opening surface 104, which defines lock opening 40
of tip 30. To attach tip 30 to adapter 20, lock 60 is installed
in lock opening 40, into which slot 103 extends, allowing
passage of post 23 of adapter 20. Once post 23 is inserted
inside lock slot 62, lock 60 is rotated about lock rotation
axis 65 to a closed position. In this position, the portion
of lock skirt 63 adjacent closed end 68 may preclude
sliding frustoconical portion of post 23 into or out of lock
slot 62, preventing sliding movement of tip 30 relative to
adapter 20. In the locked position, detent projections 67
of lock 60 may engage detent recesses 77 of tip 30, which
may releasably hold lock 60 in the locked position.
[0035] To detach tip 30 from adapter 20, lock 60 is
rotated from the locked position to an unlocked position
to cause detent projections 77 and detent recesses 67
to disengage from one another. Once detent projections
77 and detent recesses 67 are disengaged from one an-
other, outer surface 66 of lock 60 may slide along lock
opening surface 104 of tip 30, as lock 60 rotates around
lock rotation axis 65. Once lock 60 rotates approximately
180 degrees around lock rotation axis 65, detent projec-
tions 77 and detent recesses 67 may reengage one an-
other to releasably hold lock 60 in that rotational position.
[0036] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
disclosed embodiments. Other embodiments will be ap-
parent to those skilled in the art from consideration of the
specification and practice of the disclosed assemblies. It
is intended that the specification and examples be con-
sidered as exemplary only, with a true scope being indi-
cated by the following claims and their equivalents.

Claims

1. A lock (60) for a ground engaging tool (30), compris-
ing:

a head portion (80) including at least one com-

pressible detent projection (67); and
a C-shaped skirt (63) extending from the head
portion, the skirt defining a lock slot (62) for re-
ceiving a post (23) to be locked with the ground
engaging tool,
wherein the head portion and the skirt define an
outer surface (66) configured to be rotatably re-
ceived in a lock opening (40) of the ground en-
gaging tool, and the at least one compressible
detent projection, when not compressed,
projects outward from the outer surface,
characterised in the at least one compressible
detent projection includes an at least partially
sphere-shaped portion.

2. The lock of claim 1, wherein the head portion in-
cludes two compressible detent projections (67).

3. The lock of claim 2, wherein the compressible detent
projections are spaced apart from one another by
approximately 180 degrees.

4. The lock of claim 1, wherein the outer surface is gen-
erally cylindrical.

5. The lock of claim1, wherein the at least one com-
pressible detent projection includes an elastomeric
portion (183) biasing the at least partially sphere-
shaped portion outward through the outer surface.

6. A ground engaging tool assembly (10), comprising:

a ground engaging tool (30), including:

an interior surface (100);
an exterior surface (101) defining a front
edge (31) of the tool;
a rear surface (102) substantially opposite
the front edge, and connecting the interior
surface to the exterior surface; and
a lock opening surface (104) defining a lock
opening (40) extending from the interior sur-
face, through the tool, to the exterior sur-
face, and including:

a generally circular inner portion (105)
adjacent the interior surface, and defin-
ing a groove (107) in the tool positioned
circumferentially around the lock open-
ing; and
a generally circular outer portion (106)
adjacent the exterior surface;

wherein the inner portion defines at least one
detent recess (77) in the tool along the groove;
and
the lock of claim 1.
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7. The assembly of claim 6, wherein, when an outer
surface (66) of the lock defined by the head portion
and the skirt is rotatably received in the lock opening
of the tool, the at least one compressible detent pro-
jection of the lock engages the groove in the tool.

8. The assembly of claim 7, wherein:

the exterior surface defines a lock/unlock indi-
cator (112, 113) adjacent the lock opening; and
the at least one compressible detent projection
of the lock engages the at least one detent re-
cess of the tool when the lock/unlock indicator
indicates the post is locked to the tool.

Patentansprüche

1. Verriegelung (60) für ein Bodeneingriffswerkzeug
(30), umfassend:

einen Kopfabschnitt (80), der mindestens einen
zusammendrückbaren Rastvorsprung (67) ein-
schließt; und
einen C-förmigen Rand (63), der sich von dem
Kopfabschnitt erstreckt, wobei der Rand einen
Verriegelungsschlitz (62) zum Aufnehmen ei-
nes Pfahls (23) definiert, der mit dem Bodenein-
griffswerkzeug verriegelt werden soll,
wobei der Kopfabschnitt und der Rand eine Au-
ßenfläche (66) definieren, die dazu konfiguriert
ist, drehbar in einer Verriegelungsöffnung (40)
des Bodeneingriffswerkzeugs aufgenommen zu
werden, und der mindestens eine zusammen-
drückbare Rastvorsprung, wenn er nicht zusam-
mengedrückt ist, von der Außenfläche nach au-
ßen vorspringt,
dadurch gekennzeichnet, dass der mindes-
tens eine zusammendrückbare Rastvorsprung
einen mindestens teilweise kugelförmigen Ab-
schnitt einschließt.

2. Verriegelung nach Anspruch 1, wobei der Kopfab-
schnitt zwei zusammendrückbare Rastvorsprünge
(67) einschließt.

3. Verriegelung nach Anspruch 2, wobei die zusam-
mendrückbaren Rastvorsprünge um etwa 180 Grad
voneinander beabstandet sind.

4. Verriegelung nach Anspruch 1, wobei die Außenflä-
che im Allgemeinen zylindrisch ist.

5. Verriegelung nach Anspruch 1, wobei der mindes-
tens eine zusammendrückbare Rastvorsprung ei-
nen elastomeren Abschnitt (183) einschließt, der
den mindestens teilweise kugelförmigen Abschnitt
durch die Außenfläche nach außen vorspannt.

6. Bodeneingriffswerkzeuganordnung (10), umfas-
send:

ein Bodeneingriffswerkzeug (30), einschlie-
ßend:

eine Innenfläche (100);
eine Außenfläche (101), die eine Vorder-
kante (31) des Werkzeugs definiert;
eine Rückseitenfläche (102), die der Vor-
derkante im Wesentlichen gegenüberliegt
und die Innenfläche mit der Außenfläche
verbindet; und
eine Verriegelungsöffnungsfläche (104),
die eine Verriegelungsöffnung (40) defi-
niert, die sich von der Innenfläche durch das
Werkzeug zu der Außenfläche erstreckt,
und Folgendes einschließt:

einen im Allgemeinen kreisförmigen In-
nenabschnitt (105) angrenzend an die
Innenfläche, und der eine Nut (107) in
dem Werkzeug definiert, die in Um-
fangsrichtung um die Verriegelungsöff-
nung herum positioniert ist; und
einen im Allgemeinen kreisförmigen
Außenabschnitt (106) angrenzend an
die Außenfläche;

wobei der Innenabschnitt mindestens eine Rast-
vertiefung (77) in dem Werkzeug entlang der Nut
definiert; und
die Verriegelung nach Anspruch 1.

7. Anordnung nach Anspruch 6, wobei, wenn eine Au-
ßenfläche (66) der Verriegelung, die durch den Kopf-
abschnitt und den Rand definiert ist, drehbar in der
Verriegelungsöffnung des Werkzeugs aufgenom-
men ist, der mindestens eine zusammendrückbare
Rastvorsprung der Verriegelung in die Nut in dem
Werkzeug eingreift.

8. Anordnung nach Anspruch 7, wobei:

die Außenfläche eine Verriegelungs-/Entriege-
lungsanzeige (112, 113) angrenzend an die Ver-
riegelungsöffnung definiert; und
der mindestens eine zusammendrückbare
Rastvorsprung der Verriegelung in die mindes-
tens eine Rastvertiefung des Werkzeugs ein-
greift, wenn die Verriegelungs-/Entriegelungs-
anzeige anzeigt, dass der Pfahl mit dem Werk-
zeug verriegelt ist.

Revendications

1. Verrou (60) pour un outil d’attaque du sol (30),
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comprenant :

une partie de tête (80) incluant au moins une
saillie de détente compressible (67) ; et
une jupe en forme de C (63) s’étendant depuis
la partie de tête, la jupe définissant une fente de
verrouillage (62) pour recevoir un montant (23)
destiné à être verrouillé avec l’outil d’attaque du
sol,
dans lequel la partie de tête et la jupe définissent
une surface externe (66) configurée pour être
reçue de manière rotative dans une ouverture
de verrouillage (40) de l’outil d’attaque du sol,
et l’au moins une saillie de détente compressi-
ble, lorsqu’elle n’est pas compressée, fait saillie
vers l’extérieur depuis la surface externe,
caractérisé en ce que l’au moins une saillie de
détente compressible inclut une partie au moins
partiellement en forme de sphère.

2. Verrou selon la revendication 1, dans lequel la partie
de tête inclut deux saillies de détente compressibles
(67).

3. Verrou selon la revendication 2, dans lequel les
saillies de détente compressibles sont espacées
l’une de l’autre d’approximativement 180 degrés.

4. Verrou selon la revendication 1, dans lequel la sur-
face externe est généralement cylindrique.

5. Verrou selon la revendication 1, dans lequel l’au
moins une saillie de détente compressible inclut une
partie élastomère (183) sollicitant la partie au moins
partiellement en forme de sphère vers l’extérieur à
travers la surface externe.

6. Ensemble d’outil d’attaque du sol (10), comprenant :

un outil d’attaque du sol (30), incluant :

une surface intérieure (100) ;
une surface extérieure (101) définissant un
bord avant (31) de l’outil ;
une surface arrière (102) essentiellement
opposée au bord avant, et reliant la surface
intérieure à la surface extérieure ; et
une surface d’ouverture de verrouillage
(104) définissant une ouverture de ver-
rouillage (40) s’étendant depuis la surface
intérieure, à travers l’outil, jusqu’à la surface
extérieure, et incluant :

une partie interne généralement circu-
laire (105) adjacente à la surface inté-
rieure, et définissant une rainure (107)
dans l’outil positionnée circonférentiel-
lement autour de l’ouverture de

verrouillage ; et
une partie extérieure généralement cir-
culaire (106) adjacente à la surface
extérieure ;

dans lequel la partie interne définit au moins un
renfoncement de détente (77) dans l’outil le long
de la rainure ; et
le verrou selon la revendication 1.

7. Ensemble selon la revendication 6, dans lequel, lors-
qu’une surface externe (66) du verrou définie par la
partie de tête et la jupe est reçue de manière rotative
dans l’ouverture de verrouillage de l’outil, l’au moins
une saillie de détente compressible du verrou met
en prise la rainure dans l’outil.

8. Ensemble selon la revendication 7, dans lequel :

la surface extérieure définit un indicateur de ver-
rouillage/déverrouillage (112, 113) adjacent à
l’ouverture de verrouillage ; et
l’au moins une saillie de détente compressible
du verrou vient en prise avec l’au moins un ren-
foncement de détente de l’outil lorsque l’indica-
teur de verrouillage/déverrouillage indique que
le montant est verrouillé à l’outil.
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