WD 03/004782 PCT/ US02/ 19794 COUPLI NG FOR EXCAVATI NG VEEAR PART Field of the
I nvention The present invention pertains to a novel construction for
attachi ngwa osmag7spart to an excavator or the |ike. Backgrraanasoamgrosunmmrary
of the Invention The invention in this application is at tinmes described in
relative ternms, sucQOAPLING FOREXCAOVATINGDODWEARPART expl anation. These
ternms generally are to be understood in relation to the orientation of the
wear agsadadrthémvehtipgtrated in Figure 1. However, the wear assenbly can
be placed 1n alT kinds of orientations, and the relative terns used to
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i nventi on. parts, such as teeth and shrouds, have long been secured
al ong the di‘%?ql ﬂh es of various excavators (e g., the front lip of a
bucket PSECEHYY St eé "l oader) to break up the earthen material to be
collected and to protect the digging edge frompremature wear. To

facil i tBackeramdachsmmary of S yenboll t s and reduce the amount of materi al
needi ng frequent replacenent, the wear parts are typically conposed of

mul tiple parfhe invewsionrineRiarmpplcationds wetimep desceiberhin feftivadermsn sadadt er, a
wear point or tip, and a lock to renovably secure the wear nenber to the
adapt erupAanddde? farease dfexgldnhddn. | Bheke jomds gendrdlly ate ggbegndamigeodin an
excavator by wel ding, nechanical attachnment or being cast as an integral

porti oneRfioh ﬂ?t}ﬁl&%ﬁfanbh Rf the ety ad lIRSkrdteday FiRakel M dwePbS thar t s,
particularly in larger sized teeth, but is comonly a single corrponent In
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Wear parts, such as teeth and shrouds, have long been secured along the digging
edges of various excavators (e.g., the front lip of a bucket for a front end loader) to break
up the earthen material to be collected and to protect the digging edge from premature

-wear. To facilitate replacement of the wear parts and reduce the amount of material
needing frequent replacement, the wear parts are typically composed of multiple parts.
As an example, the wear parts may include an adapter, a wear point or tip, and a lock to
removably secure the wear member to the adapter.

An adapter is a base that is fixed to the digging edge of an excavator by welding,
mechanical attachment or being cast as an integral portion of the bucket lip. The adapter
itself may have multiple parts, particularly in larger sized teeth, but is commonly a single
component. In any event, the adapter includes a forwardly projecting nose shaped to
securely hold the wear member in place. In an excavating tooth, the wear member is a

point or tip that has a generally wedge-shaped configuration with top and bottom walls



WO 03/004782 PCT/US02/ 19794 that converge to a digging edge. The base end
of the point includes a rearwardly opening socket to receive the adapter
nose. Thewbagkp478ypically in the formof a pin, is insert®dT/liSot/m7a4 passage
formed by an opening in the adapter nose that aligns with openings in
opposi tikatwahvesgofo 4 diggipgicdge. Thecbapassdgitherpyineiichnids & cavwgldlypomanty al
portion of the nose either vertically or horizontally, or be defined

ext er ngbéket & rddafrenRE Addpter'REE1 The ALkeXfpRdallglin thO €t 104 pRX ¥ serteds
disclosed in U S. Patent No. 4,965,945,  which is hereby incorporated by

referenge. pas CRL I lok curved,
t he si gxgs ao&%ﬂ%]%%{j:%gn ?}ﬁ%ﬁ)\%ﬁ @Ieodfi g]?ﬁtngsgs@ggg%c\gﬁiohgﬁt Segllr ock have
in the past, be fine ener al | aral l el sur es,. result, the
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contact . as the lock is being inserted into _or_renoved fromthe tooth.
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that the point is not lost. Loss of the point not only |eads to premature

wear i ndodkt foneexpnnie.ens dislosedraipp &1.S.0 Patentdio. ddRRSLABamwhiele s rargbyi nt ended

to process the excavated material. Accordingly, the lock is fit tightly
Wi t hi nitdoepateted bgdefomnsage to inhibit its ejection or 1o0ss. As can be
appreciated, this sliding action of the | ock generates significant

frictional Alfifough #iCassdgd rédepviR@fie loék may 8€ linadrlcubad, eaiiesotdad to
force the lock into and out of the passage. This tends to be an onerous
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eing 1nserted into or remove
tooth. Moreover, it is important to maintain the lock in the defined passage so that the
point is not lost. Loss of the point not only leads to premature wearing of the adapter, but
may also damage downstream machinery intended to process the excavated matenal.
Accordingly, the lock is fit tightly within the defined passage to inhibit its ejection or
loss. As can be appreciated, this sliding action of the lock generates significant frictional
resistance. In the past, a large hammer has been needed to force the lock into and out of
the passage. This tends to be an onerous and time-consuming task for the operator in the
field.

The present invention solves the difficulties of inserting and removing the lock
via a novel construction that enables the lock to be inserted into and removed out of the
wear assembly (e.g., a tooth) without the need for repeated hammer blows. More

specifically, a tapered lock is received within a complementary opening whereby the lock



2 WD 03/004782 PCT/US02/ 19794 can be inserted and renoved by a prying
tool. The use of such- a cooperative |ock and opening can be used to
secure diwbaBent7st ypes of wear nenbers (e.g., points and Pormamsdg)7ousabl e
in excavating operations. In one aspect of the invention, the wear assenbly
has a tapdradsatedmndgembedd by a prviaptted. tTheruse ef vaclea coopdratimerivel yndhaped

| ock. In one construction, the opening is tapered such that the front and
rear wedpesing@an &k gsed® sebay deffdremdypesay wWeapmembers (/g8 poftds snd shr@idsend. In a
preferred enbodi nent, the opening narrows in generally three perpendicular
di rectiQnfle i BecaVREY fRrflon® Preferably includes a stop to releasably
retain the lock inthe opening and a notch to better help prevent tw sting

of the | ock under . . anot her, c i.n ' . Kk

"ncl udes-a Bdy SRR gL S uRRRIOIE e BRECk Bl s 8RB Perih i 33
tapered configuration. Dug to the tapered shape of the | ock, as opposed to
a | ock AP JRTEFearS § cpmplemeatark shanglliIpek: T abe seRstaisten 1B Obriing 1 n
face-to-face contact with the sidewalls of the passage and generate high
fricti onpgred saeh shaytbe fzentiandj apeyally onzergd asnthey saxdendueway fiome thiassage.
Accordingly, the lock can be pried into and out of the passage w thout the
use of a@pehmgiseinlet lend.a lpa pleferreticrabpdinientpthe epeaingmeemivisan,genéraellpthreeng t ool
is a nenber that rotates to release the latch of the lock and to pull the

lock f rpipdndRuiiP@itedtibns| TheBerih£hles prterablh ashlndRta sefp folielehsabBieiagn, t he
wear nenber (e.g., a point) has an ear that projects rearwardly fromthe

socket glefdcped tﬂe%g%)?iglg & a tan?:B%l Batter 'he]'ﬁt Event mstir?(ff éggﬂvﬁﬁ gﬁéefrﬁeltdspe red

sl ot or opening t el ve and support e tapere
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bet V\eencoglgggiasog)léva? (()jnet Qn% tgld%}ing 2 ltz%)ered configuration. Due to the tapered shape of
the lock, as opposed to a lock with generally parallel sidewalls, the lock does not slide in
face-to-face contact with the sidewalls of the passage and generate high frictional
resistance as it is being placed into and out of the passage. Accordingly, the lock can be
pried into and out of the passage without the use of a hammer. In a preferred aspect of
the invention, the prying tool is a member that rotates to release the latch of the lock and
to pull the lock from the opening.

In one preferred embodiment of the invention, the wear member (e.g., a point) has

an ear that projects rearwardly from the socket defined to receive the adapter nose. The
ear includes a tapered slot or opening to receive and support the tapered lock when fully

inserted, but without the frictional sliding against the sides of the slot when only partially

fit into the slot. The full face-to-face engagement between the lock and the slot only



3 WD 03/004782 PCT/ US02/ 19794 occurs when the | ock has been fully
inserted. The lock has a |atch that cooperates with a formation in the
tooth to wolod/ovdre2 | ock in place during use of the tooth. BdrafSoDexosi pti on
of the Drawings Figure 1 is a partial perspective viewof a tooth in

accor davecerswihen thé\bochrhes bexn fullpimsetted n'?bﬁ ldek thhea 1atedt thatpesioperateh ovith 4 n
phantom Figure 2 is a partial sectional view of a point in accordance with
t he pr efoanition invieNtobthtodmld Be ddkdn phice dadihgyusewf war tdotht om t he | ongi t udi nal
axis of the tooth. Figure 3 is a partial side perspective view of the

ext eri ogrief D&RBiIptisAof thdPralinkbe point. Figure 4 is a partial top
perspective view [ooking down into the slot defined in the point to

receive the ©fs ﬁﬁlﬁmﬁaﬁg&x}é?ecﬁbgwe%{ 9f hSothfif %E(}og@zﬁ{cg gﬁﬁ{ fneSpridesitv of a

| ock in accordance w esent 1 nvention. ure 6 1s a‘rear
perspective. view of t lock of .Fig. 5. Figure 7 is an expl oded,
perspec‘PV?}ﬁlo{}i“@% tﬁ? tq%pplgﬁélo&n ‘Eipgfmt%’.“- Figure 8 is a partial perspective
view of a tooth with another enbodinent of the |ock. Fi gur&1 9 is a front
per spect i ve KIBW s arrarfigcsectignalivigw of a poigh e adegrdages, withathe paesepbct i ve
view of the lock of Fig. 8. Figure 11 is an exploded, perspective view of
t he | odkvarftioRiag loogingHatgmally cieward feonf therdengiawdipbetis oktheitenth.of anot her
-enbodi nent of the lock with the point shown in phantom
Figure 3 is a partial side perspective view of the exterior of one rear side of the
point.
Figure 4 is a partial top perspective view looking down into the slot defined in the
point to receive the lock of the tooth.
Figure 5 is a front perspective view of a lock in accordance with the present
invention.
Figure 6 is a rear perspective view of the lock of Fig. 5.
Figure 7 is an exploded, perspective view of the lock of Fig. 5.
Figure 8 is a partial perspective view of a tooth with another embodiment of the
lock.
Figure 9 is a front perspective view of the lock of Fig. 8.
Figure 10 is a rear perspective view of the lock of Fig. 8.
Figure 11 is an exploded, perspective view of the lock of Fig. 8.
Figure 12 is a front perspective view of another embodiment of the lock with the

point shown in phantom.

Figure 13 is a front perspective view of the lock of Fig. 12.



Figure 13 is a front perspective view of the lock of Fig. 12. 4 W

03/ 004782 PCT/US02/ 19794 Figure 14 is a rear perspective view of the | ock
of Fig. 1WOoBiogar8e 15 i s an expl oded, perspective view of pPidtadozekof Fig.

12. Figure 16 is a front perspective view of another enbodi nent of the

| otk. Fi gurEigE lidgs ameasppispaaive vy eftbelackef VigeW.of the | ock of Figure 16.
Figure 18 is a . front perspective view of another enbodi nent of the |ock

w th the reBighiedstis awshslodad)ypeispettivevigwrof thedocls ofiFifgr bt per spective view

of the lock of Figure 18 with the latch in an unl ocked position. Figure 20

is a partia'Fi@Sfeﬂlé@@hiﬁ‘b%tﬁérﬁ;\%cﬁ{/eﬁethﬂtahot%ﬁé?hlﬁﬂ%é}ﬁbfﬁ{mQQiﬁem of the

| ock and withthe point shown in phantom Figure 21 is a perspective view

of une 100k @fiifs B ox JLA Berdfedive auIMALELurpELARRRL I ve view of the

| ock of Fig. gure artral perspective®view of the tooth with
anot her enbaodi nent, .of .the |ock.and with the int sho i,n .phapntom Figure
24 is a per SPEUIE; \FdiS 3 fLQpt BETsPREtve AR 8* arif)ltﬂbﬂ CE%.OHIIE‘?C@& Pgﬂ‘fgoflgwgt & pl oded,
perspective view of the lock of Fig. 23. Figure 26 is a partial perspective
vi ew ofresiligntirperabergitiedinot her of the lock and with the point shown in
phantom Figure 27 is a perspective view of the lock of Fig 26. Figure 28
is an expl odéignrepdris pdoant perspeative oiewt bbthe dack dffFigirg.18 26th tedaickein® i s a
partial perspective view of the tooth with another enbodi nent of
unlocked position.
Figure 20 is a partial perspective view of a tooth with another embodiment of the
lock and with the point shown in phantom.
Figure 21 is a perspective view of the lock of Fig. 20.
Figure 22 is an exploded, perspective view of the lock of Fig. 20.
Figure 23 is a partial perspective view of the tooth with another embodiment of
the lock and with the point shown in phantom.
Figure 24 is a perspective view of the lock of Fig. 23.
Figure 25 is an exploded, perspective view of the lock of Fig. 23.
Figure 26 is a partial perspective view of the tooth with another of the lock and
with the point shown in phantom.
Figure 27 is a perspective view of the lock of Fig 26.
Figure 28 is an exploded, perspective view of the lock of Fig. 26.
Figure 29 is a partial perspective view of the tooth with another embodiment of

the lock and with the point shown in phantom.

Figure 30 is a front perspective view of the lock of Fig. 29.



the lock and with the point shown in phantom Figure 30 is a front
perspective view of the lock of Fig. 29. 5 WO 03/004782 PCT/ US02/ 19794

Fi gure 31lwosn3amexpl oded, perspective view of the |ock of PETgUSOZ9979Fi gure
32 is a partial perspective view of a tooth wth another enbodi ment of the
| otk and wi tFiguiesd o rmexhdadnpérspstiehviemof FiegarleofSBigi 29.a front perspective
view of the lock of Fig. 32. Figure 34 is an expl oded, perspective view of
the | ock of Figgre 2s afgagritl edpedtive aiepasia @otiswill andther @ﬁbddineeﬂtaffkh@f Fig.
32 with the latch in the latched condition. Figure 36 is a partial side

vi ew ofobihgnd Wik tif pdihtGhows iNbhdatdde [ atch in the unlatched condition.
Figure 37 is a front perspective view of a pry tool. Figure 38 is a rear

per spective MueW s hidnPhordcBile viEw QAR 18k beig. £, de perspective view of

anot her enb nt 0 accor nce W t e present invention with
the pry tool.. re 40 i,s arti erspect.i ve f the wear assenbly
with the nos%g%?gs%dfﬁnem?de?jhger g}ﬁe‘?} ghell%lf( %l%ﬁg\,\éé and with the pry
tool in place for operatl on, Figure 41 is t he sane w as Fi gure 38 except

that the todiewEsSHea@martial sideyigwof theleekafdig Acwith Bletlﬁ@hrl@ﬂ@ atehetbsiti on.

Figure 42 is a rear perspective view of another enbodi nent of a wear nenber
in accwnddiene with the present invention. Figure 43 is a partial side view
of a wear assenbly with a lock fit between the

Figure 36 is a partial side view of the lock of Fig. 32 with the latch in the

unlatched condition.

Figure 37 is a front perspective view of a pry tool.

Figure 38 is a rear perspective view of the pry tool.

Figure 39 is a side perspective view of another embodiment of a lock in
accordance with the present invention with the pry tool.

Figure 40 is a partial perspective view of the wear assembly with the nose and all
but the latch of the lock omitted, and with the pry tool in place for operation.

Figure 41 is the same view as Figure 38 except that the tool has been rotated to
move the latch to the release position.

Figure 42 is a rear perspective view of another embodiment of a wear member in
accordance with the present invention.

Figure 43 is a partial side view of a wear assembly with a lock fit between the

wear member and the adapter.



wear nenber and the adapter. 6 WD 03/004782 PCT/US02/19794 Detail ed
Description of the Preferred Enbodi nents The present invention pertains to
a wear aswermblog47BDr an excavator, and in particular to aPpoauUo2/mys4
constructlon for securlng a wear nenber to the digging edge of the

extavat Betailed) Dy icg : bedintents i nventi ve coupling conprises an
adapter 12, a vvear rrenber 14 and a lock to hold the wear nenber to the
adapt er. SeVEhialpress@l ingéntdASp&iainshe howkarassterflblyClopsad ebalvator,f afd ise with
essentially the sane adapter 12 and wear menber 14 (al though sonme m nor

vari at i ppcithr th D&upRAECHHsBUcHAMRr Qéculing a wEHR ANIRD &S the &‘@Qﬁ‘l?‘é@éé gtions in

t he adapter and wear nenber are possiblée. For convenience he wear nenber

bel ow Whble, R afleSGh LigtheAsa t%%,seguec&sn R ke &ﬂgﬁag@ef 09 ontAAgH, though

t he invention pertai ers rouds, mell In

a first_enbodi ment th 10, i an_adapt 14 and
a |l ock %@ t‘vﬁf’rgglem}.’eﬁyg ]é’ﬁg g’r"? ?fo‘g‘ ?fg eﬁ’& %p{%ﬁo e?’ffla shown)
that is adapted to be flxed to the front lip of an excavator by vvel di ng,
mechani walatigns aWedaek are ditlesgd dslow foy usg Vﬂtabr essejftiallpthe sgme pdanterald y, the
nmounting end includes a pair of bifurcated legs that straddle the lip and
are welaiddwear pember. 1A althoughh seme meinpr earatmaaptirbe sotsthdon somelapttley 12
could al so be conposed of multiple parts with a base conponent fixed to the
l'i p andendbodiBeney. d MayParRtibngaf thy adaptédantiokv@rténb@r aleesdssibly. nBse. 1 n a
mul ti-pi ece adapter, the conponents are typically attached to each ot her

by a rempyaibsel @ekwézpme *aowlh% deS@DEd afa HB%PR&QtRﬁaBQﬁca@QM er

projects forward from Ip to support a p0| ht (or other wear

romber ) ool ols hedf Py SRRk VoA n B0 L EHLSLBTaDGEdRY or desi red

to supp an ‘exanp e oh € nose can have a

configurati 01?1 a first embodiment, tooth 10 includes an adapter 12, a point or tip 14 and a lock
16 (Figs. 1-7). The adapter has a mounting end 18 (not fully shown) that is adapted to be
fixed to the front lip of an excavator by welding, mechanical attachment or being cast as
a part of the lip. Typically, the mounting end includes a pair of bifurcated legs that
straddle the lip and are welded in place. Although a one-piece adapter is shown, adapter
12 could also be composed of multiple parts with a base component fixed to the lip and a
forward component defining the forwardly projecting nose. In a multi-piece adapter, the
components are typically attached to each other by a removable lock member. In either
case, a nose 20 of the adapter projects forwardly from the lip to support a point 14 (or
other wear member). The nose can have essentially any configuration needed or desired
to support a particular point. As an example only, the nose can have a configuration

such as disclosed in U.S. Patent No. 5,469,648, which is hereby incorporated by



such as disclosed in U S. Patent No. 5,469, 648, which is hereby

i ncorporated by 7 WD 03/004782 PCT/ US02/ 19794 reference. In this exanple,
t he nose woalBwders2za rearwardly facing | edge 22 al ong one PpPeiTdeSsii9794 0 abut
a front surface of the lock 16 and forman external |ocking assenbly. Wiile
an ext eefeadnce.odRithiy exssphd)lthe hesepineludes &dedranrddye acirigntpdge R3cdngpaient t o an
adapter, the opening for receiving the tapered | ocks of the invention could

ext end sidewallgh abwentkémlsulifdeldfenslook 16 bed femanamenid lddki dsbafiblyer tical Iy or
horizontally. In this case, the tapered shape of the opening would be

formed pri mawmlly ah Rxichfil 2618 LEssARBIS i§ prdTGTed fRRedRingPPioBih pdYRf ROMET . the
opening could be forned in other constructions such as a nounting portion

of a Shiaai: e %ﬁ@gﬁy@gfg&g il tr?%%ltyeg?qqgg of tR5venRbn L ko s Lo an

excavator. ’I'n e opening cou have a der

constructjan (i..e.,.not adapted  t.Q receive a pin-shaped | ock) and/or have
an operFeP#ﬁéfo(r%‘Hﬁ ‘Efrfp‘?/gﬁ“o PRIRL $1E158 VEIc lﬁreor nﬁ’@&bgf‘ tg‘ﬁ I to
receive the | ock. In accordance with one construction of the invention, the
poi nt tapsredshapgefibe sppying woukihbethapediremailydn theadaptenness rather thaiinbot t om
wal |'s 24, 26 that converge to a digging edge 27 (see, e.g., Fig. 8, and
si de wgloig. 28ore@@r, the operkag c@0d bp dormednn athee gonstmétiond 2utloas # moente nose 20
of adapter 12 (Figs. 1-4). The interior wall 34 of socket 30 is shaped to

conpl erpifior b shedid @utidrividar AentbBEfiNGRE a bbss drithslilexAxgd t8,anteReavaeket and
nose are fornmed with helical threads such as disclosed in U S. Patent No.

4, 335, ﬁgghis rﬂﬁie‘%ﬂ%ss ' QrtHé’bg%]rﬁﬁjg &1d BRI L5 der NN SAch&h ﬁ%?;no‘(h?a ly any

nose and socKet configurati could be used in conjunction w t he

present, invention. .ln i referred construction, an ear 3 ends
Fear v "B Gk RBysnsfed By B o8 AT O85! i SnoPhont PredRs B car ss
i ncludes a slgt or %p ni ng 42. The slot in cooperation with | edge 22 and
si de 43V member by which to receive the lock.

In accordance with one construction of the invention, the point 14 has a generally

wedge-shaped configuration with top and bottom walls 24, 26 that converge to a digging
edge 27 (see, e.g., Fig. 8), and side walls 28, 29. A socket 30 opens in a rear wall 32 to
receive nose 20 of adapter 12 (Figs. 1-4). The interior wall 34 of socket 30 is shaped to
complement the configuration of the nose. In this example, the socket and nose are
formed with helical threads such as disclosed in U.S. Patent No. 4,335,532, hereby
incorporated by reference. Nevertheless, virtually any nose and socket configuration
could be used in conjunction with the present invention. In this preferred construction, an
ear 38 extends rearward of socket 30 beyond rear wall 32. The inner surface 40 of ear 38
includes a slot or opening 42. The slot in cooperation with ledge 22 and side 43 of the

adapter defines a passage 41 for receiving the lock that holds the point to the adapter.



adapter defines a passage 41 for receiving the |ock that holds the point to
the adapter. 8 WD 03/004782 PCT/ US02/ 19794 In one preferred construction,
sl ot 42 owperns/oed7’sng the top side 44 of ear 38 to define amcirniset/igpd 45 to
recei ve the lock. The slot then converges or tapers toward the ear's
bottom end 46 qFipgsferzd £pnstiivtiomoslotofd epehssdorigsthgrtep sidgid4y of us®ita o
prevent fines from pushing up into the slot and applyi ng upward pressure
on t he defiak an Neleeertd s esteceive it 106 Thekldt dentdonuegesonmtbpdre kowdrinbaigh ear
38 and define an open bottomend (not shown). In such an arrangenent, sl ot

42 couléar%eﬁsmceaaw@gmgsstm).f TREbHL @G lefd ROES HTerMy clob& ROjrb@im: ges of t he
sl ot could be defined by a Sstem portion extendi ng %el owthe lock in a

P e LA AU B oS gt
i h 48 is f d i i i d
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to hold the lock in the slot. Wile stop 48 is shown as extending fromthe
front PWnbolngluck pparrangement,siniidd capiddrpeacoRtEupudy domytopy tohotpd, Pear wal |
52 or sidewall 54 of the point or fromthe adapter 12 with an

appr oprthabettgm snd at thersted chaldbe defibedhy @ stemaglortimugtendotg bdlowshe leckdh t he
stop could be a cavity that receives a projection of the latch, or a latch
that praojigat somihratidnSor Habl/ihgawirteglBNanygshape. t Tee block. futthert previded fngthr £d
construction, slot or opening 42 is tapered in three directions to receive

a conpakGPlovhoidaRadcl ke kit OTFBE preRéPMhBIRIIBBRY tHeRfsy 48 RMfoAREH 4eqoval for
|l ock 16, and a greater bearing surface with which to resist |oads (Figs.

1-4). AbRauaNol 3BRH M010 bNAREr0RR oF GREL NaSRD BEYH P RENBS b Of the

i nvent e fron rear wall rge as they extend
t d bott |1 .56. T. |1, 52 i . [ bear i f
oo S bRbSED bt i RTaEack B oo, SRR oR SN R L2

from the front wall 50 of slot 42, it could alternatively extend from the rear wall 52 or

sidewall 54 of the point or from the adapter 12 with an appropriately structured lock.
Moreover, although not illustrated, the stop could be a cavity that receives a projection of
the latch, or a latch that projects and fits into an opening in the lock.

In the preferred construction, slot or opehing 42 is tapered in three directions to
receive a comparably shaped lock in order to provide easy insertion and removal for lock
16, and a greater bearing surface with which to resist loads (Figs. 1-4), although tapering
in only one direction can provide benefits of the invention. First, the front and rear walls
50, 52 converge as they extend toward bottom wall 56. The rear wall 52 is the primary
bearing surface that engages the lock and holds the point to the adapter, and is thus
preferably flat. Nevertheless, the front and rear walls 50, 52 can be flat, curved, V-

shaped or have another configuration, so long as they converge along the length of the



preferably flat. Nevertheless, the front and rear walls 50, 52 can be flat,
curved, V- shaped or have another configuration, so |ong as they converge
al ong t hewbengod4rsof the 9 WD 03/004782 PCT/ US02/ 19794 slpeatr/isdzapi7ed t o
receive the lock. Wile walls that converge over all or substantially al
of* t helat adented torreediee the dackarWhide wrHs thaticonvirge gyt &l emsubslaniadbyd! over only
a part of their |lengths. For exanple, a small length of the slot (e.g., at
t he botthehangtidobthe ket sieoprefened) the Wwallsecan convergenwer ginhyg aquantf of)theart | on
provi ded the resistance caused by such a non- convergi ng segnent does not

hi nder 1édpghsaliidriekymple, Pinfall fepglhastithd bOeantht e bodont &R & thé slot)entdher
portions of the slot could have a wide variety of configurations (e.g.,

i near havéi(%VWEdﬂv)éréilﬁr%)%/&%é?ﬂatidnr én%gﬂieérthe Qbsi MU u‘§+d/ b WARTOhBY at

vari ous angl es) that not converge or engage the lock, so long as a

UL PR a5 RO IR R BB R LB Sl 1

. C
I nserte e anp rrng use

hi nder i the | ock from pein ied into and out of the opening. Second,
o i GORBCTPORTEOTAn SRELOUBIE BONS 3oy SR BRSO BE v 11 om
the bottomwall 56 to the open top end of the slot, so that the front and
rear wdpwawsglly gpverging impedar, ot dewewardly eanyergingeatparivennglesy that mey. | n

ot her words, sidewall 54 is inclined to the vertical axis 57 so that the
si dewalnbt &shvargt orenpageahe bock sscblong ana suffieicnbpatidn bbtheiot opavérgé&bandl n t hi s
arrangenment, the sidewall 54 of the slot is inclined relative to a central

pl ane @hgddee (BOMWRIWIRA fulgtinie@es @r&ii&eamalelsﬁpi&% f((?rgth@floékh@urﬂ@ fide and
e |

extends along the |ongitudinal axis of the soc .e., the axis of

| nser ti0f o8 hinf&i gldtcE ﬁoﬂ?béﬂ%?ﬁ%ﬁ intS At but b J E@tngi dewal I 54 of the

sl ot converges toward the centr ane of the socl as the sidewall 54
oxtens v ks ARG oy RePhah St Vi o D URBRETS .
ext end the bottom wall 56 to the open top end of the slot, so that the front and rear walls 50, 52

are wider at the top than the bottom of slot 42. In other words, sidewall 54 is inclined to

the vertical axis 57 so that the sidewall 54 and vertical axis 57 converge toward bottom

wall 56. In this arrangement, the sidewall 54 of the slot is inclined relative to a central

plane of the socket 30 that bisects side walls 28, 29 of the point and extends along the

longitudinal axis of the socket (i.e., the axis of insertion of the nose in the socket), such

that the sidewall 54 of the slot converges toward the central plane of the socket as the

sidewall 54 extends away from the inlet end 45 of the slot. While a snug engagement is

preferred when the lock is fully fitted into passage 41, sidewall 54 could extend

substantially parallel to axis 57 provided the lock is not tightly held between sidewall 54

and the side 43 of adapter 12 such that the lock could not be pried into and out of passage

41.
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substantially parallel to axis 57 provided the lock is not tightly held
bet ween sidewall 54 and the side 43 of adapter 12 such that the |ock coul d
not be prwedsiom7e2z and out of passage 41. 10 WO 03/ 004782 PeCSosS0b49794

Finally, slot 42 also preferably widens fromthe front wall 50 to the rear
wal | 52 suchFinht slesdabsovereferdbby widenadiom thetfrant medlr Whtodthdireasovdlbf2 and t he

portions of the rear wall 52 are wder than the correspondi ng portions of
t he fr osuchwadtiboBOm Wik SGiegdparidagn die reatverrd dteétiomnaridr thatpottonbat khereant es a
rear wall 52 that is wider than the front wall 50 to provide a |arger

sur f acewall 62 ayd WilleiMlias hd ébrfe@F&ﬁﬁng pertigneat (e floaf ¢8R sohatheavi@ehglopari |y
applied to this surface in holding the point to the adapter. Front wall 50

i's pr efsq tal?j Yro&nnlzgx{rtqggﬂfagl%gﬁega%%a%%%ﬁ 5§%h£tqiyi9%ﬂﬁea{eeﬁl&ﬁrw i 560t h to

the coupling o poi nt the w dening of the
slot fromfront wall 50 to the rear wall i S referred, it could be

ol i noltOuap A aealF shrface i bt WEEh 48 St dPe, B ERS PR LG ot DB ber 1 ear
corner of slot 42 tq increase .the bearing surface of rear,vval%9 52 wi t hout
undul y FREHRELS Hus ﬁwgacgtméw&mg Hre eoint togthg adaptery Proat arll 3bisareisibly ¢ he

| ock, particularly under heavy |loading. Since the ear is laterally offset
from | ethgeowze thaa rear welt 2 yo pravidst grdateosteaagtintoptbe souplingofreag ehide hody a t or que
on the lock, which is resisted by the generally rectangul ar cross section
of the 3ekpandla Whiletthe sideningesfahy glbt ftormfrdnthwaD 50 as thdaear whikd2nore ful ly
below. As with slot 42, notch 60 is also preferably tapered in three

di r ect i geferredGhcduldbe Ehinahta if d@ftkda.and rear faces 62, 64 diverge as they
extend toward the open top end 44 of slot 42, (2) the front and rear faces

O O TR YR I 1SR S5 S DL AL (e

Nevert qﬁle %gzisﬁngogurx]f%{:e St farda Btv%t}];o% uwlﬁy weakening the strength of ear 38 and
to prevent rotation of the lock, particularly under heavy loading. Since the ear is laterally
offset from ledge 22, a forwardly directed force on point 14 can generate a torque on the
lock, which is resisted by the generally rectangular cross section of the lock and a
protrusion received in notch 60, as described more fully below. As with slot 42, notch 60
is also preferably tapered in three directions such that (1) the front and rear faces 62, 64
diverge as they extend toward the open top end 44 of slot 42, (2) the front and rear faces
62, 64 widen as they extend toward the open end of the slot, and (3) the rear face 64 is
wider than opposing portions of front face 62. Nevertheless, other arrangements for the
notch are possible. Rear wall 52 is also preferably provided with an additional inward

extension 66 at its top end to further increase the surface area of the rear wall and provide

a portion more directly opposed to ledge 22 without hindering the mounting of the point
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notch are possible. Rear wall 52 is also preferably provided with an
additional inward extension 66 at its top end to further increase the
surface aweas3mbs78he rear wall and provide a portion nore pdiTrieso/hyr9opposed
to | edge 22 without hindering the nounting of the point 11 WD 03/004782
PCT/ USQ$tY the 2ddpteronWihile thelagd eff notthh b0 és pieéertedeit abulddiecdlintifated for shea red, it
could be elimnated for sone wuses or replaced by other neans for

pr eventisagor replatédsy ethert hiars Feiprevdntiag kotisén efithorickent, | ock 16 includes a
body 70, a latch 72 and a resilient nenber 74 (Figs. 1 and 5-7). Body 70

has front ang 4 &ait etldaah&s, IRk 168idchidks artod D’f(ﬁfaeh@ég,! ¥2 %Hépﬁfiesﬂfé?to t

correspond with and abut against front and réar wa 50, 52 of s 42

when ”}Sirhf?%‘rl‘;ﬁ gﬂfgy'r L %aphmr%ﬁ.t%dwfhw%oﬁ! 254 réa-r%grfgteré%,r thap 4fd ace 76

of | ock rear surfacé Gt sr'darwal9 52.

Wiile front _and rear surfaces 76, and front and rea I ,. 52 coul d
be. onl bl pelin b and S dBinstrgr R0 reinela D 5T PETpur

beari ng engagenent with each other along the Iength of slot 42. In this
vy, t HE VBRI dode iy et IRithelothe. e front firticpds v lagkek§ dnor

duress, and when |ooseness and wear develops in the tooth assenbly. In the
pr ef er rfeaht calstOrandtreorsurfacc k8 difits masaldéd. Whibeefrormtand géay sudaes 76078 n sl ot
42. Accordingly, lock 16 is preferably tapered in three directions. First,

front amnd fi@tland SedrHVAARSS0[ 62 cbB1d B vaIOFaradly BfYgX B dare Preferhblyni bot t om
surface 80 of the lock. Second, side surfaces 8%, 84 of body 70 al so

conver %ﬁbﬁ&tiaﬂ?ﬁ@?%@%eéﬁgﬁg&%n?gk Qkh St ?’3@%{3‘%6‘@9@? Flloﬁhé’.elnsﬂﬁsf aces 82,

84 converge as owar ront sur this tapered
construyction,,the | o can be, easi | ced.intp and,out of the tooth

o hout hafieloRds SGRY PP 7t ofr B BRCRIOEHRrD AR ekt ot
paral l el sides ,where substanti al fricLion is encountered between the pin

and t heo¥epess 2g¢ Wepkdayslops yuthe topth assembly

In the preferred construction, lock 16 is shaped to be matingly received in slot 42.
Accordingly, lock 16 is preferably tapered in three directions. First, front and rear
surfaces 76, 78 converge as they extend toward the bottom surface 80 of the lock.
Second, side surfaces 82, 84 of body 70 also converge as they extend toward bottom
surface 80. Third, side surfaces 82, 84 converge as they extend toward front surface 76.
With this tapered construction, the lock can be easily placed into and out of the tooth
without hammering. In particular, unlike conventional lock pins with parallel sides
where substantial friction is encountered between the pin and the sides of the passage, the
surfaces 76, 78, 80, 82 of lock 16 are not pressed into face-to-face frictional sliding
contact with opposing walls 50, 52 and 43, 54 until the lock is fully set in slot 42. The
taper of front and rear surfaces 76, 78 is important because it provides a good fit between

the lock and the slot in the longitudinal direction (i.e., in the direction of greatest loading)
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surfaces 76, 78, 80, 82 of lock 16 are not pressed into face-to-face
frictional sliding contact wth opposing walls 50, 52 and 43, 54 until the
| ock is fwiolog/oses2in slot 42. The taper of front and rearcIwsiaeees 76, 78
is inmportant because it provides a good fit between the |ock and the sl ot

i n t he Whergthe dokdknial fully ifigted,i tort agoide the face-tohfacelsliding fromiond! gmest deting oadi ng)
12 WD 03/004782 PCT/ US02/ 19794 when the lock is fully fitted, but avoids

t he faciasdriod acCWhilkitHé NgperinigCofi tiealock AR ttAE totishid rtivbJorthopdA4lt dipgttiod¥iid e t he
tapering of the lock in the other two orthogonal directions is preferred,

the si dgefilel ARE8Id8 Jurfles @Q,@Mn%%ﬁﬁ%&ihﬂ%b%a@ﬁriﬁb lehichiNdirech&H id.&al

direction (i.e., wWthout tapering toward button surface 80), if the |ock
[ t [ . [ . S| l. ' 43 t
or event " fkut R (hRRE bYRGh BFIESD) AhERAR i potdod Pl B8 BN ER cover

side surfaces_82, 84 can al so be substantially parallel in the

[ ongi t LHAT i P%fé&ﬁﬁ?@stp Y406 e @F%é‘rogh%?%@ge@zﬁltomdt%@ﬁ% t owar d
front surface 76) provided sufficient surface area contact exists between
rear wetHenm®. apdoreevar, sidef srtaces 825 §f qapeale Pectubataniballys pamllgh st thesi on 86
is provided on the top end of side surface 82 to fit within notch 60.

Pr ef er dbhgifudprab tiirectionr(i.8.6 withbutnode/surfates 83, Bhitapenng cdwasd frohtesurfaoe K66 i s
fully fitted within slot 42. Body 70 is laterally wi der than slot 42 so

t hat t hgolidek sefficRAbSurfadeakch contRiegists b3fvde retgages? anl@eea? dudiceamapt er 12.
As noted above, the offset construction of ear 38 and | edge 22 places a

torque fgptﬂerégp&q&hogg@t is resisted by the generally rectangul ar
cross-section of body 70 and the receipt of protrusion 86 in notch 60. In

e Pr et 118 RTS8ty U L USSP VAR 3
ST T N L A A ML L S
within slot 42. Body 70 is laterally wider than slot 42 so that the lock extends inward
from ear 38 to engage ledge 22 of adapter 12. As noted above, the offset construction of
ear 38 and ledge 22 places a torque on the lock that is resisted by the generally
rectangular cross-section of body 70 and the receipt of protrusion 86 in notch 60.

In the preferred construction, body 70 further includes a front support 87 that
extends forward, above slot 42, to abut rear wall 32 of point 14. This additional
engagement between the lock and the point helps to stabilize the mounting of the lock in
slot 42. Then, if looseness develops in the tooth on account of wear or because of other
reasons, the lock is stably held to the point the reduce the likelihood of losing the lock.

Latch 72 and resilient member 74 are each received within a recess 90 defined in

an upper portion of body 70. The latch 72 includes a pivot pin 92 at its lower end that is

received within a hole 93 to define a pivot axis 97. Accordingly, the latch moves about
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slot 42. Then, if | ooseness develops in the tooth on account of wear or
because of other reasons, the lock is stably held to the point the reduce
the |i kel wibasmoaB2 | osi ng the | ock. Latch 72 and resilient pogmsez/19744 ar e
each received within a recess 90 defined in an upper portion of body 70.
The | atagks 92 hetwéandeslawhed wondipom vérreathe {ack| isweald ewithin et #2 andearei ved
within a hole 93 to define a pivot axis 97. Accordingly, the latch noves

about uhBtiad0@MADBASRhECThEITEER/ d A renavied fBoin hled wloen A shailddiedh ésondi ti on
where the lock is held within slot 42 and an unlatched conditi on where the

l'ock capefembleimmed ald2M Hi@ pshidh: of Ahd EeH TR0 Elalod stop! 45 BY @blivtchedr med

along a md portion of the latch 72 to engage stop 48 in the | atched

condi ti s ' IS ' eSO f%} > te
recei ptcggglt@?'o%&e%&%ﬁ?% Lspdﬁgﬁg%g?ﬁ%ﬁ&%gl ofH)I %1(:3 {): SBtgrrg?eg@angT% y “ext ends
| at er alig\xll\hover the top of body 70. The front face 103 defines a pry
surface ereby latch 72 can be noved to the wunlatched condition. A guide

rail 105, forned along. the top of body 70, is received in a _ conplenentary
groove 107 ikhe ¥rper areion Kleon b2 ppieablyortends latemllyeves theafqp ohd
groove 105, 107 construction stabilizes the novenent of the latch on the
body, prodydft Shetframt favedio3 [defimesreopry vyrfacet wheaehyylateht 72afan be aeeed 30 theand

mai ntai ns pivot pin 92 in hole 93. The rear end of the groove 107 incl udes

a rear usidtthedrohdisioawa) ghib@taic 0, dsried abungnthatop dfibbdgt70f sereced@dd iard of
guide rail 105 to limt the outward pivoting of the |atch and thereby

define ctonﬁ)lérﬁérﬁmggrgg&gidi the Mo R ECTRO 199 omﬁp?fp@ﬁﬁormm.i orhistf:h 4R spaced

slightly “rearwar ront support 87 in the | ocked condition so that
cont <l 0T S S AR 8 ey AL et
the latch from moving laterally out of recess 90, and maintains pivot pin 92 in hole 93.
The rear end of the groove 107 includes a rear wall (not shown) that contacts abutment
111 at the rear end of guide rail 105 to limit the outward pivoting of the latch and thereby
define the latched condition. Preferably, the upper portion 101 is spaced slightly
rearward of front support 87 in the locked condition so that contact with the rear wall 32
does not push on the latch.

Resilient member 74 is sandwiched between latch 72 and support surface 96 of
recess 90 to normally bias the latch into the latched condition. Resilient member 74 is
preferably an elastomer, such as neoprene or rubber, but could be composed of other
resilient materials or involve other springs (not shown). The resilient member is
preferably held in place by the compression forces applied by the latch 72 and support

surface 96, i.e., abutment 111 is preferably set to stop latch 72 so that resilient member 74

is always under a compfessive load. Nonetheless, resilient member 74 could be secured
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recess 90 to normally bias the latch into the I atched condition. Resilient
menber 74 is preferably an el astoner, such as neoprene or rubber, but

coul d be wompmsed2 of other resilient materials or invol vecatuse2/1994i ngs
(not shown). The resilient nenber is preferably held in place by the

conpr egsilach 72 aod/sr syppbit @drfie A6hey hmbdiesi?2 oaby nxlgingrtbe elestofac® @8, i .e.,
abutnment 111 is preferably set to stop latch 72 so that resilient nenber 74
IS al wayfshdid @empane@TPTIRSRIKET PRdler MefegdbeireiRles bdiigki 806 thaeowglies/4 coul d
be secured 14 03/004782 PCT/U802/19794 to latch 72 and/ or support

surfacey Q@dspx Igﬁ&g; Al ggoﬁeae]t %a%e&ea{ its QeRAR ufarlhese

conponents. urt er preferably includes a finger 106 that
overlles ortlo es. t I 0 and

or eventirid affea gﬁsﬂ%mﬂbﬁn wSapbe ot O o PR Sl et "
retai ned onl y conpressive for ve |l ock 16 fronISIot 42, the
| at ch iT§MAYY tlév%?rﬂ Sgﬁﬂ}?yoﬂle léﬁgﬂ%wv%to% SHgory ssface 985 agginsf the | i ent
menber 74, to the unlatched condition, i.e., where shoul der 94 rel eases
stop 4diasl of nesiientynémber 74, tos thie unlasehed conditivari-c.owBereishewder Horleases | s
received into socket 30 (Fig. 1). In this construction, the slot 42

def i nedtdap¥8ar 38 is positioned rearward of | edge 22. Once the point is
fully placed on the adapter nose, lock 16 is inserted into passage 41

defined by gheke Zb%mt 18496t SrtoaARptel HESER thi@BIBRisHkcdiv@l inePRIcRet 30
construction of slot 42 and lock 16, the lock fits into the slot w thout

hanmer | '(F%) Y\hit tﬁ S c%nﬁﬁ%tlg@ tﬂ@ﬁﬁ ‘@ @eﬂn@d 1@9&%899@?&{1%}%&1 refvaldPof 188K t the

| ock wi sire oint onto the

dapt I I t b LLy, fit I t
oot oo i e e xaﬁeagatt RIS, P el |
its set goleon t hrough_the  use of a pryi qlg tool , T. The frefe en& F of the
pryi ng dediBed by slok#2.dgdgendd andyside 43 Begayse Efhetppered construction of slot

and lock 16, the lock fits into the slot without hammering. While it may be possible in
some constructions to insert the lock without tools, the desire for a tight fit of the point
onto the adapter typically prevents the lock from being manually fit entirely into position
within slot 42 without tools. The lock is preferably pried into its set position through the
use of a prying tool T. The free end F of the prying tool is set against the tooth so that the
free end engages rear wall 32 and the shank S of the tool lies against the top of upper
portion 101 of latch 72 (Fig. 1). The free end F of the pry tool T is anchored for prying
by an additional tab (e.g., as in Fig. 42) or by a certain configuration already existing in
the assembly. The prying tool T is then forced rearward and downward (generally in the
direction of arrow 102) through manual pressure, with the free end of the tool acting as a
fulcrum, to push downward on the upper portion 101 of the latch and set lock 16 in place.

As the lock is moved into passage 41, stop 48 presses latch 72 rearward against resilient
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free end engages rear wall 32 and the shank S of the tool |ies against the
top of upper portion 101 of latch 72 (Fig. 1). The free end F of the pry
tool T iswarshoes7ezl for prying by an additional tab (e.g. pcagSomifFog. 42)
or by a certain configuration already existing in the assenbly. The prying
t ool Tmanbdidd unbit dedatchalessy theatap, dbwhichrting therlatchishspsiinto the latehadect i on of
arrow 102) through nmanual pressure, with the free end of the tool acting as
a ful econditiod @o hukihthd dueknir slooa2.t dthopge prypng is prefetfed, dfe loble cowlddle and set
lock 16 in place. As the lock is noved into passage 41, stop 48 presses

lat ch {Rsefte @@ ThaAdAér P HediRA! IEvVERL a HabnndP 19 36440 theGo R biUBeHidPR4  nmenber

74 until the latch clears the stop, at which tinme the latch snaps into the

| at cheq, iQ{Q;ﬂéea&l}/ggﬁghg)gBﬁ% &Bgﬁk?% LPRKK 18 and bt zglzz Infthi hﬁﬁ&t}%&{e}i' BGtibs

preferred, nserted wt hammer I'f desired. Even if a
hanmer i ed, the process of i.nsertin he . |L.pck, i reat| asged by the
t aperi A%a‘o;fgllﬁé)ﬁefj%éb&nﬁlagiléy rﬁ‘ie.wcidﬁ"% ﬂlggﬁglﬁu§hi agtetp? ?&"q‘&o& %%%,S%%I ock 16
is preferably matingly received in slof 42 such that the front,_.rear and
si de §H¥fﬁ<é‘éé§’77%,82ﬁ§?{0%2l6o‘?bm aginst ghefEont, reak ngéiﬁ%é?’, %%fa%l"tand si de
wal I's 50, 52, 54 of slot 42, respectively. In addition, front support 87
abut s r@aresprativel32 Inadditaom frontisuppor B7 Bbuts seapivapll32tdfpaing 18t 42 such that the
| ock extends laterally out of the slot to engage | edge 22 of adapter 12.

In nost  assdikiless widee thanstot42enclothat the lddodktands $earaliyout dfitbatlostor f ace 76
of lock 16 to press against |edge 22 of adapter 12 and the rear surface 78

to pr e%ﬁ%ﬂ:ﬂw@é 27 sﬁéda\bf?ér:1|2.5 AnGhost la@enthlied, P isértiBR 0P thelthck d5idsBe theont O

adapt er Once in a ully inserted position, the front surface 76

0PPOS S, 200 22CAMLACR 1 LS AERndGeRRPATaBERT2 MR the 26 el 1 he

point to t adapter. ock recel an retained

by L e SPRBESTRN Bl 5o %000 AN Ree o et Sty B Uil o2
oreat esfulally lin(ggr%e%n;?ossistio?q,r the front surface 76 opposes ledge 22 and rear surface 78 opposes

rear wall 52 to hold the point to the adapter. Since the lock is received in slot 42 and

retained by the engagement of stop 48 and latch 72, the lock will stay in slot 42 and still

hold the point to the adapter even if wearing of the components creates a looseness or

gaps between the front surface 76 and ledge 22.

Lock 16 is preferably also pried out of slot 42 by prying tool T when it is desired
to remove the point from the adapter. The free end of the prying tool is inserted between
the prying face 103 of latch 72 and rear wall 32. The top end of the pry tool is then
pushed forward and downward (generally in the direction of arrow 104), with the rear of
point 14 forming the fulcrum, so that the free end F is rotated rearward and upward. This

movement of the pry tool first pushes latch 72 rearward to its unlatched condition, and

then pushes the lock upward at least partially and out of the slot. The interconnection of
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gaps between the front surface 76 and | edge 22. Lock 16 is preferably al so
pried out of slot 42 by prying tool T when it is desired to renove the

poi nt frowotla@osdapter. The free end of the prying tool i ®cTnseriwds bet ween
the prying face 103 of latch 72 and rear wall 32. The top end of the pry

t ool i ghe piznt pip 32 e lolke@Beanbleathd lerhinkapaed getrndithe slgt thipugh engagement on of
arrow 104), with the rear of point 14 formng the fulcrum so that the
free endtlthedatchbt atldmbugh pryiag ds tecprefemed methidi of removimgdntek @6, thadogk y t ool
first pushes latch 72 rearward to its unlatched condition, and then pushes

the | ocluldpy@rémaied ﬁhm%ﬁh'%af lshot a2dinohidedt Fdiors kit -exteded BheBONNECt i ON
of 16 WD 03/004782 PCT/ US02/19794 the pivot pin 92 in hole 93 enables the

| ock tgw%g%@%reg g%tg,h&h tﬁé‘l%tcﬁlig rsqu%é%%fggﬁgenent with the | atch.

Al t hou Ing 1 € preferre mst1 renoving | ock 16, the |ock
could be re d.b ner i [ | ot. 42 i ncl ude rti.on t ended
entirely t%ﬁ%ﬂ’%‘ﬁ& 35S Q%\?ié’égocghlfﬂ@ﬁ ‘)lﬂéer%eﬁ’gfg?se e%ds!aogﬁ%)?%; t ool .
While the | atch assenblies for Ioagékm and. th ot,ge be|l ow descri bed | ocks
are prselerakby yseddndanered losks. dbe | %O,nsirﬁ‘élopésﬁfﬁn BCLg‘Frt & VPR 198 r i bed
for the various |ocks herein could be used in |ocks that have non-tapering
bodi es herein opuld hawmsed in Ipeksdhatddve pomtapeiing eadieschndfor shat aee intamdodtd be om a
tooth assenbly by hamering. Mreover, the |atches could also be used to

secur e iasdrted kntwiahd teindrd dvonay dokingssemblyrbydmammdring. wherei n t he | ock body has
a shape other than an elongated pin configuration (e.g., a block shape).

As an exanplgoRblet, teMBitdhad 66ul8 ANt Belsdel A0 SedlRs arboledithhiehieexcatating be
i ncorporated into a bl ock-shaped | ock such as described in U S. Patent No.

S, SCHRY OB B e e Ml Ui
| ock 16co%ﬁgt%gti§r¥ &anéj,l 4 blogk gh%%g)s. SAs an example only, the latch constructions described
herein could be incorporated into a block-shaéed lock such as described in U.S. Patent
No. 5,653,048, hereby incorporated by reference, in lieu of the latch arrangement
disclosed therein to retain the lock in the opening. Using lock 16 as an example, a recess
and hole, like the recess 96 and hole 93 in lock 16, could be formed in the block-shaped
lock body to receive a similar latch and resilient member. The latch would then move in
essentially the same way between a latched condition in engagement with a keeper and an
unlatched condition to permit removal of the lock. The other latch constructions
disclosed herein could also be similarly configured with a block-like body as opposed to
a pin-shaped body.
In another embodiment of the invention, lock 125 is inserted into passage 41 to

hold the point to the adapter (Fig. 8). Lock 125 comprises a body 127, a latch 129 and a

resilient member 131 (Figs. 9-11).
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and hole, like the recess 96 and hole 93 in lock 16, could be forned in the
bl ock-shaped 1lock body to receive a simlar latch and resilient nenber.
The | at chwaaalodk78hen nove in essentially the sane way betregarsozi147at ched

condition in engagenent with a keeper and an unlatched condition to permt
removal of tBedy Bokhasehironttsuefacd Bk la rearsyrireeci doangd side serfassed3hdB8i n coul d
also be simlarly configured with a bl ock-1ike body as opposed to a

pi n- shapedithdobk 14, lockni@sheefembhyadpereitt thede diteetionsy € tifomh and weksukRises s
inserted into passage 41 to hold the point to the adapter (Fig. 8). Lock

125 comppii $85 coneBYashBdy extenPlowrd BStod Surfacer18%] (2) 8ifle siEfabsr13¥3139 Fi gs.
9-11). 17 WD 03/004782 I;CT/ US02/ 19794 Body 127 has a front surface 133, a

rear S%&g&?g g)agftg@f%x,%hﬁleb\%g{df Bétforn %gxzvaceig@l'; i C@i)tsmé Qrkacdd ’1347,0%9 125

pref er ree rections: ( front  and rear surfaces 133,
135 converge as.they. extend.t.oward.bo sur 41; . Sl faces
137, 1@“%&%%?“68 et S rROR T REE L f BN EES, eaaétee(‘%}r‘f;g I‘“"g‘gcé‘?‘%ig) si de
surfaces 137, 139 converge as they extend toward fro sur f ac .

Never t heIi@yens @‘ﬂ‘é’s%ﬂdt‘@rrﬁ%’cﬁ%%tqogﬁtogﬂ 16,217 jalsp agplic seste&fégga&f Wegard to
the body of lock 16 are also applicable to the body 127 of lock 125. A
recess df4dack ¥ ornmed in an upper portion of body 127 to receive latch 129
and resilient nmenber 131. A generally L-shaped hood 143 is fornmed to

extend with Aneckedl kdormestbin anegges pdrtidbn afidoth €2 Dtherceive datdd 12@bmhg t he
rear side of the recess. The lower end of leg 147 is preferably shaped to

be recek¥faht HeMOrCi3 144 Lond4IAVL YRapedHo8a8S i$ iindd € eRAeRRwith chlalég I ear
wal | 52 of slot 42 and to resi'st rotation of the |ock under |oading. Leg

145 P! oARCE LE&Rbd 18N Ind BITOSher 134 147 ATRERR! FA0 AR e RELYCEES TPBREE to Tift

end of leg 147 is preferably shaped to be received in notch 44 to provide a greater surface

area to abut rear wall 52 of slot 42 and to resist rotation of the lock under loading. Leg

145 protects resilient member 131 from wearing and provides support to lift lock 125
|

from passage 41. Further, front support 148 projects beyond leg 145 to contact the rear

wall 32 of point 14 to help stabilize the mounting of the lock in the point.

Resilient member 131 is preferably an elastomer composed of neoprene, rubber or
the like. The resilient member is preferably molded into the recess, although it could be
secured with adhesive or the lock configured to mechanically retain the elastomer in
place. Latch 129 is preferably adhered to the front surface 149 of resilient member 131.
Latch 129 includes a recess 151 and a shoulder 153 for receiving and engaging stop 48 of

point 14 to hold lock 125 in slot 42. A prying protrusion 155 with a prying surface 157 is

formed on the top end of latch 129.

18



from passage 41. Further, front support 148 projects beyond |leg 145 to
contact the rear wall 32 of point 14 to help stabilize the nounting of the
| ock in twe o482 Resilient nenber 131 is preferably an elcagtsomes’sconposed
of neoprene, rubber or the like. The resilient nenber is preferably nol ded
into the redesse, latk H3Ggh intertedunte et 4% sthgn dbe wpinh hasiheen vlaced optge” | ock
configured to nechanically retain the elastoner in place. Latch 129 is

pr ef er aldhpteratse 28 Fign8). has fvithnhe fitst Embediintft, afpryiegitdol éninsensmiitetwdel.  Lat ch
129 includes a recess 151 and a shoul der 153 for receiving and engagi ng

stop 48cRfwalP9h RF pbtht 13 Al1dck 8% ahdTotabedStediwatd and\ dBiwrivag B Ofaf sd On 155
with a prying suripace 157 |s formed on the top end of latch 129. 18 WD

03/ 004782, PCI/USHRLIREI >4 WG AGK P Sgb{z\éﬁ{r%a%g)l'ﬁt&wcﬁt 142 when

t he p0| en p ace $0 4 apter nose 2 with the first

?E‘EEd'l%"égﬁggaae#%@?&of@a&%éw@%ﬁ%tsﬁmf i %pu%fﬁa agm gé%?i&Qf pushes

| ock 125 downward into slot 42. Rear surface é&g | oc es rear
wal | 52fafapierol? t&@“HrPﬁlmrlérﬁltghglﬁPf"&d@sﬁé%ai)ﬁ’éf] BI“F"B%h@ ISQQEPWE | edge 22
of adapter 12 to pull point 14 tightly onto nose 20 as the lock is

i nser t exovelitens ofl dowkwd2d is notimed muntk shaydder 1123 ¢ngagesnstomd@d datdan Behoul der
153 engages stop 48. As can be appreciated, resilient nenber 131 permts

the | atappredidfedt Gesiiere meabavan il Ypemhien thes RacH dep thSoe romweiipasherst op 48,
and causes the shoul der 153 to snap back into its latched condition in

engagefeg;w&mw 43 ﬁtrﬂpveﬁ%a\éb%%*se aﬁd)eéﬂlsbsSﬂfetahbMdbﬁwx E@%dtpnﬁdék%t@tns‘lz- I'n

the preterred constructlon ck 125 sets in slot 42 in the same way as

o1l RN h B S i MBS iy gl ooy
Forvar Cin nedprgperreg\%onstr%(gnon lock 125 sets in slot 42 in the same way as lock 16.

To remove lock 125 from slot 42, the prying tool is again inserted between rear
wall 32 of point 14 and lock 125. The prying tool is rotated forward and downward so
that the free end of the prying tool engages prying surface 157 of latch 129 to retract
shoulder 153 from stop 48 and to pull lock 125 at least partially out of passage 41. The
tool presses on prying surface 157a or 157b. Although there is no pivot pin for the latch
in this embodiment, latch 125 essentially moves in a similar pivoting movement about its
bottom end as it is pushed rearward at its top end by the prying tool. The top surface 159
of latch 129 abuts leg 145 of body 127 to provide support for removal of lock 125 from
slot 42.

Lock 125a (Figs. 12-15) is a lock that is in many ways a combination of locks 16

and 125. Lock 125a includes a body 127a, a latch 129a and a resilient member 131a. In

the same way as lock 125, body 127a preferably tapers in three directions. Body 127a
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that the free end of the prying tool engages prying surface 157 of latch
129 to retract shoulder 153 fromstop 48 and to pull |ock 125 at | east
partial | ywous/oof’spassage 41. The tool presses on prying eamfisopidsya or

157b. Alth,ou]g’g there is no pivot g)inn for the latch in_this enbodi nent,
| atch 2% BEgrY f &pqeps %veéoqnﬁeca Bi3 18P Dorten bng geperale hrshapelihogd s

bottomend as it is pushed rearward at its top end by the prying tool. The
top surldedaviegonofeg|ldbehvazeceabint kn indg lowsr log 18duislongthetrearrdswif dlee suppor t

for renoval of lock 125 from slot 42. Lock 125a (Figs. 12-15) is a lock

t hat i Sedess.ndhy boktyis endasfiibg natd Brrecdivédoinks thktotengs Wb led b4k I2fhas | ncl udes
a body 127a, a latch 129a and a resilient nenber 13la. In the sane way as

| ock 1%%1bo@9ﬂ%t137eafﬂftﬁlfs%aﬂ| muts@aea Swith at BqeeddbbeShdpen®. ilBEMe ldya 19 WO
03/ 004782 PCT/ US02/ 19794 al'so includes a recess 141 a bounded al ong a top

porti Og}]tg%aﬁ?z%&e&r?srtﬁ%g éé/rikzg &Qh Q@ﬁgpro&u‘%?& hg‘éb O’l?on{?’l‘épﬂo%l&é‘?ﬂm%% recess

141 a ong rear recess e bottom

eboai it ph e AGEINE 1 4R phlFpatid o Srati Qi hebrecdn bl

illustrate an alter native construction of the notch and protrusion. The
front éi!ﬁ?ﬁ@ fngl a8¥-projects forward of leg 145a and latch 129a to abut
rear wall 32 of point 14 when the lock is fully inserted in slot 42. Like
| ock 16, | atlgke kiz®ad 6, hd¢hutiz®a iacludeses lgver pivadipm 92athahéits withis hele $3an hol e
93a defined in body 127a. The latch 129a includes a shoulder 94a that is

bi ased deinvdindbdily 127as iTheanich M9 Riclulidd a 3houlde Blalthdtdd biasedfoewhiddy wi t h
stop 48 when the lock is in the fully inserted position. As with resilient

menber rddftent hithber9fia Hﬁéﬂa %’tcﬂe’alc%nﬂﬁloil %lﬁ?go%k RyheRtheRct 3@@1 the f@pcomodat e

conpression of the assenbly when the latch ais pressed

inserted position. As with resilient member 131, resilient member 131a is formed with
holes 132a to accommodate compression of the assembly when the latch 129a 1s pressed
rearward. The holes 132a are preferably filled with compressible foam to prevent fines
from compacting into them during use. Body 129a is shown with an expansion port 134a
in its rear face 135a (Figs. 14 and 15), that permits additional room for the resilient
member 131a to expand; that is, the resilient member is preferably formed of a non-
compressible material, such as rubber, and may need more room to expand when the
latch is pressed rearward than provided by holes 132a. Alternative or other expansion
ports could also be formed in the body so long as the strength of the body was not
compromised for its intended use. Moreover, such expansion ports could be used with
any of the embodiments, disclosed herein. Alternatively, the resilient member could be

composed of a compressible material such as foam rubber.
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rearward. The hol es 132a are preferably filled with conpressible foamto
prevent fines fromconpacting into themduring use. Body 129a is shown

Wi th an ewpams®das2 port 134a in its rear face 135a (Fi gs. pPCA/@moy1979) , t hat
permts additional roomfor the resilient nmenber 131a to expand; that is,
the resilierln thisembodinenyrtep degaltSp debneretisiopval Horextendiner deng vlevatht eri al |
such as rubber, and may need nore roomto expand when the Ilatch is pressed
r ear war it 8a hdimeqeso V4 the dAb gednoineRigl B2,aa ridget EYOaas iferencdralonghthe tex pébclon ports
could also be formed in the body so long as the strength of the body was

not  cormgaayifReditiifthé kfoovetapd dRetebis fotailyding Quite, the uhdvemepnbs thenlaphrt s coul d
be used with any of the enbodi nents, disclosed herein. Alternatively, the

resili ; i -dde PIURI | vaha as foam
ubber S35 BRSSP TORRSREE Ao, PATI REDIG) IERROE LIRHES Tasa

defi ne roove 146a .ext endi ong...si f S . As
seen' | meieb Rl eyt S XEGROLIR, “ILBLAT A ber Ry B BRI, 1S 11
within the groove an her e retain an ui de the. novenment of .the_latch.

S i1 b REATTGAR hSRRT T o HeTahied @B 3h ih lsTeEien G | 1
groove 146a to better retain the parts in recess 141 a. The resilient
nenber e8¢ 145 1hTactoepraveny fomvard soyementef the reskient member ont abtha resess fits
within a simlarly.-shaped cavity at the intersection of |egs 145a, 147a to
pr eventl4flar wAtsd, aowathehickoF25t Hatcli d2D4 iaedtresiierivanerobdr b¥lat dre prefeesddy 141 a.
Also, as with lock 125, latch 129a and resilient nmenber 131a are preferably

bonded Hopded ety bydduRetive of imdTBIngi the cbMPokcAfPRIEMES tThE Ghétetion dhE
insertion and " renoval of lock 125a fromthe tooth is essentially the sane

55 SesHEA GHIE Y ol i K e 0L T o |0k
125.

In another alternative similar to locks 16 and 125, lock 125b includes a body 127b
that preferably tapers in three directions. Body 127b defines a recess 141b that is adapted
to receive a resilient member 131b and latch 129b. In this embodiment, the latch 129b is
composed of a sheet metal material that is shaped to conform to the outer edge of resilient
member 131b. Although the strength of the latch 129b is generally less than these in the
other embodiments, this latch is easy and economical to make and does not require the
latch and resilient member to be adhered together by adhesive or being molded together.
The bottom pivot 132b is formed by shaping the bottom portion of the latch and resilient
member into a rounded configuration that fits into a rounded cavity 134b in body 127b.

The front of pivot 132b includes a flat 136b that abuts against a stop surface 138b on

body 127b to limit the forward pivoting of the latch.
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that preferably tapers in three directions. Body 127b defines a recess 141b
that is adapted to receive a resilient nenber 131b and latch 129b. In this
enbodi menvo iBlees7Bat ch 129b is conposed of a sheet netal mararsoalovhat is
shaped to conformto the outer edge of resilient nenber 131b. Al though the
strength of Bddy 12fbdhcladeie hoodgkiddrath ¢ tapeleg 14pmand méoveerilpg 14®. Temter
enbodi nents, this latch is easy and econom cal to nake and does not require

the | aegh4astnevaries dridesibteots Mieresilienthecrabirearddb vied g tthelatdhyl 24t vdeh\tke or  bei ng
nol ded together. The bottom pivot 132b is fornmed by shaping the bottom

por ti on,eh i§ Rerak@Rl 48 itdRedse pblitioto 4pr6ﬁa‘9@lﬁp jortt for Ferfied 16&nkorguRat i on
that fits into a rounded cavity 134b in body 127b. The front of pivot 132b

i ncl udes | at 6 t f y 127b
o 11 m P RUnESP Rl s el R BBERRE beoBpd WopiltBF Bs RS mRBbe D&Y 15704
Body 127b includes a hood 153h w t top..eq 145bh and a | [ | 147b.
Top | oot st stee B vatgnpeti e AP B cteficdnBapS andiiy o Ffe os The

| atch 129b when the latch is retracted to its release position tqQ provide
suppor tbatiem pf sy laver e 1A s miended der ressiphimthengotely of khe ppiat 1Bhds | eg
147b waps around the top of the resilient nmenber to provide extra support
t o bet tidustrméctvithna differeahaqdigofativhéo shesi ariothrer altembléye. aps Withtledk 12%e  bot t om
of the lower leg 147b is intended for receipt in the notch of the point,

but i s frémtlsugiored 49b prbjebtsdorihiatd 6f lath 109 indtep g ISt 0 show anot her
alternative. As with |l ock 125a, front support 148b projects forward of

l'atch 129b a]_')&fkt f%ec'iggi #5080 18RCH 5B 2R Gohstrushioh bRtheltRdAy A2 hrd Resilfent

construction o y 127c and resilient nmenber 131c. The latch 129c is

SRR T R e B 7
132¢ 1 Sslfegtrnrlrgtg] i%ta I}apt%hgtqg fo?'rfneé E? carlls(t)igg, t%ﬁg%r(l:g 5r0th;[: fREOrar Hy
In lock 125c, a catch 132c¢ is formed at the top of the hood 143c to temporarily
hold the latch in a release or unlocked condition. In particular, a pry tool is inserted
between the rear face 32 of point 14 and lock 125¢ and rotated forward so as to push latch
129¢ rearward. This prying motion pushed the latch rearward and upward so that the top
of the latch hooks onto the catch 132¢c. Then the pry tool can be used to pry the lock at
least partially out of slot 42.
In another embodiment of the invention, lock 166 is inserted into passage 41 to
hold the point to the adapter (Fig. 16). Lock 166 includes a body 168, a latch 170 and a
resilient member 172 (Figs. 17-18).
Body 168 includes a front surface 174, a rear surface 176 and side surfaces 178,

180. As with the above-described locks, lock 166 preferably tapers in three directions.

Front and rear surfaces 174, 176 of body 168 converge as they extend toward bottom
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hold the. latch in a release or unlocked condition. In particular, a pry
tool is inserted between the rear face 32 of point 14 and | ock 125c and
rotated fwowand47sd as to push latch 129c rearward. This PCH/URy2/mew4 on
pushed the latch rearward and upward so that the top of the |latch hooks
ont o t haurfaat ¢82.1BikewisEhade sindaces ¥78,d80 of dndip é63islea comvepgeyas they kxteid at

| east partially out of slot 42. In another enbodi nent of the invention,

| ock 16@watd bosahisefaédl 86 PISHAGE sillé ubfacdiol 8, 1186 deavétie tao théie emdadpt er
(Fig. 16). Lock 166 includes a body 168, a latch 170 and a resilient

menber (42-4 E‘oﬁtS surfabe 195 - to ?‘P&Wdé‘-@ @edr%k‘dé@ ?7@tH(af AMyid i ACRodt (Shrfale I €Ar

surface 176 and side surf the above-descri bed | ocks,

| ock 16 ref.er abl thre t faces
174, 17%4" fgfiareat St 5286%3“%@@8%& 4 895 oE el B, ASTHba Goavs2
PCT/ US02/ rface 182. Ljkew se, sid , 180, of . hody 168
also c g@ka}é gﬁé{?“é)(?@?&d S{dﬁ\ﬁﬂrrfﬁce%?f o‘%sﬂigﬁ igéc é%.%e ppried inheig ge
surfaces 178 180 converge as they extend toward front surface 174 to
provi deshapeseand osigntatiors. 17 rativion; 184 gtsads katesallyrirem sidesprfageel 781941t i n t hi s
way, side surface 178 generally parallels sidewall 54 of slot 42. As with

t he abmoteh b@ckd 26tont epbrtd86 projeds foawerddy Weabstehiafaes32.74, 176, 178, 180
could be varied in their shapes and orientations. A protrusion 184 extends

lateral ly frAamesésd@lefinéd aca chéfnd a86iik fortnedniat Muffer paribrof [RRt16BUPPOTr t
185 projects forwardly to abut rear face 32. A recess defined as a channel

186 is é%{r{ﬂ%plg@ isa{i]eaﬂglgg%ri%tgﬁ ra&xg%ttggl %xgpdg?sé?@ 18?“&'3”1’@ \})e%%pablysﬁﬂ'%d ned by

top and tom sur erab cur

concave. . SontL LS| o eker ek il TR CloMDsl ABH LIFUE b rear |
opens Icrz)nﬁguratxon if desired. The channel extends through the lock body 168 and opens in
both the front and rear surfaces 174, 176. The channel is oriented to swing upward in a
rearward direction such that the channel opening in rear surface 176 is closer to top
surface 189 of body 168 than the channel opening in front surface 174. In the preferred
embodiment, the upper surface 190 of protrusion 184 is an extension of the bottom wall
192 of the channel.

Latch 170 has an arcuate configuration to slide in channel 186. More specifically,
latch 170 includes a front portion 194 and a rear portion 198. The front portion has a free
end 196, which is adapted to engage stop 48 of point 14 in a forwardly protruding latched
condition. Rear portion 198 is preferably wider than front portion 194 to take advantage

of the wider bottom surface 188 of channel 186 provided by protrusion 184. The top

surface 187 of channel 186 has generally the same width as rear portion 198. A flange-
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both the front and rear surfaces 174, 176. The channel is oriented to sw ng
upward in a rearward direction such that the channel opening in rear
surface 1WO wwoeBDser to top surface 189 of body 168 thamrcrhsozionel
opening in front surface 174. In the preferred enbodinment, the upper

sur f acdiké®@secdlerperat20liss provilisd at the amterssdtionif fronband riear pestienstal 98 10192 of

the channel. Latch 170 has an arcuate configuration to slide in channel

186. MyefinéRSeppottaat fe¥ilient Bé@beri7Q. i ncl udes a front portion 194 and a rear
portion 198. The front portion has a free end 196, which is adapted to

engage st op gfuaf Rinfler 172l MisawftRT R sbove R6AKS! YligRrclaBtyC bR celastatieli ti on.
Rear portion 8 1s preferably wider than front portion 194 to take

advant age _ of, the w der hotto r.f 186; i by
protr us‘gH’r?oi%]Aﬁ “fﬂ%re?%ﬁu&seﬁf)f 82&583?@’1"%2 g‘ﬁénde%%@g& 035?"8%%{&%%% he same
wi dth as rear portion 198. A flange-, 23 WD.03/004782 PCT/ USQ2/ 4 |ike
base elldddht Smcﬁ%edp?e@}eﬂéﬁfﬁgﬁt"‘fe%% the HrpesREs {Zgﬁogfeaf PPN i%oﬁgc?‘ portions
194, 198 to define a support for resilient nenber 172. Resilient nenber
172, ad7iand topsurfinsv 87 olcehann¢lsl 86; and petwiesn dhe RIshingoTvetace d8npbbass of
neoprene, rubber or the like. In the preferred construction, resilient

nmenber eldiéht 261 and thertottonr suefics 2g@rentovsetlement@dnofitody UoBern flagwag03 of
rear portion 198 of latch 170 and top surface 187 of channel 186, and

bet weenedilgnt Pikbcnd73 gﬁi}fég 8gAR% pathiR@saface LeseNbia2 Gilctarmd foheartiad tiam sur f ace
209 of cover elenent 211 of body 168. In this way, resilient nenber 172

pushes RERLdRIAL Mot I KA PR ol ABrotAliEhebbd Fidhvafcd 074 e

| at ched condition so at t 1 normal 'y protrudes beyond front

S oC b8y MRS e A0 S b ouBA g,
front ethg ﬂ%& gn(? fof tt())%ss?lrfg(lzeelnz??nt% a gtl th%(%rolnit Q;'l({ ZH] gf base element 201 to limit the
forward motion of latch 170. The latch and resilient member are preferably held to body
168 by always maintaining the resilient member under a compressive force.
Nevertheless, resilient member 172 may be provided with an adhesive to secure the ends
217, 219 to base element 201 and cover element 211, or secured by mechanical means.
Lock 166 is inserted into slot 42 in the same manner as lock 16 (Fig. 12). The pry
tool is inserted between rear wall 32 of point 14 and lock 166, and rotated rearward and
downward so as to press downward on top surface 189. To remove lock 166, the free end
of the pry tool engages slot 221 at the rear end of latch 170. The fulcrum of the pry tool
can be either the front surface 223 of mounting end 18 of adapter 12 or the top end 44 of

ear 38. Moreover, an indent 227 is provided at the front, top end of body 168 so that a

second pry tool can be used to pull the lock from slot 42 if desired.
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forward notion of latch 170. The latch and resilient nenber are preferably
held to body 168 by always maintaining the resilient nenber under a
conpressiwe Bope/e2  Nevert hel ess, resilient nmenber 172 maydrarSoz/ovwded wit h
an adhesive to secure the ends 217, 219 to base el enment 201 and cover

el enent 211]n anothec vmbddimenidotlanisab ineend intboddt 4560 iheld peiet tiddoi nt o sl ot
42 in the same manner as lock 16 (Fig. 12). The pry tool is inserted

bet weeRgsfar 1v@ig. 198 PbckPDI sNbomkfisaddlbddyck3 716 Gatctarsd rdtAresitientensnberd and
downward so as to press downward on top surface 189. To renove | ock 166,

the fr foithe pry tool engages slot 221 at the rear end of latch
?ﬁ . 202 .
170. T%gl ug?:rz(gmlgf the pry tool can be either the front surface 223 of

nounting en 8 .agapter 12 or the.to 4. of ar . r er, an

i ndent 227 %é’ ES23%i"ﬂ]‘gﬂ&étefmt“%@“‘f’ﬁe%flfrfatc %2@24%51%0%#?1&% 2ot aail? 8\él1' second
pry tool can be used to pull the Iqck fro lot, 42 i f desired. 24 WO

03/ 004 PetiomGTriaen 39 1.9 Pswith ﬂxeawﬁi?c%n@s%%@my Wfsﬁa‘géﬁaneég ‘inn‘slé‘iﬁr ed into
slot 42 to hold point 14 to adapter 12 (Fig. 19). Lock 235 conprises a body
237, adiffgredt dig@tians—anamealy,| therfronteandetear surfacesi243,. 2450 comvergeRayifhey37
includes front and rear surfaces 243, 245, side surfaces 247, 249, and a

bot t omegtendl aswardShottods swifhde 25k @akdothe didec karface$h@47,0249 badherger ef dregbl y
tapers in three different directions - nanely, the front and rear surfaces

243, 243ch QWG48 ShPSotloRPYurfRE L SN End AVMEHehBld PWafirbRGarfaG1243aMsb he si de
surfaces 247, 249 converge as they extend toward the bottom surface 251

oar  aftigid e fphBdBh fad SRtk 268 258 a7 bR con BEVRRUSE RGP 1L
il UddS GirCUBFOIE (BRSO EGORIRE FHTB EHOR 16 PR ot PP ISs B of ect e
forward to abut rear face 32. o

protrusion 250 to fit in notch 44. Front support 252 projects forward to abut rear face 32.

An upper portion of body 237 includes a recess 253. The bottom of the recess is

defined as a concave, curved guide wall 255. Guide wall 255 is a circular segment that

generally slopes downward toward front surface 243. Latch 239 is movably secured to

body 237 by a pivot pin (not shown) that fits within hole 259. The bottom surface 261 1is

curved to correspond to guide wall 255 such that they slide along each other as the latch

swings about pin. Shoulder 263 normally projects forwardly to engage stop 48 of point

14. Resilient member 241 is preferably an elastomer, such as neoprene or rubber, and

shaped as a short curved segment that fits between a stop member 265 on body 237 and a

rear pushing wall 267 of latch 239. The pushing wall 267 is defined in an indent 269

formed to receive the resilient member in recess 253. The latch preferably continually

holds the resilient member under a compressive load, which holds the components

together. An adhesive can be applied to hold resilient member 241 to one or both of stop
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An upper portion of body 237 includes a recess 253. The bottom of the
recess is defined as a concave, curved guide wall 255. Guide wall 255 is a
ci rcul ar wegarni7st hat generally sl opes downward toward framussendrace 243.
Latch 239 is novably secured to body 237 by a pivot pin (not shown) that
fits wirhdmber2o5eandgMishifgevdib267 the wsflmoenizéiber may bermelded do ooe védpond t o
gui de wall 255 such that they slide along each other as the latch sw ngs

about  RbfpoiRiAlod ee cdBponetiRlaly be BEN) tegdiler by mrehalliyalinfea@figage stop 48 of
point 14. Resilient nmenber 241 is preferably an el astoner, such as

neoprene or mStekd BN st fbés between
a stop menbt—é %gggrrzc)qa‘xb}ged?%gg#@grgg’sga rear ppﬁﬂsjﬂr}]'?ﬁﬁ"}&an 2t“§7S d(’)i)faqlhleatch 239.

The pushicn J| 267 s fined i i ) f i t he
rosi 1 oo aBiervh Anglict ' 485G aRPlel A8 . At FORERY WOVERRE 0l de ¢ ne
resilient nber under. .a conpressive | pad ich holds the co nent s

t oget hé Q‘ﬂggf %@negl %‘g‘ﬁ%fh ABpH F3cPG BsertndPet e SﬂFoq?é‘r‘?Se‘?“Hg%lo 0 one or
both of stop 25 WO 03/004782 PCT/US02/ 19794 menber 265 and pushi ng wal |
267, t ladaptess 12 iandtogkePdie suchethatpthe fisecrad afdheney il engages drpeiifept BIY or t he
conponents may be hel d together by nechanical neans. A finger 271 extends

r ear warfiiggr 27 b(Rig )t dheadoltib ¢hehabdtedapatwerdeandsdoomweeddesing theadagter t hi s
way, finger 271 abuts stop nenber 265 to limt the forward novenent of

shoul deg 2fferum Ui g 6 thePpi fingeLOThBAMRIRE chikes 14ter 2Be tovesatetdboutrount i ng
end 18 of adapter 12 and | ock 235 such that the free end of the pry tool

engage (];]\1;(51 %)ér? 2517 95 angy retrgét%g&glﬁér@%(fg&ﬂ 'eng%mg;q?ﬁitﬁ QR 4 m§ ?odk‘i}%( ed

rear wa ownwar d, usin adapt er crum to ['ift up on the
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rotation of latch 239 to pull lock 235 at least partially from slot 42. The lock is inseﬁed

in slot 42 in the same manner as discussed above for lock 16.

Lock 280 is also similar to lock 235 in construction (Figs. 18-20). As with lock

235, lock 280 preferably tapers in three distinct directions and includes a body 282

having a front surface 284, a rear surface 286, and side surfaces 288, 290. The front and

rear surfaces 284, 286 as well as the side surfaces 288, 290 converge as they extend

toward bottom surface 292. Side surfaces 288, 290 further also preferably converge as

they extend toward front surface 284. Nevertheless, the construction of body 282 may be

varied in the same ways as discussed above for lock 16. A recess 294 is defined in the

upper portion of the body to receive a latch 296. Like latch 239 in lock 235, latch 296

swings about a pivot pin (not shown) received in hole 302. However, unlike lock 235,
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lifted at |least partially fromslot 42. Stop nenber 265 provides support
against the rotation of latch 239 to pull lock 235 at least partially from
sl ot 42. WoasloeekR2is inserted in slot 42 in the same manmer/@e2/d479¢cussed
above for lock 16. Lock 280 is also simlar to |ock 235 in construction

(Fi gs. loek 280 hasae resiliént noaber.2 Bteatl oclastoney 394 eprefendblly a serpws i previded ee
distinct directions and includes a body 282 having a front surface 284, a
rear subfsaaee d@datclaititsSlatthed aiid wdashedd®nditidods. The front and rear surfaces
284, 286 as well as the side surfaces 288, 290 converge as they extend
toward bot t qbRUptaEEaIRO Fatchd SiENSW doafast D38 gurdon lwitht b8 roahded sdesf er abl y

converge as they extend toward front surface 284. Neverthel ess, the

const I YL hfin 9bs OGN IRLRY ir <Ubickodsif (RPN mer St fisfittoed above

for |ock in the per portion of the body to
[ | at ch 294, Li ke | h 239 in | 2 h.2 ' bout
b vot | T s sieang 5 Seard bicerreompidloa it FaRahRr Sar iRy luHBsS 26
WO 03/004782 PCT/ US02/ 19794 | ock 280 has no resilient magber. I ns} ead, a
f ast eneguidowall 7581 ofrlapk Y38 <A rsial 312se §i"?ﬂ¥éith‘i Goueide St 3 8R! in its

| at ched and unl atched conditions. Mre specifically, latch 296 has a
conpactposterf bfjtheatatabntowiec¢ivé dastenen dfdledn shidexay, thg fastengt mayggmphyopects from
an inner surface 306 in the upper, front corner of the latch. The bottom

si de 308odched;Whd 86t femoved, it peatitithi datchiiots: mauall3 itbved bbiwdyn A8Aatcheth | ke
guide wall 255 of lock 235. A slot 312 extends fromthe front side 314 to a

centr al ,n qReHi {ebida %d%@ﬁs.: &R th t8PHGHIYE of L RRA!is FPosell bvehiwheWale T he

fastener may sinp oosened, and not renoved, to permt the latch to
e bl BB TR B PV RO g 3 e e
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latched and-unlatched conditions, and for prying the lock from slot 42.

The central portion of latch 296 is recessed to define a clamping surface 320

against which the head 322 of fastener 304 bears when the screw is tightened into

threaded bore 324. A shoulder 326 projects from the front side 314 below the open end

of slot 312 to engage stop 48 when in the latched condition. Body 282 includes fore and

aft stops 328, 330 for limiting the swinging of the latch. In the preferred construction,

fore stop 328 is in the form of a flange that is aligned with the open end of slot 312.

Bearing surface 332 abuts the lower end of the stop 328 when the latch reaches the

latched condition. The fore stop further acts as a shield to inhibit fines from entering the

slot and blocking the movement of the latch. The aft stop 330 is preferably formed as a

bump in the upper rear cormner of the boss. The rear side 318 abuts the aft stop when the

latch swings to the unlatched condition where shoulder 326 disengages stop 48 of point
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notch 316 is provided on the rear side 318 of the latch for noving the

| atch between the |atched and unl atched conditions, and for prying the

| ock fronwelawo#8 The central portion of |atch 296 is reeeygsd2iwidefi ne a
cl anpi ng surface 320 agai nst which the head 322 of fastener 304 bears when
t he scr B The thrgidedrsemiofitfastench 364 de alse prefersbly. sepurs antireaded ®repBad ect s
fromthe front side 314 bel ow the open end of slot 312 to engage stop 48
when i nwithe loek ¢igbtdcantingj guchras 288 dfrom8Rodtite Codwsatfonr &f Rovdty il C3t ops 328,
330 for limting the swinging of the latch. In the preferred construction,

fore stgpvedSrematufe {diRehifg Bf0he &cfdvadging e dfsthaltb@RedTHe tiistédee iopen end
of slot 312. Bearing surface 332 abuts the | ower end of the stop 328 when

the | at ih . fore stop further acts as a
}gnjgfe{rﬁﬁf Eﬁpéé@@ of h%ia‘f hefl 528disbbe ﬁgl c P

shield ines fromentering t sl ot and bl ocki ng the novenent
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fastener 304 is also preferably secured in threaded bore 324 wth a |ock
ti ght ctbadodkgs inseded @glyz'rasgl,ot f12,0he lagaht is movesd pidy latched corfditRacang sepured CT, to
prevent premature | oosening of the screw during use of the tooth. The
f ast enely fastengr 3¥¥e rfbllyckcio mpased tof fimelbadeningufasteman|304 alAsgedreindog \28ri c. To
insert lock 280, latch 296 is fixed by fastener 304 in the unlatched

condi t i B head-OFCHstéRE 303 iPAdBELIBIObRerdaPs éﬁlt)diﬂt {4 eTIAR pAPIOBET iertd@scr i bed
above for lock 16. Once the lock is inserted fully in slot 42, the latch

I
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front of mounting end 18 of the adapter acts as the fulcrum. This movement of the pry

tool will swing the latch to the unlatched condition, that is, when rear side 318 abuts aft

stop 330, and then lift lock 280 from slot 42. Altematively, the pry tool may be inserted

into the notch laterally and pressed down using the top of ear 38 as the fulcrum.

As a further alternative, lock 280’ can be provided with a resilient take-up

member 334’ in the lower portion of body 282 (Figs. 29-31). The resilient member is

preferably an elastomer composed, for example, of neoprene, rubber or the like, that is

adhered or molded into an opening 336°. The take-up member can also be provided in

the same way in the other disclosed locks, although the lock body for some locks (e.g.,

lock 125) would need to be elongated. The take-up member is provided to maintain the

point and adapter in a tight fitting arrangement even after wearing occurs.
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vertically between the | ock and the nounting end 18 of the adapter such
that the free end of a pry tool is received into notch 316. The pry tool
is then paehemodrazk such that the front of nounting end P8TafSor/mgadapt er
acts as the fulcrum This novenent of the pry tool wll swing the latch to
t he unl at chdebckoddi isi amother wbddémenthibat isean genatdl, Smlﬁﬁatb%ﬁgo- siop 330,
and then lift lock 280 fromslot 42. Alternatively, the pry tool may be

i nsert grtiduldr 01dcke3400inctudeaacodyl 342andlaphe3sled dsilentusiempet B46 taop 0of ear 38
as the fulcrum As a further alternative, |ock 280" can be provided with a

resili etoddakerddh 34ENMIRE b3a¢ 342 Nddings h QuREs BSO fdroRcalingOodich 282 thefi gs.
29-31). The resilient nenber is preferably an el astoner conposed, for
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an openi ng>3 ake-u an a e pr In the same way

in th th i . alth t I f I . g.,
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enbodi nent that is, in general, simlar to lock 280. In particular, |ock
340 i nodondiéi®nzbybihelyregUeht maerhberc hR@hear, resilient membsr 4@ bhinses Bwescegndlagy
secondary | atch 348. The body 342 defines a recess 350 for receiving |atch

344 t hghtch 348 5 addftettd dohdidion & b&cuddahe Thikeh iniedocledpositionabl y defined by a
fastener 354 that is received through hole 356 and is engaged wth a

t hr eaded borﬁoﬁe;]‘sg{eciﬁbél%}hé Lechitir) B@h348 ddkesilibid thahised 34 ak@Rkd280, | atch

344 is free sw ng a not birased into the |atched condition by the

B e T T L
x{j: Zgoetﬁcierfr}lga%ls.l ¥'he }egi iegte r%(e)rrr]lggrr %l4é izsi%grgi g%érlesd t%r}lq and lsaé: lccim%ﬂxted %HP Aol o%v6 are
portion (not shown) in latch 344. The secondary latch is normally biased rearward into
an opening 358 defined in a rear portion of latch 344. The secondary latch includes a
shoulder 360 that is adapted to engage a projection 362 formed on body 342. In this
position, the secondary latch 348 overlies the lower edge 364 of opening 358 such that
the lower edge abuts the secondary latch if the latch begins to turn from the latched
toward the unlatched condition. The shoulder 360, then, abuts projection 362 and
prevents movement of the latch to the unlocked condition.
To remove the lock, a pry tool is inserted into the opening 358 to push the
secondary latch 348 forward and inside of latch 344 so that it releases projection 362.
With the secondary latch pushed inward, the pry tool is used to turn the latch counter-
clockwise such that the secondary latch abuts the front face 366 of projection 362. The

operator continues to turn the latch until the finger 368 releases stop 43 of point 14. The
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a unitary nenber by being nolded together or alternatively being secured by
adhesi ve or other neans. The resilient nmenber 346 is configured to fit and
be confi n&d oaiob4dvsa hol | ow portion (not shown) in |atch 32¢T/TRiwi1secondary
latch is normally biased rearward into an opening 358 defined in a rear
port i orlatoh ptederably3adiud@he peemsiodd7P dnathe Hronhenditteaidan teming Bedatglsdf t hat s
adapted to engage a projection 362 forned on body 342. In this position,

t he seGRBEWI Y Ekpirelon3g&t0¥Er, | 3Bsarehaso prefuratddgeodbed ef acpemhodptdH8 such
that the | ower edge abuts the secondary latch if the latch begins to turn

fromt @ﬁgmﬁ&m@esé%%%ﬁe?@w% Ak ShRAdS9 MLH isPRsheliterwdrgul der 360, then,

abuts projection prevents novenent of the latch to the unl ocked

condition. To rempve the. |l ack [ LS r { ni ng 358
o push t ne ~ SUiREary WoleBf B Bl b PGeeskind ERHE GRS BRED! 1D 2P,
rel eases projection 362. _Wth econd atch. pushed i,nward, the pry
t ool i drqméhe sﬁ%t. t49F FEepHB FI‘%’crﬁsny’éggrfﬁ%PU tg%g{“ﬁm;biy Q%c‘ﬁ g?’heé?lp)i wunded: ondar y

| atch abuts the front face 366 of gro' ection 362. The  operator _continues
t o tur reonfigurataers withna ¢ylindriealibiody 4P a fistab aspying mspiegigob 030 Hfrony.  The
29 WO 03/004782 PCT/ US02/ 19794 |latch preferably includes a protrusion 370
on t he éhdaftthebddy.o Imithe preférvednéamgtradtion) thegirying prejeetitedhasEx gglirgirisal port s
372, 373 are also preferably provided to acconmodate the expansion of

resili apdll PEARAr40Athatss hh @x&asiendHT e lcalifdtidab walls4esdof bowpid2. AThot at abl e
pry tool 400 can be used to release the latch and pull the |ock upward

[romt SuRata Wi 6 Mob! BRSSP Texihds | iHRuP180! Bkedd! SHAHORE ViobRS 2

general 'y ‘roun onfi guration, a cylindrical” body 402 and a di st al

o 2 (RBES i S Bs SR el RT SDAlr AERm f D5RE AL 50
that StO(?lnto%érgT? ?hsei I?rgin%fprgjggticfnyf-lld{] d’lr"}iecf?alt 4\(1)\9 lf(l)nniota'oor]:)ur?cﬁgycoérlr(l)e%s' w;m %he
cylindrical wall portion to form pry structures 409 that are used to release the latch of the
lock and/or pull the lock from the opening. Nevertheless, the pry structure and the pry
projection could each have different constructions. For example, the pry structure could
extend entirely or partially outside of the bounds of peripheral wall 405, the cylindrical
wall portion could be independent of the body (and not as an extension of wall 405) or
have a non-cylindrical shape, or the flat could be non-planar, so long as the pry structure
performs the desired prying when the tool is rotated.
The rear end of the body includes a formation to attach to a driver for rotating the
tool. The formation is preferably a socket 411 with flats (e.g., a square socket) that is
adapted to engage a driving tool (powered or manual) for facilitating rotation of the tool.

In this embodiment, the pry tool 400 is adapted to fit on the end of a shank of a torque

wrench or the like. As an alternative, the pry tool 400 for removing the lock can be
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cylindrical wall portion 406 preferably extends about 180 degrees about the
tool (although other extensions are possible), and a flat 407 extends

di anet ri ceiolog/oeempss the tool to formthe prying projectipor/uld¥1979he fl at
407 fornms two rounded corners with the cylindrical wall portion to form
pry st rfoanest asspantey asingle assemblyevith aprydpelak fortipgsringthelask. tFes ingtansk, and/ or
pull the I ock fromthe opening. Nevertheless, the pry structure and the pry
pr oj ectd shrank dulvuigem dbglegbendlicéflé rbentsed amsonnect thentsvo piyr toelsafiopinggnualhe pry
structure could extend entirely or partially outside of the bounds of

peri pheypatationl | 405, the cylindrical wall portion could be independent of
the body (and not as an extension of wall 405) or have a non-cylindrical
shape, or t r t re

ert o e ¢ hadegrL 8 RprtRneR) din ot hOR valh 4 BRI ok VB O e
body i ncl fornatiaon apt . | V: (o) 0 i_ng: tool. The
f or mat %%ﬁyggaﬁﬁ%tf:@ra Ia§/’ eéalélg%ak{e}{eqﬁ(riﬁl&\%h ({a‘wﬂ I\éggs 3]((9 éz{lg(!;}?e&%}n Qg‘éﬂé g?‘%c(])(cket)
that is,__adapted to e e dr.i vi ng. t ool ower ed .oy manual ) for

o 11 198 PP E ey Plof aet daks Sistiora Yoo savaRE SSERaM By Mol 400 i s
adapted to fit on the end of a shank of a torque wench or the |like. As an
al t er nanedificationecopsigtentowith ggdformaatians wblackgt08Hbat| coepreratgrvidethe 3my Wol03/ 004782
PCT/ US02/ 19794 formed as part of a single assenbly with a pry tool T for

i nsert ilngkt408 inclodes &bdody #3060 and e, pizomlinraktadtedi lagh at 18 abhtegvibgndbanwl d be
used to connect the two pry tools for manual operation. In use, pry tool

400 i s pgvafpen M. yTol s@Rovethé Rtk WABE pi9todli 400, theltas1as Bekt k&GHotaue Rep 6 body
and a latch. As an exanple, the tool is shown in Figs. 39-41 operating with

a lock ¢,AQf of’l%x%)gﬂ)‘t’g% 4 8L ﬂtat‘ﬁo%%ﬁ{sﬁé ?ﬁgﬁ?xﬂio?%eoﬁ?cﬂ (2.?.[ ggﬂ(}ﬁﬁ%i d be used

with some nodification consistent ornmat1 ons § t hat

cooper E%E)gncygldtcr(])rx;[err]eor Fl)rgtgrstecqg)ln' 426). In the preferred construction, the cylindrical wall

portion 406 and/or cylindrical wall 405 of the tool corresponds generally to the curved
shape typically defined along the intersection of the ear and body of the point.
Nevertheless, either the intersection 426 or the tool 400 could be shaped differently so
long as the point (or other wear member) provides sufficient support for the prying action
of the tool.

Tool 400 is then rotated (clockwise as shown in Figure 40) so that one of the pry
structures 409 engages and moves the latch 412 to the release position, i.e., disengaged
with the stop 418 in the tapered opening 420. As the tool continues to rotate past the
position in Figure 41, the prying structure presses on an abutment 422 on the lock to pull
the lock from the opening. While the abutment 422 is preferably provided on the body, it
could be provided on the latch. As can be appreciated, the tool only partially pulls the

lock from the opening, however, once movement is made and the fixing of the lock with
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Lock 408 includes a body 410 and a pivotally attached latch 412 that sw ngs
about a pivot pin 414. To renove the lock with pry tool 400, the tool is
first setwalongBhe top of ear 419 of a point 425 with treTiusar/19704
opposite the front of the latch (i.e., generally in rounded corner or

i nt er segkmemed?Ghes li§ thbl@nPihRl Rk &n CiN ShdilyClehVed tHisn Cik | dpehingal Anal |
portion 406 and/or cylindrical wall 405 of the tool corresponds generally

to the G HEARE to BAR tﬁmeﬂgﬁunythgﬁééﬂ%&& Wediifict A6 iRhdd b Pl ear

and bo e’ pol vert elt e Intersection 426 or
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Tool 400 is then rotated (clockw se as shown in Figure 402§ so that one of
the prytooktheleekisgemapes %méb%gpw S sodthirbe P Hember 425 GRS ase
position, i.e., disengaged wth the stop 418 in the tapered opening 420.

As t he removed: dromi resdader ooset e Ipale addpter isoxtneki ontoi theFneperkecause ohe pryi ng
structure presses on an abutnment 422 on the lock to pull the lock fromthe
openi ng‘ceMbnted” fike @ lothereedsors) Zhe rypocd 460 2bd Ye podnorbdbeomeenhiee feadyf i t
coul d be provided on the |atch. As can be appreciated, the tool only

par ti althy efindghd ﬁtelr‘ﬁﬁﬁrc‘;tﬁt‘émt& h@e BRAM R ShenliRY B4 Rhasy R ITDYRTIRAY, | S made
and the fixing of t lock with 31 WO 03/004782 P /USOZ/ 19794 cenent ed"”
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reference Fom 1 pening herein'1s considered to

i ncl ude s partl aI pulling of the Iock fromthe opening. Once the |ock
is freed %@b Yhe prying action of the tool, thelockis renoved fromthe
opening 420 so that the wear nmemnmber 425 can then rempved fromthe
adapt er nosdiigyr 42HBusicatgstvegar memhey AR5 Bhhe f?‘ﬁbo%g@nb@é‘a%@d%ﬁ abedyarrent ed"

fines or other reasons, the pry tool 400 can be positioned between the rear
of 427 and an ear 419. A lock (not shown) in accordance with the present invention is

placed in the opening 420 defined in the ear. A pry tab 433 preferably extends from an
upper portion of the point to provide a stable anchor for a pry tool T (shown in Figure 1).
For instance, the tool is placed generally laterally into the assembly with the free end F of
the tool placed against the lower surface 435 of tab 433 and the shank S of the tool
against the top of the lock. Downward pressure on the handle portion of the tool T then
pries the lock fully into the opening. Although the tab is shown in conjunction with wear
member 425, this and other tabs can be provided at various locations on the wear
members disclosed herein or usable with other wear members including the inventive
aspects of the present invention to provide an anchor for the pry tool for inserting (or
removing) the lock.

Figure 43 illustrates a modified adapter configuration that can be used in

cooperation with a tapered lock in accordance with the present invention. As an example,
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the ear and the adapter and rotated to free the wear nenber for easy
renmoval. Simlarly, the tool nmay also be used-to renove a wear cap or

ot her weawomBmbeg2 from t he wear assenbly. Figure 42 il | uecratses19war
menber 425 in the formof a point that includes a body 427 and an ear 419.

A | ock ffdapfh @howninake Withldek 126d. hThdvosprddbeifithd adapter 4R inckudeplaaced in
t he openi ng 420 defined in the ear. A pry tab 433 preferably extends from

an Up%@éregs% o 1x§)fa sﬁ&efo?%%whg Ry IbV:k‘iﬁd Ebaﬁ’é apkiR aRCHTOhe fpointa They tool T

(shown instance, the tool is placed generally laterally
|ntoth fr .t 4 R9ak&sthet he | ower
surfacél @‘I’%F B]V\h’g n%dg(e&% g&ﬁgg ahﬁ'g) tfglg%l kY S@?nst t he tgp of the
| ock. Downward pressur he handl e ort on of t.00l Tt prles t he
| ock fd‘l’qkymf(hgt? ?H‘i’@mcgp‘&{inﬁ%%eweteﬂéﬁ‘bﬁ 56’°§e Oéﬁ‘Svﬂ‘?aPtﬁr conjhc %ﬁctl on wth
wear nenber 425, this and other tabs can be provided at r| ous .l ocati ons
o t he mpreriatedefisdeek igifissinestially escrpd ims the-ogsmaewThe PBt kel TiRsit Wilmber s

including the inventive aspects of the present invention to provide an

anchor ifsdreeténd FHagainsvdie boer surkee d4it8 gf (herledgecdfirandghe sl}r@kﬁo@ggmsp:ﬂ@ur e 43
illustrates a nodified adapter configuration that can be used in

cooper agh 8hei1bék. aThERBIARDIra6K of theassiqnoshoanyistthert presqet eloemtvarditoent i on.
As an exanple, 32 WD 03/004782 PCT/US02/ 19794 the adapter is shown in use
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in a si'fde for receivin parts of the ear of the point. The

dapt f | .ud 6, t t ool
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of the adapter. As can be appreci ated, the Iock S flr{ lbley
i nser t & pravided pa thpethenadaptere displgsadohfreis of ongther juppprt Stru s uéh

with the inventive aspects of the present invention to provide an anchor for the pry tool to
insert (or remove) the lock from the opening.

As noted earlier, the aspects of the present invention are usable with wear
members other than tooth points. For instance, the wear member may be a shroud similar
to that disclosed in U.S. Patent No. 5,088,214 (hereby incorporated by reference) or an
adapter similar to that disclosed in U.S. Patent No. 5,653,048 (hereby incorporated by
reference). In either case, the lock and opening could be formed with the aspects as
taught above for the point. The lock could be inserted into the opening from the top of
the wear member (such as disclosed in the noted ‘214 and ‘048 patents) or laterally from
a side of the wear member. Further, in this type of assembly, the support structure
secured to the excavating equipment would be a boss as opposed to an ad;ipter, and the

support cavity receiving the support structure would be a slot in the wear member instead
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its free end F against the |ower surface 448 of the | edge 446 and the shank
S against the top of the lock. The handl e portion of the tool (not shown)
is then pwessmpdzdpwiward to press the |ock into the openipag/use/id792 he

| atch | ocks with the stop of the opening. Although the |edge is only shown
wi t h adapteeketd 0thehissclnadenbledrsuppaty esudures hed Wdae membeds coealse bei ded on
the ot her adapters disclosed herein or on other support structures usable
With t ff&nﬂeﬂ\témlhé’@th@%a%tége%s dspectPsane pleséndvi@hiien to provide an anchor
for the pry tool insert (or remove) the lock fromthe opening. As noted
earlier, the aspects of the present invention are usable with wear nenbers
ot her than tooth points. For instance, the wear nenber nmay be a shroud
simlar to that disclosed in U S. Patent No. 5,088, 214 (hereby

i ncorporated by reference) or an adapter simlar to that disclosed in US.
Pat ent No. 5,653,048 (hereby incorporated by reference). In either case,
the I ock and opening could be fornmed with the aspects as taught above for
the point. The lock could be inserted into the opening fromthe top of the
wear nenber (such as disclosed in the noted 214 and 048 patents) or

| aterally from a side of the wear nenber. Further, in this type of
assenbly, the support structure secured to the excavating equi pnrent woul d
be a boss as opposed to an adapter, and the support cavity receiving the
support structure would be a slot in the wear nenber instead 33 WO

03/ 004782 PCT/ US02/ 19794 of a socket. O her such assenbl ed support
structures and wear nenbers can also be forned to utilize the advantageous
aspects of the present invention. 34 WO 03/004782 PCT/US02/ 19794 CLAI M5
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1. A wear nenber for use in excavating conprising: a body having a front
wor ki ng end and a rear nounting end, the nmounting end having a rearwardly
openi ng swoleiod78z recei ving a nose of an adapter; and at pcFasp2/mTe4 ear
extending rearward fromthe body, the ear having a tapered slot for

recei vicfggapmg ock by which the wear nenber is retained to the adapter. 2. A
wear nenber I n accordance with claim1 in which the slot includes a front

val | and a rear el o, Wl 6heGBAYE!iH Bxcadatiny Whddrisilsiber i n accordance wi th

claim2 in which the front and rear walls converge al ong substanti al

portions of thejry Lenoths, donAndSal A I9eL hBuRRGLAR e bibtherld m 3

wherein the near and the rea fI"is generally
linear. 5. A wear nenber. in %ctr(;fordance W t h c%ai r’q4 wherdei n the front wall

i s curhaing ageanyajdly OPeRRG RCKPIfOREECHY ISAAOSGPT # 21°RIM 2% n whi ch the socket
is partially defined by opposed walls, one of which supgorts t<£§ ear, and
the slot furathest pmectargatendme epmward Srm hEPodysthg eamhaving aitaRKEeMs bet ween
the front and rear walls, wherein the sidewall converges toward a central
pl ane ofr tdeeivinpeKetk b whith the demah¢mbortieretinediayhe 4daptert he inl et end, and
the central plane generally bisects the opposed walls of the socket and

extends al ong an AXjcr flenites & hicordaate Wit dgsel iimtwhiththesbatkiatinde.a A wear
menber in accordance with claim6 in which the sidewall extends away from

031 004 40 pe RGPS ERN R 12 DI accor dance w th claim 7 in
which the sl 30.t f ul&t\Deearr member in accordance with claim 2 in which the front and rear
walls converge along substantial portions of their lengths.

4. A wear member in accordance with claim 3 wherein the front wall is non-
linear and the rear wall is generally linear.

5. A wear member in accordance with claim 4 wherein the front wall is
curved.

6. A wear member in accordance with claim 2 in which the socket is partially
defined by opposed walls, one of which supports the ear, and the slot further includes an
inlet end and a sidewall that extends between the front and rear walls, wherein the
sidewall converges toward a central plane of the socket as the sidewall extends away
from the inlet end, and the central plane generally bisects the opposed walls of the socket
and extends along an axis of insertion of the nose into the socket.

7. A wear member in accordance with claim 6 in which the sidewall extends

away from the central plane of the socket as the sidewall extends rearward.
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i ncludes an open inlet end by which the lock is inserted into the slot, and
an opposite distal end that is closed by a distal wall. 9. A wear nenber

i n accor daoas/owBh claim8 in which the slot further i nclpadasozi9m9dch in
the sidewall adjacent the rear wall and the inlet end. 10. A wear nenber in
accordance vg.th cAavearl mehibéreinnaddosdaatowithaglams 7 in twhich thendotafirther

per pendi cul ar directions. 11. A wear nmenber in accordance with claiml

wher ei ﬁnghﬁes%%pérﬁﬂﬁét%nhrby &hkﬁ%&mrxahhg&n@@ KRBNHE Gk, andn' GsosRes. 12, A

wear in accordance with claim1 in which the slot further includes
an open.l |1 that closes a distal end of the slot
opposi te in dtﬁ%ﬁ% A_Lglgé;k %ar menber in accordance wth cI aim |
wherein the sockef is part aII efined 0 whi ch
supports théfear kaﬁﬁ“ﬂH@n ?'l H%?F%@ﬂ&%QaQEQF }hﬁgtﬁ% }§rmh|ch
the lock is |nserted into the slot a front wall an Qpposing rear wall,
and a singdaded 3 neigh Eﬁh?ﬁ’éew&ﬂ%é?ﬁnfﬂ@rﬁ?rd}‘ﬂn apddhe dstepdd | and wherein the
sidewal | converges toward a central plane of the socket as the sidewall

ext ends awayl@.r onAtwear nieniter ireagordance witle cloantiruherpingheslgetaperalin fwoi sect s
t he opposed walls of the socket and extends along an axis of insertion of

t he nOS@nbﬂﬂ]g ﬁeﬂﬁn&@ﬁﬂﬁeﬂlrecﬁhﬁnsA wear nenber in accordance with claim 13
wherein the sidewall converges toward the central plane over a substanti al

portion of the | eﬂ%&rggeﬁlﬂgr mséc‘é@mhce wifl D3/ VRG&GRA2nEGTdt ahksé 19794 15.

A wear nenber in accordance wth claim| wherein the socket is partially

three generally perpendicular directions.

12. A wear member in accordance with claim 1 in which the slot further
includes an open inlet end and a distal wall that closes a distal end of the slot opposite the
inlet end.

13. A wear member in accordance with claim 1 wherein the socket is partially
defined by opposed walls, one of which supports the ear, and the slot is defined by an
open inlet end by which the lock is inserted into the slot, a front wall, an opposing rear
wall, and a sidewall extending between the front and rear wall, and wherein the sidewall
converges toward a central plane of the socket as the sidewall extends away from the
inlet end, and the central plane generally bisects the opposed walls of the socket and
extends along an axis of insertion of the nose into the socket.

14. A wear member in accordance with claim 13 wherein the sidewall
converges toward the central plane over a substantial portion of the length of the

sidewall.
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defined by opposed walls, one of which supports the ear, and the slot is
defined by an open inlet end by which the lock is inserted into the slot,
a front vablo3/oed18Dpposi ng rear wall, and a sidewal | extemdirngobeimeen t he
front and rear wall, and wherein the sidewall converges toward a central

pl'ane of t hessocketyveasmeMBesindR¥GdhnbieNelaint OwhRrcn thRndckdiés pagally al  pl ane
general |y bisects the opposed walls of the socket and extends along an axis

of | nSE{{etffanjlg9 mﬁg@&dr\&ﬁ bﬁ'é ﬁhsﬁ%g&rts thbGear, AndRAE SITF T&Efireld tBCHPT dance

with claiml rein t nverges toward the central plane over

a substantl f e dlsta re e front
e |- o AR e iR i Pk FRREE ity T o R Bpos el
|ncludesa stop for. rel easably ai_ni n heloklnthe s] ot. A wear
menber W#l 488 drfdened W@cnﬁ“’@lat%ﬁt‘m 7“‘? #Oﬂh CRhga gta(‘j‘ﬂ VHWB?B&‘P"SS‘&‘?‘Y@{) t he
slot. 19. A wear nenber in accordance with claim/l in which the s|ot

i ncl udemnyergeotostard a cantral gdane ofrthe wpgkiet apthe silewal rextangh &rwiard, 488 theance
with claim19 wherein the slot further includes a front wall and a rear
wal |, asedtralnganeogenbrally bisdirdkaopriosed wals ofithk lsock2f andrexterals abergeraxin

accordance with claiml wherein the slot includes a front wall, a rear
wal | ang iagriidH &ttth€nckeMtoWhd §dekéthe 1 ock is inserted into the sl ot and
wherein the rear wall includes a projecting portl on adjacent the inlet end

that extends;s | R gehexfiber ' Ibradfd LS ol 1P Atreih OmEDkiert] | ¥

engage a rear “porition O wear or use I n excavating

conpris Iongerge?’s7 to\\/zv\gr t /e%%flltZa 2p1z§1Ce1;)/vLérSg 2s{1t:>L Staan%al portion of the distance between the

rear wall and the front wall.

17. A wear member in accordance with claim 1 in which the slot includes a
stop for releasably retaining the lock in the slot.

18. A wear member in accordance with claim 17 in which the stop projects
into the slot.

19. A wear member in accordance with claim 1 in which the slot includes a
notch in at least one wall.

20. A wear member in accordance with claim 19 wherein the slot further
includes a front wall and a rear wall, and the notch is adjacent the rear wall.

21. A wear member in accordance with claim 1 wherein the slot includes a
front wall, a rear wall and an inlet end by which the lock is inserted into the slot, and
wherein the rear wall includes a projecting portion adjacent the inlet end that extends
inward beyond central portions of the ear to more fully engage a rear portion of the lock.

22. A wear member for use in excavating comprising:
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a wear surface; a support cavity for receiving a support structure secured
to excavating equipnent; and an opening defined by a peripheral wall

st ruct ur ewotld@oopeni ng having an inlet end for receivingPaTicsoki14794 r et ai n
t he wear nenber to the support structure and a stop on the peripheral wall
structure forwégkedsably retaining the lock in the opening, and the opening
narrow ng along at least part of its length as the opening extends away

fromthe i nlae%uﬁb% &éit%p‘fo\{ye?gcei & shiboRCSRIAARC Sedirdd 15! BkdivAtgnher ei n

the stop is a ojection that projects into the opening fromthe
peri pher al vvahl . .24. A wear nenber in accordance with claim22 in which the
openi nFIUPRPEABE 2 front wall and a rear wall, wherein the front and rear

wal I s gradual | y converge _over _substantial portions, of their .| epngths as
they extend aeRgningsisfipekby apesphs .Wagéﬁmﬂugﬁeél}e %H’é‘@r}’al"wga?edﬂlfeg%e with

claim24 in which the opening has a w dth extending generally transverse
t o t he fbr oetivingh loghito wethinghe wianrmemberie thit sitpport giraefueg angd tigpp 8Rdheas t he
openi ng extends away fromthe inlet end. 26. A wear nenber in accordance
w th clriighdal whieseiduretfor eimasibhyretajniagd tlad logk wi the operisg,tdnd thpeprnmg ext ends
fromthe front wall to the rear wall. 27. A wear nenber in accordance with

claim %ﬁnfo!ebriﬁ;{:ﬁ[mg mké&igmoﬁits TeRENWR iKY dpefip @REhAGaveA fromhBE Rid ehdie openi ng
is forned inthe ear. 238. A wear nenber in accordance with claim?22 in

whi ch the opgni ng, h\géa[rame{x{lrb%?gn Waldrdarfte "G RA éi‘ﬁﬂ 22 BinMHt Rofk endi ng
general ly transverse to the front and rear walls, erein the wdth
dr adualplrgjegt?(gnrt?l\é\{sprgjsec{[sqgto? ¢ g};e%glgeéérg r&gespe%\f)\ﬁgraf&gp the inlet end. 38

24. A wear member in accordance with claim 22 in which the opening
includes a front wall and a rear wall, wherein the front and rear walls gradually converge
over substantial portions of their lengths as they extend away from the inlet end.

25. A wear member in accordance with claim 24 in which the opening has a
width extending generally transverse to the front and rear walls, wherein the width
gradually narrows as the opening extends away from the inlet end.

26. A wear member in accordance with claim 25 wherein the opening
gradually widens as the opening extends from the front wall to the rear wall.

27. A wear member in accordance with claim 26 further including a
rearwardly extending ear, wherein the opening is formed in the ear.

28. A wear member in accordance with claim 22 in which the opening has a
t:ront wall, a rear wall, and a width extending generally transverse to the front and rear

walls, wherein the width gradually narrows as the opening extends away from the inlet

end.
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WO 03/ 004782 PCT/ US02/ 19794 29. A wear nenber in accordance with claim 22

wherein the opening includes a front wall and a rear wall, and the opening
gradual | yweiad@ngsas t he opening extends fromthe front wadr/use2/mdves r ear
wal I . 30. A wear nenber in accordance with claim22 wherein the support

cavity is @9socketeadaghlee it accoedmiy with chimp@8rwhestin thet apesingrinelhdesf or m of a
nose of an adapter. 31. A wear nenber for use in excavating conprising: a

wear surfrafewalRasd pRe4rt walRHnt the dpalifg gtaduslBe eideds as shypppeningsextemisur e
secured to excavating equipment, the support cavity having a rearwardly

ext endighgh, }%Qﬂdntt%ll'?ﬁ thed¥4Svaignd an opening for receiving a lock to hold
the wear menber to the support structure, the openi ng havi ng an open i nl et

end by whi ngt he \(?v%aii(rr'nfsnﬁ eecelagc J4are ﬁ] egIWh?r@l& ﬁQa ?l)dt he

t hi ckness gener al I AT T OIC 0 ongl |s 0

support cavit a.wdth extendi ng at bet ween .t he forward and
rearma@cfoélﬁfdédg/ﬂkﬁfﬁtpé???‘vetar}%’pﬁ?’alsﬁ“%(ﬁ tf’ %Bg? &Pﬁd?PgFrow as they
extend away fromthe inlet end. 32. A wear nmenber in accordance with claim
31 wherein e opewerrgnanbrfer ugdn ereaValERAMPrEAEends from the forward end
to the rearward end. 33. A wear nenber in accordance with claim32 wherein
t he openi ng awedrwadace; a stop to rel easably retain the lock in the opening.
34. A wear nenber in accordance with claim 33 further including a

rearvardly extgpditnave ra»daﬁfh’@@ﬁ@'r@céﬂf@aes%bpérﬂcs{ruﬁﬁ& sdearedpenéxvgviting t he
| ock. 35. A wear asse use in excavating conprising: a support
struct y Sx*pm?é%t the support cavity having a rearwardly extending longitudinal axis; and
an opening for receiving a lock to hold the wear member to the support structure,
the opening having an open inlet end by which the lock is received, a forward end, a
rearward end, a thickness generally in the direction of the longitudinal axis of the support
cavity, and a width extending laterally between the forward and rearward ends, wherein
the width and the thickness both narrow as they extend away from the inlet end.
32. A wear member in accordance with claim 31 wherein the opening widens
as the opening extends from the forward end to the rearward end.
33. A wear member in accordance with claim 32 wherein the opening includes
a stop to releasably retain the lock in the opening.
34, A wear member in accordance with claim 33 further including a
rearwardly extending ear, wherein the ear includes the opening for the lock.

35. A wear assembly for use in excavating comprising:

a support structure;
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WO 03/ 004782 PCT/ US02/ 19794 a wear nenber conprising a body having a front
wor ki ng end and a rear nmounting end, the nounting end having a rearwardly
openi ng cwoimwod782 recei ving the support structure, and &2CTIEazi979ne ear
extending rearward fromthe body, the ear having a tapered slot; and a

| ock recei ved weat andnfiteer Sdodiiprisyngnai sddyt hevinge ar fromtberking endt @idnedreto t he
support structure. 36. A wear assenbly in accordance with claim35 in

whi ch trﬂ@urﬁin%teﬂdn%euﬂ&?ntﬁ)g érf@ﬁ'évn‘é?h'rea&ﬁdr(ﬁy bﬁétfn%’]\/@h\lth\hir&bceﬁ:\ﬁﬂgemege 37. A

wear assenbly in accordance with aim 36 in whi the socket is partially

define t , tha gk HahEeSd Ot
furthe(rjs ?‘ F‘Wes a%iﬁlérﬁ%tspendﬁ%ew\%’] %%ﬁpgpgé)ll(ﬁ?%b%agerted |antogséthe sl ot
and a si dev& t hat ext ends betvveen the front and rear walls, wherein the
si dewal PPEERYEEGBY toward a central plane of the socket as the sidewal l

extends away fromthe inlet end, and the central] plane rally bisects
the opposed akick seasived prtodbe et by whichghewser mem ?ﬁa‘wet?‘ﬁe‘g&: of:! with
claim37 in which the sidewall extends away fromthe central plane of the
socket @mictune sidewal | extends rearward. 39. A wear assenbly in accordance
with claim38 in which the slot further includes a distal end opposite the
inlet end thag. i sAcieasedemylyaindicedrdinceadith cldith 3 Ainwhich alsssotihgluides a
accordance with claim39 in which the slot further includes a notch in the

si deval ¢, adi MCHAta dehiSviIERhichRbhvedpd the inlet end. 41. A wear assenbly in
accordance wth cI aim 35 wherein the socket is partially defined by

e L D
wall, QP gefr| n%d by opposed walls, one of which supports the ear, and the slot further
includes an inlet end by which the lock is inserted into the slot and a sidewall that extends
between the front and rear walls, wherein the sidewall converges toward a central plane
of the socket as the sidewall extends away from the inlet end, and the central plane
generally bisects the opposed walls of the socket.
38. A wear assembly in accordance with claim 37 in which the sidewall
extends away from the central plane of the socket as the sidewall extends rearward.
39. A wear assembly in accordance with claim 38 in which the slot further
iﬁcludes a distal end opposite the inlet end that is closed by a distal wall.
40. A wear assembly in accordance with claim 39 in which the slot further
includes a notch in the sidewall adjacent the rear wall and the inlet end.
41. A wear assembly in accordance with claim 35 wherein the socket is

partially defined by opposed walls, one of which supports the ear, and the slot is defined

by an open inlet end by which the lock is inserted into the slot, a front wall, an opposing
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40 WD 03/004782 PCT/US02/ 19794 rear wall, and a sidewall extending between
the front and rear wall, and wherein the sidewall converges toward a
central pwars/of78t he socket extending generally parallel troT/tSo1970ar war d
extension of the ear as the sidewall extends away fromthe inlet end, and

the cegir @hliphine sarAaNadehdRigsB&iveerd e Hpposddreanivall, afid wheresodtieet . 42. A
wear assenbly in accordance with claim 35 wherein the socket is partially

defi ne%i APRNSEG VBl aid 20 trgl;pl‘ém 6 thelHoBIkt ek tenDR gE@heraB i Patdllel &l ot is

define y an open inlet en which the lock is I'nserted into the slot,
a front_ wal l n QS rear I ' en the
front dhd rqaé\g?r%\,%f)q%?logﬁgg%egf &} t&‘é’?L&gwa@{égtg\;ﬁ\%ﬂ §onvxjne r‘ﬁ%@ﬁ?g}&.{]’?’é’ Bgﬁéé"g ntral

pl ane of the socket extending generall rallel to the rearward extension
of the wafralganegengially Ftsgl&(g’ﬁ&]?df%?]z?é’? €08t he central plane

general ly bisects the opposed walls of the socket. 43. A wear agssenbly in
accordance wW.h chaivear3ssemblyhing Rcopdanss Spith ﬁ’(?}rﬁo@swg‘ereé‘l\é\% 9 efésf easabl y
retaining the lock in the opening. 44. A wear assenbly in accordance with
cl ai m 3ariiAllywifiled biyeppbset walls) arbesf which supphrts theaar,| andghe gakiswlglined 45, A
wear assenbly in accordance with claim35 wherein the slot includes a

front vy by 85 iRlet 8ad bydhich BBtk ifseAsd e theistut) aiffest walhraojopposimg portion
adj acent” the inlet end that extends inward beyond central portions of the

ear. 46, AMRar ags ' ; | 5BnChiRl PeaB WA QhE ivherdlg thoCck
further™ W@ﬁua’é‘gﬁa&@%ﬁl %ﬁﬁﬁé’)g?@%?ﬁttwehpgtch bei ng novabl e between a

hol d posslhé\;/ﬁpcc?nrb%rg%s t(l;\s:lar AP Senltral Ipfalng or tﬁlelsocket extending generally parallel to

the rearward extension of the ear as the sidewall extends forward, and the central plane

generally bisects the opposed walls of the socket.

43. A wear assembly in accordance with claim 35 in which the slot includes a

stop for releasably retaining the lock in the opening.

44. A wear assembly in accordance with claim 35 in which the slot includes a

notch in at least one wall.

45. A wear assembly in accordance with claim 35 wherein the slot includes a
front wall and a rear wall, and the rear wall includes a projecting portion adjacent the

inlet end that extends inward beyond central portions of the ear.

46. A wear assembly in accordance with claim 35 wherein the lock further

includes a body and a latch, the latch being movable between a hold position and a

release position.
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WO 03/004782 PCT/ US02/ 19794 47. A wear assenbly in accordance with claim
46 wherein the lock further includes a resilient nmenber, and the resilient
menber nowomelslog4782 ases the latch toward the hold positi orCTAS02/A9M™Mear
assenbly in accordance with claim46 wherein the latch includes a pin that

i's received 47t 0 A Wk @sdetblyith BE@YdanGe Shethi c1ginR 49 iwtREciAxhe 1@Rofitthwhi ch t he
| atch noves. 49. A wear assenbly in accordance with claim46 wherein one

of t he.iH&P%eg ARied! fRnibRE HESRe ?esfli%h!e mr%gxfglelt %ﬁl??{ias@i thBtdnadwaand

| at ch-inc es a groove réceiving t | and groove
cooperqbiﬂﬁdtoigetain the | atch nenber and body together. 50. A wear
assenblY° BQ¥8P%ance with claim 46 which further includes a fastener
that selectively holds the |atch in the hold and rel ease sitions. 51. A
wear assenbl4p- | n%&@mﬁaﬁe@wm%qlagﬁnwg Cb%f@r“gi%hétrﬁe%i‘eala nelpfgdes  at

| east one pry surface against which a tool is adapted to press against to
nove t tpen Ithat ehreceived frgo rachada ethedwidy ite defimpa pivojuasis aé@%fe‘ﬁglcb thyladehcor dance
with claim46 wherein the |ock includes at |east one pry surface agai nst
whi ch anéwel is adapted to press against to pull the lock from the slot.
53. A wear assenbly in accordance with claim46 which further includes a

secondary | afoch tAafear @bRABAPIY adtolddficd hahl Mdimh46 Whehen bak @f asbédyon. 54. A
wear assenbly for use in excavating conprising: a support structure

e S SRR MU W G VE B TP BN BOLAG DBty ace an
the rail, the rail and groove cooperating to retain the latch member and body together.

50. A wear assembly in accordance with claim 46 which further includes a
fastener that selectively holds the latch in the hold and release positions.

51. A wear assembly in accordance with claim 46 wherein the latch includes
at least one pry surface against which a tool is adapted to press against to move the latch
to the release position.

52. A wear assembly in accordance with claim 46 wherein the lock includes at
least one pry surface against which a tool is adapted to press against to pull the lock from
the slot.

53. A wear assembly in accordance with claim 46 which further includes a
secondary latch that releasably holds the latch in the hold position.

54. A wear assembly for use in excavating comprising:

a support structure secured to excavating equipment,

a wear member including a wear surface and a support cavity for receiving the

support structure;
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42 WD 03/ 004782 PCT/ US02/ 19794 an openi ng having an inlet end and a stop;
and a lock received into the opening to retain the wear nenber on the
support woroaob4rse, the | ock including a body and a | at chpcrhesot/ad7eh bei ng
novabl e between a hold position where the |atch engages the stop to

prevent rel easeefingthaink@sknlkr Gimdnbe sepeawdg inlet end when the lock is
fully inserted into the opening and a rel ease position wherein the |atch

i s di sengaged fdop.Lheg q{,tgpthteo fy fo E&mvmle @éartrh&nt&%nfm@rghﬁm openi ng,
and the Ioc aving at | east ne pry surface by wh a tool presses to

nove th el e

openi ngsmﬁ re Zh?lxg)ﬁf‘ %‘é 0|8¥1%acct(1)‘11rt r%géeg\t/\(it ﬁ]&]kﬂl al mg}gﬁb\%%ke reint e I ock
has a shape t hat aI I y cqnpl enents t 0 eni ng

nar r onsPosIoqn; Whete g’r?(csf%t‘:{‘ &heiBes (ﬁt?rﬁ“ﬂh@ RIRYS é‘f?@ t:,@’% lﬁqﬂl\gg‘?ﬂgg gg?%‘i’%/ in
accordance with claim55 wherein the ofrl)enl ng includes a front vval | and a
rear waiblet chédwhen theelogle infillyHasered itad %WIH&MQFR%CGS%P@W‘%&’ erelfy A wear
assenbly in accordance with claim56 in which the opening has a wi dth that

ext endsthk &dtetr &ldisengdgeti Heoni therstopatocpermitremaemtal of thatkeskefrom ttheeopdndttgh andir r ows as
the opening extends away fromthe inlet end. 58. A wear assenbly in

accor damge o ﬁabmg Ai18asbdnd\p8T Rifacé be whihnd 9] PleskeB o nfovenhd hechftoane wal | to
the rear wall . A wear assenbly in accordance with claim55 in which the

openi ng..1d, ﬁ#ﬂﬁﬁ, Adh ?BQ‘H@%&‘“ fr@mr‘??&sp"w\?ﬁe and a width that extends

laterally o fron rear rein the width narrows as the

openi ng ext 9950.' S a)C’a \XeJrra%s”é‘:rﬁﬁ 1Innalc%rdance Wﬁ}:l)’ claim 54 wherein the lock has a

shape that generally complements the opening, and the opening narrows as it extends
away from the inlet end.

56. A wear assembly in accordance with claim 55 wherein the opening
includes a front wall and a rear wall that converge as they extend away from the inlet end.

57. A wear assembly in accordance with claim 56 in which the opening has a
width that extends laterally of the front and rear walls, wherein the width narrows as the
opening extends away from the inlet end.

58. A wear assembly in accordance with claim 57 wherein the opéning widens
from the front wall to the rear wall.

59. A wear assembly in accordance with claim 55 in which the opening
includes a front-wal], a rear wall, and a width that extends laterally of the front and rear

walls, wherein the width narrows as the opening extends away from the inlet end.
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WO 03/004782 PCT/ US02/19794 60. A wear assenbly in accordance with claim

55 wherein the opening includes a front wall and a rear wall, and the
openi ng vWwoan®o4s2t he openi ng extends from the front wal IPCraSohveo7pear
wall. 61. A wear assenbly in accordance with claimb54 wherein the wear

menber i nclggdes Anwear assehbiRdingedoedanvarwitiofcldile 58 oekeatint that opleingies t he
openi ng. 62. A wear assenbly in accordance with claim54 wherein the latch

i ncl udggciades? fort Rl 4nd 4 @5EWNEAnd ﬂ%e?p’égﬁ@'vﬂdéﬂ% ds e (F}%ﬂ)hgt@(téiﬂﬁ iffogn @ pi vot
y

axi s about which the latch noves. . wear assenb in accordance with
claim er el e of the body and the latch includes a rail and the
ot her gﬁe%g%ggtfqgﬁaea{ﬁ’é‘hl atch includes a groove receiving the rail, the

rail and groove cooperating to retain the |atch and the. bod t o her. 64.
A wear asserftly i% WRE8YE !:ye“\/\ﬁcf:?f%éﬁ“‘aﬁ ‘?ﬂ%éﬁl%\‘/mgr“e‘iv er?‘ﬂéh‘f 3¢ r?’ﬁ?ﬁ%er
includes a fastener that selectively retains_the |latch nmenber in the hold
and r elinelvdes ancnar extording BRrwaxd\é Hie sqeket that Jefings theoneaice with cl ai m 64
wherein the lock further includes a resilient nenber that biases the |atch
toward the hifl.d pbsieai assembly.in Acwedancasdbraidim Jwhereorthelntd Wrlvdesa ai m 54
wherein one of the body and the latch includes a rail and the other of the

body angn the it adceived Mgtb Udisle an Biedods tordefiné wipiepttaiis atwiut whichethe &itth and t he
groove cooperating to retain the latch and the body together. 67. A wear
assenbl y in accordance with claim54 wherein the body includes a hood that
extends over at |east part of the latch.

63. A wear assembly in accordance with claim 62 wherein one of the body
and the latch includes a rail and the other of the body and the latch includes a groove
receiviné, the rail, the rail and groove cooperating to retain the latch and the body
together.

64. A wear assembly in accordance with claim 63 wherein the lock further
includes a fastener that selectively retains the latch member in the hold and release
positions.

65. A wear assembly in accordance with claim 64 wherein the lock further
includes a resilient member that biases the latch toward the hold position.

66. A wear assembly in accordance with claim 54 wherein one of the body
and the latch includes a rail and the other of the body and the latch includes a groove
receiving the rail, the rail and the groove cooperating to retain the latch and the body
together.

67. A wear assembly in accordance with claim 54 wherein the body includes a

hood that extends over at least part of the latch.
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44 WD 03/ 004782 PCT/ US02/ 19794 68. A wear assenbly in accordance with
claim54 in which the latch includes a retaining portion that engages the
stop in tWwehobdsposition, wherein the at | east one pry arfisopied the
retaining portion are defined on the sanme side of the latch. 69. A wear

assenbly in 6¥ccorAlanaradbiblycihalctdrddnderwinhilaim Shen Waichithé hedhidelmdes
retaining portion that engages the stop in the hold position, wherein the

at | eaz% reﬁ@nggﬁﬁﬁ%ﬂt%ﬁgég%g&éJg\%rﬁﬁm@ihﬂid%rlr)gil@i%} WRE A Be defehi@de oFy opposi t e

si des menbe ar assenbly 1 n accordance with claimb54
wherein_ the b includes a s rt I jch a portion of the
| atch aBlife® W%’gﬁeﬁ%“%a?f‘f"é‘ aﬁ%?g@nﬁdrogﬁl% Eagﬁe %@%{)ﬂ%%ia%HA wear assenbly in
accordance with claim70 rein the body includes a. od that. defines the
support surf%ce. ﬁﬂeaﬂaﬁéﬁgﬁ’%%%p?qen‘“ 98%§%&%W%f@ﬂg‘&?a§?hrﬁmfbgle% whi ch
the body includes a hole that receives a pin fromthe |atch nmenber,

wher ei ra wtaiing pegionithatipagagss thartep Hethethnld posiiiopowhersiay thg @bleast gne Rrye oy
assenbly in accordance with claim54 in which the body includes a catch

t hat engafjesamintie retkiamgatortyorr &t defisedt dncopipasitesides of He lntsh ezarebeposi tion. 74.
A wear assenbly in accordance with claimb54 wherein the body includes a

channel and ‘fghe | Qtwedar hSeBMARla¥cdrésrk wath dldimt Stewhérainrtbe bddy inthdenent
between the hold and rel ease positions. 75. A wear assenbly in accordance

WL OB urefbe WRIEN WiEh RABN o rliRelatch dBils R e RIRIs plidt frgiaRges and

position Int position. 76. A wear assenbly in accordance
wth Cls‘?(i)tm 54 wherein the lock further

71. A wear assembly in accordance with claim 70 wherein the body includes a
hood that defines the support surface.

72. A wear assembly in accordance with claim 70 in which the body includes
a hole that receives a pin from the latch member, wherein a surface of the hole defines the
support surface.

73. A wear assembly in accordance with claim 54 in which the body includes
a catch that engages and releasably retains the latch in the release position.

74. A wear assembly in accordance with claim 54 wherein the body includes a
channel and the latch is movably received in the channel for movement between the hold
and release positions.

75. A wear assembly in accordance with claim 54 in which the body further
includes a stop that engages and positions the latch in the hold position.

76. A wear assembly in accordance with claim 54 wherein the lock further

includes a resilient member that is adapted to bias the latch toward the hold position.
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includes a resilient nmenber that is adapted to bias the latch toward the
hol d position. 45 WD 03/004782 PCT/ US02/ 19794 77. A wear assenbly in
accor dancwowistobu78t ai m 54 whi ch further includes a secondargTiiEevzimwvhat
rel easably holds the latch in the hold position. 78. A wear assenbly in
accordance Vi7t h cA aidar adseniblyvini aécokrdidict odth ¢laial Gdeehieh fioitees indndesra t hat
presses agai nst the support structure. 79. A wear assenbly for use in

excavatdefehdaR MRich Thdi 9eleasabB HRRTthe BitchUR tHYIR1d posieed. menber having a support
cavity for réceiving the sdpport structure; an opening defined between the

support Strugtur e, %gr srslgrlnr ah ag&:}(@a‘%ge Wtith%]ﬁil(?l%gq-h 0 Ak 1dlchaLsf end for

receiving the 'l ock and™n w'n plurality generally perpendi cul ar

di rectiqns; d | ock received into the opening to retain the wear nenber
to the H¥IPER e”@"ftrptﬁ"cstsﬁﬁraeg,a“’tsh SHRAC Ftb’\‘;gng inaplurality of generally
per pendi cul ar directions to conplenent the opening. 80. A wear assenbly in
accordance W% h o) aicat gsemblyrfer usetin eXSYRHIE YA EIgudes a front wall and a
rear wall that converge as they extend away fromthe inlet end. 81. A wear
assenbly i n asuppordammestunei t h cl ai m 80 in which the opening includes a
sidewal | that extends between the front and rear walls, wherein the

si deval | is awedlnhgtr aging alappdrheavitp €orirageiviag thewnppat structurdj rect i on
transverse to the sidewall as the opening extends fromthe inlet end. 82.

A vear asserhl y,dnfh AAERRARBER e Shtio Sfuchie WAl e RO MBSbET thete  front
wal | are narrom%r t%an directly opposing portions of the rear wall.
opening having an inlet end for receiving the lock and narrowing in a plurality generally
perpendicular directions; and
a lock received into the opening to retain the wear member to the support
structure, the lock narrowing in a plurality of generally perpendicular directions to
complement the opening.
80. A wear assembly in accordance with claim 79 wherein the opening
includes a front wall and a rear wall that converge as they extend away from the inlet end.
81. A wear assembly in accordance with claim 80 in which the opening
includes a sidewall that extends between the front and rear walls, wherein the sidewall is
inclined such that the opening narrows as in a direction transverse to the sidewall as the
opening extends from the inlet end.

82. A wear assembly in accordance with claim 81 in which portions of the

front wall are narrower than directly opposing portions of the rear wall.
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46 WD 03/004782 PCT/ US02/ 19794 83. A wear assenbly in accordance with
claim79 in which the opening includes a front wall and a rear wall,
wher ei n peotisomysnf the front wall are narrower than direcriysooppesi ng

portions of the rear wall. 84. A wear assenbly in accordance wth claim79
in which the&3operd Rgear | A&t SinBackeb@Bhcedith, clainf 8rinvivhichatd epepirheval |
extendi ng between the front and rear walls, wherein the sidewall is

' ncl i “%’1‘? @&%{ah &ﬁtwatu%d%%@’e\g% R ohfl'méoff'{hfe%%t QA abé ARFHEL St O t he

i dewal S e openi ng ex he 1nlet end. 85 A wear assenbly in

accord wWth claim79 whi ch .1 he openi ng |ncI udes a stop, and the
| ock i reﬁt&}égp}gs]n&p@ﬁthrﬁ&fq}fﬁ@%{g\g@fthe stop to hold the lock in the

openi ng. 86. A wear assenbly in accordance wi.th 3 E‘ pher el n t he wear
nenber has & rea‘r\/%‘i"aéll%fseé‘&ltlbérr‘ﬂr goWapce Wi A ge’é1 P \A,B@n?lﬁeé‘mgm A

|l ock for a wear assenbly for an excavator having a suppo t structure and a
wear mendledes a ffiont well, e oenyrwall aed agidsyall extendingabriveen omd BAd al ong
at |east a substantial portion of the length of the body, a | at ch attached
t o t he vagidy wWieteinhesidetvald dt vineined suoh dhapabe tdpeminghmrewshia 4 airchtiorengages a
stop in the wear assenbly to hold the lock in the wear assenbly -and a

rel easqranwéséﬂoqne yr/earﬁr ihBe bl SRS Fronsthdiislengaged from the stop to
permt renoval of the lock fromthe wear assenbly; and at |east one pry

surface by w ch @ {00l RLASSER SQofKE: Wifh LAkE MoTRIMticH fd Benifie! ease

position andto pul wear assenbly.
includes a stop, and the lock includes a latch that engages the stop to hold the lock in the

opening.

86. A wear assembly in accordance with claim 79 wherein the wear member
has a rearwardly extending ear that includes the opening.

87. A lock for a wear assembly for an excavator having a support structure
and a wear member, the lock comprising:

a body that tapers toward one end along at least a substantial portion of the length

of the body;

a latch attached to the body for movement between a hold position where the latch
engages a stop in the wear assembly to hold the lock in the wear assembly and a release
position where the latch member is disengaged from the stop to permit removal of the

lock from the wear assembly; and

at least one pry surface by which a tool presses to move the latch member to the

release position and to pull the lock from the wear assembly.
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47 WD 03/004782 PCT/ US02/ 19794 88. A lock in accordance with claim 87
further including a resilient nmenber that biases the |latch nenber toward

t he hol d wosiston4ms2 89. A | ock in accordance with cl ai m 88 patrarsez/momhe | at ch
menber- includes a pin that is received into a hole in the body to define a

pi vot axis afgut AMb&hint R8ofdahéwithRlas 87%Mirthé intluldingne Asitiehdmre®etv t h
claim89 wherein one of the body and the latch includes a rail and the

ot her qf, ﬁ%e?%ﬁat@ﬁ%e&%@r o%&a?&'tﬂe%hdﬁ?{ﬁﬁo% groove receiving the rail, the
an a

rail e groove cooperating to retain the latch and body together 91.

A lock in acgordapce with cl.aim 8 f ude er that
sel ectivel y 0|dggﬁﬁ§1PéF8HdW§ﬁﬂgllgﬁn?ﬁg‘ﬂ%% gh"hpfél gﬁ%“ﬁ%@?@%%%s 92. A
lock in accordance wi.th claim87 mhereln the latch nmber Lu? a pin
that i Pindhatiiyeeseived antg ananle 17 the badyyg dfipg 2 @ivat ﬁé*sga%ﬁmblcgi azﬁbut whi ch
t he Iatch noves. 93. A lock in accordance with claim87 wherein one of the
body amdovdse | atch includes a rail and the other of the body and the | atch
i ncludes a groove receiving the rail, the rail and the groove cooperating
to retain the.l atglocknd abastiaricegethhenim 8whéreinomie dfithabody atantbelatght h ¢l ai m
87 wherein the body includes a hood that extends over at |east part of the

l'at ch. Q8udés 4 Afkinl ThEGRE FFAREBodY dnld thé l&tdﬁh&ﬂu&&%r%b@vdﬂéeelbﬁgfﬂﬁb faflg| udes a
retaining portion that engages the stop to hold the lock in the wear

assembl i, (Ahd € efbovk ERHerRE to Phdtn T 15@F Sn@B6lly BEethEt a ni ng portion are

91. A lock in accordance with claim 87 which further includes a fastener that
selectively holds the latch member in the hold and release positions.

92. A lock in accordance with claim 87 wherein the latch member includes a
pin that is received into a hole in the body to define a pivot axis about which the latch
moves.

93. A lock in accordance with claim 87 wherein one of the body and the latch
includes a rail and the other of the body and the latch includes a groove receiving the rail,
the rail and the groove cooperating to retain the latch and body together.

94. A lock in accordance with claim 87 wherein the body includes a hood that
extends over at least part of the latch.

95. A lock in accordance with claim 87 wherein the latch includes a retaining

portion that engages the stop to hold the lock in the wear assembly, and the at least one

pry surface and the retaining portion are defined on the same side of the latch.
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WO 03/004782 PCT/ US02/19794 96. A lock in accordance with claim87 wherein
the latch includes a retaining portion that engages the stop to hold the

| ock in twe oawes78assenbly, and the at |east one pry surf @camot147be
retaining portion are defined on opposite sides of the latch. 97. A lock in
accordance W& h chdocki8acodrdarsierwith ¢lpims B7 phgresiythiedateh inclydeswirgtathingon t he

| atch to nove the latch to the rel ease position, and a second pry surface

i S prowaltéeh thanetgdagedihd wtdpotorimie thiehleck octhe fwearmadshmbbpend tge. atd&st dnd ock i n
accordance with claim 97 wherein the first and second pry surfaces are

ar r ang gy Rgdiceand thOfeR@king Peiioh Red ddfined bh Yppsak siaeesl mBliatcthe | ocated in one
position before operating. 99. A lock in accordance with claim87 wherein

the body i ncyidess 3o xIRROLddart Wit 8aiRPS) Bkrelid il Briirfabon Rbvible 1 at ch

abuts when the lock is prie romthe opening. i'n accordance

wi th clai erein.t bo incl udes,.a hood that defjnes t ort
surf ace™ @5 ?a?c}%])l rB%an[Fﬁ Pag%l}:t(? %%WE%"SW?WIO&’ 35‘(?1)19 5@%@1 anﬁué—% “thd rg\g]g%dj Plr[])c | udes
a hole that receives a pin fromthe |atch, wherein a surface of the hole
def i neson the bedipiognevestie fogkdrom theopepingnck i n accordance with clai m 87
wherein the latch includes a pivot structure received in ahole to define a
pivot axis f¥ thé ledyémanacorddnce heith glaim. 97 oderein Ithe kirst ndcieeehfbe wi t h
claim87 in which the body includes a catch that engages and rel easably

r et ai nssukfacesl @t alrahgedtdear eshaabker suols that dre. priGdol nkedvealy txskentbd yn ome
accordance with claim87 wherein the body includes a channel and the latch

I's nOVaR)sHion@efir¥ 8ferhtind he channel for novenent between the hold and
rel ease positions. '

99. A lock in accordance with claim 87 wherein the body includes a support
surface against which a portion of the latch abuts when the lock is pried from the
opening.

100. A lock in accordance with claim 99 wherein the body includes a hood that
defines the support surface.

101. A lock in accordance with claim 99 in which the body includes a hole that
receives a pin from the latch, wherein a surface of the hole defines the support surface.

102. A lock in accordance with claim 87 wherein the latch includes a pivot
structure received in a hole to define a pivot axis for the movement of the latch.

103. A lock in accordance with claim 87 in which the body includes a catch
that engages and releasably retains the latch in the release position.

104. A wear assembly in accordance with claim 87 wherein the body includes a
channel and the latch is movably received in the channel for movement between the hold

and release positions.
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49 WD 03/004782 PCT/ US02/ 19794 105. A wear assenbly in accordance with
claim87 in which the body further includes a stop that engages and

posi ti onswohe/obeszh nenber in the hold position. 106. A weam/Bey&amdy in
accordance with claim87 in which the lock includes a bias nenber that
presses agailist tAeveanpgemblsin acbudasce WOl claimidain wisisk it Yodynfustbeor dance
with claim87 which further includes a secondary latch that rel easably

hol ds  tih@uliétLdtop that bifzabel hdRRsitibhOe 1alBmebwEahelsaepblition.n accor dance
with claim107 wherein a resilient nenber biases the secondary |atch

towar d_engagRents Vid:fadiibh/ah bedrich &Rl Srersh iRt the 108 induBé:hod of

nounti ng a wear nmenber having a support cavity onto excavati ng equi pnent

havi ng .a su rt. structure e t rising placing the wear nenber
on the @%’B%ﬁ erstP?StLPé?sﬁ?sea%am?LH][eﬁgﬁpotbﬁsgmg@g%ort structure is received into
the support cavity, and prying a | ock into .an eni. def i ne t he wear
menber and tWd-  SypHSF sy H’Ena%c.oré?afﬁ? WA ?‘Hbggi‘ﬂ“&gf‘aﬁlf’éda‘gua%t% claim
109 in which the ogeni ng and the inserted | ock have conplenentary tapered

conf i gureeeridenslatchihat relepsablydwldsrthe batchria dhecholdpesition. ai m 110 which the
inserted | ock has a |atch novable between a hold position and a rel ease
position, th®sl ock Wweimgsspmbhd in rdcoordsrive witbnélaign 97t whereithe Festlisht engages
a stop on one of the body and the support structure to retain the lock in

the opefifber bldses th sEBIHAGE TafthAGw a0 dagpRmeht Witls thailaecH dnlthetheldpasitione
inserted lock has a resilient nenber that biases the latch toward the hold

position, anghot Nexl4bfAa FUNBRE! Wehr GREABGSHARE 3 RpbA Eafiidhed e | ock
pening as the lTock 1s inserted into
excavating equipment having a support structure, the method comprising placing the
wear member on the support structure such that the support structure is received into the
support cavity, and prying a lock into an opening defined by the wear member and the
support structure.

110. A method in accordance with claim 109 in which the opening and the
inserted lock have complementary tapered configurations.

111. A method in accordance with claim 110 which the inserted lock has a
latch movable between a hold position and a release position, the lock being pried into
the opening so that the latch engages a stop on one of the body and the support structure
to retain the lock in the opening.

112. A method in accordance with claim 111 wherein the inserted lock has a
resilient member that biases the latch toward the hold position, and the latch

automatically engages the stop to retain the lock in the opening as the lock is inserted into

the opening.
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t he opening. 50 WD 03/004782 PCT/US02/ 19794 113. A nethod in accordance
with claim109 further including noving the latch into the engaged position
behi nd t hwoaBopt8D retain the lock in the opening after tmreThusok19794
inserted into the opening. 114. A nethod in accordance with claim 109

wher ei n t he 198ppok mettiods hevoeddnse wvithnbdm 169 famheadegheding moyBig the lakghhod of
renmovi ng a wear nenber froma support structure secured to excavating

equi pNeRt, thheiRbad ﬁos&iﬂ?ﬂ%hindctﬁé’ kfoy tofetdih ehetbek inhebpeningafte ied loekl iover the
support structure and a lock with a latch sets in an opening with the | atch

fit behj etain the lock in the opening, the nmethod conprising
novi ngqrt]#gte?alftch toc?%]qm?'el ease posi tion, pulling the lock fromthe opening

b f
OB R e R e Ve R L A

t ool engages the ry surface on a rear surface of the lock. 117. A nethod
i n accdoganta 3apkrcl ai m 115 wherein a tool engages the pry surface on a
front surface of the lock. 118. A nethod in_accordance with claim 115

wher ei n t he 6ol A mefiodaddemnaviag agyesgmsmbst fipmarsupppr siryeuieseeed fock and
is operated to nove the latch to the release position and to pull the | ock
f rom t hcopER] RGuiphAt whersinthagppon cavicoofitin vesanitembet &inerdtd! ewesrtkd n t he
tool rotates to nove the latch to the release position and to pull the

lock f St xbanﬁ)@@re'aﬂ@a 10K vitf' TN ihn@p6afiganeniatch Mitehind Bldopher ei n
t he tool a generally
to retain the lock in the opening, the method comprising moving the latch to a release
position, pulling the lock from the opening by engaging a pry surface on the lock, and
removing the wear member from the support structure.

116. A method in accordance with claim 115 wherein a tool engages the pry

surface on a rear surface of the lock.

117. A method in accordance with claim 115 wherein a tool engages the pry
surface on a front surface of the lock.

118. A method in accordance with claim 115 wherein the tool is placed in a
single location relative to the lock and is operated to move the latch to the release
position and to pull the lock from the opening.

119. A method in accordance with claim 118 wherein the tool rotates to move
the latch to the release position and to pull the lock from the opening.

120. A method in accordance with claim 119 wherein the tool has a generally
cylindrical engagement member that engages the lock to move the latch to the release

position and to pull the lock from the opening.
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cylindrical engagenent menber that engages the lock to nove the latch to
the release position and to pull the lock fromthe opening. 51 WO

03/ 004782wB@B/0WB82/ 19794 121. A nethod in accordance w t rcaiEomiw20
wherein the tool engages the latch to nove the latch to the rel ease

posi ti on and2éngayestimdidycondanchevithaddimt IZ0pherein e topbengagesdhe taeh openi ng.
122. A nethod in accordance with claim 115 wherein the support structure is
a noseo efovanhatiagh erthe Ieldase Hositibh add emgagesabddyr o theilbtk wl pillihgé2@ckaher ei n
the wear nenber is a point of an excavating tooth. 124. A nethod of

renovi gy Rt en;;q@nber froma support structure secured to excavating

equi pnent erein a support cavity of the wear nenber is received over the

SUPPOT SUr YobUr & AN AEkorbnceif] ffth | 5 RReRBERL Mkt figLERSRDI ¥ retain

t he wear e suppor Structure rising (1)

pl aci ng a n afirst position against the |ock and one of the wear
menber ng,s,eao ﬂbadé‘ﬂﬁ'bort structure, (i |) rotating the tool such that the

| ock is puIIedfromthe openin (i) rem)V|n t he | ock frog]the openi ng;
and (iv) ren@di ng mrrthade by agee age Pithrelaipe ] Zuppsrain S WeFUMEMPYDE 2 A net hod
in accordance with claim 124 wherein the tool is generally cylindrical.
126. A puiithddn excaveting @atice wi th cl ai m 125 wherein the tool has a non-
cylindrical distal projection that includes a pry structure that engages
the lock to pul | ARgthddoskenboingtaheead prnibeg from2ysupportstrhctdre secwred oy dance

with claim2124 wherein'the | ock includes a |atch

excavating equipment wherein a support cavity of the wear member is received over the
support structure and a lock is received in an opening to releasably retain the wear
member to the support structure, the method comprising (i) placing a tool in a first
position against the lock and one of the wear member and the support structure, (1)
rotating the tool such that the lock is pulled from the opening, (iii) removing the lock
from the opening; and (iv) removing the wear member from the support structure.

125. A method in accordance with claim 124 wherein the tool is generally
cylindrical.

126. A method in accordance with claim 125 wherein the tool has a non-

cylindrical distal projection that includes a pry structure that engages the lock to pull the

lock from the opening.

127. A method in accordance with claim 124 wherein the lock includes a latch
that secures the lock in the opening and the rotating of the tool moves the latch to a

release position and pulls the lock from the opening.
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that secures the lock in the opening and the rotating of the tool noves the
latch to a release position and pulls the lock fromthe opening. 52 WO
03/ 004782wBWB/0WB82/ 19794 128. A nethod in accordance w t lpcalEom g2y
wherein the | ock includes a body that novably supports the |atch and the
body i ncl udepgat A egshodieacpérdasderic elafgya2hsterenhiheHotkhimcluded a bodpages to
pull the lock fromthe opening. 129. A nmethod in accordance with claim 124

wher ei SRR &1 and the' B! RSy @ 1Bt Qe pkpQurfiverapahind in
accor dggzétgﬁl\?vi ﬁﬁgl aim 1tgﬁﬁm\j\he?%i n the@i ooIu has a | oﬁﬁugri nalr@gxi s that is

gener al I‘Xiéﬁﬁ’rea‘hgc"}“§?“é$f$?‘éh{}ﬁm%ﬁé.§knﬂ{”ﬁ‘gﬂ‘% g.}gén% of the tool. 131. A nethod in

accor daf Wt noving of the wear nenber fromthe

support strugcture inc]udes placing th r 00l befween the nber
and the suppt®t s’f‘r“ﬂfé{“ﬁf’é‘ %ﬁﬁf%?%(iegﬂﬂh& aﬁﬂézjﬁW&efeb%betegg%%enﬁ%h&égf member
from the support structure 53

is rotated by a motor.

130. A method in accordance with claim 124 wherein the tool has a
longitudinal axis that is generally parallel with the axis of rotation of the tool.

131. A method in accordance with claim 124 wherein the removing of the wear
member from the support structure includes placing the pry tool between the wear
member and the support structure and rotating the pry tool to pull the wear member from

the support structure
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