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ASSEMBLY Field of the Invention The present invention

pertains to a coupling assenbly for rel easably

sWELRD4P9SIdepar abl e parts together, and especi BETYSHH011266

securing together conponents of a wear assenbly used

in excavating o [ I nventi on

Excavati ng equi MW%§%%E§OUS wear

parts to protect underlying products from premature

wear. The wear part may sinply function as a protector

(Ej a _wear cap) or nmay have additional functions
elgoft%hefg RiigMt i ng tooth). In either case, it is

deS| rable for the wear part to be securely held to the

excav die rmgesenfuinyention pestains 40 éncoupling gssgmbiyn fprurgleasablygsecuring

yet be capabl e of being renoved and installed to

fsepaAratile pars together candeespecidlbn fonosecuringntogettien caroponents of a wear

m nimze, equipment downtine, it is desirable for the

\asgemblyeased pragxdcavating er thaikel e of being easily and

quickly replaced in the field. War parts are usually

BackEfbusfl of HieSRvétion™r €) conponents in an effort to
mnimze the amount of material that nust be replaced
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generally |ncIu es a ‘support structure that is'fixed
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i ojnt to the adapter. &aadapter is fixed to

urigg gusen dod Jvpe bey capable, pf ntsmoved and sipgtalled to faczhtate

[ ncI udes a nose that projects forward to define a
raplacemensy whemewori rin ordurdo suinipize equinmant dgmnthne/it odeirable for
PCT/tJS2004/ 011266 a single unitary nenber or may be
therpws ectanpartitoberapable pf fing easily amhquickly sepldzicd dh 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
rearwardly openi ng socket that receives the adapter

nose. The lock is inserted into the assenbly to
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strictly to the use of |ocks in excavating teeth,
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

adapter is a wear nenber that is fit onto a lip of an
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structure. Wile the point experiences the nost wear
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up on its front end to provide access for driving the
difficult and potentially hazardous activity.

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., US.
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,
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wedges out of the assenbly. This orientation of the

bucket can make | ock renoval difficult and hazardous
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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

hanmmer i ng a lock into and out of a wear assenbly, and
oY PHY%1y  effectively tighten the wear menRGT/EiIP04/011266
the support structure. In one aspect of the invention,
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Wi t hol&tonerﬁemg pf the invertiony ja taneredclech memberos fomped, ¥oighy threaded
and spool elimnates the need for bolts, washers,
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of parts. As a result of this efficient construction,
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to provide the degree of tightness necessary for the
hdMBGEEhiPpREAL i On  and/or to re-tighten the assembly
after incurring wear during use. In one preferred
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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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i ccordance 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 bammering 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 beiter 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.
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Figure 3 is a perspective view of a wedge of the | ock.
Figure 4 is an enlarged, partial, perspective view of

the wedge. Figure 5is a perspect|ve vi ew of a spool
oWQHMBYR. Figure 6 is a perspective view ofP%TfﬂB&W‘“““
menber having a latch of the inventive coupling

Vi e%&ig&&lﬂ”tﬁeﬁrhmpartl a! ) ex_pl oded, pe!‘spect ive

shown in Figure 6. Figure 8
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al t er Figwre3 issyrespectivé view ptawedgeafitisiedk t o secure an
adapter to a bucket lip in a Wisler style
conned&iguond issingalaggedopartal specipeetiveyian elohawedgeew al ong
a longitudinal axis of another wear assenbly using

t he | digure$ isk peospective. vidw ofiar spodidfithe lacker oss- sect i onal
view along the sane line as Figure 12 for an
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wedge and support structure. 7 WO 2004/099511
Redplidpadeabil 1266 Figure 14 is a perspective view of
the insert used in the al ternative enbodi nent of

Fi gur g 7E§Q Rdél, RRFPREAVE Mieky ¥f @ var Mbmber shown in
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faaey

uction. Figure 17 is a cross-sectional view
al ongFt AL §%r£,ecr§s%-sg<§: He eofl tgle]::&{plmg assembly 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 Iock 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.
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alternative enbodi nent. Figure 18 is a cross-sectional
view along the sane |ine as Figure 12 for another
alternative enbodinent. Figure 18a is a
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enbodi ment. Figure 23 is an perspective view of
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menber_is partially fit onto a lip. Figure 24 is a
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Riltgmativeoémbalirmengar t i al cross-sectional view of the fit

of the wear nenber in Figure 23 with the hole in the
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the Preferred Enbodi ments The present invention
Redk witlithat h eradlecoupl i ng assenbly for rel easably hol di ng

separabl e parts together. Wile the invention has a
br 0adetgmaP PAY {5 A dré8-sedtionklSviV@ iThistrathdy shifting 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 anothér
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

wear menber may, for exanple, be a point, an adapter,
aWEnoeteITd ot her repl aceabl e conponent. | n OPEL/US2004/011266
preferred construction, the lock 10 includes a wedge
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16 that tapers toward a front end 18 (Figs. 14). A

t hr eath éngr prefermed cagstructions ftiee kobok i Oiincltdes o wedgeol2 and a spool 14

hel i cal groove 20 with a wide pitch, is formed al ong '

(Figs. 225} edilthoughitealoek tan bk 1isbd tovaedRe a Wide dhgd bF comiponents
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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. 14). 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

groove form ng the thread about 1/8 of an inch w de,
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wi dely. The groove is preferably formed with curved
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posi t ibPpegelerred senspuetion, the piteh offthe theeadrnorthe wedge ison the order
at the expense of tightening force (i.e., nore torque

of ope ingh and) thet groove forming the tyesd. abGtcl/8 mfen indh wide, although the
wedge can be designed to match the particul ar task.

pitchodnid groseswitdtheconhd vhiry widetyoeThegfrodvecds prefdtablp dbrtheliavith curved
about the sanme so long as the wedge 1is not forned too
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strength. The spool 14 preferably has a generally
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(Figs. 1, 2 a In this exanple, the arns are
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against the rear wall portions in the openings of the
inerspsedothp sate ah whichethe weat membermovps 4o dhoset posikion eu the support
Simlarly, in this type of construction, the |ock

styotu is dnoreasest, butiatshe éxpehsatof tightening dayee (ireg ssorel tarqud is Séquired
t he wear nmenber and the spool against the support

to tumchewedge). 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
is not formed too small at the forward end to provide sufficient strength.

The spool 14 preferably has a gencrally 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
wedge (Fig. 5). The recess is provided with a thread

f oev4/@951142 that is defined as at | east one PCT/US2004/011266
projection to fit within groove 20. In this way, the

\&?ﬂq‘%ggﬁ%ﬂ d?qs]@og gﬁ%@@g%% Xr&n%o %ﬁidet%f(%t? %&g %]\XA if the opening
e R B4 SR LA o s
3%52&%5‘22&9%; IOt aohte o7 a8 e 982 OIS scequately

the helical groove 20 so that the r|d es are received

i anchored cSignilsslycinithis fipeof constrygtingethe fockcopldibe seversed such that the
openi ng when the wedge i s rotated. V\hl l e ridges 40

awesigp pefseadaighipsitho weatauentieoand the spaghegainst the sepperttructure.
recess 36, fewer ridges or even one ridge could be '
provi die bolly @6sifrspobol 1Huis tforered weitich geneiajly toougheshagieidyrecess 36 to
extends across the entire recess 36, but can have a

| receiver a purtion oF it wédge ¢Bigl £X1. THerretdse ispprevided with a thread formation
construction, the helical groove 20 has the sane pitch

2420fhgt fshdefink® ag ahleldt dnérijBetid. to Jithwithih peodvePBe InSthis way, the
tapered the angl e of the thread changes to becone

%i?%d%%éﬂms Anreny R préjettinttan take the

end 18 to the rear end 'S varlatlon reqU|res

5| R 0 RS0 A B 08
r}'ﬁ%ﬂg’(?m Dot Ch | her??am Spﬁ?e% ﬂa"%46 0% Mhaped as helical

2004/09 11 PCTIU82004/0 6 [ t i V. .
c“SﬂE‘t’%g‘t the, ame gyjeh 25 gb&?P g??é@@"@?@&\‘)zﬂ%ﬁ%ﬂsﬁem received
e could be formed on the fraont wal ortugn of th
ghe grogee (o mgve thewrdsge in or oyt of dhs epegne; wheg, the v 8‘? @Jm‘ed
of the ridges 40 on the spool. The ridge could sinp
Wi Sdgea 4t atnprefoablycarovias) sleig tha sate lepeth ofreesss 86.dper ridges
7, but could al so include an extensi on and/ or ot her
ror dgers omnridigeccould beprowided ipdssired n Fodtherheach oidge psiferablyrextends
to the inclusion of body 62a in spool 14a (as seen in
Fabi@Bs th emtird rédeds 369bid ca hiveé a 1ed3€r extensioh6f desidg@ls ( or
ot her projections) to engage groove 20

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

the other ridges). In these alternatives where a

t WQ208498951tat i on is formed on the point and/ oPCT/US2004/011266
adapter, the wedge could be inserted into the opening

suppor’® Sy SRSl SongBRn, et to BRABERrab A0 he wedse coud
tb]%:ﬁpf'ﬁgj %%?F\A%lflg B@F ﬁgrghg ?ﬁtge \%g%ggedygﬁégd fﬁém_rttég% %qﬁl{ion to of in
N i #46 Figpocle e Bt hald sty e providieTorpe oy €2 o

formations nmay al so be revers so that, grogves, are
fsgem R Fighres (9cnd s bt couldalse Wﬁgﬁ&}‘cﬁx AOd/gr ptbetidgss on the
a helical rid%e formed on the wedge. Wiile a ridige )
rfzams avall pertion!t therhele, pimilantocthelinglysion of hrdyfi2aiip gppol 14a (as seen in
grooves only in the spool and not in the adapter wall

(Figs. Yiand 10k Simjlarly,vae of oguesridpes (ostotlfep projections) éejengage groove 20
bearing surface as |and segnent 24 w thout the
reatildhinsteaddecfortaal emthe hallappatarerd tehidla 28 tn adapter 17 (in addition to
Neverthel ess, a helical ridge on the wedge may be

o7 @il liey e tha\bthbr ridgesiD G thegekRmtivesaherea thirend formtioh is formed on
recess in the spool in |lower stress environnents. In

tthé Poi ' ind&HtEd inilp! withtav € spool
ﬁ%ge%&a%%&gmgﬁﬁ%@m%edge ggw?gfgure 1%]). Spoctto

'ﬂ%ﬁf@%%ﬁ%ﬁa{nﬂep %hg rsgﬂ)ﬂtoﬂ fuchibe. 2AL il Be APpredifted SO Bole in the

co be desi gne e Into the adapter” wall "and/ or

. P, / . '
eint ekt 35 pE ik o BeAE e SRing Qi bl B 0 pggee and
that cuts a.thr LN .the spool .and/ or_adapt er, wal |

<Yept VIl pifiimk bl i e P38 8148 10 prooBA e wal of e
Recess 36 in spool 14 preferably tapers toward one end
$BEUBE.conpl enment the shape of the wedge and position
forward portions of the |and segment 24 bearing )
agai ndhe thnsed formations may pleo be Feveser 5o, bat; greavesrage formed in the
solid, secure contact with the nose of adapter 17 .
ppingsadam@erand/of spocl i receivé ahelival ridge fommsd onztgswnlw Whidga ridge
and | essens the stresses engendered in the conponents
wiagrbelised weftgm thé thireiant thel wiedgswith grovives bidlp invirspool and not in
assenbly 15. In a

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

portions of the |and segnent 24 in a vertical

oMYA (as illustrated). As can be appr cREEHUI04/011266
the purpose of this construction is to orient the

f N f QIE i
par al P:gfaﬂ?’oth% ﬁrgé%sgllolltcgﬁdtb kg&ﬂleeanber W ‘?%;lbg%dég‘é‘”w
' ' ' verd | cal ' ti.on.

1R heBOASEHoP ey b i o et G Sty ORBR
W th ngave curve that .is designed to c | ement
the. s REFE® b 18152000 Broril PR et onb £00 T8, Fomiplement the
of it rojected travel in_.a tjghteni directign. |ln
Bhprc b Wk atepiion toryaid porpeReof e 1 segmnets a4 bearg aganst
t%?pl i ed | oads and not bind with the spool during

ARBiT tocbe seacially mertieal or aytolid, sequrs genfact with the npss of adapter 17
In use, lock 10 is inserted into opening 21 in the
WRigs. Soanddi Mhis prientation stahilizee the wadgerud lessgns the styeasescangendered
on the nose 46 of adapter 17 (Figs. 1 and 8). The |ock
i thescomponénss whery thel vemsigel is imserted tighily gnt@ thewearcqssenstily 15. In a
conponents (i.e., with the spool being inserted
prefated donstructiyn, ithe receve isctaperad d1ewics sy tapet of el waige ¥6 by/to place
as a unit (i.e., with the wedge placed partially into

flreardgnrtcens ¥ hthe tafd Sdghtbff 24 BSEvertit® ofibRRicES ﬂﬁﬁual&ll). As can

arnms 28 are placed in engagenent with the rear wa

BOhppradisted AhO buipleSst @R dopsti@bn fﬁeﬁtlﬁfentlﬁg fSf¥ard )‘;ﬁﬂlﬂﬁs of the
S 1 so that

hen rotated to drive It 1 nto openl ng

r [ ]

o RN oA RNT il WP il ol S BREC WD they engage a5

[ . f Ll,porti.on 31.0f hole 25 and arns ...
Rt o ity Wicot (RlT B ot pmehin Hif 36 i
hol es,23. Continued rqtation, of the dge further
PIVIGP, ath, g, concayh whrys thefis desgRed fo complarient theshane of fhy wedge
a direction parallel to the axis_ _of the novenment of
Vhen 9 Wedgeispbthesad afiiksprojecied gayel ina tightening diregtion. Jpthis way,
ush the wear nenber 19 farther onto the support
'gﬁ edge ik basy abletosresisst the iappliadsloadsomdenbt drind: withethe spool during
desired tightness has been achieved. By using a
tighteningrl Nevegheléss, dthee shapekare possible.ng  openi ng 21, a

significant clearance exists between nuch of the wedge

and thess)ddoks 06§ insétted 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
opening. Even if fines did becone inpacted in the
opENIOA099%e wedge woul d still be easily ret rREHEIR0KP11266
turning the wedge with a wench. The tapered shape of

=) t i
SHEnHR 20 e FRRL2 phiss QR [ FRnPHRE obiiP 3P BERGIE 25 %h0d Bims 28 of

i jon. W ' t '
BT Bésg e i o ortls S0 B 2. 38 okt e wedge
i de _qgroove . in. the doe, i.n the .preferre . .
s BB ek or BB bt ol aCirgtion paralle o the axi
frgmthe | ock_and thereby ayoid hayin the | oc
06 SRt A crgint omio e AQPPIEE aoee) o9 Toap e g 28 push the wear
because of the tapered shape of the threaded wedge
megnber 4@ farther; ente, the Rupport SEuEREql (i (TS Tpiation igsopnpod once the
turn of the wedge. Rubber caps or the |ike (not ..
Jerined )tightngssihascbegn achieved; NBY Wbing @htapsred; wedge gt therlpgio Eeceiving
in socket 29 if desired. In a preferred construction,
apéning-2i, agignifvantdlearéne existpbasweahaiuchofites wedgetand theawrls of the
in the opening. As seen in Figures 2-4 and 8, ratchet
bpatity. 5Asaa eesphtefingsafodmy the diggitedoperdtiohi would @enerallyp notobecome
cooperate with a latch 60. By being recessed within
fikalydimpasted intdthe opeiihg) Beenlipfindlidid béromelimphdiécinctielopening, the
coupling of the wedge and the spool, or the engagenent

Wedgd \WoNIB YER b¥chiilyreRied bybfulmtifi HeSwekife 3ith £ Redhich.1 The tapered
Thegra?chet teeth are adap)fed téo 14 { 2004/ 099511 ¢t

b A0 Yt s BUOGMRIrg Ol the OBk lgheta B oRom of he
L Q8. : . 7

hink Bty i el a0, Wl B it b Bk BRI BM ot
dge,in. a tightening directi on but preyent rotati,on

e dasoisclopselod i PReSredauiyel' iie, @obne” BE N efif L pereod

be only forned al ong,about one third the length of . )

epnsyationalsoendsdo ffgmrﬂen%fromﬁée Vock R ferb3;aygid baving

teeth when the wedge is fully tightened for use. O ‘

theUpele beqoming Sesmenisd?l]|intoithe gasemblyon Meregvsh Pespise ofthe tapered

| ess than about one-third the Iength of the groove as

shepe pfthe thieadaduwtxlpe, ihe assembly iamuicklycioosened stithgnst arshort 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,

and the expected wear of the conponents and

r &G 29bd/exabrig of the lock. The teeth will prefRBEEES2P04/011266
be positioned along the rear end of the wedge, i.

e.,
\;@ehgggeefatbﬁ 6 I SRS eithEr b Real gﬁnsrkb@} 59 (Iﬁ%stkisg spool 14

y engaged agal nst the tfeeth an ress

€4 VA4 T . h [ range .
APAD1 End ) D SF B AR TS Boovty e B AR o pormi
that. inhibits unwanted, turnipng in poth directi.ons, but .
JRPlinp i e iedeP B Bebienipe difesion, RE' PrsVess BT ip o psening
of. the Ijke - i.e., the deten an retract under,

- hte tpesh genegnllydierd to el foom ﬂ%@%%&rﬂ therjgngth of
tightening or untightening directions. Further, .
FPAYE| 2hh topensurecengagement of Sapslatch) with theotenty when thenwedgods fully
is to design latch 60 to apply a force on the wedge
ttightened: for gae| OFcounte; ﬁicttedthmkbgq positioned along mote erhigss than about
wedge during use. Latch 60 preferably conprises a body
@De-dinict the dengtl ofthe groewbey déited. NThe mmabek iof teethi dridi theinlocation on
cavity 64 that is open in one of the holes 23 (Figs. 6
dind wédige dépent)dabgelyson thieGinmobatl of\irhvel exp@it& betteer the parts being
engage ratchet teeth 58 on the wedge 12. The resilient

EBifled togetss ahd tHe@xpeicdWeab 5f he BmPOREABCHRAThtightdring §the lock.

ratchet teeth and permts the body to retract into

G SR WALY pRSerhbl§ beipd§itional dldr2 the Pdar he of BIEORediESi.e., where the
driven into opening” 15 WO 2004/ 099511

isdee BAL G b e 1 60 chcifof EFRaREd RUEAR Kol ess in e
l.dges . 40. on spEeol e, the ridge has.the.sange
SleHg 3 apfiiled: SV ercilens i arinoienf 45 piRFpley i ¥ may bave
ri dges, ,40. . Since the spool. is, placedq i.ntq opgeni 21, )
BySHRRDIS Syfe g ity RRYAnisd A i Dot oy D Melpk il permit
cl earance to enable the body to_shift as needed to

Bpaing aunderthe forcgqef &avrenshircthe dike i bigye thesdetentifan retract under
cl earance need not be great (e.g., on the order of ]
suffigientr load ton permity rptatiope of sthe twedgy  inethwutightening syyowntightening
has only a small range of adjustnent where it can be
girexgiond. y Fndiser t dission of the teéth i possibley aAnethert dlternative s to design
defi ni ng

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
wedge 12 toward rear end 27. In this way, the groove

CWNO Woyeedte easily engaged with ridges 40 onPERESI004/011266
14 and ridge 66 on body 62, even if initially

T AR ol o S P
e b L, e e B3 5 2 p B g s
i e B Sl AT A 5550 2 BB, vt

friction or other neans. The body is  preferably

cofinay sereiye befy 62 iwith cleasance go e bedy fashiftiagineeded;to ensure
provides the requisite force to hold the wedge from
tthatrridgg 66 woinplymepts ridgeso?. oFhet dlearance necsknot be great (geg, on the order
resilient nenber of rubber, although other materials
ofU0.63 lnf ansinch ih rlargetesystenu) dbeGmisé sher spool \besl onlyt @ small range of
groove 20. As the wedge reaches a tightened position,
chefustrhent Wheregiomsbe preperlySfositidned with thalarestagainktethe walls defining
inclination of the teeth and the provision of

rdtds| 238 A ddifIHARY, ghsbve 20Rohidibe Tormedapitloy Birrdwiig twidth s dsextends
the wedge is rotated in the tightening direction. The

%&ﬁbn&id'l%@f%e&%\%ﬁ foRaid Ye2Snl 270 LR Way2 thé gréovRIcdld become

rotation of the dge. The detent is designed to be

TR B O R i
tﬁ'?f%‘}‘fﬁ%tﬁ%%ﬁ' leﬁ-g; #g?y\%ﬁg%gﬁ%ﬁgght%dggem as the groove
3BPhE Thson B S Bondd P ST el a7 S psive o v

wedge_ t hrough nornal use of the excavating tooth.

Apstgh whichs In turn, is bended in savity, 64,y an adhssive. Neverthrlesghe body
to permt retraction of the latch and di sengagenent .
@hd résdiedtmenberf qould berhwld incaanity 64 by dricsion®r othen neaws. oFhe body is
the wedge. Receipt of the ridge 66 and ridges 40 in
preferably Xoniposet oDplastiv, steclaomartyhethevemagterialthetoprovidgs fie requisite
even after | ooseness develops in the tooth on account
Foredvenhiold ghedwedgecfrom! uirgiag Yurifg besritivn ofethe excabetord @fdcthe resilient
60 could be positioned wthin a cavity forned al ong

i¥8hber 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

above when nmounted in point 19. In addition, an insert

( N2 2060 coul d be positioned bet ween wedgePQRUSRA(0K/011266
front wall portion 51 of hole 25 if desired. The

:é}&g{g%%oka é)b?legi x}; @ave§a%g{%g re%dggtéﬁf oﬁﬁjg%gl ue than
85450 54 5 8 4550, ok ot 5 3B o

ChiriEp ‘Jv@ﬁ?ae %orao °°°”’mwaﬁfwrm?&§pf BT Feitioh of g ltch and

vant a reas and still ro
tgﬁlt]ﬁ éeqslémr TENgESe AR eieh ?rh@l fgaaﬁsis‘r Receipt of

Further the front . surface of the insert may be
ftBe Fidge 6Gandwideges AP in groeve 20, functign 1o rptein the wedde iropeaing 21 even
25 to increase the bearing area between the adapter
Afigr loesenkssaleyelapadn thedpeth yn acehuntofiwearing ofthe sutfaces.esses
in the parts. Alatch or the like my also be used to
r et ai rAltcnmativelgcthe latch 6§ caulé be Aobitioned, withik @ dawity Forfiled along the
could al so be provided in the insert. In an
didne waH poxtion S iof Hole2Stin adaped 17.9 Thé thtchGyould AimlstidiDin théfame way
the latch 60a nounted in a cavity 64a forned in

26 AescFibababovt wieR Rhouhftd. in llpamt e, HRBRLNGY aﬂ%xsbﬂt(ﬁ& sﬁ@wn) could

Iatch 60a preferably includes a body with a heli cal

Lat cﬁmggé} %ﬁ%a@g@df&ﬁe sa%.h!\)/\%gma)g ﬁg{g?gjgse - The
%@%*&%M’f%ﬁ%&%g’ with gt %%é%%é”@o%?%“ﬁ%??%amsm
TR el el e e Bt 36l 1 Beniict i dpces opening
s e e i o

Although | at ch 60 Is shown aligned with the ridge 40
threads daving a swaller pitgh for grrater mechpaningbadventags enatherseaspes, and still

“be fornmed anywhere along recess 36a. |If the latch were

proyislei & lapgeosirface area anithhwhigh ¢m bearcaggiostithe adapter] sFurther; dhe front
to be re-positioned in the groove 20 to engage the
siefaee bf @ecnseit mhybe forfméd to 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), ldck 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.

11 and 12). Neverthel ess, a spool with a latch, Ilike

| EWOPPS11coul d be used to secure a point t oPEGHUS2004/011266
adapter, a shroud to a lip, or to secure other

SSPEH e vedge WHRRIE foml %d’ﬁﬁh@@ime glh%? &ﬁw&mﬁ the latch is

enbodi ment,” arns 28a of spool 14a or med

:‘I?Q'rgh{t oglyélggg&fﬂ&et‘{m ﬂﬁ@%ﬁh@%ﬁ ?%e surfaces iy Figure 9,
ST BB R 20k S8 o s 10 A o
b 3 i e e DstosEans Temref ot wodae, the ah could

o] d hole 78 that is all ed vvlth hol e 80 forned
'e‘}? 5(&5063@%@ alopg, Frogssiifire I g, latsh veese genositipyed, fhe teeth 58 on

def| ne an Sﬂiﬂ) ing 82 into whi c_h Iock 10a i s received.

554 il osiipRedn de oo 20 tosmasgedte deest 653 of
separ ate conmponents Wi th the spool 14a being
ilateh 69d.ed in opening 82 first, but may possibly be
installed as a unit with the vvedge 12 only partially
pl acedocknlon isdHestmtedeith 4 spoel 14acthat ie udapted fonase inleWhisler-style
|l ock 10a is inserted into opening 82, the wedge is
racthohineetlt (Figs ME ahd U2 @vevegheleds, 2pbolovith & latdh, YiRe 1abh 60a, could be
wedge into the opening 82 (F|g 12). The driving is

e to5eRArelUd ipbint th hE , aPtidudSiy § i 'lﬁ;' Bk Yedird Btlfef‘ Separable
adapter against lip. Wth elongated holes 78 in |egs

Sqmeitie, Pt 26y ARl PRt MR 2 o8 By o formed
can '%{% re- %#@ene%n%é%ﬂc g?ﬁgewg‘?@’eﬁ b Biae with the
el iRt 7' Crtorull Sraedsh 8155 ard of§ Wil saptr 17.

nbodi IS dl ussed ve for use w.th the tooth can |
5, 55° Dlated g i of G adapis LY simitie theokp THertfbe epavating

above an insert 90 can be provided as part of the

Buike. b Back of theniogs Fashidcs wa clongafed Role T ahés Mignodvrith hole 80

the support structure and the wedge (Figs. 13 and 14).

formed & lip 76. [Bier aligaet oliscis, 8@ caopetatively define an dpening S2vnto which

as lock 10a with the addition of insert 90;

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 int(z 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 clongated 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, conmon reference nunbers have been used. The

insert preferably includes a rear surface 91 provided

a snooth recess to conpl enent the shape of the wedge
WHEROI499Sedge is in the fully advanced posi tRGHUS2004/011266
al t hough ot her shapes and/or the provision of ridges

tsfcl Blohgatdd 68:)%&3 Yy t¥ 1861 Ean P ré-tiBhtBAkd dsinelieliGn Ris ArfanipbrRsht after

of ridges 4 possi bl e. To  prevent novenent o

Gy DR ool el o Bt o eS8 o varery
1ok P Roliin Piputel BobP ft sl ine RS 1 e B in 2 Whiser

fﬁ,rlwtion .to protect the lip fromwear and/or to fill
AW EHBFYCE opening in the lip or other conponents. A

| ock iin accordance with the present invention could b
uSed 3 L0 abavey ohgsert 30 GATchs RSPISHHLANRaH! st 1ogk BRreen th front
wear nenbers) to_ a bucket |ip, such as disclosed in
tall nogtionfithe heje jin thesupnortsyyrtireAnd he wedge(Figsol3 and 14). In the
10/ 425,606 filed April 30, 2003, entitled Wear .
Alnstated gmbodimente lakgl@bris thedgwe 88 logk 18a geithothe additipn ofiinsert 90;
is hereby incorporated by reference in its entirety,
bencascagiman reference mumbens davk tegn psede r'hedpseitipreferably includes a rear
serial no. 10/425,605 filed April 30, 2003, entitled
Wirfiice A4 Serovided & efmobthCravadt it gorhblementahEedhipe of the vedge when the
herein incorporated in its entirety by reference. 19
WeigD140 QRO Aty dfvinde®$a61661) lalBOh &&ﬁdhp?e_’tfdnﬂlb'i the provision of
alternatives can be used to provide additional support
Algds Qo bE AdERed HarabveC N in dddiH BinIRAGT ridiéd aHfossible. T
an%kthereby increaé% the T éﬁg§etﬁE conpoggtgg. ssible. 10
an (ElQur 8.1

RiFet SR8 ¥nfn 1B el oty ARGE of, e el o et prferably

al t.ho her varjations_ a ssi bl ar e, shown
RGP e ¥RldeR 8 76" NoyBBas s T B BunBtippihg coutd be
bucgket. In this ex I the ends of |egs 174 of
H’H‘aﬁ? Shourp the et %é%e 3‘*‘? st ?“”SBMP@%% H!%‘m;fg%g weatand/or
for additional support, although the stop bl ocks are

1l anseplargedopening iz Bigilip o5 etheheaninogents.n addi ti on,

insert 190, between wedge 12 and the front wall of
t he ofsdetknip agordancet wish itlicppresent veatiomeebuld bé used 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

addi ti onal support for the insert and increased

sWQ HBEYIPM which the arns can be wel ded to tHME/V$2604/011266
As can be appreciated, a clearance 193 can be provided

Wi t hi t
gy P AR R o

%@m’ésl%g& (? F‘%‘fﬂg&%rewﬁ%ﬁ}pl nc udes a troug(ﬁgpo
.S2:@Fgms:@%a@&pfeagsgep%%zaﬁkmozLig&zf‘gw%%lgfM}n&*m%‘zﬂv e
PR copitctiot 35 opodl PR BBt offlr i oé%%zﬁ poggibie) &re shown

sverse axis I.n this enbodi pent rear surf
%@?ﬂnsﬁn jdapter 119 9adin ionf sp-sxeavating uek%td tbémwﬁle& fhg pnds of
so as tq be curved generally about a transverse axis
Aeia 74 28 edaptes 11 are adaped it againstsiomblocks L0 for pideiopal wpport,
14 for insert 90). Nevertheless, front surface 204 of
althengh thogiop blocks are oot essentiabansoeuld be omitted.cdp additian; énsert 190,

define a generally vertical tough to receive insert .
begvege veedge 119 and thepfront walh of the opeoing B9 incthe lipe isnpravided with
12. The rear wall 191a of the insert 190a, then,

exichdbdaeme 192 toovetlizrtheinaéryand @ntee surface of therlipd Thesef extended arms
shape be received within the formed trough. The trough

provide dddiiofal SUppoRCPr thelihsértaha heredSed MarfdE¥d by fishlthe arms can be
PCT/ US2004/ 011266 be reversed with the trough on the

weRdRl tto LS. h A sClaR WasHH &Hﬁ&&cflcﬁﬁmha?l o3 a4 e prbPfled within the

front wall "of openlng p 176 coul d be formed

gggéflh @F%ggt abut the front face
?&cra Bgﬁé%ut an | nse 190 is preferred to
pr ot egt .enab it
cons: s ot SXarfle ISR o a5€39f  8'cpbli oF SRy blyveen te
| | e the ter 4.1t0

ReE 908 A A0 i 200 prefBiab s ablunes S eoneh Shaped rear surface
aI on&ﬁt he inside and outside surfaces, of the | I&g:hl
207 (ke surfaqs 91 pfdnssrt 99;ip Figyre, d4to boar agninst the wedge (plthough other
rearward notion, the legs wll still tend to pull
susfages ate pessibiglyand aenryed; ponsawhfrentifage 204 (i-hecurvessgenarally 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 reccive 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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o~

apply substantial conpressive |oading on the wedge and

a build up of stress on the wedge, which leads to a
reduced usable Iife. By using cradle 200, the wedge 12
aivD 2004/0845 200 can swi ng about insert 190a (iPETIS2004/011266
about the generally transverse axis) to acconmodate

tﬁe ePbrb&f Wik keCorcilph ol ¢ lﬁ.fﬁg;ggg &f%@wﬁws&ﬁ%& SWihe ¢ e The

uce the stress™int I nCreasing t

t For 119]] shown in
Ef‘%? A dt el 19 i B 00 gg@ﬂ-b%*t?f%%@wmwﬂ to directly
t of t ter d to cau
B B B e B b 2. BE e o0 s et Bate gpe tip and
&sgﬂ tiurface of the ]opf 176. When used w t hout
sef’glﬂ pdth ex5ting ipeonstrgehions. o so be a concomi t ant
rearward shifting of the |ower In regard to the
prese Yhep,adapter 1 ﬁ.@%dhmeéma%em@wweuwbeﬂdamﬂ legs
g can cause a high conpressive force to be applied
tlé' tth eShift depgitudivally; d &1, cforward rand riearwerd; aldngt thel ipside and outside
certain magnitude that is usually accommbdated by
suifgeee of ithenlip 1 76.h A lthedgle theWise loftstap bleeksoF20awill Hinitcthe asarward
illustrated in Figure 18b, the forward shifting of the
omtien, the tpgs svilhstill =ad to pull forwardy In afycevenn ddé stdfting of the legs can
shifting of the cradle so that the interference fit h
pplp abdtatial Bom ?m@mt lodéing lbANthe WeApé ahe ACkuild 619 lof tskt6ss on the
same anount of forward shifting of the adapter |eg.

Wed MO v BB ol rédddd a0 4{r0 1 35Ging ii%ﬁné Righ! th@%a‘% 12 and

the wedge enabl es the lock to automatl 'y ad] ust

Fiddle 200" Gl i aBou 0EH 300 B L%P@q%iﬁﬁﬁ%?%#‘%é%“&is) to
%%??’?fc‘b‘&rar?@‘ﬂ%ﬁat%z%%&é b 10 P i SR e g s in the
ol e pertastia e oble oo Sibeumiamont o general |y
transyerse a gg to be recei Vedaqcﬁal nst a _concave

rear SRirampleops shovay in Higwss 18mand,]8b, dhaenpligetion of 3 downward

cradl e and wedge are adapted to shift to accommodate
load on ke frpntgnfdge adapter ajl tend torausethe upper legoofiadapter 1 bhtp 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

of fset formation. More specifically, front face 224

i MO WeHYITA upper portion 225 and a | ower porPEHHS2004/011266
226, each having a convex ‘curvature such as used in

gf}g%pg@gégg g.m?edgs Bhdifds thOTdkk % aaaﬁaeéau; raﬁ@%ﬁ ,Iyoagasbetgﬁtﬁéme the

convex curved surftace pretrer

AR 0 ek Fostiind 5 Rl o o) 023 B B4R o Jocalied
conpl enent ary rear rface. Cradle 22 t hus

SOt b it ook Cpponefls- Rafctlartt ikredes o
but is thipner for use in smalle openipngs.in lip 176
and adBR ernatiye cubodimntod ¢Figame 200 rapdle 10 daciares = dyed convex
can be used wth a shortened wedge 112 to accommpdate
firpat sysfape 2 hd)(isx, curved abens aagenerally transyersq axig)ip be received against a
enmbodi ment, the spool is also elimnated. Mre
sprcave ireay| sugfacec phiisert 190b.i Ao thig cmbedineant,cthe forastle and, seedge are
234, in generally the sane way as cradle 210.
eidaptadcto shift wmdiceorBodate the shifiiig afdke logs efhe ndapterailfhu@8dr load as

whi ch abuts against the lower leg 174 in place of

dizomssedlabove for\$fadkIDd/ 099511 PCTI US2004/ 011266
Further, cradles can be used in the sane way with

convepk iafidthér aNefidfvePdtihsieioh (Figre 20 TR4iS240 is formed with a front
non-rotating wedges) to provide the sane shifting of

8 20 P hlfvih P a6l formaG &P m@?g%‘tﬁ&}@ #1016t e Zﬂem\l):lﬁ@et%-ﬁg upper

I'n another alternative enbodi ~(Figures 23-25),

5 225 403 IoRel Bhitioh D0 CEach kit bbbl R s vsed
I pel ud a_pai fede 3 0 straddl e the ||
TR0 i 6030 Borfion, 22t i A b R ofvan vt urtce

for ith an openi 378 for recgjvi,ng a, wedge 12.
SRy Shont; G0 s3Be Tpiils OF rar e FGiAER PRint a4 upper and lower
i ntegral_ portion of Iegq5374 to formthe rear wall _of
BEANS 4253286, Jpsrat 19bshasa pemplementay; repr susface o radle 220, thus,
construction as disclosed above for spool 14a (or _
epesries iessergjally| the samé wway ragrerggdie) 280,t bntfis dhinner fonmee in smaller
side 375 of leg 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 wall

381. Leg 374b is shorter than leg 374a to enable the

wear menber 319 to swing onto lip 376 and pl ace shroud
SWO 208499 eni ng 380. In Figures 23 and 24, wBEFTUS2004/011266
menber 319 is shown parti aIIy svvung about lip 376

with _ e .
1 o TR, it TAPHE il i e Baie Sy Wl by Fr&looﬁaf@%g% 4nd spool
3 wedge,.12 i s _i.nse ed a S S
%%wm# i b &%W%ﬁeﬁ P&"ﬁséﬁi SRIARAE B2 [l to better
used in jety of different assenmblies to hold
bege h{"g‘%g{fég’?er V\hlle the invention is
partlcularly suited for, 9 use in securin a poi n
an adaptaseth eéﬁéfelaﬁmedstammeﬂ Elsed23-85)a ﬁPOQ’hS“ is formed
i nvention can be used to secure other wear nenbers in

cnteematly iwith tbpavear member H19. Sinthis wonstruetions @pdirand) W9 or other wear
conmponents that nmay or may not be used in excavating
apember i ineludes R pain af | legsh374a o steaddldi the Ulips 39, dAmeclegndy4a (in this
the preferred enbodi nents of the present invention.
¢xamplesthe irmer legpisifadiedarvithanapening B 78 for peveiving wwedge 12nd\ spool
alterations may be nmade w thout departing fromthe

4 9 dase(ofl othenvistcforied) as s intifgrdl Portiof \Of [igi 379 té forflahé ReFwall of

inthe clains. 23 Clains: 1. A wear assenbly for

e 8781 ISl B BB Hro i@kt he Garfie HORPMbtructibh HEHHElSsed above
a wear nenber nounted on the support structure and

BodelBTGARoN 147 bl ibfechTRE
suppo‘?t str ﬁlrlet"§ gHMlgg?Jport '[uct ure aﬁgl&ﬂ&e o Ofleg 374
I e [
ﬁﬂ?fa{m@%ﬁiﬁ %é‘l%ln& Ieat éw@ag 381 dggﬁ %gﬁbof di:gﬁ& g 374a
end end, le ten i n . ;
8 i line it ey éffr#dbi'ﬂawsap ‘lags shroud 314 inteyopening
S ectio wedge t i ng tovvard he | ead]
i i*r% L&wﬂfﬁ ma? e Alq Reshown xm&.ﬂh@q lip 376
fornmed wit h a helical thread that extends axial Iy
¥y shrond 344 pkout & besplaged withirr hale380dadips376; Kince mearctaqsml;er 319is
thread being threadedly coupled to a thread formation
fillyfitendipcad 76, gedgedR is insertedand tightenedas disblesedeabgee. noves
the wedge into the opening to tighten the lock in the
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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opening. 2. A wear assenbly in accordance with claim!]
wherein the helical thread on the wedge is defined by
a helical groove. 3. A wear'assenbly in accordance
with claim2 wherein the groove has a large pitch so
Cidgims: a substantial portion of the exterior surface of

the wedge eXd sear dwewmidyn fenaicpating odquipment aonipgrsing a support
groove to provide a bearing surface for the lock. 4. A

WeBUCRES STelr MbnlSéromeaned on the Shppoft stridtiiehand a Iock releasably
conprising a spool fit between the wedge and a wal

2%8%‘?*”‘%2‘“?%6* e B e ERRI S by stfucwfe and the
e R A AL *baébﬁw“*&‘*br%’@§ﬁ'ﬁg“rieafm the lock
9 oov&ﬂngﬁéﬂqaﬁgﬁ{?ssewq ccor aé;%@:gn&hsﬁ'! ai mwgag betwesn

on the spool as at | east one prOJectlon to engage the
giSolradingrand tiailing, endssanta, reynded cerpas seetion.t fhecwadge tapering
6 further including a retainer to resist |oosening of

t ioway thecleading andedongisshstantially theentinedength, and heiof dformed with a
7 wherein the wedge includes a series of teeth and

t iredica bthagatkthat extends Sxiaily efing emnéxteridr susfade &f thee vetige, the helical
engage the teeth. 9. A wear assenbly in accordance

Vthdade béhg‘l tRredRER Boridled ttseé Rhi@a@ fofrRatiRt in hé f&benung such that
groove A wear assenbly in accordance with claim?9

vmmhrbfttn's BRI the bl 15 4GB onkhind oY b tock in the

permts rot I'n on one
%#Enﬁ wear assenbly in accordance with claim7 wherein
t ainer is

2. A wear assembly in accordance with claim 1 wherein the helical thread
on the wedge is defined by a helical groove.

3. A wear assembly in accordance with claim 2 whereln the groove has a
large pitch so that a substantial portion of the exterior surface of the wedge exists
between each palr 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 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 whereln the helical thread
on the wedge is defined by a hellca| groove.

6. A wear assembly In accordance with claim 5 wherein the thread
formation in the opening is formed on the spool as at least one projection to engage

the groove.
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nmounted on the wear nenber. 12. A wear assenbly in
accordance with claim7 wherein the retainer is

mount ed on the spool. 13. A wear assenbly in
accordance with claim4 wherein the spool engages the
~wear. nmenber and the wedge engages the support

structure. a1 8 $EHRbordhAc@agien dagiee Bnifarther including a
cl ai m?lZJL V\/nér g’ieﬁé\t%% @’S% has a generally C shaped

conti gurat i [ body and a pair of arns.
I%t.amﬁgk%%lsg&oé%ﬁ{@oﬁﬁﬁélaggggﬁance with claim4 further

i ncluding an insert at. en PRASH edge
t he s%ool . 15’93';6\%@PLQS%Wﬁﬁceta%\pg%@e?wwﬁ ﬁr‘eﬁr? the wedg
claim4 wherein the helical thread n the '

insladss 2 e of feethrand NicdeiHier aEneRp priceliBngy Blgbef detent to
is a groove structure. 17. A wear assenbly in

aogagedthadeethi th cl aim 16 further including an insert

t hat engages the wedge opposite the spool. 25 18. A

wear @ssenfl weamassesthiyl imaecordance Mitinelain R wWeeFein the teeth are
spool includes a retainer for resisting | oosening of

tmeBe 8t grooldle opening. 19. A wear assenbly in
accordance with claim 18 wherein the spool has a

gener ahl y A %%Qerﬁggrfih Hebardante Wiatclaift bwdeseia thedngagement
rns. .

and a pair of a . A wear assenbly In accordance

Bhiye #ke%‘lt%ﬁ*%?é\%&*@%ﬁ%ﬁﬁ%?@F&V‘*ﬁ%‘“&ﬁé‘?‘é‘?‘*ﬁ‘?‘ﬁé‘°“

| i : :
vy om f s gasempl, MeGRifarite Efin Ml T AR e retainer is
with claimJ. wherein the wear nmenber is a point and

mesntediidhe waar eember.i s an adapter that attach

together to forman excavating tooth. ) .
12. A wear assembly in accordance with claim 7 wherein the retainer is

mounted on the spool.

13. A wear assembly in accordance with claim 4 wherein the spool

engages the wear member and the wedge engages the support structure.

14. A wear assembly in accordance with claim 4 whereln the spooi has a

generally Cshaped 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 helical thread

on the wedge Is a helical ridge and the thread formation in the opening Is a groove

structure.

17. A wear assembly in accordance with claim 16 further including an

insert that engages the wedge opposite the spool.
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22. A wear assenbly in accordance with claim1 wherein

the wear nenber s an adapter and the support

structure is a lip of an excavating bucket 23. A wear
assenbly In accordance with claim21 further including

a retainer to resist |oosening of the wedge. 24. A

wear ad8enbRywkar @ssemblynire ascordantai witi olsiay & whengin the spool
helical thread on the wedge Is a tapping thread. 25.

Aimridesd retainétfackisiting lougahingDfities wiageinsthe Rpehing.
structure for use wth excavating equi prent

conpri 88N9 Rl B8sériSly W BEcorB ey WEQ cldhp F'@Refein the sd:mol has a

structure such that formations int wear neﬁ%er an

t r [ I at j - ' ,

| BhetaRROS o ARKBIER BRRIRILNES ¥ pOB) AR a BRI SRND0

and, railing. end | engt h_ext endi b en.th

i B0 and® WA BRsHmaly i 88raed BRI TS Yaeheih e arms each
section, ., the dge tapering toward the | eading en

TS Bndaer adEs (ot 0Bs oRATIIRP ERe AT A4 WiETEB g Inner edges
formed with a helical thread that extends axially

Sivsige fremesackygther anthey extepd awaydrona thebodyar eaded! y

coupling the helical thread to a thread formation in

t he ofdi ndh weamassembiytin mgeordance with oldirnl whetdir the wear member
opening to drive the wedge further into the opening

i atpaiing ayd ted suppdrb etrustare REghedaplertthat attasw tégether to form an
structure. 26. A nethod in accordance with claim 25

eksdvaBhg 66YtR! | Sing inserting a spool Into the
openi ng, the spool having the thread formation in the

P28, A SR AR il g e e
rfddipter Snd thaSuphont MRS & £lip bF Sn Mo Sting bucket.

23. A wear assembly in accordance with claim 1 further including a
retainer to resist loosening of the wedge.

24, A wear assembly in accordance with claim 1 wherein the helical thread
on the wedge is a tapping thread.

25. A method of attaching a wear member to a support structure for use
with excavating equipment 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 into the opening having a leading end, a trailing end, a
length extending between the leading and tralling ends, and a rounded cross section,

the wedge tapering toward the leading end along substantially the entire length, and
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28. A nethod in accordance with claim25 further

including a retainer to resist |oosening of the

wedge. 29. A nethod in accordance with claim 25

wherein the wear nenber is a point and the support

Strueture Is an adapter that attach together to form

aeinge farmealt witly at ledichl. thédad thavexterdisi axially donghae exigrion surface of
claim25 wherein the wear nenber is an adapter and

t:Ag wiidBgort structure is a lip of an excavating

“bucket. 31. A lock adapted for receipt into an opening

def i ne‘ﬂ{#ﬁ%ﬁ”@?@?@% HY RelicaP WHEBS b S thtedd ?ktﬁafation in the opening,

assenb I'ng equl pnent, the |oc
conprising: a wedge having a first end, a second end,
ongi tudi nal axis extending centrally through the-

first and second ends, and_.a round tegl.0 f .
about PRENEITORGracEa N e PRETNG th BFLS B eR Bfiffer nto the
first end for initial receipt Into the openin t he
opeaingdp tighiy eetain th waer MEMIDeR N tha FURRILIEIHDSy 27

spool including a trough having a generally concave | .
sur f ad@é.f oA methwidvinragcordanc clafn @5 furthes somprising inserting a

projection to engage the helical groove on the wedge,

speolwatly ¢hepehing, theospodichawing the dliredt yforroatioredn the opening to
together in the opening by the engagenent of the

ﬂilﬁb@édl}@ﬁgéggﬂ-.awaagé,i cal groove such that rotation of
the wedge about the longitudinal axis translates the

vedgeqizn t JTalogy L R ¢ ﬁ{u?&é' ibluding a retainer to
par al Fgf tgqpﬁfgﬁpéﬁg}cﬁr | Hg? amgleg?]d al ong theu tlr%ugh

f.the | . ighten the lock in the opening
?%é$é%%§%8§'%§fﬁ€e§vﬁgé1%dge and the spool to press the

separabl e co nents in opposite directions to,h

the t %g c oﬁﬂ'g%ﬁg dn taﬁﬁ%rfjﬁsge “@é‘ cigfn? ?&funﬂ%@@&‘gﬁ& g fetainer to
with claim31 wherein the spool includes a body and )
eesiet loosenipg of thaowedges of t he body, each said arm

including an inner surface that tapers outward in a
rear wa®.d dAmeethodin accordance with claim 25 wherein the wear member is a

point and the support structure Is an adapter that attach together to form an
excavating tooth.

30. A method in accordance with claim 26 wherein the wear member is an
adapter and the support structure is a lip of an excavating bucket.

31. A lock adapted for recelpt into an opening defined by two separable
components in a wear assembly for excavating equipment, the lock comprising:

a wedge having a first end, a second end, a longitudinal axis extending
centrally through the first and second ends, and a rounded exterior surface about the
longitudinal axis that tapers toward the first end for Initlal receipt into the opening,

the exterior surface including a helical groove; and
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33. Alock in accordance with claim 32 wherein the
projection on the spool includes a series of said
helical ridges in a spaced apart relation along the
trough. 34. A lock in accordance with claim 33

‘further including a tool receiving formation on the

seconda epéblaficitiding weagghiavinge gdricnsllytdoacaeisierfacedor redeiving the
| ock in accordance with claim 31 wherein the spoo

| pedgd andat Wun@ﬁl@{'&iﬁﬁ tdkn etrRliesdsosve drthelwstige,

extending away fromihe trough. 36. Alock in

accor it i j i

or i cotegredeidheithisParf et i eRicdl? AR 1UgAhEIIA I apening by
| at i al e trou K., :
rerahefielt 4 1bE B i e heBapoBud ShER HARE Fotation of the

formation on the second end for rotati t wedge. -

9605k atun Yoo loaading! s Fapeitesc e e h 36 ABRERE fn a direction

an assenbly for securing two separable conEon nts

tgegeralyparaliebto thedongtystinaliaxls %rwl?@ag& thgfough e&m spoghto tighten

the wedge having a first end, a second end, a rounded

dhedecls duttherpeaing therelw causiog tharwedge and thedgrool to press the

further being tapered toward a first end for initia

rsapaiaiie cormpendnieeinappoikhg direttionsito diold theltwdicogpongatsrtogether.
of spaced arns extending away fromthe wedge and a

body y.ti QMokRifAGHIASTE Wih CRMBIWheRA¢ the 8psbl Adiudes a body
including an inner surface facing the other said am,

SR Brmg! ogpﬁﬁ{e i Icﬁgﬁ%g@@? :re'ﬁgﬁ Egtﬁeéhﬁ ingitidi n Inner surface that

opposite a I'ng a troug

i de osi,te the arng. receiving the wedge, the
%&ﬁﬁ%ﬁ%?ﬁ@a@aﬁgﬁhﬂmti on for cooperating with
the exteriogr thread of the wedge, _ and ret ai ner,,

resi | Bént | { lppkidaccarianse twmrﬁﬁk%a whegelp e Brolsction on the spool
| oosening of the wedge, the wedge and the spool being

inclusiesuserios ofipaidheliogjaidges in a spacschppartt rejation along the trough.

34. A lock in accordance with claim 33 further including a tool receiving

formation on the second end of the wedge for rotating the wedge.

35. Alock in accordance with claim 31 wherein the spool includes a body

and arms at opposite ends of the body extending away from the trough.

36. Alock in accordance with claim 31 wherein the spool includes a series

of said helical ridges in a spaced apart relation along the trough.

37. A lock in accordance with claim 31 further including a tool receiving

formation on the second end for rotating the wedge.
38. A lock adapted to bé received into an opening in an assembly for

éecuring two separable components together, the lock comprising a wedge and a

spool,
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such that rotation of the wedge about an axis

translates the wedge in the opening in a direction

generally parallel to the axis and al ong the spool to

tighten the lock In the opening thereby causing the

wedge to press against a first of. the conponents and

t he ar e yedga bavipg@ fusbem assecngdi arst, agrogpded grass sepkéon, and an
conmponents, the wedge and spool thereby pressing In

oEptesior thread cibei wedget furthet bieing éapered dowprine fivst end for initial receipt
together. 39. A lock in accordance with claim 38

wireneheopdring,hr ead has a large pitch so that a
substantial portion of the exterior surface exists

bet weetheéegsdd ifk':!tma a phlpef &&&@darhﬁs é%&é’(’{dlﬁgaﬁ:aPﬁﬁl‘rLﬂﬁ wedge and

surface for the | oc 40 A lock In accordance” wit

L it SR T Rifhofn ik rig e Hris® Ehth 368 ol MAIGHAz an inner surface

rea e retainer

mﬁf‘%iﬁ’ ﬁﬂ%eé‘ %@85&’%%59%36 R “*ﬁgﬂ'eaﬁwwi@@ the opposite

29 42 | ock,in accordance with cl aim 38 wherein the
HRRY; iReiudings2 trqugh, PRig§idp ARPLBIS the Aras, forekegeiving the

tofaC|I|tate engagenment with a tool for turning the
thestrough B‘@E-l g adlvend paciondor igoeperating svithHibe anderior thread

t he medge i ncludes a helical groove and the spoo

|afdhe dedge, and aaetainergpsitientlydpased bgdinsttherwebge to resist loosening
segnents to be received in spaced portions of the
gfeloywedgel. A | ock in accordance with claim 38 wherein

the wedge includes a helical ridge and the spoo

i ncl udRe waddB4RP sﬁd&%&vfﬂﬂéﬁdé@ﬂ b?@pﬁlﬁ@ rtﬁ%%’tﬁer fn the opening

segnents tO recelve spaced portions o

SLE Pt et e, GG BBt ERBLUR 6B iodHh 1 e oponig i
%dﬂp(ﬁc?‘gn ggn 3? E)Qrea'ilél tof}ﬁe axl%kan%o r]Bng &engpo%l %egghten tﬁle i:ck in the

opening thereby causing the wedge to press against a first of the components and
the arms of the spool to press against a second of the components, the wedge and
spool thereby pressing in opposlte directions to hold the two components together.
38. A lock in accordance with claim 38 wherein the thread has a large
pitch so that a substantial portion of the exterior surface exists between each tum of
the thread td provide a bearing surface for the lock.
40, A lock in accordance with claim 39 wherein a series of teeth are
provided within the thread to cooperate with the retainer in the trough.
41.  Alock in accordance with claim 38 whereln the thread on the wedge is

a helical ridge.
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t he wedge having a first end, a second end, a

| ongi tudi nal axis extending centrally through the

first and second ends, and a rounded exterior surface

about the |longitudinal axis that tapers toward the

first end for Initial receipt into the opening, the

ext er i 2. suAfleaieiniaeconanegwith iclaimt38 wherein ther weddedirther includes

the spool including a trough having a generally

cahomirg fownbtioreaf one end & facilitate ehgagemigre, with 3 baad fiat turning the
thread formation coupled to the first thread fornmation
ojyelife Wedge, and a retainer resiliently biased

agai nst the wedge to resist |oosening of the wedge,

the wegge apQpbidn RBAlaaRes ot BiafR(88 WhereiPliRfl wedge includes a

together Int openi ng suc rotation o

Yﬁ;&%?hé%ég%ab%ﬁ B iﬁéﬂg@?-aﬁ%%hﬁi sﬁﬁ%aaégﬁgf Pﬁﬁ?ﬁﬁg segments
<505 Feaived i oeory et i BRSVBpent ng (her cby

causi ng the wedge and 30 the spool to press the

separ a‘g‘ﬁ-e o PRk i BECoTHARS Bath: elatm r%twl'tﬁﬁ%]ntg‘%l‘yﬁﬂge includes a

the two conponents together. 46. A lock in accordance
vielinalotidgeranibtherspoel| incitides 8sedes pfispacedsaparphslicabgroove segments
arns extending in a direction opposite to the trough.

48 redeivespaced poettoriscifntive hefidahridge@i m 46 wherei n each
said armincludes an |Inner surface that faces the

ot her /.M MIsEK/\GGEted thfe rddeVeds Intd afif Dpdhing!iBcan assembly for
direction away fromthe trough. 48. A wedge for use In

{sﬁeﬁmgar agﬁ@&r‘éﬁlé‘%m&@ﬁ?ﬁéﬁ?fts %gpgﬂg 2%‘2% Féﬁgﬁ%fﬁﬁra wedge and a

§§@| ving the vvedge the wedge conprising a rounded,
8 raIIy conical exterior surface forned with a

t hr ead t|on extendlna substantial ly al on
"

| engt ﬁh%ﬁ” a firsk eptly 8 RecPd (BNG ¢h onﬁwalmér ggisaextending

spiral groove for translating the wedge into and out
Gﬁmft‘ﬁibl tgrnughrtge fipstand second ends, and a rounded exterior surface about the

longltudinal axis that tapers toward the first end for initial receipt into the opening,
the exterior surface including a first thread formation,

the spool Including a trough having a generally concave surface for receiving
the wedge, a second thread formation coupled to the first thread formation of the
wedge, and a retainer resiliently biased against the wedge to resist loosening of the
wedge,

the wedge and the spool being threadedly coupled together in the opening
such that rotation of the wedge about the longitudinal axis translates the wedge In
the opening In a direction generally parallel 1o the longitudinal axis and along the

trough of the spool to tighten the lock in the opening thereby causing the wedge and
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rotation of the wedge about an axis, and a spiral |and
segnment extendi ng between adjacent turns of the

groove, the | and segnent and the groove each having a

width with the wdth of the | and segnent being | arger

than the width of the groove, and the |[|and segnent

deiki spopDtcapfess the beparablp danaportents opdsite ruirestipes toheld the two
conmponent and an opposite second bearing face to

cempsiientd@gettieer separable conponent to K. thereby
resi st | oading between the wedge and the conponents.

49. A df dges I#k?ﬁﬁ@éd?&é‘ﬁc% Wit Blafh ﬂWﬁ&erﬁé%‘pBoF iRBludes a palr of

wi dt h the T'and  segnent 1s subst antlda l'y larger
f’;\?ﬁ&%ﬁ%&%&%%&&?%ﬂ %8%?%@;9 coo/ﬁﬁpwﬁ glenlgna series

I
O on " R R et RALTE e BRI St Ay rptucesan

turni ng formati on at one end to faC|I|tate engagenent . .
JiReY Siriaga|thabfaces e AENEY EMyaBE vhEREingbe NG BIACRR diverge in a

accordance with claim 48 wherein the series of teeth

adinection away fratndie towght hird of the |ength of the

groove. 53. A wedge In accordance with claim48

wher ei48.t he\ tvasrige doe useclin nedeasablyd skcuringa sepacaiie components
for a latch. 54. A wedge in accordance with claim48

W tHe e piiralilh compohendefning Arpepening fis réduivigg thewedge, the
extends toward a wi der end of the wedge. 55. A wedge

rdgéngﬁﬂvfig é"fo%d&& e ell,\]f éﬂéhkﬁféxt@ SPLurfddaFormed wnth a thread

tion at acllitate engagenent

f%t"@t@efﬁ%ﬂdﬁré %@%ﬁﬂﬂﬁ@ﬂﬁ@@#ﬁ gy of e "%dﬁ‘éaf“mmﬂmﬂ"“
Inebisies spia] 0w taneie R WeBPvBt A Bt o b opening upcn

converging walls, a socket that opens in the rear
rasatien: ef the wedge about an axis, and a spiral land segment extending between

adjacent turns of the groove, the land segment and the groove each having a width
with the width of the land segment being larger than the width of the groove, and the
land segment defining a first bearing face to cantact one separable component and
an opposite second bearing face to contact thé other separable component to
thereby resist loading between the wedge and the components.

49. A wedge in accordance with claim 48 whereln the width of the land

segment is substantially larger than the width of the groove.

50. A wedge in accordance with claim 48 further comprising a series of

teeth formed In a segment of the groove.

51. A wedge in accordance with claim 48 further comprising a turning

formation at one end to facilitate engagement with a tool for turning the wedge.
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fixed to the excavating equi prent, an openi ng

extendi ng through one of said walls to comunicate

with the socket, and a resiliently biased latch

projecting into the opening and defining a thread

formation to engage a threaded wedge to secure the

wear nidberA twedgeeimaeseordance witheclainmet® avherein the series of teeth
accordance with claim56 further including a cavity

| exterid arily Bbeutl axecthird ©f tHeckenghdf thégrodveear nmenber in
accordance with claim57 wherein the latch Includes a

body dsd.i nin@edfein Acpdhdcerwind £19in 4BAviverbmsthbitésth are inclined to
nmenber to bias the |latch outward. 32

define a ratchet for a latch.

54. A wedge in accordance with claim 48 wherein the width of the groove
narrows as the groove extends toward a wider end of the wedge.

55. A wedge In accordance with Elaim 48 further comprising a turning
formation at one end to facllitate engagement with & tool for tdrning the wedge.

56. A wear member for eicavaﬁng equipment comprising a front end, a
rear end, converging walls that converge toward the front end, side walls extending
- between the converging walls, a socket that opens in the rear end to receive a nose
fixed to the excavating equipment, an opening extending through one of said walls to
communicate with the socket, and a resiliently biased latch projecting into the
opening and defining a thread formation to engage a thﬁaded wedge té secure the

wear member to the nose.

57. A wear member in accordance with claim 56 further including a cavity

in which the latch Is received.

58. A wear member in accordance with claim 57 wherein the latch

Includes a body defining the thread formation and a resilient member to bias the

latch outward.
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