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(54) Title: A WEAR MEMBER ASSEMBLY

FIG. 2

(57) Abstract: A wear member assembly for a lip of an earth excavating device comprises a first wear member, a second wear
member and a retaining pin. The first wear member is mounted to the lip. The first wear member includes a boss extending out-
wardly from one of its opposite sides. The second wear member is mounted adjacent the first wear member. The second wear
member includes a socket in one of its sides. The socket is adapted to receive the boss of the first wear member. The second wear
member includes a retaining pin passage in communication with the socket. The retaining pin is removably located in the retaining
pin passage. The retaining pin has a first bearing face adapted to oppose and engage a face of the boss received in the socket and a
second bearing face which bears against a load bearing face of the retaining pin passage.
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TITLE

“A WEAR MEMBER ASSEMBLY"

FIELD OF THE INVENTION

This invention is concerned with a wear member assembly for earth

excavatmg devrces The |nvent|on is concerned partrcularty, although not

exclusrvely, with the mountlng of a lip shroud to a lip by retaining the lip
shroud’ between excavattng tooth assemblies.

- BACKGROUND OF THE INVENTION

‘Excavator tooth-assemblies mounted to the lip of excavator buokets

' _ and the Iike general'ly comprise a replaceable d'igging tooth and an adaptor |

; which is secured by weldrng or the Ilke to the lip of a bucket or the lrke The

adaptor may in some instance comprise an adaptor body and an adaptor

nose welded to the lip. The adaptor body has a socket-hke recess atitsrear

_end to reoeivably locate a spig'ot portion of the adaptor nose. The digging

- tooth is mounted to the front end of the adaptor body.

The excavator tooth assemblies are regularly spaced' along the lip. ’ln v
order to protect the lip from wear, lip shrouds may be mounted to the lip,

between the excavator tooth assemblies. The lip shrouds are'subject to

~ extensive load forces, including twisting forces. A strong mount is required

between the lip shrouds and the lip. The lip shrouds generally have spaced

| apart legs between which the lip is received in a tongue-in-groove fashionto .

mount the lip shroud to the lip.
Vanous systems have been proposed to retarn the hp shrouds in their -

posrtron mounted to the lip. One such system is described in Unrted States -
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Patent 4,625,437 wherein the lip shroud has holes in the legs. The lip

shroud is retained on‘ the lip by welding a formation to the lip and within the

holes in the legs. This has the drawbaCk that the lip shrouds can only be

“removed by removing the formation welded to the lip. Lip shrouds have to

be removed for maintenance or when they are worn and need replacement

Removing the welded formatlon is unnecessanly cumbersome to replace the

'I|p shroud.

- Another system as déscribed in Unlted States Patent 4,452,529 has
the lip shrouds secured to the Iip by a pin which extends through the lip
shroud an_ct the lip. | |

‘ The excavator tooth assemblies are subject to extensive load forces
along a longitudinal axis of a tooth as well as in ‘verticalan'd transverse

directidns. The adaptors of the exCavator tooth assemblies are generally

- welded to the lip. There is thus a risk of losing the digging tooth assembly :

when the weld f‘ails.v' The prior art moun‘t‘ing systems do not aid in d istribu't‘ing

“load on the excavator tooth assemblies to the lip.

~ While genera}lly 'satisfa.ctory for their ‘intended purpose, the

~abovementioned prior art mounting systems all suffer from one or more

shortcomings or disadvantages in terms of inadequate resistance to load, a

mount of Iimited strength, difficulty in replacementvof worn lip shrouds and
failure to distribute load between we‘ar.members |

It is an aim of the present invention to overcome or alleviate at Ieast
some of the abovementloned prior art dlsadvantages or otherwise to provide

consumers with a convenient choice.
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'SUMMARY OF THE INVENTION

Accordirig one as_pecf of the invehtion there i_s provided a wear

: ‘member assembly for alip of an earth excavating device, the wear member

assembly comprising: ‘ »
a first wear member mounted to the hp, the first wear member havrng
a front end, arear end and opposrte sides, the ﬁrst wear member including a
boss extendrng outwardly from at least one of the opposite sides;
a second wear member mounted on the lip adjacent the first wear

- member, the second wear member havmg a front end, a rear end, and

. opposite srdes the second wear member including:

a socket in at least one of the opposrte sides, the’ socketv

adapted to receive the boss of the first wear member;
.aretaining pm passage in commumcatlon with the socket; and'
a retaining pin removably located in the retaining pin passage, the
retaining pin havrng a first bearing face adapted to oppose ‘and engage a
face of the boss received in the socket and a second bearing face which |

" bears agarnst a load bearing face of the retammg pm passage

The first wear member is preferably an. adaptor of an excavator tooth

‘assembly and the second wear member is preferably a lip shroud.

"The adaptor preferably has a boss extendlng from both opposrte
sides. Similarly, the lip shroud has a socket, socket passage and retaining |
pin passage in both opposite srdes , '

The lip shroud is preferably mounted between two excavator tooth

. assemblies.

-According to a second aspect of the invention there is provide a lip
shroud adapted to be mounted on a lip of an earth excavating device,'the lip
shroud having a front end, a rear end, and opposite sides, the lip shroud
including: . | _ | _ |

| " a socket in’at least one of the opposite sides; '

a retalnrng pin passage in communrcatron with the socket the
retaining pin passage adapted to recelve a retarnrng pln '
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v According to another aspect of the i'nvvention there is provided‘ a
retaining pin comprising: ‘ '
' a lock member having é head and a shank, the lock-member
including a lock formation on 'the shank distal to the head; and
a body member having opposite ends and a bore extending
between the opposite ends, the bore adapted to receive the shank of
the lock member, the body member including a tapered portion atone '
of the oppositevendS' o : '
wherein the lock formation is located outwardly of the body
member when the shank is received in the bore.
According to still another aspect of the invention, there is provnded an
adaptor mountable to a lip of an earth excavating device, the adaptor having

~ a front end, a rear end, and opposite sides, the adaptor including a boss
projecting from at least one of the opposite sides, the boss comprising a
- raised base on the at least one of the opposite sides and a nub extending

" from the base.

- According to yet another aspect of the invention; there is provided‘a ‘

- method of releasably mounting a second wear member adjacent a firstwear

member mounted to a lip of an earth excavating device, the method

including:

displacing the second wear member relative to the first wear member K
such thata boss extending outwardly from a side of the first wear member is
displaced'into a socket in the side of the second wear rhember;

locating a retaining pin in a retaining passage of the first wear member
such that a first bearing face of the retaining pin opposes and engages a
face of the boss received in the socket and a second bearing face of the
retalmng pln opposes and engages a load bearlng face of the retaining pm‘

. passage.

Any reference in this specification to an adaptor of an excavator tooth
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~ assembly must be mterpreted to include a nose of an excavator tooth

assembly asis known in the art of excavator buckets. .

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be more fully understood and putinto
practlcal effect reference will now be made to the accompanylng drawungs in
which:- ‘

FIG 1 .shows a perspective view of a wear member assembly including
a number of lip shrouds accord'ing to one aspect of the invention mounted to
a lip of an earth excavatlng device and retamed between excavator tooth
assemblles | |

FIG 2 shows a persoective part-exploded view of one | of the lip

shrouds of FIG 1 and accompanylng retamlng pin assemblies for retaining

the lip shroud mounted on the lip; -

FIG 3 shows a perspective view of one of the lip shrouds of FIG 1
FIG 4 shows a top view of the lip shroud of FIG 3;'
FIG 5 shows a side‘ view of the lip shroud of F IG_ 3; |

FIG 6 shows a perspective view of an adaptor of the excavator tooth

- assemblies of FIG 1;

FIG 7 shows a side view of the adaptor of FIG 6;

FIG 8 shows a top view of the adaptor of FIG 6;

FIG9 shows an exploded'éerspective views of one of.the retaining pin
assemblies of FIG 2;

FIG 10 shows a too view ofa foot-'piece of the.retaining.pin assembly

of FIG9;
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FIG 11 shows a bottom view 'Qf the foot-piece of the retaining pin
assembly of FIG 9; | |

FIG 12 shows;: a sectional view of'the foot-piece. of the retaining pin
assembly of FIG 9; |

- FIG 13 shows a cross-sectional view of the retaining pin assémbly of

FIG 9, | |

FIG 14 shows a side view of a lip shroud mounted to a lip with a
retéining pin assembly md‘unted to the lip _shroud;‘,

FIG 15 shows a"cros_s-sectional view through the wear assembiy of
FIG.1, showing thé Iip‘shrroud 'rhounfed between excavator tooth aésem_bliés;

_FIG's 16to 18 are cross sectional views of the sequence ‘o:f mounting

a lip shroud to a lip and .r_etain'i_ng.,the lip 'shroud_ relative to the lip. by a

- rétaining pin assembly;

FIG 19 shows a perspective view of the location of a retaining pin

~assembly in the wear member assembly of FIG 1;

FIG 20 shows an exploded perspective view a retaining pin asse,mblyv
in accordanbe with another embodiment of the invention;

FIG 21 shows a perspeCtive view of a cap of the retéining pin .

"assembly of FIG 20;

" FIG 22 shOwsva berspecti_ve view of a lock bolt of the ré_taining pin

assembly of FIG 20;

FIG 23 shows a sectioned view of the body member of the retaining'
pin assembly of FIG 20;

" FIG 24 shows a perspective view of the body member of FIG 23; -
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FIG 25 shows a perspective view of the foot-piece of the retaihing pin
assembly of FIG 20; |
| FIG 26 shows a sectional view of the foot-piece of FIG 25;
- FIG 27 a sectional view of the retaining pin assembly of FIG 20 .in an

assembled condition wherein_ the retai}ning pin is locked to the foot-piece with

‘the lock bolt partially screwed into the foot-piece; and

FIG 28 is sectional view of the retaining pin assembly of FIG 20 in an

aseembled condition wherein the retaining pin is locked to the foot-piece with

the lock bolt fully screwed. ihto the foot-piece. |

_DETAlLED DESCRIPTION OF THE DRAWINGS

In the accompanying drawings for the sake-of clarity, like referenoe'
numerals are employed for like features where appropnate

FIG 1 shows a perspectwe view of a wear member assembly 10 for,

" an excavatlon dewce such as an excavator bucket The wear member

assembly 10 compnses a lip 20, l|p shrouds 30 and excavator tooth
assemblies 40. A number of the tooth assemblies 40 are spaced along the
Iivp‘ 20. 'The lip shro'u‘ds 30 are mounted to the lip j20and .retained between
the tooth assemblies 40 by retaining pin assemblies 50 as is diecussed
herein oe'lotv. | | |

FIG. 2 ehows a perspective part-expl'oded view of part of the wear
‘member assembly 10. The tooth assemblles 40 shown comprlse an adaptor
400, an excavator digging tooth 420, a lockmg pin 440 and a wear cap 460.

The teeth 420 are mounted to the ad_aptors 400 and locked in place by the
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locking pi‘ns 440. The wear cavp‘s 460 are fixed on top of th’e adaptors 400.
The adactors 400 are in turn welded to the lip 20. o

'Each adaptor 400 has a boss 402 extending outwardly from each -
opposite side cf fhe adaptor 400. Each lip shroud 30 has sockets 302 in its
opposite}'sides, ih whiCh the bosses 402 are received tc retain the lip shfouds
30 cetween fhe_adapfors 400. Each lip shroud 30 is Iccated between twc
adaptors 400 with bosses 402 of each of the adactors 460 r'eceiv_e.d.in
sockets 302 at opposite sides of the lip shroud 30. |

FIG's 3-5 shcws one of iip shrouds 30 in more detail. The lic shroud

30 has a frcnt end 316 and a rear end 318. The lip shroud 30 comprises a

: _le_a_ding portion 301. at the front end 316 and two forWardly converging 'Iegs'

303,304 at fhe rear end 318. The legs 303‘, '304_ have a gap 305 between .
them in which the'_lip 20 is received in a tcngue-in-groove fashion to rh'dunt :

the lip shroud 30 to the lip 20. The lip shroad 30 has opposite sides 306.

- The sockefs 302 are defined in each of the sides 306. A socket passage 308

leads frcm the gap 305 to the socket 302. The socket passage 308 is opeh :

to the socket 302 via a passage opening 310 between each socket 302 and

- socket passage 308.

A retaining pin passage 309 extends transv‘ersely.with respect tc'the
socket passage 308. The retaining pin passage 309 intersects the socket
passage 308. The retaining pin passage 309 includes recesses 311, 312
above and below the socket passage 308, respectiyely.. The recess 311
above the socket passage 308 has a Ioad bearing face 3150na tapered,wall

313 of the lip shroud 30. The recess 312 below the passage has a floor 314.
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The socket 302 is dimensioned, shaped and configured to receive the boss

402 of the adaptor 400.

FIG's 6 to 8 show the adaptor 400 in more detail. The adaptor 400
comprises a forward facing mounttng nose 401 at a front end 414 of th‘e. _-
adaptor 400'and a rearjaw 403 at a rear end 404 of the adaptor 400. The .
nose 401 has a spigot which is shaped to .be received in a socket of the tooth

420. The jaw 403 comprises an upper leg 405 and a lower leg 4;06 which are

~ adapted to receive part of the lip 20 between them. The adaptor 400 is
" mounted to the lip 20 and fixed to the ||p 20 by weldrng the upper Ieg 405

-and the Iower leg 406 to the lip 20

A wear cap mounting formation 409 at the top of the ada_ptor 400 has ,

grooves 410 in which rails of a wear cap 4 60 is received for mounting the

_we'ar cap to the edaptor 400.. The wear cap 460 is held in position on the

r'rtountin'g formation 409 by abUtment against the tooth' 420 when the tooth is

“mounted to the adaptor 40.0; The wear cap 460 can be removed by

removing the tooth 420 from the adaptor 400.

The adaptor 400 further comprises the bosses 40_2‘ for ehgaging the

vlrp shrouds 30. The bosses 402 stand proud of S|des 408 of the adaptor

400 Each boss 402 comprise generally rectangular base 407 and a cube-
shaped nub 411 formed on the base 407. ‘The nub -411 is generalllx
tectangular in cross section. The nub 411 hae a rear faee 416 which the
retaining p|n opooses and en_gages; in use. The base 467 has a platform
413 adjacent the nub 411

FIG 9 shows an exploded view of one of the retaining p|n assemblles
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50. Each retaining pin assembly 50 comp‘rises a retaining .pin 500 and a
f_oot—piecet 560. | | |
The retaihihg bin 500 comprises a bedy member 510, a key 52-0, and
a cap 540. | | |
The key 520 comprises ahead 521 atan upber_ end 522 thereof and a
shank 523 which extends from the head 521 to a. lower end 524 ot the key

520. A polyurethane bush 525 is located on the shank 523, below the head

- 521. The bush 525 is resiliently compressible. The head 521 has two

eircumfe_rential grooves in a sidewall thereof, in which O-rings 526 are

received. The head 521 and the bush 525 are both cylindrical a'nd have the -

Vsame outer diameter. The head 521 of the key has a square socket 527 in

the top for recervmg a square tlp of a drlver tool. A dowel p|n 528 of the key "

520 passes through the shank 523 ata dlstal end regnon of the key 520. The
dowel prn 528 is transverse to a Iongltudmal axis of the shank 523.

" The cap 540 comprrses a body 541, a square key 542, a bolt 543 and

“a countersunk bolthole 544 in the body 541. The square key 542 projects

| downwardly from an underside of the'body' 541. The square key 542 is

dimensioned to be received in the socket 527 of the head 521 of the key
520. The bolt 543 is rotatably received in the bolthole 544 with a shank

thereef extending below the' underside of the body 541 when seated in the

- bolthole 544 The bolt 543 is operable to screw into a screw hole 51 1in the

body member 510, thereby to fix the cap 540 relative to the body member

510. The square key 542 is receivable in the socket 527 of the key 521 to -

| prevent rotation of the key 520 in the body member 510.
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The body member 510 has an upper end 512 and a lower end 514.
The body member 510 has a tapered portion 513 at the upper end 512

region having a second bearing} face in the form of bearing face 517. The ,

bearing face 517 engages the tapered wall 313 in the lip shroud: The body

member 510 also has first bearing face in the form of a forward facing
bearing face 519 which opposes and bears against the rear face 416 of tbe_'
boss 402‘ in use. |

“A bore 515 extends through the body member 510 from the upper
end 512 to the lower end 514. The bore 515 is enlarged at the upper end
512 so that a shoulder 516 (shown in FIG 13) is defined partway lnto the

bore frem the upper end 512. The enlarged part of the bore 515 is

dimensiened to receive the bush 525 and the head 521 of the key 520. The .

remainder of the bore 515 is dimensioned to receive the shank 523 of the
key 520.
- The head 521 of the key 520 and the upper end 512 of the body

" member 510 have alignment markings 570. The ahgnment marklngs 570

- reveal the rotatlonal orientation of the key 520 relatlve to the body member |

510.

The foet-piece'_560 is 'g‘enerally‘rectangular. in top view._ The foot-
piece 560' has a recess 561 in whié_h the lower end 514 of the body membeér
510 seats. The recess 5‘61 is generally r’ectanvgular in blen view.‘ A bearing

face 567 of the foot-piece 560 surrounds the recess 561.  The body member -

510 is thus not rotatable relative to the foot-piece 560 when seated in the

recess 561. FIG's 10, 11 and 12 show the top, underside and cross section
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of the foot-piece 560, respectively. Referring to these drawings, a lock plate

562 is shoanwhich defines a floor of the recess 561 .. The lock plate 562 has
a keyway 563 therein. The keyway ,563 is dimensioned and configured for
the lower end 524 of the key 520 to pass there through. Specifically, the.
keyway 563 comprises a‘central hOIe 564 with a slot 565 extending across

the central hole 564. An underside of the lock plate 562 has a groove 566

which extends across the central hole 564. The groove 566 is orthogonal to

. the' slot 565. The groove'566 is adapted to receive the doWeI pin 528 of the

key 520 therem thereby to lock the key 520 to the foot prece 560.

FIG 13 shows the retalnlng pin assembly 50 in an assembled
condition. whereln the key 520 is in an unlocked posrtlon The key 520 is
Iocated in the bore 515 of the body member 510 The lower end 524 of the"
shank 523 of the key 520, havmg the dowel pin 528, extends past the Iower
end} 514 of the body member 510. The dowel p_|n»528 abuts the Iower end
514 of the body member 510. The -dowel pin 528 is longer than the diameter
of the-bore 515 at the lower end 514 of the body-member 510, thereby

capturing the key 520 in the body member 51_0. The key 520 and the body

member 510 are thus in’separablewitho,ut removing the dowel pin 528 from

the shank 523. The bush 525 seats against the shou'lder_516 in the bore
51 5 The bush 525 is resiliently compressed by applying a downyva_rd force
to the head 521 of the key 520. Comoressing the bush 525 moves the

shank 523 downwardly relative to the body member 510 so that the dowel

. pin 528 is spaced from the lower end 514 of the body member 510. Turnlng

the key 520 wlth adriver tool.vra the socket 527 rotates the key 520 and thus
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also rotates the dowel pin 528 about a_IongitudinaI axis of the shank 523.
In order to lock the bedy member 510 to the foot-piece 560, the lower

end 514 ef the body member is first seated in the recess 561 in the foot- -

piece 560 with the key in the unlocked position as shown in FIG 13. In the.

“unlocked position, the dowel pin 528 of the key 520 is in register with the slot

564 in the lock -plate‘ 562. To move the key 520 to a locked position,

downward pressure is ﬁrst applred to the key 520 wrth the driver tool to
compress the bush 525 and the key 520 i is then rotated 90 degrees either -
clockwnse or antr-clockwrse This causes the dowel pin 528 to frrst pass
through the keyway 565 and then ride down the undersrde of the keyplate

562 as the key 520 is rotated, until the dowel pin 528 settles in the groove

- 566. FIG 12 shows how the underside of the lock plate 562 ramps from the

keyway‘563 to the groeVe 566, such that the bush 525 is compressed when .
rotating the key 520 from the unlocked pesition to the locked position as the
shank 5’2.3 is 'pulled downwardly during rotation of the key 520. Once the key
520 is in the Iocked posrtron the cap 540 is fi xed to the upper end 512 of the
body member 510. The square key 542 of the cap 540 is received in.the
spcket 527 in the head 521 of the key 520 anid _the cap 540 is screwed in
place byvthe boit 543. The cap 540 prevents rotation of the key 520 relétive
to the body member 510. To unlock the bodtl member 510 from the foot-
piece 560 the cap 540 is removed and the key 520 is rotated 90 degrees by

adriver tool so that the key 520 is once agarn in the unlocked position shown

in FIG 13. In order to rotate the key 520 from the locked position to the

unlbcked' position, the bush 525 is first corhpreSsed by applying a
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downwards force on the head 521 to un-seat the.dowel pin 528 from the ~
- groové 566. |
A plug 568 of the foot-piece 560 is shown in FIG 12. The plug 568
closes off the bottom of the foot-piece 560 to prevent the ingréss of ﬁneé to
5 | the lock plate 562. Sirhilarly, the O-rings 526 at the head 521 of the kéy 520
prevent ingress of.fines into the bore 515 of the body member 510.
| Referring to F IG 14, the foot-piece 560 is fixed in the Ibwer fecess 312
of the Iib sh__rou.ljd“30. The foot-piece i560 is fixed in place by an adhesive or
the like. A person in the art will appréciate that thg fobt-piece 560 may be
10 ‘integrally formed és part of the lip s-hroud 30. The lip shroud 30 is con_ﬁgured :
so that part of the foot-piece 560 ébuts thé'undérside» of the lip 20 when the |
) lip shroud 30 is mounted to the lip 20. The body member 510 is locked to
the foot-piece 560 by the key 520. The tapered portion 513 of the body
| member 510 wedgingly éhgages the tapered wall 313 in the upper recess |
15 311 of the lip shroud 30.

Referring to FIG 15, the Wear~ assembly 10is shown in a mounted
conditidn. In thle mounted coh-dition the boss 402 of thé adéptor. 400 is
capturéd in'the socket 302 by the retaining pin assémbly 50. The retaining
bin assembly 50 retains the lip shroud 30 in its position mounted to the lip

20 20. /Thé body member 510 of the retaining pin 500 obstructs the socket
passages 308 through which thek boss 402 was vdisplaéed into the sock'et’

- 302. The body member 510 thus.cathres the bosses 402 in the sob_kéts
302. Any forward force “F” on the lip shroud 30 is Counte(acted bya 'réaétion '

force “R” where the boss 402 bears agéinét the body h1ember510 of the
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retaining pin 500. The retaining .pin 500 in turn beafs against the tapered
wall 313 and the foot-piece 560. The foot-piece 560 is fixed in the recess 312
so any force traﬁsmitted to the foot-piece 560 by the retaining pin in the
direction of the reaction force “R” is transmitted to the lip shroud 30. Were it
not for the body member 510 in the socket passage 308 bearing against the
tapered wall 313 and the foot-piece 560, the forward force “F" would dislodge
the lip shroud 30 from the lip 20.

Part of the foot-biece 560 abuts the underside of the lip 20. Another
part of the foot-piece 560 abuts the underside of the boss 402. The
abutment of the foot-piece 560 against the underside of the lip 20 and the
underside of the boss 402 prevents the foot-piece 560 from being lifted from
the recess 312. | .

The wedging engagement between the tapered portion 513 of the
body membér 510 and the tapered wall 313 in the upper recess 311 of the |ib
shroud 30 phshes the lip shroud 30 onto the lip 20 as the key 520 is locked
to the foot-piece 560. The lip shroud 30 is semi-statically mounted to the lip
20. |

FIG's 16 to 18 are cross sectional views of the sequence of mounting
thé lip shroud 30 to thé lip 20 and retaining the lip shroud 30 relative to the
fip 20 by a retaining pin assembly 50.
| FIG 16 shows the lip shroud being mounted to the lip 20 by sliding
displacement of the lip shroud 30 in a rearward direction “A” onto the lip 20.
The boss 402 is displaced along the socket passage 308 toward the socket

'302 as the lip shroud 30 displaced toward the lip 20. As discusséd, the foot-
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piece 560 is already mounted in the recess 312 of the lip shroud 30.

FIG 17 shows the lip shroud 30 mounted to the lip 20. A leading
portion of the lip 20 is located in the gap 305 between the legs 303,304 in a
tongue-in-groove fashion to mount the lip shroud 30 to the lip 20. The boss
402 is Iocéted in the socket 302 of the lip shroud 30.

FIG 18 is the same as FIG 17, except that the lip shroud 30 is retained

in its position mounted to the lip 20 by the retaining pin assembly 50. The

body member 510 of the retairiing pin assembly §0 is received in the

retaining pin passage 309 in its position obstructing displacement of the boss
402 from the socket 302, The body member 510 is releasably locked in the
retaining pin passage 309 by turning the key 520 (not shown in FIG 18) from
the un—locked position to the locked position. The key is itself 520 locked in
the locked position by the cap 540.

To release the lip shroud 30 from bétween the adaptors 400, the key
520 is un-locked from the foot-piece 560 and the body member 510 removed
from its obstructive position in the socket passage 308. The lip shroud 30 is
then removed by pulling it forward and out of engagement with the bosses
402. |

FIG 1'9 is a perspective view of part of the wear member assembly 1Q,
but with the lip shroud 30 removed. The retaining pin assembly 50 is shown
with the foot-piece 560 at the location it would be in had it been located in a‘
lip shroud 30 mounted between adaptors 400. The body member 510 is
shown at its position relative to the boss 402 wherein the body member

would capture the boss 402 in the socket 302 of the lip shroud 30.
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The side-by-side engaged retainment of lip shrouds 30 between

" adaptors 400 provide for a more robust structure than had the adaptors 400

not engaged the lip shrouds 30. The loads experienced by the adaptors 400
and shrouds 30 during a digging operation are distributed between the
adaptors 400 and the shrouds 30 because of their engagement with each
other. A more even distribution of load between wear members of a wear
member assembly is beneficial to avoid premature failing and wear of the
wear members.

FIG 20 shows an exploded perspective view of a retaining pin
assembly 60 in accordance with another embodiment of the invention. Each
retaining pin assembly 60 comprises a retaining pin 600 and a foot-piece
660. The retaining pin 600 has various components and features which are
the same or similar to components or features of the retaining pin 500.
Selected features of the retaining pin 600 are described as the same as
features of the retaining pin 500 for conciseness.

The retaining pin 600 comprises a body member 610, a lock hember
in the form of a lock bolt 620, a cap 640 and two capture pins 650.

FIG 21 is a perspective view of the cap 640. The cap 640 is the same

~ as the cap 640 of the retaining pin 500. The cap 640 comprises a body 641,

a square key 642, a bolt 643(shown in FIG 20), and a counter-bored_golthole
644 in the body 641.

FIG 22 shows a perspective view of the lock bolt 620. The lock bolt
620 comprises a head 621 at an upper end 622 thereof and a shank 623

which extends from the head 621 to a lower end 624 of the key 620. The
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head 621 has a circumferential groove 625 in a sidewall thereof. The groove

625 is dimensioned to receive the capture pins 650 to seat in the groove

- 625. The head 621 is generally cylindrical. The head 621 has a square

socket 627 in the top for receiving a square tip.of a driver tool. A screw-
threaded distal end region 628 of the shank 623 has a lock formation in the
form of a screw-thread 629.

FIG's 23 and 24 show a sectioned view and a perspective view,
respectively, of the body member 610. The body member 610 has an upper
end 612 and a lower end 614. The body member 610 has an enlarged
tapered portion 613 at the upper end 612 region thereof for wedgingly
engaging the tapered wall 313 in the lip shroud. The tapered portion 613
has bearing face 617 which bears against the tapered wall 313. The body
member 610 also has a forward facing bearing face 603 which opposes and
bears against the rear face 416 of the boss 402, in use. A bore 615
extends through the body member 610 from the upper end 612 to the lower
end 614. The bore 615 has an enlarged counterbore 618 at the upper end
612 so that a shoulder 616 is defined partway into the bore 615 from tﬁe "

upper end 612. The counterbore 618 is dimensioned to receive the head

621 of the key 620. The remainder of the bore 615 is dimensioned to

receive the shank 623 of the lock bolt 620.

The body member 610 has two pin holes 619 which transverse the

‘counterbore 618. The pin holes 619 receive the capture pins 650 therein to

capture the head 621 of the lock bolt 620 in the counterbore 618. The

| capture pins extend transversely to the bore 615.
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FIG's 25 énd 26 show a _perspective view and sectional view of the
footQpiece 66, respectively. The foot-piece 660 is generally rectangular in top

view. The foot-piece 660 has a recess 661 in which the lower end 614 of the

~ body mémbe_r 610 seats. The recess 661 is generally rectangulér in plan

view. The body member 610 is thus not rotatable relative to the foot-piece
660 when seét'e_d in the recess 661. The foot-piece 660 has a screw-
threaded ‘h_dle 662 in the base of the recess 661. The hole 662 screw-

threadingly engages the lock bolt 620, in use, theréby to lock the lock bovlt'

1620 to the foot piece 660. The foot-piece 660 has a bearing face 664 which

 bears against the under side of the lip 20 and boss 402, in use.

FIG’s 27 and 28 show sectional vieWs of the retaining pin aésembly 60
in an assembled condition wherein the retaining pin 600 is locked tothe foot-

piece 660. The retaining pin 600 is locked to the foot-piece 660 by the lock

bolt 620 being screwed into the screw hole 662.of the foot-piece 660. FIG

27 ‘shows the lock bolt 620 partially screwed into the screw hole 662 and FIG

| 28 shows the lock bolt fully screwed into the screw hole 662. By screWing

the lock bolt 620 into the screw hole 662, the lock bolt 620 pulls the lock

“body 610 closer to the.foot-piéce 660. In use, the tapered portion 613 is

brought to bear against the fape,red wall 313 of the'lip sh.roud 30 as thelock .
bolt 620 is screWed into the foot-piece 660. The tapered portion 613 has a
beanng face 617 which bears agamst the tapered waIl 313 This allows for

the lip shroud 30 to be pulled onto the lip 20 by tlghtenlng of the lock bolt |

" The head 621 of the lock bolt 620 is captured in the counterbore 618
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by thé capture.pins 650. The Inck bolt 620 is thus constrained from axial
displacehent along the bore 615. The screw-threaded end regionv 628 of
the shank 623 of the Iock-bolt 620 exte_nds past the lower end 614 of the
body member 610. |
Throughout the specification the aim ‘has been to des_cribé. the
invention without limiting the invention to any one embodiment 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, the adaptor 400 may comprise an-

- adaptor body and an adaptor nose, with the bosses 402 located on the

adaptor /nose_. It will be appreciated that. various ’other changes and
modifications may be made to the embodiment described withbut departing

from the spirit and scope of the invention.
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CLAIMS.

1. - A wear member assembly for a Iip of an earth excavating device, the wear
_member assembly compnsmg |
a first wear member mounted to the lip, the first wear member havmg
a front end, a rear end, and opposite sides, the first wear memberincluding a
boss extending outwardly from at least one of the opposite sides;'
a second wear member mounted on the lip adjacent the first wear
member, the second wear member havrng a front end, a rear end, and
. opposite sides, the second wear- member mcludlng
a socket in at least one of the opposrte sides the socket
' adapted to receive the boss of the first wear member
a retaining pin passage in communlcatlon with the socket; and
‘ -a retaining pin removably located in the retalmng pln passage, the
retaining pin having a first bearing face adapted to oppose and engage a
bfacv'e of the boss received in the socket.and a second bearing face which
‘opposes and engages a load bearing face of the retaining pin passage.

2. " The wear member assembly of claim 1, wherein the second wear member
includes a socket passage open to the socket, the socket passage adapted
to have the boss displaced along the socket pasSage to the socket, and
whereln the retarnnng pin passage ‘extends transversely with respect to the

socket passage

3. The wear member assembly of claim 1 or claim 2, wherem the retaining pin
comprises: A }
a lock member having a head and a shank: with a lock
formation; and |
a body member having a bore in WhICh the shank of the lock

member is received.
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The wear member assembly of claim 3, wherein the body member includes a

’ - tapered portion having the second bearing face.

* The wear member assembly of claim 3 or claim 4, wherein at least part of

the shank hav'i'ng the lock formation protrudes from an end of the body
member. -

' The wear member assembly of any one of claims 3to 5, wherern the head of

the Iock member is rotatably captured in the body member.

The wear member assembly of any one of the precedrng claims mcludrng

a retalnlng pm assembly compnsrng )
the retamrng pin of any one of claims 3 to 6; and
a foot-plece which the lock formatlon of the lock member engages to

| lock the retalmn_g pin to the foot-piece.

The wear member assembly of claim 7, wherein the foot-piece has a bearing

face which engages one of the lip or the boss.

The weer member assembly of claim 8, wherein the boss comprises a base
and a nub formed on the base, the bearing face of the foot-prece engaging

the base of the boss.

* The wear member assembly of claim 8, wher_eih the foot-piece is int‘eg'rally

formed with the lip shroud.

The wear member assembly of any one of the preceding claims, wherein the

first wear member is an adaptor of an excavator tooth assembly.

‘The wear member assembly of claim 11, wherein the second wear member

is a lip shroud.
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The wear member assembly of claim 11, wherein the adaptor has a boss -
projecting from both opposite sides. -

-The wear member assembly of claim 13, wherein the boss is rectangular in

cross-section.

A lip shroud adapted to be mounted on a lip of an earth excavating device,

the lip shroud having a front end, a rear end, and opposite Sides, the lip

'shroud including:

a socket in at Ieast one of the opposite sides;
a retaining pin passage in communication with the socket the

retaining pin pas_sage adopted to receive a ‘retalnlng pin.

- The lip shroUd of claim 15 including a socket passage open to the socket,

and wherein the retammg pin passage extends transversely w1th respect to
the socket passage ‘ '

The lip shroud of claim 16, wherein the lip shroud has the socket, socket
passage and retéining pin passage in both opposite sides.

The |lp shroud of any one of claims 15 to 17, whereln the retamlng pm
passage preferably includes a recess inthe sude of the lip shroud the recess
belng adapted to receive a foot-piece which the retaining p|n engages.

A fetaining pin-comprising: ,

a lock 'member having aheadand a shank, the lock member
includihg a lock formation on the shank distal to the héad; and

a body member having opposite ends and a bore exfending'
between the opposite ends, the bore adapted to'_reoeive the shank of
the lock membef the‘body member including avtapered portion atone
of the opposite ends; | ,

wherem the lock formation is located outwardly of the body
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member when the shank is received in the bore.

Th_e' retaining pin of claim 19, wherein the head of the lock member is
rotatably captured in the body member. '

The retaining pin of claim 20, wherein the head of the lock member has a

circumferential groove and the retaining pin includes one or more capiure

~ pins extending transversely through the bore of the body member to seat in
the circumferential groove of the lock member, thereby to rotatably capture' |

the head of the Iock member in the body member.

The retaining pin Of any one of claims 19 to 21, wherein the lock memberisa
Ié(:k bolt and the lock formation is a screw thread. S '

The retalnlng pin of claim 22, including a foot-piece having a screw—threaded
hole which the lock bolt screw—threadmgly engages to lock the body member
to the foot-plece .

;T'he retaining pin of claim 23, wherein the foot-piece has a non-round recess

adapted to receive one of the opposite ends of the body member in.an

arrangement wherein the foot-prece is prevented from rotatlng relativetothe

_ body member

A retaining pin assembly comprising the retaining pin of any one of_claime 19

to 21 and a foot-piece which the lock member. locks to the body member.

The retaining pin assembly of claim 25, wherein the lock member is a lock

bolt and the fock formatlon is a screw thread, and wherein the foot-piece has =

a screw-threaded hole which the lock bolt screw-threadrngly engages to lock
the body member to the foot-prece

The retaining pin assembly of claim 26, wherein the foot-piece has a non-
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round recess adapted to receive one of the opposite ends of the body
member in an arrangement wherein the foot-piece is prevented from rotating
relative to the body member. '

The retalnlng pin of claim 19, wherem the lock member is a key and the lock

. formation is a dowel pin.

The retaining pin of claim 28, wherein the key includes a res'iliently
compressible bush located on the shank below the head.

The ketaining pin of claim 29, wherein the bore of the body member has a

shoulder against which the bush seats.

The retaining pin pf ény one of claims 28 to 30, incl(iding a foot-piece having |
a keyway through which the dowel pin is received in an unlocked position of

the ’key‘and_wherein the lock fdrmation"engages the foot—piece when the key

is in a locked position.

- The retalnmg pin of clalm 31 whereln the keyway is dlmensmned and

conﬂgured to allow the dowel pin to. pass through the keyway when in
register with the keyway, but to prevent retraction of the key from the foot-
piece if the key is rotated 90 degrees after the lock formatnon passes through

the keyway.

The retaining pin of clalm 32, wherein the foot-plece includes a |ock plate
and the keyway is formed in the lock plate of the foot- -piece.

The retaining pin of claim 32, wherein the dowel pin is located ata distalend

- region ofthe s‘hahk of the key and the lock plate has a slot through which the
~ dowel pin may pass when in register with the slot.

A retaining pin assembly comprising the retaining pin of any one of claims 28
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to 30 and a foot-piece having a keyway through which the dowel pin is
received in an unlocked position of the key and wherein the lock formation

~ engages the foot-piece when the key is in a locked position.

The retaining pin assembly of claim 35, wherein the foot-piece has a non-
round recess adapted for receiving one of the opposite ends'of the body
member in an arrangement ‘wherein the foot-piece is prevented from rotating
relative to the body member.

The retaining pin of claim 19 including a cap, the cap releasably securable to
the one of the opposite ends of the body member and including a key to
engage the head of the lock member, thereby to constrain rotation of the lock
member.

The retaining pin of claim 37, wherein the lock member includes a non-round
socket in its head to receive the key of the cap.

The retaining pin of claim 37 or claim 38, wherein the body member has a
screw hole at its end for receiving a screw of the cap, thereby to secure the
cap to the body member.

The retaining pin of any one of claims 37 to 39, wherein the cap includes a
bolt for screwing into the screw hole of the body member. |

An adaptor mountable to a lip of an earth excavating device, the adaptor
having a front end, a rear end, and opposite sides, the adaptor including a
boss projecting from at least one of the opposite sides, the boss comprising
a raised base on the at least one of the opposite sides and a nub extending
from the base.

A method of releasably mounting a second wear member adjacent a first

wear member mounted to a lip of an earth excavating device, the method
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including: _
displacing the second wear member relative to the first wear member

-such:that a boss extending ou'twérdly from a side of the_ﬂrst wear member is

displaced into a socket in the side of the second wea_f member;- N
locating a retaining pin in a retaining passage of the first wear member

such that a first bearing face. of the retaining pin opposes and engages a

face of the boss received in the soéket'and a second bearing face of the

‘retaining pin opposes and engages a load beAaring:face of the retaining pin

: péSsage_.

Th.e method includes locking the retaining pin to the second wear member. :
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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 different
claims have different distinguishing features they define different inventions.

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

1) Claims 1-14 are directed to a wear assembly for a lip of an earth excavating device, claims 15-18 are directed to a
lip shroud adapted to be mounted on a lip of an earth excavating device and claims 42 and 44 are directed to a method
of releasably mounting a second wear member adjacent a first wear member mounted to a lip of an earth excavatmg
device. It is considered that the feature a socket in at least one of the opposite sides, the socket bemg in
communication with the retaining pin passage comprlses a ﬁrst distinguishing feature.

2) Claims 19-40 are directed to a retaining pin. It is considered that the feature of the lock formation being located
outwardly of the body member when the shank is received in the bore comprises a second distinguishing feature.

3) Claim 41 is directed to an adaptor mountable to a lip of an earth excavating device. It is considered that the feature
of the boss comprising a raised base on the at least one of the opposite srdes and a nub extending from the base
comprises a third drstmgulshmg feature. . :

| PCT Rule 13.2, first sentence, states that umty of invention is only fulfilled when there is a technical relatlonshlp
among the claimed inventions involving 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. ‘ '

| Each of the above-mentioned groups of claims has a different dlstmgurshmg feature and they 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
‘claims do not satisfy the requrrement of unity of invention a priori.

| Note: ‘ '
-a)  there is no claim numbered 43

b) claim 44 has been construed as appended to claim 42 '

Form.PCT/ISA/210 (extra sheet)(July 2009)
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Information on patent farﬁi_ly members . 1 PCT/AU2010/001676

~This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
-above-mentioned international search report. The Australian Patent Office is in no way liable for these pamculars
which are merely given for the purpose of information.

 Patent Document Cited in ' | Patent Family Member
Search Report ' '

US 3762079  CA 988554 " GB 1378738 P 49071705
WO 2007016719 AU 2005203574 . | I
| WO 2008119102 AU 2008234400  CA 2719712 US 2010162595

Due to data integration issues this'family listing may not include 10 digit Australian applications filed since May 2001."

- END OF ANNEX
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