WD 2004/ 099510 PCT/ US2004/ 011265 WEAR ASSEMBLY FOR

THE DI GA NG EDGE OF AN EXCAVATOR Field of the

I nvention The present invention pertains to a wear

assenbly and particularly for the attachnent_ of

w700 r to the digging edge of a bucket (flcq'glsﬁ%orumuﬁs
excavator. Background of the Invention It is a comon
practice to secure wear nenbers in the formof teeth

and shr aggkr ASSEMELYFOR it DICGINGEPEE DFAN EXCAVATOR

ot her excavator to protect the front [ip from

pr e pRiddTeheMadéntion e teeth project forward of the lip

to ease penetration and break up the ground to be

gat her edrhi nprédest Inverten . pemiies shrowels @segbiypand grticgladhdor the
lip between the teeth. As can be appreciated, the
weasttaniandneofa waanaepber td theidiggihgedghef atbuktehor atiree exshyagor.

placed in harsh working conditions where they are
subpeddgenintl of thedyvendeanvy | oadi ng and a hi gh degree of
wearing. Excavating teeth are generally conposed of a

mul ti pl &t isfa qoEwMon prastie el seryte Weat membesy 9| the fogm of tesfhyaagd shrouds
a point and a | ock. The adapter has a rear nounti g .
endaleeshegdiggieg edggyofag DURKRNRMPhErEXFAYRIOF Q) BFotgct Sheog tip from

bucket, and a forwardly projecting nose for npuntin
¢ hePISBRHES Werh cTHSgF ot DIPiSctionuasLat diF AR PETEGTORAR freak vp the

o 15 e adhe ket v e S AT R KO popyecn et

| is fit wthin th ] h _

po 1 <B5% e sttty o et RO e TR 1 ety Siien paced in
f uent |y, the . '

R R L e T TLEE

oftgpw l}ged to the bucket lip, such as in U S Patent

No 4,% ;423 to Hahn. Although wel di ng securely

att ac hesExtcmu]?éj Eo@ﬁnea{re tg@neh{i“[lg Jahllﬁ{fsga oli" Q MiitipRt At htluding, for

heavy | oads, e replacenent of wel d-on adapters is
di f Eiaﬁiﬂc% affdpted Rip6@t 4nd dN6¢K OheBEhpRt h&d aSR& mounBAGAN configured

than in the field” This causes the bucket to be placed
out fRattdOMBA $51hO FrontUpl dF he bubldt, bhdTalforkdrity ipfbjdctify fRé ®or @founting

the | arger buckets, can result in a serious economc
| 0S thefpaint.t Mg PR3O R MpErID mERbdr Gldvided A /20kbAdeb 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

renmove and install such wel d-on adapters has proven to

be a significant deterrent. To enable replac nt..in
YRIPYEFHO adapt ers have been devel oped t hat %gfrg}szuoumuss
mechani cal ly attached to the bucket |ip. The nost

conmon i s known as a Wiisler-style adapter (e.g., as
ShoygRratd? oFa hineFtofidt exldvatidly si6.7 AREuddihgly, i ihe arldndiffiaeiBerequired
arrangenents, the rear nounting end of the adapter
CONPIrérfic®®s afd RSN suolh weldfoh hdapiemsthat proeenwhbecd sigiificadtaleerrétie
bucket |ip. Each | eg of the adapter includes an

openi ng Tohetablesreplaéegaatd innittehfield,t idaptarghhdye| keen glevdlepgdathat are
formed in the lip of the bucket. The rear ends of the

| egmechrmcally rattentiedriot the buckes lips ThE anpstscommimen inkeownrps|s Whigler-style
upward and away fromthe respective openings. A spool
andadapletiga., as shown sebiSe Batent No- 4,203,638 tgie). ol dhfst geanggipents, the
t hrough-hol e to secure the adapter in,  place. Mre

s peterrf meunting end pfcthe pdppter pampgissfer pain 9f kifuesmtsd degs Wihich straddle the
arnms that are configured to  nmatingl
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o sl i e SRS S e
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| arge _hammer. This can be an onerous and tine-
ace., . .
consuning task for field workers, especially to

achi eve ylie s[%eki'ﬁ@zglg',‘@%( gﬂgﬁﬂts gEHeRfl§ €& shibed F4R AHAS BRAArd \Rhflgured to

the adapter to t . Further] the wedge even when

ti gRbdingy ettﬁéjraﬁlg RurfRECHH TR 10 IRseHid BF thd KRMYe between the spool
| oadi ng,” thus, risking |loss of the adapter. A

Si ORtidfth€ Bt of B @Kr&li(%hlhbﬁrprés&s iﬂé%rédl’ eaBttidFith heathiding over the
stretching of the C shaped spool under service

| oagkipGurfSeEt (B lepd) R tHidWRay, @ el pifdh@hedlegigainst SHe ifuter @i outer
the Iip under heavy |l oading. At tines, the wedge is

Vel glefeds @f tHeQipStp Qedurel the hdaptef ingilcenTHe wedpetis amallyrinserted into the
effort to resist such |oosening. This action,
howseiibly py espeited bloes withhi Brperigmerter.t This|cac be amtonerbus and time-
all ows assenbly |ooseness, resulting in higher
st r emswesing mask Her fieddworkerspespeciallgt ta eflievecthe fiadl enofementoneeded to
on the 2

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
the lock to be nore difficult. U S Patent No.

to Jones et al. discloses another
k‘gﬁ’iﬂ%ﬁﬁol y attached adapter. In lieu of a PCT/US2004/011265
t hrough-hol e, a boss is welded along the face of the
lip. The boss is generally T-shaped and is received
i N 1ip. CRERMeRIRNogdtber 5F e wedgenand spovl tilse cduegy reiovtahef the lock to be
adapter. An opening is provided at the rear end of the
| egndrodifficagei ving a | ock. The | ock, then, abuts the
rear end of the boss and the rear wall of the opening
to prevers Phtem Nod 4555048 tbriones aldqhspgosesomfénmmeﬁfhﬁm% attached
boss and the lip. Wiile this provides good support fo
nostlaptare &t licu affashreughshole, ol bess isweldnd ajong %E?\fé‘??é?ft‘hef Ty T]Pgémss is

i n excavat or pes that deliver equally
vergenesally Bﬁha@#{ and Brreseived dn Frf@ﬁ%ﬂf@ﬁﬁﬂtﬁ’kﬁé‘“%‘%ﬂ*‘érﬂa the, lrg of the

bott om di recti ons. Sunnar of the tion.
 pr B BRI Propit Ao gsaR of e g Bﬁfé’fey’"éﬁ% 5k T ook
tothe lip of a ther at or.
neéhegnfl@gr) qﬁg%dtoﬁ H)fmé ﬁalé\ga E%ﬁi)/ ?q,?gllnglq %f.vent the adapter

or b R SRR tﬁ“gf oG {35 BiEFlogE oo dpont for mest
t hr Oglg tt]hfﬁe Is g ggsﬁlrg goﬁ argé)\lé‘?’en%egt nﬁ&sy {neex@a }Qfgﬁ{gpm ﬂEln’epequally large

a tongue and

groo" alaoke]?l%%%rl&% S@mhﬁgbw&%d%mf in

res| ot I ng app t hrough-hole is

adm lﬁ‘%f{h% g,!,eylﬁ?lﬁel o_ck to prevent renoval of the

ron1 lip. In the preferred

ConSt I UG} 0 Bresdnb fiviHEioR, o WweaPRighbdr & WR6uUraly aitdtBed ©akic 196 a bucket
of the wear nember to provi de enhanced resistance to

| at Glofler SREVaRE bj/ £hbdnamtal ead tafacilidten ety tnstalatioh Asd removal.
is formed with rear nenber to engage the rear of the

wear WElli’DﬁrcoﬁMe Wit \6nél @sped @l ttici pesaartt investion] tha dip it provided with a
axial forces. Such added support functions to protect
t hethtolugh-Bddelandos Bosh eesetiire wivtelr merhten geplaces e (bosi #nd wegar myember
| ess mai ntenance. Preferably, the rear nmenber is
f or ifEtdeas tangue amif grbdve dnamgsmentao cuppottahe weart entse ip ersisting the
provi ded by the boss and better stabilize the
O Uapplictijoaaib. Theahnoegirholesisridaptedte redeive sk tapyevept femoval of the wear
i rrespective of whet her

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 tq 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



3 WO 2004/ 099510 PCT/ LNS2004/ 011265 the rear nenber
functions as an abutnent, the rear nenber is

preferably provided and fixed to the rails for

nhanced support. The wear nenber preferably
S‘%\q ?f’”ﬂ%”?lgar wardl y extendi ng bifurcated | egs 1{%5%04’011265
each includes an inner surface to face the lip, a rear
wal |, a slot that opens in the inner face and the

I €afhe Wtk nelnBer’ RSRoNLasBanlduneh) tHeOBirShenitRA (Sprafefablygfiovided and
during use, an opening forward of the slot for

I eChieditd@e Ailk foF knbaficed Rippbrl t he wear nenber on the |ip,
and a lateral wall extending between the slot and the
openi Ng.Thé Wedrienberaéferdbly ham pairbErelwasibcextanding bifereded legs that
be generally L-shaped with a stemthat fits into the
I eatacleimdludds ah vmert sorfacead fabothe lip,ra redn avall, aslot shatlopensizithe inner face
body that lies along a face of the |lip to cooperate
Wi t indtthereaserail torsodiera boBote sesist lards applied dring|uge, pn eraning dorward of
along the inner face and the outer face of the |lip to
hol e tslob farrmesivingnel losktte retpin ghe wear mpembgran theckmand 2 lpgp! wall
i nterconnection of the |egs and bosses resists
shi Peandige betwesndhg sl andifhe OfNING t he past has led to the
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coopera read  structure on t spool™ so that 'the

wedgend ﬁrcgs?ﬂgyﬁ%di\xg%gdeﬂgﬁﬂiﬁﬂbf @E 1dcRe Brive b9 b BbsBes\ekdwelded to

rotatron o The use of a threaded wedge

andy,s RR Ahd B8 tteP i B ihﬁhF,lQﬁbléﬂ n WAL liPfonh&Prolablamodate a
and reduces the risk of Tock |oss during use of the

EX C Rl eRktyle WBApRS ¥ be chdNl§ mobifieddarbky BAPEthe Presdninestioh.y
retightened to keep the wear nenber snugly nounted on
the |ip.In loRe preras emBsdMaedt, Oinrdaiel wedgenhd opool assemblyds used to
is provided at the front end of the through-hole to
pr osecale the&ef anetbeb @a placgors thepliy. t Speoificallye aveedigally shaped wedge
t hrough a | onger bearing

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 spoo! 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
PCT/ US2004/ 011265 The present invention significantly
increases the strength and stability of the

BB he | | p, leading to | onger servi ce HYTfys2Qy/o11265
the wear nenber and a reduced nmaintenance requirenent
on the lip. Wth use of the preferred | ocking devi ce,
it al so Thepesedysntion significmbtly icenses ihe sfrengthnapd\wedility of the wear
menbers to a lip of a bucket or other excavator. No
| ar gembeirameths ligr leadiegyto loager tservicp difeabf the rweae mombert 4nd a reduced
| ock. The need to work under the I|ip to renopve the
| ocRaintengce peqnisereent om ke lipo c Rdth g ob therpeeferveddloging device, it also
installed quickly and  easily to greatly ease the
r epinsieasibpase d wy?a/ RdEing fsab@embartotaip 9fjadugkes or other excavator.
el sewhere. The placenent of the boss at the rear of
t helNQ.iasge %g\w&ar%wﬂwg ‘%’&i‘ﬁlhﬁ‘rﬁ’ﬁa‘é"s‘l‘%l%“ Thedieed toreqzk ppgler the
vertical and tera lied to the teeth durin
oD BiTEmah e Bk & SRR e o RIbSS o DAt B el puiebly and

reduc:tf stre S on the front .qf the I|

o S0y § B esf et BBl el poniBmat b BBl B e
for rrEd Bﬁgenl Fieof kﬂ'?:%ggssat 81% ésalr mgml)%r%?fe}s %&mw Eossible

orlglnally construc nnun er-s

adapliGhie d Werdic dp@‘iﬂ& Hle%iq#mtﬁ @Jq 'tiﬁae%&i‘@uﬁﬂﬁ%&e A abutments

retighteni ng advantage o reduces t

fr eRHAG GabiBike the eeliBinh (QOR\EEssBH the fFUnQMf e §b|p9 Rldfsting axial loads.
adapt er service, Brief Description of aw ngs

Fi Otiefbodsed San Be PRICEIARE hedvVps Yordd tafus@mws&&es %ﬁﬁ%ﬂﬁhﬁ@ 1ip8 that were
accordance with the present invention. Figure 21s a

CT O&igirRaB¢ bdnGifittedVé LBt Meer-BlyRMAGaphdrd) €Thid adbitional sthhiBly aRng with
1. Figure 3 is a perspective view of a portion of a

| i pthefretiphtering adainfape Of tHe 16€kS redfices aliel féduentyi of lip maintenance and
accordance with the present invention. Figure 4 is a
pergpdddsilangenadaperaérvichie t wo bosses to be attached to

the lip. Figure 5 is a perspective view of a keyway

i nsBrief Description ofithe Dzawingsh t he present i nvention.

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 accordancc 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
of an adapter. 5 WD 2004/099510 PCT/1JS2004/ 011265

"Eigure 7 is an exploded view of a lock in ac

5*‘?#00%935% esent invention. Figure 8 is an gtﬁ'rgtfsgtgogmuzss
front view of a portion of the spool showi ng a ratchet
pawl . Figure 9 is a perspective view show ng a wear
menber Pwotei7as dnexpiotedondvoofa ldck in Fradinde eithvibee presémeinvention.
bosses of the present invention. Figure 10 is a

per spec¥Figuee 8iis avenlafged fropoisw df@ipartior pfithe spoel showiega ratchet pawl.

assenbly in accordance with the present invention. .
Fi gure Wiguesd i  peransetive vew vhouipgod weanvaergeer (partially fif onto a lip
into a wear assenbly in accordance with the present

i nWREPMided pith thechgpses afshe prespnt iqvERtion. 1 ear per spective vi ew
of an alternative adapter. Figure st IS a perspective .
vi ew of “gHreal% @r%ﬁf‘?R‘Fg‘“’Gu‘t‘%’Y oh8Boq! Pepg ofifcinter & Wips pssembly in
t he chaﬁgte.r tgf Fi ?ure 12. Figure 14 is a partial
per?STRRdAnYS I e Dress Rt IPYERA9% nhi nat i on of the boss and
adapter .. illuystrated in Figures 1 nd 1 i t hout the .
o or Finke B eChRertlle iFOrE vt Trngelt e Wi ooty in
theaf%§&n9 wiﬁ:tﬂ?;?‘xgs%mgij%hﬁ‘cfne to retrofit alip to use

s of t [

preferred aspec e present invention. Figure 16

IS a peprgneqdis w,%%kphéeae%aaugﬁmgpéwg%m lpg used

to position an attac 0SSses sent

i nvent i pigukQ3as L:p&spcgt'hg%eﬁv 9f/an! ahterflatVe oRRE Bdsk Y& cobp&rile Hith the
the preferred weld pattern in fixing the bosses "and

keyayeroBigirk 130 @ |ip. Figure 18 is a perspective
view of a wedge of an alternative |ock. Figure 19 is a

per specrigite 14iieNpdiial pelSRodle vie 6B EntHitativh bithé B&ss 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 is; 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 altemnative 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 PCTI US2004/ 011265 Detail ed
Description of Preferred Enbodi nents The present

' ' relates to a wear assenbly 10 for [
\/\%?Bﬂ%@%‘g@r to a bucket or other excavator %ﬁq@{"ﬁz“
The present invention is particularly suited for

nounting an adapter 14 for an excavating tooth to a

| i pDetailéd Batrigtionl of Bréf@resExibddimarcur e ot her wear

menbers, such as shrouds. For ease of discussion, the

i nvent i (rhe piekdnt ineentickesetates kneriwéanassewbiyg 1 (ofor mownting A gyesrrmember to
adapter to a |ip of a bucket. In one exanple, lip 12

def a heckenodpteri exgaathydFigs1)of The mmemvemm i nvﬂﬁfd%!b’ spifed for
inner face 18 and an outer face 20 (Figs. 1-3 and

A f mownting ab adeptep i foz ﬁabxoyvq@m fostt tg aflipy boarceuld false e wé to secure
di ggi ng edge to aid in aC|n9 and supportln

adaptberr weal membetsy g s ngloédsor orj&aganpl, discussien, ?S'l“‘oWEfE]&" will be

inthe lip directly rearward of tab 22 Wile only a
s mafigscriis i tepns §f mopnting pn asapter 13 A HRAEE Bickehe dr awi ngs,

e PR %@E@@ﬁ%’wssggﬁﬁg Py s e

L A O 5 B e )00 s
4

<0 R 95 0 6 B P B2 18 o

DOS§4 g{ f’d%dm&g{/éi&%c%#ﬁgrﬁgfd o Db 2BOGARS 0n§ a3l portion of

fixe |prear in allgnment Wt

each, thg ri?%ngs n fﬁggng dragv‘ihgg RhOfp whild oﬂlﬂ‘gn%)mch%'eeaf s%ﬁ&kﬂflépaced apart

an | nner I's secured to extend al ong i nner

facgpd ghd ough-idiek ZoPME mdlntR to? SevBiaB@et? &Pthe HuSRE Umate {1Rstrated
extend al ong outer face 20 each through- hole.

NeV ghbdafheAe She Bp ﬁasrbgioendw mg e%zew hdedh expaRdingGedi@l 26 by the
outer face 20) could be useg t hough the bosses are

pr efiedugihyles®l. dRdertholeésRary dther lipenfiguratiotls &re pbssibleedr 186 with the

an integral portion of the |ip or attached by

nechaaitieal neans. Al so, while the bosses are

preferably fixed directly adjacent the through-holes

24, t heyBosses 28l ade dixsp@aiedlipr eenwairodl amf intalignment witlyfach through-hole

hol es if desired.
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
along either the inner face 18 or outer face 20 of the

lip. The main body 7 WD 2004/099510 PCT/ US2
§EPﬂWﬂWQF3ny has a T-shaped configuration mﬁ%ﬁﬁ%&%ﬁ@gmﬁ

32 and laterally extending flanges or rails 34. The
undersi des of the rails 34 define holding surfaces 36

t hadp Heteb1ahhya T38ped bvafigdraton tvithRask 12ahd dlerpilyeextdn@ing flanges
the l'ip. Neverthel ess, the main body coul d have ot her

Si narkalks 34 STinRder{iGes ©Ntha faila 341 Gafimt Bolling aunfatey 36 Hiat gemprally face the
other formations that provide other rails or holding
surlfpaeanld the aduptet fethé lip. (Neeathelessgthe ntaivebddsitcewld have other similar
di scussed alternative enbodiment in Figures 12-14),

or shuen (schas al dozbteib icorditumstiondt ¢ther fomagiensyfhatnpravde gihprsrails or
or holding surfaces. Although a boss with no |ateral )
r ai hoding sunfotedifecingsthe lindees, eipetheduer dissusped plerpaliyp cmpodigent in
the lip in the same way as a T-shaped, boss or the,

| i KEigures; 1204 0T Sven| 4 pqsqulef;ma@ orpther shape wish 8¢ raiks gf holding surfaces.

resisting the applied |gads. Additionally, the tqngue )
oA Gougsbest v ket g ol surbiseRsiosn it el fheyafapter to the lip

he b def i h h ) [ ,
e Sy o Ao, e B RSP 38 PR, rgpr o
hol di. f t .b hat i st

movEriate i s loids,  AGIBRA) 1Eonduf 3 roBhd Wplnement could be
till Ly, f t o . '
o eIV L 855 PR 0B 1L, BALELD O weu
Pr ELEngR! Y t%ﬁgArgaggen{eﬁJ e L@Rﬁg%gﬁ o0 e WM Gosk QNR WsidtNGeward
rear, ?o aciliTtate ease of Ins aﬁ ation and renoval

f iphisf; i
IO o n%%gﬁﬁoglm fnemb&? \QFBV,%(VB% F‘gﬁstﬁegh sl F&Qrallf \;\!hﬁ@ toward the lip

taper are possi , particulfarly where

thesu%aée%%xi GRIE B stRRGRaAHEheRD! € t0 include the
taper. The bosses 28 al so preferably each includes a

rear MMerRebosdd afd alfo Reftr8Rly 1nBRbdfally AeredRiidening dywabdthe Gear, to
provi de enhanced support for the laterally extending

r ai fagilidt edde of iBtallities and feowd bf the Weaimembear Howevies bos3& with no
is fixed to the lip and along the lateral projections

of $ubelohgitudmal tagek adelpoisible, particubinigskhefeahesd fsdmageduere spdve available
rails in resisting the applied | oads. Wen outwardly

ext whtludg theadpers are used (e.g., as in Fig. 3), the
rear menber is fixed to and extends 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 lateral 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
the slot, the rails project inward, thus reqU|r|ng no
lateral outward extension of the rear menber.
ey r 38 can be spaced fromthe rear ngqTflgSQﬂM@llZGS
WO 2004/ 099510 PCT/ US2004/ 011265 of adapter 14 during
use, it can also be positioned to abut the adapter
( Fi afadapier 44 durihgQise, itlcan alkdie: pokitioiet toibatithe sdapEt (Rigst 1-4 and 9). In
rear nmenber 38 extends at | east laterally beyond the
bastke BRstrategdreghbpdimbmy winl ygmbet 3Hedtentie atdbdsy lawrally beptond tiat base 32,
beyond rails 34 when abutting adapter 14 to nmaxim ze
t heand preffagidy, ise daterallyodndtoutwaelly bayonderails 34 whereatatiag tadspter 14 to
Thi s abutnment provides support to resist the applied
| oaaximiael thecwrfongratieastp jabuti theyreayf endipf theogfigpteny Tlis @ tment provides
reduce the | oads _applied to the digging edge 1
| i pupEert tpresie) heisnnteddvada pndspary i sjtise of the lepbipes i @@me the loads
reduces the stresses Oie?ﬁ on_the | ock the risk

ap 1 e

{ hAPPEo 115 HERTEIIE0 T AL R 12, T itz is! OHBIRE o4 B bep oo reduces

iy %@fﬁé’w{%xﬁa@@d tﬁ%gﬁtﬁ ﬂgc@% Mbgiks H?rﬁquuéﬁewm
ontb® foctpr Bnet 12 Tt 06T g 5t A5 ekt me be r“ﬁ“&%ﬁil&ﬁﬁ'@” close
:Egpo??grﬂgéaJﬁmg{]surﬁ 38 reﬁ%m ?fjwl%e.g téc R%{ L& ?ﬂ? hp and

0O a conventl ona I'S er S

Sy, M b AT s B i
corm@ 129 Rethpafld ! aSonventidra] WALRRES adiphs, the qaptm@fxast I88ger and

|p suffers conS|derabIe abuse and nust periodically

be Btk tlest'Rrainthdride ¥&ing it9 hsell RAY OMBhS{Y,3h 2 cﬁvﬁﬁ&ﬁﬂ r\r\fﬁ.lgl&-style

rear menber is preferably fornmed as part of the boss,

it Jagpidrdinb Srofs &Qﬁeﬂﬁﬁlkﬁfeﬁ%hmfe%w&dset dhd Qus€ pétfodically be built up
integrally with the lip. As a further alternative,

f r avith Wwéld b0t er dRArigla Alihcugh tie\tedl Qbmber il prsRepdblyfafited@s part of the
inserts 41 to protect the boss 28a. The wear pads are

pr edoss; it lbduld beerdepanst perrhetunddao trevas Sieggally3vithrthe Hy ont

surface 39a of the boss, although other arrangenents

coul d bés afether altemativecfems asface ¥a cprbefpeovided with wearspatls aminserts
and support the wear pads, but the wear pads could be

at t4doheddtecothe bess 28a. oThie waar pais arepreférahly tack welded mgsmessses 43 in
In the preferred enbodi ment, the tack wel ds are burned

of fironbiurfpesA9a obthe bess,¢lthquale oﬁhﬂarrmmamsnts ¢oldrtiepsede TR recesses are

two wear pads 41 are attached to front
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
than two wear pads could be used as desired. Moreover,
the entlre front surface 39a could be cover

WELIHOHRES 0 The wear pads are preferably netal qﬂg&aﬂuﬁumﬁ
ot her durable materi als are possible. The wear pads
could be formed of material that is softer, 9 WD
200K4rdHD 95 12 20 /ab)BOfkérh] b2 file bokdad. dBér examplBcths avwdr pads may be
the material of the bosses. For exanple, the wear pads
may cdmeposed ofip exftedmethl ta reddodet tikr rebombdibf thoweae cembertdae to impacting the
rebound of the wear nenber due to inpacting the front
sur frens eurBBe 39a(Figurecs2020The Wéae pade aay piaclbe pangposddsd aterder metal to
conposed of a harder netal to resist wear. In a
pr efegiptyeedr. erbodi ment , each boss additional |y includes
a stem 40 that extends into the adjacent through-hole
24. The ¢ ef#faeewa%démgﬁ eeathdiossadditigpally figpludehg ststaé‘@ that extends
agalnst t he applied, | oads, EPTt'QU|aI|% when [ ear
me nigEy the adigcent thpoughchole24, The stemRzoides, grepter,suppqrfor His bess against

o AR e <
el et e B3 260 2o B3R ¥t e oo

;ga{(’@%ﬁ‘% LR aﬁgmg 58 }p} hl f trl#: w V\X)TBQ Pfﬂge%taﬁ(? r%)i,'%?}?n%g the strength of
pr e%lg Etﬁi@fu}{enft of Itdjr.hg fx eaﬁ{lthits F]\téf@b%#chhl?gﬁnuo es 28a, 28b, the

Ing proce ure rom a ove

Th e%n?%] Sﬁe O ﬂa1§ Sogbthél Sx"eféﬂ'b?& g %@ldtg?cﬁgg 924 i%clhtaxe @ welding

rough-hol e 24’ hel ess stens coul
ﬁﬁéeﬁﬁr@ fomRBbvel thelpAdthne vaben '1*11% gtgms hr@ aBOlefeRIbYBRdIded to the lip
| ess severe | oading (see, Fig. 20). Adapter

14 withif tHé@h-hBe e Ne¥dnt@aless Sthéfﬁéiﬁbt &ﬂldtb@ ofrfiteed] parricifarl when used
bucket to hold the earth-penetrating tooth points in

pl a@entifon@ents kit lessGerrclodink 3ee, Al @0). 14 i ncl udes a
forwardly projecting nose 44 for nounting a point 45

(Fi gs. |Adamel 1¥)is aawngr membesthdt igmeuitked té Ghenlip bf a bucket to hold the

bifurcated legs 48 to straddle the lip 12. In the

pr edagh-pergtratimgadothpoints itlpdack €Fjgs. dr 6 okl LblYal Adapteglh includes a

and are each provided with a slot 50 shaped to receive

t hefoiwandly prejedting noes 44 foomewting 8 point2(Figh.rl and&), and a mounting end

illustrated enbodi nent (Fig. 6), the slot is T-shaped

t 0 4fewithrljfugcated 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
provi de the desired support to resist Iateral or

war d pressures on the | egs. Mboreover,
%2031"8519 ¥an vary dependi ng on the shape of WEM&H“
and the loads to be resisted. Further, limted
advant ages can be obtai ned through the use of a boss
andslotld) oMy G QA MRARRE And Sulér i2e) 081/20 b Afeip, slthotigtobeteindupport is
one of the inner and outer faces 18, 20 of the Iip,
al t hrovighl thetghthe G pPlautl bdsses 28x; 28 ded t hr ough the use
of both bosses 28a, 28b. As seen in Figure 6, the
sl ot s 5Qisaee ioigareibntht blotsiSeare openl ih hefear whlld Bopd leps 48 tp slidingly
slidingly receive the bosses therein. Each said sl ot
50 pratethabdsses iheedini diash spid o 8 prederably includss ¢ preetsed Wﬂ} #hspaced
and facing the respective face 18, 20 of lip 12.
nar frowad froing smespactivefage HoQetlp 12 Han Wéi’@ﬂ“’ﬂéﬂ pety between
and the lip to define retaining surfaces 47 to o se
hol & regessest walbasand 3@ lipda definedetpining syriacesA7itp 05905%@%@" gprfaces
of slot 50, Each slot 50 pre[g Wg ext ds ch] ds £ g
onl 36 sndgBintTaids %ﬂlarae@vw%rﬂ Sk 50 pregera %em" s forwar

?T;iis':t’f‘agge ?'g‘gfﬁag%(é tga ?eﬁ%gé l h ’tahq %aq\%l en%t{léﬁ?‘?%?ﬁgllanf) the length of

$| the Emain ’ d g&sff l.}fgaogss g%rw%t tﬁ‘f Ia%??w?lp#g at f?" %&Qs[& 50 can abut
e |

Lglaﬁl& g’% Vﬁarl %)oss ?ij. f%%r vﬂg é% ok' 4?&91[&' rgg‘ nlnc%glsli’S t?ﬁeesmt axially

ron rear menber

Su\r,él’%ﬁ?‘h g,ra(gs? r gg 1 %B%‘tﬁgh%\ggl}tlv%g% nrgg gﬁ?& %,Zﬁg shiface area

Lal BEiRng R loaddaf sa&hﬁmo ‘i‘d%Iei- 18 ki¥es R 1S Wea? H%PnbéQthﬁd lip 12.

i gs. partially across (not

Shom&al wWhiy 38 Q:Hrk gxterf&oé‘iﬁYeW acr@s@ slN 80125 tsR@eh tHIg 61 dndNI2Y or only

necessary for the front wall 56 of main body (or

fro dn@rm%és)(n&%@m th amtlrdomwevaj He va8er@bodIthRaA it ndENEdEsary for the
38 abut the adapter 14. |In another enbodi nent

(Fi §§nt whil 58 41 main Body (oL£fré1d tiemberR SRty frehd wiall 69 uftesar member 38 to
slots 51 wthout a T-shape or simlar construction.
Spestut the adapier 141 ot s 51 and bosses 53 have

conpl enentary, generally flat sidewalls 55, 59 that

ext end demnasthdrlembpdimpe ({Bige URdH), tan attérative adapter #3 inch@lepflots 51
the lip. In place of flanges or rails 34 along the

si deghmi at Trehapo o5 eimyilab canstesstion.  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
project rearward fromrear ends 65 of adapter |egs 67
to fit between flange 61 and lip 12 to prev

SR HB1E*M8venent of the adapter |egs 67 rel afpi'}\t']réuslz%ouuuzﬁs
lip 12, and thereby support the | egs agai nst heavy

upward or downward directed | oads applied to the

POI dblit frdnif fadébdi 1 taf B6ss 5B lteredie thedonds applieddib digging efge Boned lip 12, but
rear ends 69 of fingers 63 preferably 11 WO

20060198 FartrePETh WSRO0V 4Av@d 412B Bhutményt Nevegheless,zs aoted dboyé, fingers
boss 53 to reduce the | oads applied to digging edge 16

of §3iapd fiZngeH6ik coulsiche lovhitisd sé thatrthele ak né trapsyeays holshing\suitapes to resist
such abutnment. Neverthel ess, as noted above, fingers

63 theldes mewivgawag fromdhe lip. be onitted so that there are

no transverse hol ding surfaces to resist the |egs

novi ng Aween e @asregiated, ithe primary: logds,en Qﬁﬁ?félb@&t@a{“‘%t #ehe earth-
primary |l oads on the teeth are applied at the ear

perRenFiERting Gont eadtiof bR @ginise Af Hie 14581 41e Proeddirgygd tﬁeeg?titﬁggpgpoints
f dth h d, the,point bi ect ed
o osiecl W e b ednerely Sl il s SR, g of e

I f the, [ l,,oads .pr.
i T o e
tooth. .He o f i ed
e 4 o0 A 08 BBl o 988 o
d t ' I QS ;
Sl 8 B el iSO ERER B 85l 9Bl

r_ea:%éiét%lﬁ IeQJtﬁ%ﬁth& il BBt v Bosks lshapBP 9/ $ait NAREHr holding
wth rail er hol

S or ot Ing surtfaces and at least in

| at @frades hd £ GabtQR Patedl ldhedAOBSEith Hisdel Qithout @dils Sr Bélding surfaces. In
hol di ng surfaces. In the preferred enbodi nent, the

bOSEHE BrefertBd binBlirhéht, HROGVEYes FintionVih kéopkiafiorDRils 1if fads 37 to support
support the legs, but, alternatively, they can

pr OMé Gbgs, tHE akérhitivelyStppednt prévade thé) enthesdppern der thé bickends of the
.adapter legs. A hole or opening 58 extends through

eacdiapterdegdB forward of slot 50 to receive a |ock 60

(Figs. 1-2, 7-8 and 10-11). Lock 60 is described in

det ai |  iAnhode¢reopening)58 extendPitonph eackyyel 48cfatwachofidot 50 to receive a

10/ 425,934 entitled Rel easabl e Coupling Assenbly

( atlpck 69(Figsldek &t8 and 10-1 05 LockoaD. i9 d3&ribed fri detadl im\popiendidlj.S. Patent

2003, and hereby incorporated in its entirety by

r ef Appdication No. 10/425,934 entitled Releasable Coupling Assembly (attormey 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

adapter to the |lip. Wdge 62 has generally a

frusto-coni cal shape with a helical groove 66 ng

VO HP¥Y35Yor mati on. The spool 64 has a gener ’I‘nySZDMIﬂ 1265

C-shaped configuration with two arns 68 and a channe

70 adapted to receive a portion of the wedge. The

ch afaﬁﬁdtxohmhéeme%\g@&%va Baiflly dia iabod), 28d Aerf€,gite Ridout of the

72 to forma thre formation to conpl enent helica

gr %V\Bﬁedﬁgem A SBhRd Werigiehdle 24, OA adcewd 74 Witk flan Goprevidddtin esedend of
4/ 099510 PCT/ US2004/ 011265 formations cause

t hewsiRe §E fdr engiing a aténah.| X retbamgp V6 eandediinto tha deckss Té dyring use

into and out of the aligned openings 58 and

t hr opegverh ekrthe? fines Aomeeemung/etnbafidelt tfeteit s is provided in

one end of wedge 62 for engaging a wench. A rubber

cap 76 camsibentlybiasddipewl 18 (Eigr Haepreferphlydipvided injthe spophto engage a

prevent earthen fines from becom ng enbedded therein.

A resied ofamtchey tdoth(setcshprenii forped (rrthg helipal greoysy ckhepan] i preferably

provided in the spool to engage a series of t
t eeformqdrin chased AP plongenmofithe Fdgerpeerrals; dthpughy lb@\‘}@ab 'CFPFE‘“ in other

tpﬁ\gw?li : éegg%rﬁia?gflt %/edgfgg{ %g@%g\fcgtlj aiyﬂe?a eggag? | tﬁﬁ%& a8 the wedge is
ootk AL FFEs £ ﬁgfﬁgit ?Hﬁ‘gﬂ@a FtgeatloRinBigHoe 24 b
R AR S SR el 1 B .
e Bl e B0 “&h%?%%@# ol B i o

of 2 Mﬁﬁnch on wedge 62 to renove the wedge fromthe
ass®& '? In use, spool 64 is inserted into openings

58 and t %Q lr&l mgeﬁe iﬁ&"bpuﬂﬁ’és 58 Whd ﬁ'ﬁﬁ§h-h§92@§&ﬂ ¢hat surfaces

shank por ut t e front face 82 of |ateral

val g ééngm or@onaﬂdabﬁpaae £ face B2 bf iidlerkli viall 2 (FRRENAMION). As

58 each preferably i ncl udes a pocket 83 for receiving

ar Meee & F1% D, oﬁehi ¥Pehch proRrabReRAudesa PUtRe @B &6f réRiving arms 68. In
prevent the spoo fromnoving as the wedge is rotated.

Nev gist o 88 SpooPishféhork té Y RNEIE SpddEForfl @vingas timevedfe is rotated.
arns 68, such as flanges on the- adapter, could be
US eMetepthél@s,Ubthert iRngepRAtl bedides e asesedring .68)\étch msultanges on the
ot her securing

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

provi ded for the operator to position and tenporarily
hol d the spool in place while the wedge is inserted.

ce the spool is inits proper position, the wedge

VO MY i nto channel 70 and turned to dr ilv:‘érquagouomss
wedge tightly into place (Fig. 11). Wile the wedge

can abut directly against the front end 88 of through-

hol e 24 Kefw4}. inskht, 90rdf@¥bMANasia e fdrdlly X0 sHapedsotfiguratioh with a central
wel ded into place at the front of through- hole 24. 13

WO 249 92,0 b0 IR(ZE/ IS Bl bikdr1B6Tangd<ajthaugh iothsrshaped Qe possible).
preferably has a generally C-shaped configuration with

a clamndrrapd olpercdBanR 94296 dverlie and dramgldedth thethnerrand guter 208 18, 20,
fl ange (although other shapes are possible). Inner
andrespattvelyf pfakimyé2 THe re@csuoieesy I8 of ceniepl dpdy 9k iscreferably tapruate to
i nner and outer faces 18, 20, respectively, of lip

12. recefins thes fipnt sige fofl vedgg 2o fKeywp inggrt Hofgetpps fogprovide a longer and
preferably arcuate to receive the front side of wedge

b

62. meze dofarmatian eesistangbeqring surfagh for wgdgs &3y Al ¥ Proyifighs maigignance
nore deformation resistant bearing surface for, wedge
62. adugntage if thaiiif AR Reeplacedyhieas, é’ﬁ@e’*g'é‘&@%ﬂféb‘ekﬁyﬁa’? et only

oy et sl sl i o o i e Pk e TG

ina failure of the lip due to the heat affects of
vel BEHFISFO% hi gh stress zone. The threaded wedge and

%382 " T i Pt Fﬁﬁ“ﬁ%‘c‘gﬂﬁ%ﬁwﬁ%*F&f‘é‘.f““?g?““d wedge

Sl 2GR, T e i o e

ConAﬁe%}a]tﬁa?Qﬁ tﬂxﬂufhdecg GO AtnbtY sHBWRE Kaviz28 saine RonictM dhbpe or a
rally Tlat f

gene wal | 's) could be used. I'n the case o

t hegenGRY G184 ShapGRE HithReteuly ttRe wRRR 0584 bé Bselh an SROGEe of the

mou%d be formed without the ridge segnents and the

PaWonicAIBt stapeRdge, e lchiinéldih @haMdobl vbill beerdgieed\Waithost the ridge
the spool (not shown) would be nodified to provide a

genepriédty arddl thé phwio@bt shuwi)acia thdedse aith dfat eldgenedlls,7fe spool (not
The unt hr eaded wedges would in either case be hamrered
I ntghoph)aesnldlse madifi@inoprovide & igemerally diak frémd surface instead of channel 70.
conventi onal Wi sler-style adapter.
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

bi ght portion 106. The central groove is adapted to

fit _about tab 22 for additional support of t

%H’Pﬂ”"’}?he central groove al so accommobdat es&ﬁ‘% /011265
insert 90 during axial sliding of the adapter onto

and off of the lip. The bight portion 106 is

pref er alyhy peagent tinveation §sh arA¢hableltterbeingPuskd Switho existongi i@ initially
greater support and a |larger surface area 1in contact

Wi tdongtinetedliochgiuseg) veithgenvkhtionl Whiglerdsdyle dddpte¥® ROBekk GOBEIS, it may
PCTI US2004/ 011265 The present invention is anenabl e

t 0 Heciengsans sdadapt the dirits betteq atdopmodaté thettashmeniof sdapterad4. A
to be used with conventional Whisler-style adapters.

| n gahgesfixture  Uhes shown ini figurenytS aprblGean bg §les¥9vef Siea\waﬁd bmeet 116
lip to better acconmpbdate the attachnent of adapte

14. insartedyi fgierntinscyharethg lip sheyldde Syi wn I pagifubs I%L'BaYa‘??dieila‘lbie to
can be slid over the |lip and bayonet 116 inserted to
det‘é‘n‘lﬁn“ﬁéh‘?/vﬁ@ﬂ’ég tcﬁ@ 1§ prdspagtisd B ‘ts?]‘i* npaterigl until they contact front
partlcular éggs rable to

I d
di FYrings Llfge W%@M% H @EF&? Q‘b‘rﬁ?‘i‘? to grind a
of LS t%’f'%{“g"'}tf% St g RCmA 1 i o
di th ,
?L'» B e P R e P Al g

B O A 01 e
Xth{!‘ £ifes bt rear ¢ pear st g&s an ed?'irﬁm%%fs %%Q&hyotﬂ&? L &dich A2, | an@ to the lip

ong rear surface of the rear

m:-‘ "By B steth® 46 A ThrRghLB6le 2k 2 T‘ﬂ@trrﬁtﬁ'l Bodies 30Chf tbAssed 128 Ilaf also, if

al ong the stenms 40 in through-hole 24. The main bodi es

30 ffirddOBeSwaldedBIoNR Yip ab.S Phe Rehwaytiasetronds aliieplual el thedugiBole 24
lip 12. The keyway insert 90 is also placed into

t hr g iohiodnd, @A weided itd Ep 12 kg e drontodnds weflaiges 340 96,ikgeping the
12 along the front ends of flanges 94, 96, keeping the

wel wWelduveay tfonDihie hige sthdsOragion dfatsesthioeghi tefe. of t he t hr ough

hole, In assenbly, the adapter is rearwardly slid onto

t he buckeissenlily) terdapteds #8wanllyestid ntoshedmckdt withené leg 43 2o each

so that bosses 28 are received into slots 50. The

r e asidecnf thertipvi@rse riiat bésses 28 apstreqeived intwsiots A e Thancarwardonaeyement of

portion 106 abuts digging edge 16. In thecpreferred
adapter 14 continues until bight portion 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

menber 38 only after wear begins to devel op due to use

of the bucket. Nevertheless, if desired, these other
gﬁ?rﬂﬂ@?TWOUId be formed as the first abuttlﬂﬁnpg?gmm"mﬁ

i nstead of bight portion 106. Once the adapter is
properly positioned, lock 60 is inserted into openings

58 welgéltigHin® tood et Vet of trqueDPAW1 78 etafés therpiold: te6th in groove 66 and
placed wth arns 68 resting on | edges 73 of opening

58. ho¥kaiggowdiige Ins, lodkad nighterded eadiitibni 1Cap 76 heraiastdyrblaged ey recess 74
engagi ng groove 66 with ridge segnents 72 and turning

t hetopeedene findsdioin et @niag ingpactdkhie tiehecessdi ng cont i nues

until the 15 WD 2004/099510 PCT/ US2004/ 011265

t i ght enJotremeyegdhe adapter |theofaptiv fitsti cemopedato pegmid ﬁg\ﬁ@'@-‘é tt) ﬁve fit in
ratchet teeth in groove 66 and holds the wedge in

| octkesds 74: i Tihvedrsds wondiodrisnthe Badge ngward sp) Fhew&?aaﬁwﬁed out of the
placed in recess 74 to prevent fines frombecomn

| npasesbly. | Fhet speol (64 di goverdofroma s\ Asseikly- Afspier 4 G%nrféﬂbbaﬁppulled
is first rempved to permt a wench to be fit

' o coRm thpip. e AgARSS %uck I Fegt. & BYdpoNIBok PR be inserted o
Tl oo et B R S sorol - st 14

can ﬁhﬁ%@?%dmgs%%nfy&ﬁ%“sfs L L

' nt Gaﬂ?u%tg chibo d&%&é‘ el ds ln‘anc,P&Mnsg%? ﬁg} g.g mgafe th{l@ debeﬂung from

ove dI SCussion concern eferre
s ot her
nbtggéﬂn@%ébrggde; BecRd g&%%em Egﬁ%éggéhn% )t/h\é%géﬂr?r% s
wi t hout departing from the spirit and broader aspects
of the invention as defined in the clainms. 16 WO
20041099510 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,

the nounting end of the wear nenber including a pair

of bifurcated | egs that straddle the Iip, th

R APYLRY havi ng cooperating tongue and grocekf;é's?'%ao(ﬂ’[&fll2'55
constructions to support the wear nenber agai nst

apph&ed | oads during use of the excavator and each

sai df®Y including one said opening; and a | ock

oome e b RER RGP SRS o Ot e
w ¢ Redpifich 8 T Pt oo REAI AL el A6 BEPE egine e
of t Lbhra - Dok i'sing" A wear assenbly in accordance

wth clarm erérn the tongue and groove

construch pQ0 sldiGh WaGTR oPiflip N the wear menber that

receives at least a portion of the boss. 4. A wear

assenbl ya bRardfaeAavng o Woht Wwarkiad MaSnih @&Fin%uﬁ‘d?& eRD ¥R mounting

has | ateral shoul ders that engage a conpl enentary

St I ad b tRe Wéar BAL& iluding a paik s!fﬂiﬂaﬁade@f}ﬁ thit strdtflel thdlip, e legs and

A wear assenbly in accordance with claim4 wherein

eac hhes Bbstesbiivig dobFdratil@ Sorle AL lghdRRE cOnbtradtidns &f s%ﬁﬁbﬁ! the wear
slot to abut the rear wall of the wear nenber. . A

we ameatbercagaingt applied taads AR @sevdf the extavhtot shdwhe @idleg Mluding one
wear nenber includes a lateral wall that extends

bet weid npaning; ®kdot and the opening in each said leg. 7.

A wear assenbly in accordance with claim4 wherein the
boss i nc# ledle seceiveds in airet opemingsend Wiet throbghehoddhioLengkae shet roodnting end
received in the slot of the wear nmenber and a rear

meniged the lip anddholdl thy weahmembasto thekipl wherein the rear

menber extends |aterally beyond at |east 17 WO

2004/ 099510 POTIE@UdY D Baeinceyythiclaim | prhereinregelt said boss extends

menber and js fixed to the shoulders for additional
supparyar] pfdhetbroughsholes wear assenbly in accordance with

claiml erein the I?ck in(r:J udes .a _sgool and a
wedge. . 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.
S. 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
that are coupl ed together to nove the wedge into and

e openings and the through-hole. 1
&é@@ﬂ‘%g’?h}an accordance with claim9 wherein tq,hcgﬁ]\/\sie\ﬁﬁlgélms
has a generally conical shape and includes a helical
groove as the thread formation, and the thread
f orpagtdfdhe &pntt embep eod is fieed fodle shoulders der efjdiional support thereof.
projection that is received into the _ helical tgr ove.
11. A wBar oS3ERASEMYlY Bacerdasroithplaim L mwhergn SlRSK Jiclpdes 2
each said boss includes a stemthat extends into the
t hrigeRjAadovedsfn the 1ip. 12. A wear assenbly in
accordance w

th claimll wherein the. f the.t
bosses are f4 %’gﬂcats%lmg chagP : %'°P‘H'&&°f?éns1f8ﬁ‘§%5§h@ﬁ&%gse‘3@d spool
e Byl el TPmae B e Rt R Rt e Bldhnd o
' hol. ' { ti | ot f
e s B B B b [ COPERC Near member can e

pried fromt RQ#&PF&&%W %\iﬁcc&d%@rwﬁgséﬁg’b YwHefdin the wedge has a

accordance with clarm ereint 0ss i ncludes at

| ea%her gpc Rhdiate 4" hakds bNRlical $roaPReethelthedd fdation, and the
faces gen

erally toward the lip, and wherein the wear

MerhRid FddmbatAest tRE spoBPibludeldcut Neabtadnd| pigjedtiBiBRk id Rddived into the
fits between the holding surface and the lip and

COORBEALRSveM t h t he hol ding surface to resist outward
nmovenent of the respective leg relative to the lip.

15. A wear asSedablaysembly aif Caataidance with tdlim| Riwhedeth each said boss
wherein the boss is T-shaped and the hol ding surfaces

ar einélades® tetn\that eiténdls insot thetbirongh-lallcoin ghedipdewal | s of each

sai d boss. 18 WD 2004/099510 PCT/ US2004/011265 16 A

wear as3dzmbl A wiesr ssemblydmaerdetice Wwith claimnl I wherpin the) stems eé the two
hol di ng surfaces are forned by dovetails extending

al orogses hre fizédite sachfotherip thegbrpuphtholef the Jip. A wear assenbly

in accordance with claim 14 wherein the hol ding
surfaced3. 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

retai ning menber extends rearwardly fromthe rear wall

of each said leg of the adapter. 18. A wear I

P 0¢8P nce with claim 1. further conprisi rr?rzlﬁsg&‘%m“
abutnent fixed to the |ip to abut a rear wall of the

wear nmenber. 19. A wear assenbly in accordance wth

cl ai m 186 whe wean agskrablp liudogerdance with tlaimmbdl whesein therholdipg surfaces
portion of the boss. 20. A wear assenbly in accordance

wi t dre frmedhhydov#iailsekianditgsalang the sidesfenchisaidbpss. adapt er

and the forward working end is a nose for nounting a

t oot h pdint . Axvear asseblyrin gecordanne with claira 46 Waaﬁ@éhw&!ﬁng surfaces
claim1 wherein each leg further includes a |ateral

wal 3¢ fagmedy & |lest oge SrvARlYProiceag flangh grigd: aﬁ?ﬂbﬁ’éﬁ p3ig boss, and

to forma forwardl f aci bear,i surface.to enga

{ hew iR the sssining Thsiber SEEURFAeF Y Kl g vl of gech said g of the
di g%ﬂ‘? lip of an excavator wherein the |I|ip includes

af T di ggi ng edge, the wear assenbly conprising: a
boss fixed t9o a fa ' nd. Ng .
i n porti onfantl Ay 1) ekl BOh Fulthh Romprising an
TeBS Pt die [ip Bhbuiald WilloRlEwaR heflogear mounting

end, e nounting end extendi ng rearward over the

face of jphe Aip.,2R8HEYiiRAcARaREPIH Sla@1 (i3 HeRBY theNHButment is
wal | facing generally away fromthe digging edge to

abuf,rpdiak 3 ShitdrPfordddWriRMbsspor ti on of the boss, the

mounting end and the main portion of the boss having a
cooper atipNg kWeaikSsedBE in BcOidMRe G4 Slakr L WwhéEin HRareafmnember is an
of the opening to support the wear nenber agai nst

appidaper ant @RAGwaidIwolldngiend i0f nokdifor mumaivigh moth paind 19 WO
2004/ 099510 PCT/ US2004/ 011265 a lock received in the
openi ng 210 hAl weat lassembigrin mecdpdance with lekeirh | lpwh@8in eachnegr further
assenbly in accordance with claim 22 wherein the

t onigtledeaadateral 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

wear assenbly in accordance with claim22 wherein the

lip. includes an inner face and an outer fac

3%?3”38§§°is fixed to each of the faces, thegﬁgﬁﬁ59ﬁ8nmﬁ
end includes a pair of bifurcated |egs, and each said

| eg cooperates with one said boss via one said tongue

and gr oaeckaenaived indhe apeningts hold theewear membenisi the lin

accordance with claim_24 wherein each sai d tongue an
groove @3nst Auvesr gifemply| ip aeordneg With jclping 2 Hvhery %bl“}ee@ngue and
of the wear member to receive at least a porti

© heEBOFmsRhon s 3 SEUSH e meb i BV P eon of
24 wherein each said leg includes an opening, the lip

i nclE8es a through-hole that is at |east partially

i gned i th,th and th
Tnto t hezwopeﬁl"i‘l%%asg rl]’lf e cf"ﬁroug tﬁgllf‘ 572‘73“5{%% i ‘qfludes_ an
2SS Bl Aoy A0S ARRCE Wil Bt i ea}éggfﬁk@acgﬁ% iththg end

bos§" |ncI s a main ndi ng towa

t he mﬁe%%g{;ugg lsaﬁurca@@qeﬁ Al e5A Sgldl oglgerét&ewuhv@@ rssnd boss via one

to receive the nain body t
sup E8dve Cofrithiof.Ne wear nmenber. 28 A mear
asse Iy |n accordance Wth claim27 wherein each said

boss i ngl UdRSyeaOlsshinds if BéchARRS with}laird D& wERES @thissi0 Bngue and
and face toward the lip, and each said |leg includes

ret ?‘omer&nﬁﬁmfiﬁclddhﬁ sidt iirf eabledasuEiegofttitowda® ndinbg to receive at least a
surfaces and the |lip to hold the wear nenber to the

| i ppordéh ofAheieas. assenbly in accordance with claim 28
wherein hol ding surfaces are forned by laterally

proj ecti2ég r Ai twearofsetnibly imnaccordaty , withnclaitth @4 awhsteire machi ssid leg
fixed to the rails to provide extra support therefor.

20 BOludek anepeningstbelipingludes 2 droughdak et isiet lestpagialy alfgned with the
wherein the nounting end of the wear nenber includes

a | epesings, andbthé lockis rdgeives) info theropsriings med the thequgh-bolg of t he

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 sazid 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.
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opening to forma forwardly facing bearing surface to
engage the lock. 31. A bucket lip conprising: an inner
face positioned within an earth-gathering cavity of an
excavating bucket; an outer face positioned opposite
the inner face and positioned outside of the
earth-gathering cavity of the bucket; a front digging
edge interconnecting the inner and outer faces; a

seri egof spacgdveapakdmbl Piedtd4iRt @5th tRIm R G@krinHe mounting
| ocks for securing wear nenbers to the |ip, each of

eh@ of thE QaHIndHtce IicRAEIIaRRE Wall h thé Slod freEmaRdeehe bf the
faces and spaced rearward of the front digging edge;

%Fa Rz RItb f&wgﬂfy RASSRArineARfAcd @ hfage ARAbMed into a
In each of the wear nenbers to provide support

there@@r one AahckbAFSoRisty: fixed to at |east one of
the faces of the lip adjacent each sai d through-hol e;

wher eisp 119:@Pfa§@i:dilt¥%9&§whiﬁn b ééi"ﬁ’: gathebifEcdvity Sfaﬁé&ﬁvaﬁﬂéjbucket
one said boss Is fixed to the outer face rearward

each gﬁ'ogtef: ﬁE@ﬁcgﬁllonw&pgosn%%he ind? 5K Ghd bdsﬁhdn@d outside of the

accoradance wt alm wherei n each sai d boss

ﬁggﬁggg§mqug%ngﬂ§Hﬁ£g§es spaced from and generally

faci resi st novenent of the wear menber
t

ggc\gﬁri%ance éﬁ %Qgeﬁa%cég@%%ﬁgeﬁnt %ggg%tgjsfa%g] [I]' shaped

and t Q%exﬂa 'o@' et eacgé%.% sff r%%@/;oa%' E\zﬂn%%pg

al ong "si 0SS I'ip
lslﬁ]uern?b;égsgé qg?g)e?a\% Bpt(}j\g %}9&%% e‘é"%?ﬁg bé}-tn gxe@cg F.lgk%éutfirgaeccs and
Sld m@ @ﬁﬁgwﬁﬂﬁﬁgﬁﬁ§§ere21 35. A bucket lip in

chor ance W in the holdlng surfaces
are for for EJ r.Q I ng fJdan

from & éJCLHgltdef bqg%eg,svz\ikglb b AgcglJeE 1r{to %ot in eacglc )t & Jg%g bidfhbers to
prgvtl]de support tﬁere or, on& baia B&S Eelgg hxedq;o atsleast one of the faces of the lip

adjacent each said through-hole;

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.

32, A bucket lip in accordance with claim 31 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.

33. A bucket lip in accordance with claim 32 wherein the boss is T-
shaped and the holding surfaces are formed by rails extending along sidewalls of each said
boss.

34. A bucket lip in accordance with claim 32 wherein the holding

surfaces are formed by dovetails extending along the sidewalls of each said boss.
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i ncl udes an abutnent outside of said slot to abut a
rear wall of the respective wear nenber. 37. A bucket
lip in accordance with claim 31 wherein each said boss
is fornmed as a unitary part of the lip. 38. A bucket
lip in accordance with claim 31 wherein each said boss
is welded to the lip. 39. A bucket lip in accordance
with claim31l wherein each said boss includes a stem

t hat 3ext ends i Athcitdd Bp i HcBdE4cE Gith clalin BY @hbiel théhibldifg
bucket |lip in accordance with claim 39 wherein the

SFREPar® forimb& by 4 W &ing flahgefltcn@ing &6 QLRI bdds.
Sthe tﬁréhgh hoIe of ?ﬁg§f|gg 41. A bugE lipin

accogglance Wi t j yakigk fp fhlackbi8iRE WitBklalf §§ twh@l@ﬁl dath $aifboss
bosses includes a prying hole outside of the

1&0@.&9@&4 z{beﬁne?ﬁ QJtmE of sﬁﬁ%ﬁit Yd dbdt élreQF\)ialI &Ghe &ﬁpeﬁ\ﬁ‘\#e%ar FRRiber.

wear nber can be prl ed fromthe bosses. bucket

l'ip B’ﬂ accor daﬂ%%clﬁ@éh? 1ncz{c@6rﬁ%xéé- withclaflf 51 GBBRIH NG PHbss is

abutnent to abut t ear t he wear nenber,

ﬁ%ﬂQﬁgé uﬁ%¥§ 7 is wder than at |east a front

part Ss to be received into the slot in the

wear gewber IR ouOk UG Khoobriifhel Wi EG0H IR Wibiclf dabh Ghbdlt s

42 ereln t he abut ne or e unitary
ea q? the boss. 44. A wear nenber for attachnent
al ong ke Tip of a bucket the wear nenber

¢ on‘pgb sing: a f [ §) c}.[l E&grdﬁﬁ% vrlﬁ'-ncqaix% ﬁ% v:re.:(?l];lJl Fagh ls%icgl boss

rearmardly ext én urca egs, eac

1nc'i‘11%FsastQ tli"atrt‘e'tgrégmm "efﬂ%SE tl??}ef e ﬁ:‘ef 'a'cg and the
racofle a | ook SRR 3512&%?&9%?3% Rabi R A it S e
o PPl %‘a&h%%sw.the ERPED: bPpe fhﬁg?gQgt he 1 ock
nccaiance wi 1 PR HP At i Sl AL oGt et gge ofthe
b@%&ﬁﬁ@e&égﬁg@?g Bale Sﬂﬂﬁé Ok Spel Ve S5 5 1celvitt  pry 1ol B Fhich

the wear member can be pried from the bosses.

42. 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.,

43, A bucket lip in accordance with claim 42 wherein the abutment is
formed as a unitary portion of the boss.

44, A wear member for attachment along the lip of a bucket, the wear
member comprising: a front working end; and a pair of rearwardly extending bifurcated legs,
cach 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 receive a boss on the lip, an opening to receive a lock, and a
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narrowed portion positioned between the recessed wal
and the inner surface to define retaining portions
that cooperate with conplenentary structures on the
boss to hold the respective leg to the lip. 46. A
wear nmenber in accordance with claim45 wherein each
said slot has a T- shaped configuration. 47. A wear
menber in accordance with claim45 where each said

1a$ér91twanﬁ§ thelBreNiRbiec Y reh ¥ad afithe 615%@@% ofRing b Gavatdioficing
. A wear nmenber in accordance with claima44 further

bwﬁgu@ms to én%ﬁ%é thé ¥k meaib&mmugﬁ the @5 &R % t hi ckness than
the | egs, which extend rearward of the legs to

coopgsate W t hatygr &aﬁsertlﬂadcsﬁa&te vt R Ol 4 PSR EHch 9id slot
each said leg away fromthe lip. 49. A wear nmenber in

hACLREA G MpERd Flofd e{ﬁﬁq’él:lr\/égﬁé Bhé shitfoedr e r%@ctwe leg, and a

generally flat sidewall at extend generally

nkXrd v Hﬁ)‘ﬁlpﬁgm &dtbgﬁvelaﬁ Be r V\%ste&vm%d B A& subRee to define

accoraance wt claim4 erel n the wear nenber is

réﬂnﬁ? ?ertlgﬁs tﬂﬁ%oé&i%@&gh Yz\ﬁﬁﬁéxﬁ&tﬁ? gtrﬁc?uggsethgg bds8¥%o hold the

mounting a tooth point. 51. A wear

%E&@Q@[gﬁ@gtﬂ:g a lip of an excavator, the lip having a

e mea menber conprising: a front working end;

a pal ﬁegf bi f u%%@e‘ﬁ?ﬂen'nﬁ&?n B&V\ﬂdﬁét\%alcwill 4tslqﬁ}elfé.hpeacﬁgrﬁ5] slot

said i nclu |ng an | nner ace t

hg;aor_&%??%gﬁguw spaced fromthe I ip and defining a

ace a rear wall; an openlng ext endi ng

thr OHQh the | eﬂtv%e%r 11161%38'11\/ %j&grd%ilée%&[ 4§%h% éqeiq l%gb?d slot has

wear imenber I nal
receivi t he.sl ot being open in the i nner

a\%ﬁ?elra]%’ndég?tﬁ'g&ragegmhﬁﬂmh Ahd havi ng a narrow portion
0L SRR 0 ol
AR e BB o
rails boss to hold the | to th . 92, .
BT F%Pfﬁ t%E?é‘B‘r‘H‘Qﬁ”dg g peed gt 595 Py RO te
(r)glelmi extend X eyar l'l?lﬁe?l'l:l reng1 actch%argc%%vrithw?alm 4%%:11e£eti]nethe slot has
generally flat sidewalls that extend generally perpendicular to the lip.

50. A wear member in accordance with claim 44 wherein the wear
member is an adapter and forward working end is a nose for mounting a tooth point.

51. 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; an opening extending
through the leg for receiving a lock for holding the wear member to the lip; and 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
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53. A wear nenber in accordance with claim51.

wherein the slot in each |eg has a generally uniform
construction. 54. A wear nenber in accordance with
claim51 further including a lateral wall in the

slot, proximate a rear end of the opening, defining a
forwardly facing bearing surface to engage the |ock

recei ved through the opening. 55. A wear nenber for

edlhigad PorEOit bdt@eeh thd RilPindahe Guteravalll e railsketehdifig bawesnghe fear
boss, the wear nenber conprising: a front working end;

vall laf@thk BpéniRib @Rgkge @NEioopditie Wifh, railshd the BGs totldtie kg tathe lip.
inner wall adapted to face the |lip, an outer wall

spaced from thg vdapmamber ifledcbriai@ vathigam 5 urtlebeiiethe a4ils extend
openi ng extendi ng through the leg for receiving a | ock

oh9betwdeh the Méhr WAR aHERE op@ider to the lip; a
| ongi tudi nal slot for receiving the boss, the slot

bei ng3, open i NAtR@r mBMBEr iMBdcbrdame ﬁlﬁﬁ:l:ﬁﬁiaﬂ | Witkdin B8 dlot in each
having a narrow portion defined by inwardly extending

ng@iaﬁg&lePdi‘l?uhﬂ@minﬂ@fuch@d' and an enl arged portion
betweén thé rails and the outer wall, the rails

ext engli ng bet WR&at MEmb&3A a&@}dhn@nﬂmtdvﬁmcsn &R idefuding a
engage and cooperate with rails on the boss to hold

14418 WAGn bR Sidh %rl)ilﬁate%r}gar @n& SERE Glenitid! (ief hihglaErvalkd facing

proxi mate a rear end he opening for éengaging a

béﬁ% sbifacB® &h E%Eethc\!"i%@!i r&ﬁ%&% %@%Féﬂ; 56. A wear

I'n ac dance wth clali er including a

bearisag wal | aj ya..r & b1 ag&cxﬁﬁbﬂtio%qe&&aﬁ@kﬁavae@mfphavmg

an abutnent portion o 0ss to pr vent rearwar d

a'BR%E Wealq’f]erh%kﬁ c&rﬁ%tsﬁjﬁ%é tl‘{’?(fl“km d a l At e% a/ef‘ the lip, the

accb ance w EYEI n S exten

el e R I 20 i
d %\élgg elf 936 su ,eaglr 1'1195 ?xtén%n%ttﬁl%g X@g ieg?m] ljege‘b\lfjcé for

Blldplg%et \;venag memb\é\ll'et% rtherie nb?q{r)lggu&n?aq hlgfj foI‘ loccélb'%% aﬂepdosg B‘n% slot being

conmpri sing e recelrv

o S TR A o DB Bty

extending rails along the inner wall and an enlarged portion between the rails and the outer

wall, the rails extending between the rear wall and the opening to engage and cooperate with
rails on the boss to hold the leg to the lip; and a lateral wall in the slot proximate a rear end of
the opening for engaging a lock to hold the wear member to the lip.

56. A wear member in accordance with claim 55 further including a
bearing wall at a rear end of the leg to abut against an abutment portion of the boss to prevent
rearward movement of the leg during use.

57. A wear member in accordance with claim 55 wherein the rails extend

only between the rear wall and the opening.
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pair of opposite sidewalls; and a stem extendi ng
generally outward fromthe inner surface to fit
within a hole in the Iip. 60. A boss in accordance
with claim59 further including a rearward nenber
that includes at |east one forwardly facing bearing
surface to abut a rear wall of the wear nenber. 61. A
boss in accordance with claimb59 further including at
| eassgone hol divitgr sUb&Ge adcbmandeSwitidamds stwiRrimiveb of said legs
faces generally toward the lip to engage the wear
aedaagkra{dg&ltﬁghputward novenent of the wear nenber
reI ative to the lip. 62. A boss in accordance with

cl ai gp61 wher enolt bBHkéd BAdY df dn dxcabRR BEckRNEr blpPorting a
hol di ng surfaces are fornmed by rails extending along

webem&hste wadched to(il% hpAt}{é%% dofhpRSiELdANR Sod/yI th %e r&El@édﬁn a slot of

61. wherein the holding surfaces are fornmed by

tHEOVAE RkinBerSthk R Kb‘ﬂy Bhanar Rfer PRV e agafifht a AcDOFHe liPand a
accordance’wth clai m 61 wherein the holding surfaces

pQﬁ* 6f o;{p%&%ﬂie@)ﬂlsa a4 &%g Qh¥ndifPRGhil SuthhR ﬁ?étuﬁﬁﬂéd?ﬂce to

from boss SsS 1 n accordance with claim5

ek Wih e ok M8 N9 including a prying hole to be
outsi?éoomeLeﬁtlot for receiving a pry tool by whi ch

th b
€ Wgar menbel Gai, apt%rﬁfnéeevgl 18\% %dﬁﬁgﬂ%?ﬁbl 1dit 1@ a fearward

boss I n accordance wt alm

i 0 ML SR LA B o

“QE Qn a lip of an excavator wherein the |ip has a
roug%-hole and a boss on each side of the lip, the

nEt hgg conpri Sj‘\ s in Q dgn& Gl S8 gg@ﬁﬁerr ﬁﬂcﬁﬁJlﬁgdﬁt WstDne

pair of rearwardly exI |ng egs,
Ql%mg ?rface él'bag }]S%P?]ce? frtlgﬁl ? gaé:gs erag%f ) an(ﬁt%e Fls ?o r%%%l tH(QWcar

earvward rel ati ﬁuch that

s R s B Se ey G et gt Rfvel pRieh !

\rN:g(r: E%‘rggrbgr n?gﬂtblogsgm ggcsolrt}alngenwi\{wggi% gl weher n {Lerglgam Eodly iIsT-

shaped and the holding surfaces are formed by rails extending along the sidewalls.

63. A boss in accordance with claim 61 wherein the holding surfaces are
formed by dovetails extending along the sidewalls.

64. A boss in accordance with claim 61 wherein the holding surfaces are
formed by a forwardly projecting flange extending from the boss.

65. A boss in accordance with claim 59 further comprising including a
prying hole to be outside of the slot for receiving a pry tool by which the wear member can
be pried from the boss.

66. A boss in accordance with claim 59 with body portion that is

longitudinally tapered, increasing in width toward the rear.
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generally aligned with the through-hole in the |ip;
and placing a lock into the opening and the

t hrough-hole. 68. A nethod in accordance with claim67
further including operating the |ock to increase the
di mension of the lock in a |ongitudinal direction such
that the wear nenber is pressed rearward relative to
the lip. 69. A nethod in accordance with claim68

wher g7.n oper at Angethdieoflieiling aiedatithesberddialfp of aneg@eator
conponent of the |ock transversely through the opening

waBfkin thé [P Har thRugh-hol ands BRE Bivehch Bida 6£@E U NBEmdhbd comprising:
cl ai m 69 wherein operating the I ock includes noving

plabg WeREEmEAPR GtBiting £3aaldf YRrWAdR ckefdihg feBaadnSof the legs having
stationary in the transverse direction. 71. A nethod

ailohgRGHRAI dRNGR MrdnbvepdedpBniRe) ol @iE Qiidh tRA MeAbENGradd1Sthe tipK
i ncludes turning the wedge to thread the wedge into

R ARERE R SheibEr ehHVAHOBRRRA! 18 thel% subh AESHCH Bosh okvbsuRshlly into
to a lip of an excavating bucket for supporting a

oHESH th&RHE GhtilFEdcBnP 8 thduRtidgd YostibR whi@ helipefing HME WeAriRerfber is
pair of opposite Sidewall's upstanding fromthe |ip,

gBRhIR aii?ﬂéﬁa{igﬂ tHe IRGigR RGN IHIBRL andPidcBig® 162K iRdThd\Shening and the
general 'y transversé to the sidewalls to abut a rear
t@%ﬂép&ﬁathe wear nenber and resist rearwardly directed

orces on the wear nmenber, the abutnment surface
i ncl ygi ng at | ; MNER ; -aﬁkg&-
the Ha'/e ar me mg?&&lﬁ%qs %’E C%%a og‘g1 Ell ﬁalac o of_?lglg% gg:%v(\ln& t ting the
16ek 3 mcl%%sc diftleRkidrl Héﬂﬁqtlo%li’(g&iﬁg?ireé&fbglsH&letﬁatQhe wear
recess tor recelving e wear pad. . 0SS 1IN

i ' rein the each said wear

ngéﬁg{g%Rﬁgpg%%b?ﬁ%%hphé§?§®233._75. A. boss in

accoggance wi t R-megrkq%' ilades dé‘ﬂ&rﬁwcl{iﬁq' 485w IRIh Sdrating the lock
laterally outwar FOR Che & dewal T's i opp 116

in%llurdgsc Itnlow%ggs 4 wedge component of the lock transversely through the opening and

through-hole.

70. A method in accordance with claim 69 wherein operating the lock
includes moving the wedge component relative to a spool that is stationary in the transverse
direction.

71. A method in accordance with claim 69 wherein operating the lock
includes tuming the wedge to thread the wedge into the opening and through-hole.

72, A boss to be fixed to a lip of an excavating bucket for supporting a
wear member attached to the lip, the boss comprising a pair of opposite sidewalls upstanding
from the lip, and a forwardly facing abutment surface extending generally transverse to the
sidewalls to abut a rear wall of the wear member and resist rearwardly directed forces on the
wear member, the abutment surface including at least one replaceable wear pad to contact the

wear member.
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76. A boss in accordance with claim75 wherein the
rails are forned as |ateral flanges to define a
general ly T-shaped boss configuration. 77. A boss in
accordance with claim72 wherein the wear pad is
conposed of a softer material than the boss. 78. A
boss in accordance with claim 72 wherein the wear pad
is conposed of a harder material than the boss. 27

73. A boss in accordance with claim 72 wherein the abutment surface
includes a recess for receiving the wear pad.

74, A boss in accordance with claim 73 wherein the each said wear pad is
welded into the recess.

75. A boss in accordance with claim 72 wherein rails project laterally
outward from the sidewalls in opposite directions.

76. A boss in accordance with claim 75 wherein the rails are formed as
lateral flanges to define a generally T-shaped boss configuration.

77. A boss in accordance with claim 72 wherein the wear pad is
composed of a softer material than the boss.

78. A boss in accordance with claim 72 wherein the wear pad is

composed of a harder material than the boss.
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