4 January 2006 WEAR ASSEMBLY FI ELD OF THE | NVENTI ON The present invention
pertains to a wear assenbly, and especially to a wear asserfuanubhgr20dse

wi th mning, excavating and earthnovi ng equi prent. The inventive design is
particularly well suited for an excavating tooth, but may also be used for
t he support of other wear nenbers. BACKGROUND OF THE | NVENTION I n m ning
and construction, wear nenbers are typically provided along the digging
edge of the equipnent to protect theWEARIASSEMBIYhe | i ke and/or to engage
and break up the ground to _be gathered. Accordingly, the wear parts are
subj ected to hi gh%ﬂﬁ'—g’o?%@ﬁﬁé”\ééﬂﬂpﬂi ons and experience consi derabl e
wearing. The wear parts nust then be rePI aced on a periodic basis. In order

to minimze the | oss ofPEESER nYentiolbPariginsdop eahassemply. arst esregialvitaa t he
wear assenblies a Lcal | nuf act ured as .two or re. separable
conponents i ncl udlymﬁa(f;II %9%9’3'5‘56 re%%a"ﬁ%' rﬁm{fx‘@a?xcﬁ’éﬂ%%@pg?ﬁgﬁm%vd@p‘f fPredt. ot t ached
to the digging ed | : ' A t..0r . Dbej cast al ong
an edge of the exggﬁlg%(’ f&gle g\e/iggégggmggérw %féélétgﬁﬁaﬁ% F %%a&%hrngﬁglag'r%lﬁecti ng

nose for supporti gy kids bBRad BEIRB Slippoitisf otiEAleat MsRErs, Nas a socket that is
recei ved over the nose, and a forward working end. In a point, the working

end is typically BACHGROWND OF gHEMgvENDON The wear nenber substantially
envel ops the adapter nose and thereby tends to protect the nose from wear.
For exanpl e, dependi nin wiming andrcoestyictivn, fveart members grengpiedlly prdvidee alopg t went y
poi nts can be successively nounted on a single adapter before the adapter
becones worn and iha digsing esiije 10k fecgewipment towotect the bucket or the fike and/or to

engage and break up the ground to be gathered. Accordingly, the wear parts
are subjected to highly abrasive conditions and experience considerable
wearing. The wear parts must then be replaced on a periodic basis.

in order to minimize the loss of material due to replacement of wom
parts, the wear assemblies are typically manufactured as two or more
separable components including an adapter and a wear member. The
adapter is attached to the digging edge by welding, mechanical attachment, or
being cast along an edge of the excavating device so as to present a
forwardly projecting nose for supporting the wear member. The wear member
has a socket that is received over the nose, and a forward working end. In a
point, the working end is typically a namowed digging edge. The wéar
member substantially envelops the adapter nose and thereby tends to protect
the nose from wear. For example, depending on a variety of factors,
generally five to twenty points can be successively mounted on a singie

adapter before the adapter becomes wom and in need of replacement. To



1 4 January 2006 accommodate repl acenent of the wear nenber in the field,
the wear nmenber is usually secured to the adapter nose by a Jawanedd0s | ock
(e.g., alock pin). War assenblies used in mning, excavation and
construction, and particularly excavating tooth systens, are subjected to
| arge and varied forces applied in all directions. As a result, points and
ot her wear nenbers nust be firmy secured to the adapter to withstand the

axi al, vertical, racemsedatadepldca@mentads theafsip ndmmbebhltheeld, FRARSS mevibbr at i ons
and other kinds of forces. Vertical |oads have been particularly

troubl esome in t has ubuallyg eeqmavn thef alapiesnase dy agemevabledekki(bgl, all@r@in).0
"rotate" the wear nenbers forward on the adapter and at tines result in
the ej tec]'E i ont ﬁf t he ne}/ﬁr ?SSR;['TLW!@T !Jﬁlt;d !I'mlﬂir@gt)fexeaveticmdlam ewr:strmziisa, grcbvi de
suppor or e wear, nenber, the |oc n nost cases also plays a large
role in ][et ai ni nlg Rarficulagy Frcayrirg lr*@%*? %{ES:?‘F&- P?aﬁﬁ@ic*ﬁ%fql?@glga'ﬂ V?‘:ﬁﬁ@f@?ﬂd tand
nose 2 and cormpl CRIAR A1 SEreBee. A e PRB AT pter Bogntboun apetboand.
dosnvard Toad b alab@eBRl ©ihe AL IENARGR of gl Nerde: sreliaply o
moment force that \LigRdRadd & KOf & g%&s \Jﬂi?ét[bhs An®BinkNG g ot f %shy%ﬁgéPad Pis

generally transmitted to and resisted by e upper S1e e tip 2c

contacting the frosddsaitde IeeRipatiiars @6Midsome (ih GRGAUILEE hARGH edBd DY the

| ower side of a base portion 2d of the nose contacting the base or rear
end 4d of the poi rendralet et téndrto frotae? 1) wear TRy BRI ONhE QSRS fr M a

counteractive nonment to resist the nmonent forned by force P. As can be
appreci at ed, | ar get times resak inf the efestionasf the matber. While the walls of the adapter
nose provide support for the wear member, the lock in most cases also plays
a large role in retaining the point and resisting_ loads, particularly moment and
reverse forces.

In a conventional footh system 1 (Fig. 22), the adapter nose 2 and
complementary socket 3 in the point 4 are wedge-shaped and include
converging top and bottom surfaces 2a, 2b, 3a, 3b. A central downward load
P applied at the free end 4a of the point 4 will ap;:ily a moment force that tends
to rotate the point 4 on the nose 2. The load P is generally transmitted to and
resisted by the upper side of the nose tip 2¢ contacting the front end 3c of the
socket 3 (reaction force A) and by the lower side of a base portion 2d of the
nose contacting the base or rear end 4d of the point 4 (reaction force B).
These reaction forces form a counteractive moment fo resist the moment

formed by force P. As can be appreciated, large vertical forces can create

substantial ejection forces. Moreover, the impacts, vibration, wear, and



substantial ejection forces. Moreover, the inpacts, vibration, wear, and 2
4 January 2006 presence of fines, etc. exacerbate the diffi cauldnuanf2006
resisting high ejection forces. In the present exanple of a central
downward | oad P, the vertical conponent of reaction force A in general,
equal s the dowmward |l oad P plus the vertical conponent of reaction force
B. However, because of the converging walls of the nose, the hori zont al

conponent of each pfsdbe JfGAEL '?&tﬁiég‘%&é tﬁé?jgﬁ%ﬁéloﬁ rbstivg (19 e?’&” rection

that tends to urge the point of nose. ext ent these orces are
not resisted direghic¥s by the geonetry and friction of the nose and socket,
they are resisted as shear |loads by the lock pin. The repeated application

of high shear |oads calm {pleasresdndaRARNE P lay cenfral) Bovarivi=ps 2d PNthkhertcack pin
and result in its breakage. Further, in such conventional teeth, the | ock
pin is typically hampenad of reattiongbiae &, &ngbrieral) eighigs el dbwmwafd joad Pakal  f or ces
applied primarily by the placenent of the holes in the point relative to
the hole in the adbptverticalosemponppivel, esactione &aréa P. of Hawaven dlegausendl #wapt er
will tend to | oosen the connection and Increase the risk of |losing the

| ock pin. Accordi rfgMere E‘%E’a'l'sdtflﬁ‘%]"ﬁe'ltge rieeal comperest PV%'&P“O%F%?"?QTQN ly in
t he defi ned t he t whe

devel ops. Ther | ocRIEERATRG B iErm Fovast SFesior S Kia 1o e B¢ PoRboB BN ng by
epeatd bl o o 5.3t e 5. SRR o IR RO,

el astomer has Oftﬁtf?%tlgﬁ%f‘tt{él r%%@%n& Qoék%f'ﬁ’i;gﬁireh&%léooéé( HRhPIokbs ﬁ{r‘me%él@” to

mai ntain a tight et ween the ter en wear | ng
pin. The repeated application of high shear loads can place unacceptably

high stresses on the lock pin and result in its breakage.

Further, in such conventional teeth, the lock pin is typically hammered
into place and tighfly held by frictional forces applied primarily by the
placement of the holes in the point relative to the hole in the adapter nose.
However, wearing of the point and adapter will tend to loosen the connection
and increase the risk of losing the lock pin. Accordingly, the lock pin is often
inttially set very tightly in the defined opening so as to put off the time when
excessive lcoseness develops. The lock pin must then be driven into and out
of the opening by repeated blows of a large hammer. This can be a
troublesome and time-consuming task, especially in the larger sized teeth.

A take-up elastomer has often been ptaced in front of the lock pin in an
effort to maintain a tight fit between the point and adapter when wearing
begins to develop. While the elastomer functions to pull the point onto the
adapter, it also reduces the lock's ability to resist the applied moment and

reverse forces. These loads tend to place more sfress on the elastomer than



begins to develop. Wile the elastonmer functions to pull the point onto the
adapter, it also reduces the lock's ability to resist the appldnadry20dént
and reverse forces. These |oads tend to place nore stress on the el astoner
than 3 4 January 2006 it can withstand. As a result, during use, ,
overworking of the elastomer can result in its premature failure and | oss
of the lock pin, which then results in loss of the point. The |oss of a
poi nt due to pin filgganuwithstando s sesulp rduing Yse rrvpruerdng efitbe eRBIPMBMEIN resul ts
In premature | oss of the point and wearing of tge adapter. _nose, but al so

i n possi bl e damagd®s¥ s reraatyre; fRilye ﬁ'é@/["g% oh fgdedspingwhiiuthep fesulfs e g
material, particularly.in m ni ng operation. Mreover, since the adapter
is often wel ded iﬁos&ogglgpofrg.m acenent of an adapter usually results In

significant down tine .[—,ﬁé"lowgreégé]&gidugFog%}ghﬂp%%bsé%eg@&j gés}YF“Qthpgdg’H"g ent

poi nt and nose designs have eve I'ncrease the s Ity of
the poi nt - adapt er 5O URl rBelits!iF BHEatlrl Sods A ARS pbAN U Groaliy 6 B8 laakiter POI Nt

and | essen | oadi ng on ck. I'n one tooth design (Firg. 23) the front

end of the nose 2'nogéithut QRE S posibleAdnRR A nichivibSaRat thdy berpro€Bssing the
configuration having upper and lower stabilizing flats 5, 6'. On account

of the stabili zi ngxtdvatedSnatedalcparticuderly doawmiaing opleesion. P'Mopsoveh inte ¢l end 4c’
of the point 4 wll be transmtted to the nose tip 2a° so as to generate
a vertical reacti cdaptericoftéh walded in glagec replaceméentof po adaptérysugiyiresultaliv i zont al
conponent tending to eject the point fromthe nose. Nevertheless, the
reacti on force B significanidpwn tigpe ferthe diogingsemmeant.i al forward hori zont al

conponent at the rear of the point that tends to push the int from
P A variety oP different point and nose desi&sﬁ'lave rip eve}opecg fo

increase the stability of the point-adapter coupling, reduce the forces tending
to eject the point, and lessen loading on the fock.

In one tooth design 1' (Fig. 23) the front end of the nose 2’ and socket
3' are each provided with a squared configuration having upper and lower
stabilizing flats 5', 6. On account of the stabilizing flat &', a central downward
load P’ on the free end 4¢’ of the point 4’ will be transmitted to the nose tip 2a’
so as to generate a vertical reaction force A’ which generally has no
substantial horizonfal component tending to eject the point from the nose.
Nevertheless, the reaction force B’ will still generate a substantial forward
horizontal component at the rear of the point that tends to push the point from
the nose. While this design improves the stability of the pdint over the
conventional tooth system, it still applies a substantial ejection force and can
place high shear forces on the lock.

In another design, such as disclosed in U.S. Patent No. 5,709,043 to

Jones et al., the nose and socket are each provided with a front squared



the nose. Wiile this design inproves the stability of the point over the
conventional tooth system it still applies a substantial ejs4eddnuvary 2006ce
and can place high shear forces on the | ock. In another design, such as
disclosed in U S. Patent No. 5,709,043 to Jones et al., the nose and
socket are each provided with a front squared 4 4 January 2006 section and
rear bearing surfaces that are substantially parallel to the |[|ongitudinal
axi s of the toot hsettiont airds rearnbearingt sudacest thet eonistbaientialy eafallelf tot front
stabilizing flats and paral | el bearing surfaces create reaction gﬁ_%ces at
the tip and base \¥@itudiaal guis of thedeothy I isirepsiiuctons Heycombinefl cHpct okthen
vertical reaction forces wll in general  not %enerage S bs&antsiaﬁlg1

hori zont al conponé’r?f“s’?tab“ﬂﬂf@é’ramWléfa"‘?'ﬁf*@m@d"ﬁg FaCtGRETeRFRR T % 0 ces the
forces tending to push the int off of th h IhinZil Ng of
the point also reé'gc@éj b?ﬁef P’lpﬁﬁ é\%sﬁ ﬁx%ggﬁ%@%ﬂ?%&ﬁgwﬁﬁt Sg"tr?ﬁs)ﬁgfcédapt er

nose for reduced w&vﬁi{ﬂ%rces%ﬁl\/ﬁgg%nﬁ%ﬁﬁfgem% ;ansﬁnf?él RSfizohBF EMpanessich as

I npacts, etc.) as as rever orcés can st apply high shear forces

to the lock. I'n ong Gligl, FRSEMBUCSE Greaty bSdes ARSfbricd thhding BPusItheNO.
4,353,532 to Hahn, the point and adapter are each provided with a helical

turn or thread so polnbaff of 16 aBQté Suh StabiRiMCLF dHeqint ialss rédines shiffhgwmd axi s
when nmounted on the adapter nose. On account of the threads, the point

rot ates about the mdvemgnt udi thel paint sorofthd hadapteot hosendorgeetuced | weapngsses t he
| ock against the adapter nose when ejection forces are applied. The |ock
i s much | ess |i kelNevetheldsai inulfiple othenficiorst (Resheasiiinpapts. Glc. ) WAl @8 S8\6FFef or ces

as opposed to the high shear forces applied in conventional teeth. Wile
this constructi on fpEessaneiil apply high shear forces to the lock.

In one other design, such as disclosed in U.S. Patent No. 4,353,532 to
Hahn, the point and adapter are each provided with a helical tum or thread so
that the point is rotated about its longitudinal axis when mounted on the
adapter nose. On account of the threads, the point rotates about the
longitudinal axis of the tooth and generally presses the lock against the
adapter nose when ejection forces are applied. The lock is much less likely to
fail when under these kinds of 6ompression forces as opposed to the high
shear forces applied in conventional feeth. While this construction provides
great sfrength and retention benefits, the nose and socket are complex and

more expensive to manufacture.



great strength and retention benefits, the nose and socket are conplex and
nore expensive to manufacture. 5 4 January 2006 SUMVARY OF TPHENURKYENDGON
The present invention pertains to a wear assenbly that provides a stable
coupling which Is able to resist heavy |oading wthout placing undue
stress on the lock. In one aspect of the invention, a wear assenbly

I ncl udes bearing rfaces t rmed such that the wear nenber is

ti ghtened onto thegm}(&’:.aﬁlﬂﬁ plication of certain |oads on the
wear . menber. In one eferred .construction, 1t ear | re
oriented such that thgfhehBrrng% ntar %’bﬂ%'%ar‘n sniosa g%afgg%ﬂ@nwgpgbg@%%nerat ed
to resist, for ex e I ' i ; S Lh&Rt ed
rearward so as to%E)Q&is c‘ﬁ?@%’r“%ﬁ%@r h%%% }e‘&'{vﬁlgkzét}{m @ﬂﬁot @Egnggapter nose.

I n anot her aspect gpfsddnant Rgntion, the wear nenber rotates on and off of
the adapter about its longitudinal axis to better resist ejection forces.

In a preferred enbodiifesie asgeet bPHR! invéhtibs AGRANRIskaity intiudbs Geamigal | y
linear rails and grooves that are easy and inexpensive to manufacture.
These conpl enent aoadeaithat sxedorgied euels thah tiel wedr neeralsss dsrlightened dndw thea nor e
sl ender profile than otherw se possible wth helical threads for better
penetration in ex@dspiei with theeappiicalion of sepie logfls aptthe welSumBMgeo olpeaneand
rails also avoid the generation of high stress risers due to the use of
relatively shar p Pipfestase sonptugtiong they bapiingl pwtaces Hire arignted sugh ohaletheaspect -

of the invention, the adapter nose or socket of the .
horizonta c}c):mponents of reactﬁ)n forces generated to resist, for example,

centrally applied vertical loads are directed rearward so as to push the wear
member more tightly onto the adapter nose.

In another aspect of the invention, the wear member rotates on and off
of the adapter about its longitudinal axis to better resist ejection forces. In a
preferred embodiment, the rotation is accomplished with generally linear rails
and grooves that are easy and inexpensive to manufacture. These
complementary rails and grooves enable the assembly {o have a more
slender profile than otherwise possible with helical threads for better
penetration in excavation uses and less use of metal. Such grooves and rails
also avoid the generation of high stress risers due to the use of relatively
sharp grooves used to form helical threads.

tn another aspect of the invention, the adapter nose or socket of the
wear member is formed with rails that diverge as they extend rearward. The
complementary nose or socket then includes grooves that matingly receive

the rails. In a preferred embodiment, the vertical divergence of the rails



wear nmenber is formed with rails that diverge as they extend rearward. The
conpl enmentary nose or socket then includes grooves that natisgdnpuarye2086ve
the rails. In a preferred enbodi nent, the vertical divergence of the rails
6 4 January 2006 precludes an axial nounting of the wear nenber and
requires the wear nenber to twist as it is noved onto or off of the
adapter nose. In another aspect of the invention, the adapter includes two

beari ng surfaces Loned. .an_ opposi sides of the |l ongitudinal axis and
facing in opposi t@gﬁcieéc% g)ﬁ@.m ‘ErR'gg ﬁ?%%”f@ﬁﬁ@mﬁiaﬂ’%ﬁ?‘g"ﬁeﬁé%“ﬁ%ri ng
surfaces reduce uaivd® Wi a6 filaohd: 5t Bl Beri@esnd Dot tom of tLhe

nose. Moreover, the bearing surfaces are prefera ned as part of

rails on the adapter Mok @sbdt B hedRLAIGH, o Zashaneg “REhig On- 1N
anot her aspect of the invention’,; t he gdapt elr'noese nd S0C esﬁ%gfbagﬁy wear

menber wi den as t isefaes tpesitloriear woPoyite SiBePofMthe ieHgh@dndg HRR IS ing int e
adapt er and socket include conplenentary rails and grooves that diverge to
require tw sting oppesite digtionsenten plufeirad) ebstinlehftthess bddting apmsds uct i on
provi des sufficient clearance to receive the forwardly w dened nose into
the socket to bet®dee sy an dipcettiens Bfers he theedop medibetiom| of thaaidser aspect
of the invention, ,fhe lock is tapered to fit into a conplenentary channel
to reduce fricti offredsh disbearno sudaces gee prafeeablyi fommeshals parkpbreid omthet he

ngt h of the | ock does not- frictionally

| k. | t hi fi ti t he |

slofde thoulgfl g??&h%ﬁ%ﬁé%%ﬁ’g?% fe‘e It freharet gagessedlion si des of the

h | t th f ) i f th k it i
T ed or ot emoneg 1'dn B8RS Rbed P BRI b HRbEE fodand Sristobe. |

i ncl udes wear member widen as they extend forwardly. In a preferred embodiment,

the adapter and socket include complementary rails and grooves that diverge

- %o require twisting of the wear member during installation. This construction
provides sufficient clearance to receive the forwardly widened nose into the
socket to better resist ejection of the wear member.

In another aspect of the invention, the lock is tapered to fit into a
complementary channel to reduce frictional forces and ease the insertion and
removal of the lock. In this configuration, the iength of the lock does not
frictionally slide through aligned openings, but rather engages the sides of the
channel at or near the place of engagement. Hammering of the lock as it is
inserted or removed is avoided. In a preferred embodiment, the lock includes
a lock member to secure the lock in the channel to prevent unwanted loss or
ejection.

The foregoing and other objectives, features, and advantages of the

invention will be more readily understood upon consideration of the following



a lock menber to secure the lock in the channel to prevent unwanted | oss or
ej ection. The foregoing and ot her objectives, features, and adsarnag@s of
the invention will be nore readily understood upon consi deration of the
following 7 4 January 2006 detail ed description of the invention, taken In
conjunction with the acconpanying draw ngs. BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1 is a perspective view of an excavating tooth systemin

accordance with th sent .invention. .Fiqure 2 is an expl gded perspective
view of the tooth @eﬁ{egm%eﬁ"ﬁﬁo e% &'f é"vle%ﬁ't B, 4P B?{ELB‘CQQ%VV’@'T "%Fﬁ

adapter for the togihnsy ifdgure 4 is a front view of the adapter nose
only with the front brggrrlﬁé@%%ﬂr ace parallel to the plane of the view.

Figure 5 is a rearpRersESRIFRION GMVTAE DRARANGBE for the tooth system
Figure 6 Is a rear elevational view of the point. Figure 7 is a partial,

top view of the tooth Eigaieem isFi @erspedtivé Sric of %Seﬁﬁ%ﬁng%&mvéy@ﬁé’npin the
tooth systemtaken along line 8-8 in Figure 7. Figure Is a’side
el evational vi ew ofcctrdangeonithttheopesdnt werdioh.or nounting onto the adapter
nose. Figure 10 is a partial cross-sectional view of the point nounted onto
the adapter. Figure 1figire 2ds aeexniedef perspedivagewiof thé taottesysteat.h system in
accor dance .
Figure 3 is a front elevational view of an adapter for the tooth systern.
Figure 4 is a front view of the adapter nose only with the front bearing
surface parallel to the plane of the view.
Figure 5 is a rear perspective view of a point for the tooth system.
Figure 6 is a rear elevational view of the point.
Figure 7 is a partial, top view of the tooth system.
Figure 8 is a cross-sectional view of the tooth system taken along line
8-8 in Figure 7.
Figure 9 is a side elevational view of the point positioned for mounting
onto the adapler nose.
Figure 10 is a partial cross-sectional view of the point mounted onto the
adapter.

Figure 11 is a vector force diagram of the tooth system in accordance

with Figures 1 and 2.

Figure 12 is a perspective view of an alternative embodiment of a tooth
system in accordance with the present invention.
Figure 13 is a vector force diagram of the tooth system in accordance

with Figure 12,



with Figures 1 and 2. Figure 12 is a perspective view of an alternative
enbodi ment of a tooth systemin accordance w th the present4 januant 2006
Figure 13 is a vector force diagramof the tooth systemin accordance wth
Figure 12. 8 4 January 2006 Figure 14 is a side elevational view of an
adapter of another alternative enbodinent of a tooth systemin accordance
with the present invention. Figure 15 Is an expl oded perspective view of a
second tooth systemin_accordance with the present invention with an

alternative |ock. Fi guFidUiEsl4 isasidglqvatignakyign ofansagapter efanothetdiemativet h
systemwith the alterpati ock in i.ts |ockin sition, Figure 17 is a
Eér; i al chr 0Ss- s;apt ?'Bﬁ ‘m‘\)ﬂlt;éa? {Oﬁﬁ'esﬁlstﬁmlﬂ)’ht@?clof%é’el‘%ﬂﬁi? If"f?lse'ﬁi"ﬂﬁ';’ H‘16. Fi Igu.r e

is a perspective vi i_qure S ar view
of the aIOt er ﬁat ive | ocE}ﬁg%g?tg'ggn%Lélﬁdegapﬁgs:ﬁgfdvg% Wac’rg a3 ef’oe'}dﬁg?l \%S%ta"{'og'} h

system Figure 20 hofiafidfintheWoSint FOGHR iR oh Slisiiivg fock 0CK Inserted into

a toot h syst em Fi gure 20a Is a perspective view . .
Figure 20. Figure 20bFIgﬁrea1E$tsd@ﬁ¥rti§1V§id§ vibl & f 1R EecBR® Mol Byskdnd Wit K-

Figure 21 Is a side view of another alternative |lock inserted into a tooth
system Figure 21 alterrmtive pekis fteRikingepasitow, of the | ock shown in Figure 21.
Figure 17 is a partial cross-sectional view taken along line 17-17 in
Figure 16,
Figure 18 is a perspective view of the alternative lock.
Figure 19 is a rear view of the alternative lock engaged with a point of
an alternative tooth system.
Figure 20 is a side view of another altemative lock inserted into a tooth
system.
Figure 20a is a perspective view of the lock shown in Figure 20.
Figure 20b is a side view of the lock shown in Figure 20.
Figure 21 is a side view of another altemnative lock inserted into a tooth
system.
Figure 21a is a perspective view of the lock shown in Figure 21.
Figure 21b is a perspective view of the lock shown in Figure 21 with the
base portions of the elastomer and detents s'hoﬁn it phantom.
Figure 22 is a vector force diagram of a conventional tooth system.
Figure 23 is a veclor force diagram of another known tooth system.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention is directed to a wear assembly for profecting a

wear surface. In particular, the wear assembly is especially adapted for use



Figure 21 b is a perspective view of the |ock shown In Figure 21 with the
base portions of the el astonmer and detents shown in phantom4 famganc2®®B i s a
vector force diagram of a conventional tooth system Figure 23 is a vector
force di agram of another known tooth system DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBCDI MENTS The present invention is directed to a wear assenbly
for protecting a wear surface. In particular, the wear assenbly is

especially adapted for use 9.4 January 2006 in_excavatin m ni ng,
construction and tHEXFERING. W@"%SPS“HE@O@@BF’W‘? ey elhe weag; %?]“'?'Y)fsg‘ﬁ@'e in

f h, b f h
wear momber s, For BARHBCHE BRORRLE PRPrR eHEpRan i L o "

descri bes the |n\{§§btnjn\/)&ep%§|1rﬁ érgn as an excavat | ng tooth system The
production of other ~—wear j., a shroud) would utilize the sane

nose and socket CO”StﬁdﬂcédrB&%s &Ufl{ué%r%%dj tﬁé“b@eéihﬂ( bEpIcRon\BEdEHBES ffad

mounting ends. For the sake of description only, terns such as upper,

lower, vertical, eqientvdl@nstiRbon 45 arl ddcaveliffrbthisyatbin0 The prbdadtdn oPother
understood as pertal ning to the tooth system as oriented in Figure 1. The

use of these ternavdas paot @y.) =dish@ud)o wotibadtiitéabe sapar hosalamd ssdkeint at i ons
are required for the wear assenbly. The wear assenbly could be oriented
differently than aenjtiucliosss aiteduidrhaié dgifferentlworking ang nelitingeehdsofor thect i on, a
tooth system 10 conprises a point 12, adapter 14 and |ock 16 (Figs. 1- 10)
The adapter 14 pr &pés @flﬂ%%nﬂ@'ﬂ Gﬂlléste@SﬂU@‘?%\dRﬂey lpyven; %@hgtcn@@éls ifand a
mounting end 21 in the formof a pair r ear war d| P'/ﬂ ext endi nt% syst%s 22

(Figs. 1, 2, and dhiagpecifiegiion %5'53"220 be é"dgﬁs&tﬁ}d@f pertaining to the too

as oriented in Figure 1. The use of these terms is not an indication that these
parficular orientations are required for the wear assembly. The wear
assembly could be oriented differently than as jllustrated in Figure 1.

in a prefemred construction, a tooth system 10 comprises a point 12,
adapter 14 and lock 16 (Figs. 1-10). The adapter 14 preferably includes a
forwardly projecting nose 18 and a mounting end 21 in the form of a pair of
rearwardly extending legs 22 (Figs. 1, 2, and 9-10). The legs 22 are adapted
to straddie the digging edge 23 of an excavator and be weided in place.
However, the mounting end could be different to attach the adapter in o_ther
ways, such as by a mechanical attachment or being integrally cast with the
digging edge. In addition, especially in large teeth, the adapter could be
attached to a second adapter or the Iike, which is then secured to the digging
edge.

The nose is generally wedge shaped and formed by converging walls
24, 26, sidewalls 28, 30, and a front bearing surface 32. Bean‘ng surface 32 is

adapted to receive axially directed loads applied to the wear member 12. The
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to straddl e the digging edge 23 of an excavator and be wel ded in place.
However, the nmounting end could be different to attach the ad#gpiuary 20060t her
ways, such as by a mechanical attachnment or being integrally cast with the
di gging edge. In addition, especially in large teeth, the adapter could be
attached to a second adapter or the like, which is then secured to the
digging edge. The nose is generally wedge shaped and fornmed by converging

walls 24, 26, si d&:‘@(@‘%rbfag%?aus 39’25""&19.;)61 f%r%ﬁg}o;rggﬁ‘%ﬂg %ﬁéé fhiystes c@&ea” ng

surface 32 Is adapte recérve axi S applred to the

wear nenber 12. Thg, ;,Q]aﬁcg(flgt\-g[a,@m ORISR Bigh. @.Qan\‘}@&,lra?tgﬁtﬂgh hEy BRI be

preferably formed with a gentl & transverse curve f anced strength and

durability (Figs. fiatanevided wil hiypassdy cuR@lire O lishnde with| AAbthePEMilRaSbNW th a

greater curvature, or fornmed with another configuration. The sidewalls 28,
30 extend in genertie sidgnaal2Bedo plienian gendrbijopipdliepplahes; allough Wetdrably S| i ght
taper. However, the sidewalls could be formed with a substanti al
inclination if desiitheaslightiapen diwieverpthe siigwsiisetldderforiried viibmavebsiamgl wal | s
and the sidewalls are generally rounded to m nimze the concentration of
stress at these |'odiagliopitdesirad Thejeqngitipn edgps Wovesn threonveraba valisprd each
formed wth a flank 34 and a rail 35 having an outer surface 36 and a

| ateral surface 37 Biguallsare genegally soupdeq to mipimigrothg cancepiralign ohstease att i on,
while the rails 3§ exteng rearward in substantially parallel planes (i.e.,
with the rearward PSENKIBF of the sidewalls), they diverge from each

other as they extend r#al Wk gys 3086 bf IEHobY 10 ebdl fomiRAwiih flISad 7O

bearing surface 32 in a rearwar
and a rail 35 having an outer surface 36 and a lateral surface 37 (Figs. 2, 3, 4

and 9). In one preferred construction, while the rails 35 extend rearward in
substantially parallel planes {i.e., with the rearward extension of the
sidewalls), they diverge from each other as they extend rearward.
Specifically, one rail 35a extends from bearing surface 32 in a rearward-
direction that is substantially parallel to the rearward extension of converging
wall 26, and one rail 35b extends rearwardly from bearing surface 32 in a
direction that is subsiantially paraliel to converging wall 24. In this way, the
raiis 35a and 35b diverge in generally vertical directions as they extend
rearward, The ralls are praferably formed with linear faces and generally
constant depths and widths, ﬁriman‘ly for easier manufacturing. However,
other configurations are possible.

In a preferred consfruction, one rail extends adjacent and substantially
parallel io each converging wall 24, 26. Accordingly, an outside edge of each
converging wall 24, 26 defines the top or bottom of the adjacent rail while

lateral surface 37 extands generally paraliel to the rearward extension of the
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direction that is substantially parallel to the rearward extension of
converging wall 26, and one rail 35b extends rearwardly frchlddmani 2006
surface 32 in a direction that is substantially parallel to converging
wall 24. In this way, the rails 35a and 35b diverge in generally verti.cal
directions as they extend rearward. The rails are preferably formed with
| inear faces and generally constant depths and widths, primarily for

easi er manufacturi r, conf.i i gns.are_possible..ln a
preferred construc%g‘é%rgmm fay?&gﬂ%é%sdg'g%jgﬁgcgh PQ%Q%SUE@{ Sanely e
parallel to each refl) ; | L.gde e of
each converging \ciaglﬁraﬁzsgi}fél%gv\ﬁ%% P%Vfab’sa%"ﬁ%ﬁo%lgb%%%%&gm%ngphzﬁw%dﬁsgggnt rail

while lateral surgaae iiﬁh@ﬁoﬁd?éi‘%ng%ﬁf FHukther Hetali€ nal Dot R cE £ BbMARE
extension of the 11 4 January 2006 converging wall. Neverthel ess,

vari ations are possnizrging Frells esuegiae thdyheould Rawr alsesoidl RELA dibcd @IoE 2
non-1i near shape or an extension that is not parallel to the converging
wal | . Further, thehoair] apartdrprridbe spwvemihgfwatis?4,l#8. convergi ng wal | s such t hat
t hey coul d have a second | ateral surface (not shown) apart fromthe
converging wal | s 24, 28&he Thderoprtace s3f fefceadic raff 35adsh substantBlly ivertical.
substantially vertical. Preferably, the |ateral surface 37 and flank 34
are inclined to fdraPebethedaterelsurgce Bagedifiank3d e ingineite forma generally |

Accordingly, the l.ateral surf 37.and _flank 34 each present a surface
area that is trans 'M&df%c"%?ﬁ?%%' 3tel5'%f%*r ACCBHIngr e Iterrl sifacq P f 8s for

vertcal and |2t evgh Loalon S0t el feP Ol b iSRS i vl

24, 26 form secondary beari ng surfaces t under

heavy | oading or gfikaFy Mefhd BHRbs fdiGemad bid idtétsiNloads applied to the point 12.

The converging walls 24, 26 form secondary bearing surfaces that may
contact the socket under heavy loading or after wearing of the parts. Each
lateral surface 37 is preferably set at an angle of 75 to 115 degrees relative to
its respective flank 34, and most preferably at an angle of 95 degrees.
Nevertheless, other angles could be used. The flanks 34 are generally
triangular in shape such that they expand as they extend rearward to form an
increasingly greater portion of each sidewall 28, 30.

The point 12 has a generally wedge-shaped configuration defined by
converging walls 43, 45 and sidewalls 47, 49 (Figs. 1-10). The converging
walls 43, 45 narrow to form a forwardly projecting digging edge 51. A
rearwardly opening socket 53 is provided fo receive the adapter nose 18.

The socket 53 is preferably shaped to matingly receive the adapter
nose 18 (Figs. 5, 6 and 8). Accordingly, the socket Is defined by converging
surfaces 55, 57, side surfaces 59, 61, and a front surface 63. [Each side

surface 59, 61 Is formed with a groove 65 and an inwardly projectirig ridge or
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| ateral surface 37 is preferably set at an angle of 75 to 115 degrees
relative to its respective flank 34, and nost preferably at4 damuaryg@®6of 95
degrees. Neverthel ess, other angles could be used. The flanks 34 are
generally triangular in shape such that they expand as they extend
rearward to forman increasingly greater portion of each sidewall 28, 30.
The point 12 has a generally wedge-shaped configuration defined by

converging walls 4 Foe 7, 49 (Figs. 1-1Q). The_converging
wal | s 4§| 45 nar rogvmggé‘i?z%?@o%mg\lr%é% %rgoﬁ%géﬁdl Fﬂg’ea?%ﬁ‘b%gml?é’é 0g the s

rearwardly openi ngadetds 3 Handal e . apt er .nose :
The socket 53 is p?eferaboly sha?)ei:lqﬁt/?) ngﬁefeﬁag%ﬁﬁ%t%ﬁgy@e%%gr§&%Sp§€ra;e nose 18

(Figs. 5, 6 and 8)prefstaly gt 16, oxtdNG afoR§ eBboshs c&%@a@%mo&%;yggggﬁeqsi de

surfaces 55, 57, side surfaces 59, 61, and a front ace 63.

surface 59, 61 is Profwehsvi7 dach dgfimon B1G5l saffacedd ARG fhir SUHBEEEE bRo 1i dge
or 12 4 January 2006 protrusion 67. The grooves 65 are shaped to receive

the rails 35 on th¥PPosRiaNs kaar agalkst laesicorfaderB7tdne figwiedde raspektiogstisneel | on,
t he grooves 65 ar$ R ef gr ab[ggl formed to extend al ong opposite converging
surfaces 55, 57. TAE™A! SHEGeLET ghd inver surfase st forre paimlant beaing Surfi@sdo69 and
an i nner surface 7% t hﬁt rﬁ_g@ose nd bear against |lateral surface 37 and
flank 34, respectiEPYY MRIEEY arplgdoloads. Whefege dhes gonyetingnsusiacesubl. sive 71
f [ E [ f f | | ticall lied | oad
orm prinmary bearig e Qr ner y vertically applie oads,
wher eas t he converg%négéoﬁ)ra%'gi%ef"%,sg%?’es ﬁlﬂ‘rﬁ'@’e%\tﬁﬂ’émﬁ Pesgr g heavyaces
that may contact UARLIRASSAEPRESH g%ffl {1 agdi n r.after wearing of the
arts. The front -surface 6:%'[1‘?5 a aptﬁéd’a %))' g%%ﬁon(?sglgqole 13 Afgripddo #butg i ng
par .
axi al | oadi ng. bearing surface 32 during axial loading.
While the nose is preferably on the adapter and the socket in the point
to minimize the amount of metal needed in the wear member, a reaMardIy
extending nose could be provided on the point to be received in a socket
defined in the adapter. Also, the socket and nose constructions could be
reversed so that internal rails (not shown) could be provided in the socket with
mating grooves provided on the nase (not shown).
On account of the diverging rails 35 and grooves 65, the point 12 must
be tumed or rotated as it is fit onto the adapter nose 18. In the preferred
construction, the point rotates on the order of an eighth of a tum as it is
installed. As a result, the point fits onto the adapter nose In much the same
way as if the point and adapter were formed with helical threads rather than
with straight rails and grooves. The point 12 is mounted to the nose 18 by
first orienting the point 12 with respect to the nose 18 so that the rear portion

73 of each groove 65 is located adjacent to the front portion 75 of a

corresponding rail 35 in order to receive the rail, as shown in Fig. 9. Because

13



While the nose is preferably on the adapter and the socket in the point to
m nim ze the amount of netal needed in the wear nenber, a repJamag] 3006

ext endi ng nose could be provided on the point to be received in a socket
defined in the adapter. Al so, the socket and nose constructions could be
reversed so that internal rails (not shown) could be provided in the socket
with mating grooves provided on the nose (not shown). On account of the
diverging rails 35 and grooves 65, the point 12 nust be turned or rotated
as it is fit onto thegramieperervertically dieerging théaeligringf afitheeflonteod of thecreilon, t he
point rotates on the order of an eighth of a turn as it is installed. As a
result, the point WitWe & end pbthagsonves C‘H@%tﬂerpqlﬁ]é%b? Frdated FRiativ\igitsss | f

t he poi nt and ada re formed th helical threads rather than wth
Stragnt rafls andglees. Heng. g1t Pant b SHd o ReS. IR SRRy

s rail s
portion | 73 of eacioBt iR e oF BTG A BRea0 on ber i Alingla on' 75
of a  correspondi r&u&a@k%rggg 85 5 HEnobfed BEILobRElsbouedBss g 1 Fi 0

9. Because 13 4 Janua grooves are ver divergin

aligning of the frspBivs Hahofk 12 h‘\%uﬂitaét b§the"ﬂo§é‘1éWﬁhfh@%lls%%lgfm&ahgd ﬂfoooves
causes the point to be rotated relative to its final position. Hence, as

the point is slidthageotddssupsscketdse point is rotated about [ongitudinal
axis X to provide anple clearance for the rails, ultimately causing the
rails 35 to be insertethd presert ireentimpibos butdegs wevtain AiSantages. prdvidedstiyows t he
point 12 nmounted on the nose 18 with the rails 35 fully inserted into the
grooves 65 of socHKhka egfier Weas asseratins pravided witbrhefital shraadsi (ewaU.SePatah

advant ages provi ded bx353 532), but with a sim
pler and Iess expensive geometry fo
manufacture. The opposing rails of the present invention are easler to cast
than the helical thread assemblies. In addition, the use of larger rails and
grooves instead of sharper helical grooves lowers the stress risers in the nose
for enhanced strength and durability.

The present invention also achieves other advantages over the
conventional helical thread assemblies. The present invention does not use a
conical base for the nose, but rather uses a more slender profile wedge
shape. Thus, the height of the nose (between the top and bottom surface} is
not restricted by a conical base, and therefore the height of the nase may be
adjusted according to need. The nose of the present invention may therefore
be used to form tooth systems with more slender profiles than those provided
with helical threads. The more slender profile tooth system provides for better
penetration during digging and requires less metaf fo make.

In addition, the degree of twist can be varied by changing the angle

defining the divergence of the rails. In general, the greater the angle, the
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the earlier wear assenblies provided with helical threads (e.g., U S
Patent No. 4,353,532), but with a sinpler and | ess expensi wJgrane2006 t o
manuf acture. The opposing rails of the present invention are easier to cast
than the helical thread assenblies. In addition, the use of larger rails
and grooves instead of sharper helical grooves lowers the stress risers in
the nose for enhanced strength and durability. The present invention al so
achi eves ot her advantages over the conventional helical thread assenbli es.
The present -i nvent greatet dees amotntugfetvast the npand| uridatgees durindhénstedation bod  r at her
uses a nore slender profile wedge shape. Thus, the height of the nose
(between the top a®@O¥¥ttom surface) I's not restricted by a conical base,
and therefore the heig of, the nose

. b dj yst ed.. dj t d.
The nose of the presen @ﬁ%ﬁ?ﬁ%ﬂ%ﬁ%@@?%%@t& epe‘:t’fg’ggeccf‘%‘ #‘gr%\?f"gtﬁgte ﬁ
t ith | fil th th i ded ith. heli
Shreade. "the mor o RsEierAD bahaarE? (o3 Bl RO b Sl i yerfedl
trati dur enat \ _ tion.
e tearea o 1w Jpid BYOAthERS St & ol 2 TehGch & Mgy ciedlof fd | OF

di vergence of the gahédunt!d? 1A REABhtal EdMipdAbME R line BGciRA%bRes BRGnk%B ¢
January 2006 greater the anount of tw st the point undergoes during

instal lation and (Fgmmalr-or Wdrkpid, Al cen®a) A6k 1028 P 1toRehedméaéndlsy dfshest abl y
positioned on the adapter nose 18. As conpared to a conventional tooth, a

centrally applied pointti2 gaherales ashciRin forves Ad chd B&d at the thlandfbatdef theinose 12

generates a snaller ejection force on account of the horizontal conponents

of the reaction f ot ecthepertisald-oBponent of reaction force A1 is generaily the same as the
load P1 plus the vertical component of reaction force B1. However, because
the inclination of the rail 35 resisting the upward motion of the rear or base
end of the point is in the opposite direction to the lower converging wal 45,
the horizontal component of reaction force B1 is rearwardly directed to push
the point onto the adapter rather than eject if. This holding or tightening force
then at least partially offsets the ejection force due to the horizontal
component of reaction force A1. While loads with vertical components
applied to different parts of the point 12 may not always create the noted
tightening force, the effect will occur under normal loads for a significant
advantage.

In another preferred consfruction, the front free end 42 of the nose 18a

is formed to have a generally rectangular configuration with upper and lower
stabilizing flats 44, 46 (Figs. 12 and 13 ). These flats 44, 46 extend
substantially parallel to the longitudinal axis of the tooth to provide further
support for stabilizing the point on the adapter, particularly in resisting

vertically directed toads on the front end of the point 12a. The substantially
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(Fig. 11). For exanple, a central downward |oad P1 on the free end 51 of
the point 12 generates reaction forces Al and Bl at the tip semdatyl®60f
the nose 18. The vertical conponent of reaction force Al is generally the
sane as the load P1 plus the vertical conponent of reaction force Bl.
However, because the inclination of the rail 35 resisting the upward
notion of the rear or base end of the point is in the opposite direction
to the | ower conver%%@g wal | 45 the horizontal conponent of reaction

force Bl is rearwaf drtedravcbe inslined<t the feagiigingt axis1fas upHe akguipseven r at her
th ject it. This_holdj t i ght eni f th t | t tiall

of fsets the e ect i 7T b JERING, BTRIES AT isoHE dets WaWBE aaibed ot Baler | on

f A . Wile | i t.ical t | ied . diff t t
of the point 12 matsr bl SANERE CEAPRCRE do ARt it gh brEaSY ne
effect will occur Haﬂlﬁﬁorﬂefﬂbcﬁe?ﬁ??f‘;pgﬁt i'%aSihg{}aJslch@t% fr@rﬂxeﬂﬂtségﬁziﬂ%g e

anot her preferred construction, t Tree en € nose

formed to have a gmitevaldohatembageonshsa, a8Hhi thd! bt Mot 18k URRSTorRBAY | Over
stabilizing flats 44, 46 (Fi gs.EJ 12 and 13 ). Thesdé flats 44, 46 extend

substanti al |y par adflted sdoRettiépreteatly givesh 4 aénepatly SedbdngliBPcdr@@irBiidnQo Ry de
further support for stabilizing the point on the adapter, particularly in
resisting verti cawithytheifroptoenddf theadse, afthblgh shaps otesrdnadf retthsgupifartthel 2a. The
substantially 15 4 January 2006 parallel flats nay be inclined to the

| ongi tudi nal axi s ffask engs of Sregiveeandseogket arelpagsibles f or drafting purposes.
Wiile the flats may be inclined at greater angles, their stabilizing ‘
function tends to decr#albe Hfﬁf?’FPda‘ﬁO%rRXF*Eﬁ'sW@ga coplEally gppliedowmwarddged et 53a

of point 12a incl ulgze(sm ?hép f%laeer er? otI t['.gr;]}%inte %ia grtegtgis Iai szuibgtgntially veriical reaction
force A2 with generally no horizontal component acting as an gjection force
(Fig. 13). As discussed above, the inclination of the rails generate a
horizontal component with a holding force at the base end of the point rather
than an ejection force. Hence, with this loading the overall effect of the
bearing surfaces (l.e., the flats and the rails) is to tighten the point on the
adapter rather than eject it,
This construction provides a substantial improvement in point stability.
“The generation of the resultant tightening forces will lessen loading on the
lock pin and reduce the risk of point loss. The resultant tightening forces will
also tend to reduce the movement of the point on the adapter nose, which In
turn will reduce the wearing of the tooth construction. Moreover, because the
system is. tightened while under most predominant or normal vertical and axial
loading, the manufacturing tolerances can be loosened for easier and less
expensive manufacturing, the use of take-up style lock pins (with load bearing

elastomers) can be eliminated, and gauging requirements can be reduced
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flats 78, 79 that engage flats 44, 46 on the adapter nose 18a. The front
end of the socket is preferably given a generally rectanguldganuary 2006
configuration to mate with the front end of the nose, although shapes

ot her than rectangular for the front ends of the nose and socket are
possible. Inthe preferred tooth system 10a, a centrally applied dowward
load P2 on the free end of the point 12a creates a substantially vertical
reaction force A2 with generally no horizontal conmponent acting as an

ej ection force (Fwihoul 3Shortehingdhs amsfaiclfe @b thectpothhdnstem, it toothrwifhatdie rai | s
generate a horizontal conponent with a holding force at the base end of
the point rather em@nceddusatddy.i on force. Hence, with this |oading the

overal |l effect of the bearing surfaces (i.e., the flats and the rails) is
to tighten the point off @Kenvestnst opthrsysihen (seendin. 2)clbe exipemerfifess of the

Gener at i on_of 't he. PEELARL e PGS AR e 86 che B2t PBSEFHIREN ¢ ho
generation of the . | fiEn I ' I g t he
L E P o o oGPl B b B a8 L o
which In turn W e geghs (bieaWifoitbcllsd dhd BRlhod QNSIchIGIdsa8 belfPr cover

because the systemis tightene I'l'e un nost predom nant or nornma

vertical and axialthel 881 N, cdnbntiBREUBSR! ol Aler! InPEBIRG SurB&R fBfn lROSened
for easier and | ess expensive manufacturing, the use of take-up style |ock
pins (wth | oad begirsigbestingSuFaoResSs Wl as MAd&@boIRg the thfestafgsOlovds. Ngs

requi renments can be reduced 16 4 January 2006 wi t hout shortening the useful
life of the tooth.almslitedteset serfdcast how lahd hab eagatrsh dhe exsbeldd r wddis| and) .

experience a high degree of wearing under heavy loading. In the present
invention, the rails 35 and flanks 34 form the primary bearing surfaces. Since
the bearing surfaces are closer to the central horizontal plane of the footh
system, wearing of these surfaces has less affect on the ability of the nose to
withstand high bending Iqads than wearing of the outer converging walls.
With less wearing, the tooth system of the present invention is a stronger and
more durable assembly. As a result, a smaller toolh system made in
accordance with the present invention, which requires less metal and has
better penetration, can replace bigger conventional tooth systems. Moreover,
this reduction of wear in the extreme fibers will enable the section modulusr to
remain nearly the same throughout the life of the nose to maintain nose
strength.

As an alternative, because of the rotation used to install and remove
the tooth system, the front end of the nose and corresponding socket can
aclually be wider than the rear end of the nose; that is, the sidewalls can be

tapered to diverge slightly at an angle up to about 5 degrees as they extend
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In a conventional tooth system (see Fig. 22), the extrene fibers of the
upper and | ower converging walls 2a, 2b of the nose 2 (i.e. 4ddnugey H06f aces
spaced vertically farthest fromthe | ongitudinal axis) tend to have high
stress |levels under vertical |oading because of the tendency of such | oads
to bend the nose. In conventional teeth, the outer converging surfaces
formthe primary bearing surfaces as well as undergoi ng the highest stress
| evels. As a resu%; these surfaces nove and rub agai nst the socket walls
and experience a P’&Pi d Ise‘@‘péﬁ‘s'%ﬁfr‘?‘ﬁg“’ﬁ?lélw serkal, yidthsaati the) fromtrofithe
present invention beari ng

35 ks 34 f th
surfaces. Since t"r']oeset‘)”q' ﬁap?ll ¥ tp?tjg%gaté? riqnwgp%{m&gﬁ&rog{a{qﬁra%e ke zont al
| f the toot h h | f t
Phe abi 1ty of tnetesBad SibuieBlee Qenl SEutl A8 S Bl “pCirmBiPg of
the outer convergi fgyida! inSreasdlfl Fe@ls oo t?f‘@ oS %Blfiwetotrg%{)e ?ﬂeAg,&H? Qhg t he

present I nvention is a st ronger m)re € asse aresult, a

smal l er tooth syst@ﬁbm@ee\)ei’sefa,@ggrdance with the present invention, whi ch
requires less netal and has better penetration, can repl ace bigger

conventional tooth syshemmothébalemeive, the tose tas u6 toréVidedl wite Bhaitudidalhe
extrenme fibers will enable the section nodulus to remain nearly the sane

t hroughout the fi fextepfiing trailsni(s that incluele muter faces 8¢ andtlaterad) bharingsfagss 83
alternative, because of the rotation used to install and renove the tooth
system the front (Egd1bs ﬁ‘ﬁéﬂfmﬁ@aamwswiﬁm%%m‘ﬁ@en@'ammﬂwlel toanch etbeual |y be
wi der than the rear end of th I's, the sidewalls can be tapered
to diverge slight 348 trﬁﬂo'éﬂ%‘l"ﬁa'@ﬁ'st)b%ltﬁ%ﬁﬁo‘hs In difise aurapgentants, thedepiy 17 4

January 2006 of the rails preferably increases as the rails extend rearward; that is the

converging walls of the nose form the upper or lower surfaces of the
respective rails 80 even though the lateral surfaces 83 extend rearwardly in
an orientation that is generally parallel to the longitudinal axis of the tooth.
Nevertheless, the ralls could have a constant depth and simply be spaced
from the respective converging wall. Without the divergence of the rails, the
point is not rotated onto the adapter nose. While some of the bensfits for
having the point tum as it is installed and removed do not apply to this
embodiment, the rails still continue to provide a stabilizing surface (as
compared to the conventional tooth system) that reduces the stresses in the
extreme fibers of the converging walls and, as discussed above, reduces the
wearing of the bearing faces on resisting the bendit;g forces. The use of only
two rails that form a generally Z-shaped cross section improves the noted
loading and wearing benefiis for a reduced amount of material. This

embodiment can further be used when twisting of the point during installation

is not desired or possible. As one example, the points could be welded to a
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forward. This expansion of the nose and socket widths at the front of the
nose will tend to restrict the paths for renoving the point 4Jamaty2o08ose
to the designed rotation even as wearing occurs. As a result, this
construction provides increased resistance to forces tending to renove the
poi nt and .especially reverse forces. As another alternative, the nose can
be provided with longitudinally extending rails 80 that include outer

faces 81 and | atergl, bearing faces, 83 Fig. 14). The |ateral bearjng
surfaces 83 are geﬁ@ﬁea?q%fhﬁ%ﬁm& theg "éé@k&o‘i“ﬁ%%‘ve'&%ﬂ?&’?jﬁ%t'“ﬂ&?@w@ﬂdi nal
axis X of the toot Lary enments, the depth of the rails
preferably increasﬁ%segglowg]%r%ﬁ%fngaeg%‘en'd rearward; that Is the converging

walls of the nose for My RgakRPEH ofthe LABGImEHS 'AERReGha bifis EBRRGLAYE rails

80 even though the | ateral surtaces extend rearwardly In n orientation

that is generally feahed to®e rbRtidiaty syaidettliost bk thdXengit@lindl BRs XORithat the

Neverthel ess, the rails could have a constant depth and sinply be spaced

fromthe respecti veinioesebgirev@rsitht moudléd bo e hdve. diavertighss caiimnidigeal ai | S,
the point is not rotated onto the adapter nose. Wile sone of the benefits
for having the poiase andfonpairgs eguld s used irathisdmeatiosh. r enoved do not apply to
this enbodinment, the rails still continue to provide a stabilizing surface
(as conpared to the cOheBeiol adzidaplanasseaplyiaiitie pregent ingenlioe sam he used esses
in the extrenme fibers of the converging wails and, as di scussed above,
reduces the wear il ®widenvariglygfidifterans dacks mresistrestavalpfithe PeiBhEPA NS or ces.

The oo of Y. iAol b [ OL T PSRl o BRE o S BBl 1
T st o S R ol o hed il b P00
coul d be wel ded t Qggsting the ejection of point 12 from nose 18, the lock need not be as robust
as locks used with other conventional point and adapter assemblies applying
substantially only shear loads on the locks. The placement of the ock 16 is
preferably along one side of the nose 18, as shown in Figs. 1 and 2.
However, a lock could be provided at other locations including a vertical or
horizontal central passage (such as in conventional tooth systems). Further,
virtually any conventional lock used to secure points to the adapters inciuding
solid lock pins, pins with take-up elastomers, or locks with rigid casings such
as disclosed in U.S. Patent No. 5,469,648 to Jones et al. could be used in
conjunction with this invention.
Fig. 2, for example, shows a lock 16 in the form of a drive through lock
pin that is received in a vertical channel 89 in the side of the nose. As is
known, the point is provided with at least one rearwardly extending ear 91
having an inwardly extending lug 93 to engage the rear side of the pin and

retain the point to the adapter. Preferably, an ear and lug is provided on both
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18 4 January 2006 plate and the assenbly then nounted collectively to the
projecting adapter noses along the digging edge. In regard 4 garalaty 2006t he
enbodi ments, the nose and points are preferably forned to be rotationally
symmetrical about the longitudinal axis X so that the points can be
reversi bly mounted on the nose. Neverthel ess, asymmetrical nose and/or
points could be used in this invention. The point and adapter assenbl y of

Lo ros o removal SO i Brint TR snebirh o Tallriibal® bastiel bt Pleundiad ins '
Wi thstands conpresgip of %@Cg% @e%]%dasﬁl@ﬁ%a%ﬁéy@lé%nnei nd | aﬁ%rgt[s SHEREn %orces

(and thus experiences re reS|s e ej ection of
poi nt 12 from nosejinkdr cdriig urk.@&km@?%sufa% daﬁ,ea%s wPQ%STPateﬁﬁNJJO@g& gigqd with
ot her conventional point and adapter assenblies applying substantlally
only shear | oads oBmtitte | ocks. The pl acenent of the lock 16 is preferably
al ong one side of the nose 18, as shown in Figs. 1 and 2. However, a |ock
coul d be provided at ofhiwe prefeatd corstructiohusl itapgred lwekdriygi @dali6'as prdvidedzont al
central passage (such as in conventional tooth systens). Further,

virtual ly any convessuteghepoinbiokhe adaptaro Refaringomprei pattisutady tohfdgsmdapBea s
including solid lock pins, pins with take-up el astoners, or |ocks with
rigid casings suchnos§si8yhag pdaramed verlisabchampee i3 alpng oneyside GKSBW“!H)@Ies et

al. could be used unction with this invention. Fig for exanpl e,
shows a |ock 16 | niaP?fﬁg ?Q#‘Wﬁd*" égtdr"l”g"é’”i"hmﬁ’ulﬁﬂ‘ Faicke ta;?PF?dt‘ﬂ?ﬂg it eptite e ved
in a vertical chanpel. 89 in t of t enos As, IS he poi nt
is provided with a'fenqth e{tgs)(fn' Ia agRe &l ?@'t'ga‘?‘ms'ﬂ' OQ%S léngEh i

the preferred oonstructlon. the front surface 104 gradually arcs rearward the
entire length of the lock so that the taper extends along substantially the entire
length of the lock. Fig. 15 shows a blind channel that extends only partially
through the nose and tapers to a closed end 105 at the bottom. - Nevertheless,
an open channetf that extends entirely through the adapter could be used with

the tapered pin if desired.

The locking pin 16’ has a corresponding tapered shape to fit within the
tapered channel 103 {Figs. 15-18). The locking pin 16’ preferably terminates
in a narrow point 106. The pin 16’ has a bearing portion 107 that has a front
surface 104 for engaging the shoulder 109 of the nose (i.e., the front edge of
channel 103) and a rear surface for engaging the lug 93 of the ear 91°. In the
embodiment shown in Figs. 15-18, the lockiﬁg pin 16’ has a web 111 that
extends rearward to strengthen the lock again;;t axial forces and ensure
proper insertion of the fock pin. However, the lock pin could have a uniform

circular, rectangular or other shape as desired.
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having an inwardly extending lug 93 to engage the rear side of the pin and
retain the point to the adapter. Preferably, an ear and | ug 4 Sarfuagv2absd on
both 19 4 January 2006 sides of the point (not shown) so that the point can
be reversible nounted in either of 180 degree positions. Wile the channel
and pin are shown with a Ilinear configuration, they could be curved as in
U S. Patent No. 4,965,945 to Emrich. In the preferred construction, a
tapered | ocking pin 16" is provided to secure the point to the adapter.
Referring nore parti culTaehyse 18 Beftpes a 5ot 1183 in @ommosieatibB with % chatrap eor d
vertical channel 103 along one side for receiving a tapered |ocking pin
16' . Al though the [GRWE&UHE eagend]’ t9inargalprcthe site pkthe hesegipla positioron| y
needs to be tapered. al &ng a substantial portion of its length. In the
preferred const r uciiyhhechannst. o Hie Rig A6 Aelinesonregessdi&ibeling thesrepreawtage d t he
entire length of t |l ock so that th er extends along substantially the
entire length of t ear‘doné?ef'mﬁfagc?%hfé"%h Ol TERTY IRy ?fh%flgth? K9 98exi®hds onl y

partially through ' osed end, 10 t the bottom
Nevert hel ess, an I(%’%)Ite}'r?? @ﬁ:‘%ng{ggtqﬁ‘?ﬁ%&x{ %%Hgmgﬁ?ﬁ?\’re@ﬁ%}"al WF@ﬁg'hs‘{cHeasa%Vapt er
coul d be used W thegtilpe tapered pin if desired. The locking pin 16' has a
correspondi ng tapered shape to fit within the tapered channel 103 (Figs.

15-18). The | ocking pi Mhe ek phefetisabférab§rBiaad #5the icRarhel 763 Wby 106.
The pin 16" has a bearing portion 107 that has a front surface 104 for

engagi ng the shoul wer of 18 Sckifig tnikenteds dn (the @mbodilment| owh i 4G, ak-1aC ignnel
103) and a rear surface for engaging the lug 93" of the ear 91'. In the
enbodi ment shown i lpckirigggemties is] 8 sett doeew 29k | Trg ghamnel 603 pratorablywelludeklan hat
indent 125 for receiving the set screw to better retain the locking pin in the
channel 103, but the indent is not required. Once the lock pin 16’ is installed
in the channel 103, the set screw 121 is tightened. The set screw 121 may be
upset at the end or provided with a retaining ring or other means to prevent
the set screw from becoming disassociated from the lock pin. The lock pin
preferably includes an overhanging shelf 123, which protects the set screw
from wear. A spring (not shown) can also be associated with the set screw to
inhibit loosening during vibration.
The lock pin 16" could also be used in conjunction with other wear
assemblies. For example, as shown in Fig. 19, the lock pin could be used to
retain a point 128 with a simple wedge shaped socket, ears 132, lugs 130. A
tapered lock pin in accordance with the present invention could also be used
in tooth systems having vertical or horizontal central holes (not shown).
Alternatively, other locking members may be provided, such as an

elastomer backed detent to resist removal of the pin from the groove. In

addition, while the embodiment of Figs, 15-18 shows the locking member
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extends rearward to strengthen the | ock against axial forces and ensure
proper insertion of the lock pin. However, the |ock pin coul4Jdraeae 2006
uniform circular, rectangular or other shape as desired. 20 4 January 2006
The nose 18 defines a slot 113 in comrunication with the channel 103 to
allow the lug 93" and ear 91' to pass along the side of the nose to a
position wthin the channel. The pin 16' defines a recess 115 behind the
rear surface 107 and proximate to the web 111 for receiving a portion of
the lug 93' . The doypliogie lpt':lhpia@thﬁaganﬁ@ the laskdtly Mmewherangy ioeleadonerabal

met hod, such as by casting. The lock pin 16' |s ﬁreferably retained in the
channel 103 throug?ﬁ'g?ﬂlﬁathetﬁéinﬁp'“éofﬂmmg“t%@? the leckingeme®RBedIese #Pt shown

in Figs. 15-18, ock s a.set screw 121. The channel 103

preferably incl udtt)lge g%mﬁ}a;ew@”q%gfw P‘éd'eﬁ“??iddﬂa% H% agiepals MYMPET Blet t er

retain the |ocki ngaf%cﬂedltgft he h r;‘a‘?nlt (%JQ%S bu rﬁ’el [ nde{;yé%a%% N equi red.
€ €

Once the lock pin set screw 121
i s tightened. Theéﬁ? g'rew 121 nay be upset at the end or provided with a
retaining ring or ot her ans to prevent the set screw from becom ng

di sassoci ated from t head eedinghs o akERatives Nodk gins meiﬁgwsyzo-gsﬂ WAE 218N
over hangi ng shel f 123, Wmch protects the set screw fromwear. A spring

(not shown) can alze) heveaapaed sdRttuttioh tHab eos®be wSdcel plate df Motk lpid 14'00seni ng
during vibration. The lock pin 16" could also be used in conjunction with

ot her wear assentlloclepin 13drhae aadabdnt 134 that Ischissed mutwagl atldhe drlde136dykanpi n
could be used to retain a point 128 with a sinple wedge shaped socket,
ears 132, |ugs 13@lasmmer 138 to fit under a ledge 140 defined in the adapter nose. The
detent preferably has a projecting contact surface 136a to form a secure
engagement with ledge 140. The detent 134 is preferably adhered to
slastomer 138 which in turn is adhered in a pocket of the cast body 135. In
lock pin 133, the detent 141, is biased to move along an arcuate path 143 by
an elastomer 145. The free end 147 of the detent 141 engages a notch 149
or the like defined in the adapter nose. In each case, the adapter nose
includes a narrow slot (not shown) whereby a tool can be inserted to push the
detents into the elastomers to refease the detents 134, 141 when removal of
the locks is desired. '

One of the advantages of a tapered pin is that itis eesier to install and
remove than a conventional drive-through pin. The tapered surfaces allow the
locking pin to be inserted without encountering any resistance from the
surface of the point or nose until the locking pin is almost entirely inserted info
the channel. The tapered locking pin may be removed using a pry tool, rather

than being hammered because the pin need only travel a short distance

before it is free from the channel. Once free, the lock pin may be removed by
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tapered |l ock pin in accordance with the present invention could also be
used in tooth systens having vertical or horizontal central4 holuas Z006t
shown). Alternatively, other |ocking nenbers nmay be provided, such as an

el astoner backed detent to resist renoval of the pin fromthe groove. In
addition, while the enbodi nent of Figs. 15-18 shows the | ocking nmenber 21 4
January 2006 coupling the |lock pin to the adapter, the | ocking nenber may

i nstead operably en aqe the locking pin to the point In addition, the

| ocki ng nember neel?® “cﬁﬁﬁﬁfﬁﬁﬁﬁ “?%m?m%dFﬁﬁwFH@PEFhPmb@F“N%E%%Eﬂ nay be

t nmb at t h dt d t t f
The prug in U S, PRTERE 1ate b Spasedl Ferlys bt glBalht poaf FarmBErdd | oek

01 150 123 (P Sl Qe 1o ML HEGRABOIS A 503, 2

could be used in p ac has &

i s biased outward @ﬁcggﬁlgrseé?&lfﬂcgﬁl lléﬁlstaﬁ‘ X eﬁ?i% tirel die ah%qgf fradend€tt @ | edge

140 defined in the apter nose erab a projecting

contact surface 13@gerted ifit® bfMemoSaCHER the@tBRg&id/ply. W t h | edge 140. The
detent 134 is preferably adhered to elastoner 138 which in turn is adhered

in a pocket of the castnbihelyadvdhtagd of theaspgergd lock BB, of tikepreedre ivedtibh,isi S

bi ased to nove along an arcuate path 143 by an elastonmer 145. The free end
147 of the detent thalthefigesg esiubehts remote the lock wittetheiléuk rderhbaeragagedtibe
adapter nose. In each case, the adapter nose includes a narrow slot (not
shown) whereby a t@eftecan Ht fequiegd: te derneve ednvenfional didvetivayigh hedsing pin.

el astoners to release the detents 134, 141 when renoval of the |ocks is
desired. The tapered locking pin Is prevented from moving downward because the

groove narrows or terminates, and the locking member, such as the set
screw, prevents the lock pin from moving upward out of the groove. The lock
pin thus relies on mechanicat interference, rather than a tight fit, to prevent
removal of the fapered locking pin once instalied.

The above discussion concemns 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 claimed.
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One of the advantages of a tapered pinis that it is easier to install and
renove than a conventional drive-through pin. The tapered sw jsuas 20060wW
the Jlocking pin to be inserted without encountering any resistance from
the surface of the point or nose until the locking pin Is alnost entirely
Inserted into the channel. The tapered | ocking pin may be renpved using a
pry to®E, CkAdMher than bei ng hanmered because the pin need only travel a
short distance before it is free fromthe channel. Once free, the lock pin

may be 1r enoyedday abdefblp(1e) Yo 8AGe Rdtor! aviddtd dfidgingV ddyed(ZHN s Wearal

drive-through | ock pin, the two bearing surfaces of the pin are nearly

par al | ghedinh/ ﬁppﬁbﬂ}pﬁ% &n tQﬁgﬁﬂ)p&egﬁgtgtﬁ%itexcaemea e Aghiler31), L e

nose. seq I've-thHrou ocC N encounters significant
resi stange. Al e entire distance of vel as, it i i nserted into or
| enoveans a,fckide] Bossdie g oA e (A0Ehediamet fi RELEe st
of the present invention is that the force required to renove the | ock
with t e 3k wesrimeemBap Ahduhadng & Base(18hand dhetherel thejadaptes fddkand
conventional drive-through |ocking pin. The tapered locking pin is

pr evenwedr fmembeo\(l A hawingwar sodket ab8¢ foheecajvingvimenaosewd 8yr thee nosaqti 8%,
and the | ocking nenber, such as the set screw, prevents the lock pin from

MoOVi NghaingcdnQsigimd wiae (@4008% coftigrglreciowapt ra frBg erice ldreiSomposiecslasivaid
interference, rather than a tight fit, to prevent renoval of the tapered

enbod 1Rn ) o F REEREed brone SOUR RS GO BTN, FRDSRANATE ResLERE R
TRy CPARFRoRl o B4 SHAd §BRMInARATBH Gs"bAO A ind TRVEHAIAG AR (he 251 11t
and the other of said socket (53) or nose (18) including at least one groove (65) into
which the rail {35) is received.
2. A wear assembly (10) in accordance with claim 1 further including one said rail
(35) on each said sidewall (28, 30) of the nose (18), a first one of the rails (35) beihg
oriented in the same general inclination as one of the converging walls (24), and a
second one of the rails {35) being oriented in the same general inclination as the other

of the converging walls (26), and the socket (53) including one said groove (65) for

receiving each said rail (35).

3. A wear assembly (10} in accordance with claim 1 or 2 in which the adapter (14)

includes the nose (18), and the wear member (12) includes the socket (53).

4, A wear assembly (10) in accordance with any of claims 1-3 in which the socket
(53) is defined by opposed converging surfaces (55, 57) each extending at an
inclination to the longitudinal axis of the socket (63) and by side surfaces (59, 61),
wherein each said side surface (59, 61) includes a lateral surface (61) between the

converging surfaces (55, 57) as a part of one said groove (65) to engage the rail (35),
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of the invention as clainmed. 23 4 January 2006 WE CLAIM 1. A wear assenbly
(10) for an excavator having a digging edge (23), the wear hdswmabi300610)
conprising an adapter (14) fixed to the excavator, a wear nenber (12), and
a lock (16) to secure the wear nmenber (12) to the adapter (14), one of the
adapter (14) and wear nenber (12) having a nose (18) and the other of the
adapter (14) and wear nenber (12) having a socket (53) for receiving the
nose (18), the nose (18) having converging walls (24, 26) converging

t owar d aadf weereind caghdsaidp et sudgowl (69) fad8s BWard chaditferanti zp@ Y tpee

of the socket (53) or nose (18) includi ng at Ieast one rail (35) oriented
at theg ﬁ.y% g nat4\09~as i Qe
and theéot gr of%hsal sg(k‘:skg%?)% e)&@ﬁ%i’ %ﬁﬁ %wa ngé‘? dlre?c%n

O Coverdanle 185 (9% EH%%"e@%ﬁ%ﬁﬂ?’%%ﬁf?d%eée%ﬁa"%f%s/Wﬁ‘* ?%Té%'uéfa&lo)

sai d S|dewall (28, 30) of the nose (18), a first one of the rails (35)
bei ng ()ifasR®d in the same general inclination as one of the converging
wal l's (24), and a second one of the rails (35) being oriented in the sane

gener ab, | NK! 43kt ARe8RLP1) fﬁ%cc&%ah?%g@ﬂf\é%ﬁrﬂ' @Qvl’{@'lelrisa(&g}]asa g of e

socket "(53) inc roove recei ving eac

35 rrbl 2 whi th
acapt etoenfERh i ﬁeéﬁgat“s@%ﬂ S dhheried 4Rl
socke_t 53 4. A wear assenbly M I n accordance with any of clains 1-3
in whi®@ bh@m@@mp(emynhaéy Hats 48) chpihesrepe thid)epod r@%*arrr gaek of im

57) each extending at an inclination to the |ongitudinal axis of the
socketfldt5334 48] 8 79) eatendsigeresal{yParaig) to the longitudinal axis of the socket (53).

6. A wear assembly {10) in accordance with claim 4 or 5 in which each of the side
surfaces (59, 61) includes a flank bearing surface (71) that faces toward a different one
of the converging surfaces (35, 57) than the lateral surface (69) of the same side
surface (59, 61) to engage a complementary flank (34) of the nose (18).

7. A wear assembly (10) in accordance with claim 6 in which each flank bearing
surface (71) widens as it extends toward the open end of the socket (53).

8. A wear assembly (10) in accordance with any of claims 4-7 in which each lateral
surface (69) is uniformly spaced from the converging surface (55, 57) that it faces along
its length.

9. A wear assembly (10) in accordance with any of claims 4-8 wherein each lateral
surface (69) is at an acute angle in a transverse direction to the converging surface (55,
57} it faces.

10. A wear assembly {10) in accordance with any of claims 1-9 in which the sidewalls

(26, 30) of the nose (18) diverge as they extend toward the free end of the nose (18).
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wherein each said side surface (59, 61) includes a |lateral surface (61)

bet ween the converging surfaces (55, 57) as a part of one shlahugryd200é (65)
to engage the rail (35), 24 4 January 2006 and wherein each said | ateral
surface (69) faces toward a different one of the converging surfaces (55,
57) and extends generally in the same inclined direction relative to the

| ongi tudi nal axis as the converging surface (55, 57) the l|ateral surface
(69) faces. 5. A wear assenbly (10) in accordance with claim4 wherein a

di st al 1¢nd #f webe assemivdy ((®3n acedrdaece ofthosed of Iciims( 730 WARresx e ek
bet ween the side surfaces (59, 61) to engage conplenentary flats (44, 46)

h
on t herngsior (12). inatdesnenahduetieht 8hd'(8%) féd ahdadidd e: etenzgr?%te-?r%la%ﬁget&g:r

generally parall'el to the longitudinal axis o

o cubk AR oRLoRBIgh HRBESubb bl ST e il B B,
oo o s R SRR Bla S b35Sat it oo ary 1o
(34) of the nose (18). 7. A wear assenbly (10) in accordance with claim®6
in whi 8B eabhwearasseseblyi(ig) ins aggerdanca withyelaiend laghereie the gpveswddy arée

open end of the socket (53). 8. A wear assenbly (10) in accordance with any

of cl agevserdlly alignedivith ezathothat elomlg the widrecat heJistas endiof terbyclends8yl from
the converging surface (55, 57) that it faces along its length. 9. A wear

assembiy ( 1Qwddr AELABIRNG) N éd?;o?d%c‘éf with @hifof Hdimahen lip vﬂﬁc%‘ebé‘lt\ of te

surface (69) is at an acute angle 1n a transverse direction to
0
;gg\ére R@geméfr?aeségﬁbs aﬁzlzallyli @ﬁgﬁts ﬁm@he i S%SF@@GQ}} ) |n

14. A wear assembly (10) in accordance with any of claims 1-13 wherein the rails
(35) and grooves (65) are linear.

15. A wear assembly (10) in accordance with claim 14 wherein the grooves (65) and
rails (35) are configured to require the wear member (12) to rotate generally about its
longitudinal axis when installed and removed from the nose (18).

16. A wear assembly (10) in accordance with any of claims 1-15 wherein only one
rail (35) is formed on each sidewall (28, 30) of the nose (18) or socket (53).

17. A wear assembly (10) in accordance with any of claims 1-16 in which the socket
(53) has a generally Z-shaped cross-sectional configuration over at least a portion of its
length.

18. A wear assembly (10) in accordance with any of claims 1-17 in which the nose
(18) includes a channel (89) for receiving the lock, wherein the channel (89) and the
lock (16) each gradually narrows along its iength.

19. A wear assembly (10) in accordance with claim 18 in which the channel (103)

has a closed end (105) and extends only partially across the nose (18).
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(26, 30) of the nose (18) diverge as they extend toward the free end of the
nose (18). 25 4 January 2006 11. A wear assenbly (1.0) in actdard@anc2008i th
any of clainms 1-10 wherein the wear nenber (12) includes a narrow front
end (51) for engaging earthen material, and the grooves (65) diverge from
opposite sides of a plane aligned with the |ongitudinal axis of the socket
(53) and extending along the narrowed front end (51). 12. A wear assenbly
(10) in accordance with claim 11l wherein the grooves (65) are generally

al i gnegowi t i gagh a@gaﬁbl@tmwnté&opam @Fthté?% 6f &fafths 849 % wWHih ftqg'efénar

(53). 13. A wear assenbl’y (1I0) i1 n accordanc h any of clains 1

whi ch tially constant wi dth and

dept h grfegﬁ) (t1bblfsen%toﬁrﬂ\<'%§] éi%é?@a’@%a%% 10) in accordance with any of

cl ai s 13 wher ein the r and groove e |ine A wear
CsoenbRl (10yWeH HEEISTAN 20 G arhSttarBl P RG Adin Wit e YoeISEIge ) ane

rails (35) are configured to require the wear nmenber (12) to rotate

gener anpge 4bBlfixed dJo thenlp tuiejeating dsveardhieami i edpe doaadrardnend dther wear he
nose (18). 16. A wear assenbly (10) in accordance with any of clains 1-15

wher ei membley ({d2¢ conaprisit@Tonverding mealisod3eddh coindergihg t6 F8rm3D haofow kennose
(18) or socket (53). 17. A wear assenbly (10) in accordance wth any of

cl ai Msedd 1), Bidthatia (7S 499.CKRS a dorRet @Z o%fiaea%yaééﬁv&?m adfzﬁflaces (55, 57

cross-secti onal conflguratlon over at st a portion of its |ength.

155 TRkl RS R S e T 42“@@“@%
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socket (53) including at least one groove (65) for receiving a rail (35) formed on the
nose (18), the groove (65) being oriented in the same general inclination as one of the
converging surfaces (55, 57).
22. A wear member {12) in accordance with claim 21 further including one said
- groove (65) in each of the side surfaces (59, 61) to receive rails (35) on the nose (18), a
first of the grooves (65) being oriented in the same general inclination as one of the

converging surfaces (55) and a second of the grooves (65) being oriented in the same

general inclination as the other of the converging surfaces (57).

23. A wear member (12) in accordance with claim 21 or 22 Wherein each said side
surface (59, 61} includes a lateral surface (69) between the converging surfaces (55,
57) to form part of one of the grooves (65) to engage the rails (35), wherein each lateral
surface (69) faces toward a different one of the converging surfaces (55, 57) and
extends generally in the same inclined direction relative to the longitudinal axis of the

socket (53) as the converging surface (55, 57) that the lateral surface {69) faces.
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has a cl osed end (105) and extends only partially across the nose (18). 26
4 January 2006 20. A wear assenbly (10) in accordance with anyareancieosns
1-19 in which the wear nenber (12) is a point with a front diggi ng edge
(51). 21. A wear nmenber (12) for an excavator having a lip with a digging
edge (23) and a nose (18) fixed to the lip projecting forward fromthe
edge to a front end, the wear nenber (12) conprising converging walls (43,
45) converging to forma narrow front end (51), sidevvalls (47, 49), and a

vl s (5. 4 ﬁfb Fiper PR m%@%fd%&ﬁ\“ﬁ%’%@@?ﬁ f 1P opf SEREyethbco
51),

EEQYZL?%%@S'%B@%Q%&%@% a5 Uifatd U )ﬁ%ﬁ’aée&i@% ssvet bosyorrige

receivi ng a rail fornmed on the nose t he tgroove (65) being

or i ent £ANY§OtNELS ﬁg@ﬁ{brﬁl th%m%ﬂﬁ’f@h%@‘a@ﬁéﬁ%}oﬁ e safpasitysuiacatidices

(55, 57). 22. A wear nenber (12) in accordance with claim21 further

i ncl udbily one said groove (65) in each of the side surfaces (59, 61) to
receive rails (35) on the nose (18), a first of the grooves (65) being

ori ent 8. i nAt Weas an@meene¢t2) in aetdrdahc® Witts cRIe B4 i Rehick GACAN fl’éﬁi&béﬂﬁﬁ@ces
(55) and a second of the grooves (65) being oriented in the same general

i ncli n%#&db r“r,]ge,qé Qﬁ %Iateﬁ r§aq‘ﬂr\é ging surfaces (57). 23. A wear nenber

(12) in acco nce W t |m 1 or wherel n each said side surface (59,
61 d | at b t L f

57 St R BB A RS P i
wherein each | ateral surface Ef faces toward a different one of the
conver gﬂr?@es@% feuaiferody spaged figm tie eavergieaausiacy (b5, Rthghitéacesc! i ned

direction relative to the longitudinal axis of the socket (53) as the
converdi.ng Awdarceeber (52) intacabrddneel withenay of gidims 23-B8 WHeaeiaseach lateral

surface (69) is at an acute angle in a transverse direction to the converging surface (55,
57) it faces.

28. A wear member (12) in accordance with any of claims 21-27 in which the wear
member (12) has a narrow front end (51) and the lateral surfaces (69) diverge from
opposite sides of a plane aligned with the longitudinal axis of the socket (53) and
extending along the front end (51).

29. A wear member (12) in accordance with any of claims 21-28 wherein one of the
converging surfaces (55) forms a part of a first of the grooves (65), and wherein the

other of the converging surfaces (57) forms a part of a second of the grooves (65).

30. A wear member (12} in accordance with any of claims 21-29 in which a front end

(51) of the socket (53) includes opposed flats (78, 79} extending between the sidewalls

(47, 49), wherein each of the flats (78, 79) extends generally parallel to the longitudinal

axis of the socket (53).
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27 4 January 2006 24. A wear nenber (12) in accordance with claim23 in

whi ch each said side surface (59, 61) includes a flank beard sapuaogr 2006e
(71) that faces toward a different one of the converging surfaces (55, 57)
than the lateral surface (69) of the same side surface (59, 61). 25. A
wear nenber (12) in accordance with claim24 in which each flank bearing
surface (71) widens as it extends rearward. 26. A wear nenber (12) in
accordance with any of clains 23-25 in which each lateral surface (69) is

uni for Y SpReRsar eI 109 eicabRiBnedr Wil @inythe S cIIRR 2hlad A GhiciPthe A

wear nenber (12) in accordance with any of clainms 23- erel n each

conver SREL (P00 B ooy Shhdy WaiEssichal ' BB Rt B cBabhiahce

with an f clai 1-27 in which the wear nenber (12) has a narrow front
end (5%"%0@%@‘9 ral surfaces (69) diverge from opposite sides of a
plane aligned with the |ongitudinal axis of the socket (53) and extending
al ong tHe f Aoweaememben (12dn agcaedanceswitie any of \claimsa2 trldeheeeinitiié sacketof
clainms 21-28 wherein one of the converging surfaces (55) fornms a part of a
first ¢53)has gnboves gré66ye (Bhponteadh of tHeesidethiefacels (5% &IQfeer@ididng the
surfaces (57) forns a part of a second of the grooves (65). 30. A wear
nenber r4ig435).n accordance with any of clains 21-29 in which a front end
(51) of the socket (53) includes opposed flats (78, 79) extendi ng between

0 e B e i e e
are linear.
34. A wear member (12} in accordance with claim 33 wherein the groove and rails
are configured so as to require the wear member (12) to rotate generally about its
longitudinal axis when installed and removed from the nose (18).

35. A wear member (12) in accordance with any one of claims 21-34 in which is a

point with a front digging edge (51).
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4 January 2006 31. A wear nenber (12) in accordance with any one of clains
21-30 in which the socket (53) has a generally Z-shaped cr dbdamment20f6al
configuration over at least a portion of its length. 32. A wear nenber
(12) in accordance with any of clains 21-31 wherein the socket (53) has
only one groove (65) on each of the side surfaces (59, 61) for receiving
the rails (35). 33. A wear nenber (12) in accordance with any of clains
21- 32 wherein the grooves are linear. 34. A wear nenber (12) in accordance
with claim33 wherein the groove and rails are configured so as to require

 nat Qﬁf‘éd"?n“’dei Lt rf%ﬁ???‘?“ﬁ%s'ﬁ%e oM (12] B ah @agalate) %%“:?‘%‘? when
i 601 n. sadtot B, 885 JaT BeBist hebxedvalh ahd prftecfith Hnibarin e
exca H1gging asfasr S 3673 Fors adh he moR (18) Y Bras g 8eenct Walls K58k nd.
the nose (18) having first and second walls (24, 26) converging toward the
front cORyerging towaish theofrophpodi aad = pes af ppasite sides (28n3@)kcintergonnéeting r st

and second walls (24, 26), each said side (28, 30) including a rail (35), a

first therestadnd becord Wallse@24g 26), eadtedaidrsidé 428280) groheding d il {35}} hAdirsgs
the first wall (24), and a second one of the rails being oriented in the

(35) TReiiihe (A by dHerted Ifihe e SoNelal indmdlion X et 01 (26, Al .
sockelsebgid o8 'dr e ARRA54ING oriented in the same general inclination as the second wall

(26), and each of the rails (35) including an outer side face;

providing a wear (12) member including a socket (53) having opposite
converging surfaces (55, 57) and opposite side surfaces (59, 61);

piacing the wear member (12) over the nose (18) such that the nose (18) is
received into the socket (53) so that (i) the converging surfaces (55, 57) each engage
one the first and second walls (24, 26) of the nose, (i) the side surfaces (55, 57) each
engage the outer side face of one of the rails (35), and (jii) the nose {18) and wear
member (12) collectively define an opening (89); and

inserting a lock (16) into the opening (89) to secure the wear member {(12) to the
nose (18).

37. A method in accordance with claim 36 wherein each said rail (35) on the
provided nose (18) includes a transverse face (37) generally parallel to one of the first
and second converging walls (24, 26), and wherein the wear member (12) is placed on
the nose (18) so that each said side surface (55, 57) also engages the transverse face

(37) of one of the rails (35).
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convergi ng surfaces (55, 57) and opposite side surfaces (59, 61); placing

t he wear menber (12) over the nose (18) such that the nose (4.&nuasy 2006
received into the socket (53) so that (i) the converging surfaces (55, 57)
each engage one the first and second walls (24, 26) of the nose, (ii) the
side surfaces (55, 57) each engage the outer side face of one of the rails
(35), and (iii) the nose (18) and wear nenber (12) collectively define an
opening (89); and inserting a lock (16) into the opening (89) to secure the
wear nenber (12) to the nose (18). 37. A nethod in accordance with claim

36 wherei n 3@ch AahétHod In 638drdanck it Bl 86 brep ‘%vﬁ{rlé?ns'pi&? gggﬁ@ggggg)

transverse face (37) generally parallel to one of the

f ' . . ' I d or
he. s’ fin bl end ekl whlkh, e gEk g Sertr cndGiiitind (303, haflodsrinean
transverse .face (67 f one of the rails 35@? 30 4 January 2006 38. A
met hodPXtENSieR SWay, ram, fhe, opep; endycang asta Gk (1D isgrigdh inte the)opearirg an

open end through which the lock is inserted, the opening (103) narrows in
an exXfe3kwih adeMgragedect. he open end, and a tapered lock (16) is pried into
the opening (103) with a | everage tool. 31
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