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Field of the Invention The present invention pertains to a novel

construction for attaching a wear part to an excavator or the |iKke.

Backgr ound WneB/@¢meary of the Invention The invention i n tPETAISAEM P at i on

Is at times described in relative terns, such r?d&§ and "down," for ease
t

of expl anati on. ThesGQ@W@E%EXW‘%m%WB ood in relation to

the orientation of the wear assenbly as illustrated in Figure 1. However,

t he weaFiekkefdhplUnventionbe pl aced in all kinds of orientations, and the
relative terns used to describe the invention are not intended to be a

| imitation of Thdyresentvimmention. peréias topmnavs] canstoietion foredtathingal wein parid®, have

| ong been secured al ong the digging edges of various excavators (e.g., the
front |ig &lcavatbruskiailideor a front end | oader) to break wup the earthen
material to be collected and to protect the digging edge from premature

wear . TOBLQ? bahdhikd g@ﬂhﬂt‘ﬁmﬂ{e Rbedtida Wear parts and reduce the anount of
mat eri al ™ neearng 1requent replacenent, the wear parts are typically
conposed of hd {RERioRah ifis apﬁﬁcaaan RXA A debcibed GRfelitive temisBYuchng! Ude an
adapter, a wear p0| nt or tip, a lock to renovably secure the wear

menber t t’ggg E”cbr dalk éﬁgﬁﬁfaﬁﬁndns ﬁe&qagrtstégtﬁ%rglgﬁa& e 86l uhderdtbisd i 99i ng

edge of 4 mechani ¢ ment or being cast as an
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the wear nenber is a_ point or tip has a neraljx wedge- shaped
conf i gur égscabe the inyeplim ‘Hﬁ&oﬂﬁleﬂéﬁﬁ’lt FF imitation of the nventio

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
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| V~1911W-W ~1 *166166* WD 03/004782 PCTI US02/ 19794 that converge to a

di ggi ng edge. The base end of the point includes a rearwardly opening
socket to receive the adapter nose. The lock, typically in the formof a
pin, is i nSQe3¢94782nt 0 a passage forned by an opening i n PREUREUPIE nose
t hat al i‘%ns with openings in opposite walls of the point. The passage may
ext end tthatregnerge iondiggingsdge. i T bese endof thesoint dncludes a gearyardly enening

hori zontal ly, or be defined externally of the nose to receive an external

| ock, f osocketdnpeesivedthe diaptéraweed The lock. typigalbnin the form ofss piy s inggitedh i s
hereby incorporated by reference. Although the passage receiving the | ock
may be |infearpassage formed byt dneopenibgsindhe adapter Inosk thah dligrisewitlalopenings inhe
passage receiving the | ock have in the past been defined by generally

par al | el ofpakitewslts ofAbe Poifitc The passadeemay ektendalirotgtea tenarkl porticteofthenosst t he
wal I s of the passage in face-to-face contact as the lock is being inserted

into or &MEpv&tcdilyyhbAfontdIRObibe d¥ih&PMEEmallylofitite nos® B redeive dmext@nalt ai n t he
|l ock in the defined passage so that the point is not |ost. Loss of the

poi Nt nofo Pnky kARl 3s MISIREY IR VAT PAEhtONo! RDBDAB! SihiclPy$ her@by al so

damage dowdstream machi nery intended to process the excavated material .

Accor di ngl | s.fit tightly within the defined passage to inhibit
its ejec F%?o%%%qy%g{s%éngg’ can be appreciated, this sliding action of the

| ock generate ignificant frictiomal .resist h | ar ge
hanmer has beénﬁ%%gdé%pﬁﬁagf’ 5?‘:8&4%1@@#0005 Iﬁaﬁ}n o]ﬁ{aérg\]goroéﬁlﬁ]v etc()if ﬂleltQs ﬁd%& ng's? age.g Thi s
tends to, be an onergus_gnd tine-consunin sk f.or, the erator .i,n the
field. TiEK gpd e wells,of fieiRossags Ferew g € dock v if e Pt BPeL detied PVang
removing the lock via a novel constructiPn Ehit ,gnab[es t he Io?h_lto be

i nser t edzenerally parallelbsustagas. Asia results the sides of the lock slide against the walls of the

passage in face-to-face contact as the lock is being inserted into or removed from the
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 material.
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




wear assenbly (e.g., a tooth) wi thout the need for repeated hamrer bl ows.
More specifically, a tapered |lock is received within a conplenentary
openi ng whereby the | ock 2 WD 03/004782 PCTI US02/ 19794 can be inserted and
renmoved byWoO 0418y t oo]. The use of such'a cooperative | BEKUHHII¥peni ng
can be used to secure different types of wear nenbers (e.g,, .points and
shr ouds) can beinsertadand zemovad biya ppangtoobnthe pse of fuch 3 ﬁé&ﬁe"%wetl?ﬁ(i Mdvent i on,
t he - wear assenbly has a tapered opening that is adapted to receive a
conpl emenpening eandsaed ocecure diffenent Hpes o Wear members{e. go poiith#d; siroudgiper ed
such that the front and rear walls converge as they extend away fromthe
openi ng' asabld intexeavating opeeationef err ed enbodi nent, the opening narrows in
generally three perpendicular directions. The opening al so preferably

i ncl udes a st hporiecaspedt i twdinyentivnaihe weahassembly has 4 taperegp @péning thatiisa not ch
to better help prevent twi sting of the | ock under |oad. In another aspect

of the | RYfHd @recdiVealcamplenithlarfGifapad ey Thivak copgifiictbn,the openingt Bes t ovar d
one end to define a tapered configuration. Due to the tapered shape of the

| ock, as . BBRASEEh iflatthe At ok TeBCWANS chituehi! & MRy SRV froihehd ock does
not slide’In ace-to-face contact wth the sidewalls of the passage and
generate
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that projects rearwardly fromthe socket ?er%i ned .to recei%gtet he 3 apt er

nose. The eal epeth¢rqaspegt offher wyeatjog; thy logkoineludes 3 hodyett 8E1FES ppor ¢
the tapered |l ock when fully inserted, but wthout the fri ct's?)nal isl I di ng

agai nst tonverges tewasd on¢rendstb definga tapergd gonfigurgtigny Joue to the tapered shape o

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



fit into the slot. The full face-to-face engagenent between the |ock and
the slot only 3 WO 03/004782 PCT/ US02/ 19794 Cccurs when the | ock has been
fully inserted. Ile lock has a latch that cooperates with a formation in
the tooth WO MMOH82he | ock in place during use of the toofRT/USPY 194

Description of the Drawino Figure | is artial perspective view of a

t oot ino%é%‘f"hﬁ'rfgél%tms bega %ﬂlég’éﬁ'fed- ﬁ’\‘/’g ihgHa t?mt?‘{“l‘fé’o?ga'leﬁw it shown
in phantom Figure 2 is a partial sectional view of a point in accordance
wit h t hefqsmatiemin the teptirtoihold the lock iplace duging peg effhestapthar d from t he

| ongi tudi nal axis of the tooth. Figure 3 is a partial side perspective view
of the eBrief Descriptio theBrawii of the point. Figure 4 is a partial top
per spective view | ooking down into the slot defined in the point to

recei ve the | Biglireof ig h@aitiabpérspekiivpuviewof] astoathf incactorgancs yath the eresestw of a

| ock in accordance with the present invention. Figure 6 is a rear

perSpectidwentheoﬁtmﬂae&dsmnFaﬁksmfvnﬁghan&m.Fi gure 7 is an expl oded,
perspective view of the lock of Fig. 5. Figure 8 is a partial perspective

view of a toOokig i 3 Rs ANGAHAT seRBAGIIVIRRNST #ipoinden labdkdante Glitheth® présest front
perspective view of the lock of Fig. 8 Figure 10 is a rear perspective

V10 0T Enl i iifd By i Solnd RSB RRIEDCt v vT e of

the lock o ure"12 1s a front perspective view of another

embodi ment  of ng’ﬂ?e i ?sci(pmiLlhsi&J]ﬁersp%&.ﬁ@ vieW Q¥he ke 3F BHR 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 WO

03/ 004782 PCT/US02/ 19794 Figure 14 is a rear perspective view of the | ock
of Fig. 12. Figure 15 is an expl oded, perspective view of the | ock of Fig.
12. Fi gur eWB0ye9472f r ont perspective view of another enbo®CHaIS02/H794 he

|l ock. Figure 17 is an expl oded, perspective yjew.,of the | ock of Figure 16.
Figdre 18 is g’guf%lrﬁlsﬁé?%ﬁ@i’?‘%@emeé’\ﬁ}%&elﬁﬁ‘cﬁfw&w@nbodi ment of the |ock
with the resilient menber omtted. Figure 19 is a front perspective view
of the |ock oFigmrejis an gxplpdad, perspectivecnew af thalockef Bigk &% position. Figure 20
is a partial perspective view of a tooth with another enbodi ment of the

| ock and wi t hFiguee Idis atfronhpesspectiveptiew obanother gmbedimentiof the lpek: spect i ve vi ew
of the lock of Fig. 20. Figure 22 is an expl oded, perspective view of the

| ock of Fig. Bipurédisaeetdodel, perfpectiveatiewef thp ek iofBigureelf. of the tooth with
anot her enbodi nent of the lock and with the point shown in phantom Figure
24 is a persppigute/E8 i¢iacfton fpefspective vlewodf anbther atdbodirhght b€ theSockswith tlexpl oded,
perspective view of the lock of Fig. 23. Figure 26 is a partial perspective
vi ew of tdifiehemembd dntittanot her of the lock and w th the point shown in
phantom Figure 27 is a perspective view of the |lock of Fig 26. Figure 28

is an expl Odeﬁicgtu&ersﬁie%Cﬂén\{ﬁex;éhgeﬁvefﬁetvh&um%& 6f Fikird-1836ith file JMEISinddh i S a

partial perspective view o e tooth with another enbodi nent of the | ock
and wit huﬁf&@k%o@ftioﬁ.hom i n phantom

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.



Figure 30 is a front perspective view of the lock of Fig. 29. 5 WO
03/004782 PCT[US02/ 19794 Figure 31 is an expl oded, perspective view of the
|l ock of Fig. 29, Figure 32 is a partial perspective view of a tooth with
anot her enWwQlox@wB20f the |ock and with the point shown PETAISA21%M Fi gure
33 is a front perSfe.ctive view of the lock of Fig. 32. Figure 34 is an
expl'oded, per Eiguea3his ayexplodsd, pavepertinervieyf ofthglockof Figi re 35 is a parti al
side view of the lock of Fig. 32 with the latch in the latched condition.
Figure 36 is Higoeerd3 isla partihd porspastivé view@f p dexth vithpngtheambgdiment 96 theat ch i n
the wunlatched condition. Figure 37 is a front perspective view of a pry
too]. Fiapkned %ith thepaintrsbawn replmptot.i ve view of the pry tool. Figure 39 is
a side perspective view of another enbodiment of a lock in accordance with
t he present i Rigard33ois aionhpéripectiveviewof the lickof BigdBR.i s a partial perspective
view of the wear assenbly with the nose and all but the latch of the |ock
om tted, and Rigufe 3418 aR explbddl pdrépeptivearew of thofoek af Fign32.Fi gure 41 is the
sanme view as Figure 38 except that the tool has been rotated to nove the

latch to the pelaaseisRGRidl Side viewddtte ek bEFig. 32 Rith BRY [ERAGA théGateheaw Of
anot her enbodr’%gnt oﬁ‘sagﬁ\i/’\tﬁedérgﬂ%ﬁber in accolr@dance wth the praesent

i nventi ORon -t%(ﬂ,ure 43 is a partial side view of a wear assenbly with a | ock
fit between € wear nenber and the adapter. 6

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.



WO 03/004782 PCT[US02/ 19794 Detafled Descrivflon of the Preferred

Enbodi nents The present invention pertains to a wear assenbly for an
excavator, and in particular to a coupling construction for securing a
wear menbeWaQ @3/00#182di ggi ng edge of the excavator. In a pPETASPET
construction, .the inventive coupling conprises an adapter 12, a wear
menBer 1Detailed Deseriptionofithe Breferzed Embodiments o t he adapter. Several
variations of the |ock are disclosed below for use with essentially the
sane adapter The psesentwinyentionnprstaing 4to( 21 werb agpamblynfor nam gxcayater, aandoids wi | | be
noted for sonme of the enbodinents). Many variations in the adapter and
wear nempaticelaetoppemipbihg corsuctiondor seqinge weartraembsarto thendigging edgeefni | | be
described as a tip or point for an excavating tooth, though the invention
pert ai ns thecexoavator. Vinar preferrbd constractivin, the isventivelsquplisg wethpriseks an addpiterst

enbodi ment, tooth 10 includes an adapter 12, a point or tip 14 and a | ock
16 (Fi gs12la Dear Hembetlaptaas ahdsk #o Koldnthe vg:ae Atmb8r (NtHe 4dapley Seossl) that is
adapted to be fixed to the front |ip of an excavator by wel ding,

mechani ¢ ghriffohd e MRNbclo breRficited Belbwar use WAR lessehtidiiyatht sfine ddaptezal2l y, the
nmounting end I ncludes a pair of bifurcated legs that straddle the lip and

are wel defa wWeaPhitfiber 14 Q1B g%,ﬁ@mﬂ&emaegrﬁpgmgbé ol 39 sorfidlBPlRy 12

could al s6 be conp%sed e parts w ase conponent fixed to the

lip and a _,farwa onent. defi pi |eCt ks . Ina
rrulot I - pi @@@Hﬁﬂ{sgr (M evm@h%[gso‘r?:aﬁ’lf 23% gétglef'@%(v\ég{ ﬂ%%g@{ %gh‘goﬁh?%' gg?:rﬁ ot her
by a renovabl e | ogk nenmbe | Itk \ 20 of th t
otox SRl et bt oot B BRS
menber) . e nose can have essenti an onfi guratijon, nee or desire
to suppofqoth thonehithe jpyentign pertainsig 0&‘?’&%{ b Baﬁﬁ}gom%gs ‘Béﬂ have a
configuration such as disclosed i.n U S Patent No. 5,469, 648, L,ch is
her eby i ncor plt afistiephodimen tootho@ingpdesanp /\2ca7ppint 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



reference. In this exanple, the nose includes a rearwardly facing | edge 22
al ong one sidewall to abut a front surface of the lock 16 and form an
external |ocking assenbly. Wile an external |ocking assenbly is preferred
for securi WD @/a0éB2h point to an adapter, the opening foPCTABEY Mg t he
tapered | ocks of the invention could extend through central portions of

t he “nosereferangso kot thisi example, dhe nesglingludss anrsarvasHy gﬁﬂg& ledge 2Rjalong €t he

t apered shape of the opening would be formed primarily in the adapter nose
rat her t sidewalhto abut anfrontstrfang\of the lodkel Goasd Homancexisrael hecking-asgemblyy ot her
constructions such as a nounting portion of a shroud or other wear nenber
fit over a boWhilemntenterial Reckinigassenmbdy amprefeoed forcecuringra tobthspaigtte aof
assenbly, the opening could have a broader construction (i.e., not adapted
to recei Hdhfp&r,ﬂhéloﬁdnafgelﬁr teaeivingalnsiaperediadies afitheoineention celd ex@ndthrawghi ous
portions of the wear nenber by which to receive the |ock. In accordance

Wi th onec&appébhs SMthenotdshd poimrditheverfidatly 0@ hoiizoh¢hllyAdIn ahig ease] tel y
wedge- shaped configuration with top and bottomwalls 24, 26 that converge

to a di 9giHbgd sﬁ%@%f a&loﬁﬁggg rguﬂ-be tbintkd pRmarifyia the sRpephdse ratBer tBeh inA socket

30 opens in a rear wa recei ve nose 20 of adapter 12 (Figs. 1-4).

The int egjfi?{-) nMg#eJo)[; flmgfoggrgﬁ%fﬁ&xtlﬁge ?&mé&‘ﬁﬁﬁﬁﬂt&nsﬁ sQUBAs 4 MBunting

confi gur e no I s exanpl e, the socket and nose are forned

with helical tRr ' ' . , 2, hereby
ncor por 004" By FEPE 3HEkr Wb lnpbariiovers bhsPor (RURE R dhedenalds’, |
configuration could ed in conjunction with the .present. invention. In
this pr ef’b%?sééfp%%ﬁ@f?‘aﬁyﬂgﬁ?p%g ©X eg%{oe@ﬁ' SCOP%W\%E? ‘edfno%‘iﬁ?ge 30
beyond rear wall 32. The_inner_ surface 40 of ear, 38 |ncludes a_glot or
openi ng teoreceive agiinsshaped desk)andier baye\aniqpen dpjgfeend on yamous gertiens gf thep e

adapt er defines a passage 41 for receiving the lock that holds the point to

t he adapwear m@nbypbg vhichpgeceivethelede/ 19794 I n one preferred construction,

sl ot 42 opens along the top side 44 of ear 38 to )
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.



define an inlet end 45 to receive the |l ock. The slot then converges or
tapers toward the ear's bottomend 46 (Figs. 2-4). The bottomend 46 is
preferably closed to prevent fines from pushing up into the slot and

appl yi ng upie@dogiBzssure on the | ock. Neverthel ess, sl ot PARUSBRNIMPcont i nue
conpletely through ear 38 and define an open bottom end 0 shown). In
such an arran{jbﬂﬂ?n?’,ef%ﬂeétw&%ﬁ?ﬂacf'qtéﬁeqpe%ﬁlf’i‘%mifgl’f‘dlcr‘gjrp{6‘}53t %ot t om
or the bottomend of the slot could be defined by a stern portion

ext endi ndefinsianinlehend 4% ko reqeive thej lagka r Theohti them canvergeser tRGF Eﬂyaw fReual 1y any
shape. The slot is further provided with a stop to hold the lock in the

sl ot . | nedrtsbottor endrdéd Figsb2d).nEhe bottomeenst4$pis pesferably glogeditoprevent fnes ect i on
on point 14 to extend rearward of socket 30 above the top of slot 42 and
cooper at fromi pushingluptinto the sloobnd apptyihg opwand préseure lootthe Jokk| dNevertheless, i s shown
as extending fromthe front wall 50 of slot 42, it could alternatively

extend f ggim2 Reuld @dntimil donfpletély thdugteed 318 &d defint g apen bottom dndqmott he
adapter 12 with an appropriately structured | ock. Moreover, although not

i1 1 ustragedm)t iearhQR af@hgdhele st 42.¢hilY tipBredontifsoRbly FFoni tdpf tojbeaémosr of  the
| at ch, o% anl)at csF\ t hat proj ect’s? and fitsatpi ntolan ogeni ngd?’irn the lock. In

the pref glhBHom¥na bf tielsd Qoutd *betdgﬁedg,ﬁ%egxg?g@ﬁﬁ SxtbRRY Bllol fhe 1BEIER

directions to Treceive a conpara ape In order to provide easy
whi e t ob RER PRI lon & ey ievingy 0 Rubel THE NS ss RhLOTEd B & 01 on
52 converde e Bk e Seb e BERrsHelbinisht o 0K 4GB TR 4 5, 20
Biapt !, PEURHP Soimsint 1 b ertend JFARTARS of Raskel o9 ePiiec B A8 o NnPEL A e
wal | s 50, 52 can be flat, curved, V-_shaped_or have .anot her confiqguration,
so | ong €eeperits With avately o hold the loplein @ﬁ@lpﬁ g@“’? H@Pé‘%\)bs 684%@‘1"%
PCT[ US02/ 19794 sl ot adapted to receive the |ock. Wile walls_that converge
over al | from thalfentiwall H0| of skat|42pft 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 opeﬁing 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



the length of the slot are preferred, the walls can converge over only a
part of their Iengths. For exanple, a small length of the slot (e.g., at
the bottomend of the slot) could have a non-converging configuration

provi ded t WO 03894782 ance caused by such a non- convergi ng $EFMSHY193Bes not

hi nder the ability to pry.the |lock into and out of the slot.  Further,
por t'i onsslefradapied &9 tseeive the dogka While W‘g‘éhﬂfﬁP‘i“@[%" QT E'i)ﬂ‘f? fﬁ“&‘ﬁ"é’r?g O(fl; g.,

| inear, downwardly diverging, irregular, or downwardly convergi ng at
vari ous thadengh Ofﬁgﬂ slgtigre preferrednthe rpdls san sARvesEe oYRs qré(;n,pagtoo W8l as a
sufficient portion of the slot converges and engages the | ock when fully
i nsert edengthpr Bori edemplepa smallilspgthtof therslat keg.| gdke beftannend efdhe slpv) ould

hi ndering the lock frombeing pried into and out of the opening. Second,
the w dtlwveod nbn-coivesging camfiguwationsprodded thecresiktanded causeds by hauph @xnemnd from
the bottomwall 56 to the open top end of the slot, so that the front and

rear waldonveri@ingdstgmeiitedoss et hindertthealility tb fpay theHeclbitd and o6t ofithe sléR. | n
other words, sidewall 54 is inclined to the vertical axis 57 so that the

si dewal | FdrtheRNsbriiGist ok sioticould have nvwideevatiemasficdafighationsnglg., Bifear,I n this
arrangenment, the sidewall 54 of the slot is inclined relative to a central

pl ane Of%%}ﬁéa?{i’lﬁ‘éﬁ&ﬁr%ﬂ%itimlm Sadwnwirdl§ chergin gtiv&%ueﬁnélfsﬁtmhﬂty and

ext ends _ nal axis of "the soc (i.e., e axi § of
oot coraPyuierf Haylnt BRI s o Sthctent phfton T EYSHCractnl) | ',
or cf or r cEaps e e e Y igERef i Podde i bunedt foryR 158 BuflPROCI" Lo o
el o beran Bidedies the Bk Bapbsngrdsaiio 8 BCUAE S8, Such that the | ock
PCT[ US02/ 107 58P b YOGS oRbar 5B WABHDy SoFFidehes PERIERLEMont vl |
0 tot htlele rlagftlcr)mm\glll 565% 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.c., 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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such that bottomwall 56 expands in the rearward direction and the portions
of the rear wall 52 are wider than the corresponding portions of the front
wal | 50. The widening of slot 42 fromfront to back creates a rear wall 52
that is w WNQ0¥W4MW2the front wall 50 to provide a | arger PERAUSAHE M ea with

whigh to resist the, greater forces that.are ordinari plied. to this
sur? ace in hoF Hﬁa{% S{fﬁé& °rRre§6"%fyh ‘dﬁ’&%ﬁ?‘aﬁ‘?e P'gn‘tfa%‘?(w ‘gg"?ag Wllle¥er abl y
narrower thanp rear wall 52 to provide greater .strength to the coupling of
car 38 t S0yt obgmal 56 expands iniheiTeig dieskon Ay B PORETSIBENG o8 {1 ont
wall 50 to the rear wall 52 is preferred, it could be elimnated |f

desi r ed. wallj3taze\wisler than she¢asrespandingriortions @f the frane waPl 50y Thearideringef of s| ot
42 to increase the bearing surface of rear wall 52 w thout unduly

weakeni nglot K2 frotn fromft to batk eteate88 reardvalt 52 thatisewider thamtheofons fwallh&) toock,
particularly under heavy loading. Since the ear is laterally offset from
| edge 22provideos Vurged |syrfakier &red evthfvaiicte tooresispthetgrdafer farces) ¢t meet erdimatityr que on

the lock, which is resisted by the generally rectangul ar cross section of

t he | ockapgliRdao this Sbfaceiifirholdifethéqinit o mise sdapef), Fesht sheatic50 Banleferbly ful |y
below. As with slot 42, notch 60 is also preferably tapered in three

di rect i ORgrréw&GthdRbr wall 5 e plovideigrédté stréfgth ft@ﬁﬁ?coﬁﬁingﬁﬂ‘ eaflBY & B&dyas they

extend toward the open top end 44 of slot 42, (2) the front and rear faces

62, 64 W’s@'gPpaﬁnﬁJn_ew HidenhR o thd QoCRGH fRACWR bR 1! rRhr wailS2 {s3) the

Teltfid
rear fare 64°1s w der t'ﬁan opig%sing portions of front face 62.

Nevert he rzégpgﬁpglgg%%gﬁ{mgf%sﬁ&{ the notch are possible. Rear wall 52

is also prov Wi an addi tional inward extension 66 at its
a por 11 on_mor & ol FFRARbARoTH BEe ShBR P colir oF Mt MM B L0, g
of ot chiscpepng, st pEFar Mell S oBCunshi kP 5 Hehlh St gand o 1 op) ncea
by other torr;?rg\r']esnt ];o?;tiorr)xroef\genluﬂg %all:ti?:;[ﬂ%lt]iy ?lgde?fhez}vgelo;d?xfgl.( ‘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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In a first enmbodi nent, | ock 16 includes a body 70, a latch 72 and a
resilient menber 74 (Figs. | and 5-7). Body 70 has front and rear surfaces
76, 78 that are preferably shaped to correspond with and abut agai nst
front and Wex93/08418Fs 50, 52 of slot 42 when the lock is PGEUROYHIY t ed

into the slot, i.e., the front surface 76, of |l ock 16 abuts .front wall 50
and 'r ear 9% ther adapter; s Wiiiltthe pseof ngigh) 6Usis prefprreds it qoylet beeimipalsd forfomsces 76,

78 and front and rear walls 50, 52 could be onl artially engaged, they
are pr ef vsealr replaged bn@bﬁlam&nalquwwnﬂm%@%lpﬁgf@ﬁé&gerrent with each ot her
along the length of slot 42. In this way, the lock is stably supported in
the ear of thin pdirsttembbodimenidlock d@riedludesambodthdd, a laschs ehend aanssiliomsar
develops in the tooth assenbly. In the preferred construction, lock 16 is
shaped t metnbernad i(Rigky 1 ragd e3-Ved Body S10ctias 4ffont aAd ceardsunfgytes, 76, Gi8ktha6G ates
preferably tapered-in three directions. First, front and rear surfaces 76,

78 convep@feritily siEpyd exéwi@pdrawatitarid wbubagaisnfrontrdnd ¢ €ar HAl10 505 S2off shatk .
Second, side surfaces 82, 84 of body 70 al so converge as they extend toward

bottom gywhes thedBek EHuNflinseitedenfoUhé S1OES.cSthe fBrht SacE 78 Of dsck! 1Bebusxt end
toward front surface 76.” Wth this tapered construction, the | ock can be

2 . ( ! can o
easi |y pheﬁ%nmﬁda@%cﬁg\-%cﬁs SR rteametq S0 Wgﬁggrgﬁlaa\ﬁm?édrgﬁfacw%}%t i cul ar

unl i ke conv | ona Ins wth para ere substanti al

sur f aces e TOHU G GO, 3 hut e BUD paR) Wbt e lne pROCRBRARIC, 1N°

| ock i o Psaptiabrtin peag cngabément YRE 25t Hond i tengh £ 40 bilfisl 76, 7o
LT T S e L2 b e o o L
12 WD 03/004782 PCT/ US02/ 19794 when the lock is fully fitted, but avoids

the facelopsenessand syeapdeyglops inthe tooth assemll%ct during insertion. Wile the

tapering of the lock in the other tvvo_orthgdgonal directions is
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)

12



preferred, the side surfaces 82, 84 can be substantially parallel in a
vertical direction (i.e., wthout tapering toward button surface 80), if
the lock is not too tightly received between sidewall 54 and side 43 so as
to prevent Whe/Q04BR from being pried into and out of the P&FASPHYPT4

Mor eover, side surfaces 82, 84 can also be _substantially parallel in the

| ongi t udisn the lpgke isi fyHy fitted, but gyeidpihe fagederfacg s 1&8&@‘6‘2’?3'8&“@&‘9@?’?% t owar d
front surface 76) provided sufficient surface area contact exists between
rear wal insgtionndWhilarthe yarfesiog ofgthe flogk imthecgtherciwod orthnggnal dirgstions ifsi on 86
I's provided on the top end of side surface 82 to fit within notch 60.

Pr ef er abpseferpadothe sellesurf@s B t84rogh pe substantidllyiparallelon elved@aldireationo fie.,16 i s
fully fitted within slot 42. Body 70 is laterally wi der than slot 42 so

t hat t he wlitholit teperinp doward batieh sirfacer8@aif tikdotkois @ogiag eghtbythpeeif@ twestapt er 12.
As noted above, the offset construction of ear 38 and | edge 22 places a

torque ogidewsll 59GKd sfiet43i o dscri prbwet e lbdkefrgn beingl pried iftoCindrautiofithe
cross-section of body 70 and the receipt of protrusion 86 in notch 60. In

the pref gpérfinh CNSlebV&G! isile. supfades 2 84iichihQlsol BY kutdantialy gmanelsﬁpm:rt 87
that extends forward, above slot 42, to abut rear wall 32 of point 14.

Thi s addi(;nigﬂ{}é}ha] &@&?&%F_[‘Mﬁlﬁﬁt%@n% B9.0#4 tgming Eﬁvﬂﬂ iffoht §#faBS 76)°

stabilize e nounting of the lock in slot 42. T I | ooseness devel ops

bty B YRRy Bty ol onBlt SREEURRRE rot AN 52 SRR SuAcETe Ok 1 °

Latch 72 ar]ﬁl resi l‘ifn menber 74 are each received within a recess 90
defined 91 tNEEXPEHIE oag%rtion of body 70. The latch 72 includes a pivot pin

92 at its lower end thaj.is received within.a hole tp define pi vot
axis 97. AccofdRTRtpson gﬁtﬁé‘ rrrawe?rf ﬂ%é‘&‘%ﬁ'&ﬂ?{]ﬁ% %Blaﬁ%%ém’?‘%‘é’&ﬂ&ﬂ 802/ 19794
axis 97 between a latched condition_where the. lock |sS l.d.wthin slot 42
and an 6% Rreferablycprotusion §6patingly; fits W’@Ek“%‘gwd)gﬁﬂbl?ﬁbgg 1§ rﬁmi‘n’? slot. A
shoul der 94 is

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

13



preferably forned along a md portion of the latch 72 to engage stop 48 in
the latched condition. An opening 95 is defined above shoulder 94 to
accommodat e recei pt of stop 48. . The upper portion 101 of latch 72

pref er abl yWske3@e¢™82| ateral | y over the top of body 70. ThECTASHY1¥ce 103

defines a pry surface whereby Jatch 72 ca e. dtaqgt nl at ched
condi t i of¥is ﬁg@ﬁ'ﬂée"r 4 lntche; con %&'hﬁrFo‘ﬁﬁq?‘ﬁ‘e‘st”Eégo‘f‘&BBcﬁfﬁﬁa? Pecei ved
in a conplenmentary groove 107 in the |ower, face, 109 of u portion 101.
Thi's rai wnlagbed eanddtion where theytock sian e gempysd Teahe slobs A SROWISS ekt of t he
| atch on the body, prevents the latch from noving Iatera.II% out of recess
90, and pmfemabdy fiermed\abongpd mid) portian lobthe latgh 72'tp engaga staprdtB isr the fatchedoove 107
i ncludes a rear wall (not shown) that contacts abutnent | | | at the rear
end of geord#tionai An dPing93 isrdefinechabove shaatder B# vmadcammuidate receip o€ Ktoand
thereby define the |atched condition. Preferably, the upper portion 101 is
spaced sigghtly rearward of front support 87 in the |ocked condition so
that contact with the rear wall 32 does not push on the latch. Resilient

nermber 74 is FrOdpper ppRidne1 01e6Natoht 2hpréferabiyl estemisOlateratlyr dvet theOdpadf recess
90 to normally bias the latch into the |latched condition. Resilient nmenber

74 1s  pp&dyeiabne ﬁéht?é&ﬁb?%ﬁnes%%ﬁs&ﬁc@%&resfﬁtm 7% shRmovedto theul d be

conposed of" other resilient materials or involve other springs (not

o) T o, RS S b o iy

conpr essi on suppoit "~surface 96, i.e.,

oD R B, b i L e Bty Sl parerber 74

is al way€° esiI'rent ne 74 coul d
e o ok R 0H oo SRR el B FP o RRAEwREL L
P P oibe Tatth From moving Jaterally out of recess 50, and matntains prvof pin S hote 83, 2"

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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at least a portion of resilient nenber 74 to protect it and prevent its

rel ease upward, particularly when the resilient nenber is retained only by
conpressive forces. To renove lock 16 fromslot 42, the latch is noved
toward supma e3/@eTstace 96, against the bias of resilient Pﬁ@ﬂ@@#/lﬁ‘?% to the
unl atched condition, i.e., where shoul der 94 rel eases stop I n use,

poi Nt 14toi lstch 72 andiop suppan serface D6daycan adhesivarrdy melding th%é‘é?‘(?@ﬁ forin§ socket
30 (Fig. 1). In this construction, the slot 42 defined in ear 38 is

posi t i onefitheseanomporients. Thedlgteh 72 furtigr peeferablypealudes jadfinger 196 hatbe¥eHIEsn t he
adapter nose, lock 16 is inserted into passage 41 defined by slot 42,

| edge 22ataleskt 3 plrtidid of Rsilizns membet 74 td proteced andrirevent s gpleae upward,42  and

l ock 16, the lock fits into the slot without hamering. Wiile it may be
possi bl epificul SHTWHER B résflien® Mfenitier iisetiiihed balyl D¢ kompiebsivd féroml s Tot he
desire for a tight fit of the point onto the adapter typically prevents

the |ock, Jﬁ&@l@&hm?&ﬁ%ﬂﬁub}’th@lﬁtcﬁmm&@édytow&ﬂ%upp'tﬁt birfie 96 igainst teot 42
w t hout tools

Is preferably pried into its set position through

the UsePﬁé { %}1  Yer ﬁ&l 74T {Ela%njzﬁ&%d ehtlifion01.e.! WeRR!shbider! 9teldasess et

agai nst free end engages rear wall 32 and the shank
S of the tt ogg Iles agai nst the top of upper portion 101 of latch 72 (Fig.
1). The #'PRE%end F of the pry tool T is anchored for prying by an

additional t e. 2 al r eady

existing in dgg'gr?% §,h?qﬂg%ﬂg§@ﬁ& 8‘6%a$10%§5§)hen gér]{:ilg rg%ért\%grd and

downward (generally in the dire arr 102).

pr essur ef P(lﬁn P In this qopgtpiching tbﬁs‘ ‘@4058?3 1S RSt OH%F?%W d’i‘ﬁ-’ﬁush

he The. | 3810mcs themal i %ﬁw@;zg;gémzipa;@%%t ook Pl i’rﬁ%pa%gaée Mrvar d

As the | 0§ Rt 1 rvard

against resilient 15 WO 03/004782 PCT/ US02/ 19794 nmenber i1 the latch
AP

clears t Hefined by, slait42uleiigen22 andesidendd.| Beeansesofdha tapered C?WP%R ndi tion

to hold the lock in slot 42. Al though prying |s‘%heferred the | ock could
be and lock 16, the lock fits into the slot without hammering ile 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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inserted with a hamrer if desired. Even if a hamrer is used, the process of
inserting the lock is greatly eased by the tapering of |ock 16 and sl ot

42. In the fully inserted position, lock 16 is preferably matingly

recei ved i WG03@0482 such that the front, rear and side sHRETASEEITH, 78, 82
of lock 16 abut against the front, rear, .and side I1s 30 2 4 .of slot
42, ‘res p@é@‘b%re‘{“y‘.mq!] thelatehiclears the stopy ats"(}ngP‘Peé'V lg%tsgaqsepgﬂo ‘ﬁ&ﬁ“’iﬁé of poi nt
14. Lock 16 is wi der than Opt 42 such that the Io%k ext ends Iat] ally out
of the s¢apdition tochelshthe lpddineslotdZof Althenghapryng is preferisd; thggeelfrﬁ? @i’e t he
insertion of the lock causes the front surface 76 of |ock 16 to press

agai nst insetted with mbanardergf desire@ Ewen if hdammer isqiged, shecproepss ehinparidngsthegai nst
rear wall 52 of slot 42 to pull point 14 farther onto adapter 12. Once in a
ful ly i nipek isggedlysasdddy, the perfingoftiockulrsf audeslof 2.0 ppibe fdlly insigied positeor r ear
surface 78 opposes rear wall 52 to hold the point to the adapter. Since

the | ockiocle 166 Sirefebiynmalifily 4eceived inrstétadnauthbihiatt the feongargerremd sie st op 48
and latch 72, the lock will stay in slot 42 and still hold the point to

the adapgffac&V) 78,8276k bt AgathsCABTHOAE Rdas afd sidé walles50, SR sHnefstotor  gaps
between the front surface 76 and | edge 22. Lock 16 is preferably also pried

out of s R¥yP Ty | 162 Hlonts Y ibutSreatasdll ¥ tngnove the point
1R061yP Ty hdtitidf) Fontlsu 87 AbutSreatoRd f poth p
fromt hebe)ig%sétgcer. y'EI)'he rée eng of the prying tool i sﬂoi nserted between the

P09, e IERCleA D00 BRSSO B n R g e a1y o),
F i r ot SRSt [Es P RadantE U ookt e tbeFio B (P ok ke, 27 N
D B e RIS ot b ERE  SERRI S5 s o BRGNS L
Lock to prpstingaingearcrall eotalcs 2 (hpBLB AR ah SgpEn L 1GReap i
Al thoug hfurl)]ry%ri]sr;?teé Isaostitri]oen, ?hreef];oenrt rsuergacg%% gggosgg letrigeggzvtiln%greallros?nl'(fage67 8 gpggséeoc k

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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coul d be renoved by hammering if slot 42 included a portion that extended
entirely through ear 38, provided the latch is first rel eased by a tool.
While the latch assenblies for lock 16 and the other bel ow descri bed | ocks
are prefemapdyooysad in tapered | ocks, the latch constructPCEABIHBIIY i bed

for ,the various, | ocks herein could be used in cks that, have non-tapering
bodi'es athgmiot pinR2 in halej93reaphlesthe lpck &0 bg H’Té‘gPPé?fl'-ﬁﬁgﬁt l&w&&h ENBEERHY om a
tooth assenbly by hamrering. Mreover, the |atches could al %o be used to
secure awithdhe latchni Althaveh prvingis thg preferzsd methedipf (emgingdesk { fdhe body has

a shape other than an elongated pin configuration (e.g., a block shape).
As an exeamid beaeingyed: by hamimeting ahstot 42 tinchurded caepertipm dlent extendedhentiselyd be

i ncorporated into a bl ock-shaped | ock such as described in U S. Patent No.
5, 653, 04throdphreaidB, providedahelatet idfyrst refeasedbya,todln | i eu of the | atch
arrangenent disclosed therein to retain the lock in the opening. Using

| ock 16 as anyeike Ritchoass@stifes fortlock h6land the dthertbebow deseribed®cksndrehol e 93
in lock 16, could be forned in the bl ock-shaped |ock body to receive a

simlar #é?&ébﬁ?ﬂ?edrﬁsthﬂér%foc@ fREfatch CoRsthificnd deguHbed fdiethe MaNGusi10cks

essentially the sane way between a | atched condition in engagenent with a

keeper apg ﬁ'Eo%lH'Ueauts&f‘ﬁlqo%@@%%h@n&notapéfn?‘bbd%?m&'thz_ﬁfa_ré inenliétCte-beThe ot her

| at ch constructions disc erein coul’d also be simlarly configured

with a bl ogljg?-dlii{“rléeangggxo‘%ﬁ ﬁ%gp?g)gg] %g%"tﬁ%g*ﬂm’%n body. I n anot her

enbodi _meﬂ'tS e rnvention, nserte _'i nto passage 41 to hold
126 and o ¢ elPrCB: Thcpistrs Sonld psp §8 el BricE R B Rufpral skeding” 201
Ci de sur PaRassemby Mhstemo,losk POtk beb. 4 (otre 30k abr & AP RioRs n
three d cr:c?n(iitgim?art]iir:x (e(. gl) a I)lrcfc)l? ghagg)q /{sea%rexgrllja}rﬂ];%%ﬁ',sthe latch constructions described

herein could be incorporated into a block-shapéd 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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133, 135 converge as they extend toward bottom surface 141; (2) side
surfaces 137, 139 converge as they extend toward bottom surface 141; and
(3) side surfaces 137, 139 converge as they extend toward front surface
133. Never W030904782t he al ternative structural variati ons PETASOEIEH i n

regard to the_body of lock 16 are al so applic e tq,the_.bod of | ock
125. A recessBQ‘gﬂ){?%h*Fscﬂfg@H SPFfa‘&nBSp?)é‘?a‘ E‘Q’F@Fﬁgg 6’!’(} Hde urfases ﬁ)%ﬁégel ve
latch 129 and resilient nenber 131. A generally L-shaped hood 143 is
formed t Asevithdaek W, tdockol2s nr@fgrablﬂmwéﬂﬁrﬁéélé%cs'omﬂ)affﬂaﬂ pnebreas fEtaceseg 147
along the rear side of the recess. The lower end of leg 147 is preferably
shaped t d3%hd 36 eonvergaias theynerterd warddbotomaurfaceal 4); Eatside wrfagesdéd’, B¥%a to
abut rear wall 52 of slot 42 and to resist rotation of the |ock under

| oadi ng. chragrgeldSthey axend Sowardi battem: surfacbdd1;131d (3) osdensurfacey 13hd139r ovi des
support to lift lock 125 from passage 41. Further, front support 148

proj ect s chpaicths tiky ekfend towso floncsurfadec] 33e Nevertieldss, 3 alfermativestructurelo hel p
stabilize the nounting of the lock in the point. Resilient nmenber 131 is

pr ef er ablyriAfne iRSIsSEEn regi® & boldly OEIoEK e6 are alsokipplicadle totthebddyk 27 The
resilient nmenber is preferably nolded into the recess, although it could be

secur ed Mfogkq‘ﬁl.f!eSi ve or the lock configured to nechanically retain the
el astomer 1n place. Latch 129 is preferably adhered to the front surface

149 of restll &lecdETRPLs frited ?@;@eﬂ&?ﬁém@MSQg?d REEVE 18én| 1 BNshdd

shoul der 153 ftor recelving an ging stop 4 point 14 to hold | ock
Formed ofFelitat pgfoB 1 orh BeeliiSfhoba o) 1 B bl MaeRed 3R R IeE °, 1 e
adapt or iR avaoges g4 a5 waetie ire 1HEone e “Bidian ang RE AL | ¢
oo v deaht A eTsEbbshgbetebE scived ih ioteh 4435 rovide'a Gedler RIS

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 ;)rojects 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.
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prying tool pushes |ock 125 downward into slot 42. Rear surface 135 of |ock
125 engages rear wall 52 of slot 42 and front surface 133 preferably
pushes agai nst | edge 22 of adapter 12 to pull point 14 tightly onto nose
20 as the Muxe3/gog78nserted. This downward novenent of | o@KT/ARR/19394
continued until shoul der 153 engages, stop 48. 'As can b appregci at ed,
resilient nerfpearsellpek d@ﬁrﬁt’%ﬁe{‘ﬁg “%%usl?ﬁ 422?)""‘?‘0*&(?95“ B’@%{S’ﬁﬂ’r Eﬁﬁe(ﬁﬁ%ﬂ
shoul der 153 is noved past stop 48, and causes the shoul der \JH%S to snap
back i ntastaptes nose20dFigd 8); ohelivith ghe first epkpdiyasnbi Priingiod ipmserted REBYEeRhe | ock
is fully inserted into slot 42. 1In the preferred construction, |ock 125
sets in mhowald32iaf poine 1damd loeky 126 ahd ratated rearward and dewnwerd soothat them s ot
42, the prying tool is again inserted between rear wall 32 of point 14 and
| ock 125pryikiaetopr pushgs Ieukl 1155 dowiwedrd dntbosloted2] Redr surfaveckdd oblock HA the free
end of the prying tool engages prying surface 157 of latch 129 to retract
shoul der ebagesirestWal SPoft ot aridCfrdhit bbrfice AB3 prferabily lpasts apainstilalge 2out of
passage 41. "The tool presses on prying surface 157a or 157b. Although
there is ii‘h(aa]%lv 25 toiull ot 114 Bhil REME node 0t A3itice 18EKORGNSEREL. , This deWwnwad

y

essenti a? noves in simlar pivoting novenent about its bottomend as
it is pu -d | 48Thastead peur f ace
159 of gtgc éni%gwg{)]ﬁ%?féeg&i%g&oﬁmgo%gul?g‘;lﬁx%ér}gﬁ %gbggppgﬁt for renoval
of lock 125 fro sl.ot. 42..,10 ' 1291 ' s in
many way%ppéecb%?‘fg]i ’ﬁ%{l’?%nmS'Pb‘f‘L’oﬁi’s ﬁ%@ﬂisgﬁgﬁgg_&&aﬂﬁgg@% ldggﬂ “A body
127a, a latch a and resilient nmenber, 131 I th . as | ock
125, bod@oﬁgi?&}ég s mpvad past fop A8, and BATS o HouRer 473 10 Stap BT 18"
03/004787 PCT/ USQ2/ 19794 al so i nclud recess .1 a bounded ato
portion laiched gendition ipﬁnﬁagﬁﬁﬁb‘e‘ﬁr'}hﬁﬁﬂsgYE%ﬁﬁi%idﬁﬁéWénf%ﬁgi‘ﬁgﬁgh%? recegs
141 a and a lower |leg 147a along the rear _side of the e ?cs)s The bottom
end of | bythe nreferfed copstmictien lqdﬁtlgSFﬁémﬁWéﬁ iny the fpme, Way gs {f&ﬁ. Jn this

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 1272, 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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enbodi ment, the protrusion is illustrated with a squared off shape to
Illustrate an alternative construction of the notch and protrusion. The
front support 148a projects forward of |eg 145a and |latch 129a to abut
rear wal |l 90D @oogBrtnt 14 when the lock is fully insertedPCHUSIBOTH2. Like

| ock 16, Jlatch [129a includes a. lower pivot pin,92a th Its w.thi,n hole
93a" def ?‘ﬁ%&‘cpl}ﬁ‘%ad?ei%sig‘.a W@d?da%,ﬁ?ﬁ %é@ap?‘ﬁ@f Hﬁgsgeﬁﬂgﬂ%gfsé’g?%é’dt hat is
bi ased forward, by esilient menber 13 i nto | at ched conditi.qn with
stop 48 Mﬁ\éﬁ‘at’ﬁgopﬁ l4ga PYPrt’?FéssflﬂlPﬂndl?ﬁMie@d%E?) PP%@W."’%‘ Ot H'®r esi | i ent
menber 131, resilient nenber 131 a is,fé)r,rred W th hol,e'i 1ﬁ42a ]to .
acconmmodeecessc dhgrbottemagnd syt leg 247a<is agrsived iHe dhe poich ag with leld% JIndhisc e
rearward. The hol es 132a are preferably filled with conpressible foamto
prevent ¢mbriment; dhe potpiion; isgillustrated Math 3 sanated @S shapedtp Hstzate anshown

Wi th an expansion port 134a in its rear face 135a (Figs. 14 and 15), that
permts alchdtive cahstruotion b6 ithe hiatch and lprotmsion.reftieefront Fupport d4%axprajedts t hat i s,
the resilient menber is preferably formed of a non- conpressible material,

such as fomRarof e MsaRKd Mol 29 teabup odar wall 82 pé poinnhewhérhthe ldckticfullys pressed
rearward than provided by holes 132a. Alternative or other expansion ports

coul d al gQe@ifiGlof®g i n the body so long as the strength of the body was
not conprom sed for its intended use. Moreover, such expansion ports could

be used with n;aﬁgxoékfﬁ'i%%}?%%aﬁws% loWeSHVOSHA oh& il fits WithigmBRt93eel y, the

resilient menber cou nposed of a conpressible material such as foam

(apper EniP B4 17A2 RE TP RRes d tholiBbrofrRad, BRRS ohwia!go 145

defines a groove a exten Si 148a of recess 141°a. As
seen in Fiﬁ;

e 1 Bt SR B P Al SR e R
S Ir (T;)l,gr !L%’eg{q%zngsiti%m A”seﬁﬁﬁ rresgh?é%t r%enin%grl ﬁq?re%il{c}ltdﬂgm%grzﬁlgliss foringf Fihed ' N
holes 132a to accommodate compression of the assembly when the latch 129a is 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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better retain the parts in recess 141 a. The resilient menber further
preferably includes a bulb-like formation 153a that fits within a
simlarly shaped cavity at the intersection of |egs 145a, 147a to prevent
forward nmoWMMO42 the resilient menber out of the reces®CTABIHII™M so, as

with lock 125 atc 29a and resi | ient nmenber la ar.e preferabl bonded
t oget her by a%é?i?g’oé}m%ltaﬁ’ﬂltﬁ@dﬁﬁ}?ﬁ&%?ﬂvg l%%’g@‘ttﬂ’é‘ ngpahzfg ﬁ'%eéveay i on and
renoval of |ock 125a fromthe tqoth is,esag&ti ?Flﬂl'"g‘?dt Qe sane as Fe cri bed
above fol48aefkrecespd41a. nAgseannigrFig| 13 pifides Jel0ais 3lgng theydep 9% 125,

| ock 125b includes a body 127b that preferably tapers in three directions.
Body 127b2%etoi filewithinthe gxove and therehy retimandoguide thegnovement ef thedlateh j ent
menber 131b and latch 129b. In this enbodi nent, the latch 129b is conposed
of a she8imilarlyakesilnemember hia includhapidge | 52ac s treaived in Broovtil€6a Wdge of
resilient nmenber 13l b. Although the strength of the latch 129b is

gener al | Yetter setainttherpdriscin eedess 141a. The hesilicatvinesmiberefuxtber préferablydndndésa easy and
econonmi cal to nake and does not require the |latch and resilient nenber to

be adher pgibtlixecfofiition) 534l RS fivewhkhinkesimijaripsidpet tavitgtah dhre. intelfeetidnoeft om pi vot
132b is formed by shaping the bottom portion of the latch and resilient

member ige&;e l@%&,quﬂﬁﬁﬂpﬁomtifwa?d inRRerhéiitiof thietr@siliéit Mebied YBERthe 2atessy 134b in
body 127b.” The front” of pivot 132b includes a flat 136b that abuts agai nst

o, 2100 SHHECAHRIR 0 MRS H 10 DAL e o ettty (e
o8 | DR ek o S SRt e i e L
01 SRS B8 B B SRRk B AR B T 1
menber t ?25.
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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provi de extra support to better maintain the shape of the resilient nmenber
and latch. The bottomof the lower leg 147b is intended for receipt in the
notch of the point, but is illustrated with a different configuration to
show anot h&O eyowemsmnat i ve. As with | ock 125a, front suppoPCTABBIPMO|j ect s

forward of latch 129b and top | eqg_ 145b. Lock c |s,simlar,.tolock 125b
i n tonst ruct i Bedwi2Triaclydesa h@ﬂd%éhﬂ’“gé’épﬁ’ fe@r‘?%gﬂﬁ*rbé‘?weﬁﬁg L47E’T P at ch
129c is simlar to latch 129b but instead of being fabricated of = sheet
met al i sleg J45b bverhies aridprotectsthe resilient sember, andeyeriies the latghe 20p piben the | ock
125c, a catch 132c is forned at the top of the hood 143c to tenporarily

hol d t heldié i6 betiaated to itk ecleme position to pravidecsupptirt foo memdvingthedodk fram thea pry
tool is inserted between the rear face 32 of point 14 and | ock 125c and

rotated tREN@idE ©6thaSTHeOlopks fegl 1a76 wrapk2Beundethe vapr of. thd hésilignt membemtst i on
pushed the latch rearward and upward so that the top of the |atch hooks

ont 0 t hecRidelbxid 26ppoltts lrbe&é}enaﬁtxincha theresitienit hempeéryant latch. Offie at

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

| ock 16684 | ' S nodibe batdpt er
(Fro.  1apofo 8 the Whvered (195 22@Rn(el 1E rebfptn BIEnBEh B (e poiE O Pt

L L ) e

surface e surraces As W t e above-descri bed | ocks,
174, 176000 waRgr 148 whive o el R B LD, Fom 2500 03/ 04782
A1 50 conver geLask | bisys sk o lock ot e IRt PF Bechogiya 27 S re{ieRE T
ot ovi de. ey 1815 EsaateaZonismienp Yoih 1390 sied SUPYBEEOAIE of ' i o
Pny S et metal 1 par tger]etr_ozglnl bp?arsgrlx l ?’(l)rs'ns io(rjﬁmvev?ilkle; o4 of slot 42. As with
t he sheet metal is a part that is y g, forging
In lock 125c¢, a catch 132¢ 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
129c¢ 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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above | ock 16, the front, rear and side surfaces 174, 176, 178, 180 could
be varied in their shapes and orientations. A protrusion 184 extends
|aterally fromside surface 178 to fit in notch 60, and a front support
185 proj ecO 03/0¢%82dl y t o abut rear face 32. A recess def iPREFSAH19394hannel
186 is formed in an upper portion of |lock 166. Channel 186 is defined by
top and lsefacerh83ylikenise, side surfages bidel 18Q ofpbady di68 Blsg cenvergsas they sxtend
concave-up configuration; neverthel ess, the channel could have a |inear
conf i gur &iwad bioftomessirfacel 1 86Ch Firalianside serfacen d 8.t 0 nogherge a@s |tykedendy 168 and
opens in both the front and rear surfaces 174, 176. The channel is

or i ent ed tdveard \fiang surfacarld4 ito peovideca rean safage @6 tthavs widsh thanafrontrsurfateannel
opening in rear surface 176 is closer to top surface 189 of body 168 than
t he channed. Bpmiy vigy, side biirfaee 138 gémeeatlyparhllelsideivall 54 of slor 41 Aewitbdherent, t he
upper surface 190 of protrusion 184 is an extension of the bottomwall 192

of the chgsvweabek 16t Trohf Qedtand 8ide Airfdead E74 OTY, 1198)180 could be variddda their channel
186. More specifically, latch 170 includes a front portion 194 and a rear

portion 1g 4§h§?£&%5n§?%§1§);f&%sitmwe{t&% lat&ally &8 sidehuficd FF8ad@pined to

engage sto poi nt na forwardly protruding | atched congi tion.
R ' 98, i : ' 194
aﬁi‘;nfzrgébf%ﬁébt%grw %éﬁ@éﬁ??#@a%&feéfﬁg“%@%h%ﬁﬂa%f He6 provi ;Z‘deﬁy
[ 184. T :

VEJ at hl R T O B S S

Q1. 1. i,ded he i j f f i
194, 195 ChameldRs s B oo e boern e 182 angrls PPl BRR Drper
172, as wi.ith the above |ocks, is preferably, an el asto Co sed of
neopr ene With, 8p pncaye-up econfigaration; pewerthclesserthe theremi t5O4lq hawe r?gﬂcf‘ri ent

menber 172 is a short curved segnent set between the u1p60er face 203 of
rear por configutgidndf desitedh 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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170 and top surface 187 of channel 186, and between the pushing surface 205
of base elenent 201 and the bottom surface 209 of cover elenent 211 of
body 168. In this way, resilient nmenber 172 pushes agai nst pushing surface
205 to bi aWQ e}0o#8272 forward to the |atched condition s&CTNEP2/19Y free

end 196 normally protrudes beyond front surface 174 to .en e St.op 48 and
hol d | ockkellgse ¢lamentzi01 4szpromd9fi/ wélmtlom%% a‘tff’é?%ﬂoé‘b?‘iﬁq?g’r 1r?§c}° at the
free end of top surface 187 to abut the front end 215 of base el enent 201
to |im tdefine a shppontsforresibientonerober|132.ch 170. The | atch and resilient nenber
are preferably held to body 168 by always naintaining the resilient nenber
under a conprReslient ricmbee. 172Nav ewitth dhee gbover logks, i mrefemhlye pn €lastoms; be
provided with an adhesive to secure the ends 217, 219 to base el enment 201
and coveéon?d@aaaatneaﬁrbne,eﬁbtfeesmheukbylnmmfmedbonmaaim, tesidientis@nbes i nsert ed
into slot 42 in the sane manner as lock 16 (Fig. 12). The pry tool is

I nsert ed]’faeig\aesﬁan 6@Ed YepinlenBset BétwieaH M upper #0@ 208 ok rekBportianm @98 of latchd
rearward an downward so as to press downward on top surface 189. To

renmove | pRafip dufffed {0185 NdRbctdchiGhe PIAELRIBEORILELRE t he rear

end of latc ulcrumof the pry tool can be either the front

U 20e e 20 b B by HAc D50 E loen 1 B9 68Nt s By, e 38

Mor eover, rovided at the front, top end of body 168 so
that a segond pry taol can be used.to i f

desi red. T8 ’e\?@gﬁyﬁd%@g}\sﬁﬁﬁﬁgQﬁ%@ﬁgs}fw+eln20§2§tb kg?h%ﬁngﬁo?r&eﬁl ,tél ock 235 is
inserted into slot 42 to hold [ 14 adapter 12.(Fi ck 235
conpr i selgtched gopditsonzso that the %?F %Q‘% ﬂaﬂgéﬁggﬁr\f&gﬁf’ewgﬂ%fg Ppguiégé ](7|§|Ltgs .

20-21). Body 237 includes front, and rear surfac 43, 24 I de, surfaces
247, 249¢engageistap 4B @nd Belddeks Ladan sioy 42. s@ﬂpt%e‘?ﬂ'gaéﬁme%{?gl& ,""P?‘Fegtl ock body
preferably tapers in three different directions - Pamelg tf]e .“hont and
rear surfhedees cpd 3f topssriaemldrtgabuldhe fagt end 215 of base element 201 to himit 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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extend toward bottom surface 251, and the side surfaces 247, 249 converge
as they extend toward the bottom surface 251 and as they extend toward
front surface 243. Also, as noted above, front, rear and side surfaces
243, 245, Wy03/004M82can be varied in the ways as di scusse&CEES0EINYr t he
correspondi n% surfaces of lock 16. Side surface 247 includes a rotrusion
250 to fit irnrAsoter gmbodiment, lackopdy is msgrted infjootlets42 4o &)ﬁtédp?‘ﬁt %3? rear
face 32. An upper portion of body 237 includes a recess 253. The bottom of
t he receslaptes]2 tFig.i 19 dLack 23 5comptises,a hedy ¢al aduirki23end a reglentapgmher wal | 255
Is a circular segnment that generally slopes dowward toward front surface
243. Latzh (Bi}8. 20s2pvably secured to body 237 by a pivot pin (not shown)
that fits within hole 259. The bottom surface 261 is curved to correspond

to gui de wal IBf§R37Uidluded FHont Adread suefacea2dh P45 aside sutrfaces 243, 248 abdiach
sw ngs about pin. Shoul der 263 normally projects forwardly to engage stop

48 of poidifom dftfacEe81.| IARitHBIRLMEvVE fbtks, Sheplock bodbpiefersbly kapstsanahreesuch as
neoprene or rubber, and shaped as a short curved segnent that fits between

a stop b 7 d Seur sRHEdS 29343 cafver@f ad thiegh 239.
The pus ﬁﬁg&%ﬁﬁéﬁggsu g%%ﬁ théHonf and : gea y

_ I'ned in an indent 269 fornmed to receive the

rest i end JahGrd Batdifi Siffac5%s1, THE thasRl sBEFRIcSTAD] Yag eBiveRald theyhol ds the
nenber un I

resil ihenffx & under a cgnpreélslve oad, which hol ds the conponents

A : : o
tggtjﬁt of:rm@_tlé‘gar%%%nfg%ﬁ%%cab /@2%35%98&% %%%%#ﬁ@%gﬂﬁémﬁﬂ%“ﬁ?é?i >
cormboner S AN, AbBEe, It e85 988 HidF SIPRRLEttati . 3F - 7B5 e SV F ORI et ends

rearwardly fromthe top of the latch and e t menber,,,265..1n this
way, fi nagediscaysed abenesorthe gomespondingyistaces q?;(QY[‘tlgt ﬁg‘efs 865247 iRsRdes A of
shoul der 263. In addition, a pry tool can be inserted betvveer} tgs nount i ng
end 18 oprotrasiam2H) toit imnetch &4 kFroatsupperh2 32 seiests forvarddo abyg rear 18982,y ¢ ool
engages the end of pry ]

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 is
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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finger 271 (Fig. 22). The tool is then rocked rearward and downward, using
the adapter as a fulcrum to lift up on the pry finger. This lifting
causes latch 239 to rotate about pivot pin 257 so as to retract shoul der
263 from eM§u@pOOEM82 with stop 48. This rocking of the prPCTRE02/193%
continued until resilient nmenber 241 js fully congressed.and |o 235 is
lifted amembers265,and;pushing wally2§7s thet resilient spcapperay @B@%?%de €upport
against the rotation of latch 239 to pull lock 235 at |east partially from
sl ot 42. coponentsjorithe domponenssimay he keld together by mecharigghangtBhiner as di scussed
above for lock 16. Lock 280 is also simlar to | ock 235 in construction
(Figs. 18-20)A firgen27ihextomlk reap8ardlyl foarh tikgop pf tiedatalbhnd ovgsstop membdir ee
distinct directions and includes a body 282 having a front surface 284, a
rear sures:ein2@fs, way) dingerd27 1sabuisastgsmemBer 28500 lintiethe fforwardumbvementrofsur f aces
284, 286 as well as the side surfaces 288, 290 converge as they extend

toward bgiourmet 363.F & adBfgh, aSpri@os]wah dedseR8Bbetd@éh thermbwntinglead 18raff er abl y
converge as they extend toward front surface 284. Neverthel ess, the

construciiafrqh RAAQYc2EPs SRY tha thy &eé efd bNtheliry SeIRnpmes tRserdl sfcprysed above
for lock 16. A recess 294 is defined in the ‘upper portion of the body to

receive ﬁn%e%‘?i‘ gﬁ%ﬁ;%)%% 135 thef Fbicbd rdaRita BaPdodiRbi, i thE wbpag about 2

pi vot pin {not recelrved 1 n l'e 302. However, unlike lock 235, 26 WO
Fast onar 30 o e 1R pR o B fiheb? TS VAGE (b B8 G IR0 P B D
compact B PESAE gh e ehias 247 dem Eaean e ity sontfe "DEERAER D o ¢ o
31 de 30804 5o PO i0eks CoREUE) Uil RPN PG coruPrgrees 55 o535 fuch |1 ke
ggln? (raa}NalliilledzgtS leg;t llaa?t(x;alilyzggm s/?\otséltZC.)t S%’:O%Zm%{)gnzdtsss ;f)rg\?iﬁ]est Q\‘Jappfog'coapgtainssti % 314 to a

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 ex'tend

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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portion of the latch to receive fastener 304. In this way, the fastener may
sinply be |oosened, and not renoved, to permt the latch to be manually
noved between the latched and unlatched conditions. Since the top portion
of the | at WO 03#0¢8posed even when the point is on the adZETAIBI2Z/IMY | at ch
can be noved nmanual |y _once the fast n?r I S #%ose_gecl%A not ch 31% S

pr ovi dedlask 28¢basnoesilient sembsr. oinsteath a fagtenfr 305, Prefsratly 2 SHEW SPIRYIY5S: ween t he
| at ched and-unl at ched conditions, and for prying the |ock fromslot 42. The
central feovecurethedptch iy igvlatrhed and unlatehed copdi¥Pridet i ne a cl anpi ng surface 320
agai nst which the head 322 of fastener 304 bears when the screw js

tight ened i ntMore $pecifically, bachs296as a soropast corfigurion wiithj fewn roupded sidehe front
side 314 bel ow the open end of slot 312 to engage stop 48 when in the

| at ched pp@dpini 298. préfecty fidBPan inmensiefacd HGeinathel upper; frent cpmes pEthedaighf or
limting the swinging of the latch. In the preferred construction, fore

st op 328Thé bbtiorh BRle308 13 adrved fo @wngepobtiad guide alall GO df\botiin 28anughdikeend of
slot 312. Bearing surface 332 abuts the |l ower end of the stop 328 when the

| atch regglaewaisss bfloeked5Ca0diot 302 exibhds fromehes fiopt Side Bhérto actentrals a
shield to inhibit fines fromentering the slot and bl ocking the novenent

of the lﬂg&ﬁlli}? ofifie Ptdh ®! RPeive PasteneP SR EMmA iy wh e dastéheP maly Usifaplyrbet he upper
I o

Irear hco : the boss. The rear side 318 abuts the aft stop when the

?St of 23?%?%%@@#8{93?@25%&?{3@6Eﬂ?@geﬁﬁﬁffﬁ?ﬁ'ﬁ*gtﬁﬁiﬁ?’g%%“‘ﬁ?%@“l ™ ‘;p
304 i i 4 W

tght cosd HyeichikpondBions Smee s EBderics SobpUTal Fonpaied ity M “or s

prevent prenature | oosenjn f the screw durin e.of the,tooth. ,The

f ast ener ppigt isgndhezdapters %ﬁ‘ﬁgs"é’&lgﬁmﬁ'éf@?'}“ahﬂ f’g‘i,‘gﬁf fasteprasioossisty Aeric. To
insert lock 280, latch 296 is fixed by fastener 304 i.n the unlatched
condi t i onotch B3¢ fis pravided; om theagar side3 18| aftheslat Ro"t Ravigg the Iﬁtﬁﬁrpg&eﬁg escri bed

above for |lock 16. Once )
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 corner of the boss. The rear side 31 8 abuts the aft stop when the

latch swings to the unlatched condition where shoulder 326 disengages stop 48 of point
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the lock is inserted fully in slot 42, the latch is noved to its |atched
condition and secured by fastener 304. The lock is renoved by first
| ooseni ng fastener 304. As seen in Fig. 28, the head of fastener 304 is
accessi bl ewore00¢782 38 of point 14. Then, a pry tool is i REEUSEH19794

vertically between ,the | ock and the, nguntip nd 18 .af .t he adapt such
that the ]¥1’ é&'e\gﬁﬁad%‘f stem pﬂ% 3@‘3’& 59‘§15p§§9e?r\7‘§gabﬁ1feﬁu??8tlﬁ ﬂ“%%jé"a %?Efg%*' y tool

i s then pushed back such that the ront of nounti ng e];'gd 1\%[,ﬂf {rhe adapt er
acts as tth g lpcktight copting, sush asef?, fim d9etitg (prpergfign of Recky HiflgCIh | at ch to
the unl atched condition, that is, when rear side 318 abuts aft stop 330,
and t henpravent premiaturgdodsering oif ghe serewaguringnuse; ofethg topthe Fhe fastper dny be
inserted into the notch laterally and pressed down using the top of ear 38
as the f preferably compasefl of trieeal, tat tanldhalse bepolymweric. 280' can be provided with a
resilient take-up nenber 334" in the |lower portion of body 282" (Figs.
29-31). The r goijhdeftrbck R80)®dtch 396 i3rfixed by fasyenan3 @ insthe nrlatchehqmdidn. f or
exanpl e, of neoprene, rubber or the like, that is adhered or nolded into

an openi ngc3380 is pHed ihtalskit WD iNBEREMe Gidfiné 28 Aesteibed abovedet lock 16.nOnsane way
in the other disclosed | ocks, although the | ock body for some |ocks (e.g.,

| ock 125, anguil / ifeREd Fillyif siot 829 18@h isTREvedal fs JRcheB ebiRfiti drSandsedtiréted t o

mai ntain the point and”adapter in a tight fitting arrangenment even after

weari ng %?C}*ﬁé,m ?(21 \Aﬂquék(}lg4;ﬁaegﬁxqr§9&kmxgﬁsteh&cjﬁ43ﬂg skéh iﬁg%-g?! | ock

390 1ol gl bocl 4. Lol A0 v b 40 THETR S e

seconiar SR rirte b M RETR I TP v
o ner 5B B b Bk Bt L CE0R A £ R K0
Treaden e (1ol shonm) Lo Ule | Ul te bie aLal ik, 00, o

resilient nenber. Rather, resilient nenber 346 biases the secfogdar
front of mounting end 18 of the adapter acts as the fulcrum. This movement of the p:

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. Alternatively, 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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| atch 348 into a |l atched condition to secured the latch in the | ocked
position. Mre specifically, the secondary |atch 348 and resilient nenber
346 are made as a unitary nenber by being nol ded together or alternatively
bei ng secuMsLo¥Np4@hesi ve or ot her neans. The resilient RERBISP2/HIB | s
configured to fit and be confined with a hollow portion lénl?é @h wn) in

| at ch 344. Thlooke34thisaanpthesembordimens thag|is. inpeneraly sirailar 48, 1gck 38 n openi ng
358 defined in a rear portion of |latch 344. The secondary |l atch includes a
shoul der pgtculam decki 30amshudesi athodp 3dage letch 3ot cx Tosiens & At avh 3pody 342.
In this position, the secondary |atch 348 overlies the | ower edge 364 of
openi ng S&8ndany Matth348. The body\dA2 ddfeesabrecesst31@ forteseivingylatcht3dn that t he

| atch begins to turn fromthe latched toward the unlatched condition. The
shoul der swings abdi pivorlanis3 52l oflecaxiois fréRrabiyddefined \byret fastenerchfidnthabis t he

| atch to the unl ocked condition. To renove the lock, a pry tool is inserted

i nto therRp9ad fouphthole3 8 41d it BAgaged aithdathteadedibore (BsHommdn thedatdh.i nsi de of
| atch 344 so that 1t releases projection 362. Wth the secondary | atch

pushed i pyardle 1589 iP otk 280! latch 34ER fréd dwifiging Bl het bilisedanint e Jatchedckwi se
such that the secondary |atch abuts the front face 366 of projection 362.

The oper CONt t | 38 the Feéondatyeases
stop 48 8&3{‘%}% wfwﬁﬁgﬁ%&WO%%%%h%%éﬁgg??g%4 Iatech preferably

o I e o s B 1 1 et
S pushed T or MeresPoRTeaAarecorapy BsBaEY faiieinding i SREpRAGEY | O "
RN T I LG I N TR e
cylindri ?)&ler 1?123!1% 4['?13 reasir}identa mglinsbgra3|46?sr co%&iéilrgg top 1t0ajn§ %te icgrﬁinig %vi&nna }%llfo{vont
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 unlatchéd 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 48 of point 14. The
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end of the body. In the preferred construction, the prying projection has a
cylindrical wall portion 406 that is an extension of the cylindrical wall
405 of body 402. The cylindrical wall portion 406 preferably extends about
180 degr eeWQu#3#782he t ool (al t hough ot her extensions ar é’CiSé@?/W%‘), and a
flat 407 extends_dianetrically across the, tool .to. formthe I,Nn

pr oj ect i laiehqueferablycingludes a protsions 79 §p hesfieniend L9 AW 8 thnng ‘ngﬂ""c& i ndri cal
wal | portion to formpry structures 409 that are used to rel epase the |latch
of the hesded.aRapansiqpupirts B2, 373 kare jalsen Areferablyeprpyiged (@ pesonadatesthe; o nry
structure and the pry projection could each have different constructions.
For exangipansiomef resiliers mendien 846 asahé stcondaryelaigh éspushed fprwardpartial |y out si de
of the bounds of peripheral wall 405, the cylindrical wall portion could
be i ndependena refatableepr estt 406 0sh teodsed o mieasethe hitdhomd ghllibe lockopyardr  have a
non-cylindrical shape, or the flat could be non-planar, so long as the pry

S”UCturﬁomRﬁé 18t "As b4 il FRdur &B PTG ithechriviad pidf@alilp bbs & genevilbtrodndedhe rear
end of the body includes a Tormation to attach to a driver for rotating the

tool . Thﬁ,}‘g%&ﬁ@hﬁﬂﬁm 3 cRlfafieably 462 SaGkditaldt brygd projfecidb4dona fromt squar e
|

socket) adapted to engage a driving tool (powered or manual) for

facilitapl] tratal ' ' i | 400 i
o LA Lo B Ayt pote i N sl 400 1
| t tive, th tool 4 ' . 3/ 004782

o I i R8BSy PR AR s iy B Vs 001,

as part o e asse a pry tool T for
inserting the lock.  For. i ancg shank havi a e | d be
used to FXJH\EEEQI VAR l?%“b@h%’ﬁ"?"?’br“@ﬁﬁgﬁomgﬁgr g?@gér? g?(ﬁ]?lr}g%fw%ry t ool
400 is preferably used in conjunction w ih tapered | ock . having.a body
and a | afathoughsother exsensions arerppssibighand & @hé@%e’it%‘{ﬁiwé%%‘éﬁ‘&f°?ﬁgﬂ§ti ng with
a lock 408, although any of the other |ocks disclosed herein qud be used
with sontpol to form the prying projection 403. The flat 407 forms two rounded corners with the

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 altemative, the pry tool 400 for removing the lock can be
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nodi fication consistent with the formations of |ock 408 that cooperate with
the pry tool. Lock 408 includes a body 410 and a pivotally attached | atch
412 that swings about a pivot pin 414. To renove the lock with pry tool
400, the t WO0¥w4MRrst set along the top of ear 419 of aPE&U2/WIB with

the flat _407 opposite.the front of the latch (i.e., nerally in rounded
corher oforme¢ é{)lgaé‘:?éaoﬁ’f‘g&?@f?mﬂﬁ witha W&o@&ﬁ&gﬁ%&%&cﬁoﬂ%or{%&n&” i ndri cal
wal | portion 406 and/or cylindrical wall 405 of the tool, correspgnds
gener al | § shank having 3 degleg bensheould be msgd tp soanect &ke BoLPry topls Pﬁf’@f‘@’gct i on of
t he ear and body of the point. Nevertheless, either the intersection 426
or the teRfratomo coul d be shaped differently so long as the point (or other
wear nenber) provides sufficient support for the prying action of the

t ool . Tool 40l use, printoe! #OR tpeeferablyosedinsconianctionovith 4 tapered lock havipg 8o t hat
one of the pry structures 409 engages and noves the latch 412 to the

rel ease bedy dndariatch. As,andixamplgathe dool vé shownfiee Figs o39-4ill Gperatinghwith afpesked
opening 420. As the tool continues to rotate past the position in Figure

41, the pog/i AlfhobEH Wal Usfe thel BMECIodkS distidbdtivesii cbdld Be dsed widelsoine pul |
the lock fromthe opening. Wiile the abutnent 422 is preferably provided on

the bodymolhificatt sispi Y {HGOrmPitiohs'6f lodk 408 thidScoepétateyitPibe Pey Rlokd, the

tool only partially pulls the 1lock fromthe openi hg, however, once

novenent H@‘? ngéi g,gg@g L Saf '4>fd? RAd pri%iﬁl)l DEAchdd fafeh3 MR OR(BRA 4kt

PCTI US02 enented” fines 1s broken the Iock can be easily renoved

from the_.openi r | . i her ei n
< cons; HUPERnS4; Ao rthRE ek ety Vol id. o foB6iS Sk SR AR BRI
openi ng. Onge t.he Lock.is.freed t he .pryi action of .th . the |l ock
i s removel #?%%W@?é éﬁ‘f‘ﬁd}'ﬁgﬁt gﬁ ?Wﬁf'&t'ﬁ%%‘a&th%ﬁbcglr("ﬁ‘zgenggﬁﬁlltlﬁen be
renoved from the adapter nose, Jf the adfagts‘gr | S stuc oni.o t hﬁ ngse
because Hundeghcqrasreiinigrsestion 26y In thegreterred sopstruchiog, hecyfipdircal3@llcan be
positi oned between the rear of

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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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 wear nmenber fromthe wear assenbly. Figure 42 illustrates wear
menber 425Wa0308¢82 or m of a point that includes a body 4FETARR/BWO%ar 419.
A lock (not shown) in accordance with the present invention is placed in
t he openi‘cemen2d” diates rie dbrokent the leck cam\ bpreasityapena®®d piresh cthe ippniagt eAds from
an upper portion of the point to provide a stable anchor for a pry tool T
(shown i peféremperte pilling tHedock fisthalepeningdeteiris comsideralte dnoyeteeneti partidlat er al | y
into the assenbly with the free end F of the tool placed against the | ower
surface gafin@bf thelod3FordiRe 5ptinkh Wice Thedlock Refrdeddly thegginpsictivmef thep of the

| ock. Downward pressure on the handle portion of the tool T then pries the

l'ock ful e} ithd Rck R&eMBEEH RS uﬁé SpeRiga20 B6 tHabihe wea eMBer 425can iHendiel on Wi t h

wear nenber 425, this and other tabs can be provided at various |ocations

on the V\geﬁl%(n/g% F}tﬁe QH%&Oﬁ@s@ heg glie[‘?gigﬁtei“?@%a( Wnid 1! e BeRadise NgITber s

i ncl udin Ive = aspects o present invention to provide an
anchor fgQr the pry tool, f L NSaLtin L t i gure 43
T ot r ageementedt e s bt ey ol 490 coh SEREAHed tR AR re 6
cooperation with a tapered lock, i cordance wW.h the pre < pvention.
As an exg'rﬁﬂab?“‘g'?e 9&998%/“58&0/‘%‘?5 ﬁ%@?"ﬁ%ﬁ?ﬁi’d’}gﬁb?ﬁ%" PG ad a.f gé}élhlo in use
with | ock 125c. The nose 440 of the adagt er 442 incl udgs ﬁa epressi on 444
in a sidthertgel may alsq bggised;to remave Frveas sap or pthery Weargnember from M WEY  The
adapter further includes a | edge 446 that fornms an anchor for a pry toot T
to inserassembly. | ock into the opening defined between the ear and the nose

of the adapter. As can be appreciated, the lock is first Partially
i nserted i nt oFighee 4208nstrates Witae memper 425/ in the form of a wpinhthat includes a body

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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its free end F against the |ower surface 448 of the |edge 446 and the shank
S against the top of the lock. The handle portion of the tool (not shown)
is then pressed downward to press the lock into the opening until the
latch | ock¥aW¥#4782e stop of the opening. Al though the | @§FASPEINM y shown
wi th adapter 442, this and other |edges or the like could be provided on
the ot hethe adaéreis shatrsin wse exdthHecle 25corThemoss 44drof shpprdapter 467 include®d usabl e
with the inventive aspects of the present invention to provide an anchor
for the gpyestion!d44d an al sidecfor récivingtmedk sndepdrtsaif the oamqtﬂhe opighi 7@e As not ed
earlier, the aspects of the present invention are usable with wear nenbers
other t héiﬁgfef’%rfhepﬂicﬂrd%s ai@fgei 436 {Rd Forms dicanshar forre P toalrdytobieseat tir oud
simlar t0 that disclosed in U S. Patent No. 5,088, 214 (hereby

i ncor por'\@;fg,}tg&g %@ﬁﬂ%ﬁ. & beVien AR Ahd Hedsabf e ddapter.dAscanded in U. S.

Pat ent y 1ncorporated by reference). In either case,

1 Lok AR 0o QA BRIl Bn P2 bl T b 1 o

e P ber (o ocascoiulS be lnse I nto the openi ng fromthe top of the
;gts 2:73: | s fr%mdcgaga}uasg ﬂbefclofvﬁregq/r\gg? %?T{)@%% ?Jgt ae@t]ﬂe nﬁél)%iss3 %Eeﬁ%f o
Yy, e suppo tr.ucture cur . | '
gﬁpgogfsg?&lyp@ eﬁﬁT ganﬁﬁa @aé@ o RE f ik ol BT bR RoRRRRE vy
ucture wou e a, t. i h ' .

03/ 0047 8presiCiheUiogk/intg7the Qpenigectit dhe H@ﬁh!‘?ﬁﬁé %”ﬁ”ggg%hgféggﬁg 8§§%¥$
structures and wear nenbers can also be formed to utilize the advantageous
aspect s Aithough the kedgmnis oninsbawn sith aQﬂPtWﬁ“@BMG\Qg 8&’“ NSIQS%“’ ke could

be provided on the other adapters disclosed herein or on other support structures usable

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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1. A wear nenber for use in excavating conprising: PCT/US02/19794 a body
having a front working end and a rear nounting end, the nounting end

having a rearwardly openi ng socket for receiving a nose of an adapter; and
at | east oMW®O @048t endi ng rearward fromthe body, the eaPCRIMNHYH t apered
slot for receiving a |lock by which the wear nenber is retainﬁd éo t he
adapt er .of2a sotkete aPther ishelr assembled suppertcarogiures and Jyeer membegi,FanalsgRe | ot
includes a front wall and a rear wall which converge. 3. A wear nenber in
accor danfofmed tohutitizeiheradvintagedisabpectseof theqesertriaventigr.  wal | s conver ge al ong
substantial portions of their lengths. 4. A wear nmenber in accordance with

claim3 wherein the front wall is non- linear and the rear wall is
generally linear. 5. A wear nenber in accordance with claim4 wherein the
front wall is curved. 6. A wear nenber in accordance with claim2 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 fromthe
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 menber in accordance with claim®6 in which the sidewall extends
away fromthe central plane of the socket as the sidewall extends rearward.
35 WD 03/004782 PCT/ US02/ 19794
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8. A wear nenber in accordance with claim7 in which the slot further

I ncl udes 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 damsgeone4182cl aim 8 in which the slot further incPGEASOAIYB ch in

t he sidewal | adjacent the rear wall and the inlet end. 10. A wear nenber in
accordancgamsh claim 1 wherein the slot tapers in two generally
perpendicular directions. H _ A wear nmenber in accordance with claim!l

wherein the sjot tQRpRaSmbmberlfhr e ip&evating vomprisiegndi cul ar directions. 12. A
wear menber in accordance with claim1 in which the slot further includes

an open inl et, enf, Rishda ot okl énd iiidla flapfroantinglérd| de mouhting entle s| ot
|

opposite the nl‘et end. 13. A wear nenber in accordance with claiml

wherein fhe so | Ayl Aeldinifsla RseTRR a@HtetRdnids, one of which
supportsgqﬂg%ﬁa@%ﬁg*ﬁgﬁ%@gg‘&ifg defli ngejgl bsy an t(gdg’en I nl et end by which

(he o0k o A5 kbR g3 by b pi e arnsppes e vl

and a sidewal # ront a rear wall, and wherein the

sidewal | . conyerge war d central ket as the sidewal
ext ends &Mﬁcq"r"&g‘f@ﬁ%gyl‘vﬁﬂcﬁh%ﬁﬁaf "%r'\"ﬁﬁgagﬁe}%? EJalﬁe %Pdgne' general |y bisects

t he opposed wal | s of the sqcket an ext ends. al.ong ;a i LAkl tion of
t he nose int o2t he AJ¥4apMEMPET 13 %‘H@ég%%le{g%vohr’ a@égf%g{lﬂﬁ{é?ai m 13
wherein the sidewal | conve.rges toward the central plane over a substanti al
portion &bntwall andrapesr wall whish canvgestal | . 36 WD 03/ 004782 PCT/ US02/ 19794

3. A wear 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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15. A wear nenber in accordance with claim| 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, WA®BHMBIal |, an opposing rear wall, and a si dB&EUSOERI¥UNdI ng
bet ween the front and rear wall, and wheregin the si dewal | converges toward
a central plaBe ofAtwearsmekber insaccordansedifihclaimaxt i adhichothg-slo8 fUgher ¢ he
central plane generally bisects the opposed walls of the socket and extends
al ong animkides amfopemindettandrbyowhich ¢henlosle is insestetlintogthe kklot,. and@n oRPERiter nmenber

I n accordance with claim15 wherein the sidewall converges toward the
central pisahendtharis slosedisi Bdistabwvalpor ti on of the di stance between the rear
wall and the front wall. 17. A wear nenber in accordance with claiml in

which the sl oy incChAuges membérOR 4cosrdmeleemistalelaym rae i iwhichgthie hsbot! fuetkeri n t he
slot. 18. A wear nmenber in accordance with claim17 in which the stop

proj ects y&ﬂ(mmm]h‘mmgﬁga%ace wth claiml in
whi ch thlendqate?a &%?Eldtggmgg‘%ﬂéfdéh In at |east one wal 20. A wear nenber in
accordance w cl t e wall
and a rear vvaw ﬁﬁ%% eﬁ@tg{: ﬁérﬁﬁwglggﬁ cid elh‘?leg?hv\qg+ Pgﬁﬁ%ésA wear nmenber

in accordanc with erein the slot includes a front wall, a rear
wal | andgﬂﬁrqmwegﬁlﬁ%nh\ﬁfxmhsthe lock is inserted into the slot, and

wh th | ud dj | et d
it extends | FnuaRc ey BAEOE R ACEHrOGF (T ngRgh 1 Roeralh B 3tk sy b U1 "

engage a rear portion of the lock. 22. A wear nenber for use in excavati ng
conpri si fyee generatly perpgudicylar dikestiansoo/ 19794

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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a wear surface; a support cavity for receiving a support structure secured
to excavating equipnent; and an opening defined by a peripheral wall
structure, the opening having an inlet end for receiving a lock to retain
t he wear n¥ebesf004782t he support structure and a stop on t hBCTYEIY 1AMy al wal |
structure for releasably retaining the lock in the opening, and the opening
narrowi ng al oy atAlveasmembertinatcordace withchimd wheeein therspeket iSpadinly away
fromthe inlet end. 23. A wear nenber in accordance with claim 22 wherein

t he st opdéfined byRippbssdiwallR, biabf which aopports theoedrandatheslohis defmnd blian
peripheral wall. 24. A wear nenber in accordance with claim22 in which the

openi ng ohdpChistlesd By Whithith¥idck ifitdered' i thuvelot, a frdhe mallnar bppdsingearand r ear
wal I s gradual |y converge over substantial portions of their |engths as

they extgng a\,?\}n\ﬁ?a\éﬂée{vﬁﬂ’l‘ Jx’fb‘ﬁdfn%lb%Fweneﬂ%e £6nt afd YRR WallBHASYhetdin dfsideatice Wi t h

claim?24 1n e opening has a wdth ext endi ng general ly transverse

to the fé%wgp%wa?&ra CBftkh pan¥! ?:’t}?é %cﬁﬂ%‘gg@ﬁ%w&r&%ﬂé korwars, bdVheas t he

openi ng € s away fromthe inlet en wear menber in accordance

wi th claim25 wherei ' r v, Wi [ ext ends
from the® '?%ﬁ?la%g‘f"efgy&?ﬁsg&gZlggr({b%acﬁ%.‘aﬁgg.%lfk}é V\Si\ggl%?r@rﬁedng’gr dlg(r?lda?tl ?graggnce with
claim 26 },urt her 1ncl udi.r{g r ?rwardl y extendi ng ear, wherein the opening
i s formef ‘i"ﬁerf‘?l‘éo'le‘g?."osfér.’ Aﬁev\ﬁé’ﬁfe menber in accordance with claim22 in

General Iy 1 aheverdowes memoRr hieckieceavitharie, Thiditerh BASIPET,
gradual Iy narrows as the opening extends away fromthe inl %Eetw%gr?'the?’s WO
03/ 004782onverges toward the central plane over a substantial portion of the distance
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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PCT/ US02/ 19794 29. A wear nenber in accordance with claim22 wherein the
opening includes a front wall and a rear wall, and the opening gradually
wi dens as the opening extends fromthe front wall to the rear wall. 30. A
wear nmenbeWaQ 03/68¢718dr dance with claim 22 wherein the suppoPCTRR0Y19%94 s a
socket adapted to receive a support structure in the formof a nose of an
adapter. 31. dwesmanrfaegber for use in excavating conprising: a wear
surface; a support cavity adapted to receive a support structure secured to
excavating efWuppattcaviti efos Upéiving Cavsupporh sstiutigrea seammed\ato dexcawntingndi ng

| ongi tudi nal axis; and an opening for receiving a lock to hold the wear
menber t&ﬁmﬁﬁ%gort structure, the opening having an open inlet end by
which the l'ock 1s received, a forward end, a rearward end, a thickness

general l'y in %(,{1 ﬁginrﬁg&f;g%,g{ PéyA];@eJaPagni &&&hﬂ@,'th@aaieainghamg AMWHBGNE  cavity,

and a width e etween the torward and rearward ends,
wh i t h . dt h t hi ft
the. 1 ni elor diegivingyt 1R fo ki o Gl HichteR b B RinH it Bba B fn ey | O

' 1 d th ' t epds f he .f d
ond. 53, Partmeat vl ssrR o R ee g e Rk e riihe PR e Spehlig | ROV
i ncl ud t t I b] . tain the Lock in th ' A
menbor | FTERSDE ARG & 16 AL PLIERRR PLDE FRSTR 1Sl RS TR dat s 8t
extending ear, wherein the ear incl u(ggs th'g_ﬁ eni gg or. t{i‘e lock. 35. A
wear assenbl y23.or Aswearnmespber, i AergTdaBeR MW Haim 22 "WhgEY, thesiORdt dre; 39 WO

03/ 004782 . _
projection that projects into the opening from the peripheral wall.

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
f: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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PCTI US02/ 19794 a wear nenber conprising a body having a front working end
and a rear nounting end, the nounting end having a rearwardly opening
cavity for receiving the support structure, and at |east one ear extending
rearwar d f MEnO¥a9¢78ody, the ear having a tapered slot; aRE€TASPHI4 ecei ved
into the slot by which the wear menber is retained to the su é&ﬁ

structure. 3629.-A voeafuearaggebmlyaqcmdawl&aﬂ@@%‘F\‘P@PQ?%%B‘“SE?P €h the
slot includes a front wall and a rear wall_ which converge, 37. A wear
assenbl ya frontawelbaodageanwalh and shaessingreradialiy widgns as deeppening gxignds g | y
defined by opposed walls, one of which supports the ear, and the sl ot
further fromdchedies vall to tHegcarovall. by which the lock is inserted into the slot
and a sidewall that extends between the front and rear walls, wherein the
si dewal | convay, gesA ewanemberdeatcosdangd witleclainf 22 whersindhe support canatysis dewal |
extends away fromthe inlet end, and the central plane generally bisects

t he Opp%%kE@dh%e@fo rEé'&veS@@PFért staturdintheformsdf ambseyofian adapgerr dance wit h
claim 37 in which the sidewa extends away fromthe central plane of the

socket as theysi dexglehr erhberdsr st & MREvhting Somprisigar assenbly in accordance
with claim38 in which the slot further 1ncludes a distal end opposite the

inlet end th i ed by a distal wall. 40. A wear assenbly in
accordance ﬁﬁ%ﬁgﬁ%g in which the slot further includes a notch in the

i dewal | adj h | . - ol v i
Ztcg‘r“ﬁancg {Maif ﬁlrl]éﬂot i &ﬂvggwito ?%l‘%gtekhe s@@bﬁ}sstﬁgﬂre é’écufcﬁ 0CScadtRing ™! Y 1 N

_ n socC partially defined by
an open SiRTehe PO FRiDtREPEgeiary ol Elinpind e nleRly b O3 1700,
vall, an oppoasni c?p%nﬁ% 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 rear wall, and a sidewall extending between the
front and rear wall, and wherein the sidewall converges toward a central

pl ane of the socket extending generally parallel to the rearward extension
of the ear WAs0300¢782i dewal | extends away fromthe inlet en8CTAROR/IIAM

central plane generally bisects the opposed walls of the socket . 42. A
wear assenbl yaiweanouenbtanwepnising & balymhasingife fiept, working safdcind; & redfartj al |y
defi ned by opposed walls, one of which supports the ear, and the slot is
def i ned mioynting epkthd mbadtingnehdthavisg « teatwaedly @pkning cavityefor aeceivibthehe s| ot

a front wall, an opposing rear wall, and a sidewall extending between the
front anghgpearstru€thre, ardng leabtesiRiear éxendingirerrwatd fravo thechodgthe eardhaving acent r al

pl ane of the socket extending generally parallel to the rearward extension
of the e%eﬁgsm%gi dewal | extends forward, and the central plane

general |y bi sects the opposed walls of the socket. 43. A wear assenbly in

accordance W} Fbcﬁlrééemea%tb 1oy \Wﬁiﬁh fHeQheat REMBEES rétainéd Qptht euppostl easabl y
0

retaining the ck 1n the openl ng. A wear assenbly in accordance with
claim 35 inmv}@i ch the slot includes a notch in at |east one wall. 45. A
wear ass&HH y 1n accordance with claim 35 wherein the slot includes a

front vall angea 3yl skl SokittBhim 95| WARR ot M6hacddsng por | on

adj acent the tends I nwar eyond central portions of the
ear. 46. A vvear assenbl iHjaﬁccor dance with claim35 wherein the | ock
further fioptyalliand aregiowd)! Whigh SOIVATE®,  (he | atch bei ng novabl e between a

ol d POSTEION AT 2 b sacombl) Tn acoordince with ciaih 36 h which the Socked ' 9%

partially defined 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
ihc]udes 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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47. A wear assenbly in accordance with claim46 wherein the | ock further

I ncludes a resilient nenber, and the resilient nenber nornally biases the
|l atch toward the hold position. 48. A wear assenbly in accordance with
claim 46 wwe@i0a4mhe | atch includes a pin that is recei vEBETUSZ9%94hol e i n
the body to define a pivot axis about which the |atch noves. 49, A wear
assenbl yrean wallc endlarsidewall textentiimg rhetieeeniibe &ont anderear walcanshuereinnthe| at ch
includes a rail and the other of the body and | atch-i ncl udes a]qroove

b3

recei vi ngdewdIEcorvetges tdvward aidenteal plapearditke sashgteaxteniding geoerelly apllelHe | at ch
menber and body together. 50. A wear assenbly in accordance with cl aim 46

whi ch f UpehefwhitcdxusiGion of tHe@at ANRE sitéwedl] extinds bwarefrom ind idlet ende anditheh i n t he
hol d and rel ease positions. 51. A wear assenbly in accordance with claim46

wherein E%%’taioﬂtaﬁ@%én@ﬁhgﬂﬁécts%Obﬁ&%a waleofhy/'soekétf. ace agai nst which a tool
pr

I s adapte ess against to nove the latch to the rel ease position. 52.

A vear assenbj‘% | npABGERT 4 y%?&c&bﬁﬂc@% \oheh €35 whegird @fksdcket isdes at
| east one pry Surface agal ns ich atool is adapted to press against to

pull the lock from..the slat. .53 dear in@GROISERAEWAL h cl ai m
46 whi chPp ¥1g7€qeﬂé’lylf88%5°§wagg’cogﬁ g\?@%lhastc that rel easably hol ds the

latch in_the hold position.. 54. (o) | I ng
conpri si Ayan 03%1?&86?‘@ E’% P’?'Efé’gh‘? ’é’égvgﬁéeé%ﬁ ?@g@%sg&h% f’ﬁ‘gte“é%po iagrégﬁé?‘tga wear
menber including a wear surface and a s rt cavi § Ly t he
support sear (walkead asgid IOWWH‘ES@W/ @%8%"& §9‘gﬁea¥ Xualf?andl St B
sidewall converges toward a central plane of the socket 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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an opening having an inlet end and a stop; and a | ock received into the
opening to retain the wear nenber on the support structure, the |ock

i ncluding a body and a latch, the latch being novabl e between a hol d

posi tion wwee/00sm82| at ch engages the stop to prevent rel eREEUSIV/IAY | ock
fromthe opening inlet end when the lock is fully inserted into the

openi ng and 247 el e seeap asseinbhninvdresdance wikie claon dh wherain gk tpsly durtierom t he
stop to permt renoval of the lock fromthe opening, and the |ock having
at | eastipgndess Yesilienf aembbyy aid thehresilién ahengbee asmsally biases thet latsh tawatl t o t he
rel ease position and to pull the lock fromthe opening. 55. A wear assenbly
in accorgameRrl pésitionCl ai m 54 wherein the lock has a shape that generally
conpl enents the opening, and the opening narrows as it extends away from

the inlet endsg 56. A%ze‘é?@s@erﬁtﬁ??%{@cxrdaﬁbeaﬁﬂpé]ﬂmm&hus‘dlatcmumldwar ein the
opening includes a front wa d a rear wall that converge as they extend

away from tgaetdfsééc%tvegn&o a Hle Hﬁﬁ@?}ﬁ& Roadip! iﬁ)*tﬂ aﬁﬁcﬁ%f)ﬁm igh Wi Bech! ai m 56

in whi chPf ni'ng has exten aterally of the front and
rear vvalls, wherein the W|dth narrows as the opening extends away fromthe
inlet enff®V98. A wear assenbly in accordance with clai m 57 V\/ner ein the
openi ng vmdens fromthefr t wal | toth r,ear

i n accor dancei t Hf*YSF A58 mvﬂ‘l’f’?:rﬂa‘fcﬁ ‘é]ﬁ%a%hﬁ{ﬁ' 1 88g 0a r or??s\fvgmjl ya
Whr ei . eelaighdrolidsa raland e olet g o oy &g il 4 B EREeTRBe eng.
e o aih dhesod anheroave cooporating t relan the fich meamber aind Body dogeier. M {1 ¢t arm
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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includes a front wall and a rear wall, and the opening w dens as the

openi ng extends from the front wall to the rear wall. 61. A wear assenbly
in accordance with claimb54 wherein the wear nmenber includes an ear

ext endi ng Meb#308482 of the socket that defines the openi ngPCEPSOAN Mar
assenbly in accordance with claim54 wherein the latch includes a pin that
is recei ved |an@emdgdiaemgmnurﬂetehddpdaEiomémdne a pivot axis about which the
| atch noves. 63. A wear assenbly in accordance with claim®62 wherein one
of the body arock rezeived ditoi the | opdring do rrefiain thedwedremember omfthe lsepposdy and
the latch includes a groove receiving the rail, the rail and groove

cooper at kipgcnire, thelotk indliding abedy &itda latvh, thedatch bag@mbeable between whald assenbl y
in accordance with claim®63 wherein the lock further includes a fastener

that sel Eﬁst]ﬂl&?&/h'eré ALl ehifpet e Gldp't pReentireledshef (hellociefomthd epening
position : wear assenbly in accordance with claim®64 wherein the | ock

further ,m@fgnu%ﬂ%g?é fogk l,g gxﬁﬁmfma h.%pahagsmpaeasagsanmm@nt he hol d

position asse i n accordance with claim wher ei n one of

e 0 3 ) A BLGD B B o b (e
o Bccor B eé?a%v?rﬁsa%ﬂ efehPRs PN eﬁ‘m?@dbsﬁéjol RS loye b st e 30 Cnd”
over al lreelgassg pgs?trlgn :g)fd tg g\?ll Itlna}:tlt(;crl} ﬁ'o4n$ m\é\lgpgn?’/ 004782 PCT/ US02/ 19794
55. A wear assembly in accordance with 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 opehing widens
from the front wall to the rear wall.
50. 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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68. A wear assenbly in accordance with claim54 in which the latch includes
a retaining portion that engages the stop in the hold position, wherein the
at |east one pry surface and the retaining portion are defined on the sane
si de of thwaa3f00478269. A wear assenbly in accordance w t hPETASW B4 n which
the latch includes a retaining portion that engages the stop in the hold
position, whe6®i n A heeantassemlbly ipnaccpidgnceswith Adamadd wheaeip cthsj ReARSporti on
are defined on opposite sides of the latch nenber. 70. A wear assenbly in
accor dangeludes hifrontavald od avesrveilly anditbe bpeing widenschssheopepingsatendsfiomace

agai nst which a portion of the latch abuts when the lock is pried fromthe

sl ot. 71jheArorBwhll &Sthe fdak walln accordance with claim 70 wherein the body
includes a hood that defines the support surface. 72. A wear assenbly in

accordance Wi?h. cl Rivear Asstibllin @Bedrihcd 94 claiml 34ceRerein tholveart heberecei ves a
pin fromthe [atch nenber, wherein a surface of the hole defines the

suppor t I £ extefidi § 61k YodkBt A GefifkENEEopkning. Cl ai m 54 in which
t he bodyﬁ#ﬁlg?%%e%a aecellt t hat engages and rel easably retains the latch in

the rel ease p@%i t!R'%YeaF é‘sselﬁbwgﬁscc% Slvith HIBnRSE WherRMARe Mdbindlhddsm 54

wherein the body includes a annel and the latch is novably received in

the channel  for novenent between t Rbichith fatch’S. A
wear assBiftghgt 'Fﬁecgbvfgﬁ'gigﬁ(b:léotlwq ﬁeé’Pg}' %{i}%ﬁenrﬂﬁﬁ“’f tﬁeugogf further

i ncludes a stop that engages and positions the latch in the hold position.
76. A weBlOV8ssenbly in accordance with claimb54 wherein the |ock further

e s havers iy i accordance with clafin B2 WnerliR 0n8lofhd BUY ¢ 1 N

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.



PCT/ US02/ 19794 77. A wear assenbly in accordance with claim54 which
further includes a secondary latch that releasably holds the latch in the
hol d position. 78. A wear assenbly in accordance with claim54 in which the
| ock incl ubs03904%2 as nmenber that presses against the supBSTAUSEHPR ure.
79." A wear assenbly for use in excavating conpri si n%: a support structure;
a wear menber6havihgvear asspmpblytin eecprdapce with claim 54 imyhichdhe dretudssy uct ure; 1
an openi ng defined between the support structure and the wear nenber, the
openi ng heetdinipgaportionl tiat eagabes tie stapdnithd hedd pesitionpwherginghealy ledshPRYPYN a
plurality generally perpendicular directions; and a | ock received into the

openi ng h@facehdd the raSinigPortionrbedefined bi thesampside of the tatdt ure, the | ock
narrowing in a plurality of generally perpendicular directions to

conpl ement t hgy opeRiviidr aembl) iNAacorddmte With lair 5246 ovhibhrthe latéhtinclodasi m 79
wherein the opening includes a front wall and a rear wall that converge as

\chfK gffmﬁ %&ggﬁ@#&;}@%h{lﬁgﬁé& fie sEdhin theHold Positeon wheeRNthb yit Jesist ageprydance

openi ng 1 ncludes a sidewall that extends between

the front,pdaf £l i nolR5T 4 Beflraf off bpifMt Liddsof thelach ihberich that  the

opening harrows as In a-directiron transverse to the sidewall as the

claim 81 1 n which BOVeT Eetn ip Bl wity MR SFRREER e bORyARARIGNCS Y

claim8l in ron are narrower ‘than directly

opposing sgp%%;[tisglqgceoggai%gtewﬁic S povﬁiloh of 61% lz\x/t\g:?l gb?l)lltso\gﬁe?n%ﬁe E)%i(”lslﬁ@%/ flotd Bt
slot.
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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83. A wear assenbly in accordance with claim79 in which the opening

I ncludes a front wall and a rear wall, wherein portions of the front wall
are narrower than directly opposing portions of the rear wall. 84. A wear
assenbl y | woas®@o4rance with claim 79 in which the openi ngPCTNEIYES a front
wal'l, a rear wall and a sidewall extending between the front and rear

wal |'s, wher ei 77.t heA svedeassemblysini ancpidarcg wifle plainn 3¢ which Spthsr ingludss fows in a
direction transverse to the sidewall as the opening extends fromthe inlet
end. 85. seboidapy latchkatinélyashbiy dolds thidatcleinthe hold pesitioriz9 i n whi ch the opening

I ncludes a stop, and the lock includes a |l atch that engages the stop to
hold the |ock7g.n theveaﬂmahmg.in 8&ordancsowith csiseiinywhich the tankdadhedeswi t h ¢l ai m
79 wherein the wear nenber as a rearwardly extendi ng ear that includes

the openjiagmefiber that Péses 4pindt HEAppas Steadalry. for an excavator having a
support structure and a wear nenber, the | ock conprising: a body that

tapers towardypne gndl,alooanatorl R exdavitihs taprislg: portion of the Iength
of the body; ?aé?l at‘gﬁ‘q:attac eg (t)o t he body ?o‘?ﬁﬁmvegnent bet ween a hol d
position where t I .engages a stop in the wear assenbly to hold the

| ock in the m%%urpgggssg&n%%’ and a rel ease position where the latch nenber is

di sengaged fromthe stop t.o permit, r . th
assengl 3; and? gfarlné%{gs‘?erg’ﬁ‘émﬁgﬁu%pﬁpfcgglgp l\ég}e\ﬁﬁpgglagestuggﬁsp%g{s&e’s 1(:a omng\r/e t he

T o 3R SRR e o B 45 il e Ve

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

compiement 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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88. A lock in accordance with claim87 further including a resilient nenber
that biases the latch nenber toward the hold position. 89. Alock in
accordance with claim88 wherein the | atch nenber includes a in that is
recei ved | WO3804782e in the body to define a pivot axis aBETUSHWEH the

| atch noves. 90. A lock in accordance with claim89 wherein one of the
body and the 83t chA weac|assbenblya in ac¢ordange thith elaime790in WhHich fb6\PPSHASt he | at ch
i ncludes a groove receiving the rail, the rail and the groove cooperating
to ret aiipclubé 4 Bomiwalinmdlaadsr wadly ehbrein podtions af thediont wabl eeeoraFaieethant h cl ai m
87 which further includes a fastener that selectively holds the latch
nenber id}réch9obﬁﬂsﬂag%ﬁidn@bﬁﬂfé@ea@mmi ons. 92. A lock in accordance with
claim 87 wherein the |atch nenber includes a pin that is received into a
hole in the bgdy tQ ki REndIPiiy Akcorddnse akitiitlaihi?hint hichathetopeninges. 93. A
| ock in accordance with claim87 wherein one of the body and the |l atch

| nol udes, a1 al b A wailea 4 SalCing § SbAlY eRBelid Bethvadrothei frak wdésem gr oove
e ral |

recei vi ng , the rail and the groove cooperating to retain the

| at ch a”da@sggﬁlbetrﬁg%@?{qg{v?ﬁis 'ﬁméliﬁ&i( shdh MEC MHeCGHRARg Wiadws! iai andiidctioher ei n t he

body incW _ extends over at least part of the latch. 95. A
por 1 on FHEveTE age SopHUl athE b baRis o B bR, 0°) OB 2 bl ., and
e o Lot ghe RS ke, oo S e W Bl on (e
hat engmgbles hsopt g thelork meindies (it merees tieop 8 Lot Mk e o0

| east one
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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pry surface and the retaining portion are defined on opposite sides of the
| atch. 97. A lock in accordance with claim87 wherein a first pry surface
is provided on the latch to nove the latch to the rel ease position, and a
second pryWQR¥ea¢®d2i s provided on the body to nove the | BER/USPHINhe
opening. 98. A lock in accordance with claim97 wherein the first and
second pry s88.f ackdodk in acordampedvitheclaime$it furthehincludingtn residient; membgry t ool
need only be located in one position before operating. 99. Alock in

accor dangft biages tisd latichniémhbehemarditht heldipositiori. ncl udes a support surface
agai nst which a portion of the latch abuts when the lock is pried fromthe

openi ng. 100. gg\ | ogHodkindicEstislRB G4 88 whereifl Sheviahahemberendhatby ai ncl udes
a hood that defines the support surface. 101. A lock in accordance with

c! &l m 99 ph s SheelVaf MG DHAIOF iETD4 S itRe oot ARCBoUERhRN Mdlalchorm | he

ereln a s ace ol e defines the support surface. 102. A
| ock in accor dance with claim 87 wherein the latch includes a pivot
structur @%8teived in a hole to define a pivot axis for the novenent of the

ateh. 103, A ook, Aol IBICE Wbl 'R bik YLE fodalluchnc! udes

catch that e I'y“retain chin the rel ease

position, 104. A wegr, assenmbhly .in acecqr ce with clai : Ly the body
i ncl udes™¢ “dEﬁéFﬁ\leﬂ“%éWtf’ﬁep I'ﬂc/\etl%‘ﬁyiaggﬁ‘gsggf 'f/‘cwg%seﬁ gggvﬁmﬁg%ﬂﬁlg?ﬁ%ﬂm for
novenent between the hold and releas osi ti.ons.. 49. WO 03/004782

PCT/ US02thegzid and; ths groqveeenperatiag i elain {he AN BARL 8RR ¢l ai m 87 1 n whi ch

the body further . .
61. 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.

03. 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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includes a stop that engages and positions the latch menber in the hold
position. 106. A wear assenbly in accordance with claim87 in which the
| ock includes a bias nenber that presses agai nst the support structure.
107. A weaW@s®e4i82y i n accordance with clai m 87 which fuPCRASY¥Y4udes a

secondary | atch that rel easably hol ds .t latch . in the hol d sition. 108.
ﬁ\. wear aﬁsenb?? i nAéE‘%!‘dP(f&?Rf@a'\ﬁFM‘h&?aém&‘%lwrﬂﬁg}egﬂﬁﬂ&m?@lﬁF?%ﬂf““grrenber

i ases the secondary |atch toward engagement with e latch in the hold
posi t i onportigndhat angasenthg stop tadakt tha dock 1 W??éﬁff’é?‘i’ a0, thept i"t?f)‘p?ﬂct cavity
onto excavating equi pment having a support structure, the method conprisin
pl aci ng pn.@urfamgrtmmﬂmwmrh@n aneslsfined anappesitg sides ofthe fatch ¢ he supggrt °
structure is received into the support cavity, and prying a |lock into an
openi ng defingd byAtlock inmecordemabwithalim SR avhersirpp brst petsurfeeais provided. A

met hod in accordance with claim 109 in which the opening and the inserted
| ock haven geTpkck iEnbee tie laxeo ekt releadd sitian,iand 8 secbid pryfsunacdis gravidedc cor dance
with claim110 which the inserted | ock has a |atch novable between a hold

posi ti oneARE Y& HBEhE Rickifioathebpenin@Cck being pried into the opening so
that the latch engages a stop on one of the body and the support structure

to retain thegg ockal facik hf 200REINBE withl ainf\9MBINeRdn ithe fiest Gindasecendwptyh Cl ai m
111 wherein the inserted lock has a resilient nmenber that biases the | atch

t oward t%ﬁéﬂ{&géc gre%ﬁﬁb%éd%ar e Jilee shﬁ.;m the pEyOdBE Aeedlohdy W BaAESiH hie Stop to

ggt%ﬂog/ o o e opening as t lock i's inserted into the opening.
19794 113. A nethod in accordance with claim 109
further Pﬂ%ﬁl?}g%ﬁ%rer?g%?ﬁ’gét he | atch '

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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into the engaged position behind the stop to retain the lock in the opening
after the lock is inserted into the opening. 114. A nethod in accordance
with claim 109 wherein the support structure is a nose of an adapter. 115.
A net hod oWQ &M¥I8hg a wear nmenber from a support struct uPETASEANEY t o

excavating equi pnment wherein a suppqQrt cayity of. 1he wear r,is

recei ved over1@%e Agveap@ssembly incaceqrdangs W1 ‘%l%;@kémnt‘ﬁh'\é\ﬁﬂbﬁmpgeri n an
opening with the latch fit behind a stop to retain the lock in the

openi ng, incheesestopthat engagessind gositionsithe lateh meznbeningthe bold ppeia®  positi on,
pulling the lock fromthe opening by engaging a pry surface on the |ock,
and renpvi ngl0de Avewsear assembly if acordahee wiipgaim 8 smnrwhichuthe lockiigcludesget hod i n
accordance with claim 115 wherein a tool engages the pry surface on a rear

surface pfas hfembetbit praskés agindEmhbesppon smamteedance with claim 115 wherein a
tool engages the pry surface on a front surface of the lock. 118. A nethod

i n accor dancejgy, t haGh@ir sdediblyVhie icofiahdtewitl clairh 87pkkicle durkiier ancladesgl e
| ocation relative to the lock and is operated to nove the latch to the

rel ease S%B%ﬁ%heai?%r%&%ﬁmmoﬁ&%éﬁﬁkiﬁﬂh@ﬂbﬁfp@siﬁ&ﬂni ng. 119. A nethod in

accordan erein the tool rotates to nove the latch to

the rel ease p?%"t i Rnrvg%}ﬂ]a%%ggwnkn %B&r&aﬁ@é‘ willo lalh €1 9P @Rkreth aldBiliet et hod

i n accordance th c ereln the tool has a generally cylindrical
e B AR BT RUF B85S oo
PCT/US02/ 197941109. A method of mounting a wear member having a support cavity onto
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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121. A nethod in accordance with claim 120 wherein the tool engages the
latch to nove the latch to the release position and engages a body of the
|l ock to pull the lock fromthe opening. 122. A nethod in accordance with
claim 115 We®d04782 he support structure is a nose of an BEEIB&Y197%23. A
met hod in accordance with claim 122 wherej he wear .nenber i.s .a . point of
an excavat i ng“t3ootlhmeﬂ'@4.mMcﬁﬁaﬁ%”@mg?@h%ﬁiﬂﬁgwﬁi ngeERe he 13ieh 2 "support
structure secured to excavating equi pnent wherein a support cavity of the
wear meniner the sngagedpesitipnchebindithestop togpiainthe lock i the epenieg after 8330‘#%‘5 recei ved
in an opening to releasably retain the wear nenber to the support

st r uct ur mserteddntorhdwpdnimgnpri sing (i) placing a tool in a first position
agai nst the | ock and one of the wear nenber and the support structure, (ii)
rotating the tpl Aunekhddratacéondankewithickim D9 sdiefeirotive SYRPOTBEMEWEE, 1S@i i i )
removing the lock fromthe opening; and (iv) renoving the wear nmenber from
the suppgdse ofhs bddptere. 125. A nethod in accordance with claim 124 wherein
the tool 1s generally «cylindrical. 126. A nethod in accordance with claim

125 wherein tg t 0RlmdARA oF réREVing ¥ Weldhérber fidhbad alppprt sjrectbriesecurdtatd i ncl udes
a pry structure that engages the lock to pull the I|ock fromthe opening.

127. A net hod. | i . . !
127 A T DoHoLoBERRREARGER" dbpdrt Blviy bf the'lidi: Gidtnbien s fecdited et Uites a

opéning and the rotating of the tool
the latch t I htLOF oSt ; i ng.
52 w0 oapwwarerpere 2 ek SR BRY S5 ELlbeBih A RE AR HeASTRD Sbar

19794 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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128. A nethod in accordance with claim 127 wherein the | ock includes a body
that novably supports the latch and the body includes at |east one pry
surface against which the tool engages to pull the lock fromthe opening.
129. A et MEH03/084782 cor dance with claim 124 wherein the en§&HVAOHenber

is-rotated by a notor. 130. A neth i N, ' i :

E) Pe t;)O![ “has I]iglt |h d‘htg}ep}?éilﬁaq:co ce }9}%'{5]@1@?@&&@%%5@%@?@%%@3'ﬂv\hell?ﬁh}[’mh:r :;(ins
rotation o e tool. 131. A hod i i i :

he' T omioimaveshe {#eh ncie reipShgesn ST SREEES A 00Y OF Ltk BB Rl TRes "

pl acing the pry tool between the wear nenber and the support structure and

Ersgtatingfrm’nethqntu;;x:ningoI to pull the wear nenber from the support structure

122. A method in accordance with claim 115 wherein the support structure is a
nose of an adapter.

123. A method in accordance with claim 122 wherein the wear member is a
point of an excavating tooth.

124. A method of removing a wear member from a support structure secured to
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, (ii)
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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128. A method in accordance with claim 127 wherein the lock includes a body
that movably supports the latch and the body includes at least one pry surface against
which the tool engages to pull the lock from the opening.

129. A method in accordance with claim 124 wherein the ;engagement member
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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