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Description

FIELD OF THE INVENTION

[0001] The present invention pertains to an excavat-
ing tooth adapted for use on excavating equipment of
all kinds - such as, front end loaders, backhoes, dra-
glines, rippers, etc.

BACKGROUND AND SUMMARY OF THE INVENTION

[0002] In mining and construction, most excavating
equipment ordinarily include a series of spaced apart
teeth mounted across a bucket lip. The teeth project for-
wardly to engage and break up the material to be gath-
ered in the bucket. As can be appreciated, the teeth are
subjected to highly abrasive conditions and thus expe-
rience considerable wearing.

[0003] In order to minimize the loss of material due to
replacement of parts, the teeth are manufactured as two
parts - an adapter and a point. The adapter is attached
(e.g., by welding) to the bucket's lip and includes a for-
wardly projecting nose. The point defines a rearwardly
opening socket into which the adapter nose is received
and includes a front digging edge. The point substan-
tially envelops the adapter nose and thereby tends to
protect the nose from wear. As a result, however, the
point is subjected to abrasive conditions and must be
frequently replaced. In general, five to thirty points may
be successively mounted onto a single adapter, de-
pending upon the severity of the application. Due to the
large loads and impacts applied to the teeth, it is essen-
tial that the points be securely locked to the adapters.
Yet, since the points are changed in the field, the locks
must be easily set and released. While many styles of
locks have been developed, they commonly include the
use of a lock pin.

[0004] According to one common arrangement, the
point and adapter nose are each provided with a central
locking aperture. When the parts are assembled, the ap-
ertures are aligned to enable receipt of a lock pin. In
some cases, a rigid pin is used in combination with a
resilient keeper member. The keeper member is em-
ployed to hold the pin in the apertures and to tighten the
engagement of the point over the adapter nose. An ex-
ample of this type of tooth is disclosed in U.S. Patent
No. 2,312,802 to Crawford. In an alternative arrange-
ment, a sandwich pin may be used without a separate
keeper member. In general, a sandwich pin is comprised
of a rigid portion to provide adequate strength to hold
the point to the adapter and a resilient portion to secure
the pin in place and tighten the connection of the parts.
[0005] Such an excavating tooth having the features
contained in the preamble portion of claim 1 is known
from US Patent No. 4, 823,487.

[0006] Teeth with these constructions, however, ex-
perience a number of shortcomings. The formation of
central apertures in both the point and adapter nose
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weakens the overall strength of the tooth. In addition,
under heavy longitudinal loading of the point, the keeper
or elastomeric portion of the lock is forced to accept
loads beyond its capacity. This phenomenon is exacer-
bated in situations involving a partially worn adapter
nose. Frequent or cyclic overloading of the resilient
component can result in premature failure of the mem-
ber. Failure of the keeper or elastomer can lead to loss
ofthe pin and hence the point. If a point is lost, the adapt-
er will be quickly ruined as the nose is not made to resist
highly abrasive conditions.

[0007] In use, points are often subjected to jacking or
fluttering forces. More specifically, as the point is forced
through the ground it is constantly exposed to endless
variations in resistance caused by rocks, roots, concrete
and other discontinuities in the ground. These variations
are magnified in front end loaders which are driven for-
ward along the ground and thus experience additional
vertical and transverse movements of the bucket during
loading. In any event, these variations in resistance tend
to apply forces having significant vertical components
to the points. Moreover, the loads generally reverse di-
rections at a rapid rate on the point such that upward
and downward forces act repeatedly on the points. In
large operations loads upwards of 90,8t (200,000
pounds) would not be unexpected.

[0008] As can be appreciated, a vertical load on the
front edge of the point tends to apply a large moment
force to the point, which if not resisted, would rotate the
point off the adapter nose. These moment forces also
apply large stresses on the bearing faces of the nose
and cause deformation and wear to the nose. Moreover,
as can be seen in Figure 2 of the '487 patent, the rear
wall of the aperture in the point engages the rear of the
lock pin. As the point is forced to rotate under the mo-
ment force, a corresponding force (i.e., one with a ver-
tical component) is applied to the pin. with constant re-
versing of the loads in jacking forces, the pin can be
worked free and ejected from the aperture even without
failure of the elastomer or over-wearing of the compo-
nents. Although the unique construction of the adapter
nose and the socket of the point in U.S. Patent No.
4,231,173 to Davis has to some degree alleviated the
problem, it does not provide a perfect solution for all ap-
plications.

[0009] Ejection of the pin can be partially alleviated if
the lock pinis inserted through a set of aligned apertures
oriented in a horizontal direction (i.e., parallel with the
lip of the bucket). A tooth with this construction is re-
ferred to as a side locking tooth. An example of such a
construction is shown in U.S. Patent No. 2,669,153 to
Launder. With this construction, rotational movements
of the point in a vertical plane do not apply forces along
the pin's axis to eject the pin. Nevertheless, significant
transverse jacking forces can be applied to the point and
thus transmitted to the pin along its axis. Moreover, be-
cause of the typical close spacing of the teeth on a buck-
et, very little access space is provided to insert and re-
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move the pins. In the field, the pins are usually manually
inserted and removed by an individual using a pointed
tool and a sledge hammer. Accordingly, difficulties in re-
placing the points are frequently encountered. Due to
these shortcomings, teeth with this construction have
become known as "Knuckle Busters."

[0010] In all of these lock assemblies, the point is
movable farther up on the adapter nose as the nose be-
comes worn. As a result, the elastomeric element must
expand a corresponding amount to maintain a tight fit
and prevent loss of the pin. Once the maximum expan-
sion of the member is reached, the pin may be lost or
ejected. Therefore, in order to maximize the life of the
components the apertures defined through the point and
adapter nose, irrespective of whether they are vertical
or horizontal apertures, are typically constructed so that
the pin is initially inserted into a very tight arrangement.
A tight fit leads to difficulty in inserting and removing the
pin. Difficulty in replacing the points causes increased
downtime and a greater likelihood that workers may
avoid timely replacement of the points.

[0011] To overcome many of the disadvantages as-
sociated with central and side locking teeth, excavating
teeth with external locking constructions have been de-
veloped. An example of a popular external locking tooth
is shown in U.S. Patent No. 4,965,945 to Emrich. As can
be seen in Figure 3 of the '945 patent, the point is pro-
vided with a pair of vertically spaced lugs which are
placed to each side of a central ledge or shoulder formed
on the side of the adapter nose. A rigid lock pin is insert-
ed vertically between the lugs of the point and the ledge
of the adapter nose to couple the components together.
The pin preferably has an arcuate configuration which
is slightly flexed (i.e., straightened) when inserted to
tighten the overall assembly of the tooth. A transverse
resilient plug is provided to lock the pin in place. The
plug is comprised of a helical spring encased in a resil-
ient foam material.

[0012] This external locking construction avoids the
formation of enlarged apertures in the components and
thereby provides a stronger tooth. Further, the trans-
verse orientation of the resilient plug shields it from the
major forces applied to the point. Overloading of the plug
is thus avoided. However, this lock pin and plug combi-
nation does not attain the advantages of a one-piece
lock.

[0013] An alternate external locking construction us-
ing a sandwich lock pin, as shown in U.S. Patent No.
5,152,088 to Hahn, has also been used. In this construc-
tion, the adapter nose has a vertical channel defined
along one of its sides to receive the pin. The point in-
cludes a rearwardly extending tongue in opposed rela-
tion to the channel and an inwardly directed lug. The
lock pin is comprised of rigid front and rear faces which
resist the major loads applied to the point, and an elas-
tomer provided with a pair of transverse locking detents
adapted for receipt in recesses defined in the adapter
nose and the tongue. While this construction performs
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well in smaller sized teeth, it does not provide an ade-
quate solution for all circumstances.

[0014] Itis an object of the invention to provide an im-
proved excavating tooth, point and lock pin for an exca-
vating tooth. Said object is achieved by the subject mat-
ters of independent claims 1,15 and 21. Embodiments
of the invention are indicated in the depending claims.
[0015] The tooth of the present invention is much less
susceptible to pin loss due to overloading of a pin elas-
tomer, the effects of jacking forces or wear to the adapter
nose. Moreover, the points can be readily replaced in
the field.

[0016] The independent operation of the protrusions
functions to alleviate pin loss due to overloading of the
elastomeric material, the effects of jacking forces or
wear to the adapter nose.

[0017] Since the locking elastomer of the inventive
lock pin is isolated from the loading forces it cannot be
overloaded. As aresult, pin loss due to failure of an elas-
tomeric member is virtually eliminated. The use of a sep-
arate locking elastomer further reduces the likelihood of
pin ejection under jacking forces.

[0018] In an embodiment of the invention, the rigid
casing of the pin is matingly received and held in at least
a portion of the pin opening defined by the point. In this
way, the point independently holds the pin, regardless
of the longitudinal position of the point on the adapter
nose. This independent holding of the pin causes the
pin to move with the point as in is repeatedly jerked un-
der jacking forces. This integral movement of the pin
with the point virtually eliminates the thrust forces for-
merly applied by the point in ejecting the pin from the
opening. Hence, the pin is substantially prevented from
being lost due to jacking forces or wear to the adapter
nose. The holding of the pin by the point also permits
the assembly of a "looser" tooth construction. In other
words, since the pin is held by the point, the pin does
not need to be inserted into a tight tooth assembly. As
a result, the pin opening in the present invention can be
formed with a minimum clearance to permit easy driving
of the pin in the field.

[0019] Inthetoothillustrated in Figures 5-8 of the '487
patent, the lock pin is received into a slot defined in the
point. As seen in Figure 8 thereof, the slot includes
shoulders which are shown to matingly receive the pin.
However, a closer inspection reveals that the construc-
tion is wholly unworkable. More specifically, when the
pin is inserted, it is driven vertically downward into the
aligned openings. As seen in Figure 5 thereof, the pin
has a central segment rearward of the shoulders which
is broader than its end portions. The mating receipt of
the pin's end portions in the point openings (as seen in
Figure 8) would preclude the passage of the broader
central segment through the same opening. As a result,
this patent fails to provide a useful teaching in this re-
gard.

[0020] In an embodiment of the invention, a sandwich
pin includes an arm which projects rearward to extend
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between the lugs and the adapter nose when the pin is
assembled in an external locking tooth. The arm stabi-
lizes the orientation of the pin to prevent unwanted turn-
ing of the pin in the pin opening. The arm also prevents
an erroneous insertion of the pin during assembly of the
tooth.

[0021] In another embodiment of the invention, the
point defines an opening adapted to receive a lock pin
therein. The point furcher includes a plurality of recess-
es along the opening to receive locking detents of the
inserted pin. This multiple, independent locking con-
struction between the pin and the point creates a posi-
tive locking assembly which alleviates unintended re-
lease or loss of the pin from the pin opening.

[0022] Accordingto another embodiment of the inven-
tion, the lock pin has a single elastomeric member which
uniquely cooperates with a rigid casing to define a pair
of independently depressible protrusions. The elasto-
meric member includes a front protrusion which engag-
es aface of the adapter nose and a rear protrusion which
is inserted into a gap defined between a pair of walls or
lugs of the point. The front protrusion tightens the con-
nection of the point onto the adapter nose and the rear
protrusion locks the pin to the point. The independently
depressible nature of the rear protrusion provides a se-
cure locking function to alleviate unintended release of
the pin, isolates the rear protrusion from the front pro-
trusion to lessen the affects on the pin of heavy loading,
and enhances the mating receipts of the pin's rigid cas-
ing in the pin opening of the point to securely lock the
pin to the point even when assembled on a worn and
loose fitting adapter nose.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Figure 1 is an exploded, partial perspective
view of an external locking tooth in accordance with one
embodiment of the present invention.

[0024] Figure 2 is a partial top plan view of the point
of the tooth.
[0025] Figure 3 is a cross sectional view taken along

line 3-3 in Figure 2.

[0026] Figure 4 is a top plan view of the adapter nose
of the tooth.

[0027] Figure 5is a side elevational view of the adapt-
er nose.

[0028] Figure 6 is a side elevational view of the lock
pin of the tooth.

[0029] Figure7 is a partial front elevational view of the
lock pin.

[0030] Figure 8 is a cross sectional view taken along

line 8-8 in Figure 6.

[0031] Figure 9 is a cross sectional view taken along
line 9-9 in Figure 6.

[0032] Figure 10is a cross sectional view taken along
line 10-10 in Figure 6.

[0033] Figure 11 is an exploded side view of the lock

pin.
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[0034] Figure 12 is a partial, top plan view of the as-
sembled tooth.

[0035] Figure 13 is a cross sectional view taken along
line 13-13 in Figure 12 showing an initial step in a proc-
ess for assembly of the pin into the tooth.

[0036] Figure 14 is a cross sectional view taken along
line 13-13 in Figure 12 showing a medial step in the
process for assembly of the pin into the tooth.

[0037] Figure 15is a cross sectional view taken along
line 13-13 in Figure 12 showing the assembled tooth.
[0038] Figure 16 is an exploded, partial perspective
view of a center locking tooth in accordance with a sec-
ond embodiment of the present invention.

[0039] Figure 17 is an exploded, partial top plan view
of the point and adapter nose of the second embodi-
ment.

[0040] Figure 18 is an exploded, partial side eleva-
tional view of the point and adapter nose of the second
embodiment.

[0041] Figure 19 is a partial cross sectional view of
the assembled tooth taken along line 19-19 in Figure 17.
[0042] Figure 20 is a top plan view of the lock pin of
the second embodiment.

[0043] Figure 21 is an exploded, partial perspective
view of a third embodiment of the present invention.
[0044] Figure 22 is a cross sectional view taken in the
position of line 13-13 in Figure 12 of a tooth in accord-
ance with a fourth embodiment of the invention.
[0045] Figure 23 is a side elevational view of the lock
pin of the fourth embodiment.

[0046] Figure 24 is a cross sectional view taken along
line 24-24 in Figure 23.

[0047] Figure 25is a cross sectional view taken along
line 25-25 in Figure 23.

[0048] Figure 26 is a partial cross sectional view taken
in the position of line 13-13 of Figure 12 of a tooth in
accordance with a fifth embodiment of the invention.
[0049] Figure 27 is a side elevational of the lock pin
of the fifth embodiment.

[0050] Figure 28 is a cross sectional view taken along
line 28-28 in Figure 27.

[0051] Figure 29 is a cross sectional view taken along
line 29-29 in Figure 27.

[0052] Figure 30is a partial cross sectional view taken
in the position of line 19-19 in Figure 18 of a sixth em-
bodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0053] The present invention pertains to an excavat-
ing tooth comprised of a point, an adapter and a sand-
wich type lock pin. The tooth is adapted to connect to
excavating equipment of all kinds for use in a wide va-
riety of operations. As can be appreciated, operation of
the equipment will cause the present teeth to assume
many different orientations. Nevertheless, for purposes
of explanation, the elements of the teeth are at times
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described in regard to relative directions such as up and
down. These directions should be understood with re-
spect to the orientation of the teeth as shown in Figures
1 and 16, unless stated otherwise.

[0054] In a preferred embodiment of the present in-
vention (Figures 1-15), a tooth 10 includes a point 12,
an adapter 14 and a sandwich pin 16. Tooth 10 prefer-
ably has an external locking construction similar to that
set forth in U.S. Patent No. 4,965,945 to Emrich. Nev-
ertheless, variations on the construction may also be
used.

[0055] Adapter 14 includes a shank (not shown)
adapted to be secured to the front lip of a bucket (not
shown), and a nose 18 projecting forwardly from the lip
(Figures 1 and 4-5). Nose 18 is preferably formed with
a helical construction similar to that originally set forth
in U.S. Patent No. 4,335,532 to Hahn et al. The helical
construction, however, is not essential to the presentin-
vention. A vertically oriented opening 20 which can be
a keyway is formed along one side of adapter nose 18.
Keyway 20 is defined by a rearwardly facing ledge or
shoulder 22, a side wall 24 and a rear wall 26. Side and
rear walls 24, 26 preferably merge together in an arcu-
ate transition segment. The keyway is designed and
sized to receive lock pin 16 and lugs 28a, 28b of point
12 (Figures 1 and 12).

[0056] Point 12 has a generally wedge-shaped taper-
ing construction which includes a front digging edge 30
and a body 32 including a socket 42 for receiving adapt-
er nose 18 (Figures 1-3). Body 32 is defined by a top
wall 34, a bottom wall 35, a pair of side walls 36, 37, and
a rear wall 38. Socket 42 opens rearwardly in rear wall
38 to matingly receive therein adapter nose 18 and
mount point 12 onto adapter 14. A pair of vertically
spaced lugs 28a, 28b are disposed rearwardly of rear
wall 38 to interact with lock pin 16 and keyway 20 to lock
the tooth assembly together. Lugs 28a, 28b are attached
to body 32 by an ear 44 which forms an extension of
side wall 36. A second pair of lugs 28c, 28d of the same
construction may be provided on the other side of the
point to enable the point to be flipped over and thereby
extend its useful life. Lugs 28a, 28b are oriented inward-
ly at approximately right angles to ear 44.

[0057] In use, point 12 is received over adapter nose
18 such that the nose is matingly received in socket 42
(Figures 1 and 12-15). Lugs 28a, 28b are received in
the upper and lower portions of keyway 20. Ledge 22
extends substantially vertically between lugs 28a, 28b.
Lugs 28a, 28b, ear 44, rear wall 38 and keyway 20 co-
operatively define a pin opening 50 for receiving lock pin
16 therethrough. As a result, lock pin 16 is driven verti-
cally into and out of pin opening 50 to lock and release
point 12 to and from adapter nose 18.

[0058] Lock pin 16 is comprised of a rigid casing 54
and a pair of elastomeric members 56, 57 (Figures
6-11). Elastomers 56, 57 are received and held within
pockets 60, 61 defined in the medial and upper portions,
respectively, of casing 54. Elastomer 56 cooperates with
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a rigid plate 125 to form a first protrusion 58 which re-
siliently engages ledge 22 of adapter nose 18 to tighten
the connection of point 12 on the nose. Elastomer 57
cooperates with a rigid detent 142 to form a second pro-
trusion 59 which is received into a recess 151 (Fig. 15)
defined in the point to lock the pin to the point. Elastomer
57 is separate and apart from tightening elastomer 56
and is thus independently depressible and isolated from
the loading and wear of elastomer 56.

[0059] Casing 54 (Figs. 6-11) is an elongated rigid
member preferably composed of a metallic material.
Casing 54 preferably has a slightly arcuate configura-
tion, although a straight pin could also be used. The use
of an arcuate pin permits current points to be easily mod-
ified to accept the use of lock pin 16. Rear walls 64, 65
of casing 54 are concave in shape while front wall 67 is
convex. The concave curvature of rear wall 64 is shaped
to conform to the arcuate inner faces 48a, 48b of lugs
28a, 28b.

[0060] In general, casing 54 has a body segment 70
and a rearwardly extending arm 72. Arm 72 extends
along the length of pin 16 and preferably has a generally
hook-like configuration; although other shapes could be
used. Arm 72 is adapted to extend between the distal
ends 74a, 74b of lugs 28a, 28b and side wall 24 of key-
way 20. Arm 72 includes an end face 76 which abuts
ends 74a, 74b and an inner surface 77 which abuts
against side wall 24. Arm 72 functions to stabilize the
orientation of pin 16 and prevent unwanted turning of
the pin. Arm 72 further prevents the erroneous insertion
of pin 16 in keyway 20 during assembly.

[0061] At the bottom 80 of pin 16, body segment 70
has a generally block-like configuration (Figures 6 and
10). A tapered section 82 is provided along the front wall
67 of the body to ease the assembly of the tooth, as
discussed below. Chamfers 83a, 83b are also provided
along the bottom of rear walls 64, 65, respectively, to
facilitate easier insertion of the pin into opening 50. A
flat striking face 84 is defined at the top 86 of pin 16.
Face 84 is struck by a user to drive the pin into and out
of opening 50.

[0062] Arelatively large pocket 60 is defined along the
midsection of pin 16 (Figures 6 and 9). In this section,
casing 54 has a substantially T-shaped configuration.
More specifically, body 70 includes a substantially rec-
tangular base segment 88 having a front wall 89, a side
wall 90 and a rear wall 91. Base segment 88, at an end
opposite to side wall 90, intersects a transverse seg-
ment 99 defined by arm 72 and an inner sidewall 101.
Sidewall 101 extends forwardly from base 88 and inter-
sects with front wall 67 of pin 16. Front wall 67 defines
a reduced portion 67a adjacent pocket 60. Front wall
portion 67a, sidewall 101 and base segment 88 coop-
erate to define a shallow side cavity 103 for receiving a
portion 56a of tightening elastomer 56. At the top and
bottom of elastomer 56, front wall 67 and side wall 68
cooperate to define a pair of stop portions 67b, 67¢c
which extend towards one another. The stop portions



9 EP 0 681 630 B1 10

67b, 67c each cooperate with the inner wall 102 of side-
wall 101 to define shallow top and bottom cavities 104,
105 adapted to receive elastomer portions 56b, 56¢.
During manufacture of the pin, elastomer 56 is flexed
and "popped" into pocket 60 and cavities 103-105.
These cavities function to retain elastomer 56 in casing
54. In lieu of or in addition to the array of cavities
103-105, the elastomer may be bonded to the inner
walls of the casing.

[0063] Casing 54 along the top 86 of pin 16 defines
pocket 61 adapted to receive and retain locking elas-
tomer 57 (Figures 6 and 8). Front wall 67 and inner side-
wall 101 extend completely about pocket 61 in a sub-
stantially L-shaped configuration. Front wall 67 defines
a shallow cavity 107 adjacent sidewall 101. Cavity 107
is also defined along the upper wall 109 of pocket 61
adjacent sidewall 101. As a result, cavity 107 has a gen-
erally L-shaped configuration which is bounded by front
wall 67, sidewall 101, base segment 88 and stop por-
tions 68a, 68b. Base segment 88 extends along the
back of elastomer 57, except for a gap 111 which is de-
fined at about the midsection of the elastomer. A portion
of base segment 88 remains adjacent gap 111 to define
a stop 113 for elastomer 57. Elastomer 57, like elas-
tomer 56, is flexed and "popped" into the pocket where
it is retained by the defined cavity and stops.

[0064] Elastomers 56, 57 are each composed of a re-
silient, relatively durable and strong material, such as
polyurethane or rubber. Of course other materials hav-
ing the requisite characteristics could also be used.
Elastomers 56, 57 are each also preferably provided
with a series of bores 115 to enhance the level of com-
pression attainable by the elastomers (Figures 6-7, 9
and 11). The bores are preferably closed to prevent
compaction of fines therein.

[0065] Tightening elastomer 56 has a generally elon-
gate configuration (Figures 6-7,9 and 11). A bulged por-
tion 117 extends from the front of elastomer 56 to define
with rigid plate 125 first protrusion 58. Protrusion 58 is
placed in resilient engagement with ledge 22 of adapter
nose 18 to tighten the attachment of the point on the
nose. Additionally, elastomer 56 includes a side ridge
564a, a top ridge 56b and a bottom ridge 56¢ adapted for
receipt into cavities 103, 104, 105, respectively. Plate
125 is preferably composed of a metallic material and
has a generally bowed configuration defining two legs
126, 127 which overlie and are bonded or otherwise se-
cured to the front and one side of elastomer 56. Plate
125 is further bowed in the vertical direction to extend
over bulged portion 117. Plate 125 protects elastomer
56 from wearing due to its abutment against ledge 22 of
adapter nose 18. Protrusion 58 includes a tapered sec-
tion 129 to permit easier compression of elastomer 56
during insertion and removal of pin 16 into and from
opening 50.

[0066] Locking elastomer 57 has a generally rectan-
gular block-like configuration defined by a front wall 131,
a rear wall 132, a top wall 133, a bottom wall 134 and

10

15

20

25

30

35

40

45

50

55

side walls 135, 136 (Figures 6, 8 and 11). A ridge 57a
extends along front and top walls 131, 133 to be re-
ceived in cavity 107. A rigid detent 142 preferably com-
posed of a metallic material is bonded or otherwise se-
cured to rear wall 132 and projects through gap 111 in
casing 54. Detent 142 in combination with elastomer 57
defines a second resiliently depressible protrusion 59.
Detent 142 includes shoulders 144 adapted to abut cas-
ing 54 to provide a limit to the outward extension of the
detent. Detent 142 has an arcuate bottom corner 146
which is provided to ease retraction of the detent when
pin 16 is driven into and out of opening 50.

[0067] As mentioned above, lugs 28a, 28b are dis-
posed rearwardly beyond rear wall 38 of point 12 (Fig-
ures 1-3 and 12). The lugs are joined to body 32 of point
12 by arearwardly extending ear 44. Ear 44 merges with
the top and bottom walls 34, 35 of point 12 along a broad
arcuate transition portion 149a, 149b (Figures 2 and 12).
Portions 149a, 149b are formed as broad arcuate por-
tions (e.g., having a radius of curvature of about 19mm/
0.75in. for a point body with a rear opening of 178mm/
7in.) to minimize the stress levels at the interconnec-
tions under heavy loading. Transition portions defining
sharper curvatures have been found to create stresses
approaching unacceptably high levels during use of the
point.

[0068] A portion of rear wall 38 of point 12 defining
opening 50 includes a pair of bosses 155a, 155b in op-
posed relation with lugs 28a, 28b, respectively (Figures
1-3 and 13-15). Bosses 155a, 155b extend rearwardly
toward inner faces 48a, 48b of lugs 28a, 28b to narrow
the depth of opening 50 along portions 50a, 50b. Por-
tions 50a, 50b of opening 50 matingly receive pin 16 dur-
ing use, such that bosses 155a, 155b engage front wall
67 of pin 16 and inner faces 48a, 48b engage rear wall
64. The formation of bosses 155a, 155b requires a rel-
atively sharp transition corner 157a, 157b between ear
44 and rear wall 38. Corners 157a, 157b each has a
radius of curvature which is about 65 percent or less of
the radius of curvature desired for transition segments
149a, 149b. In order to avoid disrupting the broad tran-
sition segments 149a, 149b connecting the upper and
lower ends of ear 44 with top and bottom walls 34, 35
of point 12, bosses 155a, 155b are offset from the upper
and lower ends of opening 50.

[0069] Lug 28a is further provided with a recess 151
along inner face 48a (Figures 1-3 and 13-15). Recess
151 is shaped to matingly receive detent 142 therein to
securely hold lock pin 16 in opening 50. Accordingly, re-
cess 151 includes an arcuate bottom surface 153 in en-
gagement with corner 146 during use. The engaged
sloped surfaces 146, 153 enable the retraction of detent
142 from recess 151 when pin 16 is driven from opening
50.

[0070] Lug 28b further defines a beveled surface 159
along its upper end which slopes forward and outward
(Figures 3 and 13-15). Bevel 159 functions to ease the
entry of the bottom portion 80 of pin 16 into the narrowed
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opening portion 50b during insertion of pin 16 into open-
ing 50. Bevel 159 also acts to ease retraction of detent
142 in removal of pin 16 from opening 50.

[0071] To assemble tooth 10, point 12 is slipped over
adapter nose 18 such that the nose is matingly received
into socket 42 (Figures 12-15). Lugs 28a, 28b are re-
ceived partially into keyway 20. Once point 12 is placed
fully onto adapter nose 18, the bottom 80 of lock pin 16
is placed into the upper region of opening 50. Unlike
many tight fitting assemblies of the prior art, pin 16 can
be placed essentially vertically into opening 50 a con-
siderable distance prior to having to strike the pin (Fig-
ure 13). Narrowed opening portion 50a matingly re-
ceives the pin and holds it for striking. The tight fitting
locking constructions of the prior art have required an
individual to manually hold the pin while striking it with
a sledge hammer. The present invention eliminates the
need to manually hold the pin because the end 80 of pin
16 passes freely into opening 50a sufficiently to stabilize
the pin before hammering is required.

[0072] Once pin 16 is initially placed in the upper re-
gion of opening 50 (Figure 13), top face 84 of pin 16 is
struck repeatedly with a sledge hammer or the like to
drive pin 16 farther into opening 50. Tapered section 129
of protrusion 58 abuts against the upper edge of boss
155a to gradually compress elastomer 56 into casing 54
as the pin is driven downward. Elastomer 56 will be com-
pressed as it travels through opening portion 50a until
the outer surface of plate 125 is flush with front wall 67
of pin 16. Tapered segment 82 engages ledge 22 as the
pin in driven downward and gradually moves the point
rearward, as necessary, to make room for the full depth
of pin 16. As pin 16 is driven farther into opening 50,
chamfer 83a engages bevel 159 so that pin 16 is guided
smoothly into opening portion 50b (Figure 14). Likewise,
arcuate bottom corner 146 of detent 142 engages an
upper beveled corner 161 of lug 28a to ease the com-
pression of locking elastomer 57 and retraction of detent
142. Detent 142 will retract completely into gap 111 as
it passes over inner face 48a of lug 28a.

[0073] In the assembled position (Figure 15), front
wall 67 of pin 16 is engaged by bosses 155a, 155b and
rear wall 64 is engaged by inner faces 48a, 48b to hold
pin 16 to the point. This construction will hold pin 16 to
point 12 irrespective of the longitudinal position of the
point relative to adapter nose 18. Hence, as point 12 is
shifted by jacking and other forces, pin 16 will shift with
it. As can be appreciated, this construction reduces the
likelihood that the shifting of the point will cause the pin
to be ejected from opening 50.

[0074] In addition, plate 125 is positioned to press
against ledge 22 of adapter nose 18 to ensure a tight
engagement of point 12 on the nose. Elastomer 56 is
illustrated in Figure 15 in its most compressed position.
In this position, ledge 22 is engaged by front wall 67 (i.
e., portion 67a) as well as plate 125. Over-compression
of elastomer 56 is thereby precluded by the presence of
rigid casing 54. This construction therefore provides a
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certain level of protection for elastomer 56. As the parts
begin to wear, the point fits more loosely on the adapter
nose. Under these conditions, the point is pressed far-
ther onto the nose such that ledge 22 is located forward-
ly of bosses 155a, 155b. Elastomer 56 then expands
outward so that plate 125 continues to abut against
ledge 22. This expansion can occur until elastomer 56
reaches its maximum expansion.

[0075] In the assembled position (Figure 15), detent
142 is snapped into recess 151 defined in lug 28a. Rigid
casing 54 substantially encapsulates elastomer 57 to
isolate and shield it from heavy loading forces applied
to the point. The prospect of overloading and causing
the premature failure of elastomer 57 is therefore avoid-
ed. This separate locking construction virtually elimi-
nates the risk of experiencing an unintended loss of the
pin. Moreover, even if tightening elastomer 56 complete-
ly fails due to overloading or wearing, the combination
of securing casing 54 in opening portions 50a, 50b and
the receiving detent 142 in recess 151 prevents release
of the pin.

[0076] When the point needs to be replaced, pin 16 is
struck again on top face 84 to drive the pin downward.
Typically a pointed tool is used in combination with a
sledge hammer to drive the pin from opening 50. Arcu-
ate corner 146 of detent 142 slides along the sloped bot-
tom 153 of recess 151 to compress elastomer 57 and
retract detent 142. As with the insertion of the pin, detent
142 will retract completely within gap 111 as it passes
over inner face 48a. Similarly, detent 142 will also be
retracted by bevel 159 for passage over inner face 48b.
[0077] In an alternative embodiment of the present in-
vention (Figures 16-20), a tooth 170 includes a point
172, an adapter 174 and a modified locking pin 16'".
Tooth 170 preferably has a construction similar to the
tooth disclosed in U.S. Patent No. 4,231,173 to Dauvis,
which is incorporated herein by reference. Neverthe-
less, other center locking teeth constructions could be
used.

[0078] Lock pin 16' has essentially the same con-
struction as pin 16, except that arm 72 is preferably omit-
ted and the casing 54 preferably has a straight configu-
ration (Figures 16 and 19). As discussed above, arm 72
was designed to extend between lugs 28a, 28b and side
wall 24. Since this arrangement is absent in the center
locking tooth, arm 72 is omitted. Nevertheless, a slot
could be defined in the point and the adapter nose to
accommodate the use of an arm. In the preferred con-
struction, the side walls defining the aligned central
openings prevent unwanted turning of the pin. For ease
of discussion, the same reference numerals as were
used to describe pin 16 - with the addition of a prime -
will be used in connection with pin 16'.

[0079] Adapter 174 includes a shank (not shown)
adapted to be secured to the front lip of a bucket (not
shown) (Figures 16-18). Adapter 174 further includes a
forwardly projecting nose 176 having a conical portion
178 and a distal box portion 180. Adapter 174 defines
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a top recess 182, a bottom recess 183, and a pair of
side recesses 184, 185. A bore 186 having a generally
rectangular shape is defined to extend through the
adapter nose and open in the top and bottom recesses
182, 183.

[0080] Point 172 includes a front digging edge 188
and arear end 190 defining a rearwardly opening socket
191 shaped to matingly receive adapter nose 176. A top
ear 192, a bottom ear 193, and a pair of side ears 194,
195 extend rearwardly from rear end 190. When the
tooth is assembled, top ear 192 is received in top recess
182, bottom ear 193 is received within bottom recess
183, and side ears 194, 195 are received within side re-
cesses 184, 185. Top and bottom ears 192, 193 each
define an aperture 196a, 196b which is aligned with the
other. When point 172 is assembled onto adapter nose
176, apertures 196a, 196b are substantially aligned with
bore 186 in nose 176 to define a pin opening 198. The
rear face 201a of aperture 196a in top ear 192 addition-
ally defines a recess 203 adapted to matingly receive
detent 142' of pin 16'.

[0081] During use, pin 16' is received into opening
198 such that the bottom and top portions 80', 86' of cas-
ing 54' are matingly received into apertures 196a, 196b
of point 172. In this way, lock pin 16' is held independ-
ently of the longitudinal position of point 12 on adapter
nose 176. Protrusion 58' engages and presses against
the front wall 205 of bore 186 to tighten the connection
of the point on the adapter nose. Elastomer 57' presses
detent 142" into recess 203 to independently secure pin
16' to point 172. This construction provides the same
protection against pin loss as discussed above in regard
to tooth 10.

[0082] Pin 16'can also be used in conjunction with an
excavating tooth 170" having a side locking construction
(Figure 21). In accordance with this embodiment, tooth
170' is comprised of a point 172', an adapter 174' and a
lock pin 16'. The point and adapter of tooth 170" have
essentially the same shape as the point and adapter of
tooth 170, except for the formation of the apertures
adapted to receive the lock pin. Of course, pin 16' could
be used with other teeth having different side locking
constructions. In view of the similarity of the two embod-
iments, the same reference numerals with the addition
of a prime have been used to designate like parts of the
point and adapter. The lock pin 16' used with this em-
bodiment is the same as used with tooth 170.

[0083] Accordingto this embodiment, adapter 174'in-
cludes a forwardly projecting nose 176' having a conical
portion 178' and a box portion 180'. Adapter nose 176"
further defines a top recess 182", a bottom recess (not
shown), and two side recesses 184' (only one of which
is shown). Nose 176' further includes a horizontal open-
ing 186' (i.e., parallel with the bucket lip) sized and
shaped to receive lock pin 16'. Consequently, opening
186'is positioned to open in the side recesses 184', rath-
er than the top and bottom recesses as with point 170.
[0084] Point 172" includes a front digging edge 188"
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and a rearwardly opening socket 191" adapted to mating
receive therein adapter nose 176'. Point 172" further in-
cludes an ear 192' -195' along each of the top, bottom
and side walls of the point (only two ears 192', 194" are
shown). Ears 192'-195' are matingly. received into the
corresponding recesses of adapter nose 176'. Openings
196a’, 196b' are defined in side ears 194, 195' (only 194’
is shown) such that they are aligned with each other.
The rear face 201a' of opening 196a' defines a locking
recess 203' adapted to matingly receive detent 142" of
pin 16'".

[0085] When point 172" is mounted on adapter nose
176', openings 196a', 196b' are substantially aligned
with opening 186'. Pin 16' is driven into the aligned open-
ings 186', 196a’, 196b' so that first protrusion 58' resil-
iently engages front wall 205' of nose 176' and the ends
of casing 54' are matingly received in openings 196a’,
196b'". In addition, detent 142' of second protrusion 59'
is received into recess 203' to secure pin 16' to point
172'. As can be appreciated, this construction alleviates
pin loss in the same way as discussed above for the
earlier embodiments.

[0086] In another alternative embodiment (Figures
22-25), atooth 10'is comprised of a point 12', an adapter
14 and a lock pin 16". The adapter in this tooth has the
same construction as in tooth 10; hence, the same ref-
erence numerals are used. Point 12' is substantially the
same as point 12; hence the same reference numerals
with the addition of a prime have been used to designate
like parts. Lock pin 16" is substantially the same as lock
pin 16; hence, the same reference numerals with the
addition of a double prime have been used to designate
like parts.

[0087] In this embodiment, lock pin 16" preferably in-
cludes a few structural variations with respect to pin 16.
In particular, casing 54" has a linear configuration similar
to pin 16'. In addition, arm 72" has a rectangular config-
uration with inner and outer sides 77', 207 abutting nose
18 and lugs 28a', 28b', respectively. First protrusion 58"
has an arcuate convex configuration which engages
against ledge 22 of nose 18. Despite these changes,
these elements of pin 16" could have the same config-
urations as pin 16.

[0088] In contrast to pin 16, lock pin 16" includes a
pair of locking elastomers 210a, 210b. Elastomers
210a, 210b each have a central body portion 212a, 212b
and a pair of oppositely projecting extension portions
213a, 213b, 214a, 214b. Rigid detents 217a, 217b,
218a, 218b are bonded or otherwise secured to the ends
of extension portions 213a, 214a, 213b, 214b to form a
plurality of the locking protrusions 222a, 222b, 2233,
223b. During use, locking protrusions 223a, 223b ex-
tend rearwardly through gaps 111a, 111b defined in rear
wall 64" of casing 54" for mating receipt of detents 218a,
218b within recesses 151a, 151b. Locking protrusions
222a, 222b extend forwardly through gaps 219a, 219b
in front wall 67" of casing 54" so that detents 217a, 217b
engage recesses 221a, 221b defined along the outer
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edges of bosses 155a', 155b'. Recesses 221a, 221b do
not fully encapsulate detents 217a, 217b in the same
way as recesses 151a, 151b enclose detents 218a,
218b. Instead, the outer portions of detents 217a, 217b
are left open so that the broad arcuate transition portions
149a', 149b' remain undisturbed. Detents 217a, 217b
therefore cooperate to grip bosses 155a', 155b' there-
between and hold pin 16" to point 12".

[0089] As evidenced with this embodiment, many var-
iations can be employed without departing from the spirit
of the invention. For example, one or more locking elas-
tomers may be used. The locking elastomers may co-
operate with detents to form locking protrusions which
extend forwardly, rearwardly, transversely or in a com-
bination of these directions. The shapes of the casings
and elastomers may of course be varied. Moreover, lock
pin 16" may also be used to assemble center locking
teeth 170 and side locking teeth 170'. In these arrange-
ments, the points 172, 172" define additional locking re-
cesses to receive each of the projecting detents.
[0090] In another alternative embodiment (Figures
26-29), atooth 10" is comprised of a point 12", an adapt-
er 14 and a lock pin 230. The adapter in this tooth has
the same construction as in tooth 10; hence, the same
reference numerals are used. Point 12" is substantially
the same as point 12; hence the same reference numer-
als with the addition of a double prime have been used
to designate like parts. Lock pin 230 is particularly
adapted for smaller sized pins, wherein a sufficiently
sized separate locking elastomer is not feasible. Never-
theless, pin 230 would also have applicability in larger
sizes of teeth.

[0091] Lock pin 230 is comprised of arigid casing 232
and a single elastomeric member 234. Elastomer 234
is received within a pocket 254 defined in casing 232.
Elastomer 234 includes a forwardly extending tightening
portion 236 and a rearwardly extending locking portion
237. A rigid plate 261 is bonded or otherwise secured
to tightening portion 236 of elastomer 234 to define a
first protrusion 238 which projects forwardly to resiliently
abut against ledge 22 of adapter nose 18. Similarly, a
rigid detent 263 is bonded or otherwise secured to lock-
ing portion 237 to define a second protrusion 239. Sec-
ond protrusion 239 is adapted for mating receipt within
a gap 240 defined between lugs 28a", 28b" to secure
pin 230 to point 12". Protrusions 238, 239 therefore ex-
tend in opposite directions and are independently de-
pressible. This independent action of the protrusions
functions to reduce the likelihood of pin loss due to over-
loading, jacking forces or wear to the adapter nose. The
independently depressible nature of the rear protrusion
provides a secure locking function to alleviate unintend-
ed pin loss, isolates the rear protrusion from the front
protrusion to lessen the effects of heavy loading, and
enhances the mating receipt of the pin's rigid casing in
the pin opening of the point to securely lock the pin to
the point even when assembled on a worn and loose
fitting adapter nose.
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[0092] Casing 232 is an elongated rigid member pref-
erably composed of a rigid metallic material. Casing 232
preferably has a slightly arcuate configuration, such that
front wall 241 has a convex shape and rear walls 243,
244 have a concave shape. The arcuate shape of pin
230 permits it to be used with current points. Casing 232
could however be formed with a linear shape.

[0093] Casing 232 has a body 249 and an arm 250
which projects rearwardly along the inner side 252 of
casing 232. Arm 250 preferably has a hook-like config-
uration which includes an inner face 251 and an end
face 253. Arm 250 extends between nose 18 and lugs
28a", 28b" such that inner face 251 engages side wall
24 of keyway 20 and end face 253 engages inner faces
74a", 74b" of lugs 28a", 28b". Arm 250 thereby stabiliz-
es pin 230 against unwanted turning and prevents the
erroneous insertion of pin 230 into the defined pin open-
ing 50".

[0094] The top and bottom ends 247, 248 of casing
232 each have a generally block-like construction de-
fined by a front wall 241, a rear wall 243 and side walls
245, 246. Aflat striking wall 242 is formed at the top 247
of casing 232. Small chamfers 265-267 are defined
along the bottom end 248 of casing 232 to facilitate easy
insertion of pin 230 into opening 50". Chamfer 265 fur-
ther engages the upper end of ledge 22 during the pin's
insertion to shift, as necessary, point 12" farther onto
adapter nose 18. Chamfer 266 further engages the cor-
ner of lug 28b" to ease the passage of bottom end 248
between rear wall 38" and lug 28b". Chamfers 265-267
may be formed larger if deemed necessary for the par-
ticular operation.

[0095] Pocket ends 254a, 254b of pocket 254 are
adapted to hold elastomer 234. The medial portion of
front wall 241 includes a reduced portion 241a which
defines an opening 256 through which first protrusion
238 projects. Wall portion 241a extends along side of
protrusion 238 so that wall 241a engages ledge 22 of
nose 18 at a certain point of elastomer compression.
Wall portion 241a thereby protects tightening portion
236 of elastomer 234 from undue compression. Figure
26 illustrates the elastomer 234 at a point of maximum
compression. As adapter nose 18 wears, point 12" will
be mounted farther onto the nose. Under these circum-
stances protrusion 238 will expand to maintain engage-
ment with ledge 22. Plate 261 of protrusion 238 prefer-
ably has a central segment 261a to engage ledge 22
and a pair of receding end segments 261b, 261c. End
segments 261b, 261c are tapered to permit easy retrac-
tion of protrusion 238 into casing 232 as the pin is driven
into and out of opening 50".

[0096] Rear wall 243 of casing 232 likewise defines
an opening 257 through which locking protrusion 239
projects. Detent 263 of protrusion 239 has a generally
C-shaped configuration. Ends 263a, 263b of detent 263
are abuttingly engaged against ends 264a, 264b of lugs
28a", 28b". Ends 263a, 263b of the detent are rounded
to ease the compression of locking portion 237 and the
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retraction of detent 263 during insertion and removal of
the pin. Angled portions could be used in place of round-
ed ends. Since significant levels of pressure are not ap-
plied to second protrusion 239 during use, over com-
pression of locking portion 237 of elastomer 234 is not
an issue. As seen in Figure 27, arm 250 limits the out-
ward extension of detent 263 to ensure that ends 263a,
263b of the rigid detent remain in contact with both cas-
ing 232 and lugs 28a", 28b".

[0097] Portions 269a, 269b, 270a, 270b of casing 232
along sidewall 245 form pocket ends 254a, 254b of
pocket 254 to define stops which function to retain elas-
tomer 234 in the pocket. Elastomer 234 is preferably
flexed and "popped" into pocket 254 during manufacture
of the pin. The elastomer could however be bonded
along the inner rear face 272 of pocket 254. Elastomer
234 is composed of a relatively strong and durable re-
silient material, such as polyurethane or rubber. Of
course other suitable materials could be used. In addi-
tion, elastomer 234 may, but need not, include internal
bores 259 to enhance its resiliency. Bores 259 may be
closed if desired.

[0098] During use, first protrusion 238 resiliently
presses against ledge 22 of adapter nose 18 to tighten
the connection of point 12" onto the nose. Detent 263
of second protrusion 239 is matingly fit between the op-
posed ends 264a, 264b of lugs 28a" and 28b", respec-
tively. As can be appreciated, detent 263 engages lugs
28a", 28b" to securely hold pin 230 to point 12". This
independent locking of pin 230 to the point reduces the
risk of pin loss due to overloading of tightening portion
236, jacking forces or wear to the adapter nose.
[0099] In addition, pin 230 is held by point 12", irre-
spective of the longitudinal position of point 12" on
adapter nose 18. Specifically, bosses 155a", 155b" are
formed on rear wall 38" to define narrowed opening por-
tions 50a", 50b" which matingly receive and hold top and
bottom ends 247, 248 of casing 232. Casing 232 is held
between lugs 28a", 28b" and rear wall 38" such that front
wall 241 is engaged by bosses 155a", 155b" and rear
wall 243 is engaged by inner faces 48a", 48b" of the
lugs. Bosses 155a", 155b" are offset from the top and
bottom ends of ear 44" in order to avoid disturbing the
broad arcuate transition portions 149a", 149b" connect-
ing ear 44" to top and bottom walls 34", 35". The pin
therefore moves integrally with the point and thus reduc-
es the likelihood of ejecting the pin due to jacking forces
or wear to the adapter nose. The locking receipt of de-
tent 263 in gap 240 further acts to securely hold pin 230
to the point and avoid unwanted loss of the pin.

[0100] Toassemble the tooth, adapter nose 18 is mat-
ingly received into socket 42". Pin 230 is manually set
into opening 50" so that the bottom 248 of casing 232
is matingly held in reduced portion 50a". As pin 230 is
driven downward, protrusion 238 will be retracted by
boss 155a" and protrusion 239 will be retracted by lug
28a". As the protrusions pass over boss 155a" and lug
28a" (or boss 155b" and lug 28b" during removal) they
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are completely retracted into casing 232. When pin 230
reaches its desired position, protrusion 238 expands to
engage ledge 22 and protrusion 239 snaps into gap 240.
[0101] Pin 230 may also be used in connection with
a tooth having a center locking construction (Figure 30)
or a side locking construction (not shown), such as teeth
170, 170'. When used with these type of teeth, first pro-
trusion 238 resiliently presses against the front wall 205
of opening 186 defined in adapter nose 18. Detent 263
is received into a gap 274 defined between the opposed
outside ends 275 of top and bottom ears 192, 193 of the
point. (The gap would be defined between the side ears
184" in a side locking tooth.) Opening 186 is formed of
sufficient depth to accommodate the rearward exten-
sion of detent 263 into gap 274. The top and bottom
ends 247, 248 of casing 232 are matingly received and
held in openings 196a, 196b in ears 192, 193. Also, as
with pin 16', arm 250 of pin 230 is preferably omitted.
[0102] The above discussion concerns the preferred
embodiments of the present invention. Various other
embodiments as well as many changes and alterations
may be made without departing from the invention as
defined in the claims.

Claims
1. An excavating tooth comprising:

an adapter (14) including a base adapted to be
secured to excavating equipment and a for-
wardly extending nose (18), said adapter fur-
ther including an opening (20);

a point (12) including a front digging edge
(30), a rearwardly opening socket (42) receiv-
ing said adapter nose (18) therein, a first open-
ing (50) in substantial alignment with said
adapter opening (20), and a second opening
(151) proximate to said first opening (50); and
a pin (16) received into said adapter opening
(20) and said first opening (50) of said point (12)
to securely couple said point (12) to said adapt-
er (14),

characterized by said pin (16) including arigid cas-
ing (54) and a plurality of independently depressible
protrusions (58,59), each of said protrusions
(58,59) including a working member (125, 142) at-
tached to elastomeric material (56,57), one of said
protrusions (58) being resiliently engaged and
pressed against a wall (22) defining a portion of said
adapter opening (20) to tighten said connection of
said point (12) to said adapter (14), and one other
of said protrusions (59) being resiliently engaged
within said second opening (151) of said point (12)
to lock said pin (16) to said point (12).

2. An excavating tooth in accordance with claim 1 in
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which said adapter opening (20) is defined by a key-
way extending along one side of said adapter (14),
and in which said first opening (50) of said point is
defined by a pair of spaced apart rearwardly dis-
posed lugs (28a,28b) along one side of said point
(12).

An excavating tooth in accordance with claim 2
wherein said point (12) further includes a body (32)
having a rear wall (38) in which said socket (42)
opens, wherein said lugs (28a,28b) each include a
face (48a,48b) in opposed relation to said rear wall
(38), and wherein said second opening (151) of said
point (12) is a recess defined in one of said faces
(48a,48b) of said lugs (28a,28b).

An excavating tooth in accordance with claim 2
wherein said second opening of said point (12") is
a gap (240) defined between said spaced apart lugs
(28a",28b").

An excavating tooth in accordance with any of
claims 2 - 4 wherein said point (12) further includes
a body (32) having top and bottom walls (34,35), a
pair of sidewalls (36,37) and an ear (44) intercon-
necting said lugs (28a,28b) to said body (32),
wherein said ear (44) interconnects with one said
sidewall (36) adjacent said top and bottom walls
(34,35) via arelatively broad arcuate transition seg-
ment (149a,149b), wherein said first opening (50)
of said point (12) includes a plurality of spaced apart
bosses (155a,155b) such that each said lug (28a,
28b) is in opposed relation to one of said bosses
(155a,155b) to define a pair of opening portions
(50a,50b) of reduced depth to matingly receive and
hold said casing (54) of said pin (16) therein, and
wherein said bosses (155a,155b) are offset from
said broad arcuate transition segments (149a,
149b).

An excavating tooth in accordance with claim 1 in
which said adapter opening is defined by a hole
(186) extending through a central part of said adapt-
er, and in which said first opening of said point is
defined by a hole (196a,196b) extending through
each of a pair of spaced apart walls of said point
(172).

An excavating tooth in accordance with claim 6 in
which said second opening is a recess (203) de-
fined in a wall (201 a) defining one of said holes
(1964a) in said point (172).

An excavating tooth in accordance with claim 6 in
which said second opening is a gap (274) defined
between said spaced apart walls (192,193) of said
point (172).
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9.

10.

1.

12.

13.

14.

15.

20

An excavating tooth in accordance with any of
claims 1 - 8 in which said casing (54) of said pin (16)
is matingly received and held in at least a portion of
said first opening (50) of said point (12).

An excavating tooth in accordance with claim 1 in
which said point (12') further includes a plurality of
second openings (218a,218b,221a,221b) and said
pin (16") includes a plurality of said other protru-
sions (213a,213b,2144a,214b), wherein each of said
other protrusions is received within one of said sec-
ond openings to securely lock said pin to said point.

An excavating tooth in accordance with any of
claims 1 - 3 in which said pin (16) further includes
a plurality of independent elastomeric members
(56,57), wherein one of said elastomeric members
(56) is attached to said working member (125) of
said one protrusion (58) and one other of said elas-
tomeric members (57) is attached to said working
member (142) of said other protrusion (59).

An excavating tooth in accordance with claim 11
wherein said rigid casing (54) of said pin (16) sub-
stantially encapsulates said other of said elasto-
meric members (57) to shield said other elastomeric
member from forces applied to said point (12).

An excavating tooth in accordance with claims 1 or
4 in which said pin (230) includes a single elasto-
meric member (234) to which said working mem-
bers (261,263) of each said protrusion (236,237) is
attached.

An excavating tooth in accordance with claim 13 in
which said working members (261,263) of each said
protrusion (236,237) are depressible in opposite di-
rections.

A point (12) for an excavating tooth comprising:

a body (32) having a top wall (34), a bottom wall
(35), a pair of side walls (36,37) and a rear wall (38),
said top and bottom walls (34,35) being generally
inclined towards one another to define a front dig-
ging edge (30), said body (32) further including a
socket opening (42) in said rear wall (38) to matingly
receive a nose (18) of an adapter (14);
characterized by a pair of spaced apart lugs (28a,
28b), and an ear structure (44) connecting said lugs
(28a,28b) to said body (32), said lugs (28a,28b) be-
ing disposed rearwardly of one of said side walls
(36) beyond said rear wall (38), each of said lugs
(28a,28b) including a face (48a,48b) disposed in
opposed relation to said rear wall (38), said faces
(48a,48b) of said lugs (28,28b) being spaced from
said rear wall (38) to define an opening (50) there-
between, said ear (44) being interconnected to said
body (32) at said top and bottom walls (34,35) via
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a broad arcuate transition segment (149a,149b) in
order to maintain acceptable levels of stress at the
interconnection under heavy loading, and said rear
wall (38) defining a boss (155a,155b) in opposed
relation to said face (48a,48b) of each said lug (28a,
28b), each of said bosses (155a,155b) being offset
from said broad arcuate transition segments (149a,
149b) and defining a narrower portion (50a,50b) of
said opening (50) adapted to matingly receive and
hold a lock pin (16) therein.

A point in accordance with claim 15 in which said
face (48a) of at least one of said lugs (28a) further
includes a recess (151) adapted to receive a detent
(142) of a lock pin (16) therein to thereby lock the
lock pin (16) to said point (12).

A point in accordance with claim 16 in which said
face (48a,48b) of each said lug (12) includes a re-
cess adapted to receive a detent of the lock pin
therein.

A point in accordance with any of claims 15- 17 in
which at least one of said bosses (155a,155b) in-
cludes a recess (221a,221b) adapted to receive a
detent (213a,213b) of a lock pin (16") therein to
thereby lock the lock pin to the point (12").

A point in accordance with claim 15 in which said
rear wall (38) and said faces (48a,48b) form at least
two spaced apart sets of opposed faces, each set
of opposed faces defining said opening (50), at
least one of said face (48a) and said rear wall (38)
of at least one of said sets of opposed faces in-
cludes a recess (151) for receiving a detent (142)
from the lock pin (16) received therein.

A point in accordance with claim 15 in which each
of said lugs (28,a,28b) extends inwardly at a sub-
stantially right angle to said ear structure (44).

Alock pin (16) for coupling a point (12) to an adapter
(14) to form an excavating tooth, said lock pin (16)
characterized by an elongate rigid casing (54) hav-
ing a one piece construction which rigidly resists ex-
ternal forces applied during use and a plurality of
independently depressible protrusions (58,59),
each said protrusion (58,59) including a working
member (125,142) attached to elastomeric material
(56,57), said casing (54) including a least one pock-
et (60,61) for receiving and mounting said elasto-
meric material (56,57) therein, said casing (54) hav-
ing a first gap therein through which one of said pro-
trusions (58) extends to engage a face (22) of an
adapter (14) in order to tighten the connection of a
point (12) on an adapter (14), said casing (54) hav-
ing a second gap therein through which another of
said protrusions (59) extends to engage an opening
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(151) in the point (12) to lock said lock pin (16) to
the point (12), each of said working members
(125,142) being movable between a point of maxi-
mum expansion and a point of maximum compres-
sion for said respective elastomeric material
(56,57), outer walls of said casing (54) which are
fixed relative to one another being located between
said points of maximum expansion and maximum
compression for said one protrusion and between
said points of maximum expansion and maximum
compression of said another protrusion whereby
said casing (54) protects said elastomeric material
against undue compression.

A lock pin (230) in accordance with claim 21 in
which said working members (261,263) are at-
tached to a single unitary elastomeric member
(234).

A lock pin (16) in accordance with claim 21 in which
said elastomeric material comprises a plurality of in-
dependent elastomeric members (56,57), wherein
each said working member (125,142) is secured to
a different elastomeric member (56,57) than at least
one other of said working members (125,142).

A lock pin in accordance with any of claims 21 - 23
which further includes an outwardly projecting arm
(72) adapted for receipt in an open space defined
in the tooth to stabilise the tooth against unwanted
turning and prevent erroneous insertion of the pin
(16) in the tooth.

A lock pin in accordance with any of claims 21 - 24
wherein said second gap (111) is defined in a rear
portion of said casing (54), and wherein said other
protrusion (59) extends therethrough in a direction
opposite to said extension of said one protrusion
(58).

A lock pin in accordance with any of claims 21 - 25
wherein each said working member (125,142) is a
rigid member attached to an outer portion of the re-
spective elastomeric member (56,57).

A lock pin in accordance with claim 21 which further
includes a plurality of said other protrusions (213a,
213b,214a,214b), each of which extends through a
gap defined in said casing (54") to engage a recess
(218a,218b,221a,221b) in the point (12') to thereby
securely lock said lock pin (16") in the point (12').

A lock pin in accordance with claim 26 in which at
least one of said other protrusions (214a,214b) is
located at each end of said one protrusion (56").
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Patentanspriiche

1.

Baggerzahn, der umfasst:

ein Verbindungsstlick (14), das ein Unterteil,
das an einem Baggergerat befestigt wird, sowie
eine sich nach vorn erstreckende Nase (18)
enthalt, wobei das Verbindungsstiick des Wei-
teren eine Offnung (20) enthalt;

eine Spitze (12), die eine vordere Grabeschnei-
de (30), eine sich nach hinten 6ffnende Ein-
steckoffnung (42), die die Nase (18) des Ver-
bindungsstiicks aufnimmt, eine erste Offnung
(50), die im Wesentlichen mit der Offnung (20)
des Verbindungsstiicks fluchtend ist, sowie ei-
ne zweite Offnung (151) nahe an der ersten Off-
nung (50) enthalt; und

einen Stift (16), der in der Offnung (20) des Ver-
bindungsstiicks und der ersten Offnung (50)
der Spitze (12) aufgenommen wird, um die
Spitze (12) fest mit dem Verbindungssttick (14)
zu verbinden,

dadurch gekennzeichnet, dass der Stift (16) eine
starre Fassung (54) und eine Vielzahl voneinander
unabhangig zusammendriickbarer Vorspriinge (58,
59) enthalt, wobei jeder der Vorspriinge (58, 59) ein
Funktionselement (125, 142) enthalt, das an Ela-
stomermaterial (56, 57) angebracht ist, wobei einer
der Vorspriinge (58) mit einer Wand (22), die einen
Teil der Offnung (20) des Verbindungsstiicks bildet,
federnd in Kontakt ist und an sie gepresst wird, um
die Anbringung der Spitze (12) an dem Verbin-
dungssttick (14) zu verstarken, und ein anderer der
Vorspriinge (59) mit der zweiten Offnung (151) der
Spitze (12) federnd in Eingriff ist, um den Stift (16)
an der Spitze (12) zu arretieren.

Baggerzahn nach Anspruch 1, wobei die Offnung
(20) des Verbindungsstiicks durch eine Keilnut ge-
bildet wird, die sich an einer Seite des Verbindungs-
stiicks (14) entlang erstreckt, und wobei die erste
Offnung (50) der Spitze durch ein Paar beabstan-
deter, nach hinten gerichteter Ansatze (28a, 28b)
an einer Seite der Spitze (12) gebildet wird.

Baggerzahn nach Anspruch 2, wobei die Spitze (12)
des Weiteren einen Kérper (32) mit einer Riickwand
(38) enthalt, in der sich die Einsteckéffnung (42) 6ff-
net, wobei die Ansatze (28a, 28b) jeweils eine Fla-
che (48a, 48b) enthalten, die der Riickwand (38)
gegeniiberliegt, und wobei die zweite Offnung (151)
der Spitze (12) eine Aussparung ist, die in einer der
Flachen (48a, 48b) der Ansatze (28a, 28b) ausge-
bildet ist.
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4.

10.

1.

Baggerzahn nach Anspruch 2, wobei die zweite Off-
nung der Spitze (12") ein Zwischenraum (240) ist,
der zwischen den beabstandeten Ansatzen (28a",
28b") ausgebildet ist.

Baggerzahn nach einem der Anspriiche 2-4, wobei
die Spitze (12) des Weiteren einen Korper (32) mit
einer oberen und einer unteren Wand (34, 35) ei-
nem Paar Seitenwanden (36, 37) und einer Lasche
(44), die die Ansatze (28a, 28b) mit dem Korper (32)
verbindet, enthalt, wobei die Lasche (44) mit einer
Seitenwand (36) an die obere und die untere Wand
(34, 35) angrenzend Uber ein relativ breites bogen-
férmiges Ubergangssegment (149a, 149b) verbun-
den ist und wobei die erste Offnung (50) der Spitze
(12) eine Vielzahl beabstandeter Buckel (155a,
155b) enthélt, so dass jeder Ansatz (28a, 28b) ei-
nem der Buckel (155a, 155b) gegeniiberliegt und
ein Paar Offnungsabschnitte (55a, 55b) mit gerin-
gerer Tiefe entsteht, die die Fassung (54) des Stif-
tes (16) passend aufnehmen und halten, und wobei
die Buckel (155a, 155b) gegentiiber den breiten bo-
genférmigen Ubergangssegmenten (149a, 149b)
versetzt sind.

Baggerzahn nach Anspruch 1, wobei die Offnung
des Verbindungsstiicks durch ein Loch (186) gebil-
det wird, das durch einen Mittelteil des Verbin-
dungsstucks hindurch verlauft, und wobei die erste
Offnung der Spitze durch ein Loch (196a, 196b) ge-
bildet wird, das durch jede eines Paars beabstan-
deter Wénde der Spitze (172) hindurch verlauft.

Baggerzahn nach Anspruch 6, wobei die zweite Off-
nung eine Aussparung (203) ist, die in einer Wand
(201a) ausgebildet ist, die eines der Locher (196a)
in der Spitze (172) aufweist.

Baggerzahn nach Anspruch 6, wobei die zweite Off-
nung ein Zwischenraum (274) ist, der zwischen
voneinander beabstandeten Wanden (192, 193)
der Spitze (172) ausgebildet ist.

Baggerzahn nach einem der Anspriiche 1-8, wobei
die Fassung (54) des Stiftes (16) passend in wenig-
stens einem Teil der ersten Offnung (50) der Spitze
(12) aufgenommen ist und darin gehalten wird.

Baggerzahn nach Anspruch 1, wobei die Spitze
(12') des Weiteren eine Vielzahl zweiter Offnungen
(218a, 218b, 221a, 221b) enthalt und der Stift (16")
eine Vielzahl weiterer Vorspriinge (213a, 213b,
214a, 214b) enthalt, wobei jeder der anderen Vor-
spriinge in einer der zweiten Offnungen aufgenom-
men ist, um den Stift sicher an der Spitze zu arre-
tieren.

Baggerzahn nach einem der Anspriiche 1-3, wobei
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der Stift (16) des Weiteren eine Vielzahl voneinan-
der unabhéangiger Elastomerelemente (56, 57) ent-
halt und eines der Elastomerelemente (56) an dem
Funktionselement (125) des einen Vorsprungs (58)
angebracht ist und ein anderes der Elastomerele-
mente (57) an dem Funktionselement (142) des an-
deren Vorsprungs (59) angebracht ist.

Baggerzahn nach Anspruch 11, wobei die starre
Fassung (54) des Stiftes (16) im Wesentlichen das
andere der Elastomerelemente (57) umschlie3t, um
das andere Elastomerelement gegenuber Kraften,
die auf die Spitze (12) wirken, abzuschirmen.

Baggerzahn nach Anspruch 1 oder 4, wobei der
Stift (230) ein einzelnes Elastomerelement (234)
enthalt, an dem die Arbeitselemente (261, 263) je-
des Vorsprungs (236, 237) angebracht sind.

Baggerzahn nach Anspruch 13, wobei die Funkti-
onselemente (261, 263) jedes Vorsprungs (236,
237) in einander entgegengesetzte Richtungen zu-
sammengedrickt werden kénnen.

Spitze (2) fur einen Baggerzahn, die umfasst:
einen Korper (32) mit einer oberen Wand (34), einer
unteren Wand (35), einem Paar Seitenwande (36,
37) und einer Riickwand (38), wobei die obere und
die untere Wand (34, 35) im Allgemeinen aufeinan-
der zu geneigt sind, so dass eine vordere Grabe-
schneide (30) entsteht, und der Kdrper 832) des
Weiteren eine Einsteckdffnung (42) in der Rick-
wand (38) enthalt, die passend eine Nase (18) ei-
nes Verbindungsstlicks (14) aufnimmt;
gekennzeichnet durch ein Paar beabstandeter
Ansédtze (28a, 28b) sowie eine Laschenstruktur
(44), die die Ansatze (28a, 28b) mit dem Korper (32)
verbindet, wobei die Ansatze (28a, 28b) hinter einer
der Seitenwande (36) uber die Rickwand (38) hin-
ausreichend angeordnet sind und jeder der Ansat-
ze (28a, 28b) eine Flache (48a, 48b) enthalt, die der
Rickwand (38) gegenlber angeordnet ist, wobei
die Flachen (48a, 48b) der Ansatze (28a, 28b) von
der Riickwand (38) beabstandet sind, so dass eine
Offnung (50) dazwischen entsteht, und die Lasche
(44) mit dem Korper (32) an der oberen und der un-
teren Wand (34, 35) Uiber ein breites bogenférmiges
Ubergangssegment (149a, 149b) verbunden ist,
um akzeptable Spannungspegel an der Verbindung
bei starker Belastung aufrecht zu erhalten, und die
Ruckwand (38) einen Buckel (155a, 155b) gegen-
Uber der Flache (48a, 48b) jedes der Anséatze (28a,
28b) aufweist und jeder der Buckel (155a, 155b) ge-
geniiber den breiten bogenférmigen Ubergangs-
segmenten (149a, 149b) versetzt ist und einen
schmaleren Abschnitt (50a, 50b) der Offnung (50)
bildet, in dem ein Arretierstift (16) passend aufge-
nommen und gehalten wird.

10

15

20

25

30

35

40

45

50

55

14

EP 0 681 630 B1

16.

17.

18.

19.

20.

21.

26

Spitze nach Anspruch 15, wobei die Flache (48a)
wenigstens eines der Ansatze (28a) des Weiteren
eine Aussparung (151) enthalt, die eine Klinke
(142) eines Arretierstiftes (16) aufnimmt, um den
Arretierstift (16) an der Spitze (12) zu arretieren.

Spitze nach Anspruch 16, wobei die Flache (48a,
48b) jedes der Ansatze (12) eine Aussparung ent-
halt, die eine Klinke des Arretierstiftes aufnimmt.

Spitze nach einem der Anspriiche 15-17, wobei we-
nigstens einer der Buckel (155a, 155b) eine Aus-
sparung (221a, 221b) enthalt, die eine Klinke (213a,
213b) eines Arretierstiftes (16") aufnimmt, um den
Arretierstift an der Spitze (12') zu arretieren.

Spitze nach Anspruch 15, wobei die Riickwand (38)
und die Flachen (48a, 48b) wenigstens zwei beab-
standete Gruppen von einander gegenuberliegen-
den Flachen bilden, und jede Gruppe einander ge-
geniiberliegender Flachen die Offnung (50) bildet,
und wenigstens die Flache (48a) oder die Ruck-
wand (38) wenigstens einer der Gruppen einander
gegenuberliegender Flachen eine Aussparung
(151) zur Aufnahme einer Klinke (142) von dem Ar-
retierstift (16) enthalt, der darin aufgenommen ist.

Spitze nach Anspruch 15, wobei jeder der Ansatze
(28a, 28b) sich im Wesentlichen im rechten Winkel
zu der Laschenstruktur (44) nach innen erstrecki.

Arretierstift (16) mittels dessen eine Spitze (12) mit
einem Verbindungsstiick (14) verbunden wird, um
einen Baggerzahn herzustellen, wobei der Arretier-
stift (16) gekennzeichnet ist durch eine langliche
starre Fassung (54), die einteilig aufgebaut ist und
starr dulReren Kréften widersteht, die in Funktion
wirken, sowie durch eine Vielzahl voneinander un-
abhangig zusammendriickbarer Vorspringe (58,
59), wobei jeder der Vorspriinge (58, 59) ein Funk-
tionselement (125, 142) enthalt, das an Elastomer-
material (56, 57) angebracht ist, wobei die Fassung
(54) wenigstens eine Vertiefung (60, 61) enthalt, in
der das Elastomermaterial (56, 57) aufgenommen
und angebracht wird, und die Fassung (54) einen
ersten Zwischenraum aufweist, durch den sich ei-
ner der Vorspriinge (58) hindurch erstreckt und mit
einer Flache (22) eines Verbindungsstucks (14) in
Kontakt kommt, um die Anbringung einer Spitze
(12) an einem Verbindungsstulick (14) zu verstar-
ken, wobei die Fassung (54) einen zweiten Zwi-
schenraum aufweist, durch den sich ein anderer der
Vorspriinge (59) hindurch erstreckt und in eine Off-
nung (151) in der Spitze (12) eingreift, um den Ar-
retierstift (16) an der Spitze (12) zu arretieren, wo-
bei jedes der Funktionselemente (125; 142) zwi-
schen einem Punkt maximaler Ausdehnung und ei-
nem Punkt maximaler Zusammendrickung des
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entsprechenden Elastomermaterials (56, 57) be-
wegt werden kann und AuRenwénde der Fassung
(54), die stationar zueinander sind, zwischen den
Punkten maximaler Ausdehnung und maximaler
Zusammendriickung flir den einen Vorsprung und
zwischen den Punkten maximaler Ausdehnung und
maximaler Zusammendriickung des anderen Vor-
sprungs angeordnet sind, so dass die Fassung (54)
das Elastomermaterial vor zu starkem Zusammen-
driicken schitzt.

Arretierstift (230) nach Anspruch 21, wobei die
Funktionselemente (261, 263) an einem einzelnen,
aus einem Stiick bestehenden Elastomerelement
(234) angebracht sind.

Arretierstift (16) nach Anspruch 21, wobei das Ela-
stomermaterial eine Vielzahl voneinander unab-
hangiger Elastomerelemente (56, 57) umfasst und
jedes Funktionselement (125, 142) an einem ande-
ren Elastomerelement (56, 57) als das wenigstens
eine andere der Funktionselemente (125, 142) be-
festigt ist.

Arretierstift nach einem der Anspriiche 21-23, der
des Weiteren einen nach aufden vorstehenden Arm
(72) enthalt, der in einem offenen Raum aufgenom-
men wird, der in dem Zahn ausgebildet ist, um den
Zahn gegenuber unerwinschter Drehung zu stabi-
lisieren und falsches Einflhren des Stiftes (16) in
den Zahn zu verhindern.

Arretierstift nach einem der Anspriiche 21-24, wo-
bei der zweite Zwischenraum (111) in einem hinte-
ren Abschnitt der Fassung (54) ausgebildet ist, und
wobei sich der andere Vorsprung (59) in einer Rich-
tung entgegengesetzt zur Ausdehnung des einen
Vorsprungs (58) durch ihn hindurch erstreckt.

Arretierstift nach einem der Anspriiche 21-25, wo-
bei jedes der Funktionselemente (125, 142) ein
starres Element ist, das an einem AuRenabschnitt
des entsprechenden Elastomerelementes (56, 57)
angebracht ist.

Arretierstift nach Anspruch 21, der des Weiteren ei-
ne Vielzahl weiterer Vorspriinge (213a, 213b, 214a,
214b) enthalt, die sich jeweils durch einen Zwi-
schenraum erstrecken, der in der Fassung (54")
ausgebildet ist, um in einer Aussparung (218a,
218b, 221a, 221b) in der Spitze (12'") einzugreifen
und so den Arretierstift (16") sicher in der Spitze
(12") zu arretieren.

Arretierstift nach Anspruch 26, wobei wenigstens
einer der anderen Vorspriinge (214a, 214b) an je-
dem Ende des einen Vorsprungs (56") angeordnet
ist.
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Revendications

1.

Dent d'excavation comprenant :

- un adaptateur (14) comportant une base apte
a étre fixée a un équipement d'excavation et un
bec (18) qui s'étend vers l'avant, ainsi qu'une
ouverture (20) ;

- une pointe (12) comportant un bord d'attaque
avant (30), une douille (42) qui s'ouvre vers I'ar-
riere et qui regoit le bec d'adaptateur (18), une
premiere ouverture (50) située pratiquement
dans l'alignement de I'ouverture d'adaptateur
(20), et une seconde ouverture (151) située
prés de la premiére ouverture (50) ; et

- une tige (16) logée dans l'ouverture d'adapta-
teur (20) et dans la premiére ouverture (50) de
la pointe (12) pour accoupler solidement ladite
pointe (12) a I'adaptateur (14),

caractérisée en ce que la tige (16) comporte une
enveloppe rigide (54) et plusieurs saillies (58, 59)
aptes a étre enfoncées indépendamment, étant
précisé que chaque saillie (58, 59) comporte un élé-
ment actif (125, 142) fixé a un matériau en élasto-
mére (56, 57), et qu'une saillie (58) est en contact
et est pressée de maniére élastique contre une pa-
roi (22) définissant une partie de I'ouverture d'adap-
tateur (20), pour bloquer la liaison entre la pointe
(12) et l'adaptateur (14), tandis que l'autre saillie
(59) est en prise de maniere élastique dans la se-
conde ouverture (151) de la pointe (12) pour ver-
rouiller la tige (16) sur ladite pointe (12).

Dent d'excavation selon la revendication 1, dans la-
quelle I'ouverture d'adaptateur (20) est définie par
une rainure de clavette s'étendant le long d'un coté
de l'adaptateur (14), et dans laquelle la premiére
ouverture (50) de la pointe est définie par deux pat-
tes espacées (28a, 28b) disposées vers l'arriere, le
long d'un cété de la pointe (12).

Dent d'excavation selon la revendication 2, dans la-
quelle la pointe (12) comporte également un corps
(32) avec une paroi arriere (38) dans laquelle dé-
bouche la douille (42), les pattes (28a, 28b) ont cha-
cune une face (48a, 48b) opposée a ladite paroi ar-
riere (38), et la seconde ouverture (151) de la pointe
(12) est un creux défini dans 'une des faces (48a,
48b) des pattes (28a, 28b).

Dent d'excavation selon la revendication 2, dans la-
quelle la seconde ouverture de la pointe (12") est
un espace (240) défini entre les pattes espacées
(28a", 28b").

Dent d'excavation selon I'une quelconque des re-
vendications 2 a 4, dans laquelle la pointe (12) com-
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porte également un corps (32) avec des parois su-
périeure et inférieure (34, 35), deux parois latérales
(36, 37) et une oreille (44) qui relie les pattes (28a,
28b) au corps (32), dans laquelle I'oreille (44) assu-
re la liaison avec une paroi latérale (36), prés des
parois supérieure et inférieure (34, 35), par l'inter-
médiaire d'un segment de transition (149a, 149b)
relativement large, dans laquelle la premiére ouver-
ture (50) de la pointe (12) présente plusieurs bos-
ses espacées (155a, 155b), de sorte que chaque
patte (28a, 28b) est opposée a l'une desdites bos-
ses (155a, 155b) pour définir deux parties d'ouver-
tures (50a, 50b) de profondeur réduite, en vue de
recevoir et de maintenir par accouplement I'enve-
loppe (54) de la tige (16), et dans laquelle les bos-
ses (155a, 155b) sont décalées par rapport aux lar-
ges segments de transition arqués (149a, 149b).

Dent d'excavation selon la revendication 1, dans la-
quelle l'ouverture d'adaptateur est définie par un
trou (186) qui traverse une partie centrale de I'adap-
tateur, et dans laquelle la premiére ouverture de la
pointe est définie par des trous (196a, 196b) qui tra-
versent respectivement deux parois espacées pré-
vues sur la pointe (172).

Dent d'excavation selon la revendication 6, dans la-
quelle la seconde ouverture est un creux (203) for-
mé dans une paroi (201a) qui définit I'un des trous
(196a) de la pointe (172).

Dent d'excavation selon la revendication 6, dans la-
quelle la seconde ouverture estun espace (274) dé-
fini entre lesdites parois espacées (192, 193) de la
pointe (172).

Dent d'excavation selon l'une quelconque des re-
vendications 1 a 8, dans laquelle I'enveloppe (54)
de latige (16) est recue et maintenue par accouple-
ment dans au moins une partie de la premiére
ouverture (50) de la pointe (12).

Dent d'excavation selon la revendication 1, dans la-
quelle la pointe (12') comporte également plusieurs
secondes ouvertures (218a, 218b, 221a, 221b), et
la tige (16") comporte plusieurs autres saillies
(213a, 213b, 214a, 214b), chacune de ces autres
saillies étant regue dans l'une des secondes ouver-
tures pour verrouiller solidement la tige sur la poin-
te.

Dent d'excavation selon l'une quelconque des re-
vendications 1 a 3, dans laquelle la tige (16) com-
porte également plusieurs éléments en élastomére
indépendants (56, 57), I'un (56) étant fixé a I'élé-
ment actif (125) de la premiére saillie (58) tandis
que l'autre (57) est fixé a I'élément actif (142) de la
seconde saillie (59).
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12.

13.

14.

15.

16.

30

Dent d'excavation selon la revendication 11, dans
laquelle I'enveloppe rigide (54) de la tige (16) enve-
loppe pratiquement le second élément en élasto-
meére (57) pour le protéger des forces appliquées a
la pointe (12).

Dent d'excavation selon les revendications 1 ou 4,
dans laquelle la tige (230) comporte un seul élé-
ment en élastomeére (234) auquel les éléments ac-
tifs (261, 263) de chaque saillie (236, 237) sont
fixés.

Dent d'excavation selon la revendication 13, dans
laquelle les éléments actifs (261, 263) de chaque
saillie (236, 237) sont aptes a étre enfoncés dans
des directions opposées.

dent

Pointe (12) une

comprenant :

pour d'excavation,

- un corps (32) présentant une paroi supérieure
(34), une paroi inférieure (35), deux parois la-
térales (36, 37) et une paroi arriere (38), les pa-
rois supérieure et inférieure (34, 35) étant glo-
balementinclinées I'une vers I'autre pour définir
un bord d'attaque avant (30), et le corps (32)
comportant également une ouverture de douille
(42) dans la paroi arriere (38) pour recevoir par
accouplementle bec (18) d'un adaptateur (14) ;

caractérisée par deux pattes espacées (28a, 28b)
et une structure formant oreille (44) qui relie lesdites
pattes (28a, 28b) au corps (32), étant précisé que
les pattes (28a, 28b) sont disposées vers l'arriére
d'une paroi latérale (36), au-dela de la paroi arriére
(38), que chaque patte (28a, 28b) comporte une fa-
ce (48a, 48b) disposée en face de la paroi arriére
(38), que les faces (48a, 48b) des pattes (28a, 28b)
sont espacées de ladite paroi arriére (38) pour dé-
finir avec celle-ci une ouverture (50), que l'oreille
(44) est reliée au corps (32), au niveau des parois
supérieure et inférieure (34, 35), par l'intermédiaire
d'un large segment de transition arqué (149a, 149b)
afin de maintenir des niveaux de contrainte accep-
tables, au niveau de la liaison, en cas de contrainte
importante, et que la paroi arriére (38) définit une
bosse (155a, 155b) opposée a la face (48a, 48b)
de chaque patte (28a, 28b), chaque bosse (1553,
155b) étant décalée par rapport aux larges seg-
ments de transition arqués (149a, 149b) et définis-
sant une partie plus étroite (50a, 50b) de l'ouverture
(50) apte a recevoir et a maintenir par accouple-
ment une tige de verrouillage (16).

Pointe selon la revendication 15, dans laquelle la
face (48a) d'au moins une patte (28a) comporte
également un creux (151) apte a recevoir une butée
(142) d'une tige de verrouillage (16), pour verrouiller
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ainsi ladite tige (16) sur la pointe (12).

Pointe selon la revendication 16, dans laquelle la
face (48a, 48b) de chaque patte (12) comporte un
creux apte a recevoir une butée de la tige de ver-
rouillage.

Pointe selon I'une quelconque des revendications
15 a 17, dans laquelle I'une au moins des bosses
(155a, 155b) comporte un creux (221a, 221b) apte
arecevoir une butée (213a, 213b) d'une tige de ver-
rouillage (16"), pour verrouiller ainsi ladite tige de
verrouillage sur la pointe (12").

Pointe selon la revendication 15, dans laquelle la
paroi arriere (38) et les faces (48a, 48b) forment au
moins deux séries espacées de faces opposées,
chaque série de faces opposées définissant
l'ouverture (50), et la face (48a) ou la paroi arriére
(38) de I'une au moins desdites séries de faces op-
posées comporte un creux (151) pour recevoir une
butée (142) de la tige de verrouillage (16).

Pointe selon la revendication 15, dans laquelle cha-
que patte (28a, 28b) s'étend vers l'intérieur prati-
quement a angle droit par rapport a la structure for-
mant oreille (44).

Tige de verrouillage (16) pour accoupler une pointe
(12) a un adaptateur (14) en vue de former une dent
d'excavation, caractérisée par une enveloppe rigi-
de de forme allongée (54) qui présente une cons-
truction d'une seule piéce résistant rigidement aux
forces extérieures appliquées pendant I'utilisation,
et plusieurs saillies (58, 59) aptes a étre enfoncées
indépendamment, étant précisé que chaque saillie
(58, 59) comporte un élément actif (125, 142) fixé
a un matériau en élastomere (56, 57), que I'enve-
loppe (54) comporte au moins une poche (60, 61)
pour recevoir et monter le matériau élastomere (56,
57), que I'enveloppe (54) contient un premier espa-
ce a travers lequel la premiére saillie (58) s'étend
pour venir en contact avec une face (22) d'un adap-
tateur (14) afin de bloquer la liaison entre une pointe
(12) et un adaptateur (14), que I'enveloppe (54)
contient un second espace a travers lequel la se-
conde saillie (59) s'étend pour venir en contact avec
une ouverture (151) prévue dans la pointe (12), afin
de verrouiller la tige de verrouillage (16) sur la poin-
te (12), que chacun des éléments actifs (125, 142)
est mobile entre un point de dilatation maximale et
un point de compression maximale pour le matériau
en élastomere (56, 57), et que les parois extérieu-
res de I'enveloppe (54) qui sont fixes les unes par
rapport aux autres sont situées entre lesdits points
de dilatation maximale et de compression maximale
de la premiére saillie, et entre lesdits points de di-
latation maximale et de compression maximale de
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24,
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27.

28.

32

la seconde saillie, moyennant quoi I'enveloppe (54)
protége le matériau en élastomére a I'encontre
d'une compression excessive.

Tige de verrouillage (230) selon la revendication 21,
dans laquelle les éléments actifs (261, 263) sont
fixés a un élément en élastomere unique (234) réa-
lisé d'une seule piéece.

Tige de verrouillage (16) selon la revendication 21,
dans laquelle le matériau en élastomere comprend
plusieurs éléments en élastomere indépendants
(56, 57), etdans laquelle chaque élément actif (125,
142) est fixé a un élément en élastomere (56, 57)
différent, par rapport a au moins un autre élément
actif (125, 142).

Tige de verrouillage selon I'une quelconque des re-
vendications 21 a 23, qui comporte également un
bras saillant vers I'extérieur (72) apte a étre regu
dans un espace ouvert défini dans la dent, pour sta-
biliser la dent a I'encontre d'une rotation accidentel-
le et empécher une insertion incorrecte de la tige
(16) dans la dent.

Tige de verrouillage selon I'une quelconque des re-
vendications 21 a 24, dans laquelle le second es-
pace (111) est défini dans une partie arriére de I'en-
veloppe (54), et dans laquelle la seconde saillie (59)
traverse cet espace dans un sens opposé a celui
de la premiére saillie (58).

Tige de verrouillage selon I'une quelconque des re-
vendications 21 a 25, dans laquelle chaque élément
actif (125, 142) est un élément rigide fixé a une par-
tie extérieure de I'élément en élastomere respectif
(56, 57).

Tige de verrouillage selon la revendication 21, qui
comporte également plusieurs autres saillies
(213a, 213b, 214a, 214b) qui traversent chacune
un espace défini dans I'enveloppe (54") pour venir
en prise dans un creux (218a, 218b, 221a, 221b)
de la pointe (12') afin de verrouiller ainsi solidement
la tige de verrouillage (16") dans la pointe (12).

Tige de verrouillage selon la revendication 26, dans
laquelle I'une au moins de ces autres saillies (214a,
214b) est située a chaque extrémité de la premiére
saillie (56").
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