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(57) Abstract: An excavator tooth assembly comprises a first wear member and a second wear member. The second wear member
is releasably mountable on the first wear member. The first wear member has a lock face. The second wear member also has a lock
face. The lock face of the first wear member opposes the lock face of the second wear to define a lock passage therebetween when
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to be received in the lock passage to releasably secure the second wear member to the first wear member.
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TITLE
“MOUNTING OF WEAR MEMBERS”
FIELD OF THE INVENTION

This invention is concerned with mounting of wear members of an
excavator tooth assembly for earth excavating devices.

The invention is concerned particularly, although not exclusively, wifh'
the mounting of digging teeth to adaptors of an excavator bucket. It may
also concemn the mounting of an adaptor body to an adaptor nose of an
excavator bucket or mounting of a tooth directly to a nose of an excavator
bucket lip. -

| BACKGROUND OF THE INVENTION

Excavator tooth assemblies mounted on the lip of excavator buckets
and the like generally comprise wear members in the form of a replaceable
digging tooth or point, and an adaptor which is secured by welding or the like
to the lip of a bucket or the like. The adaptor may in some instance comprise
an adaptor body and an adaptor nose welded to the lip. The adaptof body -
has a socket-like recess at its rear end fo receivably locate a spigot portion of
the adaptor nose. The digging tooth is mounted on the front end of the
adaptor body. |

In use, excavator teeth are subjected to extensi've load forces along a
longitudinal axis of a tooth as well as in vertical and transverse directions. A
strong mount is required between the digging tooth and the front portion of

the adaptor. The wear members are locked to each other by retaining pins.
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As the various components wear, the retaining pins can loosen thereby
increasing the risk of loss of a digging tooth or an entire excavator toofh
assembly.

The greatest loads experienced by digging teeth are vertical loads
which tend to generate large moment forces capable of rotating a tooth off
the front of an édaptor and/or rotating the adaptor/édaptor nose off the lip.

Despite many prior art attempts to improve the mounting of a tooth to
an adaptor and an adaptor to a lip, most of these proposals suffer from one
or more deficiencies. |

United States Patent No 4,182,058 describes an excavator tooth
having a rearwardly divergent tapering socket to receive a nose having a
complementary-shaped front‘ spigot portion. Resistance to rotational
moment forces is borne by a resilient steel cotter pin extending through
aligned vertical apertures in the socket and spigot portions.

United States Patent No 3,023,521 also describes an excavator tooth
having a reaMardly divergent tapering socket to receive a complementary-
shaped tooth support spigot portion. Rotational moment forces are resisted
by a lip engaging in a recess in the tooth support member.

United States Patents 3,774,324, 4,338,736, 4,481,728 and
4,903,420 all describe nose and tooth combinations wherein the nose has a
generally convergently tapering spigot portion with a forward tip having a
box-like configuration with at least the upper and lower surfaces thereof

having faces paralle!l to each other and to a longitudinal axis of the nose
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portion. With the exception of Patent No 4,338,736, which describes a
transverse lock pin, each of the tooth mounting arrangements is heavily
reliant on a large vertical lock pin to reéist rotational moment forces tending
to rotate the teeth off respective noses.

United States Patent No 4,231 ,173 describes a tapered adaptor nose
having a box-like free end, which engages in a mating box-like socket cavity
to resist rotational moments. Opposed -pairs of rearwardly extending keys
engage in corresponding recesses in the outer surfaces of the adaptor nosé
to resist rotational movements. Because the keys themselves are
unsupported, they possess a Iimited' capacity to resist rotational moment
forces. | |

United States Patent No 5,272,824 describes a structure similar to
that of United States Patent No 4,231,173 except that the side keys are of
more robust dimensions and the upper and lower keys are formed as box-
like member;' with apertures to receive a vertical mounting pin passing
through aligned apertures in the tooth and adaptor nose.

United States Patents 3,196,956 and 4,404,760 provide flat rail
surfaces on the adaptor nose to engage with mating grooves in the socket
aperture of a coresponding tooth. In the case of Patent No 3,196,956, the
mating rail and groove surfaces are forwardly tapered, whereas in Patent No
4,404,760 the mating rail and groove surfaces are generally parallel to the
longitudinal axis of a tooth. . |

United States Patent No 5,423,138 describes a genefally tapered



WO 2011/069213 PCT/AU2010/001678

10

15

20

4
nose having a box-like front end with upper and lower transverse surfaces
generally paralle! to a longitudinal axis of a tooth. The parallel upper and
lower transverse surfaces are contiguous witﬁ upper and lower rail surfaces
on each side of the nose and parallel to the longitudinal axis of the tooth. A
pair of reanNardIy extending side keys Iocate-in recesses formed in the outer
side faces of the nose, ostensibly to resist rotational moment forces in the
tooth. Because the side keys are recessed to accommodate the side rail
portions, the robustness of the side keys is somewhat compromised.
United States Patent No 4,233,761 describes a fairly stubby tapered
nose having a box-like front portion with upper and lower surfaces generally

paraliel to a longitudinal axis of an excavator tooth, an intermediate

“rearwardly diverging tapered portion and a rear portion having upper and

lower surfaces extending generally parallel to a longitudinal axis of the tooth.
Formed on the upper and lower surfaces of the front, intermediate and rear
portions of the nose are spaced parallel reinforcing ribs which are located in
mating grooves in the excavator tooth. A large vertical lock pin extends

through aligned apertures in the tooth and nose between the reinforcing ribs.

‘This structure is heavily reliant on the lock pin to resist rotational moment

forces however it is considered that this configuration may be prone to failure
in the rear portion of the adaptor.
United States Patent No 5,709,043 describes a nose/adaptor

combination wherein the adaptor socket tapers convergently towards a box-

like front portion having upper and lower bearing surfaces generally parallel
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to a longitudinal axis of ihe tooth, a front transverse upright bean.'ing surface
and rearwardly divergent bearing surfaces formed at obtuse angles between
the converging upper and lower walls and the side walls of the socket,
ostensibly to avoid areas of stress concentration.

United States Patent No 6,018,896 deséribes a pin/retainer system for
locking an excavation tooth onto an adaptor wherein the retainer is inserted
in the adaptor and a wedge-shaped pin is driven into aligned aperturés inthe
tooth and adaptor to resiliently engage with the retainer.

United States Pﬁblication No US 2002/0000053A1 describes a
mechanism for releasably retaining an adaptor into the nose of a bucket lip
or the like wherein a tapered threaded socket is non-rotatably located on the
inside of an aperture in the side wall of the adaptor. A threaded retaining pin
extends through the threaded socket and locates in an aligned aperture in
the bucket nose. |

United States Patent No 5,337,495 describes a tooth point slidably
locatable over a tapered adaptor front portion, the tooth point being
releasably secured on the adaptor by a pair of cap screws extending through
apertures in the side walls of the tooth into threaded inserts located in’
recesses on opposite sides of the adaptor front portion. The inserts have a
shouldered face and a curved face nestable in complementary-shaped
adaptor recesses to preverit rotation when the cap screws are threadably
located therein.

United States Patent No 5,172,501 described attachment of a digging
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point to an adaptor by a threaded bolt extending through an aperture in a
point for threaded engagement in a threaded opening in the adaptor. Other
retention systems for digging points-on adaptors or adaptors on noses are
described in United States Patents Nos 6,119,378, 6,467,204, 6,052,927 and
6,467,203, |

cher devices for removably securing replaceable wear elements on
earth working equipment such as a retaining pin, a bolt, a pin lock, a spool
and wedge system or a flex pin are described in United States Patehts Nos
3,839,805, 3,982,339, 4,587,751 and 5,716,667 respectively.

United States Patent No 5,937,550 describes a lock assembly for
releasably securing an adaptor to a nose of an excavator support structure.
The lock assembly comprises a body and a base coupled together and
adapted for insertion, while coupled together, in a hole in the nose of the
support structure.  The length of the lock assembly is extended to secure the

adaptor and is retracted to release the adaptor. While adequate for securing

an adaptor to a nose of an excavator support structure, the lock described in

this patent is relatively complex in design and operation leading to high costs

_and labour intensive extraction procedures in the field.

Canadian Patent Application No 2,161,505 describes a system for

removably retaining an excavation point on an adaptor with at least one

flanged sleeve having a screw-threaded aperture therein, the flanged sleeve
being non-rotatably locatable in a transverse bore in the adaptor before

fitment of the point onto the adaptor. A screw-threaded pin is inserted into
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the sleeve via an aperture in the point whereby portion of the head of the pin
retains the point on the adaptor.

While generally satisfactory for their intended purpose, the
abovémentioned prior'art adaptor/toc"th combinations all suffer from one or
more shortcomings or disadvantages in terms of inadequate resistance to
rotation of an tooth off an adaptor under the influence of vertical loads
applying a rotational moment to the tooth, a predisposition to premature
Wear, difficulties in retention of tooth on the adaptérs, inadequate locking
systems and unduly cbmplicated configurations giving rise to increased
fabrication costs. |

It is an aim of the present invention to overcome or alleviate at least
some of the abovementioned prior art diéadvéntage‘s or otherwise to provide
consumers with a convenient choice.

SUMMARY OF THE INVENTION

According to one aspect of the invention there is provided an.
excavator tooth assembly comprising:

a first wear member having a lock face;

a second wear member having a lock face, the second wear member
releasably mountable to the first wear member,

wherein the lock face of the first wear member opposes the lock face
of the second wear to define a lock passage therebetween when the second
wear member is mounted on the first wear member. .

According to another aspect of the invention there is provided an
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excavator digging tooth having a digging edge at a front end thereof, the
digging tooth including:

a socket' with a rearwardly facing socket opening;

spaced sidewalls having aligned apertures; and

a shoulder formation extending between the apertures.

According to yet another aspect of the invention there is provided an
adaptor of an excavator tooth assembly, the adaptor comprising:

a mounting nosé having:

a forwardly projecting spigot; and
a lock face located rearwardly of the spigot, the lock face
outwardly open along a substantial length of the lock face.

Optionally, each adaptor may comprise an adaptor body and an
adaptor nose.

According to still another aspect of the invention, there is provide a
lock pin adapted to be received i-n a lock passage to releasably secure a first
wear member to a second wear member, the lock pin comprising:

a lock body having an arm with a groove;

a wedge block having a key slideably received in the groove; and

a lock bolt rotatably captured in the lock body, the wédge block
engaged by the lock bolt to displace the wedge block relative to the lock
body as the lock bolt is rotated.

According to another aspect of the invention there is provided a

method of re|ésably securing a second wear member of an excavator tooth
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assembly to a first wear member of the excavator tooth assembly, the
method including:
mounting the second wear member to the first wear member so that a‘
lock face of the first wear member opposes a lock face of the. second wear
member to define a lock passage therebetween;

inserting a lock pin into the lock passage, thereby to releasably secure

" the second wear member to the first wear member.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be more fully understood and put into
practical effect, reference will now be made to the accompanying drawings in
which:- |

FIG 1 shows a perspective view of a lip for an excavation device and a
number of excavator tooth assemblies according to one aspect of the
invention located on the lip;

FIG 2A shows a perspective view of an adaptor of one of the
excavator tooth assemblies of FIG 1;

FIG 2B shows another perspective view of the adaptor of FIG 2A,

FIG 2C shows a side view of the adaptor of FIG 2A;

- FIG 3A shows a side view of a tooth of 6né of the excavator tooth
assemblies of FIG 1;
FIG 3B shows a front perspective view of the tooth of FIG 3A,;

FIG 3C shows a rear perspective view of the tooth of FIG 3A;
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FIG 3D shows a front perspective view of the underside of the tooth of
FIG 3A;

FIG 3E shows a sectional view of the underside of the tooth of FIG
3A,

FIG 3F shows another rear perspective view of the tooth of FIG 3A;

FIG 3G shows a side sectioned rear perspective view of the tooth of
FIG 3A;

FIG 3H shows a side sectioned side perspective view of the tooth of
FIG 3A; |

FIG 4 shows an exploded perspective view of a lock pin‘of the one of
the excavator tooth assemblies of FIG 1,

FIG 5A shows a perspective view of a lock body of the lock pin of FIG

FIG 5B shows a reverse perspective view of the lock body of FIG 5A;

FIG 5C shows a side view of the lock body of FIG 5A,;

FIG 5D shows a rear end view of the lock body of FIG 5A,

FIG 6 shows a perspective view of the lock body of FIG 5A having
keeper pins received in respective pairs of pin holes of the lock body;

FIG 7A shows a perspective view from one end of the lock bolt of the
lock pin of FIG 4; |

FIG 7B shows a top. view of the lock bolt of FIG7A;

FIG 7C shows a perspective view from another end of the lock bolt of

FIG7A;
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FIG 8 shows a perspective view of the lock bolt of FIG 7A received in
a bolt receiving channel of the lock body of FIG 5A;

FIG 9A shows a perspective view of a wedge block of the lock pin of

-FIG 4 from an inner end of the wedge block;

FIG 9B shows an end view of the wedge block of FIG 9A from an
outer end of the wedge block 302;

FIG 9C shows a perspective view of the wedge block of FIG 9A from
the outer end of the wedge block;

‘ FIG 10 shows a perspective view of the lock piﬁ of FIG 4 in an

assembled condition_;

FIG 11A shows a rear top perspective view of a wear cap of o'ne of
the excavator tooth assemblies of FIG 1,

FIG 11B shows a rear end perspective view of the wear cap of FIG
11A;

FIG 11C shows a rear bottom perspective view of the wear cap of FIG
1A, |

FIG 12 shows a side perspective view of an excavator tooih aséembly
of FIG 1 comprising the tooth of FIG 3A mounted on the adaptor of FIG 2A;

FIG 13 shows another side perépective view of the excavator tooth
assembly of FIG 12;

FIG 14 shows a side sectional view of the excavator tooth assembly of
FIG 12;

FIG14a shows a detailed sectional view of the lock passage formed
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by the excavator tooth éssembly of FIG 14,

FIG 15 shows a perspective top séctional view of the excavator tooth
assembly of FIG 12 showing the lock .passage of the excavator tooth
assembly;

FIG 16 shows the same perspective top sectional view of the
excavator tooth assembly as FIG 15, but with the lock pin of FIG 10 received
in the lock passage of the excavator tooth asserﬁbly;

FIG 17 shows a side view of one of the excavator tooth assemblies of
FIG 1;

FIG 18 shows an exploded perspective view a another embodiment of

a lock pin of one of the excavator tooth assemblies of FIG 1;

FIG's 19 shows a perspective view of a lock body of the lock pin of
FIG 18;

FIG 20 shows a perspective view of a lock bolt of the lock pin of FIG
18,

FIG 21 shows a sectional perspective view of the lock body of FIG 19,

FIG 22 shows a perspective view of the lock body of FIG 19 having
the lock bolt of FIG 20 rotatably captured; '

FIG 23 shows a perspective view of a wedge block of the lock pin of
FIG 18 from an 6uter end of the wedge block;

FIG 24 shows another perspective view of the wedge block of FIG 23
from an inner end of the wedge block;

FIG 25 shows another perspective view of the lock body 6f FIG 19
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having the lock bolt of FIG 20 rotatably captured;

FIG 26 shows a to sectional view of one of the lock pin in of FIG 18 in
an assembled condition,

FIG 27 shows a top sectional view of one of the excavator tooth
assemblies of FIG 1, showing the lock pin of FIG 18 mounted in a lock
passage of the excavator tooth assembly; ‘and

FIG 28 shows the same top sectional view of the excavator tooth
assemblies of FIG 27, but with a wedge block of the lock pin of FIG 18
spacéd from the lock body of the lock pin mounted in the lock passage of the

excavator tooth assembly.

DETAILED DESCRIPTION OF THE DRAWINGS

In the accompanying drawings, for the sake of clarity, like reference
numerals are employed for like features where appropriate.

In FIG 1 a wear assembly 10 for an excavation device such as an
excavator bucket is shown. The wear assembly 10 includes a plate lip 12
having wear members attached thereto. The lip 12 has fixed thereto a
number of excavator tooth assemblies 1000 and shrouds 30. The shrouds
30 are located between the tooth assemblies 1000. A skilled addressee will
appreciate that the invention may be employed to releasably secure an
adaptor nose to an adaptor body or a tooth directly to a nose of an excavator
bucket lip.

One of the tooth assemblies 1000.1 is shown in exploded view
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comprisin§ an adaptor 100, an excavator digging tooth 200, a lock pin 300
and a wear cap 400. The teeth 200 are mounted on the adaptors 100 and
locked in place by the lock pins 300 in a secured condition of the tooth
assemblies 1000. The wear caps 400 are fixed on top of the adaptors 100.
The adaptors 100 are, in tumn, welded to the lip 12. A skilled addressee will
appreciate that the invention may be employed to releasably secure an
adaptor nose to an adaptor body or a tooth directly to a nose of an excavator
bucket lip. |

The shrouds 30 are releasably mounted betWeen the adaptors 100 by
mounting pins 32. The shrouds 30 interlock with the adaptors 100.

FIG’s 2A -2C show the adaptor 100. FIG 2A and 2B, are respective
front perspective views of the adaptor 100. FIG 2C is a side view of the
adabtor 100. The adaptor 100 comprises a forward facing mounting nose
102 at a front end 101 of the adaptor 100 and a rear jaw 104 at the rear end
103 of the adaptor 100. The mounting nose 102 has a spigot 106 shaped to
be received in a socket 202 of the tooth 200.

The mounfing nose 102 further includes channels 105 at opposite
sides of the spigot 106. The channels 105 terminate at an ear receiving
notch 108. The channels 105 have inclined bearing faces 107 which part of
the tooth 200 bears against in the secured condition of the tooth assembly
100 as will be d‘iscussed in more detail.

The jaw 104 comprises an upper wall 110 and a lower wall 112 which

are adapted to receive part of the lip 12 between them. The adaptor 100 is
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fixed to the lip 12 by welding the upper wall 110 and the lower wall 112 to the
lip 12.

The adaptor 100 further comprises raised bosses 116 for interlocking
with the shrouds 30. The bosses 116 stand proud of sides 118 of the
adaptor 100.

A lock bearing face 122 is located rearwardly of the spigot 106 of the
nose 102. The lock bearing face 122 forms part of a larger saddle 124
having a lock face 125. The lock face 125 extends the length of the saddle
124. The length of the lock face is from the front end 101 of the adaptor 100
to the rear end 103 of the adaptor 100. The saddle 124 is generally
concave. The lock face 125 defines part of a bore of a Ipck passage 500 as
described with reférence to FIG 14. |

The wear cap 400 is mounted on a cap mounting formation 126 at the
top of the adaptor 100. Rails of the wear cap 400 slot into grooves 128 of
the cap mounting formation 126. The wear cap 400 is captured in its
position mounted on the cap mounting formation 126 by abutment against
the tooth 200 when the tooth 200 is mounted on the adaptor 100. The wear
cap 400 can be removed by removing the tooth 200 from the adaptor 100.

FIG's 3A to 3H show one of the digging teeth 200 of FIG 1. FIG 3A
shows a side view of the tooth 200. FIG 3B shows a front perépective view of
the tooth 200 and FIG 3C shows a rear perspective view of the tooth 200.
FIG 3D shows a front perspective view of the underside of the tooth 200.

FIG 3E is a bottom sectional view of the digging tooth 200. FIG 3F shows
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another rear perspective view of the digging tooth in which socket 202 of
tooth 200 is visible. FIG 3G is a sectional rear perspective view of the tooth.
200 showing part of the socket 202. FIG 3H is another sectional perspective
view of the tooth 200.

The tooth 200 comprises spaced sidewalls 204 and upper and. lower
walls 206, 208 converging from a rearwardly.facing socket opening 210 to a
front end 212 of its socket 202. The tooth 200 has a digging edge 218 ata
front end 212 thereof. The upper wall 206 extends past the socket opening
210 and includes a shoulder formation 214 at the rear end 216 of the tooth
200. The part of the upper wall 206 extending past the socket opening 210
forms a roof 207 of the tooth 200. The shoulder formation 214 extends
operatively downwardly from the roof 207 at the rear end 216 of the tooth
200. The shoulder formation 214 is spaced from the sockét opening 210 of
the tooth 200.

A roof face 228 of the roof 207 extends between the socket opening
210 and the shoulder formation 214. The shoulder formation 214 has a
forwardly facing shoulder face 230 which meets the roof face 228. The
shoulder face 230 is operatively downwardly extendihg from the roof face
228. The r(;of face 228 and the shoulder face 230 together define a lock
face 234 of the tooth 200.

The shoulder formation 214 further comprises a saddle abutment face
235 which curves inwardly from the top of the roof 207 to the shou|de; face

230. The saddle abutment face 235 is configured to be complementary to
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part of the saddle 124 of the adaptor 100.
FIG’s 3F and 3G show the socket 202 of the tooth 200. The socket
202is complementary—shaped to receive the spigot 106 of the adaptor 100.

The sidewalls 204 include rearwardly projecting ears 220 which are

.complementary'-shaped to be received in the notches 108 of the adaptor

100. Perspective views of the ears 220 of the tooth 200 received in a notch
108 of the adaptor 100 are shown in FIG's 12 and 13. The ear 220 and
notch 108 cooperate to prevent rotation of the tooth 200 about the adaptor
100. The tooth 200 is constrained from rotation off the front of the adaptor
100 while the ears 220 are seated in the notches 108.

The sidewalls 204 each have lower channel edges 224 which extends
to the ears 220. The lower channel edges 224 of the sidewalls 204 are
receivable in the channels 105 of the adaptor 100 in abutment with the
inclined bearing faces 107 of the adaptor 100.

The tooth 200 includes aligned apertures 222 in the opposite'side
walls 204. The apertures 222 receive ends of the lock pin 300 therein when
locking the tooth 200 to the adaptor 100. Referring to FIG 3E, wedge
bearing faces 236 of the tooth 200 angle rearwardly from the shoulder face
230 and extend into each of the apertures 222. The wedge bearing faces
236 are inclined relative to the shoulder face 230. The lock pin 300 engages
the wedge bearing faces 236 to pull the tooth up onto the adaptor 100 in the
secured condition of the tooth assemblies 1000 as described more

particularly with reference to FIG 16.
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FIG 4 shows an exploded perspective view of the lock pin 300. The
lock pin 300 comprises a Ioék body 302, two opposite wedge blocks 304,
305 a lock bolt 306, two keeper pins 308 and plugs 316.

FiIG's 5 A-C show different views of the lock body 302. FIG 5A is a

. perspective view of the lock body 302, FIG 5B a reverse perspective view of

the lock body 302, FIG 5C is a side view of the lock body 302 and FIG 5D is
a rear end view of the lock body 302.

The lock body 302 has an upper side 312, an underside 314, a front
end 316, a rear end 318 and opposite arms 320 having distal ends 322. A

forward facing adaptor bearing face 324 extends between the distal ends

322 of the arms 320. The adaptor bearing face 324 is configured to engage

and bear against the lock bearing face 122 of the adaptor 100. The adaptor
bearing face 324 is curved from the upper side 312 to the Iowef side 314.

Each arm 320 has an undercut groove 325 formed therein. The
grooves 325 extend longitudinally along the aﬁns 320. Each groove 325
originates at a distal end 322, where the undercut prdﬁle of the grooves 325
can be seen end on as exempliﬁéd in FIG 5C. Referring to FIG 5C, the
grooves 325 have a flat floor 326, sidewalls 328 which outwardly diverge
from the floor 326, undercut walls 330 which are inwardly diverging from the
sidewalls 328 and parallel walls 332. |

‘The lock body 302 includes a bolt receiving channel 334 in which a
shank part of the lock bolt 306 is captured. The channel 334 comprises a

concave floor 336 and parallel sidewalls 338 projecting from the floor 336.
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The floor 336 is hemi-circular in profile. The channel 334 has opposite ends
340. Each end 340 has a recessed race 342 for receiving a collar of the lock
bolt 306. Each race 342 has a shoulder 344 against which the collar of the
lock bolt 306 abuts to constrain Iongitt.idinal displacement of the lock bolt 306
in the channel 334.

The channel 334 has an entrance 346 between the sidewalls 338,
through which the lock bolt 306 is received in the channel 334. Two sets of
aligned kgeper pin holes 341 are located in the sidewalls 338 at a rearward
edge region of the lock body 302. The pin holes 341 receive the keeper
fonnétions in the form of the keeper pins 308 for selectivély obstructing the
entrance to the channel 334. ‘

FIG 6 shows a perspective view of the lock body 302 having the
keeper pins 308 received in the respective pairs of pin holes 341.~ The
keeper pins’ 308 obstruct the entrance 346 to the channel, thereby capturing
the lock bolt 306 in the channel 334, in use.

FIG's 7 A-C show the lock bolt 306 in more detail. FIG 7A is a
perspective view from one end 351 of the lock bolt 306. FIG 7B is atop view
of the lock bolt 306 and FIG 7C is a perspective view from another end 350
of the lock bolt 306. The lock bolt 306 is a generally cylindrical shaft having a
rotational axis 359. The lock bolt 306 comprises a central shank 352, screw-
threaded sections 353, 354 at both ends 350, 351 of the lock bolt 306, and
collars 355 between the screw threaded sections 353, 354 and the central

shank 352. The central shank 352 is relatively smooth and has a diameter
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so as to be receivable in the channel 334 of the lock body 302. The collars
355 are of larger diameter than the central shank 352 and dimensioned to be
received in the reces 342 on either side of the channel 334. The screw-
threaded sections 353, 354 each have screw thread 356, 357 respectively.
Tﬁe screw threads 356, 357 are of different handedness. For example, if the
screw thread 356 of the screw-threaded section 353 is a left hand thread
then the screw thread 357 of the section 354 is right hand thread. The
different handedness of the screw-threaded sections 356,357 provide for the
wedge blocks 304, 305 to simultaneously move toward or away from each
other-as the case may be as the lock bolt 306 is rotated.

The lock bolt 306 has a square socket 358 at each enq 350,351. The
socket 358 is engageable by a driving tool to apply torque to the lock bolt
306 to rotate the |eck bolt 306 about its rotational axis 359. The plugs 310
shown in FIG 4 have square keys 311 to be received in the sockets 358 to
locate the sockets 358 relative to the lock bolt 306.

FIG 8 shows a perspective view of the lock bolt 306 received in the
bolt receiving channel 334 of the lock body 302. The collars 355 are located
in the races 342 of the lock body 302. The central shank 352 is received in
the bolt receiving channel 334. The keeper pins 308 prevent the lock bolt.
from being ejected through the entrance 346 to the bolt receiving channel
334. The collars 355 bear against the shodld_ers 344 of the races, in use, to
constrain axial movement of the lock bolt 306 in a direction along the

rotational axis 359.
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FIG’s 9A-C show one of the wedge blocks 305. The wédge block 304
is the same as the wedge block 305, with the only difference being the
handedness of the internal screw thread in the different wedge blocks 304,
305 as discussed hereinbelow. FIG 9A shows a perspective view of the
wedge block 305 from an inner end 361 of the wedge block 305. FIG 98
shows an end view of the wedge block 305 from an outer end 362 of the
wedge block 302. FIG 9C is a perspective view from the outer end 362 of

the wedge block 305. A bore 363 extends from the inner end 361 of the

- wedge block 305 to the outer end 362 of the wedge block 305. The bore 363

has an internal screw-thréad 364 for screw threadingly engaging the lock bolt
306. The screw-thread 364 of the different wedge blocks 304, 305 have
different handedness so that each wedge block 304, 305 may screw-
threadingly engage a different screw thread 353, 354 of the lock bolt 306.
The wedge block 305 has a key 366 which is receivable in the groove
325 of the lock bbody 302. The key 366 is complementary configured to the
groove 325 to be slidably received in the groove 325. The key 366 has a
floor face 370, sidewall faces 371 which outwardly diverge from the floor
face 370, undercut faces 372 which inwardly diverge from the sidewall faces
371 and parallel faces 373. The floor face 370 is complementary to the flat.
floor 326 of the groove 325. The sidewall faces 371 are complementary to
the sidewalls 328 of the groove 325. The under‘cut faces 372 are
complementary to undercut walls 330 of the groove 325. The parallel faces

332 are complementary to the parallel walls 332 of the groove 325.
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The wedge block 305 has an inwardly convergent fapered bortion 376
at an opposite side of the ’wedge block 305 to the key _366. The tapered
portion 376 bears against the wedge bearing faces 236 of the tooth 200 as
will be described in more detail.

FIG 10 shows a perspective view of the lock pin 300 in an assembled
condition. The lock bolt 306 is captured in the bolt receiving channel 334 of
the lock body 302 as described with reference to FIG 8. The wedge block

305 is screw-threadingly received on screw-threaded sections 356 at one

-end 350 of the lock bolt 306. The ofher the wedge block 304 is screw-

threadingly received on screw-threaded sections 35? atthe other end 351 of
the lock bolt 306. The keys 366 of the wedge blocks 304,305 are received in
the grooves 325 of the lock body 302. The key-in-groove retention of the key
366 in the groove 325 allows for displace_ment of the wedge blocks 304, 305
along the rotationél axis 359 of the lock bolt 306, but prevents dislocation of
the wedge blocks 304, 305 from the lock body 302 in a direction normal to
the rotational axis 359. The key-in-groove retention also prevents the wedge'
blocks 304, 305 from rotation relative to the lock body 302. When the lock’
bolt 306 is rotated, in use, the wedge blocks 304, 305 are urged either |
toward each other or away from each other, depending on the direction of
rotation of the lock bolt 306.

FIG’S 11A-C show different perspective views of the wear cap 400.

FIG 11A shows a rear top perspective view of the wear cap 400. FIG 11B

show a rear end perspective view of the wear cap 400 and FIG 11C shows a
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rear bottom perspective view of the wear cap 400.
The wear cap 4_00 has a front end 404 and a rear end 402. The wear

cap has a cavity 408 in which the mounting formation 126 of the adaptor 100

. is received. Rails 410 of the wear cap extend into the cavity 408. The rails

410 run from the rear end 404 fo the front end 402. The rails 410 of the
wear cap 400 are slidably receivable in the grooves 128 of the adaptor 100.
In use, the wear cap 400 is slid onto the mounting formation 126 of the
adaptor 100 rear end 402 first, with the rails 410 in the grooves 128. The
wear cap 400 is locked in position on the adaptor 100 when the tooth 200 is
mounted on the adaptor 100. The mounted tooth 200 abuts against the front
end 404 of the wear cap 400, preventing it from sliding off the mounting
formation 126 'while the téoth 200 is mounted on the adaptor 100.
FIG's i2 and 13 show different perspective views of an excavator tooth
assembly comprising the tooth 200 mounted on the adaptor 100 so thata -
lock passage 500 is defined between the Ioék facé 234 of the tooth 200 and
the lock face 125 of the adaptor 100. The ears 220 of the tooth 200 are
seated in the notches 108 of the adaptor 100 to constrain the tooth 200 from |
rotating relative to the adaptor 100. The lower channel edges 224 of the
sidewalls 204 are located in the channels 105 of the adaptor 100 in abutme_nt
with the inclined bearing faces 107 of the adaptor 100. |

~ FIG 14 shows a sectional view of the tooth 200 mounted on the

. adaptor 100. The spigot 106 of the adaptor 100 is received in a socket 202 of

the tooth 200. The saddle abutment face 235 of the shoulder formation 214
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of the tooth 200 abuts against saddle 124 of the adaptor 100. The detail
view of FIG 14a shows the lock face 234 of the tooth 200 and the lock face
125 of the saddle 124 oppose each other to deﬂﬁe the .Iock passage 500
between the lock face 125 and the lock face 234. The lock passage 500 is
non-circular in.cross section, which prevents the lock pin 300 from rotating in »
the lock passage 500.

FIG 156 shdws a perspective top sectional view of the tooth assembly
comprising the tooth 200 mounted on the adaptor 100. The apertures 222
of the tooth 200 are shown in register with the lock passage 500.

FIG 16 shows the same perspective top sectional view of FIG 15, but
with the lock pin 300 received in the passage 500. A detail view of the lock
pin 300 in the passage 500 is shown in detail FIG 16a. The wedge blocks
304, 305 of the lock pin are captured in the apértures 222. The tapered

portions 376 of the wedges 304, 305 bear against thé wedge bearing faces

236 of the tooth 200. The wedge blocks 304, 305 exert pull-on forces “P” on

the wedge bearing faces 236 of the tooth 200. The adaptor bearing face

324 of the iock body 302 bears against the lock bearing face 122 of the

adaptor 100 to counteract the pull-on forces “P". The lock pin 300 is

tightened by rotating the lock bolt in a direction so that the wedges 304, 305
are forced toward each other. As is readily apparent from FIG 16a,
tightening the lock pin 300 causes the wedge blocks 304, 305 to exert
greater pull-on force “P" on the tooth 200, thereby pulling the tooth onto the-

adaptor 100. During opération the tooth 200 may loosen from its mount on
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the adaptor 100 due to vibration and digging forces. Periodic tightening of
the lock pin 300 ensures a solid lock of the tooth 200 to the adaptor 100.

FIG 17 shows a side view of the excavator tooth assembly 1000. The
lock pin 300 received in the lock passage 500 With eﬁds of the lock pin 300
captured in the apertures 222, |

The lock pin 300 constrains the tooth 200 from sliding off the adaptor
100 in a forward direction “F”. The lock pin 300 keeps the ears 220 seated in
the notches 108 by preventing displacement of the tooth 200 relative to thé
adaptor 100 in the forward direction “F". The lock pin 300 pulls the tooth 200
onto the adaptor 100 as already described with reference to FIG 16.

FIG 17 also shows the wear cap 400 is mounted on the adaptor 100.
The tooth 200 abuts against a front end 404 of the wear cap 400 to capture
the wear cap 400 in its location mounted on the adaptor 100.

FIG 18 shows an exploded perspective view a lock -pin 600 in
accordance with another embodiment of the invention. The lock pin 600
comprises a lock body 602, a wedge block 605, a lock bolt 606, two keeper
pins 608 and a plug 610. The lock pin 600 has various features which are
the same or similar to features of the lock pin 300. Selected features 6f the
lock pin 600 are described as the same as features of the lock pin 300 for
conciseness. ‘

" FIG 19 shows a perspective view of the lock body 602. The lock body

/602 has an upper side 612, an underside 614, a front end 616, a rear end

618, an arm 620 having a distal end 622 and a wedge formation 604.



WO 2011/069213 PCT/AU2010/001678

10

15

20

26

A forward facing adaptor bearing face 624 extends between the upper
side 612 and the underside 614 at the front end 616. The adaptor bearing
face 624 is configured to engage and bear against the lock bearing face 122
of the adaptor 100. As such, the adaptor bearing face 624 is the same as
the adaptor bearing face 324 of the lock pin 300. |

The arm 6?0 extends from the wedge formation 604. The wedge
formation 604 is integrally formed with the arm 620. The arm 620 has an
undercut groove 625 formed therein. The undercut groove 625 is the same
as the undércut groove 325 of the arms 320 of the lock pin 300. The groove
625 originates at a distal end 622 and_ terminates short of the wedge
formation 604.

The wedge fon'niation 604 includes a bolt receiving through-hole 634
in which a shank part of the lock bolt 606 is captured. The through-hole 634
has a smooth bore such that the lock bolt 606 is rotatable in the hole 364.
Keeper pin holes 641 éxtend through the wedge formation 604 from the
upper side 612 to the underside 614. The pin holes 641 pass through the
bolt receiving bore 634. Part of the keeper pins 608 are located in the bore
634, as can be seen in fhe sectional view if FIG 21.

The wedge formation 604 has an inwardly convergent tapered portion
676 at the rear end 618. The tapered portion 676 is the same as the
tapered por_tions 376 of the wedge blocks 304, 305 of the lock pin 300.

FIG 20 shows a perspective view of the lock bolt 606. The lock bolt

606 comprises a head 652 and a shank 654. The lock bolt 606 is a generally
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having a rotational axis 650. The shank 654 extends from the head 652to a
distal end 656. A section 658 of the shank 654 below the head 652 is smooth
and the remaining section 660 of the shank 654 is screw-threaded.

The head 652 has a circumferential groove 662 in a sidewall thereof.
The groove 662 receives the keeper pins 608 in a transverse direction to the
rotational axis 650. One of the keeper pins 608 are shown in FIG 20. The
head 652 is cylindrical. fhe head 652 a socket 664 in the top for receiving a
tip of a driving tool. The sockef 664 is engageable by the driving tool to
abply torque to the lock boit 606 to rotate the lock bolt 306 about its
rotational axis 650. The plugs 610 shown in FIG 15 have keys 611 to be
received in the socket 664 to locate the blug on the top of the head 652.

FIG 21 shows a sectional perspective view of the lock body 602. The
lock body 602 is sectioned along the through-hole 634. The through-hole
634 is counter-bored to provide a cylindrical counter-bore 635 in which the
head 652 of the lock boit 606 is rotatabaly received. The keeper pins 608
tansverse the counter-bore 635.

| The keeper pins 608 capture the head 652 of the lock bolt 606 in the

counter-bore 635. The keeper pins prevent the lock bolt 606 from being
displaced in a direction aloﬁg the rotation axis 650.

FIG’s 22 and 25 show different perspective views of the lock body 602
and the lock bolt 606 captured in the lock body 602. The screw threaded
section 660 of the lock bolt 606 projects from the wedge formation 604. The

screw-threaded section 660 is disposed parallel to the groove 625 in the arm
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620. The head 652 of the lock bolt 606 is located in the counter-bore 635.

FIG’s 23 and 24 show different perspéctive views of the wedge block
605. The wedge block 605 is the same as the wedge block 305 described
with reference to FIG 9A-C. The wedge block 605 has a bore 663 which
extends from an inner end 661 of the wedge block 605 to an outer end.662.
The bore 663 has an internal screw-thread 664 for screw threadingly
engaging the lock bolt 606. The wedge block 305 has- a key 666 which is
receivable in the groove 625 of thé lock body 602. The wedge block 605 has
an inwardly convergent tapered portion 674 at an opposite side of the wedge
block 605 to the key 666. The tapered portion 674 bears against one of the
wedée bearing faces 236 of the tooth 200 as will be described in more detail.

FIG 26 shows a perspective view of the lock pin 600 in an assembled
;:ondition. The lock bolt 606 is rotatably captured in the lock body 602 as
described with reference to FIG's 22 and 25. The wedge block 605 is screw-
threadingly received on screw-threaded section 660 of the lock bolt 606.
The key 666 of the wedge block 305 is received in the groove 625 of the arm
620. The key-in-groove retention of the key 666 in the groove 625 allows for
displacement of the wedge block 605 along the rotational axis 650 of the lock
bolt 606, but prevents dislocation of the wedgé block 605 from the arm 620.
The key-in-groove retention also prevents the wedge block 605 from rotation
relative to the lock body 602. When the lock bolt 606 is rotated, in use, the
wedge block 605 is urged either toward the wedge portion 604 or away from

the wedge portion 604, depending on the direction of rotation of the lock bolt
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606.

FIG 27 shows the same perspective top sectional view of the
excavator toéth assembly 1000 of FIG 14, but with the lock pin 600 received
in the passage 500. The wedge portion 604 and wedge block 605 of the lock
pin 600 are captured in the apertures 222. The tapered portion 676 of the
lock body 602 bears against one of the wedge bearing faces 236 of the tooth
200. The tapered portion 674 of the wedge block 605 bear against the other
wedge bearing face 236 of the tooth 200. The wedge portion 604 and

wedge block 605 exert pull-on forces on the wedge bearing faces 236 of the

“tooth 200. The pull forces are the same as the pull forces “P" shown in FIG

16a. The adaptor bearing face 624 of the lock body 602 bears against the
lock bearing face 122 of the adaptor 100 to counteract the pull-on forcé. The
lock pin 600 is tightened by rotating the lock bolt 606 in a direction so that the
wedge block 605 is forced toward the wedge portion 604 of the fock body
602. A

FIG 28 shows the lock pin 600 mounted in the passage 500 of the
excavator tooth assembly 1000, with the wedge block released frbm the lock
bolt 606 to allow insertion or extraction of the lock body 602 from the
passage 500. The lock body 602 is first introduced into the passage 500
from one end to a position wherein the wedge portion 604 abuts the wedge
bearing face 236 of the tooth 200. The wedge block 605 is then introduced
into the passage 500 from the opposite end td engage the lock bolt 606. The

lock bolt 606 is rotated to displace the wedge block 605 to its position shown
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in FIG 27. The lock pin 600 pulls the tooth 200 onto the adaptor 100 as the

lock pin 600 is tightened.

Throughout the specification the aim has been to describe the
invention without limiting the invention to any one embodirﬁent or specific
collection of features. Persons skilled in the relevant art may realize
variations from the specific embodiments that will nonetheless fall within the
scope of the invention. For example, whilst the invention has been described
above with reference to mounting an tooth to an adéptor, other applications

fall withinAthe scope of the invention such as for mounting an adaptor body

.on an adaptor nose or a tooth to the adaptor body. Similarly, the adaptor

may comprise an adaptor body and an adaptor nose.
It will be appreciated that various other changes and modifications
may be made to the embodiment described without departing from the spirit

and scope of the invention.
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CLAIMS

1.  An excavator tooth assembly comprising:
a first wear member having a lock face;
a second wéér member having a lock face, the second wear member
releasably mountable on the first wear member;
wherein the lock face of the first wear member opposes the lock face
of the second wear to define a lock passage therebetween when the second

wear member is mounted on the first wear member.

2. The excavator tooth assembly of claim 1, wherein the second wear member
includes aligned apertures, the aligned apértures being in register with
opposite ends of the lock passage when the second wear member is

mounted on the first wear member.

3. The excavator tooth assembly of claim 1 or claim 2, wherein the first wear
member comprises a mounting nose having a projecting spigot and the
second wear member has a socket which is complementary-shaped to the

spigot to receive the spigot.

4.  The excavator tooth assemnyAof any one of claims 1 to 3, wherein the
second wear member comprises spaced sidewalls in which the aligned

apertures are formed.
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The excavator tooth assembly of claim 4, wherein the sidewalls of the
second wear member have rearwardly projecting ears and the first wear

member has notches adapted to receive the ears.

The excavator tooth assembly of claim 4 or claim 5, wherein the first wear
member has spaced channels adapted to receive lower edges of the

sidewalls of the second wear member.

The excavator tooth assembly of any one of the preceding claims, wherein
the second wear member includes upper and lower walls converging from a
rear end of the second wear member to a forward end of the second wear

member.

The excavator tooth assembly of claim 7, wherein part of the upper wall of
the second wear member comprises a roof having a roof face forming part of

the lock face of the second wear member.

The excavator tooth assembly of claim 8, wherein the second wear member
has a shoulder formation rearwardly spaced from a rearwardly facing socket
opening of the second wear member, the shoulder formation having a
forward facing shoulder face forming part of the lock face of the second wear

member.
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The excavator tooth assembly of claim 9, wherein the shoulder face is
operatively downwardly extending from the roof face and wherein the

shoulder face and roof face together form the lock face of the second wear

-member.

The excavator tooth assembly of claim 9 or claim 10, wherein the second
wear member has one or more wedge bearing faces angled rearwardly from
the shoulder face, the wedge bearing faces each extend into one of the

aligned apertures in the sidewalls.

The excavator tooth assembly of any one of claims 9 to 11, wherein the
shoulder formation has a curved abutment face which abuts part of the lock

face of the first wear m_ember.

The excavator tooth assembly of any one of the preceding claims, wherein
the second wear member is an excavator digging tooth having a digging

edge at a front end thereof. |

The excavator tooth assembly of any one of the preceding claims, wherein

the first wear member has a curved saddle formation defining the lock face

- of the first wear member.
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The excavator tooth assembly of any one of the preceding claims, wherein
the excavaiof tootﬁ assembly includes a wear cap and the first wear member
has a cap mounting formation for mounting the wear cép\to the first wear

member.

The excavator tooth assembly of claim 15, wherein the cap mounting
formation has channels for slidably receiving rails of the wear cap to mount

the wear cap to the first wear member.

The excavator tooth assembly of claim 16, wherein the excavator tooth
assembly is adapted so that the wear cap is captured on the cap mounting

formation by abutment with the second wear member.

The excavator tooth assembly of any one of the preceding claims, wherein

the lock passage is non-circular in cross section.

The excavator tooth assembly of any one of the preceding claims, wherein
the first wear member is an adaptor having a rear end region with spaced
upper and lower walls between which a lip of a bucket or the like is

receivable.

The excavator tooth assembly of any one of the preceding claims, including

a lock pin adapted to be received in the lock passage to releasably secure
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the second wear member to the first wear member.

The excavator tooth assembly of claim 2, including a lock pin which is
adapted to be réceived in the lock passage to releasably secure the second
wear member to the first wear member, the lock pin having opposite ends

which are captured in the aligned apertures of the second wear member.

The excavator tooth assembly of claim 21, wherein the lock pin bears agéinst
a lock bearing face forming part of the lock face of the first wear member,
and the lock pin bears against wedge bearing faces of the second wear

member, the wedge bearing faces extending into the aligned apertures.

The excavator tooth assembly of claim 22, wherein the lock pin comprises a
lock body bearing against the lock bearing face, and a wedge block bearing
against the wedge bearing face, the wedge block displaceable relative to the

lock body.

The excavator tooth assembly of claim 23, wherein the lock pin includes a
lock bolt rotatably captured by the lock body, the wedge block engaged by

the lock bolt to displace the wedge block relative to the lock body by rotation

of the lock bott.

The excavator tooth assembly of any one of claims 21 to 24, wherein the
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lock body has a groove and the wedge block has a key receivable in the
groove in a key-in-groove fit, the key displaceable along the groove as the

wedge block is displaced relative to the lock body.

The excavator tooth assembly of claim 25, wherein the groove has an
undercut face against which the key bears, thereby to capture the key in the

groove.

A digging tooth having a digging edge at a front énd thereof, the digging
tooth including:
| a socket with a rearwardly facing socket opening;
spaced sidewalls having aligned apertures; and

a shoulder formation extending between the apertures.

The digging tooth of claim 27, wherein the shoulder formation has a forward

facing shoulder face.

The digging tooth of claim 28, wherein the shoulder face is reamiardly

spaced from the socket opening. .

The digging tooth of claims 28 or claim 29, wherein the digging tooth
includes upper and lower walls converging from the socket opening to a

forward end of the socket, wherein part of the upper wall comprises a roof
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having a roof face, the shoulder face extending operatively downwardly from

the roof face.

The digging tooth of claim 30, wherein the shoulder face and roof face

together form a lock face of the digging tooth.

The digging tooth of any one of claims 28 to 31, wherein the digging tooth
has one or more wedge bearing faces angled rearwardly from the shoulder
face, the wedge bearing faces each extend into one of the aligned apertures

in the sidewalls.

The digging tooth of any one of claims 27 to 32, wherein the sidewalls have

rearwardly projecting ears.

The digging tooth of any one of claims 27 to 33, wherein the shoulder

formation has a curved abutment face at a rear end of the digging tooth.

An adaptor of an excavator tooth assembly, the adaptor comprising:
a mounting nose having:
a forwardly projecting spigot; and
a lock face located rearwardly of the spigot, the lock face

outwardly open along a substantial length of the lock face.
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The adaptor of claim 35, wherein the adaptor includes notches adapted to

receive ears of a digging tooth.

The adaptor of claim 35 or claim 36, wherein the adaptor has a curved

saddle formation defining the lock face of the adaptor.

The adaptor of any one of claims 35 to 37, wherein the adaptor has a cap

mounting formation for mounting a wear cap to the adpator.

The adaptor of claim 38, wherein the cap mounting formation has channels

for slidably receiving rails of the wear cap.

The adaptor of any one of claims 35 to 39, wherein the adaptor comprises an

adaptor body and an adaptor nose.

A lock pin adapted to be received in a lock passage to releasably secure a
first wear member to a second wear member, the lock pin comprising:

a lock body having an arm with a groove, -

a wedge block having a key slideably received in the groove; and

a lock bolt rotatably captured in the lock body, the wedge block
engaged by the lock bolt to displace the wedge block relative to the lock

body as the lock bolt is rotated.
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The lock pin of claim 41, wherein the groove has an undercut face against

which the key bears, thereby to capture the key in the groove.

The lock pin of claim 41 or claim 42, wherein the lock boit has a
circumferential groove and the lock body includes a keeper formation seated

in the groove to rotatably capture the lock bolt.

The lock pin. of claim 41 or claim 42, wherein the lock bolt has a
circumferential collar and the lock body has a race in which the collar is

seated to rotatably capture the lock bolt.

The lock pin of any one of claims 41 to 44, wherein the wedge block has an
internally threaded bore and the lock bolt has a screw thread which screw-
threadingly engages the bore to displace the wedge block as the lock boltis

rotated.

The lock pin of claim 45, wherein the lock pin includes:

two wedge blocks, the internal screw threads of the different wedge
blocks having different handedness;

the lock bolt haVing a screw thread of different handedness at
opposite end regions of the lock bolt, the lock bolt including a central shank
rotatably captured by the lock body;

the lock body having two arms, each of the arms having a groove for
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receiving one of the two wedge blocks;
wherein the wedge blocks are simultaneously displaced toward or

away from each other depending on the rotational direction of the lock bolt.

47. The lock pin of claim 45, wherein the lock body has a wedge formation and a

48.

49.

50.

single arm, part of the lock bolt engaging the wedge block extending parallel

to the groove in the arm.

The lock pin of any one of claims 41 to 47, wherein the lock pin is non-

circular in cross section.

A method of releasably securing a second wear member of an excavator
tooth assembly to a first wear member of the excavator tooth assembly, the
method including:

mounting the second wear member to the first wear member so thata
lock face of the first wear member opposes a lock face of the second wear
member to define a lock passage therebetween;

inserting a Iock pin into the lock passage, thergby to releasably secure

the second wear member to the first wear member.

The method of claim 49, wherein the lock pin is tightened to pull the second
wear member onto the first wear member by wedging engagement of the

lock pin with the first wear member.
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Supplemental Box:
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Continuation of Box No I1I:

This International Application does not comply with the requirements of unity of invention because it does not relate
to one invention or to a group of inventions so linked as to form a single general inventive concept.

In assessing whether there is more than one invention claimed, I have given consideration to those features which can
be considered to potentially distinguish the claimed combination of features from the prior art. Where d1fferent
claims have different distinguishing features they define different inventions.

4

This International Searching Authority has found that there are different inventions as follows:

1) Claims 1-26 are dlrected to an excavator tooth assembly and claims 49 and 50 are dlrected to’a method for
releasably securing a second wear member of an excavator tooth assembly to a first wear member. It is considered
that the feature of the lock face of the first wear member opposing a lock face of the second wear member comprises .
a first distinguishing feature.

2) Claims 27-34 are directed to a digging tooth. It is considered that a shoulder formation extendmg between the
apertures located in the spaced sidewalls comprises a second d1stmgulsh1ng feature.

3) Claims 35 -40 are directed to an adaptor of an excavator tooth assembly. It is considered that the lock face located
rearwardly of the spigot and being outwardly open along a substantial length of the lock face comprises a third
distinguishing feature.

4) Claims 41-48 are drrected toa lock pin. It is , considered that the wedge block engaged by the lock bolt to displace
the wedge block relative to the lock body as the lock bolt is rotated comprises a fourth dlstmgmshmg feature.

PCT Rule 13.2, first sentence states that unity of invention is only fulfilled when there is a technical relationship
among the claimed inventions mvolvmg one or more of the same or corresponding special technical features. PCT

| Rule 13.2, second sentence, defines a special technical feature as a feature which makes a contribution over the prior
art. e ' ' ' ' '

It is considered that unity exists between the above-mentioned groups of claims (1) 1-26, 49 and 50 and (3) 35-40
because the first and third distinguishing features are considered to be corresponding technical features. As no

lock face is defined by independent claim 27, there is no unity between the invention defined by mdependent claims
I, 35 and 49 and the invention deﬁned by independent claim 27

Therefore, it is considered that clalms 1- 26 35-40, 49 and 50 claims 27-34 and claims 41-48 do not share any feature
‘which could satisfy the requirement for being a special technical feature. Because there is no common special

| technical feature it follows that there is no technical relationship between the 1dent1ﬁed mventlons Therefore the
cla1ms do not satlsfy the requirement of unity of invention a priori.
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