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-TITLE
“AN EXCAVATOR WEAR ASSEMBLY”

FIELD OF THE INVENTION

The invention relates to an excavator wear member. In particular,

‘ although not exclusively, the invention relates to an excavator tooth and an

. adaptor.

BACKGROUND TO THE INVENTION

Excavator tooth assemblies mounted to the digging edge of

excavator buckets and the like generally comprise a replaceable digging

tooth, an adaptor body and an adaptor nose which is secured by welding or

the like to the digging edge of a bucket or the like. The tooth’gen_erally has

‘a socket-like recess at its rear end to réceivably locate a front spigot portion

of the adaptor nose and a removable locking pin is generally employed to

| releasably secure the tooth on the adaptor.

In use, excavator teeth are subjected to extensive load forces along
a longitudinal axis of a tooth as well as in vertical and transverse directions.
A snug fit is required between the digging poi'nt and the front portibn of the

adaptor and also between the adaptqr socket and the nose spigdt portion

~ and their respective mounting pins to avoid premature wear between the

components. As the various components wear, the locking pins can loosen

thereby increa'singAth»e risk of loss of a digging point or an entire

. adaptor/tooth cof_’nbination.- This necessitates considerable downtime to

replace the lost wear members and where items such as locking pins are
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not recovered, these can cause damage and/or further downtime in
downstream operatlons such as ore crushlng and the I|ke

The greatest loads experienced by excavator tooth assemblies are

“vertical loads which tend to generate large moment forces capable of

rotating a tooth' off the front of an adaptor and/or rotating the adaptor off the
adaptor nose. |n addition, twistihg or “yaw”' loads are frequently imposed
on sﬁch toot\h assemblies. |

Déspite many prior art attempts fo improve the mounting of a wear
membér to a nose of an excavator, most of these proposals suffer from one
or more deficiencies. As described hereinafter, many of the prior art |
references relate to direct mountihg of a tooth onto a nose withouf an
intermediate adaptof but in those assemblies, the rﬁounting" systems for

securing teeth directly onto excavator noses is considered analogous to the

| mounting of a tooth onto an adaptor.

Unlted States Patent No 4,182,058 descnbes an excavator tooth
havmg 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 steél cotter pin extending through
aligned vertical a.pertures in the socket and spigot portions.

United States Patents 3,774,324, 4,338,736, 4,481,728, 4,903,420,
5,469,648, 7,100,315 and 6,735,890 all describe nose and tooth
combinations wherein t'he nose has a generally convergently tapering

spigot portnon with a forward tip having a box-like configuration with at least

- the upper and lower surfaces thereof havmg faces parallel to each other
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and to a longitudinal axis of the nose portion. With the exception of Patent '
No 4,338,736, which describes a transverse Iosking pin, each of the fboth
mounting arrangements is- heavily reliant on a large vsrticél locking pin to
resist rotational moment forces tending to rotate the teeth off respective
noses.

United States Patent No 4,231,173 déscribes a tapered adapto'r
nose having a box-like free eﬁd, which engages in a rﬁating box-like socket
cavity to resist rotational moments. Oppqsed pairs of rearwardly extending
tongues engage in corrssponding re_Ce'sses in the outer surfaces of the

adaptor nose to resist rotational movements. Because the tongues

themselves are unsupported, they possess a limited capacity to resist:

" rotational moment forces.

_United Stétes Patent No 5,272,824 describes a structure similar to.

that of United States Patent No 4,231,173 except that the side tongues are .

‘of more robust dimensions and the upper and lower tongues are formed as

box-like members ‘With apertures to recéive' a vertical mounting pin passing
through aligned a'pertures in the tooth avnd adaptor nose.
United States Patent No 4,404,760 proVides flat rail surfaces on the

adaptor nose to engage with mating grooves in the socket aperture of a

' corrésponding tooth wherein the mating rail and groove surfaces are

. generally parallel to the Iongitudirial axis of the tooth.

United States Patent No 5,423,138 describes a generally taperéd
nose having a box-like front end with upper and lower transverse surfaces

generally parallel to. a longitudinal axis of a tooth which located directly
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thereon. The parallel upper and lower transverse surfaces are contiguous
with upper and lower rail surfaces on each side of the nose and parallel toA
the longitudinal axis of the tooth. - A pair of reanNerdly extending side
tongues locate in recesses formed in the outer side faces of the nose,
oétensib|y_ to resist rotational moment forces in the tooth. Because the side
tongues are recessed to accommodate the side rail portions, the
robustness of the side tongues is somewhat'compromised.

Unitéd States Patent No 4,233,76j describes a fairly stubby tapered

nose having a box-like front portion with upper and lower surfaces

~generally parallel to a longitudinal axis of an exeavator, 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 uppef- and lower surfaces of the front,
intermediate and rear portions of the nose are spaeed _parallel reinforcin_g
ribs ‘which are Ioeated in mating grooves in-the excavator tooth. A large
vertical locking ‘pin extends through aligned ape&ures in the tooth and nose .
between the reinforcing ribe. This structure is hea\)ily ‘reliant on thAe locking
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 descri_bes a nose/adaptor
combination wherein the adaeto‘r socket tapers convergently towards a
box-like front portion having upper and lower bearing surfaces generally
perallel toa Iongitudinal axis of the toeth, a front transverse upright bearing

surface and rearwardly divergent bearing surfaces formed at obtuse angles
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between the convei'ging upper and lower walls and the side walls of the .
socket, ostensibly to anid areas of stress concentration.

United States Patent No 6,018,896 describes 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

_apertures in the tooth and adaptor to resiliently engage with the retainer.

United States Publication 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 assembly with

a two-piece telescopically engagéable adaptor secured to a nose with a

tapered wedge pin assembly. A similar mounting system is describéd in
United States Patenf No'5,172,501 and United States Patent No'6,052,927.
Other reten_tion systems for d‘igging points on édaptors of'adaptors on’
noses }are described in United States Patents Nos 6,119,378, 6,467,204,
and 6,467,203. o |

Other devices for removably securing replaceable wear elements on

earth working equipment such as a retaining pin, a bolt, a pin lock and

‘ 'Ioc_king blocks engageable in.a tbp ap_ertuke in a wear member are

4

" described in United Statés Patents Nos 3,839,805, 3,982,339, 4,587,751,

5,088,214 and 5,653,048 réspectively.
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United States Patent No 5,937,550 describes a lock assembly: for
releasably secdring an adaptor to a nose of an excavator support stfucture.
The lock assembly cohprises a body and é base coupled togéther and

adapted for insertion, while coupled togethér, 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

vleading to high costs and labour intensive extraction procedures invthe field.

Canadiar{ 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 apertu-re'therein, the flanged
sleeve being non-rotatably locatable in a transverse bore in tﬁe adaptor
before fitment of the point onto the ‘édaptor. A ‘scre.w-'threaded pin is
inserted _into the slneeve‘ via an aperture in the point ‘_whergby po_rtioh of the
head of the pin retains the point on the adaptor. | |

Australian Patent Application No 2003264586 desCribes a locking

pin assembly comprising a body member having a non-circular cross-

sectional shape locatable in a bore of cdmplementary shape extending

. laterally between 'Opposité sides of an excavator lip mounting nose. After

" locating the body member in the nose aperture, an adaptor can be

engaged over the nose with apertures in opposite ‘side'WaIvIs aligned with -

the body member. . Threaded bolts engage in threaded apertures in

~ opposite ends of the body member, the bolts each haVing a tapered shank.
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- portion with an enlarged boss at a free end thereof, the' boss being

“locatable in a respective aperture in a side wall of said adaptor to prevent .

the adaptor from disengaging with the nose.

~ While generally satiefactory -for their intended -purpose, the
abovementiened prior art all suffer from one or more shortcomings or
disadvantages in terms of inadequate_resistance to rotation of a tooth off a
nose or an adaptor under the inﬂeence of vertical loads applying a
rotational moment to the tooth, a predispesition to premature wear,
difficulties in retentioﬁ ofithe teeth on noses or adapters, inadequate
locking systems and unduly complicated configurations giving rise to
increased fabrication costs. .

Furthermore, the prior art all generally ‘rely on lock asseﬁblies that
require threaded components. Thread components in lock assemblies are
general!y‘ disadvantageous as dirt and fines can inﬁltrate the threaded
assenibly thereby causing cementation and resu‘ltihg in difficulties in
removal. |

~ OBJECT OF THE INVENTION

It is an object of the invention to overcome or at least alleviate one
or more of the above problems and/or provide the consumer with a useful
or commercial choice.

DISCLOSURE OF THE INVENTION

in one form, although it need not be thevon|y or indeed the broadest

form, the invention resides in an excavator wear assembly comprising:
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an adaptor having a spigot portion, the spigot portion having a
transverse dimension; |

a wear member releasably méuntable on the édaptor; the wear
member having a body with a socket cavity, the socket cavity adapted to
receive the spigot portion of the adaptor, the wear member further inclﬁding
a pair of mounting ears extending from the bod'y, each of the‘ mounting ears
having a transverse dimension;

wherein, the transverse dimension of each mounting ear is in the
range 0.25 to 0.4 of the transverse dimension of the spigot portion.‘

Moré preferably, the transverse dimension of each mounting ear is
in the range 0.26 to 0.39 of the transverse dimension of the spigot pdrtion.

More preferably, the transverse dimension of each mounting ear is

" in the range 0.27 to 0.38 of the transverse dimenéion of the spigot portion.

More preferably, the transverse dimension of each mounting éar_ is
in the range 0.28 to 0.37 of the transverse dimension of the spigot _portion.
More preferably, the transverse dimension of each mounting ear is
in the range 0.29 to 0.36 of the transverse dimension of the spigot portion.
Mdre preferably, the transverse dimension of each.mounting ear is
in the range 0.3 to 0.35 oftthe transverse dimension~ of the spigot portion.‘.
More preférably, the transverse dimension of each mounting eér is -
in the range 0.31 to 0.34 of the transverse dimension of the spigot portion.
More preferably, the transvefse dimension of each mounting ear is

0.32 of the transverse dimension of the spigot portion.
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More preferably, thé transverse dimension of each mounting ear-is
0.3.3 of the transvefse di'mension of the spigof portion. |
More preferably, the transverse dimension of each mounting ear is
one third of the trahsverse dimension of t_he' spigot portion. |

.Suitably, the transverse dimension of each ‘mountin'g ear is a

- - distance from an outer face of the respective mounting ear to an' inner face

thereof.

Suitably, the inner face of each mounting ear is adapted to oppose |
and engage a respective sidewall of the spigot portion of the adaptdr.

Suitably, the transverse dimension of the spigot portion is a distance
between opposed sidewalls thereof.

Typically, the wear mémber is a digging.toot_h.

"In a further form, the excavator wéar assembly, the wear member

comprising: | |

a body with a socket cavity, the socket cavity having a transverse
dimension; |

a p_aif of mounting eafs extending from the body, each of the
mounting ears having a transverse dimension; and |

wherein, the transverse dimension of each mounting ear is in the

| ran‘ge 0.25 to 0.4 of the transverse dimension of the socket cavity.

More préferably’, the transverse dimvension of each mounting ear is

in the range 0.26 to 0.39 of the transverse dimension of the socket cavity.
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More Pr_eferably, the transverse diménsion of each mounting ear is
in the range 0.27 to 0.38 of the.transverse dimension of the socket cavity.'

Mo‘re ‘preferably, the transverse dimension of each mount_ing ear is
in the range 0.28 to 0.37 of the transverse dimension of the socket cavity.'

More preferébly, the transverse dimension of éach mounting ear is '_
in thel range 0.29 to 0.36 of the transverse dirﬁension of the socket cavity.

More preferably, the transverse dimension of each mounting ear is .
iﬁ the r'angé 0.3»to 0.35 of the transverse.dimension of the socket cavity.

More preferably'; the transverse dimension of.each mounting ear is
in the range 0.31 to 0.34 of the transverse diménsion of the socket cavity.

More. preferably, the transvérse dimension of each mounfing ear is
0.32 of the transverse dime_hsion of the soqket cavi'ty.. |

More preferably, the_transvéré.e dimension of each mounting ear is
0.33 of the transverse dimension of the socket cavity.

More preferably, the tfansverse dimension of eéch mounting ear is
one thir_d of the transverse dimension of the socket éavify.

Suitably, the 'transvérse dimension of the socket cavity is a distance
between an inner face of the first mounting ear of the pair of mounting ears
and an inner'face of the second mounting ear of the pair of mounting ears.

Suitably, the transverse 'dimehsion of each mounting ear is a
distance from an outer face of the respectivé mounting ear to an inner fa;:e
thereof; | |

Further features of the present invention Will become apparent from

the following detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

To assist in understanding the invention and to enable a person
skilled in. the art to put the invention“into practical effect preferred
embodiments of the inventien Will be descfibed by wéy of example only
with reference to the accompanying dréwings, ‘wherein:

FIG 1A shows a perspective view of an excavator wear assembly

accordihg tok an embodiment of the invention;

. FIG 1-B shows an exploded perspective view ofv the excavator wear
assembly shown in FIG 1A;
| FIG 2A showe e reverse perspective view of a tooth forming part of
the excavator wear assembly shown in FIG ‘1A; -
FIG 28 shows a rear pers_pective view of the tooth shown in FIG 2A
FIG 2C shows a sectional perspective view of the tooth shown in
FIG 2A; | |
- FIG 3‘A shows a perspective Qiew of a Ioc.k assembly shown in FIG
1A;
FIG 3B shoWs an exploded perspective view of the lock assembly
shbwn in FIG 3A;
FIG 4A shows en underside perspective view of a retaining member
forming part of the lock assembly shown in FIG 3A;

FIG 4B shows a topside perspective view of the retaining member -

- shown in FIG 4A;

FIG 5 shows a perspective view of a keeper fofm_ing part of the lock -

assembly shown in FIG 3A;
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FIG 6A shows a sectional perépectivé view of components of the '
lock assembly shown in FIG 3A;
| FIG 6B shows a transverse sectional perspecth)e view of
comp>on'evnts of the lock assembly shown in FIG 3A; |
FIG 7A shows a side perspective view of components of the locking
assembly shown in FIG 3A located within a tooth; |
FIG 7B shows a rear perspective view of thé viéw shown in FIG 7A;
FIG 7C shows étop 'sectionalvviéw of the Viéw s_h‘own in FIG 7A,;

FIG 8A shows a sééti_onal perspective view of the tooth located on

the adabtor;

FIG 8B shows a sectional top view of the tooth located on the |
adaptor,; |
" FIG 9A shows locking pin forming part of the lock assembly located
through aligned apertures i'n the tooth and passage in the adaptor, _the
locking pin positioned in the locked position; |
FIG 9B shows a sectional view of the lock assembly in the locked
position; |
FIG 10A shows a s'ectio'nalvtop view of the-lock assembling in th_e '
locked position with a keeper associated therewith;. |
FIG 10B shows a perspective View of the excavator wear assembly
shown in FIG 1A; | |
| FIG 11A showé a section top view of an excavator wear assembly

according to a further aspect of the invehtion; and
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FIG 11B shows a side view the excavator wear assembly shoWn in
FIG 11A with a ‘wear member forming part of the excavator wear assembly
shown in phantom. -

DETAILED DESCRIPTION OF THE INVENTION

The excavator wear assembly and lock aséembly therefore. ére
described with reference to an excavator wear mémber in the form of a
tooth releasably secured to-an adaptor. The adaptor is in turn secured to a
nqée of an excavator bucket or the like. A skilled addressee will,appréciate
that the invention may be empl;)yed to releasably secure an adabtor to a_'
nose or a tooth d_frectly toa nose of an excavator bucket lip. |

Furthermore, the lock assembly may be utilized in other applica_tions
such as a retaining pin for components in dragline excavator rigging and
the like. | | - |

FIG 1A 's.hows a pefsbec_:t_ive \)iew' of an excavator wear assembly

1000 according to an embodiment of the invention. "FIG 1B shows an

exploded perspective view of the excavator wear assembly 1000.

Excavator wear assembly. 1000 corhprises a weér member in the form of a
tooth 1100 mountable on an adaptor 1200 and a lock assembly 1300
adapted to releasably secufé tooth 1100 on adaptor 1200 as.will be
discussed in greater detail below. |
Adaptor 1200 is suitably cohfiéured for mounting on a digging edge
of an excavator- by way of an adabtor socket 12.10‘. Adaptor socket 1210 is

formed in a shape complimentary with a nose of an excavator digging edge

(not shown).
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Adaptor 1200 has aligned transverse apertures 1221 each extending

through a respective opposed éide wall 1220. Aligned transVerse apertures

1221 are adapted to receive an adaptor retaining pin (not shown) which:

extends through aligned transverse apertures 1221 and an adaptor

.retaining pin passage in the complimentary shaped nose (not Shown) to

thereby' retain the adaptor 1200 on the excavator digging edge.

Additionally, adaptorf 1200 has a pair of side wall mounting

recesses 1203 and 1204 located in a fonNard portion of respective opposed

side wall 1220.

Adaptor 1200 further includes a spigot portion 1230 exiéndi_ng from

‘a forward portion thereof. Spigot portion 1230 has converging upper and

lower rear béaring surfaces 1231, 1232 which terminate at substantially

parallel upper and lower forward bearing surfaces 1233, 1234 re_spectivély. ‘
A front b'ealring faoe 1235 is disposed between upper foMard ‘bearing
surface 1233 and lower forward bearing surface .1234. |

Spigot po_rtioﬁ 1230 also has a retéining passagé 1237 extending
therethrough between opposéd side walls 1236 thereof. |

FIG 2A shows a reverse perspective view of wéar member in the
form of tooth 1100. FIG 2B shows a rear perSpecti.ve view of the tooth
1100 and FIG 2C shows a sectional perspective view of the tooth 1100.

Tooth 1100 has a forwardly projecting working end 1101 and a

4 socket cavity 1110 formed from converging upper and lower rear bearing

| surfaces 1111 and 1112 respecﬁvely. Each of upper'and lower bearing

surfaces 1111 and 1112 terminate at substantially parallel upper and lower
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- forward bearing surfaces 1113 and 1114 respectively. A front béaring face

1115 is disposed between upper forward bearing surface 1113 and lower
forward bearing surface 1114. | |

Bearing su_rfabes 1111, 1112, 1113, and 1114 and front bearing face
1115 of tdoth socket 1110 are configured_ to be.complir‘nentary with beari'ng
surféces 1231, | 1232, 1233 and 1234 and .front bearing  face 1235
respectively of spigot portion 1230 of adaptor 1200. Socket cavity 1110 is
adapted to receive spigot portion 1230 of adaptor 1200.

Tooth 1100 further includes mounting ears 1103 and 1104 extending

.rearwardly of tooth body 1102 from opposed s_ides thereof. In use,

mdunting- ears 1103 and .1.1 04 are adapted to be located within mouhting
recesses 1203 and 1204 respectively of adaptor-,1200.

'Additionally, a toe aperture 1130 exténds through mounting ear
1103 and a locking aperture 1120 extends through opb‘osed mounting ear
1104 as'shown. In use, toe aperture i130 and locking aperfure 1120 are
adapted tovat least pértially align with- retaining passage 1237 of adaptor
1200. o |

Toe aperture 1130 is generally circular in cross section and extends |
through mounting ear 1103 as‘shownv; | | |

Locking aperture 1120 exfends through mounting ear 1104 and is
formed from a receiving passage _1121 and a retaining recess 1125.
Optionally, locking aperture 1120 may extend through any wall of the tooth
1100 |

Receiving passage 1121 fsxtends ihwardly from an outer face of
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tooth 1100 and terminates at retaining recess} 1125 located .on an.inner
face of}m0unting ear 1104. |

Recéiving passage 1121 has a generally circular main portion 1122
and a pair of slots 1123 extending‘ outwardly from diametrically 6pposed
sides thereof. |

Retaining recess 1125 has a geherally circular main portion 1126
and a blind slof 1127 extending Qutwardly froni circular main portion 1126.
Circular mainrportion 1126 of retaining recess 1125 is éohcentric with
circular main portion 1122 of 'receivirig _péssage 1121 with circular main
portion 1126 having a relatjvely larger diametér thereby forming a Iockihg '
face 1128 at'an inner ehd. of retaining recess 1125.

Similarly, blind slot 1127 generally corresponds with one of slots

1123 of receiving passage 1123 with blind slot 1127 }having a relatively

Iargei' cross sectional area than each of slots 1123.
* FIG 3A shows a perSpective view of lock assembly 1300 in a locked

position and FIG 3B shdws an exploded perspective view of lock assembly

- 1300.

Lockra'ssembly' :1300 comprises a locking pin 1310, a biasihg

" member 1320, a retaining member 1330, a keeper 1340 and a

compression washer 1350. Lock assembly further COmprises a pair of
washers 1301,1302 adapted to locate against opposed faces of biasing
member 1320

Locklng pin 1310 has a main portion 1312 and a pair of dowels 1311

extendlng outwardly from main portlon 1312 and an end thereof from
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diametrically opposed sides thereof. Dowels 1311 are adapted to be

" received through respective slots 1123 of r,eceiv'ing passage 1121 as will

be discussed in greater detail below.
chking pin 1310 also has a toe portion 1313 extending from an end K
of main portion 1312 distal dowels 1311. - Locking pin 1310 further
comprises a recess 1314 (not shown in FIG 3A or 3B) located in an end
thereof adjacent dowels 1311.
Compression washer 1350 is vsecurely located about .toe portion
1313 adjacent main portion 1312.

~ Toe portion 1313 is adapted to be located in toe aperture 1130 of

~ tooth 1100 as will be discussed in greater detail below.

Biasing member 1320 is genefally circular in shape and. has an
aperture 1321 extending therethrough. Biasing member 1320 is formed "
from a resiliently deformable plastic or the like and is adapted to be located
about imain portion 1312 of locking pin 1310. Biasing member 1320 further
ihcludes an annular ridge 1322 extending circumferéntially'about an outer
surface theréof. |

In use, washers 1301, 1302 adapted to locate against'oppos'ed
faces of biasing member 1320 Euch that washer 1_302 bears against an
inner.surface of each dowel 1311 when Iocking assembly is i‘n the locked
positioh. .' | |

FIG 4A shows an underside perspective view of retaining member

1330 and FIG 4B shows a topside perspective view of retaining member

1330.
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_Retai‘ning rﬁembér has a body 1331 formed from a geherally planar |
circular top sﬁrféce 1332 having ar.ib aperture 1332A and an annular wall
1333 extending downwardly from top surface 1332 thereby forming a cavity
1334 adaptéd to locate biasing rﬁember 1320 therein as will be discussed
'further below. A detent 1335 extends outwardly from body 1331 as shown.
Body 1331 is édapted to be received in circular main portion 1126 of
retaining recess i125 arid‘ detent 1335 is adapted to be feceived in blind
slot 1127 of retaining recess 1125.

Retaining méhber 1330 further includes an annular valley 1337
extending circumferentially about an inner face of annular w.aII' 1333 as
shown. |

A pair of slots 1336 are located on top surface 1332 such that slots

| are 1336 are diametrically opposed ébout top surface 1332. Slots 1336 are

. adapted to receive dowels 1311 of locking pin 1310.

A pair of seats 1338 are located on diametrically opposing sides of
an underside of top surface 1332 as shown. Each seat 1338 is adapted to
locate a dowel 1311 of locking pin 1310 when locking assembly 1300 i$ in
the locked positidh. | | | | |

Retaihing hember 1330 further includes a nﬁmber of angled guide
surfaces 1339 on an underside of top surface 1332 with each angled guide
surface 1339 extending from a respective slot 1336 to a land 1339A such
that each land 1339A' is disposed betweérf a respective angled guide

surface 1339 and a seat 1338.
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Suitably, each seat 1338 is axially offset from a slot 1336.

. Preferably, each seat is axially offset by 90 degrees from each slot 1336.

FIG 5 shows- a perspective view of keeper 1340 forming part of
lockmg assembly 1300. |
‘Keeper 1340 has a generally cnrcular top portion 1341 and a pair of
Iegs 1342 extendmg from dlametrlcally opposed sides of top portion 1341.
Each leg 1342 is adapted to de received through a slot 1123 of recei\{ing
passage 1121 of tooth 1100 and terminate in a respective slot 1335 of
retaining member.1330 when lock assembly 1300 is in the locked position.
,Keeper 1340 further includes a plug 1343 extending from a central
region of an underside of top portlon 1341. Plug 1.343 is adapted to be )
securely located wnthln recess 1314 of Iocklng pin 1310.
Lock assembly 1300 is adapted to releasably secure tooth 1100 on
adaptor 1200.

FIG 6A shows a sectional view of washers 1301, 1302 and biasing

- member 1320 located within cavity'1334 of retaining member 1330 and FIG

6B shows a transverse sectional view of this arrangement.
As shown, annular ridge 1322 of biasing member 1320 is located'_
within annular valley 1337 of retaini-ng‘ member 1330 such that biasing

rﬁem‘ber 1320 is secdrely located within cavity 1334.
" In a preferred embodiment, waehers 1301, 1302 are non-removably

secured to opposing faces of biasing member 1320 by means of an

’adhesive or the Iike.v
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“In an optional erﬁbodiment, the biasing member 1320 may be
permanently secured within cavity 1334 of retaining member 1330 by
means of a chemical fastener or the like. -

The retaining member 1330 is then located within retain_ing recess
1125 of locking aperture 1120 of tooth 1100 as shown in FIG 7A, 7B and
7C.. |

In this position, detent .1 335 is located within blind slot 1127 thereby .

non-rotatably locating retaining member 1330 within retaining recess 1125.

- Furthermore, top surface 1332 of retaining member 1330 abuts locking

face 1128 as shown.

Furthermore, slots 1336 of retaining member 1330 a_lign with and
.correspond to slots 1123 of receiving passage 1121 of tooth 1100 as
shown. |

| In- an optional embodiment, retaining member 1330 may be
permanently secured within retaining recess of locking aperturé 1120 of

tooth by means of a chemical fastener or the like such that tooth 1100 is

- provided in the arrangement as shown. in FIGs 7A-7C. Alternatively,

retaining member 1330 may be integrally‘formed with tooth 1100.

The tooth 1100 is then slidably mounted onto adaptor 1200 such
that sp|got portion 1230 is located W|th|n socket cavity 1110 of tooth 1100
as previously discussed and as shown in FIG 8A and FIG 8B.

In this position, the retai_ni,hgv member 1330 is captively retained in
retaining recess 11}24 of footh 1100 in view of retaining recess 1124 being

coaxial with retaining passage 1237 of adaptor 1200. In this way, an outer
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face of washer 1301 and a lower face of annular wall 1333 of retaining

member 1330 both contact an outer face of side wall 1236 of sp_i_got portion
1230 to thereby captively retain retaihing member-1330 in retaining recess
1124 a shown. |

| ‘Retaininvg pin 1310 of lock assembly 1300 is then located through at
least partially aligned locking aperture 1120, retaining paésage 1237 and
toe aperture 1120 as shown in FIG 9A in order to blace the lock assembly

1300 in the locked position to releasably retain tooth 1100 on adaptor 1200.

FIG 9B shows a section perspective view of Iocking'asserhbly 1300 in the

locked positio’n with the adaptor 1200 and tooth 1100 remov_ed from the |
view for clarity.
Toe portion 1313 of locking pin 1310 is first located through locking

ape_rtufe 1120 of tooth 1100. Toe portion 1313 travels through receiving

paésage 1121 of locking aperture 1120, aligned apertureA 1332A of:

retaining member and 1321 of biasing member 1320 and into.retaining
passage 1237 of spigot portion }1230 of .adaptor 1200.
| In this posifion, or prior to insertion, locking pin is rotated axially
abouf a iongitudinal axis thefeof such »thét dowels 1311 are generally
coplahar with a plane formed by aligned slots 1336 of retainihg member
1330 and slots 1123 of receiving passage 1121 of tooth 1100.
In this orientation of lo_cking pin 1310, dowels 1311 are réceived

through respective alignéd slots 1336 and 1123 as locking pin 1310 is

further translated within retaining passage until a face of each dowel

contacts 1311 .contacts an outer face of washer 1302." At this stage of
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insertion, toe portionA 1313 is located within toe aperture 1130 of tooth 1100
as shown.

In this oosition, lock assembly 1300 is in the insertion position. In

_order to move lock assembly to the locked position as shown in FIGs 9A

and 9B, locking pin 1310 is rotated axially about a longitudinal axis thereof

_in order to move each dowel 1311 away from a respective slot 1336 into a

respective seat 1338 of retaining mémber 1300.

Each dowel 1311 has a diameter thaf is greater in length than a
length between an outer face of waéher 1302 ahd an inner surface of land
1339A. As such, as Iocking' pin 1310 is axially rotated, a face of each
dowel 1311 is urged into abutment with a face of a fespective ékngled guide
surface 1339 whilst an opposing face of each dowel 1311 remains in
contact with an outer face of washer 1302.

As previously discussed, biasing member 1200 is fofmed from a
resiliently déformab‘le material.5uch that as the locking pin 1310 is axially

rotated and each dowel 1311 travéls against a respective angled guide

- surface 1339, biasing member 1320 is thereby compressed.

When a face of each dowel 1311 bears against a face of a
respective land 1339A, biasing member is at full compression. As the
locking pin 1310 con_tinues to be axially: rotated, a face of each dowel 1311
is urgéd by the- compressive . force of biasing member 132O into a
reépective seat 1338.

In this position, a face of each dowel 1311 is held in firm abutment

with a face of seat 1338 by a biasing force supplied by biasing member
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1320 in or‘dér to captively retain locking pin 1310 within partially aligned
locking aperture 1120, retaining passage 1237 and toe aperture 1120 as
shown. |

Suit_ably, a power tool is used to axially rotate locking pin 1310 such
that- a sufficient force is used to overcome the biasing force of biaéing
member 1320. rFunhermore,‘ locking pin may be rotated‘ in either axial
direction in order to move lock assembly 1300 into the locked position from
the insertion positfon.

In thev locked position, compression.washer 1350 extends about' toe
portion 1313 within retaining passége 1237 or adaptor 1200 adjacent toe
aperture 1150 in order to prevent the ingress of ﬁneé and ‘th'e like therein. |

Keeper 1340vis then located within locking aperture 1120 as shown |
in FIG 10A and FIG 10B. Plug 1343 is located within recess 1314 by way

of an interference fit in order that keeper 1340 is secured to locking pin

1310. Furthermore, legs 1342 extend through élots 1123 from an outer

extent thereof and terminate within cavity 1334 of retaining member 1330.
In this way, the Ioca_tion of legs 1342 ensure that Iocking pin 1310
cannot rotate to a posifion such that dowelé are in alignment_ with slots
1336 in the event that the locking pin 1310 is subjected to large rotatiohal
loads during use. Keeper 1340 also prevents ingress of fines ahd the like R
into locking aperture 1120. | |
In order to move Ioék assembly 1300 to the insertion position, the

keeper 1340 is removed and the locking pin 1310 is suitably rotated in

order that dowels 1311 al'ign with respective aligned slots 1336 and 1123 in
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| order that locking pin \1310-may be withdra_wn' to remove tooth 1100 from

adaptor 1200.
In a further form, the invention resides in a novel tooth and adaptor.

FIG 11A shows a section top view of an excavator wear assembly -

1000 according to a further aspect of the invention FIG 11B shows a side

view the excavator wear assembly 1000 with a wear member in the form of
tooth 1100 forming part of the exbavator wear assembly 1000 shown in
phantom. |

The features of wear member in the form of tooth 1100 and adaptor

' 1200' are as previously discussed. However, each of tooth 1100 and

adaptor 1200 have transverse dimensions that are particularly
advantageous wherj_ the tooth 1100 is subjected td load when mounted
upon the adabtor 1200 as discussed below. |
As previously discussed,'.,spigot portion 1230 of adaptor 1200 is
adapted to be received within socket cavity 1110 of \tooth. 1100. In this .
positio‘n, mounting ears 1103 and 1104 are located within respective
m'ounting recesses 1203 and 1204. .
" A pin 1300 is located through aligned aper.tu'res' 1120 and 1130 ih
respective mounting ears‘ 1103 and 1104 of tooth 1100 and retaining

passage 1237 through spigot portion 1230 of ada‘ptor 1200 to thereby

‘releasably secure the tooth 1100 upon the adaptor 1200.

In use, an end extent of spigot 1230 is subject to point Ioéds L as

shown in FIG 11B. Load L is transferred about the axis of the locking pin
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1300 such that a face of each mouhting ear 1103, 1104 transfers a force
CL to a face of the respective mounting fecesses 1203, 1204.

| A load scenario of this nature places a large force.on the mounting
ears 1103,1104 giving rise to the possibility thet the ears 1103,1104 mé_y
fail through cracking and the like. The possible consecuence of havin‘g an
mounting ear 1103,1104 crack is that the tooth 1100 may premAaturer
detach from the adaptor 1200. There are undesirable health and safety
issues associated with }a tooth prematurely detaching from the adactor
during use.

The in\)entors have found that by having an adaptor 1200 that has a
spigot 1230 having a transverse dimension, particularly a width B, that is -
relatively smaller than the width of prior art adaptor spigcts and heving a
tooth 1100 having moUnfing ears 1103, 1104 that each have a transverse
dimension, in particular a width A, that is relatively larger than the width of
priof_ art mountirig ears, premature tooth detachmeht as a"r'esclt of failure in
the rﬁounting ears is miﬁgated. |

By having a mounting ear 1103, 1104 that has a face having the
width dlmensmn A a larger contact face is formed with a face of a
respective mounting recess 1203 1204 to bear the counter load CL and
hence mitigate the risk of cracking in the mountmg ear 1103,1104.

In particular, the inventors have found that having a ratio of
transverse dimension A of each mounting .ear 1103,1104 to transverse

dimension B of the spigot portion 1230 in the range 0.25 to 0.4 to be
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particﬁlarly advantageous in mitigating failure in_the mounting ears 1103,
1104.

| In particular, the inventors have found that having a ratio of
transver;e dimension A of each mounting ear.1103,110'4 to transverse
dimension B of the spigot portion 1230 being 0.25, O-..26, 0.27, 0.28, 0.29,
0.30, 0.31, 0.32, 0.33, 0.34, 0.35, 0.36; 0.37, 0.38; 0.39 or 0.40 to ;be 
particularly ad;,/antagédus in mitigating failure in the mounting ears 1103,
1104. | |

The inventors have found that a transverse dimension A of eéch,
mounting ear 110:3,1 104 being one third the transverse dimension B of the
spigot portion 1230 as being mbst adVantageous in mftigating failure in the
mounting cars 1103, 1104, )

As previously discussed, the spigot portion 1230 of the adaptor is
adapted to be-located within the sockét cavity 1110 of the tooth 1100. As
éuCh, the frénsvers’e dirﬁénsion A in the form of the width of each mounting
ear 1103,1104 may similarly be expressed wi'th. reference to a transverse
dimension, in the form of a width B of the socket cavity 1110. Suitably, the
width B of the socket cavity 1110 is the distance between an inner 'face of
mounting ear 1103 and an inné.r face of mounting ear 1104. |

As such, the ratio of transverse dimension A of each mounting ear

1103,1104 to transverse dimension B of 'the socket cavity 1110 being in the

range 0.25 to 0.4 has been found to. be particularly advantageous in

mitigating failure in the mountin.g ears 1103, 1104.
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A ratio of transverse diménsion A of each mounting ear 1103,1104

to transverse dimensioh B of the socket cavity 1110 being 0.25, 0.26, 0.27, A
0.28, 0.29, 0.30, 0.31, 0.32, 0.33, 0.34, 0.35, 0.36, 0.37, 0.38, 0.39 or 0.40

has been found to be particularly advantageous in mitigating failure in the

- mounting ears 1103, 1104.

The inventors have found that-a transverse dimension A of each
mount_ing ear 1103,1104 being one third fhe transverse dime[lsion B of the
s'ockef cavity 1110 as being most advantageoUs in mitigating failure in the
mounting ears 1103, 1104.

By having a rﬁounting ear thatv has a face havihg a transverse

dimension, in the form of width_ A, defined as a ratio of a transverse

‘ 'dimensi‘on of either the spigot portion 1230 or the socket cavity 1110, in thé

form of Width B, a Iargér contact face is formed to"bearvthe counterx load CL
and hence mitigated the risk of cracking in the _mbunting ear.

The excavator wear asserhbly of the invention and the lock
assembly for securing the wear member in the for_m of a toqth to an adaptor.
avoids the need for threaded components and _' complex . parts.
Furthermore, the lock assembly avoids the need for heavy .haiimmers and
the like for mounting within the respective. retaining apertures and .'retaining

cavities. In this way, the invention provides for an effective method of

) réleasably securi‘n'g the tooth to the adaptor.

Throughout the specification the aim has been to describe the
invention without |imiting the invention to any one embodiment or specific

collection of features. Persons skilled in the relevant art may realize
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variations from the speciﬂc embodiments thaf will nonetheless fall withi'n
the scope of the invention.

lf will be appreciated that various other chénges and modifications
may be rhéde" to the embodiment described without departing from the

5 spirit and scope of the inVention. |

In this’ speciﬂcation, where different embodiments share identical

features, common reference numbers are used to identify those identical

~ features.
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CLAIMS
1. An excavator wear assembly‘_‘comprising:
ah adaptor having a spigot portien, the spigot portion having a
transverse dimension,;

5 | a wear member releasably mountable on the adaptor, the wear
membe‘r having a body with a eocket cavity, the socket cavity adapted to
receive the spigot portion of the adapter,v the wear member further: including
a pair ef meunting ears extending from the body, eech of the mounting ears
having a transverse dimension,;

10 wherein, the transverse dimension of each}mou'nting ear is in the

range 0.25to 0.4 of the transverse dimension of the spigot portion.

2. The excavator wear assembly of claim 1, wherein the transverse
dimension of each mounting_' ear is in the range 0.26 to 0.39 of the

15 - transverse dimension of the spigot portion.

3. The excavator wear assembly of claim 1, wherein the transverse
dimension of each mounting ear is in the range 0.27 to 0.38 of the
transverse dimension of the spigot pbrtion. |

20 |
4, The exeavator wear ass_embly of claim 1, wherein the transverse
dimension of each mounting ear is in the range 0.28 to 0.37 of the

transverse dimension of the spigot portion.



WO 2011/069215 PCT/AU2010/001682

30
5. The excavafor wear assembly of claim 1, wherein the transverse
di'mensionr of each m'ounfing ear is in the range 0.29 to‘0.36_of the

transverse dimension of the spigot portion.

5 6. The excavator wear assembly of claim 1, wherein the transverse ‘
dimension of each mountihg ear is in the range 0.3 to 0.35 of the

transverse dimension of the spigot portion.

7. The excavator wear assembly of claim 1, wherein the transverse
10‘ dimension of each mounting ear is in the range 0.3'1‘ to 0.34 of the

transverse dimension of the spigot portion.

8. The excavator wear ass_embly‘oAf claim 1, wherein the transverse -
dimension of each mounting ear is 0.32 of the transverse dimension of the

15 spigot portion.

9. - The éxéavator wear assembly of claim 1, wherein the transverse
_ dimension of each moUntiné ear is 0.33 of the transverse dimension of the
spigot portion. |
20
10.  The excavator wear assembly of claim 1, wherein the transverse
dimension of each mounting ear is one third of the transverse dimension

of the spigof portion.
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11.  The excavator wear assembly of claim 1, wherein the transverse
dimension of each mounting ear is a distance from an outer face of the

respective mounting ear to an inner face thereof.

.12. The excavator wear assembly of claim 11, wherein the. inner face of

each mounting ear is adapted to oppose and engage a respective sidewall

of the spigot pbrtion of the adaptor.

 13. The excavator wear assembly ofv claim 1, wherein the transverse

dimension of the spigot portibn is a distance between opposed sidewalls

thereof.

14.  The excavator wear assembly of claim 1, wherein the wear member

is a digging tooth.

15. A wear member for an excavator wear assembly, the wear member

cofnprising:
| a body with a socket cavity, the socket cavity having a transverse
dimension;
a pair of mounting ears extending from the body, each of thé
méunt_ing ears having a transQerse dimension; and |
wherein, the transverse dimension of eacﬁ mounting ear is in the

range 0. 25 to 0.4 of the transverse dimension of the socket cavity.
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16.  The wear member of claim 15, wherein the transverse dimension of
each mounting ear is in the range 0.26 to 0.39 .of the transverse dimension |

of the socket cavity.

~17. The wear member of claim 15, wherein the fransverse dimension of

each mounting ear is in the range 0.27 to 0.38 of thé transverse dimension

of the socket cavity.

18.  The wear member of claim 15, wherein the transverse dimension of

each mountihg ear is in the range 0.28 to 0.37 of the transverse dimension

. of the socket cavity..

19. The wear member of claim 15, wherein the transverse dimension of

each mounting ear is in the range 0.29 to 0.36 of the transverse dimension

of the socket cavity.

20. The wear member of claim 15, wherein the transverse dimension of

each mounting ear is in the range 0.3 to 0.35 of the transverse dimension

of the socket cavity.

21.  The wear member of claim 15, wherein the trahsverse dimension of
each mounting ear is in the range 0.31 to 0.34 of the transverse dimension :

of the socket cavity.
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22.  The wear rhember of claim 15, wherein the transverse dimension of
each mounting ear is 0.32 of the transverse dimension of the socket

cavity.

23. The wear member of claim 15, wherein the transverse dimension of
each mounting ear is 0.33 of the transverse dimension of the socket
cavity. |

24. | The wear member of claim 15, wherein the transverse dimension of
each mounting ear is one third of the transverse dimension of the soéket

- cavity.

25. Thé wear member of claim 15, wherein the transverse dimension of

~ the socket cavity is a distance between an inner face of the first mounting

ear of the pair of mounting ears and an inner face of the second mounting

ear of the pair of mounting ears.

26.  The wear member of claim 15,' wherein the transverse dimension of
each mounting ear is a distance from an outer face of the respective

mounting ear to an inner face thereof.
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