WD 2004/ 099510 PCT/ US2004/ 011265 WEAR ASSEMBLY FOR
THE DI GG NG EDGE OF AN EXCAVATOR Field of the

wo noognddson The present invention pertains to aP@EES2004/011265
assenbly and particularly for the attachnent of a
wear nenber to the digging edge of a bucket or other
excavator. Background of the Invention It is a comobn
pr act 'Y BARASHEIBE YWOR THHEDY-SING BIME Qff ANFXCAY¥ATOR
and shrouds along the digging edge of a bucket or
offiedd ofcthe dventiont 0 protect the front lip from
premature wear. The teeth project forward of the lip
t o easEhgersentainvenioanpkribineate & pveaheassegrbdyradd t partieularly for the
gathered in the bucket. The shrouds are nounted to the
| bachmenved A weliemeéreldr o the Aggingrdgreofappeket poathat excdvator.
wear nenbers, and particularly the teeth, are often
piBaciagoinid ofithe Sdvenaorki ng conditi ons where they are
subj ected to very heavy | oading and a high degree of
wear i nQ.is £xeamah iphgtitecwtsbouad @eganentard in the fipmsefdeali aad shrouds
multiple of parts including, for exanple, an adapter,
aalag he alpding ¢dpekof d acladaptotier kacavator @arpravedtnthé rigpnt lip from
end configured for attachment to the front lip of the

bﬁf‘elﬁﬁ‘&ure sk Qs pdjest Ne4re of thrdipnto $eselphetfliun kadireak up the
the point. The point 1s a tapered nenber provided with

a ot RRNRY L Redetdd-iR @Rtk T MRKhds &8 ehduaRE Y@hdllip between the teeth.
openi ng socket that receives the adapter nose. The

| QGkeah Be fat)%recyi’ﬁt%&i the RS mY¥RBHrs, 388 %EﬂﬂkMax‘lyotHéQEah,t &€ often placed in
point to e adapter. Although the points wear out
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wear and require periodic replacenent. Adapters are
of k& | ded to the bucket lip, such as in U S. Patent
0 gaﬁ i

No. 4,577,423 to Hahn. Although wel di ng securely
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g earth-penetrating end
and rearwardly opening socket that receives the adapter nose. The lock is fit within the
wear assembly to hold the point to the adapter. Although the points wear out most
frequently, the adapters are also subjected to wear and require periodic replacement.
Adapters are often welded to the bucket lip, such as in U.S. Patent No. 4,577,423 to
Hahn. Although welding securely attaches the adapter to the bucket to withstand the heavy
loads, the replacement of weld-on adapters is difficult and typically performed at a shop

rather than in the field. This causes the bucket to be placed out of commission, which,

particularly in the case of the larger buckets, can result in a serious economic loss for the



operator of a mne or other excavating site.
Accordingly, the tinme and difficulty required to

wo 20mesand i nstall such wel d-on adapters has PeDUS004/011265
be a significant deterrent. To enable replacenment in
the field, adapters have been devel oped that are
mechani cally attached to the bucket |ip. The npst ]
cOPATRRr ofs MiNG\an OfST excYAtiaR site. sfgqordinglydpe me epd gifficuly required
shown in U S. Patent No. 4,267,653 to Hahn). In these
atorgmgenandtinstalt syeh weldzon adeniers hasgpreved tobe 2 vignifigpapeerrent.
conprises a pair of bifurcated | egs which straddle the
bucket T¢ igpablEaepla¢emgnivfin tthe figlfa padapteisnbavgdleesn adeveloped that are
opening that is aligned with a through-hole or keyway
f oecledicalty atteghdd o thé budket linicKbe motrremmoaris &nefén af a tWisler-style
legs are fornmed with ranp surfaces that are inclined
updupted (g dasasivayn fir UrS. Phtentrs 9267 6§ tooihaim). nysthesa agpegsinents, the
and wedge are inserted into the aligned openings and
t hrap ughnating endt o tbeadaper chmpasdaptpair dofrbifupdaddegsMohieh straddle the
specifically, the spool is generally C shaped with
abiigket At Eagh ¢egouinlid g@ldptedintlodesramoparghgy/thetng aligned mathrazhugh-hole
surfaces of the legs. Insertion of the wedge between
t bekspaglformad th the ép bf Metbucket.t Nie: refirendgdt-tholegs oe dergred with ramp
the spool rearward with the arns riding over the ranp
S wirfaaeethaOire til@ink® gpwarl And Rivay Walh, tht Réspadtive opédieds. t A&pool and
| egs against the inner and outer surfaces of the lip
t Qe8QRCALE Eh_ﬁeh&l e HeCAlighéd PhpenGRs andenrb@AdRld fo sttt thy adapter in
inserted into the assenbly by repeated blows with a
| 8.8 hammer. This can be an onerous and ti me-
consum ng task for field workers, especially to
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It ggg#%}ly Fh%ﬁ%ﬁ Eﬁeergmﬁ ArfacREGOME 1400 3R eMiBABE tﬂée\@égge between the spool

oadi Nt risking loss of the adapter.
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adequately hold the adapter to the lip. Further, the wedge even when tightly inserted can
become loose under heavy loading, thus, risking loss of the adapter. A siéniﬁcant
contributor to the loosening is actual stretching of the C-shaped spool under service
loading, such as when the legs of the adapter shift on the lip under heavy loading. At
times, the wedge is welded to the spool in its tightened position in an effort to resist such

loosening. This action, however, prevents re-tightening of the lock, which allows assembly

looseness, resulting in higher stresses in the wear member and a faster rate of wear on the



WD 2004/ 099510 PCT/ US2004/ 011265 1ip. The wel di ng
toget her of the wedge and spool al so causes renoval of

wo bedhosko to be nore difficult. U S Patent NeCT/US2004/011265
5,653,048 to Jones et al. discloses another
mechani cal ly attached adapter. In lieu of a
t hrough-hol e, a boss is welded along the face of the
Ilipp. Thenweldipg gogesher gbHgreds and Prabute eaversi Emper &f \ﬂeedlock to be
in a conplenentary slot forned in the |leg of the
aderpudéficuliAn opening i s provided at the rear end of the
leg for receiving a lock. The lock, then, abuts the
rear &hg Refent Be. bE5X04td Jones ot @hrdissioses anothep meelisaisriiyattached
to prevent the adapter fromsliding forward off the
brdserarid liehef hitpoughHidle atblabssis pretsigd dlong rsdaceseffpokp. The boss is
nost teeth, there is a desire for inprovenent for use
i gtnﬁxma\Taa‘napedt yples rebavteddisl 4 vemplemenddrly yslgtafogeed in the leg of the
vertical orientation |oads fromboth the top and the
heaiptern Al bpsiirigds proviSgdmethy raaf endhef thelegrfon reeeiving & haek. The lock,
present invention, a wear nenber is securely attached
ttBer, AButh the redr ead bfithks ®bss and that th@rwatikafalveaomeningyto arevent the adapter
mechani cal neans that facilitates easy installation
a6 SRATRY Brwaldrbfathe Goskadnd ehenlip. hwaiile this peotdeo foddsapport for most
present 1nvention, the lip is provided with a
t RERUBHe RO @sROtbr &nﬁ@ﬁéindno fos @slin @xéviveatypesthiielelivan equally large
place. The boss and wear nmenber include a tongue and
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resisting the applied |Ioads. The through-hole is

a§ﬁﬂh§g”hqh5ﬁg@hﬁﬁ,a |l ock to prevent renoval of the
wear renber fromthe lip. In the preferred
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of the wea mber to provi de enhanced resistance to

! %toﬁﬁe?kx%() 1?{?' MEEGh R xﬂegl?sC{hﬁgamﬁtﬁ‘te@Qig% frs@NatidnR&d redmid¥al.

a rear nber to engage he rear of the
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aX|aI orces suppor t functlons to protect
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member from the lip.

In the preferred construction, the boss is positioned at the rear end of the wear
member to provide enhanced resistance to lateral and/or vertical loading. In addition, the
lip is formed with a rear member to engage the rear of the wear member and provide
additional resistance to axial forces. Such added support functions to‘ protect the lip and
provide it with a longer useful life with less maintenance. Preferably, the rear member is
formed as part of the boss, to complement the support provided by the boss and better

stabilize the mounting of the wear member on the lip. Moreover, irrespective of whether
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functions as an abutnent, the rear nenber is

w@e@ieyaind y provided and fixed to the rails fBPET/US2004/011265
enhanced support. The wear nenber preferably has a
pair of rearwardly extending bifurcated |egs that
each includes an inner surface to face the lip, a rear
Wk | rearamerhler ferstipnsogresrs atutmenteth mepsrmdnzhse is prigEprabhe provided and
rear wall to receive a boss to resist |oads applied
dfixddrtg thegeils fanenbpened suppbsr war d of the slot for
receiving a lock to retain the wear nenber on the I|ip,
and a Thetvesaamewhér prefecablyrids mgaibeft remwardihexteridong bafucbated degs that
opening. In one construction, the bosses are fornmed to
beach évhirdad hryinhershefpeedo fdct thedips & exar tvhlkta sldtitha opents gn thiaenner face
rear end of the through-hole in the |ip, and a main
badlytht Feat whil @sreadiveobads foaedst ddads bppdied dyrifgaise anppe@bgforward of
with the wear nmenber. Bosses are preferably provided
atHengottBe rdcBiRBIg a Tddkaoasdint he vaat @fendbac en alie tipeardi p ldteral wall
hold the inner and outer |egs of the wear nenbers. The
| Bltede UeBdeh @t sit ahdi@e bp@sngand bosses resists
shifting of the legs which in the past has led to the

St r essiREe cRNEIHRE, tAOBoskRASERING t8be béRrdII9TKshaped with a stem that
Preferably, the bosses are welded to the lip and to
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formed to accommodate a Whisler-style adapter can be
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cooperati n structure on t spool~so that
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includes a thread structure that engages a cooperating thread structure on the spool so that
the wedge is driven into and out of the through-hole via rotation of the wedge. The use of a
threaded wedge and spool eases installation and removal of the lock, and reduces the risk
of lock loss during use of the excavator. Moreover, the threaded wedge can be easily
retightened to keep the wear member snugly mounted on the lip.

In another aspect of the invention, an insert is provided at the front end of the
through-hole to provide increased bearing support for the wedge through a longer bearing

length and a higher hardness, less deformable material than is possible in the lip itself.



| ength and a hi gher hardness, |ess deformable materi al

than is possible inthe lip itself. 4 WO 2004/ 099510
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i ncreases the strength and stability of the wear

menber on the lip, leading to |onger service life of

the wear nenber and a. reduced maintenance requirenent

on thells presepy teniion sigpificrrly nerraset By strengkh iyl Yejlity of the wear

it also increases ease and safety in fixing wear
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| arge hanmmers are required to install or renove the

| BRltengpce awemegt ibithe livddYith Hee of the preferredhipgking Hlgvice, it also

lock is elimnated. The | ocks can be renpved and

i HSteases sasecrnd sriety iarfxingewedr membsrsdp adin §f abuskettqieother excavator.

repl acement of the wear nenbers in the field or

eNedgge hammyis arqylead eeduinsisf]l or endyg dke lack.t e resdto whrk under the

t he wear nenber offers maxi mum possible resistance to
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use. The abutnments further stabilize the teeth and

r eastly: to geatlyegseghe teplacdmeannef th wedrendnibershiy thedsidsdrietsgwhere.

axi al loads. The bosses can be attached to new |ips

f or medTheplagsmenthd thedwseat tigrrearef ¢hei vedar mgmbempsTfersrasximemepossible

originally constructed to nount Wisler-style
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reti ghteni ng advantage of the | ock reduces the

f fietyerenabylizefthd iepthrand nédaoasteas emthe fphowi e $ip Ibyneedting axial loads.

adapter service. Brief Description of the Draw ngs

FTieib@sek chisbatpetiedpe aéw Ues fointdll tohisethy\Bektesas 5ektig 1iPs that were

accordance with the present invention. Figure 2 1s a

Cbi9gifial eohdt@BRY to/mEitt WAk &er-s3y10 Bdhptets) €Thid addltiohsl sb#Y Bong with
1. Figure 3 is a perspective view of a portion of a

| the @figh@éhi@_@@éﬂttaﬁé oMt 1R S8@Res Bet REMBRLY Bf lip maintenance and
accordance with the present invention. Figure 4 is a

pﬁros,g@gtoh a¥dpBs@fict.he two bosses to be attached to
the lip. Figure 5 is a perspective view of a keyway

| BRief DescRp@GEOF fl@Prswied N the present  invention.

Figure 1 is a perspective view of a wear assembly in accordance with the present
invention.

Figure 2 is a cross-sectional view taken along line II-II in Figure 1.

Figure 3 is a perspective view of a portion of a lip of an excavator with bosses
attached in accordance with the present invention.

Figure 4 is a perspective view of the two bosses to be attached to the lip.

Figure 5 is a perspective view of a keyway insert in accordance with the present
invention.

Figure 6 is a rear perspective view of a wear member in accorciance with the present

invention in the form of an adapter.



Figure 6 is a rear perspective view of a wear nenber

in accordance with the present invention in the form
w@booansmdapt er. 5 WO 2004/ 099510 PCT/ US2004/ 018RBES2004/011265

Figure 7 is an exploded view of a | ock in accordance

with the present invention. Figure 8 is an enlarged

front view of a portjon of the spool show ng a ratchet

paw . Flﬁrgmseangexg ded et g{felef Pecardance WEtrPres Hanyention.
menber_ partially fit ontg a |ip provided with the

bossed B¢  FeAnSPiEeA roph\iek o ppriien ofithesppol shewipg a ratchet pawl.
perspective view of a spool being fit into a wear '
assenBigrs A 1S AcPIPRISHNCeVIRN tsHOVING Joeyemembef\afiallyfit onto a lip
Figure 11 is a perspective view of a wedge being fit
im%d%dV}@a?hea§5§éhmt§enrﬁﬁentaet€@flmnce with the present
invention. Figure 12 is partial, rear perspective view

of an FaguwelfAa iayperepgatpeeyicw Ffgu seool Deing it pér 8 peear jageembly in
view of an alternative outer boss to cooperate with
t4¢eordange prth thegfresentgnyeatia®. Figure 14 is a parti al
perspective view of the conbination of the boss and

adapt diigurd [l (s tar perspectiva evy wf @swddzedreihgl 8t it lowear takeembly in
lip or inner boss. Figure 15 is a perspective view of
tdveordmee pfithghegaengnt ifiventiom.e to retrofit a lip to use
preferred aspects of the present invention. Figure 16

i s a peguspElisiperial reanpadpetthe vipauefanfaitarhative adagiterg used

to position and attach the bosses of the present

i nventFigune 1Disaa pérgpectiveguiéve ol dn hBermative loafee dbisute cudpwitOwith the
the preferred weld pattern in fixing the bosses and
kdypenyofimiges 12.t o a |ip. Figure 18 is a perspective

view of a wedge of an alternative |ock. Figure 19 is a

per sp&idure/ &4 161 £pired] parsparacd vie® of dPeInatiativh bhtHedss and adapter
wedge of Figure 18 in formng the alternative | ock.

illustrated in Figures 12 and 13 without the lip or inner boss.

Figure 15 ié a perspective view of the use of a gauge fixture to retrofit a lip to use
preferred aspects of the present invention.

Figure 16 is a perspective view of the gauge fixture being used to position and
attach the bosses of the present invention to a lip.

Figure 17 is a perspective view of the preferred weld pattern in fixing the bosses
and keyway insert to a lip.

Figure 18 is a perspective view of a wedge of an alternative lock.

Figure 19 is a perspective view of a spool to cooperate with the wedge of Figure 18

in forming the alternative lock.

Figure 20 is a perspective view of an alternative boss.



Figure 20 is a perspective view of an alternative

boss. 6 WD 2004/ 099510 PCT/ US2004/ 011265 Detail ed
wemaen9gsto on of Preferred Enbodi ments The presBCL/US2004/011265

invention relates to a wear assenbly 10 for nounting a

wear nenber to a bucket or other excavator (Fig. 1).

The present invention is particularly suited for

mbgtailed Beseripsian of Brefarged Bmbagimentsavat i ng tooth to a

lip, but could also be used to secure other wear

menber Bhe preseht ineeng it wslates o Fyrearasseabhf | (ofos maunting g waahmember to

invention will be described in terns of nounting an
addyptlet or otlzer |expavefor {Figudk etThe Ipresemteingsnaiop|ie pafticplad suited for
defines a digging edge 16 of a bucket, and includes an
i nentingf mcelafitsr Ehfbr an excavamgftagh @8 lipFhwgsould-agsodiedis@] to secure
A front tab 22 preferably projects forward fromthe
dbtgi mgaredig@bére sichl as rshpiudci fgr aas Fugipoistiomghe evention will be
adapter 14. A through-hole or keyway 24 is provided
i Besthigedlih perels b2@bUnying e@adapted toof lipt @fta l@2ketWhi | e only a
small portion of the lip is shown in the draw ngs,

t he | i onegkdange, dipriardefiyesi andiggiticedge 36 bt £ budket, apdimehides an inner
apart tabs and through-holes for the nounting of
s@xen 8land @ebiter facd Te(Fsc kBtand b)) Al®ni {ab 23 ipkedérably projects forward
enbodi ment, the lip has a rounded digging edge 16 and

aﬁo@&ﬁ@ai@gmg eli@Oioqd #bpliing 4@ suppdiizahe B@dpes 124 A through-hole or
hbvertheless many other |ip configurations are

Sy Ay22 if ﬁx‘va@@m%& fip tif@tly kAR bPiAb 2BOKEEIS 0AR Akl portion of
flxed to the lip rearward of and in alignnent with

edfehigh 8 SR mhAE Brawdihs( ik &5 - wolﬂd%r@ﬁgnl?)mch}?cfeej §kidbbyspaced apart

an inner boss 28a is secured to extend along inner

f e a&@thr I§h|HoF?:s ¥ ﬁ@ %oﬁﬁ‘tn&%fesﬁvé?ﬁscg'eﬂ? &Pthle ‘°bu§l€e@ u ‘h? thetiustrated

exten g outer face 20 for each through-
185 T % i o o
2&93‘%2*@'}% zwegg etnbdss Biny iRer 1%*1% tggﬁagpggym@f&r 3 with the
nechﬁnlcal nmeans. Al so, while the bosses are

pFWFeggbly fixed directly adjacent the through hol es

24, ?%’ %FO%Q are, @xedS B%ﬁee fjp Fe%rwarar de an% in a gnmen{ Qv"{g each through-hole

holes

24 (Figs. 1-4 and 9). Preferably, an inner boss 28a is secured to extend along inner face 18

of lip 12 and an outer boss 28b is secured to extend along outer face 20 for each through-

hole. Nevertheless, a single boss on the inner face 18 (or outer face 20) could be used.

Although the bosses are preferably welded to the lip, they could be formed as an integral

portion of the lip or attached by mechanical means. Also, while the bosses are preferably

fixed directly adjacent the through-holes 24, they could be spaced rearward of the through-

holes if desired.

Each boss 28 includes at least a main body 30 that extends in axial alignment with a

through-hole 24 along either the inner face 18 or outer face 20 of the lip. The main body



Each boss 28 includes at |east a main body 30 that

extends in axial alignnent with a through-hole 24
w@bongowsia her the inner face 18 or outer face POr/OUS20041€11265
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30 preferably has a T-shaped configuration with a base

32 and laterally extending flanges or rails 34. The

uHteesrabbishasfa T-apedifindigeatioevithe basst 3 ang lateielly extgnding flanges

that generally face the lip to hold the adapter to

t draails 3. Tdewadertiddsof the railsa4rdgfine hddine swsfaces 3¢t genanaly face the

simlar shapes (such as a dovetail configuration),

olifnér hdld theaadaptas tor thatlipp rdaviedieless,be nrain badygouldhisivel |0ﬂgr similar

surfaces facing the lip (see, e.g., the later

dihapessGach ad & elometbil wenfeguimtidn)yetiter iformaipypu thet proRide4dther rails or

or even a parallelepiped or other shape with no rails

Olioltiag dinfapes ticirgcibs lip (Atd, le@ughe datdyodiscustied hltervativet entmidiment in

rails or holding surfaces does not hold the adapter to

t higudes P2-14)) ot beensapaealistepiped oa ofhesitape dith ms Faibsr ortodding surfaces.

like, it does still provide |ateral support for

r RBhdilgh A Boéshaittaplaie£d rdile alkoldiAgl stirfacexdpkd yot hbkiehd atapteeto the lip

and groove arrangenent could be reversed such that

t hethbQsfie dal iapasT-bhuped beds dor i ik GEddLe Stil ptdidpUidteral support for

defined by the wear nenber. In this arrangenent, the

hekigiingihe ?f)l@éael%ad%f Ab@tidRas, thb adsngneahdstgrdw& \Bthsgement could be
novenent of the wear nenber (i.e., away fromthe |ip)

Slte'vérgedgﬁﬁﬁ ridtliife HRS QetipWahél slohehat kdeivBiih téighe @eficdi Biethe wear
in the slot of the wear nenber. The bosses are al so

PhEhE& a0 LY tﬁl@%ﬂaﬁé%eﬂﬁl thy HoREY Setackd dEMhdGodsOMar %stsh%utward

rear, to facilitate ease of installation and renoval

oﬂlowﬁ‘?‘en‘(\’g?{he NRADGEMbAINE Y & ay m%sh ?V'sltllm F&Qral@m toward the lip

Iongltudlna taper are p055|b e, par arly where

?eaoﬁan@@%ﬂy%@oﬁpﬁa\g&rﬂl\éﬂf Lable to include the

osses 28 0O pre erably each includes a

r ear nﬁ'{gbo% se§§re2atlsotﬁggferraﬁl§' lox‘r;ﬁqﬁlggl gere , H‘enlf}%dt %Q tfn@rear, to

provi de ‘enhance port “for-t ra Iy exten |ng

%c;rh?ate?’ %"as? éf Jin%(gll%uloh Gnd aamvglad’ftt}% \%a?a enb&2’ H'We?rbors;?es with no

al ong eral projections

1S, tr
e Brdbbael g PO s PR s T il e avatabe
t.endi | d , Fi 3), th
B aIBe kP Fea To and exiends laterally

The bosses 28 also preferably each includes a rear member 38 at the rear end of the
main body 30 to provide enhanced support for the laterally extending rails 34 or the like.
In particular, rear member 38 is fixed to the lip and along the late'ral projections of the rails,
at their rear ends, to strengthen the rails in resisting the applied loads. When outwardly
extending rails are used (e.g., as in Fig. 3), the rear member is fixed to and extends laterally
outward of at least part of the main body to provide enhanced support for rails 34. When
the boss defines the slot, the rails project inward, thus requiring no lateral outward

extension of the rear member. While rear member 38 can be spaced from the rear wall 52



outward of at |east part of the main body to provide
enhanced support for rails 34. Wien the boss defines

WO bw48hstg the rails project inward, thus requPCT/I§NG011265
| ateral outward extension of the rear nenber. Wile
rear nmenber 38 can be spaced fromthe rear wall 52 8

004/ 099510 PCT/ US2004/ 011265 of adapter 14 dur

V@é*%al?t?f ’ca‘ﬁ"“&g é‘EF > BeFap 8lsp P BasEtPned oAbyt the ﬁ%apafd 8% - 4 amd 9). In
(Fiq?. In the illustrated enbod
rar %{éﬁs% Fmé@‘@iﬁteﬁﬂ%m%b?réésef‘tep%% drlgast &at%aé!,vdwort%@e base 32,
base 32, ~and preferably, also laterally and outwardly
bayioneferelly) alsalaterpibnansdbintvaraly beversk s i% wihen abmsw&ﬁd@eter 14 to
the surface area to abut the rear end of the adapter.
THPgmigS ihersvrface g te ebut the sensrend 108 thecastapter. + Kbis Abpimeati provides
| oads and rearward shifting of the legs so as to
r eigperbtotrpwst [thesapplieddpsls iapdirepry ardhghifting gt the lags| greastte resiuce the loads
lip 12. Precluding axial shifting of the legs al so
rapgliekt the giggiog edgeskdsofilipplds ddectudingraxial shikingred thehlegsralsokreduces
that the lock will 1oosen during use. Wien used to
athestresskspimppsed on thebck wed the risR thet theHeckawdbloesenrmyingese. When
machi ned to assure close positioning of front surface
3Bed 0o rdradagten B4, 5@arwhedls S2hef thel agetpear may e msthisddi W assure close
onto the lip and abuts digging edge 16. By relieving
t pueitipoinp df frgntandacs 36 essayyllsiS@ dvhien tHehdapérggfingsledae thé lip and
the lip, as conpared to a conventional Wisler-style
adbaptdégging dige 16.pBwrdlievihg e poomiyey andridessrapplitdrte tHealigping edge of
mai nt enance during its useful life. Ordinarily, in a
cthavipnis congaredlto 3l @hventiyhat Wikslapstae adipie, the Qipt widlf ladthenger and
lip suffers considerabl e abuse and nust periodically

beqiitél 1bds thdinteNsinbdduMRgGts AkefAITEr ORBALTY,3h a cOhvieR@MHANWhHIEer-style
rear nmenber is preferably fornmed as part of the boss,

| ddagon) ik BéntdfIRPRY %&r@@&n&d&ﬁﬁl@ raB6ket82d Qhust Sodically be built up
integrally with the lip. As a further alternative,

f Wy eR W harem3RAaIC HhBEHMNOWa HlRidmBe il ee@e%blpﬁ%e@ss part of the
inserts 41 to protect the boss 28a. Tﬁe wedr pads are

%@I & BRldvbe aacfarmehAed cdrbd fa dr 858 8 Fal F3vitt the fip.ONt

surface 39a of the boss, although othér arrangenents

could AQ:ed fdﬁﬁ&i alt&ﬂ%nfeeﬁ&g §ﬁ?zg@@9a %aﬂrb%f gcg\fl@eq 375191 \9&? Bgdb sV inserts

and support the wear

ltt@ﬁg&gcttt 63@? 58:1 ngtﬂe A rﬁ%@sca?%g %’é?ﬁtl'}t? tath Sve[o%ﬁ ?f?‘t ‘r;g'c'essas 43 in

pre erre are purne

?{'V\%lt %\}ggarcé ggel d&q cﬁg aﬂL L{g \ngg{}an%?rgléc’nt% (IIOrl]lkF bIEE %lg)é recesses are

are a

preferred to position and support the wear pads, but the wear pads could be attached to the
front surface without the recesses. In the preferred embodiment, the tack welds are burned
off for replacement of the wear pads. In Figure 20, two wear pads 41 are attached to front
surface 39a — one to each side main body 30a. Nevertheless, other arrangements using one
or more than two wear pads could be used as desired. Moreover, the entire front surface
39a could be covered with a wear pad. The wear pads are preferably metal though other

durable materials are possible. The wear pads could be formed of material that is softer,



surface 39a - one to each side nmain body 30a.
Nevert hel ess, other arrangenents using one or nore

wo baa/ovasoo wear pads coul d be used as desired. MT/ES2084/011265
the entire front surface 39a could be covered with a
wear pad. The wear pads are preferably netal though
other durable materials are possible. The wear pads
cByfer Hetht simeas e maferdliofithy E%fﬁes'r sFggpewple, thg wyar pads may be
2004/ 099510 PCT/ US2004/ 011265 harder or the same as
t ﬁ‘é“??é?‘b?ﬁ aggotter metpldo priueeie rabgyndegfihasiear mepbeygigrito gappsting the

nposed of a softer nmetal to reduce the

r QB’@fLﬁ%fa‘t?f”P KBigWe20)-nEhpwearpags may plsphe eomrpsehef a hardgrtmetal to
surface 39a (Figure 20). The wear pads may al so be
compbwedd of a harder netal to resist wear. In a
preferred enbodi nent, each boss additionally includes
a st eningoprefemed exbedinient, ¢agk boss rdditiciadly entludeb p stegh4hthiaeextends
24. The stem provi des greater support for the boss
aged thetadjatdne thapyehitett 24 dts, stquaptovoies grebtyr support farghe boss against
menber 38 is forned as an abutnent part of the boss.
Tthe appléach ladds ppasti@ibdrlyswhenaedr mmenben 88l isoiotneed dsomsabstnRBapart of the
28b to be welded to each other to effect a cl anping
obosgr Thpsterg alsb ehdbdeslthepiniyr ahdheuttrdmses 28a) A8 toereatilded to each other
enhance the strength of the attachnent of the bosses
t @ dffeet d digmpid@oc@pPinigloif theiliptbyiigivses bndhe@by BOBA&@She strength of
28a, 28b, the ends of the two stens, together,
pthefatichblelt dfakgBoasestd the §ip OTY @asd Zhit MtdrémnédtibAbEbGses 28a, 28b, the
wel ding procedure from above the Iip of the bucket.

ThRls S eEBwalstend, SiRelBée bRfaddy fomMal HreldtgtodvB @l th Racilitate a welding
wi t hi n t hrough- hol'e 24. Neverthel ess, the stens coul d

broedtutel fBsh aBtve itheClif SHthe/budkR@N THS Q6ins rd aRH PieF@AVIE WeRied to the lip
Wwth | ess severe | oading (see, e.g., Fig. 20). Adapter

14ithis tﬁoﬁ‘ﬁﬁﬁol@@%v&@@l&s‘ the WHﬁtcgﬁidtbQ obfied pti@flarB; when used
bucket to hold the wearth-penetrating tooth points’in

lnaeﬁelr((rh:ﬁél?s with 1Ess s@ve?@féa(ﬁng‘l-és} %d@fg 86). 14 includes a

forwardly projecting nose nnuntlng a point 45
(Fi 9S. AdapRPd42) o AAH
blfurcatggplegsa48 to g@%gﬁg diéquhﬁpfa]ﬁwkatOhom'he

PEEh AR oAl I 69, B b g 3L (BT, s
t F)Fwé ?fl}j;rcgg&gﬁ%% e4{4 fo Pg'n(oﬁgt%gzaefdmtaﬁgFgf 2][ anl'gie2),1.an h araglgltmg end

t %6 %ﬁ 'bqu@c%ed legs 48 to straddle the lip 12. In the preferred embodiment, the legs are
of equal length and are each provided with a slot 50 shaped to receive the inner and outer
bosses 28a, 28b. In the illustrated embodiment (Fig. 6), the slot is T-shaped to matingly
receive bosses 28. However, the slot could vary so long as the slot shape still receives the
boss to provide the desired support to resist lateral or outward pressures on the legs.
Moreover, the shape of the slot can vary depending on the shape of the boss and the loads

to be resisted. Further, limited advantages can be obtained through the use of a boss and
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recei ve bosses 28. However, the slot could vary so

|l ong as the slot shape still receives the boss to
w@emnioghs1d he desired support to resist | ateral POI/US2004/011265

outward pressures on the | egs. Mreover, the shape of

the sl ot can vary dependi ng on the shape of the boss

and the loads to be resisted. Further, limted

asloten eujpone ahthednnspead peter fapsoide RO phthelipe aliffough Bettes support is

and 10 WD 2004/099510 PCT/US2004/011265 slot on only

oprovigied theugh threeuse ahlebtiobesess 28ac88. 18, 20 of the |ip,

al though better support is provided through the use

of botAs fres §eEigR8 4, the8lots SBsiresensn in the Fagwalls § oftlpgs 48 to slidingly

slots 50 are open in the rear walls 52 of legs 48 to

stdcelivatleyposseetheieine Kakle sdidsloeX) priferablyninclides la recgbsdd stablt43 spaced

50 preferably includes a recessed wall 43 spaced from

afrdmfaad ifsgng the raspspec facy ¢8,f28ad 1ip8,2. 20nafowedpoftion 44 sets between

narrowed portion 41 sets between the recessed wall 43

amg redessell iwalltdo aglé then@ toelefinantferainisgisirfacet74d oppose ppldsg surfaces

hol ding surfaces 36 and retain rails 34 in grooves 59

0B6 shdtetdd railkadahn $tadkeSH pff @iteitabiiach akot 60 @eeférably@k@nds forward

only a short distance fromrear wall 52; i.e., a

dbSil aRE&t aip@R@XomREeat WalbsRiak., b distane: dpprogirhatell eqﬁaﬂl&) the length of

mai N body 30 of the boss. In "this way, the | ateral

WeHelmardtbady 0@ tHeot 10thiswa), tHeQateranwabsy at thdfeont 6O46t 50 can abut
wal | 56 of boss 28 as rear wall 52 of |eg 48 abuts

I BRIFINEWRE 56 3Bbds928 @ssﬂe&thﬂl’(ﬂ@df'l CF 4@Mlsires rhedasds 38 Byresist axially
using both the front wall 56 and rear nenber 38, the

S%;Ih@& QoA By R §$thr\:ﬁe gt Wamds &ar}egemém?férmﬂ% §uPface area
ower the stress in the wear member 10 and lip 12

1%{1 \é@dahs éfh HeaxenlzE0 19@&1 tﬁeeétaes@fﬁrtgé@ea% o RntBP 1 ®nd lip 12.

|gs and 12) or only partla y across (not
S t u r
nz%\é@zgray 208 B 055450 0 1 o o

grggrp(%ll@g%? r%olg] v@gpt S ui({ ﬂ%ev‘é@lbg ﬁ(?ers% r%ﬁﬁﬁt%‘? Hg:%gsary for the

I'n dnot her e i ment

(Ei.gs, % - 1% r

(PRl o B R AR B o3

S ecifk&a&éy, slots 51 and bosses 53 have
gﬂﬁ ]? generally fl at sidemalls 55, 59 that

ext end gen rall er dlcgé e . faces 18 . 20 of

The 1 BSpfes prabedig P ien ofds P, o e lengdr yEad st 5
[ f th

S dtﬁgutoa TtshSpebgrS g’l?nsllar ggnstructlon Specifically, slots 51 and bosses 53 have
complementary, generally flat sidewalls 55, 59 that extend generally perpendicular to the
faces 18, 20 of the lip. In place of flanges or rails 34 along the sides of the bosses, bosses
53 include a forwardly projecting flange or overhang 61 spaced from the respective lip 18,
20. Fingers 63 project rearward from rear ends 65 of adapter legs 67 to fit between flange
61 and lip 12 to prevent outward movement of the adapter legs 67 relative to lip 12, and

thereby support the legs against heavy upward or downward directed loads applied to the

point. In addition, the rear ends 65 of legs 67 and rear ends 69 of fingers 63 preferably
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53 include a forwardly projecting flange or overhang
61 spaced fromthe respective lip 18, 20. Fingers 63
w@empeedsio earward fromrear ends 65 of adapt erP¢BYS2064011265
to fit between flange 61 and lip 12 to prevent
outward novenent of the adapter legs 67 relative to
lip 12, and_thereby support the | egs agai nst heavy
u%h}&ﬁffﬂmcfﬁceél dhebhbess 55 it¢ Edueedhe 19agrapais togkgging gdge 16 Ot lip 12, but
point. In addition, the rear ends 65 of |egs 67 and
r eoad l@n@gn«gigw@l} a g@m@@wgldggc}mbg‘mqngbNg,vertmg_lews noted above, fingers
2004/ 099510 PCT/ US2004/011265 abut front faces 71 of '
b@sandghinges Gl cguld de omattadsa dhnt Bists drere Eranswirsfgialdnggacesgo resist
of lip 12, but could be formed with a gap to avoid
sthe kegamovimgpway femdha il ess, as noted above, forgers
63 and flanges 61 could be omtted so that there are
no tr afsvar be aprotaitery thaupfimerysloads gnethiegeeth tatreappligd at the earth-
noving away fromthe |lip. As can be appreciated, the
ppdnatating|featiends of tha @oinesetAs the ethppd foextd dtroughehe gronid, the points
penetrating front ends of the points. As the teeth are
f ore ety edidir oUgdlstdf gayinguin@psityhkingoindtdirectiome  Aubrasclt,edany of the
to |l oads of varying intensity, kind, and direction. As
aapptisdildads presyorothe tpoints appkieetd thedokszitndiasisaximnoft the tooth. Hence,
points at angles to the |ongitudinal axis of the
t REdeforckiedte @pplied as g ddapterci®ldingtha ppint edtht dutdee Bdmingrthe rear
hol ding the point to the bucket. By fitting the rear
edds obfegh 29 svad 8hfiasd HobRs D8 XEgs. hana ey, tRSbdskdsgse able anéffectively
2), the bosses are able to effectively resist the

I @Gt the ReadcQEL BScek in @l11dirdétioRs Wit Nosssh hapb® K6@SraBdaP&Her holding
with rails or other holding surfaces and at least in

| ﬁfrﬁ&é&lang laf R&dt O RerdMdiBctRAS $8H boksed Fithout MilsSor Bblding surfaces. In
hol ding surfaces. In the preferred enbodi ment, the

b@s %?é’ferféd%ﬁo@ﬁhénp theDBHI&!s %ﬁc%n W ¢ [plsﬂa@orp@fiﬁ ]15%&13057 to support
support the |egs, but, alternative they can

ptgg\{éééeblf Iﬂ]?lte%‘i‘attllvélg1 ey B ot/faE tﬁéw&tﬁ’@%pgﬂqﬁ ak Haa@ ends of the

apter |egs e or opening 58 extends through
e%ﬁ'&}gg.48 forward of slot 50 to receive a |ock 60
-2, 7-8 and 10-11). Lock 60 is described in

o7 az< G55 “ERBA LS Hoos THRAR' ‘S\Bﬁ‘@l“ﬁé%%s%@ byt 50 to receive s
L 86 Qﬁ%s g%df%tang Po- 11); ‘FLJO%? tl)O QSOc%? egalﬁﬁ co%enﬁmg U.S. Patent

ereb ncorporate s en

r g q ence
pplication No. 10/425,934 entitled Releasable Coupling Assembly (attorney docket no.
051291.00057) filed April 30, 2003, and hereby incorporated in its entirety by reference.
Briefly, lock 60 includes a wedge 62 and spool 64 that are threadedly coupled
together to tightly hold the adapter to the lip. Wedge 62 has generally a frusto-conical
shape with a helical groove 66 forming a thread formation. The spool 64 has a generally
C-shaped configuration with two arms 68 and a channel 70 adapted to receive a portion of

the wedge. The channel includes spaced apart helical ridge segments 72 to form a thread

formation to complement helical groove 66. As the wedge is rotated, the engaged thread
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Briefly, lock 60 includes a wedge 62 and spool 64 that

are threadedly coupled together to tightly hold the
wadaphessic o the |ip. Wedge 62 has general |y a PCT/US2004/011265

frusto-conical shape with a helical groove 66 form ng

a thread formation. The spool 64 has a generally

C-shaped configuration with two arns 68 and a channe

7lormatmps ease thervsded ipanayepuielly elang the spopd and dgree, irfpeand out of the

channel includes spaced apart helical ridge segnents

7dighed fpenimga 58 mxdetabugli-beledt drrecass ¢bwith dkisris pie¥lde¢ iy one end of

groove 66. As the wedge is rotated, the engaged thread

1RedfO 62 FO4nQ DB © WRETH. US206bE Cap1766Bn b dit irde therecessalfsduring use

the wedge to nove axially along the spool, and hence,

i fotpeevamictatbin fofes frhm beadmigg edbedideshthengm. 58 and

t hrough-hole 24. A recess 74 with flats is provided in

one endr&flientyebiged 2wl T8 (Fen §agipnegferablyupervaded in\theshésd to engage a

cap 76 can be fit into the recess 74 during use to

PEeevE Bt rathbd Bd@h (hotraswi)r formddeiaahe hdicelngrecide dTHehgamwdiinpreferably

Aresiliently biased pawl 78 (Fig. 8) is preferably

ProMeIREhhrihel TRalon0sHe of he@idgagpgmants Satthbegh ioéoutdbecfosted in other

teeth (not shown) fornmed in the helical groove. The

PR sirfacty R RERBYedge DT HELyielert RN R enghgad thagetns thd wedge is

the ridge segnents, although it could be forned in

OfdaRtd sudk kilat ﬂfér\ﬁe@%@&naﬂzi tamedto WBdgRe Redgeliftoany thevstghhole 24 but
pawl 78 engages the teeth as the wedge is rotated

S ﬁ[t@l?enttéaaﬁ'orﬁ REnWE 398 didRioRehd: UF@GhE Wedlel M of iR tH@dgehole. The
|

o the through-hole 24 but prevented fromturning

it ﬁavﬂ cgu?~I E’ﬁg{“lé%ﬁ] licaioh Y£5 whdith ¥E A8 ¥2tio BémdvBehe wedge from the

roug pawl can be broken by application
ench on wedge 62 to renove the wedge fromthe
assenbly. In use, spool 64 is inserted into openings

58 an dIntu|3§, I%g%h 'gtf ?Jaigse%t%d ﬁ‘}et'(g: ﬁe%ﬁlgg ?§ WS t‘ﬁf‘o%%?-hglg 2@'59{119hat surfaces

shank ‘por ut t ace 82 [atera

S8 e Pl s Ry % TR

o 5 ol RS ARG g e .

AL ISR B3RS BRSSO SR S e s ot

g{s\lﬁxgqn 0]&%(3 ?}It ! g ag'rgr?ge%ﬁ):gtcs)lbeisigest ng e So%%g'%y\ys&cr}]l 3 ﬁgnges on the
adapter, could be used to secure the spool in the assembly. With such other securing
means, arms 68 could be omitted. A handgrip 86 is provided for the operator to position
and temporarily hold the spool in place while the wedge is inserted. Once the spool is in its
proper position, the wedge is inserted into channel 70 and turned to drive the wedge tightly
into place (Fig. 11). While the wedge can abut directly against the front end 88 of through-

hole 24 (Fig. 2), a keyway insert 90 is preferably welded into place at the front of through-

hole 24.
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means, arns 68 could be omtted. A handgrip 86 is

provided for the operator to position and tenporarily
wzlogioe93er spool in place while the wedge is i NBENUSB04/011265

Once the spool is inits proper position, the wedge

Is inserted into channel 70 and turned to drive the

wedge tightly into place (Fig. Wi | e the wedg

can abtRyway iisett PY peedeiatly has ah%ﬂnFIiaHhP %lﬁaﬁds@négur%trﬂno‘tﬁlgha central

hole 24 (Fig. 2), a keyway insert 90 is preferably

viidy &, ath tn@erpﬂ?axge 94tand jge opien ¢ flameet (ﬂlrﬂwgﬁ othgh Pf@p%are pgssible).

WO 2004/ 099510 PCT/ US2004/ 011265 Keyway insert 90

padreand iopier Aarses Sgtfeavatlieyandatsrvgided todhd ingerraadioyier ficen18, 20,

a central body 92, an inner flange 94 and an outer 96

f despegfévelyalof hipuidhn Bhcheer sihifape 88 af eenias bpdy B3 is preferably arcuate to

and outer flanges 94, 96 overlie and are welded to the

i mesve thndropuside of wedss 28, Kg®ay inseg #@cfunatohy to prpvide p longer and

12. The rear surface 98 of central body 92 is

pmerfeele foloinyticarresigtére beayingrsexfaie\fer wétige 62.0 Atlsos it gheovades wanbggenance

62. Keyway insert 90 functions to provide a | onger and

naiventaiefionmtti @n beegilaedntheomearweld) rsbuifdageofftbe keymchgeas not only

62. Also, it provides a nmaintenance advantage in that

| diffizan, Hue ciregehatl ¢ ebsultvied Risre oMbk diprdae btht dean gffedts dfiveelding in a

keyway is not only difficult, but can actually result

| Kiglastfead 2onee of the |lip due to the heat affects of

welding in a high stress zone. The threaded wedge and

spool Teeuhdadee weggd adagosichild de cepraced tvith Aadon¥dntibed fluted wedge

wedge 101 (Fig. 18) and fluted spool 103 (Fig. 19)

\Amr@i%f1 he) wed asiell SpOAMOBIEY. 19 Whddk ACwedehl it BhMleiedahts place.
an unt hreaded wedge (not shown) having the sane

C&fﬂérﬁﬁiveﬁrhﬁpﬁnﬁka@ed gemgr f?llojt ¥hdW)ChavinBaide saineConicl SHhpe or a
generally flat walls) could be used. I'n the case of

tge‘ﬁeraﬁgBlo%ﬁlshabes(h@f@ﬁh\@%@ﬁly i e AIRPARE b ﬂstheInStﬁé)%se of the

formed W thout” the'ridge 'segnents and the

D%Mcaﬁyg{lap?@%ée th cﬁxeﬁﬁelcﬁﬁsﬁ‘le Vé’b&h \I/«#lﬁ(ﬁ b\é’efgﬂﬁedv‘@ithﬁrt the ridge

e Spoo not -~ shown be nodified to provid
SEISERL L A PP TS e ST, g o
'nglhgrgﬁ%v?lgﬁ g?%wﬁi g%@il etgaé’}all} ﬂgtkfrc]‘n? Surfhce instead of channel 70.
The unthreaded wedges would in either case be hammered into place as is common with a
lock for a conventional Whisler-style adapter.
Adapter 14 further preferably includes a central groove 102 along inner surfaces
104 of legs 48 and bight portion 106. The central groove is adapted to fit about tab 22 for
additional support of the adapter. The central groove also accommodates keyway insert 90
during axial sliding of the adapter onto and off of the lip. The bight portion 106 is
preferably built up with an outer lip 108 to provide greater support and a larger surface area

in contact with the digging edge 16 of lip 12.
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Adapter 14 further preferably includes a centra

groove 102 al ong inner surfaces 104 of |egs 48 and
wheghogsor ti on 106. The central groove i s adapP@mUsm04/011265

fit about tab 22 for additional support of the

adapter. The central groove al so accommobdat es keyway

insert 90 during axial sliding of the adapter. onto

and offheopresenk ipyeptionTpie apeRable b bengnusedavifly existing lips initially

preferably built up with an outer |lip 108 to provide

ggoasitusieddQ ppwied wathgomvenhongb Whislar stydecadaptess. [ thegegiiftiatiops, it may

w th the digging edge 16 of lip 12. 14 WO 2004/ 099510

FETrgsBau4p Clapehe lipke beite sepammedatnthic stachimeatahadapters 14. A

to being used with existing lips initially constructed

t grupe figtweed! Wi as shevom inefiguresnidl ang\i b shie be glid/per thedn andgayonet 116

In these situations, it may be necessary to adapt the

| ingerted tchestterprneawirontio dia skoulhee ikt aph hreparticydarcitimpy be desirable to

14. A gauge fixture 110 as shown in figures 15 and 16

clanildbe gei diggnverdgehss badpais b 7bwithrvetld frb6erial nstdrtheyd corgact front

determ ne where the lip should be built up. In

portions Ull 2and debr postyonk é 14 efsgangdofixduried 10.bliinlay alsp be ldesirable to grind a

di ggi ng edge 16 and pads 57 with weld material until

t fadiyis anhditie ifinedahd oyer édgenef thibdglahale 2éaBopses 2B arespakitibned by

of gauge fixture 110. It nay al so be desirable to

Olepd 8af ghadifbktural Muwith §ts 40nineliroaghdhdei2eindadgesnenttfer 38 against

t hrough- hol e 24. Bosses 28 are positioned by legs 118

Ofhe g gdsf 120 tof pRugh Ikt 1 0. STIRNBos akepreferadligielaed & 18412 along

and rear member 38 against the rear ends 120 of gauge

f ih¥ bidELantkBar st BRaSarafi@ntRf 64,86 addh)othve viiafbtdha2l afd to the lip
12 along the sides and rear surface of the rear

RO he 3Bmst 4 Rembugh N6k Mi aTKOMER thdies 30ChItHdsdel @8l hdy also, if

along the stems 40 i'n through-hole 24. The main bodies

3&9&1 B@%ﬁﬁd 21%ngrﬁy 18! $fe kdykway %@ﬂt 066 amﬁpmhdﬁe tib&hthole 24
The keyway |nsert O is also placed into

1% 1@%1 b %n%%/eld%a td Bg of ’ % tﬁenﬁiont%ﬂgs Wh&%@is 58 96' Qeepmg the

al ong t ront en anges 94, eepi’ng’ t

VELId RN ok él{‘&re@én Biof b S el Of the thr ough

asse apter rearmardly slid onto

L et A 8 S50 A e e
por V\.‘eti:w Rgg ‘gﬁ}q bcgI €s Z%da%) }nglveldélig&:)oﬁgté ?(ze§h %ulv!'ar(P gngoément of

ggin erre
adapter 14 continues until bight pomon 106 abuts digging edge 16. In the preferred

construction, the front wall 54 of slot 50 abuts against boss 28 and/or rear wall 52 against
rear member 38 only after wear begins to develop due to use of the bucket. Nevertheless,
if desired, these other surfaces could be formed as the first abutting face instead of bight
portion 106. Once the adapter is properly positioned, lock 60 is inserted into openings 58
and through-hole 24. Specifically, spool 64 is placed with arms 68 resting on ledges 73 of
opening 58. Wedge 62 is, then, threaded into the assembly by engaging groove 66 with

ridge segments 72 and turning the wedge about its axis. The threading continues until the
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construction, the front wall 54 of slot 50 abuts
agai nst boss 28 and/or rear wall 52 against rear

worzeysBB only after wear begins to devel op dRET/US20045€& 1265

of the bucket. Nevertheless, iif desired, these other
surfaces could be formed as the first abutting face
i nstead of big ortion 106, Once the adapter

p‘f’%f’pgé fightensde .atSf:tdﬁ of fasgye. Saw| B ?%@Wﬁ@daﬁcmtéeegﬁéﬁrmg 66 and
and t hrough- hol e 24. Speci fical | 64

plnoéfésghe wrdgs inadecked tighigpedrgndifon. e@@eib rmrfeffrablb.s @@ﬁ%@ recess 74

58. Wedge 62 is, then, threaded into the assenbly by

clogeryentdings Gembeaming imppacted iffhe Eeegpent s 72 and t ur ni ng

t he wedge about its axis. The threadi ng continues

unt i | Toheemoys thagrdapten /g0 o106 fPETEUSPROW BPImit gEwrepey iebe fit in

tightens to a set |evel of torque. Paw 78 engages the

rateshdt. Theevddge i gmedwedrde therwedgh upward sh thatwé dayebei lifted out of the

| ocked, tightened condition. Cap 76 is preferably

pdssanddy.i The epmd 64 Tslrentovepfromehe afsembly. fAdapiebéd gan thign be pulled

i npacted in the recess. To renove the adapter, the cap

i Borhithieskip.r Ethe edhpteo ispaudki ih placeyraepry odl dndieshdwi) dan be inserted into

recess 74. The wedge is turned to drive the wedge

ugsMaL 2R £ma puhatto ipty aiaptedrt frorh tipd2.out of the assenbly.

The spool 64 is renoved fromthe assenbly. Adapter 14

can t e abéveplidcugibn doh@msttheprefepred Ehbddieraislaphe prebesit invention.

stuck in place, a pry tool (not shown) can be inserted

| Virdous BRkCeribbdiméits uldlied niay Rhahgacapy B¢ mide Fitieoim Héparting from

12. The above di scussion concerns the preferred

eirb o8l tbPoaabr dspRtsit @RaMentisV Al in théaldi@ss ot her

enbodi nents as well as nmany changes nay be nade

wi t hout departing from the spirit and broader aspects

of the invention as defined in the clainms. 16 WO

2004/ 099510 PCT/ US2004/011265 Cdains 1. A wear

assenbly for attachment to a digging lip of an

excavator wherein the |Iip includes a front digging

edge and a through-hol e spaced rearward of the digging

edge, the wear assenbly conprising:
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a boss fixed to each face of the lip; a wear nenber
having a front working end and a rear nounting end,
wo bm4omsnd i ng end of the wear nenber includi NBCEHURRDF/011265
of bifurcated legs that straddle the |ip, the | egs and
t he bosses havi ng cooperating tongue and groove
copafh¢/Ct i ons to support the wear nenber agai nst
appl i ed | oads during use of the excavator and each
sai d | qg i nglWdiAgeq frsdﬁ'agm{% NG | i
received in the opgnggd% an tﬂ@gfﬁg%ﬁgﬂﬂﬂgﬁg%?%wamrWhﬂemthe
engAgeuide ' Hi.R.and hol d .t ar.
repan Qs A st ARElan Dl oleRp iRl ol e ilting et
Wi f ' L.n_.each said boss extends rearward
o# ?ﬁ%h?ﬁgﬁéaﬁgﬁ%ﬁéﬁgg_ A wear assenbly in accordance
W th clai ereikn. the.tongue and groove
constrﬁg?ggﬁmﬁﬁ%F%ﬁg%wéggFg?’in t he wear nenber that

recei ves at |l east, a. portion of the boss. 4. A wear ]
assen‘o;%‘lywelarnmgi?:1 ey g@ fwn?ﬁ’or%f%i § gﬁn‘gﬁ EPEMRURIHE aﬂg’s‘ge mounting

has .|l ateral shoul ders that gage conmpl e tary.

oo o P & ey emeer d1chidheg Rt of PR ERte Clges 10 sirRaly 1 lipgghe legs and
A near as enbly in accordance with claim4 wherein

et PEsiFY NBYRS CoPRFEAIEONET AJuBTHEYR CORHTUFiES ¢p syapart the wear
slot to abut the rear wall of the wear nmenber. 6. A
weBmbes agaigst gpplisd et (TR se 0F B, XA pRelt i leg esluding one
wear, menber _includes a |lateral wall that extends

bt dOBIN %A | ot and the opening in each said leg. 7.

A wear assenbly in accordance with claim4 wherein the

boss i Adprdeseid in thspepgbind the thioughchokhiouangegesthe moputing end
received in the slot of the wear nmenber and a rear

néhb e lipead held gheorear memberde thedipd wherein the rear

menber extends laterally beyond at least 17 WO

2004/ 09951 0A P assa0iuinGed@émice with claph 1 twherefr eaplh said boss extends
menber and is fixed to the shoulders for additiona

s ugspward of hertlwodgh-I®le. A wear assenbly in accordance with
claim1l wherein the lock includes a spool and a

wedge. 3. A wear assembly in accordance with claim 2 wherein the tongue and groove

construction includes a slot in the wear member that receives at least a portion of the boss.
4. A wear assembly in accordance with claim 3 wherein the boss has lateral
shoulders that engage a complementary structure of the slot to hold the legs to the lip.
5. A wear assembly in accordance with claim 4 wherein each said boss
includes an abutment outside of said slot to abut the rear wall of the wear member.
6. A wear assembly in accordance with claim 4 wherein the wear member
includes a lateral wall that extends between the slot and the opening in each said leg.
7. A wear assembly in accordance with claim 4 wherein the boss includes a
front member with the shoulders to be received in the slot of the wear member and a rear

member rearward of the slot, and wherein the rear member extends laterally beyond at least
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9. A wear assenbly in accordance with claim8 wherein
t he wedge and spool each includes a thread fornmation

wo bat/ogaseo coupl ed t oget her to nove the wedge i PEDUS2V04/011265
out of the openings and the through-hole. 10. A wear
assenbly in accordance with claim9 wherein the wedge
has eneral |y conical. s and Ji.ncludes.a helical
Bl e T nohe 400 PO ot BRHSHRdor o gl SIpBBH thereor
formatj on qgf the spool .includes at |eas ne. .
proj edti on’t W&T ﬁs?“ﬁ’i’é& ?Fé?fﬂ?’}’ff’ o l{hh%l‘“mn I"qu?ﬁﬁm fiedegeinciudes a
11. ﬁfA wear .assenbly in accordance with claim1l wherein
oW W9RVeA8Ss i ncludes a stemthat extends into the
through-hole in the lip. 12, A wear assenbly in
accor dance AWEH 28eHbRY B ACGRELANES Wltgl‘f@@tge‘ﬁ%er%\a thepgedgg,gnd spool
bosses are fixed to each other in the through-hole of
t ¢9h jcjpdes) athread fprmatiar thahase Goupipddeactica shravanbe predsesinip and out
1 wherein at | east one of the Dbosses includes a
pefythqrepenimpeans thethsughfolehe respective slot for
receiving a pry tool by which the wear nenber can be
pri ed Hr omA Weaessenlly in accordaper withsdaipbP ywherein the wedge has a
accordance with claim|l wherein the boss includes at
| gastallp enibal | sHapegamsiuintlades & helical grogypmesethef thigad erenation, and the
faces generally toward the |lip, and wherein the wear
nirdaé rfornmatibu @€ sheaspook anstudemat least ainpiipngjeqiontshat is higaeived into the
fits between the holding surface and the lip and
Clodipdrgadoss. Wit h t he hol ding surface to resist outward
nmovenent of the respective leg relative to the |ip.
15. A Mear Aasseinbisymbly mcawmodameewith tdiim| hiwheteln each said boss
wherein the boss is T-shaped and the hol ding surfaces
amelufl@rangidn thyit dxadndsinexthe hebugh-haledamchedipdewal | s of each
sai d boss. 18 WD 2004/099510 PCT/ US2004/011265 16 A
wear agsemy yedrnsRmbDf id abwedantd Witk tlainl Léhedertké stethinef the two
hol di ng surfaces are forned by dovetail s extending
abRRG atdExeditslesh ofheeinaie thdugh-hels sf thd ip. A wear assenbly
i n accordance with claim 14 wherein the hol di ng

surfac@s A wear assembly in accordance with claim 1 wherein at least one of the
bosses includes a prying hole outside of the respective slot for receiving a pry tool by
which the wear member can be pried from the bosses.
14. A wear assembly in accordance with claim 1 wherein the boss includes at

least one holding surface that is spaced from and faces generally toward the lip, and
wherein the wear member includes at least one retaining member that fits between the
holding surface and the lip and cooperates with the holding surface to resist outward
movement of the respective leg relative to the lip.
15. A wear assembly in accordance with claim 14 wherein the boss is T-shaped

and the holding surfaces are formed by rails extending along sidewalls of each said boss.
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are formed by at |east one forwardly projecting flange
extendi ng fromeach said boss, and wherein the

wo edoaiovgsng nmenber extends rearwardly fromthe PERUSWA4/011265
of each said leg of the adapter. 18. A wear assenbly
in accordance with claim| further conprising an

but t fixed to t dipt bu ) |l of t
D0t TR LIRSS B e B e s
claim1l1 i.n the abyt t i f ] it
B I5 SR LSRR o o ORI 38 2 U 21
L L SR TEIREL 4 3B g s

tooth paoint. 21. A wear_ assenbly in accordance wth,
chaifermed e af ket ong Envedly rroicetigrflanggextending o g3y boss, and
wall in the slot proximate a rear_ end of the gpenin
t wherginiheyretabyingmember exigpdsigaryardhy fiyn dsrrdcelid e%wg%%éeg of the
the lock. 22. A wear assenbly for attachnment to a
dedggiehg |ip of an excavator wherein the Ilip includes
a front digging edge, the wear assenbly conprising: a. .
boss fi8ed A ovear fassembly in r?écqrﬂ@cawtmiﬁlrnglafufth%fntvompﬂsmg an
main portion and a rear abutnent portion; a wear
nehmireent ffiagd toghelirf toghet agearkialpf theaveanmemberear nount i ng
end, the nounting end extending rearward over the
face of9.t he Wepr assemblaivin ragcaadenop evithngaiamd8 avheesin thengbutment is
wal | facing generally away fromthe digging edge to
afoumedigped wstarytfoeticatpd theeboss. porti on of the boss, the
mounting end and the main portion of the boss having a

cooperdx i nA tveargssemalydn agpoahine eind simuk wherein itheeaweva ngmber is an’

of the opening to support the wear nenber agai nst
apfapteeshd the fthward workigg erslds o hoselfer moumtivgs aoth goid. 19 WO
2004/ 099510 PCT/ US2004/ 011265 a lock received in the
openi ny.t 0 Aaledr bftemblgain dsesfdeicetwith bRirh i Ipwh@3in fachelag further
assenbly in accordance with claim 22 wherein the
t PIRRIUEs ARekral wall in the slot proximate a rear end of the opening to form a forwardly
facing bearing surface to engage the lock.
22. A wear assembly for attachment to a digging lip of an excavator wherein the
lip includes a front digging edge, the wear assembly comprising:
a boss fixed to a face of the lip and having a front main portion and a rear abutment
portion;
a wear member having a front working end and a rear mounting end, the mounting
end extending rearward over the face of the lip and having an opening and a rear end wall
facing generally away from the digging edge to abut against the abutment portion of the
boss, the mounting end and the main portion of the boss having a cooperating tongue and

groove construction rearward of the opening to support the wear member against applied

loads during use of the excavator; and
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groove construction includes a slot in the wear nenber

that receives at |least a portion of the boss. 24. A
woe@r/0268senbl y i n accordance with claim22 whepPer/ms10n€011265

lip includes an inner face and an outer face, one

sai d boss is fixed to each of the faces, the nounting

end %lgl%llg?eslvead IE eroggrflmgé) h&i(ﬁ %‘é %%arl rreleqnsber ?orme ﬁ ch said

| eg co% €S W 0SS Vi a one sald tongue
and grgoove construct wealr rE?I
accor d%nce iYRT 87’5 h&z‘& %%rp &K ngkﬁ ag% %‘%eﬁaﬁethe Aepeue and

groove const.ruct on in s a sl ot ach. :

oF PR TRE L iRy  MPLIACRS oo m Pt o] ey BE ?@ﬁ“g? portion of

e boss. 26. A wear assenbly in accordance with claim

2 €PR% ei n each said Ieg i ncl udes an opening, the lip
includes a through-hogle that, is at |eas rtia
al i gnetf-wi tth Mepedss ihfeordants yigfcl F‘Hbéz b erelct h? Bdncludes an
into the openings and the through-hole. 27. A we )
L SBTIPS AT ACRUERS kAt SOOI A Soeaghef Gifosendhe Baping end
boss further includes a main body extending toward )
t Hsludey @g;ghoﬁ]@ﬁ@categr{@gseggirpaglapadd iegg:ogqerattﬁsem said boss via one
menber includes a slot to receive the main body to
s eiptongue 4nd SraoaP CRAUGIPNt he wear nenber. 28. A wear
assenbly in accordance with claim27 wherein each said
boss #hcl vdesatresedibhoingogordanes with glaing 24 whegrginedcls saishtongue and
and face toward the lip, and each said | eg includes
r gtoav n¢amgtryrtind exchidesraglotfin tach s2iddsgrofitheevdap mginher to receive at least a
surfaces and the |lip to hold the wear nenber to the
| pprtioOf thé\bggsar assenbly in accordance with claim 28
wherein hol ding surfaces are forned by laterally
pr oj ec26.ng A avdas asfemblye imacaordaochy withndaitrh @4 alherere rdach said leg
fixed to the rails to provide extra support therefor.
2 thel@e 200epe Mg FHOliPadlhdiS200bn ght HAG that 3@t ledt partially aligned with the
assenbly in accordance with claim27 wherein the
Mopuiirige Chne ik 168k is received into the openings and the through-hole.

27. A wear assembly in accordance with claim 26 wherein each said boss
further includes a main body extending toward the through-hole, and each said leg of the
wear member includes a slot to receive the main body to support the rear end of the wear
member.

28. A wear assembly in accordance with claim 27 wherein each said boss
includes holding surfaces that are spaced from and face toward the lip, and each said leg
includes retaining members that fit between the holding surfaces and the lip to hold the
wear member to the lip.

29. A wear assembly in accordance with claim 28 wherein holding surfaces are
formed by laterally projecting rails of the main body, and the abutment is fixed to the rails

to provide extra support therefor.

20



the wear nenber includes a lateral wall in the slot
proxi mate a rear end of the opening to forma

wo ooowayadioy faci ng bearing surface to engage theCt/v8004/011265
31. A bucket lip conmprising: an inner face positioned
within an earth-gathering cavity of an excavating

Pace dRd pasHEF Srreubade Sratn vitelBhy 7 hvgap i g end of
it f th ket ; f t diqai d .
[t Bt RFTRe & Sj%gﬁgﬁqtqﬁﬂ&aﬁﬁﬂ RO et reay cgdof the oppning to

stgaced apart through-holes for recejving | ocks for
Jepy # foryarbafacingheasag surfage tofaspgeshe legleh " of t he

t hr ough- hol es being open in the inner and outer faces

and géaceéb"é‘éﬁ*%ﬁﬂ@“@?%%e front digging edge; and a
plurality of bosses, each to be received into a sl ot

i n ead@h iyer fapepesEigpedEiilB AY earh-gaficHie g ity ghpbHcavating bucket;
therefor, one said boss being fixed to at | east one of

t he f apeytenface hesitiqnpd oppepisectbninneigpe gl ngsitipnegiRytsidsif ghe earth-
32. A bucket lip in accordance with claim31 wherein
ogathesiag chviip o thedugkieked to the inner face and one said
boss is fixed to the outer face rearward of each said

t hr ougtfronhdigging 8dge intetsauriceting thpinner aad ovteriapese Wit h

claim 32 wherein each said boss includes holding

sur f aceserepadegadedompagtntirgpghdpleh |for frepeiving tdeks [ferpsecuring wear
resi st novenent of the wear nenber outward away from

t emberpto tB4 lip feabluoktht throyghiholeabeimgdaercm the inmexcdmali quted 3aces and
wherein the boss is T-shaped and the hol di ng surfaces
adpecedeédirwakdloy thedidnsdiggihgedbenapdal ong si dewal I s of each

said boss. 35 A bucket lip in accordance with claim 33
wher eiapliifkty b6 bebsésg efttd BERBei@ddeintofasloTenl edaft ofl eaieat nsmbers to
extendi ng along the sidewalls of each said boss. 21 WO
200460 9p4R tREIODS3004d Bdst Mg BRA td\abldsd @he bf fheifices of the lip
accordance with claim 33 wherein the hol ding surfaces

Addacent each said through-hole.

32. A bucket lip in accordance with claim 31 wherein one said boss is fixed to
the inner face and one said boss is fixed to the outer face rearward of each said through-
hole.

33. A bucket lip in accordance with claim 32 wherein each said boss includes
holding surfaces spaced from and generally facing the lip to resist movement of the wear
member outward away from the lip.

34. A bucket lip in accordance with claim 33 wherein the boss is T-shaped and
the holding surfaces are formed by rails extending along sidewalls of each said boss.

35 A bucket lip in accordance with claim 33 wherein the holding surfaces are

formed by dovetails extending along the sidewalls of each said boss.
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formed by a forwardly projecting flange extending from
each said boss. 37. A bucket lip in accordance with

wakmim38 wherei n each said boss i ncludes an BEOLUSM®NE011265

outside of said slot to abut a rear wall of the
respective wear nenber. 38. A bucket lip in accordance

ey AT 958 O R e o s

\z;\lécor ancrg Wi élh cl.ai.m ﬁl vvhetr e('gn ﬁach ai d bboss i's

FroRePy & fgryasdly projecting Hange siiepdipe {rpm cpeh sl bosance

with claim31 wherein each sajd bhoss includes a, ste

that eXt endsbyckgt &Ptl?]%“?"%‘?‘&fﬁdﬂt-hr?&l’@ B e facE.salﬂ oss jcludes an
bucket |ip in accordance with fl ai m 40 wherein the

stbappenb putbideof sl slagdratuba eARWAlf gldhe fegPes vV ISFOFT

the through-hole of the lip. 42. A bucket lip in

accor ddnce Apucketdipan grepdaproyish flag 3| wheringeh gaid peps is formed
bosses includes a prying hole outside of the

r sgpaétaiypert of Be lipor receiving a pry tool by which the

wear nenber can be pried fromthe bosses. 43. A bucket

i p i B9accdy busketdipvii tepcosdagpanyvih clpim 8 haherginngseh sdighhoss s welded
abutnent to abut the rear wall of the wear nenber,
wieeghelim t he abutnent is wider than at |east a front

part of the boss to be received into the slot in the

wear r@rberA butket li ibaedoetantd with elaincowbernineadti sakd bdsaiingiudes a
43 wherein the abutnment is formed as a unitary

paer ittenexaénds rto the stsoughtholeAinweedip. nenber f or att achnent

along the |ip of a bucket, the wear nenber

conpridi ng:A audkeohp imecdordageceewdh chund 49 whéreinaghe stems of the two
rearwardly extending bifurcated | egs, each said |eg

i bubdgdienfiked o édah ether ialief thmagh-bolé afwelipe |1ip, a rear

wall, a slot that opens in the inner face and the rear

wal | t4. 22 MoketQpbih QODodticeRGTH LIGADDK IvBdridGH least one of the bosses

includes a prying hole outside of the respective slot for receiving a pry tool by which the
wear member can be pried from the bosses.

43. A bucket lip in accordance with claim 31 further comprising an abutment to
abut the rear wall of the wear member, wherein the abutment is wider than at least a front
part of the boss to be received into the slot in the wear member.

44. A bucket lip in accordance with claim 43 wherein the abutment is formed as
a unitary portion of the boss.

45. A wear member for attachment along tﬁe lip of a bucket, the wear member
comprising;

a front working end; and

a pair of rearwardly extending bifurcated legs, each said leg including an inner

surface to face the lip, a rear wall, a slot that opens in the inner face and the rear wall to
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receive a boss on the lip, an opening to receive a
| ock, and a lateral wall in the slot, proximte a
wo zan/0e3th of the opening, formng a forwardly PEDUSIY04/011265
beari ng surface to engage the |ock received through
the opening. 46. A wear nmenber in accordance with

| ai.m 45 wh h d.slot. h

SRR PPBNTRAg Pg?ﬁnod%?lh% i APl Bt T VA in he slo,
ct | d t . .

epRees 4 re a6 B anthind fOmRE § REVTHivaRoBE Prag Sideee to engoge

define retainin orti.ons that cooperate with

CHFICE FRSRied (B %&ﬂ%toﬁf"%’ég on the boss to hold t he

respective leg to the lip. 47. A wear nenber

accor diince AuEH RATRCRITMSSQIHENE HGHER SRFAeEingEchsd glot has a
T- shaped configquration. 48. A wear nenber in

aleecsredarald spaces Teqmyjapd ecing dheeinpgicshriags @f §’Pf‘otfesﬁ%f§“’%\ leg, and a
general |y dovetail shaped configuration. 49. A we

neaowed ipartips cosidarrdebaiivedn e a¢ersad vallr angethe jipper aerffwg to define
retaining menbers, of |esser thickness than the |egs
wistatingRertions thatagoapgrate o¥ith epanplesprntary sEesspes o ghe bgss B bold the
the boss to resist outward novenent of each said |eg
ansepectivedeg tolike lig.p. 50. A wear nenber in accordance

wWith claim45 wherein the slot has generally flat

si dewal7l s tAhwitar exmbecingesvedantd yitielpipe#aivbertineachosaidrabot has a T-
lip. 51. A wear nenber in accordance with claim45

wihepel confileatimar nenber is an adapter and forward

working end is a nose for nounting a tooth point. 52.

A wear48mendeveaf atembbit mciveendinceowvith Flajm @b velrere xawhvsatdoslopt has a
the lip having a boss, the wear nenber conprising: a

f gemaiallvodetaiighaed corefignaition.of bi furcated | egs that

straddle the Iip, each said leg including an inner

wal | @daptaedeiromédbe ih iecdrddnce anithodldify 4\dilrthes petigithg retaining

fromthe lip and defining a wear surface, and a rear
Wabhberd 3f lesser thickness than the legs, which extend rearward of the legs to cooperate
with the boss to resist outward movement of each said leg away from the lip.
50. A wear member in accordance with claim 45 wherein the slot has generally
flat sidewalls that extend generally perpendicular to the lip.
51. A wear member in accordance with claim 45 wherein the wear member is
an adapter and forward working end is a nose for mounting a tooth point.
52. A wear member for attachment to a lip of an excavator, the lip having a
boss, the wear member comprising:
a front working end;
a pair of bifurcated legs that straddle the lip, each said leg including an inner wall

adapted to face the lip, an outer wall spaced from the lip and defining a wear surface, and a

rear wall;
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WO 2004/ 099510 PCT/ US2004/ 011265 an openi ng extendi ng

through the leg for receiving a | ock for holding the
wowear/099senber to the lip; and a | ongitudi nal sPOL/USIIN/011265

recei ving the boss, the slot being open in the inner

wal | and the rear wall and having a narrow portion

\(,:lvglf: ng% Y %eniingn éernéi}éx e%{())rﬁ%“j ?é\llje %ﬁa%ﬁggr ot foral{bgcﬁﬁ% the wear

out er the rails extendlng -between the rear wal
(fnibﬁy\{aékbdw ﬁg to engage and cooper ate with rails on

zzﬁbzgsfoﬁgg%wa@hgz%ﬁﬁsﬁnggﬁa. o s el o o

ST B0 o LT R 8 T SR s
I f

3 H 0o R SR e

claim52 furth |nclud|n a lateral wall in
s Peiveeh H5FafaY [ apdie, pocat Breneae B ERPRSEe b fﬂfrfﬁ‘ the boss to
forwardly facing bearing surface to engage the |ock
r 8eldithelgs tnheligh t he opening. 56. A wear nenber for
attachnent to a |ip of an excavator, the lip. havin
boss, Phe wharcanmpmher ip arpordaasentith glaim ) t’VhW@F‘ktPﬁ ff”é ﬁatend only
a Ieg that extends over the lip, the leg including an
i hpeeendie reanwalb eedithe epeiige the |ip, an outer wall
spaced fromthe |ip and defining a wear_ surface; an
openi n&-ext Andiangemheron grcardance st fyim Bcwharsin gheaslptgajeach leg
for holding the wear nenber to the lip; a
| bagd gandiaHpbnifdrmtcofiguctiancei vi ng t he boss, the sl ot
bei ng open in the inner wall and the rear wall and
havi ng5a nah mear penbdr dnacgeldare dvithycldinvigr fdither encluskingi algteral wall
rails along the inner wall and an enl arged portion
bei the slot, pheximaé b scaaerdl dftiee apanieg, defihing atférevarddy fasing bearing surface
extending 24

to engage the lock received through the opening.

56. A wear member for attachment to a lip of an excavator, the lip having a
boss, the wear member comprising:

a front working end;

a leg that extends over the lip, the leg including an inner wall adapted to face the
lip, an outer wall spaced from the lip and defining a wear surface;

an opening extending through the leg for receiving a lock for holding the wear
member to the lip;

a longitudinal slot for receiving the boss, the slot being open in the inner wall and
the rear wall and having a narrow portion defined by inwardly extending rails along the

inner wall and an enlarged portion between the rails and the outer wall, the rails extending
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WO 2004/ 099510 PCT/ US2004/ 011265 between the rear
wal | and the opening to engage and cooperate with
WO 2004896m0 t he boss to hold the leg to the |i pPCEIS2084/011265
lateral wall in the slot proximate a rear end of the
opening for engaging a lock to hold the wear nenber
to the Lip. 57, A.wear nenber in accordance with claj
S Berm iy e ey Rl A5 SpeBBaLY Febetnaty conperis wi il §hdpdboss v
the |l eg to abut against an abutnment portion of the
b %‘gﬂiege%)troé%lm; am‘?earward novenent of the |eg during
use. 58. A wear. menber in accordance with clgi m56.
wher el histerid Wallip dhe ek arrmesiy § roap iRl ppraedar engagipe 2 lock to
and the opening. 59. A wear nenber in accordance with
cheld thesesaimemberio thadiPof said | egs are provided to
straddle the Iip. 60. A boss to be fixed to a |ip of )
an exc¥vat i‘hrepuBRBberfig raceqifAnes t“ilﬁhgcl%iﬂméﬁafurthﬁte%@f‘mg a bearing
attached to the |ip, the boss conprising: a main bod
t wabat p gesiopdof ithe 15e 49 abut geaipyi @n\abuimeRpRYEPD of AiE bess % prevent
body having an inner surface to set against a face of
t frarvyarpmareinent pethe legiduppgissi t e si dewal I's; and a stem
extendi ng generally outward fromthe inner surface to
fit wi%hin Aawiear reember tihaccoidagse vgth climbfiswhergin the rails extend only
accordance with claim®60 further including a rearward
mbetiyeen thteetar walhgidubleepeaingl east one forwardly faci ng
bearing surface to abut a rear wall of the wear
menber39.62.A Aelrosemban imeworddageceitinelaim 66 aibareBOtwourftshidrlegs are
i ncluding at | east one holding surface that is spaced
f ponidadt sraddsthgdiperal |y toward the |ip to engage the
wear nenber and resist outward novenent of the wear
menbere60. el & bus tb betfixed kd p lip@3.an Axtuysting bucketdor sippoding a wear
Wth claim®62 wherein the main body is T-shaped and
t hembed iaétpd SuthE Hip abe Bose cdmyrisig: by rails extendi ng
al ong the sidewal | s.

a main body to be received in a slot of the wear member, the main body having an
inner surface to set against a face of the lip and a pair of opposite sidewalls; and

a stem extending generally outward from the inner surface to fit within a hole in the
lip.

61. A boss in accordance with claim 60 further including a rearward member that
includes at least one forwardly facing bearing surface to abut a rear wall of the wear
member.

62. A boss in accordance with claim 60 further including at least one holding
surface that is spaced from and faces generally toward the lip to engage the wear member
and resist outward movement of the wear member relative to the lip.

63. A boss in accordance with claim 62 wherein the main body is T-shaped and

the holding surfaces are formed by rails extending along the sidewalls.
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accordance with claim®62 wherein the hol ding surfaces
wae@4bosmed by dovetail s extendi ng al ong t he PCT/US2004/011265

sidewal I s. 65. A boss in accordance with claim62

wherein the hoIding surfaces are fornmed by a

forwargdly p[\%& r({all&rbgiﬁq ﬂﬁixtnl Iﬂ’%%lf] h%rﬂt t%ir}n% DASSs are formed

66 A 0SS I n acco ance wt

h I b d f
Ye%z% B%X{eg&mggl ngthgsﬁg\%lﬁgt oolo Syt \%hi ghoﬂqzl \N:a?

rrb d 7. A
Z‘Ecofég%?S DT R VA -
t udi d dth t d
t @ Irf%% rc{?‘égm}/eﬁ\“ ﬁa%rgge)g?r{d?n%; Oé'i’} e%ﬁls A w/ear rregbmg: on

alip ﬁg xcavator mhere n.the

t hr ough2hol ‘% QFFdlnaacf%g@c% W 1t af&af'fnsqoog@rtg?r CPF?@“?‘P% includipg a prying
TR L 8858 I S B o o

haV|n a |l ongitudinal slot and a transverse opening,
origd o tigRASS-t hat the | egs straddle the lip; nDV|ng
the wear nenber rearward relative to the lip such t
each bB&s HboBsin agsardancs, With i §8 vth bady portipngthafis iqnglwdmally
reachi ng a nmountin p03|t|on where the opening in the
weaRerefeftpERsingsn yadth faard/thariagned with the through-hol e
in the Iip; and placing a lock into the opening and
t he t hPSughA mesithod of anstalingen wiess membaervt HaaEen gicatator wherein the
claim68 further including operating the lock to
i hiphesi thrqugh-hdierrnd ¢ boss opfeadhisede|of e lipntha neghed icompliisiag:
direction such that the wear nenber is pressed
r ear wapldcing b ateiaw membert ihduding a pid of fcamedréllycbxiending legs, each of the
accordance with claim®69 wherein operating the |ock
i hegk halasg a hngitwijnad slveahge tcosyeor @ptning, oh ladipl sodkthat the legs straddle
transversely through the opening and through-hole. 26
the lip;

moving the wear member rearward relative to the lip such that each boss moves
axially into one of the slots until reaching a mounting position where the opening in the
wear member is generally aligned with the through-hole in the lip; and

placing a lock into the opéning and the through-hole.

69. A method in accordance with claim 68 further including operating the lock
to increase the dimension of the lock in a longitudinal direction such that the wear member
is pressed rearward relative to the lip.

70. A method in accordance with claim 69 wherein operating the lock includes

moving a wedge component of the lock transversely through the opening and through-hole.
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WO 2004/ 099510 PCT/ US2004/011265 71. A nmethod in
accordance with claim70 wherein operating the |ock

WO plekEs0 movi ng t he wedge conponent rel ative POI/ES2004/011265
spool that is stationary in the transverse direction.
72. A nethod in accordance with claim70 wherein

oper at if}g t e, LAGK J&e&ﬂg‘%é wiﬁl%ﬁ&% gﬁﬁhngothe lock includes

hread the we ge I nto the opening an rou
I
buc eté)?%? wlee QOIBI% %@Haxte\%gge & 8 08]?&5 t’saS %n o“% g transverse

boss conpr|5|ng a pair of opposite sidewalls
ups{an |ng fromthe lip, and a formardly faci ng

abut mew% SUl AGEoP K SOMLA. ATRZIAR Y WLARS UL S8 e, B ncludes

si dewal'f's t 0 BB vial'l
resi st ear ct forces on h}H r menber,
¢ riPe b B i erd e B P Bt ﬂlizﬁlahole
replac bIe d.to tact the wear
A boss P aé\l\g gﬁg figd 19 acr W%"%ngbﬁcﬁeﬁ or Suppomng a wear
abut ace includes a recess for_receiving the
i gsefed B JiF 1 ae COPURHGE B AT GRPPHA aewalls upstanding
wherein the each sajd wear pad wel ded into the
¢ dew the hpgandg %&%dkyﬁawg%ﬁ%@rm Friendiieraengaliiggnsygise to the
rails {JI‘OJ ect laterally outward, fromthe sidewalls in
opsErtetonbrbe feapall of e weapBiemberand desiyt deanwerdiy difpcted forces on
claim76 wherein the rails are forned as | ateral
f 1tA e membef theeabytragan swriace yncludintg plelgath 9ne replaceable wear pad to
configuration. 78. A boss in accordance with claim 73
wHeptastihe wear weatbenad i s conposed of a softer materi al
than the boss. 79. A boss in accordance with claim 73
wher ei A4t heAwesy ingeeprdagewitipdeiad’oWhezein therapementisuefaceincludes a
than the boss. 27
recess for receiving the wear pad.
75. A boss in accordance with claim 74 wherein the each said wear pad is
welded into the recess.
76. A boss in accordance with claim 73 wherein rails project laterally outward
from the sidewalls in opposite directions.
77. A boss in accordance with claim 76 wherein the rails are formed as lateral
flanges to define a generally T-shaped boss configuration.
78. A boss in accordance with claim 73 wherein the wear pad is composed of a
softer material than the boss.

79. A boss in accordance with claim 73 wherein the wear pad is composed of a

harder material than the boss.
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