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securing separable parts together, and especially for
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quickly replaced in the field. Wear parts are usually
Ba¢kground of theldnyentiar nore) conponents in an effort to
mnimze the anmount of material that nust be repl aced
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the point to the adapter. The adapter is fixed to the .
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i ncludes a nose that projects forward to define a
replmementfwlient Wwernp olmnbrdefl teemird miteeequiayert eloWiti 20 4/ 10 Ye&itable for

PCT/ US2004/ 011266 a single unitary menmber or may be
the GRIR QA p@t tbdLapablel dhbeffg S ANPHIiEkIFFERAIVAGH the field. Wear
parts are usually formed of three (or more) components in an effort to minimize the
amount of material that must be replaced on account of wearing. As a result, the wear
part generally includes a support structure that is fixed to the excavating equipment, a
wear member that mounts to the support structure, and a lock to hold the wear member to
the support structure.

As one example, an excavating tooth usually includes an adapter as the support

structure, a tooth point or tip as the wear member, and a lock or retainer to hold the point

to the adapter. The adapter is fixed to the front digging edge of an excavating bucket and

includes a nose that projects forward to define a mount for the point. The adapter may be



together. The point includes a front digging end and a
rearwar dly opening socket that receives the adapter
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which the lock is received in the opening further exacerbates the difficulty and risk
attendant with hammering the locks into and out of the assemblies.

The lock additionally often lacks the ability to provide substantial tightening of
the point onto the adapter. While a rubber insert will provide some tightening effect on
the tooth at rest, the insert lacks the strength needed to provide any real tightening when
under load during use. Most locks also fail to provide any ability to be re-tightened as the
parts become worn. Moreover, many locks used in teeth are susceptible to being lost as

the parts wear and the tightness decreases.



but also apply to the use of other wear parts used in
excavating operations. In another exanple, the
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difficult and potentially hazardous activity.
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In many assemblies, other factors can further increase the difficulty of removing
and inserting the lock when replacement of the wear member is needed. For example, the
closeness of adjacent components, such as in laterally inserted locks (see, e.g., U.S.
Patent No. 4,326,348), can create difficulties in hammering the lock into and out of the
assembly. Fines can also become impacted in the openings receiving the locks making

access to and removal of the locks difficult. Additionally, in Whisler style attachments,



wedges out of the assenbly. This orientation of the
bucket can make | ock renoval difficult and hazardous
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securing a wear menber to a support structure in
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around the threads to make turning of the bolt and release of the parts extremely difficult.
Summary of the Invention

The present invention pertains to an improved coupling assembly for releasably
holding separable parts together in a secure, easy, and reliable manner. Further, the lock
of the present invention can be installed and removed simply by using a manual or

powered wrench. The need to hammer or pry the lock into and out of the assembly is

eliminated.



invention is easy to use, is securely held in the wear

assenbly, alleviates the risk associated with
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operates to effectively tighten the wear nenber onto

port _structure. ne aspect of the invention,
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as conpared to a lock that is sinply hanmer ed i nt o

effe%%‘é}etlgﬂtgn ARALLe eﬁﬂa@?ﬁ toQhe §L§?oﬂrs§'§ i nvention, a

a spoo are thread coupl ed toget her to

dri.ve the Q..and
W thaae SpethabeErehiRE niblel ook FeRE sroRE r%taga threaded
and spool elimnates the need for bolts, washer

formggiog thafcs P10 Pl dhkalogk SRsTRIeT o i KNG OB AN AR Mhsegssembly.
of parts. As a result of this efficient construction,
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this efficient construction, the lock is inexpensive to make, easy to use, and unlikely to

become inoperative because of lost or broken parts or due to fines or other difficulties
encountered in harsh digging environments. Further, the wedge can be selectively driven
into the assembly to provide the degree of tightness necessary for the intended operation
and/or to re-tighten the assembly after incurring wear during use.

In one preferred construction, the wedge includes a thread formation with a wide
pitch to form a sizable land segment by which the wedge can directly apply pressure to

the wear assembly for holding the wear member to the support structure. In one
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Figure 1 is a perspective view of a coupling asserrbl)() )
retailfh%sée%? iBthe assgibly When the weap embsy el PoTHPRETE SiTneiares begin to
point to an adapter. Figure 2 is a side view of a |ock

wearn accordance with the present invention.

The inventive lock is simple, sound, reliable, and requires only minimal
components. The lock is also intuitively easy for the operator to understand. Elimination
of hammering also makes replacement of a wear member easy and less hazardous.
Moreover, the lock is able to provide selective tightening of the wear assembly to
facilitate re-tightening of the wear members or a better original mounting when, for
example, the support structure is partially worn. These and other advantageous will be

evident in the drawings and description to follow.



Figure 3 is a perspective view of a wedge of the | ock.
Figure 4 is an enlarged, partial, perspective view of

wo bm4wedge. Figure 5 is a perspective view of PEI/Epmo4/011266
of the lock. Figure 6 is a perspective view of a wear
menber having a_latch of the inventive coupling

B“&%Q@W&W‘."“Iﬂfgb? Drawings, partial, expl oded, perspective
view of the wear nenber shown in  Figure 6. Figure 8
i s Bigoreobds geparsnsatiye Viewivoba conpling agsemhly insaeoerdapce with the
taken along line 8-8 in Figure 1 in the assenbl ed

presenn {livienhtion seEuing £ p&int ®© am queptepect i ve vi ew of an
alternative spool for the lock. Figure 10 is an

expFRaRd isRYiEPAEKI0Y @ 10dkaW abéoridiRe Hithahe Eidjséiﬁ iSRatbn.
Figure 11 is a side view of a second lock in
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t hel 1888 1572 pergpgetéverview pf g speol pathedogk. cr oss- sect i onal
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coupling bE3eRBHY. 011266 Figure 14 is a perspective view of
the insert used in the alternative enbodi ment of

Fi gF{gﬁré? is Eikgiﬂa@, 10RdApRSPRACE Ve o 1R Amber shown in
al ternative dge construction. Figure 16 is a

Fig@gegé?fﬁgit ?/gnvi E:N of another alternative wedge

: gure 17 is a cross-sectional view

al oElggu}'ehSe issaacr;gssl-siegt?on%lc' Vlléiwg(% tﬁe %ozupﬁigg as%gmbly taken along line 8-8 in
Figure 1 in the assembled condition.

Figure 9 is a perspective view of an alternative spool for the lock.

Figure 10 is an exploded, perspective view of the alternative spool.

Figure 11 is a side view of a second lock in accordance with the present invention
including the alternative spool. This lock is adapted to secure an adapter to a bucket lip
in a Whisler style connection.

Figure 12 is a cross-sectional view along a longitudinal axis of another wear
assembly using the lock of Figure 11.

Figure 13 is a cross-sectional view along the same line as Figure 12 for an

alternative embodiment including an insert between the wedge and support structure.



alternative enbodi nent. Figure 18 is a cross-sectional

view along the sane line as Figure 12 for another
w@bdoenysti ve enbodi ment. Figure 18a is a PCT/US2004/011266

cross-sectional view illustrating shifting of the wear

t hout cradl e. 18b. .
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om Figude 1Fisppersmotiveviawef o8 sltemati veomedgedosstnationg t he
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partlall fit onto ILp. Figure 24 is
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altgrngfijecemtimpdirgent. partial cross-sectional view of the fit
of the wear nenber in Figure 23 with the hole in the
| i pFyvguee 18aisl aycrbsstseotiortah ieiwi plusteingi shifdnPes drei weéar amendber on a
the Preferred Enbodi ments The present invention

locRSvitlvubg ctadled coupl i ng assenbly for rel easably hol di ng
separabl e parts together. Wile the invention has a

br oggiate #Pls' £AbiPRctibdal vRWPHb-AtHe¥hiing of the wear member on a

lock with cradle.

Figure 19 is a perspective view of a cradle used in the alternative embodiment
shown in Figure 18 with the wear member omitted.

Figure 20 is a cross-sectional view along the same line as Figure 12 for another
alternative embodiment.

Figure 21 is a cross-sectional view along the same line as Figure 12 for another
alternative embodiment.

Figure 22 is a cross-sectional view along the same line as Figure 12 for another
alternative embodiment.

Figure 23 is an perspective view of another alternative embodiment wherein the
wear member is partially fit onto a lip.

Figure 24 is a side view of the embodiment of Figure 23 in the same orientation.



useful in releasably securing a wear nenber to a

support structure in an excavating operation. The
wowran/ovesrber nmay, for exanple, be a point, an BCEPS®N4/011266

a shroud or other replaceable conponent. In one
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or tip 19. Lock 10 is received into an opening 21 in
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pﬂﬁ&ot her ‘'shapes. The wedge 12 preferably has a
TePREAOICURNERE  shape with a rounded exterior surface
16 that tapers toward a front end 18 (Figs. 1-4). A
t hrlaaener prefraeid orongtpuctiopy tiedpelbl§ indluddsen wedga &2 aad a spool 14
helical groove 20 with a wide pitch, is formed al ong
(Figshe-5)extAdthoogh shy lakecahbbofusédeo vei@e a *ideofaaige WfYconsponents
rather wi de, helically shaped | and segnent 24 exists
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37 of recess 36 The relatl | ar ge
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wi th acceptable | evels of stress and w t hout the need

tip }%br Ledk Hbt&gecq*@dﬂetq a3 oReAINgr2 1tin gveag pssemblnbi thap® dopperatively
the adapter. The wi de pitch of the groove 20 al so

defiped by tholesH23 imepigipt 19 atxd holei 2kinyadapteed 7isot as tandleastblyhold the
t he opening 21.

point to the adapter (Figs. 1 and 8). Holes 23 and 25 are each preferably elongated

longitudinally to prevent misalignment of the wedge and spool, although the holes could
be circular or have other shapes.

The wedge 12 preferably has a frusto-conical shape with a rounded exterior
surface 16 that tapers toward a front end 18 (Figs. 1-4). A thread formation 22,
preferably in the form of a helical groove 20 with a wide pitch, is formed along the
exterior surface 16 of the wedge. Accordingly, a rather wide, helically shaped land

segment 24 exists between the adjacent spiraling groove segments. This land segment



In one preferred construction, the pitch of the thread

on the wedge is on the order of one inch and the
w@emenesiorm ng the thread about 1/8 of an i ncPCTMISEN4/011266

al though the pitch and groove width could vary

wi del y. Th rogve is prefergbly fornmed with curved.
prefisi ses ek 4% BBsCieRRt R o, Sictice st i ho1e 33 i adapter
suscepti bl e to peening or other danage. The rear end
17 500l ¢ Q"taﬂé?ﬁefd@fég? (G b’r%%\?Pb’éH Thamslagvelyiaren landsegmentenables the
29 to facilitate engagenent wth a tool, such as a
locktaresist lafger loads with gcaehtableddvrds of streshandowetheutrthelineed for threads
enbodi ment, formation 29 is a square socket, although
to ezt foahediin the geabiesttisle DS ﬁrdtﬂ@@d?ﬁ@td- THWidedRh oFfthd BRove 20 also
wedge can be varied to provide an increased or

perfhiS HIRARELe!t8 b8 qiiRklythovddgniteal oHESREGE o éhix?]égfl Support
structure. For exanple, if the taper of t wedge i s
i ncy.e i t ar_.menber ves t
t nelnp efelrB bl fon, WH Sl dtend FaREBE ueBY Ron e orter
i ncr ease but at .the expepse . of tightening force
of QS 358 e Hop iR, Seng BiPiead ooty 78,08 Borachyigre plthough the
. The taper of the wedge can be designed to match the
pitchandggepvgrwidiisgould varyaridelya e groqyvetis prifergblydammedowith curved
the |l ock woul d be about the sane so |ong as the wedge
cornegs tmforfnoa nabaist theeadrthatl is abt suseeptiblenarpbening dor @tisralamdge. The
sufficient strength. The spool 14 preferably has a

reaighideI7adf thie WeaFAiR PeoVGASH Wikih Airhiig inkdtiod 2008 YaciRtateddPagement
arns 28 (Figs. 1, 2 and 5). In this exanple, the armns

ESEEAMY STERTER, 1 ST 7' Rt fdmen

t he ticul ar hape, an i ze of the ar an vary
forrfWhal Y e SuHF ae k3R AinEAE ST Brrdhamiispols 6 el o
10 \WWO 2004/099511 PCT/ US2004/ 011266 parts receiving
t helledaner okths Wedasan pe vaned tonrevidean incrraseshon desepased take-up
entirely if the opening in the support structure were
of th¢ wear member em thet fupport atructatel Foir exiroplep ifithe taper of the wedge is
agai nst the rear wall portions in the openings of the

incressed, therareratanitchi e wpaahembs moeGUAltRE Yet RIBEHHA @flthe support
Simlarly, in this type of construction, the |ock

A RS MASE L SRR T RO i
to tirh"tHE W&Ee). The taper of the wedge can be designed to match the particular task.
In all cases the holding power of the lock would be about the same so long as the wedge
1s not formed too small at the forward end to provide sufficient strength.

The spool 14 preferably has a generally C-shaped configuration with a body 26
and arms 28 (Figs. 1, 2 and 5). In this example, the arms are fairly short so as to press

against the rear wall portions 30 of holes 23 in point 19 (Fig. 8). However, the particular

shape and size of the arms can vary widely depending on the construction and use of the
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The body 26 of spool 14 is formed with a generally

trough shaped recess 36 to receive a portion of the
woradesiFi g. 5). The recess is provided with aPehUsrd4/011266

fornation 42 that is defined as at |east one

jectio o fit roove 2Q..1n tnhi
e vissane jisbi Addion e He Y edili pedmiiteSenby it opening
Although the projection can take the formof a w de
in tha syepast steistyse wermdzas to @srmit gheagar wall pf e bodptg press against the
includes nultiple ridges 40 on the spool to
reat ovidl poreiohs gr devepeRihgs rofubel geafl enitive and dhe speld wascadequately
shaped as helical segnments having the sane pitch as

andhBfedn HinfiaHy, ah ¥aY eypebfeendthetion, ke Tock @%d%&e‘ie@&ﬂl S46Hl that the
into the groove to nove the dge in or out of the

P DAl S S AT o S .
S e e SR e

extends . across the entire recess 36, but_ can have
recpiyg aehortion ehdieovedee (Higsi5)-edhe Feresshis Mipwded wish a thread formation
construction, the helical groove 20 has the sanme pitch
42 ghasrig defised he agleastodnet projestroy éo fisiwithin ghewvesklgeln this way, the
tapered the angle of the thread changes to becone
48 ands ol ary theeatifiity gowpslve topsihendalthowgh theeroecti@r chn take the
end 18 to the rear end 27. This variation requires

forkd 6¥ aa\kldg}f%g%“e%f Qhagfeh %ﬁ‘& SIDEL reXBACH (el inchRled Hﬁlﬁ[ﬂ]@hdges 40

and exte threa so they can cooperate and avoid

i nding wWth,e ch r S e
?tb ¢ Sbootto cgfnple §I2t0to}1n%ggq%%ﬂgagl‘h%%g%0 tafé srlll’aped as helical
2004/ 09951 PCT/ us2004/ 01 66 As [ tern ti.ve .
gEsnty haydag e same wg@eélye icah geague P 0V BAIRe giEesare received

vvedge coul d be formed on the front wal | portion of the

intp theegrRgveltef mawe thenwedderin oreut af thedenening Whenothejwedgejig rotated.
of the ridges 40 on the spool. The ridge could sinply

Whik nidgey H0ark frgferdbdy prodided2]ongshe etira léngti-ofyecess 36, femdr ridges
7, but could al so include an extension and/or other

or Héi’lg@rﬁe Rdgd Hsuld be %Vm@i if desitdd. OPurtler} &u2hlge, préferiblyaextends

to the inclusion of body 62a in spool 14a (as seen in

acrg %ﬁe entird ke %so é))ﬁ %gbnllﬁ%}i lesSelextdnst éPdJsirg&es (or

proj éc engage groove

In the preferred construction, the helical groove 20 has the same pitch along the
length of the wedge. Since the wedge is tapered, the angle of the thread changes to
become more shallow as the groove extends from the forward end 18 to the rear end 27.
This variation requires the allowance of clearance space between the internal and external
thread so they can cooperate and avoid binding with each other. This construction, then,

forms relative loose fitting threads.
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could instead be forned on the wall structure of the
hole 25 in adapter 17 (in addition to or in lieu of

wo bw4oodser ridges). In these alternatives wher BCHUS2004/011266
thread formation is formed on the point and/or
adapter, the wedge could h serted into the o em

o ¢ Ro R TR CORBIGgcR B GIG e EeBs P oot L uthe Wbl could

support structure. As can be appreciated, the hole in

be fomsed poiths frowuvall perian pbisdIOE fefneddn peinilp inipdditien to or in
beari ng contact between the wedge and the rear wal

lieypof thé eidgesof0 dhtheBpdbads Tha ridpe codd simply be peovideddey the body 62, as
provi ded on the rear wall of the opening. The thread

seeﬁ Q% FREUrEN6 aHBY, BLEEOUNE als6 Uil ars Bxtbhdén GOV 6thePfidges on the
formed in the point, adapter and/or spool to receive

frmﬁH »OzﬂL% usegf &xg%fote: %ﬁﬁ?% RT%]% Etgcélwgﬁg bo\é&égﬁ iff's Védoﬁ 9%a (as seen in
7S TRCE N ) A L

bearing surface as |land segnent 24 without th
CO%tr@Fﬂag e dpmesdean the wallstysiuss phde hgler S wisadapter 17 (in addition to

Nevert hel ess, a helical ridge on the wedge may be
or indied of herothértritgas)s fn thele altkapatives whikte athivad fommationhs formed on
recess in the spool in |lower stress environnents. In

the tpbirft afdl/o hduptdry the wddge \veuld dedsevsed lirtto tiy efemimpvithdiaiapool to
aridge 96 with a blunt outer edge 98 (Figure 15).

hol&'QH@Wteehl%ﬁl%er {d'fhe AP g&% str@furel A Ediee aﬁB}eélQ@dV‘ﬁl@%le in the

coul d be designed to e Iinto the adapter wal |~ and/ or

poqﬁg% gé %?}gg ,lg'cf-bg ep%?r%go(ﬂ gtll}%a%gg ?)R&Q bet&béllamey»x e and
theégar- Ut Sf{lq?ﬁstég ]gqathl i é\@lhqgmg %ré S g{ﬁ@@;g%ﬁ@;«: rear wall of the

Recess 36 in spool 14 preferably tapers toward one end
opeB&g o conpl ement the shape of the wedge and position

forward portions of the |and segnent 24 bearing

agaths thredch oracitipisemay aldoebeyeaversed Isy thatr grogeds drerfommed in the

solid, secure contact with the nose of adapter 17

poifif; 'a&@ter%n@fb@l sﬁaol td Rdc8iveailRNEA tridg® férirddionl tEe vellf® WeileQ ridge

and | essens the stresses engendered in the conponents

maﬂg &Isr%f'go @gtﬁ% 'tlgeécf]ér? [ﬁee\geége%'iﬂ gro'o%sooﬁlp &n ¥eXpool and not in

the adapter wall (or vice versa), the ridges do not form as good a bearing surface as land
segment 24 without the matching grooves in the opposing surfaces. Nevertheless, a
helical ridge on the wedge may be used even with a smooth adapter wall and/or smooth
recess in the spool in lower stress environments. In this alternative, the wedge 94 would
preferably have a ridge 96 with a blunt outer edge 98 (Figure 15). Nevertheless, the

provision of a ridge on the wedge could be designed to bite into the adapter wall and/or

12



preferred construction, the recess is tapered at tw ce

the taper of the wedge so as to place forward
w@eootiogass1 of the | and segnent 24 in a verti cal PCT/US2004/011266

orientation (as illustrated). As can be appreci ated,

t he.. se of this caonstruction is to orient the
spopl IR i ¥ asel b ol e P il hanp g et s ditcyts a thread
. parallel to the wall of the nepber which they engage
in thespoghprséeicpdantenyall @s i isthrsaded inte therassembly (Figntealt)-on.
In the preferred construction, recess 36 is provided
wi t Recgss 80 cmspoa uldv prefdnatily itapeds trivepnéd dne @nd @8ptoecmilement the
the shape of the wedge when the wedge is at the end
shapd of the wasdgp and psitiéfvaidpodtibrsWTitRe land sEfhef 24Bearihglagainst
this way, the wedge is best able to resist the

the 8@t bl %@H&aﬁ{ﬂ %@i@fl 18t 8 golmﬁ tsgcurr&ﬂ Eort R WithHHE ineg:b?feadapter 17

tightenin Neverthel ess, other shapes are possi
D850 B el AEEHAS L 0o SRS NaP e obFeppenre
. n the nose 46 of adapter 17 (Figs. .1l and 8). The | ock
in tﬁ% Cpmpongnty ‘éfP%fb?*sF WELEes IRSSE aggfiy igo she weasasserhiyel 5. Ina

conponents (i.e., with the spool being inserted
preferted cynsiyctiomhe recessrietapersd ot beice thegapesdf ¢l Wedgei spaisyto place
as a unit (i.e., with the wedge placed partially into
forwdré poetias of 369 land Begmém @A in asertidah eriéntatore(ad sIhisbraretl). As can
arnms 28 are placed in engagenent with the rear wal

be PrdciNBE RO ppobObL thi? SorlsHrut¥isY is' T8 HRRht 4R fofsd }%\gl?&ﬁ of the

IS then rotated to drive it into opening 21 so t

i f 1 -
land, 86t 85 (AR PRI 1o O Jyur M AP I they engage s
agai.nst the front wall portion 31 of hole 25 and arns _ .
oppSFFd g striaty YeriGal oghntnin inpe ReEaferrastsonsigHdioggreggss 36 is
haol es .23. Continued rotation of the wedge further
provided,wilhsa eoncaye geive dhattip desigrad toj complemen the shapecaf the wedge
a direction parallel to the axis of the novenent of
whenttbe prilge iscntle endefatd ppejectedtyae) isa tightehingldéreetions [A8his way,
push the wear nenber 19 farther onto the support

the stedp€tisibest lable dtesist eahippdiadi15adst 4fIPRSE BIRG Svitthehe spool during
desired tightness has been achieved. By using a

e o b e PES I Loan much of the wedge
an(‘intuts]g, lgvcE}(l 1(?’ is%setrtgg into opening 21 in the wear assembly 15 when the wear
member 19 is mounted on the nose 46 of adapter 17 (Figs. 1 and 8). The lock 10 is
preferably placed into opening 21 as separate components (i.e., with the spool being
inserted first) but may in some cases be inserted collectively as a unit (i.e., with the
wedge placed partially into the recess 36). In either case, the free ends 50 of arms 28 are

placed in engagement with the rear wall portions 30 of holes 23 in wear member 19. The

wedge is then rotated to drive it into opening 21 so that the forward portions of land
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opening. As a result, fines fromthe diggi ng operation
woul d generally not becone firmy inpacted into the
wopenoygil Even if fines did becone inpacted i nP@TES2004/011266

openi ng, the wedge would still be easily retracted by
turnjng t t.h h.. The t h f
S A e R SO R BE T S ORIt T GEROIP 25 i s 28 of

the bottom of the assenbly in the illustrated
spo@)r §4epresst orothe regriwalk partons I0efgolesnd3. Continuied satatiahef the wedge
fall out as the wedge is |oosened. The relatively
furthércbmlaygesathe depthtdfe¢hentodly €i.¢.ntht [déstace fie ardintction parallel to the axis
construction also tends to enable rel ease of fines

of thé aidvement efClke Patht ALY G8Yadapter AoseRYs et the@misOZK push the wear
becom ng "cenent ed" |nto t he assenbly. Moreover,

H?ﬁééaf? ?arﬁ%lr Lofo rﬂﬁpa{ ﬁm“gﬂﬁe q7. “Trﬁ st idEARRHEY ﬁ’once the

assenbly i1's qU| sened wi th jUSt as

t.he .wed Rubb ca r th
desil fefthess 1§ HE° SR » ey b€ i f Hp—
in socket 29 if desired. In a pref rred copstryctio
opening 2 chigpifigaulnarancs gxIsts bEFD dats heaf theoyaes A0 dhelcof the
in the opening. As seen in Figures 2-4 and 8, ratchet
openiggt hAS@ tesultpfindsefram the rigging operation Henld rasoerellp mot decome
cooperate with a latch 60. By being recessed within
firndlj émpactaiviato thb@peiiagt Bveloififinies didsegpetilnpadtéd futtie dpening, the
coupling of the wedge and the spool, or the engagenent

wed2b Wditd WEI98 Wity reGHRABPbY tdhingCthy rv@dég withta §R&Rh. trhe tapered
he ratchet teeth are adapted to 14 WD 2004/099511

o ARAE S S 80 B, R o o
asse%mg e ﬁlhi#]%tq@aeflﬁsan F SR R A TR (g I out as

wedge in a tightening direction but prevent rotatjon
the .wpdse| isoleatned  Hhe edatively Wide greveningdifevedes imdhel preferred
be only formed al ong about one third the |l ength of
conginwtivr a30 terolsdnsnatde ealepag ofifings womtthe ldcktaod tharety avoed having
teeth when the wedge is fully tightened for use. O

the G6UK" B&oniifE “t@Rérledomtd (Heasg@ablyl ONREeef) EchReCoDthe tapered
| ess than about one-third the |ength of t he groove as

shapteSt h8 Fhred i) WHAPRE thessdrfy s ARikiy18bEenk® %At A% £Short turn of

the wedge. Rubber caps or the like (not shown) could be used to inhibit the ingress of
fines in socket 29 if desired.

In a preferred construction, a latching assembly 56 is provided to retain the wedge
in the opening. As seen in Figures 2-4 and 8, ratchet teeth 58 are preferably provided
within groove 20 to cooperate with a latch 60. By being recessed within the groove, the
teeth do not disrupt the threaded coupling of the wedge and the spool, or the engagement

of the wedge with support structure 17 and spool 14. The ratchet teeth are adapted to
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t he wedge depend | argely on the anount of travel

expected between the parts being coupled together,
waea4bdsiexpect ed wear of the conponents and PCT/US2004/011266

retightening of the lock. The teeth will preferably

be I Lhoned, al on . rear end of the we L. e,
engage oy f Wishgs Hemseincfiber B weir miEOPSIE Figno; spool 14
.securely engaged against the teeth and stress in the .
(Figte d §enf d 2)0R SHRROEGS oY KB9tshewnyt Hbe tegth afegiapkinedsto permit
are possible. The teeth may have a reversible style
rotdtioat of thei bictge umvea tightdningr dirastjon rbub girbvenlit rretatiomnia, a Bodsening
which will permt turning under the force of a wench
dire2tiohN&he tdeth generally, nebd & Bebrln foraed al@ig about otird the length of
sufficient load to permt rotation of the wedge in the

' i l erldbd i | et | = , -
o200 A 955 S ST i ol

tighiEneh Fof it S5t cauel theliferh SodBBE bolib AL fiofih mlof ot ﬁggﬁzn about
duri . L h 6 bl i
oneliirg i eneBoht R RrooE b rovisd. (HhauaIHEr pf [ooth,gridfhair Jooation on

cavity 64 that is open in one of the holes 23 (Figs. 6
the aieiige ) depemd lasgely ors theparoourdeaf tidvieh expetéadebetween the parts being
engage ratchet teeth 58 on the wedge 12. The resilient
coupizditegetiere simbthetelipeat wadr (F3hé odmpargasgadaatightedibg bhthe lock.
ratchet teeth and permts the body to retract into

The feethCRill prferably bR pusHidhed Qloh%‘ﬁibsre@f' chd 8f VROYEIR! €e., where the
driven into opening 15 WO 2004/099511

BT VB4 48 b Bl LT AP AT e
i dges 40 o ool 14, j.e., the ridge h t sa
wedgertd et NBERhelEite ateictaneiontsaft pabis . fiiogR may have
ridges 40. Since.the spool is placed into opening 21 )
a reygrsiole stysethat ighibite ypwegted guningyn patbeditestionse puswhigh il permit
cl earance to enable the body to shift as needed to
turrang wnder thikaforgei dje ve@ncowplteenbike s—i.elgée d@entTémm retract under

cl earance need not be great (e.g., on the order of

sufficiéid Wadato ipehit i rotdtioh g6f tise SHedgs ) inbeeatighiching 610 @atightening
has only a small range of adjustnent where it can be

dircﬁﬁ?&s@r FYrR@SbniseRAb e et & §UsE®I129ANDREr hiténiie § to design
efining
latch 60 to apply a force on the wedge to frictionally inhibit inadvertent turning of the
wedge during use.

Latch 60 preferably comprises a body 62 and a resilient member 63 that are fit
within a cavity 64 that is open in one of the holes 23 (Figs. 6 and 7). The body is
provided with a detent 65 to engage ratchet teeth 58 on the wedge 12. The resilient

member presses the detent 65 into engagement with the ratchet teeth and permits the

body to retract into the cavity as the wider portions of the wedge are driven into opening
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hol es 23. Additionally, groove 20 could be fornmed wth
a narromng wdth as it extends fromfront end 18 of
woradessel t oward rear end 27. In this way, thePQrose4/011266
coul d becone easily engaged with ridges 40 on spoo
14 and rjdge 66 on.body .62, even if initiall
21-nirsgqeir§ﬁf@a:e§ SPRFIYFLRN; gﬂ"fiij & nglpdas galelisal mi&eog%mag FoFBRiements
~with ridge 40 as the groove narrows. The body 62 is
ridges ef0eombpopl Bantie dthegidgsdhas ithe) same pitelr amBisogositroned to match the
adhesive (or via casting), which in turn, is bonded
trajettonesf ridgeS 40 b Sirae thelbmmi vsepladdd\virtot dpehmg2 1 byhthe wpetator, cavity
and resilient nenber could be held in cavity 64 by

64 talyGbéaMe B6dyOED YithnBédtence 1D nIEXhd BodyPtordtift aBlnéeded to ensure
cofmposed of “plastic, steel or any othér material that

p
tha{)ﬁfrf%e% ﬁg&aﬁgl mefd Wd%le% 50. ’fl“ﬂ‘{ glt% r%f?ceh&leg n{)pﬁe gﬁegg{%h%,r Mhe order

ng opefation o e excavator
ilient. .member of rubber, although her terials
of IR of B ingLar ke Swten bl 6 PleLhys gl gl fange of
groove 20. As the wedge reaches a tightened position, .
adjgdment where dhepagesproper hpogtionad wethe the agpe againgttae walls defining
inclination of the teeth and the provision of
hole23.| Additionalhy eroad8,20tdoald txt fomed death aonarowihg widthtds ibsxtends
the wedge is rotated in the tightening direction. The

frofefi & en® 8 bOGkageM 2 fowaektdar &fl 270 Iprthid ey, tHe)ero®@xeaiont] become
rotation of the wedge. The detent is designed to be

eas?{er %ég&eﬁr@ﬂﬁ hedys @8 ool 18 aﬁ@qﬁ%e]:ie(%f oh %Hf SSZib Rvaf initially

se direction with'a wench. orce r eak
.1 he tept | it Qi 0Q4/ o
il B8 ekl pobd o2 uf el obich ridges o as the groove
appl i_ed by wrengh hut still substantially nore ) .
nargQyfsy (Ehehal 62,1 fe r&@@%‘i@ttg gOTliPni EeasT LY pB adgsive (or via
wedge through normal use of the excavating tooth.
caspihg)e whigh ineurn, is bended ipreawity 64 byeamadhesive.d Nevephadessdthg body
to permt retraction of the latch and di sengagenent

andoffesilibgt embertcouidbe héle i estily 640y frivtion oe othet aidans) The body is
the wedge. Receipt of the ridge 66 and ridges 40 in

preSraily %o&?)ogédngf pRBtid, Gtdef boRiaRy tofier WRALEISall tRaOPRAIARS tRe requisite
even  after | ooseness develops in the tooth on account

o0 O S RO B 8 s
mertnllj.)gr of rubber, although other materials could be used.

In use, ridge 66 is received into groove 20. As the wedge reaches a tightened
position, detent 65 engages teeth 58. However, due to the inclination of the teeth and the
provision of resilient member 63, the latch rides over the teeth as the wedge is rotated in
the tightening direction. The detent 65 locks with teeth 58 to prevent any reverse rotation

of the wedge. The detent is designed to be broken from body 62 when the wedge is

turned in the release direction with a wrench. The force to break the detent is within
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front wall portion 51 of hole 25 in adapter 17. The

latch would function in the sane way as descri bed
w@bmnmeoosnen nounted in point 19. In addition, BET/US®Es011266

(not shown) could be positioned between wedge 12 and

front wall portion 5 hole 25 if desjred. .The
oIl darpes RRporAL I Bfea fiedbudcvisnihbig S&gég{’wﬂ@“ﬁ’é’a@g Jorgge than
in spool 14 or sinply have a snooth recess to receive
wonlddegxpegsed thrhe apab@}% the Wedgprepghdormaliyse of theexspatiag tooth.
of a large opening in the adapter (or other support
Altstnatiedlyyraeslotar otter awenhvmidihbepmvided ge pérorineettaotianof the latch and
threads having a smaller pitch for greater nechanica

dis@fhapthag ke QbR froneaeaBeth fanfversé kdtatidt Ofthe evedgt.aRE€eipt of
surface area with which to bear agai nst the adapter

= ot : £ i : :
T e 00 o n R e g2 v

2 i he b i bet we h d
afteaﬁa&?ﬂ%*'s dee ﬁ%iﬂéhﬁe W%&‘Z"B"gﬂ%?‘é‘g{ﬁ %ﬁ%eﬁfténg ?ﬂa% é'iféaacs?ftei ses
and _ (
Irgt téiltgmpﬁglin@@rl%tgﬁ %8 c(é{ﬂgct lgfpéﬁli&%e gﬁ%/ith%!l Egcapfw gwwsed fﬁong the

could also be provided in the insert. In an
frontl wal pertion & 1 efbol¢i 2feinadgterglk/. Bhedlatth mould funskon Onthagame way
the latch 60a nounted in a cavity 64a forned in

as descabal doae afheanaintdddm. pdiit 19 elnsadditions wn dssettafnohsHo®in) could
| atch 60a preferably includes a body with a helica

be Ebﬁeéne%%t@e& fedgni2 GRA frodhWafl poRGod K ERF HORTDSHf d&Fed. The

atch 60a woul d operate in the sane way as di scussed

Rl 500 90 B R WA AR gy s

rech 3R TN HEEpoLRS IEHECOELPY Heitbert bihe, Ra < Bree opening

_ structure. As seen in Figure 9, ridge 66a would be .

in hgsadaptondar Qthen suppart ﬁtmgm@h osftopreogmodpte 4 wedae farmed with
Al t hough latch 60 is shown aligned with the ridge 40

thredde hawihg b smaler pichdo2greattr mhehanvdbajvahtage baothbr wasdnd, and still
be formed anywhere al ong recess 36a. If the latch were

provRIROS ldrgd Rthee llh@ WRE tWhifiB tdBear paliaist the adapte| Forth&eehe front
to be re-positioned in the groove 20 to engage the

surfiet ©F thePmBerP hnay 'RUENELR mate with the front wall portion 51 of hole 25 to

increase the bearing area between the adapter and the lock, and thereby reduce the
induced stresses in the parts. A latch or the like may also be used to retain the insert in
place. A latch, like latch 60, could also be provided in the insert.

In an alternative embodiment (Figs. 9 and 10), lock 10a has the latch 60a mounted
in a cavity 64a formed in recess 36a of spool 14a. In the same way as latch 60, latch 60a
preferably includes a body with a helical ridge 66a and detent 65a, and a resilient member

63a. Latch 60a would operate in the same way as discussed above for latch 60. The teeth
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Lock 10a is illustrated with a spool 14a that is
adapted for use in a Wisler-style attachnment (Figs.

wd 100an0eb512) . Nevert hel ess, a spool with a | at chCT/U81004/011266
| at ch 60a, could be wused to secure a point to an

ter, a shroud.to a.ljp, or to secure

s8 S0 Hepe Rl Rl in BB wibn SRR Fhther the tach is
enbodi nent, arns 28a of spool 14a are formed wth

mopptgd in kg spaobsthy gvean aten&aev 8F the PPt sirueittee nfs s61yin Figure 9,
frombody 26a to mate with the inclined surfaces 72

ridgoo6heewouldrim| pogitionedrasia oontiratioreaf omnaff the riges 40. Although latch
Wi sl er-styl e adapter 17. |In use, the bifurcated | egs

60 ¥sheivntalignédiwith etie ddges40r clokdbetotrbd dndR 7707 thd wedie, the latch could
excavating bucket. Each of the |egs includes an

be %rﬁfé@ ?G/hgx%l &o ?rée@%t 36aS B thg146h Werd rdpRbigioRf Y, tﬁ@ kdZBA58 on
in i . The a

I gned hol es 78, 80 cooperativély

e 7 PFIEE Ph MR A Eh T AF afEAE oo
eparate conponents with the spool 14a bei ng

latg alled in opening 82 first, but may possibly be
installed as a unit with the medge 12 onlg partial |y
0D

pl abeek 10r 16 iHestratad weina spepldideiikat is adaptad fopweein m@Vhlsler-style
lock 1 Ga is inserted into opening 82, the wedge is

attachtnahts(@igsn 11 lard 2y Neverthglessgla spadlivath 4 tatch, like 14téle60a, could be
wedge into the opening 82 (Fig. 12). The driving is

usedOfat dedtiRda Pairt!to atnh@dagv&@oh sBfoe t%UiflEC lof b |s¥c1§é'd€h6rhs%parable
adapter against lip th el ongat ed oles 78 in | egs

corfifonehliSobhéil MSHE Anishaldd é’ﬁm LR 55 et f'% formed
Witﬁgﬁ%gz Rt b g EE B R U ol Fom Eg%%%em 8K with the

after wear_ begins to occur in order to maintain
inchaedespsfages 2 eonvepranally doraredon, therprar gng pka Whlﬂﬁf'iitbﬂ@k"daptef 17.
enmbodi nents di scussed above for use with the tooth can
In wdes theh bifurcetddi lngsa 74Nwif she adapdery] & staihe the bp.76Aef thet exdavating
above, an insert 90 can be provided as part of the

budker k Baett \wEahe 1dge ih¢lodds anvalohgdted thblen7®fthdt He alighe&l with hole 80
the support structure and the wedge (Figs. 13 and 14).

fonlggd ?I{] 76) 'THS Blti%(eﬁ GhoRGHR d8(f@d?>‘berah@8§ défRe ﬁr?’oﬁé?l?ngs@ﬁﬁto which

ock 10a wth the addition” of
lock 10a is received. As with lock 10, lock 10a is preferably installed as separate

components with the spool 14a being installed in opening 82 first, but may possibly be
installed as a unit with the wedge 12 only partially placed into recess 36a. In either
event, once the lock 10a is inserted into\ opening 82, the wedge is rotated in the tightening
direction to drive the wedge into the opening 82 (Fig. 12). The driving is continued until

the spool arms sufficiently grip the adapter against lip. With elongated holes 78 in legs

74, the latch needs to be mounted in spool 14 or lip 80. Nevertheless, when used with
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hence, common reference nunbers have been used. The
insert preferably includes a rear surface 91 provided

w@2@ameshl recess to conpl enent the shape of theCcTesye4/011266
when the wedge is in the fully advanced position,

| t hou ot her d/or.the provisiqgn aof ridges
suclSiofgiRd oBrts. Bt BrbeTRoos %thﬁ eflar fecled tn s apppaimeg after
of ridges 40) are possible. prevent nmovenent of
Weetrrmgmqg@ P@cwm%ertt@ milrﬁ@mdhe MEmWeYdlgea tightengdrstate+ The variety
preferably includes lips 92 that are welded to lip
of 13ék ethkodimehts|dewassed abestedthr use witththe toahiesn alsalbel ubel in a Whisler
- used to secure the insert in place. The insert
style@osidceios. to protect the lip fromwear and/or to fill
an enl arged opening in the lip or other conmponents. A
| ocks hbte@a66¥dan ?rfsef"b"%réaﬁ B@ pRIVERANS palt o Miid 1Bk BQNJe@n BR front

used to securé other styles of adapters (or ot

wal}(\ﬁg{tloﬂeo l?jgle i g pa ¢ skﬁ#? tr+ét1?r\3 and (ﬁye \%%d% (SP‘fn%oslg%nd I114) In the

I cation seri

SUE R AU O N N ——

IS hereby incorporated by reference inits entirety,
henge, commapmsrefeseras Tumbers hpvia deeryused: die ingep) preferabdnincludes a rear
serial no. 10/425,605 filed April 30, 2003, entitled
surfAéaP1 Aseedtd y shavotlExerassatoi cognplemenitrthe Shape, of thie s;wedge when the
herein incorporated in its entirety by reference. 19

wed%@t i GR4hO 9AB ddvRedddUSRtitd, ARAARA othérapsRindPiSthe provision of
a

ernatives can be used to provide additional support
ridf3 B EREHER i Bbott 6D aBigh o R IRl Ufhrk pBssible. To
1 d I
preyely, exaE@@i qfa P B e of ]%st\‘vgcie%aéﬁ% w’&h REgferably
(al t hough ot her varjations are possi bl e& are shown

inclygdesghi thaharspreddeditedin ¢. aNpysstheless, grlatgh osothey agang could be
bucket. In this exanple, the ends of |egs 174 of

used diagxcare the dnsartén phapt Ehe inserf functigri tnprotsetdhe bp dwkswed@Gind/or
for additional support, although the stop blocks are

to filDin @fisrged bpdnimdick th©lip Or berodonigodents. N addi ti on,

insert 190, between wedge 12 and the front wall of

t hea Q@i dcchBéinkd wiltethle! fResehf ifReAYdrl86LIM Hehused to secure other
styles of adapters (or other wear members) to a bucket lip, such as disclosed in the co-
pending patent application serial no. 10/425,606 filed April 30, 2003, entitled Wear
Assembly for the Digging Edge of an Excavator, which is hereby incorporated by
reference in its entirety, or as disclosed in co-pending patent application serial no.

10/425,605 filed April 30, 2003, entitled Wear Assembly for Excavating Digging Edge,

also herein incorporated in its entirety by reference.
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extended arns 192 to overlie the inner and outer

surface of the lip. These extended arns provide
wazidin9snal support for the insert and i ncreassdr/us2004/011266

surfaces by which the arns can be welded to the Iip

As n_ be. ap eci at ed cIe anc 93 can
a (i ViR R e R o e iR bR SuBatr Teduce
ength. In afurther exa Figures 18 and 19), a

the étr%sa mathirpthe;weedge GyTiRgpESeR nB\%’é?P% Ingrease e fife qubﬁcgﬁaonents
wedge 112. Cradle 200 preferably includes a trough
shahedne examplay & acdge zezanm spkrel %s/ W (Bigure dT7),ofiaviimgs essent@dly the
in Figure 14) to bear against the wedge (although

samet befstrustion’ as eposir B44p (elthohgte Jothea nvhriations wed possibi€)\aee shown
front face 204 (i.e., curved generally about a

hol&lig%‘ﬁﬁ Y&Ipt& A9 t8)ali P76t$}‘a‘ﬁ KORARLhFBREket Hﬁth'iseé{anfpll’e"éftl?é?&ds of

a of insert 190a conpl enents” cradl e surface
legss P74a$ dgpgf 11y rzﬁ’e aQ{ E{%ﬁ% ?ilt l alﬁ'ﬁ%ﬂﬁ) lﬂoé]{saﬁ%)vf%f ?cﬁdlﬁ%az rslépport,
14 f%g I nsert 9 . Neverthel front. s ¥

ace..204 .of
althgghhs SiROlopks #e 40E ESSRAtAL = 5eswea<;eomlsta¢fvira agifigipsert 190,
define a generally vertical tough to receive insert
betwery yedrsr g? lapd gke Sopbwallaf the oppriagt1800inrthe dipy s weayigded with
12. The rear wall 191a of the insert 190a, then,
extended drisaid? @ oeriE theemienand cwervexfaoe of:thcvlipe {tese éxtemded arms
shape be received within the formed trough. The trough

provde a@difvie Guspori f theCidbdrtlardl inereastd sWacdd &4/ WIS dhk arms can be
PCT/ US2004/ 011266 be reversed with the trough on the

wel#i&fﬁf {h\ﬁ:iﬁ! t.'\?ecaﬁr&v‘%%qﬁcgﬂéé %Cflcélﬁriéfg%c E%di)% grow&d within the

openi formed
the conve directly abut the front face
ada%&% %Cc%?la’d’ﬁsteg%‘“"oeﬁfe% |1ﬁ%]?t 190 is preferred to
protect the lip and enable the fit with existj
Pl Hiethet SRR RendL B9, eradle 00 foverox ol betbeen the

loads will tend to cause the adapter legs 174 to
inseghl 90a andnwddgadil 2aldrydle 20@ preférablyancludasc: treughvheped rear surface
al ong the inside and outside surfaces of the lip 176.

202A0likb eugitetdleoflinsern90 &i Bigutd DY ks bdatagainst theiwddge t(dlehough other
rearward notion, the legs will still tend to pull
surfa@sWRE Possitle)2Bd §¢8Rkd, ddatsveStort ithR0af (1.6 N Guived Sef@illy about
a transverse axis). In this embodiment, the rear surface 191a of insert 190a complements
cradle surface 204 so as to be curved generally about a transverse axis (instead of a
vertical axis as shown, e.g., in Figure 14 for insert 90). Nevertheless, front surface 204 of
cradle 200 could also have a concave, curved form to define a generally vertical tough to
receive insert 190 generally as spool 14a or insert 90 receive wedge 12. The rear wall

191a of the insert 190a, then, would have a complementary convex or crowned surface

shape be received within the formed trough. The trough and crowned surface could also
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apply substantial conpressive |oading on the wedge and
a build up of stress on the wedge, which leads to a

wo ewoediusabl e [ife. By using cradle 200, thePeEUS®OLE 1266
and cradle 200 can swi ng about insert 190a (i.e.,

about .t h eneral | ransverse. axis) to cco dat e
be {2iEHE b AF 1L ohy o AR R e e B Sradle. The
reduce the stress 'l,n t he wedge, thus, increasing the
frongswall af ppening18Q Hulipdd§ecouldobe Earmed veith the eonyex Wall to directly
Fi gures 18a and 18b, the application of a downward
abut thedram fade20drafreradlé 200y dutiampisent 190 li§ prefemedito peatestehe lip and
the upper leg of adapter 119 to shift forward al ong
enableehé fiswilk esistiigliecadstrudtéonsj p 176. When used w t hout
stop bl ocks 120, there will also be a concom tant

r eapwes ddsdier 11978 Rkd,1HE abPIVEI 1oh&Owill fenl 8 absd (elddSpter legs
present exanple, this forward shifting of the upper

I n i.gh e r o.he anplied .
174, BRI RRIRA" (85 PRTRGRR Kb Eon pe R i outside
ertain gnitude that - is uspally acco dat ed .b

surfasr e T 07 EOHEHARE TR ShoRcIGRke U0 SilbFige fe marward
illustrated in Figure 18b, the forward shifting of the

motigs), &e leaywilk still telngé@ pubd dorwazd. | In anycaventrthisishidtingyof the legs can
shifting of the cradle so that the interference fit h

applys suhstentialr compressignidadohg ohdre metdgey ied anmdldHup wf dtiess on the
same anount of forward shifting of the adapter |eg.

wedgé, WhicR0@4dsOR9P tdubsd (§4BEDRA. OBF3RMhg drhdle V0! teN@e®de 12 and

the wedge enables the lock to automatically adjust so

Wl : tg; sur, r ISt :
oradi 200 Cal P RS ALpUE ins GO0 (181 ap Bt ety EhisDltsd i) 1o
eeni r qther d e 1ot | ock conponents - .
aceBE RIS BF el BTRER o vie Rey BES PPDCRERGS dhoapies in the
ég?i)tgure 20), cradle 210 includes a curved convex
we ps, dugreasing the ysaple life of therwedgeabout a general ly
transverse axi 321 to be received against a concave
r edfor eyamplee apShowis én Fighesbl 8al andt I8bs tearapmlication of aldewnward
cradl e and wedge are adapted to shift to accommobdate
load be tisehirbiiti sfhofadipier WitDendfto tiegeabanppdr 14d 6f udupeer 110a@ shift

as discussed above for cradle 200.
forward along the inside surface of the lip 176. When used without stop blocks 120,
there will also be a concomitant rearward shifting of the lower leg. In regard to the
present example, this forward shifting of the upper leg can cause a high compressive
force to be applied to the wedge and create an interference fit H of certain magnitude that
is usually accommodated by compression of the wedge. With the use of a cradle, as
illustrated in Figure 18b, the forward shifting of the upper leg is at least partially

accommodated by shifting of the cradle so that the interference fit h is smaller in

magnitude than interference H for the same amount of forward shifting of the adapter leg.
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As anot her alternative construction (Figure 21),

cradle 220 is forned with a front face 224 having an
w@bdogeeosior mati on. More specifically, front farer/B204/011266

i ncludes an upper portion 225 and a |ower portion

2 each haV|ng onve urvature syuch.as used in
The;{h3{iG 03 b WFHES AR ANe st tp GOBHCgHY PRt oo sice iDgmpase the

has recessed convex_ curved surface ref erabl y about
contagk surdans arealiresisting theileads apd therely ﬁqﬁp@ they bkﬂthoaé of localized

upper and |lower portions 225, 226. Insert 190b has a
peeningpr othentanygerte alie lock E@mponettsadpazti@ddl]y thk weedge.

operates in essentially the sane way as cradl e 210,

butni 4 SlARE dnfoditfénti(Figaf@bO) cradkP210 Rifuded al dupved’&onvex
and adapter 119. As anot her al ternative, cradle 230

frorﬁﬁgrfgﬁ: %‘t?leﬁ hPR’eﬁe o apgéﬁ%%llgﬁ%%&@?ﬁg tﬂ%‘écrgmg%mst a
congﬁq%gfe%fngﬁﬁtfév S ishRaoh0 Pl sBtodmiBhills RIFen ausdee are

234, in generall t he sanme vvagtggs cradl e 210.
adapigglaq shift teraa%nr@mg%e thesifting of theslegsofete @fapter LHi9nynsign load as

~ Wwhich abuts against the |lower leg 174 in place of
diseipzed|abovie foz 2radie 20804/ 099511 PCT/ US2004/ 011266
Further, cradles can be used in the sane way with

c onx e adtidralltenad g€ casdrustisro(Figure ang eradid 32(( is.fermed with a front
non-rotating wedges) to provide the sane shifting of

facé b2y hRGkg 5P oftRd: tf&fnah@ﬁ"@f@’f@@ﬁé&ﬁ&h f bt Ziﬁi%ciuﬁgssan ) upper
I n another alternative enbodi ment (Figures - th

por@ﬁrg%? %&é hl I%wfep fé)n %Zr&t %%haLA\Xn gc%g%%( éTEIKBer used in

'S co ruc i on, a shr er wear

nclud 4 to str ddle t he
cradlg 416, Ghbe et WaOF 30 of font 5o 74 s Secrebed fhufex 8yed Sutuce
formed with an opening 378 for receiving a wedge 12. A
prefopably abgutathessames radjusr ob cHPNS OTiBHateR poy agnupper and lower
integral portion of leg 374 to formthe rear wall of
portigresn22ty 2288. InSgrodPOIB hds iascoppdetnelearywieth surfaees abmdier 2211, thus,
construction as disclosed above for spool 14a (or

opefdi&Oin éﬁ):nuaiigoshle saté WhY b @Fadl Q1ECh& iIthifindN forNiRN in smaller
side 375 of [eg 374
openings in lip 176 and adapter 119.
As another alternative, cradle 230 can be used with a shortened wedge 112 to
accommodate the shifting of the adapter legs 174. In this embodiment, the spool is also
eliminated. More specifically, cradle 230 includes a convex front face 234, in generally

the same way as cradle 210. However, cradle 230 also includes an extended arm 231

which abuts against the lower leg 174 in place of spool 14.
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to fit within hole 380 in |ip 376 against rear wal

381. Leg 374b is shorter than leg 374a to enable the
wowrar/ovesrber 319 to swing onto |ip 376 and pl aper/skrooual 1266

314 into opening 380. In Figures 23 and 24, mear

menper. 319 i s shown p rtially swing, about I|p 37

wi t Rurghroiradl s&aarhlbeou&e tip tlifé%}ea%@avv%hmnwrﬁlep@l vs@ixe apd spool

lip 376. Once wear nenber 319 is fully fit onlip
arrgigements dige, 1on-iotatingsegdges) taprpvideythe sarad shifting csfdhgm& to better

above. The |l ock of the present invention can also be
accometbdate shiftiag bethy leds. di fferent assenblies to hold

separabl e parts together. Wiile the invention is

partn ahdthéd mtérﬁmmdeﬁl%dmﬁte (Flgur%E%tlﬂ)? tie B d)dlt3f40 i formed
adapter, and an adapter or shroud ip

intégg%w 0 & Far 91[ mﬂ§19§11§ O i o%sgfl ﬁ)rn \ﬁesﬂfoume&r othé} wear

ng oper at’i ons; “or S|np y er’ separ abl'é

meBSEPRFORS & B b S SR E T 001, BEE A n i

the preferred enbodi nents of the present invention.
exaqple, élaﬁsma@rhlég) is domendi Wigh a1 opeRings3 18 fax5 reegivingch wadRSs! 2ardy spool
alterations may be nmade w thout departing fromthe
314sipicasti(ormothienwisafdemed)sys @vtintegrl pdrtdon af/leg3i7d o femothe reae avall of
in the clainms. 23 WO 2004/ 099511 PCT/ US2004/ 011266

opeairizi 378, Sphool3 MeRIpravidediith thoOsudd fomoRstButpidArnb disclosed above
structure, a wear nenber nounted on the support

for §£Jdi qlay (& 5?691 iy gksolfﬁh%ﬁﬁ& JM%;%&Q oD h{ﬁ%r YB&B75 of leg 374

he supp struct t he support
d th nber erat i ef i nin
to f‘;‘t w@bg oFe 50 1 rhpf’jeﬁlg‘?lnggre?%gaﬁggg 'LF% g’fﬁ%éﬂloner thas leg 374a
sin t he med e _being formed wt
to w%ttﬁe ¥R relaa%%g%ﬂe?twwm&@% oilig 3t7ﬁra§3d>é4ﬂwhwépﬁlédm@&penmg
a second thread formation in the opening such that
380: olmaFigurescd3 ante2heviens merber 19eis wboye partiadlytsvaingpaboihp 376
to tighten the lock in the opening. 2. A wear
withslend BY4 abowate be ghaoakwithinthotd 380nm lipWdvér @nte twear fember 319 is
thread formation on the wedge is defined by a helical
fully"fRO¥ Fip 376, wedge 12 is inserted and tightened as disclosed above.

The lock of the present invention can also be used in a variety of different
assemblies to hold separable parts together. While the invention is particularly suited for
use in securing a point to an adapter, and an adapter or shroud to a lip, the invention can
be used to secure other wear members in excavating operations, or simply other separable
components that may or may not be used in excavating operations. Further, the above-
discussion concerns the preferred embodiments of the present invention. Various other

embodiments as well as many changes and alterations may be made without departing

from the spirit and broader aspects of the invention as defined in the claims.
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3. A wear assenbly in accordance with claim2 wherein
the groove has a large pitch so that a substanti al
weootihosipf the exterior surface of the wedge BXI/E$204/011266
bet ween each pair of turns of the groove to provide a
Clabea.ri ng surface for the lock. 4. A wear assenbly in
¥rdance with claim1 further conprising a spool fit
bet ween t he wedge and a rear wall of the opening, the
wedge be MFARBSEIBPEY COMBRGINEHSUPRYRS Strugyre; f&voppmgabpsmounted
tightened in the opening. 5. A wear assenbly in
on the sopphathstaionire fand ladpek relesbable securing the wear memberdon the support
formation on the wedge is defined by a helical groove.
strubturd) thee uppa senibluye aidl the 0adad atedtbenichbpezataiely defitifg &h Bpening
the second thread formation in the opening is forned

for RReivit tﬁ@ @&]k f® 188k é(ﬁﬁ‘lﬁ{m@&wﬁﬁﬁi Rt Welld &ll?%gﬁ?l%d Wit a first

groove. 7. A wear assenbly in accordance wt
o Y AR S A0 SRR a8 oein
O

teeth and the latch includes a resiliently biased

the gpanéiit t o engage the teeth. 9. A wear assembly in
accordance with claim8 wherein the teeth are forned
in2he gkowsae.asidnblp inemrcodasentyity dlainad cwhelainc ehewfitsh thread
claim9 wherein the engagenent of the detent with the

forti@RlbnRBE Weﬂ%e s@eAhédBy PhelichPgropege in only one

di rectl on . A wear assenbly in accordance with
I t
oshar 43R LR B Sl S bE B gy s

large pl{cﬁ SO %ha? aI g&b% anhgl po 1% SF the extterlor s%rfa)lce of the wedge exists

between each pair of turns of the groove to provide a bearing surface for the lock.

4. A wear assembly in accordance with claim 1 further comprising a spool fit
between the wedge and a rear wall of the opening, the wedge being movable along the
spool as the wedge is tightened in the opening.

5. A wear assembly in accordance with claim 4 wherein the first thread
formation on the wedge is defined by a helical groove.

6. A wear assembly in accordance with claim 4 wherein the second thread
formation in the opening is formed on the spool as at least one projection to engage the
groove.

7. A wear assembly in accordance with claim 6 further including a latch for

holding the lock in a tightened condition in the opening.
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13. A wear assenbly in accordance with claim4 wherein

t he spool engages the wear nenber and the wedge
weogagesit he support structure. 14. A wear assPODUF20041011266

accordance with claim4 wherein the spool has a

engral |l y C- shaped, confi ratlo that cl udes a pody
gmdg pa%‘r %ﬁgﬁ’g’l ‘%Ld V)V"qief?l%g’@d’i‘?ﬂgﬁé@ludesa
with claim4 further i ncl udi n? an |nsert t hat engages
seriep of (getpad dhplatahriacludes agsgibientlylpased dateat tosmgegithy tgeth.
accordance with claim4 wherein the first thread
f or %t i oA wear asseaiblyx ml accomigaceawith tlhaen Sexiomeintthe eath are formed
formation is a groove structure. 17. A wear assenbly
in thegreeer dance with claim 16 further including an
insert that engages the wedge opposite the spool. 18.
A ra I
therinserr iag JH‘"?“%‘?@%&% S A ED Rebfesh o SdAgement of
9511, PCT/ US2004/ 011266
the?lg eng\% th [thedtgeeth s n%umoﬁaggccg A %dé’, T Pﬁ fime ‘%er ei n
the pool integrally formed with the wear
fe\ we rw%% SEKHOY Inrpcserdanceaniticlpin i V@teﬁt%ﬂl@amh is mounted
vvhere| n the spool and the wear nenber are cast as a
onmﬁevq@rmmbnenber 21. A wear assenbly in accordance
wth claim4 further including a cradle to contact
t hel2vedgA vedapaggembby heacomdasdetveith tl@ins Poereih e latchd$ mounted
having a front surface that is curved generally about
on fhelsp@dlsverse axis to better accommodate shifting of
the vertical orientation of the |lock during use. 22.

A I > i:h
Corffs sPASFER Yl S LR TR UL Bl s
the,c nsert . havi ngtsﬁ_grear surface that

the SEAE SR Dot VG E T AE SRR UG acl o

14. A wear assembly in accordance with claim 4 wherein the spool has a

generally C-shaped configuration that includes a body and a pair of arms.

15. A wear assembly in accordance with claim 4 further including an insert
that engages the wedge opposite the spool.

16. A wear assembly in accordance with claim 4 wherein the first thread
formation is a helical ridge and the second thread formation is a groove structure.

17. A wear assembly in accordance with claim 16 further including an insert
that engages the wedge opposite the spool.

18. A wear assembly in accordance with claim 17 wherein the insert includes

a groove structure to receive the helical ridge.
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23. A wear assenbly in accordance with claim21
wherein the front face of the cradle includes a
waemyewsconcave surface generally about the treCBUS084£011266
axis. 24. A wear assenbly in accordance with claim21
wherein the front ce of the cradle |ncludes a .
curlfed cAnWed aFMEbe I RSERrdanRs WMithncloun \g%rgm the spol is
~ wear assenbly in accordance with claim 21l wherein the
mtegra@lmfonmiew@gthetwr@regmeé has curved portions that are
offset relative to each other. 26. A wear assenbly in
acc2fx. dank evear tabsenibdy m dccohianed with ledaimeHr wierehrethei spoolaand the
poi nt and the support structure is an adapter that

wead i cetier bROQENEa dre-fifemanb&xcavating tooth. 27. A
wear assenbly in accordance with claim1l wherein the

) R A e
U 1266, 28. .
confgel (reaT kPO artdra PR B Pag ooy Seglf e BB e

hol di ng the lock in a tlghtened condition in

curgilegansERlly abouina \iEBASY RSB 18, betier Aceasmmadate Swfftnhg ef thenyertical

1 wherein the first thread formation is a tapping
orientation®f ti@dockrdwgrusassenbly in accordance with claim1

further conprising neans for effecting shifting of

t hepver t A gadar adsemblyainiaocorddnct vathnelaige2 hfurthee corapssing an insert
the wear menber shift longitudinally on the lip. 31.

betfediPife RGRIThY d pRnifE GRAHARE ceadi, tthe GhsBitMabirdgUh trB&Y surface that
I ncl udi ng a cradfe t8 contact the wedge al ong a front

con‘?ﬂlggeﬁtp?hr Sy sﬁljfa%e%rfﬁ%b?ac{lg‘v' ng a front surface that

urve gener a transverse axis to better
ccogfocRt e 301000 Leterhoalin OSSN L e o

the \c,:\iatdlhe iglcl?lldég asél-urzléjdr éor;l(ggvecs?lgra).gé gsénggall?/gbggtstﬁg %ransverse axis.

24. A wear assembly in accordance with claim 21 wherein the front face of
the cradle includes a curved convex surface about the transverse axis.

25. A wear assembly in accordance with claim 21 wherein the front face of
the cradle has curved portions that are offset relative to each other.

26. A wear assembly in accordance with claim 1 wherein the wear member is
a point and the support structure is an adapter that attach together to form an excavating
tooth.

27. A wear assembly in accordance with claim 1 wherein the wear member is

an adapter and the support structure is a lip of an excavating bucket.
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between the front of opening and the cradle, the
insert having a rear surface that conplenents the

wo eoomnsur f ace of the cradle. 33. A wear assenttHUS1004/011266
accordance with claim31 wherein the front face of

crad| e |ncIud a curv d conc f ner
2ok ¢ ok svanay T Akoratnt R sTpind e efiathe  tarch
accor dance with claim 31 wherein the front face of
assqrply Eprchpilding the loelein atighiensd gordifiorin thaoperiag.gener al | y
about the transverse axis. 35. A wear assenbly in
ac % dans ewedrt dssgrhlliynm3decotdanes withheaiim dnwhemae thef first thread
the cradle has curved portions that are offset

forrh&lontis W @appingethedadot her . 36. A wear assenbly conprising
a support structure, a wear nenber nounted on the

Su p;qp rt &tvs‘e‘d{; Eéééﬁb@ﬂﬂ aBcdr@fitte WRIHSARAP] £ Ubh sd&é‘ﬁwans for

wear mber on L support structure, the sup ort
el %%heﬁmﬁgmg% e B S 4 e
K, h | ock d
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opening, and a cradle fit between the wedge and the

froft ofAtvear agsembhiin aceerdaaeawitie clatny ilfgrthercineluding a cradle to

front surface generally about a transverse axis to fit
contagtitheswvedge alonylacirenttsideytheteof,athe dradl¢ heviagenfromt $wface that is

effect shifting of the vertical orientation of the

curViRdgeAslyt dbBul\e HansRARexiS B bdtfer laBst@hrhb@hitd 3hiftingdbf theevertical
lip during use. 37. A wear assenbly in accordance with

orie a‘?i'ofpo?fh flﬁ@ﬁd\ﬁ[n CREPrising an insert between the

e ope ng and the cradle, the insert having
a rgar surface that . |, ement. nt surface of
Ehe ot ack @b gssennblyin ACSRUERE P dAiLeh R Eoritig an insert
claim 36 wherein the front face of the cradle
betwern tgefont ehiropering Hdathe Fadleade dusaer baving apwar sprface that
transverse axis. 39. A wear assenbly in accordance
compil¢rhends thierfroa@6 swifese off thetdnasllé.r ont face of the cradle
i ncludes a curved convex surface generally about the
t r 3sverAgavaaxiassembly in accordance with claim 31 wherein the front face of
the cradle includes a curved concave surface generally about the transverse axis.
34. A wear assembly in accordance with claim 31 wherein the front face of
the cradle includes a curved convex surface generally about the transverse axis.
35. A wear assembly in accordance with claim 31 wherein the front face of
the cradle has curved portions that are offset relative to each other.
36. A wear assembly comprising a support structure, a wear member mounted

on the support structure and a lock releasably securing the wear member on the support

structure, the support structure and the wear member cooperatively defining an opening
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40. A wear assenbly in accordance with claim 36

wherein the front face of the cradle has curved
w@ootioosst t hat are offset relative to each ot hBtT/UgD04/611266

wear mnenber adapted to nount on a support structure

fixed t excavaf i equi.pnent,. the r. mepber . .

for psghi3ines e dockc Ahcoiark RRPRIHEE Botedesmiovabieabp gpening to tighten
formation for receiving a support structure, an '

the Jogkrin ke epanings aad gicrdleafit batweemihe weslgr and the fzpntpf 4hg gpening,
hol d the wear nenber to the support structure, and a

the cradtshhaying/a dented froat swaface gemaraliyoabont atthaeswepserdxigtot fit against a
hold the lock in the opening, the latch having a tooth

coniplemémayeuaface i thb operigg tEfféce ehilftiniof the veRtitd] bfentation of the
prevent rotation of the lock in one direction in the

A8t Owea? I ot QR s AP REdinkl éﬁiri%q fhbiRE 42 A
We%ar rrerr%er in acco?dance \1,1\/' ﬁ: C ai%41, \%ﬁerei n the
| at ha I.th nt .5o,eng . .

o ek vibab B8y B B S ER Wity BRP I Rurfher comprising gpyinsert
a resilient mber. to hias t detent toward the

betwee ﬁ? ‘fja%’.t o t&%éepewa&@a t %cagfforﬂaf‘amssrtvhamgcq' A5 sypface that
wherein the detent is formed on a ridge that is

compdinengtthe droms surfase of thglcratdgment . 44. A wear nenber in
accordance with claim43 wherein the wear nenber is a
poid8 ofA aveaexsseudly ngadcontancematith dldim B6 aviicreimithd fignt face of
portion including a digging edge and the rearward

the E1@dRBAIQHes! Il ddBcaV e SAEKERL gchrally B&it \thdBarRVerdd @Bk er
nose. 45. A wear nenber adapted to nount on a support

SEIICt Ur g (fdax ﬁgsefn%zliy ?f&&%ﬁfah%?vﬁtg%é%?f?% whePn Y& Front face of

menber conpri sing ront Wo n, a rearwar

formation for receivin suppor. tructure, and an
the graaiETnej s Saet i e SerPef BRIl bokidh fativeEaxkn
hol d the wear nenber to the support structure, the
opé® ng 4 ntgap assebly in acerdanee Fahiaimo?0 Ndhsrain the Hont face of
mate with threaded formation on the |ock. 46. A wear
the eradiisdwas curved portiganthet sk offsetirelativel® eableothen t he
t hr eaded
41. A wear member adapted to mount on a support structure fixed to

excavating equipment, the wear member comprising a front working portion, a rearward
formation for receiving a support structure, an opening for receiving a rotatable lock to
releasably hold the wear member to the support structure, and a latch provided in a wall
portion of the opening to hold the lock in the opening, the latch having a tooth to
cooperate with a set of teeth on the lock to prevent rotation of the lock in one direction in

the opening.
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formation includes a projection adapted to be received
in a helical groove in the |ock. 47. A wear nenber in
wa@emengsnce Wit h cl aim 46 wherein the threadedPCT/US2004/011266
formation includes at |east one helical ridge adapted
to.be received in a helical graove in
HL

t he | ock 8. A
we at2- e nd d¥ear premben i pekerdang Flaarw&swgmmﬁ? fatch fias a body

including a latch that is biased toward the | ock, the
with it defeintnt eliagg a hemplemeney s¢réasnef ragehet 4eeth Anwihgrlock, and a
menber in accordance with claim48 further conprising
resifiestpnerhbertté bias phreod et sovoard Weertdethr om a rear end of the
opening to forma rear surface of the opening to

enggge t RQydaP GlembeP inMcdRiaddONAR Ehilt @2/ Wirtbl 4hddehbs formed

50. A wear nenber in accordance with claim49 wherein

on %gﬁgéﬁgﬂls chm\/%ggf% z?helfcﬁpéé ehor receiving a lock

vTng a cur configuratfon. 51. A wear menber in

2ooRl 78 S P T SR e 5 RpAP B W Rember
accordance wiith claim51 wherein the threaded. o
a peigt RRARN GKCavALRg, tRosh itk the dront yogking partion iReluding a diggipg edge
segnents adapted to engage a threaded groove on the
andwbelrparw&d fornatienhinduding atsockehfon gecaiviegan adaptsenoseo a
support structure conprising placing the wear nenber

on 4%)e sAppest nidnibet adaptedumh niduat dnoaNBippoRs sirictidee fixed to
wear menber and the support structure cooperatively

excs rtfélggeqfﬁgr&ﬂﬁ Thé Gear MERHE! EnpHsHRAD Bont Wikl Bortibh,Sd rearward

( rmation into the opening and threadedly
I A N T
o g R B 5 TERRSE (0P RUBEREL g
threfal(igcg tho(le'rrnat(i:gnngc{aiptseidntg nilart]eS \?VE'[%] itl?r%adaed formation on the lock.

46. A wear member in accordance with claim 45 wherein the threaded
formation includes a projection adapted to be received in a helical groove in the lock.

47. A wear member in accordance with claim 46 wherein the threaded
formation includes at least one helical ridge adapted to be received in a helical groove in
the lock.

48. A wear member in accordance with claim 45 further including a latch that
is biased toward the lock, the latch including the threaded formation.

49. A wear member in accordance with claim 48 further comprising a spool

that projects outward from a rear end of the opening to form a rear surface of the opening

to engage the lock.
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spool into the opening the spool having the second
thread formation to threadedly engage the wedge. 55.
w@20meodsdl i n accordance with claimb54 further PODUSIONYI1266
| atch assenbly to secure the wedge in a tightened
condition. 56. A.,nmethod in accordance wih claim53.
Fur Sher "R RPRF A SnroiBodi it PR oketehy e Sl gpstudes a
in a tightened condition. 30 .
trough for receiving a lock having a curved configuration.

51. A wear member in accordance with claim 50 wherein the trough includes
the threaded formation.

52. A wear member in accordance with claim 51 wherein the threaded
formation includes a plurality of spaced helical ridge segments adapted to engage a
threaded groove on the wedge.

53. A method of attaching a wear member to a support structure comprising
placing the wear member on the support structure such that formations in the wear
member and the support structure cooperatively define an opening, inserting a wedge
having a first thread formation into the opening and threadedly engaging a second thread
formation in the opening, rotating the wedge to drive the wedge into the opening to
tightly retain the wear member on the support structure.

54. A method in accordance with claim 53 further comprising inserting a
spool into the opening the spool having the second thread formation to threadedly engage
the wedge.

55. A method in accordance with claim 54 further including latch assembly to
secure the wedge in a tightened condition.

56. A method in accordance with claim 53 further including latch assembly to

secure the wedge in a tightened condition.
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