WD 03/ 004783 PCT/ US02/ 19795 WEAR ASSEMBLY FI ELD OF THE | NVENTI ON The
present invention pertains to a wear assenbly, and especially to a wear
assenbl y worosweassi t h m ni ng, excavating and eart hnovi ng eqmysopm79s The
inventive design is particularly well suited for an excavating tooth, but
may al so be used for the support of other wear nenbers. BACKGROUND OF THE

| NVENTION I n m ning and constructilqn, nbers are typically provided
al ong the digging edge of the QQE%ETT%%?&%BE& otect the bucket or the like
and/or to e t he ground to be gathered. Accordingly, the
wear parts ﬁ%ﬁggﬁﬂﬁmﬂﬁwghl y abrasive conditions and experience
consi derable wearing. The wear parts nust then be replaced on a periodic
basis. In order tﬁ(;h%gﬁs%ﬂi'évepﬁ%] E%iaénsotf) ar’?ﬁ?aéﬁsﬁ?mﬁ}frea”t%c?SP‘éﬁ?"é(rc}Bﬁent of worn
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separ abl e conponen 'ng an a
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bei ng cast al ong an edge e excavatl ng nt a

forvardly proyeeildig: (98%f AL YRR LINBWbEYRAL,Eber . The wear erber

has a socket t recelved over thée nose, a forward working end. In
a point, th‘BAW(%ﬁ*‘(@NB"(‘SHTﬁEtINﬁER?éﬂI\Y a narrowed digging edge. The wear
all

menber substantially envel ops the adapter nose and thereby tends to protect

the nose from Wearn-miﬁﬁlp a‘?ﬁ%ﬁﬁétﬁmtiaﬁﬂﬁgph‘@%b@% Q'e\f)?;ﬁéaﬂ%éﬁﬁ/fggﬁgaﬁ&n rs,

generally five to twenfy points can successi vel'y single
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field, the wepgadesHreak 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 worn
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 narrowed digging edge. The wear
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 single

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



is usually secured to the adapter nose by a renovable |ock (e.g., a lock
pin). \War assenblies used in mning, excavation and construction, and
parti cul awby3esayati ng tooth systens, are subjected to | &acgasan®7ari ed
forces applied in all directions. As a result, points and ot her wear
menbers nmust be firmy secured to the adapter to withstand the axial,
vertical, reverse and |ateral |oads as well as inpacts, vibrations and

ot her ki nds FcCPPMpdate replagament of the sesr mambeniadie firkd tthe wearmemberoubl esone
in that large nonent forces are generated that tend to "rotate" the wear
menber s f or wdP HSUHY SERIrefie bR pdapiel noge by A rergovablapek (erg-taleckepiakt i on of t he
menber. While the |1 s of Ihe adapter nose provide support for the wear
menber, the |ock I'{FPHhGSEERRYLELsgAd ’B’P”d"?s eX“a?“’P‘éﬁ*bé”‘? &PBStlet"?r?tQﬂdm ng the

t d t d reverse forces. In a
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I d flod Qs ntactin e base or rear
e(rjl\é\ezldSIOf et (r)\e 56 tpe%r Ry tfé?l}g%‘%%?] 'n%%olgrqee'&?ﬂ%% YH15c¥E form a
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appr eci ated arge vertica orces can create St an ion forces.
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presence of fines, etc. exa ate resi s
ej ection foOmg8s 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 tooth 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 apply 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 to 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



In the present exanple of a central downward |oad P, the vertical
conponent of reaction force A in general, equals the dowward | oad P plus
t he vertiwelo3podtgdnent of reaction force B. However, becawsa/usb2/19785
converging walls of the nose, the horizontal conponent of each of the
reaction forces Aand Bis in a forward direction that tends to urge the
point off the nose. To the extent these forces are not resisted directly
by the geonetprgseaesl of ffinesit eien esticerbate ribe dliffiguy sefciesisting high gjeetionesi st ed as
shear | oads by the lock pin. The repeated application of high shear | oads
can place unde€eptably high stresses on the lock pin and result inits
breakage. Further, in such conventional teeth, the lock pinis typically
hanmered into pl lctheaprgsentgemplengl @ apirel pewnward) load Fe die yppicRled
primarily by the placenent of the holes in the point relatjye to the hole
in the adapt &emMperent of AR foreg\Bain; 7§ etqHélsﬁB‘?H?W%"f’ﬁfdé‘&gp?é’i'”S\M Il tend
to | oosen the connection and increase theéisé of losing the kock pi n.
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Accordi ngly, théeertisak cpmponent ot eqetiqmfareey| e\pEr De¢dUsht Py en t he
defi ned opening so, as ho <ta of f tt e ti l \ghen oF5GES iaﬁ I Qoseness
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Further, in such conventional teeth, the lock pin is typically hammered

into place and tightly 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

initially set very tightly in the defined opening so as to put off the time when

excessive looseness 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 placed 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 stress on the elastomer than



| oss of the point. The loss of a point due to pin failure, |ooseness or

el astoner problens not only results in premature | oss of the point and

wear i ng oWotolheogdapt er nose, but al so in possibl e damge Pco/usaz/m7eery t hat

may be processing the excavated material, particularly in a mning

operation. Mreover, since the adapter is often welded in place,

repl acenent of an adapter usually results in si ni{'ca t down tinme for the
b itkng! g
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are each pro ginty squared configuration having upper and | ower
stabilizing flats b%msa central
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|g]'§ t fowrtime fo @tjﬂﬂ)n%?ﬁ p a

front squar edS 5@‘8"3’ 0(52783 PCCI{I%@OZ 19795 section and rear bearing

surfaces that areaspbstaddifiret poft 3hd fosd Qedifhes hdvesehtivepeditd s of the
tooth. In this constr%ttcyta??orll, rt hedaconbi mlggl e?flg%t o\? t he ! be e

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

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 5’, 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 horizontal 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 point 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



front stabilizing flats and parallel bearing surfaces create reaction
forces at the tip and base of the nose that are generally only vertical.
Such ver twoaB/oo47eaction forces will in general not generateTAsOZ1EN i al
hori zontal conponents. Accordingly, this construction greatly reduces the
forces tending to push the point off of the adapter. Such stabilizing of
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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 turn 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 compression forces as opposed to the high
shear forces applied in conventional teeth. While this construction provides

great strength and retention benefits, the nose and socket are complex and

more expensive to manufacture.



preferred construction, the bearing surfaces are oriented such that the
hori zontal conponents of reaction forces generated to resist, for exanple,
central | ywapplodezés vertical | oads are directed rearward soP&3/Uso2/prsh the
wear nenber nore tightly onto the adapter nose. In another aspect of the
invention, the wear nenber rotates on and off of the adapter about its

I ongi tudinal axis to better resist ejection forces. In a preferred

enbodi nent, tHEMMBRA FﬁHﬁéNXEE‘EW i shed with generall y linear rails and
grooves that are sy and, i ne enswe t o manuf act ur ese . .conpl enmentary
rails and gr ooves$ QB?S@W HE{ Eg St’t? el aas%rplgly thp eWB)é'Pe?)Pofl l e than
ot herwi se pos Ie Wi t h read for ter tratio

excavati on ussgasb %ﬁ‘&PH"B%V 'Soal‘blen‘g)t %?IS'S BERY '8,?‘55%&’&“5%’??%’?9 gn‘ﬂ'gl so avoid
t he generatlon of htﬂ%ﬂ tress risers due to the use of relatively sharp
grooves used Y853 gt 275 cal threads. In another aspect of the invention,

the adapt er nose E{g Carlggéctoéf {hg %é’x‘? %@rassémgf&r HEIgdgg Bgaﬁr@' I's that

di verge as they e arwar d tary’nose or socKet then
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surfaces positronéd on opposite si t he ongltudlnal axi s and facing
in opposite g aah 6H?§ponteﬂtsa%f%§ét%hrfgﬂ:e§@%ﬁg‘a@nfo rdslRE Sy BRARHBY Surfaces

reduce wear on the extrene ers on the top and bottom of the nose.

Moreover, thecRgal g/' é}%ll?&’K/ér%&éﬁo&fs%r@'a%&é@@war@rs@% BpudRtite Wbar ai | s on
t he adapt er so as t orma generally Z-shaped cross-section.

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 to 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.

In 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



I n anot her aspect of the invention, the adapter nose and socket of the

wear nenber widen as they extend forwardly. In a preferred enbodi nent, the
adapter awo o3peke: include conplenmentary rails and groove®Crhmp2/th7verge to
require twsting of the wear nenber during installation. This construction
provi des sufficient clearance to receive the forwardly w dened nose into

of the i nventrestiepran iRl HosF oLl B Prat PESRE Grd eoutes ERHEal y channel
ock. In t hi SoER? R e AR ol 0 o e Ao S nes ot 111 cti onal Iy
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description of the invention, taken i n conjunction wt acconpanyi ng

dr awi ngs. _ BRUEFeRBEAR. BERN SHralbEalFANER it 86 bakhraReGSRECT | ve Vi ew

of an excavating tooth systemin accordance w e present I nvention.

Figure 2 is aba@xPdoste ro & BekdrhNez-sHapud fosbREctloROt h system Figure 3 is a
front el evational view of an adapter for the tooth system Figure 4 is a

front view of theanaghehep syt s BB linvehid) tid 8ddpt? Mos® 8Af isBEket StREacCe
parallel to the plane of the view
wear member widen as they extend forwardly. In a preferred embodiment,
the adapter and socket include complementary rails and grooves that diverge
to 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 length 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



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 vi ew wbD oBloet78bot h system Figure 8 is a cross-secti on®CTaisexobst he
tooth systemtaken along line 8-8 in Figure 7. Figure 9 is a side

el evational view of the point positioned for nounting onto the adapter
nose. Figure | artial cross-sectional view of the point nounted onto
t he adapter.d%%"a%rge 'pf'%" Ofy &g Jpveniipe %feé'gr'%nfﬁmu'iqtl@"t%}f' hteystemin
accordance with Figures 1 and 2. Figure 12 is a perspective view of an
alternative ear?%% q’rr&mg(%?w'ﬁg?ooth systemin accordance with the present

i ti . Fi i J f the tooth t i
accordance R B o BRI IREIEE T, Usozi To705 Fi gure 14 is a
footh system i n aigradnset ARl Sieul b FrrdkefonBotEByira s e an
expl oded per %EG&BA%%t%{hgﬁleg{esg"ﬁ%%‘g“"[ ooth systemin accordance with the

present inventlon ternative lock. Figure 16 is a partial side

view of the seconfigh@olig aARREBRBAE o vigh PRI Budigrk 1N T1s 1 ocking

position. Figure 17 is a partli ss-sectional vie en along line

Lok, Hrur e s B8 BBl oy RRAOREARY Yokl TRV
of 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 adapter 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.



an alternative tooth system Figure 20 is a side view of another
alternative lock inserted into a tooth system Figure 20a is a perspective
vi ew of twe mwe«kszhown in Figure 20. Figure 20b is a sidecriesne/o79t he | ock
shown in Figure 20. Figure 21 is a side view of another alternative | ock
inserted into a tooth system Figure 21 a is a perspective view of the

| ock shown in Figure 21.

| Figure 21 b is a perspective view,of the | ock
shown in Figure ZE'QWietW'?ﬁeS%Jeo%l@@t'%qlt"leéﬂ"n@cgﬁfadfe'm?r Brﬂdwperﬁﬂwedetents
shown in phantgm Figure, 22 is, a vector forc i agr.am.of conventi onal
t oot h syslto ememoqﬁldﬁﬂﬁ"gﬁ&%tqoﬁ“ SysipoLinAecqrdRRee "Hﬁ%@?ﬁ%%‘?t "%1‘??8? r \Iinow:1 t oot h
system  DETAI LED_DESCRI PTI ON OF THE PREFERRED ENBODI S resent
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as an excavat ystem e production of other wear parts (e.g., a

shroud) woul d uti Lj . and: L t could
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specification are to be understood as pertaining to the tooth system
as oriented in Figyig 48 is HferdpeirividWesie bRSiBtivesodkot an i ndication that

t hese

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 alternative 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 alternative 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 shown in phantom.

Figure 22 is a vector force diagram of a conventional tooth system.

Figure 23 is a vector force diagram of another known tooth system.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is directed to a wear assembly for protecting a

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



particular orientations are required for the wear assenbly. The wear
assenbly could be oriented differently than as illustrated in Figure 1. In
a preferrwoonsBy uction, a tooth system 10 conprises a p®@cmtusez2i979ndapt er
14 and lock 16 (Figs. 1-10). The adapter 14 preferably includes a
forwardly projecting nose 18 and a nounting end 21 in the formof a pair of
rearwardly extending legs 22 (Figs. 1, 2, and 9-10). The legs 22 are
adapted to Stexcaiabing. eininpgepnstjuesiogand 3hefikexn Teg weahesiembhdisyéeel ded in
place. However, the mounting end could be different to attach the adapter
in other waysitedintiisadn fymindmdcaraaTaling teath srsieranput seUIEAISLS WkEgr al |y cast
with the digging edge. In addition, especially in |arge teeth, the adapter
coul d be at ttaderaptoer weas eesh@rsadapt er or the like, which is then secured

to the digging edge. The nose is generally wedge shaped and farmed b
(éonver gi ng }Nal 1S FQM,PUQE’F’e%iQﬁéWVPgOTQSt,r‘e%),éS% “‘Fa}i‘SEtgqfégl?efsng‘esurfage 32.
earing surface 32 is adapted to receive axially _directed | s applied t
t2 Qe \évgar nenﬂé‘}‘eni@eblcqfﬁé”uc"'_?@ %n@?FEWEV%?OWF%%ZTW@éw%%Hggtﬂﬁri ngpvval l's 0
, are prefera formed with a nt| e transverse curve for h d

strength and \UeA aBaT t(ﬁ-g(’F?g§hr°'$A}aW83§) ,“l"gfet h@uﬁﬁmf’ hgglsec&?ﬁds%cge{g? I gtn f:e

i ded with ; ) ;

?LZfVLi Sglm;“l fsso%ﬁgﬁo%‘é‘fsih:i‘ééméﬁp‘ég%n@@éﬁ i, e otk igiass P8 afi 2t o

prefera W t i ght . i

wih s subst maﬁ%&a@gqméﬁﬁi%ms?‘s%ﬁéﬁEdeeérf‘%w%'nS‘Eﬁﬁéé echteliel bot ween
e convergi ng. wal |, h i inim

the concentr afiscienfioRin aug e T bR UBlersioll B BERARRL 1Y BBt ™ 21 1

e n0%e 18 oo Rathf UTRE Mol b Al e R lauGPedeag an outer
particular orientations are required for the wear assembly. The wear
assembly could be oriented differently than as illustrated in Figure 1.

In a preferred 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 welded in place.
However, the mounting end could be different to attach the adapter in other
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 like, 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. Bearing surface 32 is

adapted to receive axially directed loads applied to the wear member 12. The
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and 9). In one preferred construction, while the rails 35 extend rearward
in substantially parallel planes (i.e., with the rearward extension of the
si dewal | swo oBloey83li ver ge from each ot her as they extend r@amuEson19795
Specifically, one rail 35a extends from bearing surface 32 in a rearward
direction that is substantially paral lel to the rearward extension of

T B RS,
FI: Lg;ﬁl ?gzegg Enzfg&?” gjrﬁjtpgﬂ} @%‘# a&rﬁgﬂyilﬁlss gaf‘& 8; BV%’? 56:99 f rmed with
casi or manuf JELUTIVEFY AR GiHeniec Bh A avihcieer o 5%“18'[% Th a
barallel to d tLSl" TR 20 AG ot rSERBAY ARBFERheT S IRRTOERY cge o
each conver Ih ta% I;&lye%%r' tﬁ&?dé\nﬁlls c881d%re fpﬁﬁﬁt&m&% hiGarfidl) acent rail

whi | e Iatera ace ends geneéer a e rearvvard

extension of lﬂaﬂatlojnllf XQWQQ/ G0 {RRsif é g:ge?v?ee%q e COIVERGISY WEns
F the 9#

Nevert hel ess, variati ons are possi or exanpl e atera surfaces

may have a no(ﬁrl-:‘ 'sde\ﬁglf ac’rQ%Qﬁ%ery %ﬂp&é@ﬁﬂﬁ.hﬂﬁzé m@tcghzfsenﬂ%ﬁor}_l@asrh%gé gl to the

convergi ng wa e ralls may be space rom t convergi ng
wal I s such thtﬁésél@@éﬁoﬁf’“' d have a second | ateral surface (not shown) apart
fromthe converging walls 24, 26. The outer surface 36 of each rail 35 is

substanti al | y ver & algewalld 8, ea"@&' tHe nbg@m%@@aéh ﬁfﬁhé@mh%ﬁm@bﬁ lank 34
are inclined to forma generally V-shaped recess 40 (Figs. 3 and 8).

Accordi ngly, 438, la@138aling ‘ahfoat? séﬁac%nﬁi arfd! @I@l"eré‘}‘kuﬁé’tfdmp(%eﬁh a surface
area that is transverse to vertical to form primary bearing surfaces for
vertical and Jdt®rah dneastererbd lcb@srubtor, Mhil® Mefaild 36 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 substantially parallel to converging wall 24. In this way, the
rails 35a and 35b diverge in generally vertical directions as they extend
rearward. The rails are preferably formed with linear faces and generally
constant depths and widths, primarily for easier manufacturing. However,
other configurations are possible.
In a preferred construction, one rail extends adjacent and substantially
parallel to 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 extends generally parallel to the rearward extension of the

11



The converging walls 24, 26 form secondary bearing surfaces that may
contact the socket under heavy | oading or after wearing of the parts. Each
| at eral swpfoaoes78Y is preferably set at an angle of 75 toPCTHISd¥I7eRS
relative to its respective flank 34, and nost preferably at an angle of 95
degrees. Neverthel ess, other angles could be used. The flanks 34 are

| | t | i h th t t h th t d
S o 1sPretng e, B 2?%?“%@ 05 peesii; FaL aEactia | 28, 30,
Th t 12 f t def dDb
T g iR 3508 Ry el Gotior a's'%fz hee ok Ao axtér*’s%sﬁ“ LBERebY ver gi ng

ﬁgg'riafé’l y“ggo%ﬁ%'%gw @@keﬂv%‘g%piv‘v’%ﬁ’iv 57 r?@s‘ch{‘a? B B eose 1s.

t

et s T T S R PG, o
sur faces 55, GS%an?%p%?tf%l’ﬁ ﬁ%ﬁvéélng%"s g{;c%a front surface 63. Each side

surface 59, and an inwardly projecting ridge

O apd V0 031004760, PETUSHRRLS 0 o PEglr 8] 28 Y aulbepigougReg o o

shaped to receive on t adapt er nose.

preferred consbiolh) B g <BAQYSH. BRIl P FAIAALYoHPE BELE ext end
el e i,

al ong opposite conveérgi ng surfaces protrusion ch define

a lateral suny. e@?egélg Igg. §lang & %Eorgiﬁglbh% lat@n%PQ?r‘?atc%’@ A agai nst

| at er al surface respective Hence eral surface 69

and i nner Surffaﬂf%%47éaci136r€£é?{t'a”§5r§éc9%éé ﬂfhtfté”trfaﬁé?\%?sef & verl@N 8 forky
vertically applied whereas the converging surfaces 55, 57 form

secondary beaginfigy e iffaddiabr (Hicdt and Péiéraltlbﬁ'd edF@E pafRyy. | oading
or after wearing of thé parts. The front surface is adapted to abut
bearing surfagR dsnveErfind'Walxidl dORfhNE:condary 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 angies 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 to 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 projecting ridge or
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While the nose is preferably on the adapter and the socket in the point to
mnimze the anount of nmetal needed in the wear nenber, a rearwardly

ext endi ngwo®smo4esl d be provi ded on the point to be recei wed/isa2/@m73dcket
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 ngooves grovi ded on the nose énot shown). On account of the

di ver gi ng railfrusiona6y Jhgoreevesso areeshaprfitio Tocaivgsthe tgds Baraetheor r ot at ed
as it is fit onto the adapter nose 18. In the preferred construction, the
poi nt rot at esadaﬂtef NS d"elgncﬁf iy dheiPgiePdo FoRSiEfion. e jgfoqves Bonateal | ed. %As a
the poi nt  anrBEBYIPTIRT o PUEADTY SHHORE FOUPIORHESS B FRan bw th

i gh il d .. Ih [ 12 i ted to t 18
ot Cori ent (G EIRES G H7ED L1} AIPEL BUfceRS THeAhboe 1u%6s HGE: Che. rear

[ 73 of 65 1 t dj to t t tion 75
of & _cor r oo PERAT TS “GaRR Al aiabE 37 Bb TG 4 ipariveba SRbpun inFg
9. B 0 RCT/ USO2/ 1979, th r ertica
di veES?ﬁZ? ti%epaéf)isgﬁéc%gé%%ﬁg ng-nr#r r%ﬁt%cee% fg'fm tpﬁ@aﬂ/;ﬁe)%rﬁ@ ?LH%P%% f(?r:aar e%d of
h i . | at | tq It i osition.
Honce, as T naeigay Vaedl; Bnutd 198s. PhgsEe “ﬁﬁi%‘?’b"l‘ﬁ/ﬁ?gf!r'f?%r aééeé*? about |
I i tudi nal i | f t rails, ultimately
Longh i nal G SedibyPhaN SR B} SRHPE8t S HRSR \BMRENAREL ™YY 1o
shows the poijgy é??%?%@gri ofttﬁgpgﬁ?ﬂ@frmttspﬂé&%g @!Jdgpttéa 1 Ybley 1 nserted

into the groove ~socket present invention thus achi eves
bt ot G T P
| ess expensive ge@iRd fhé idde is preferably on the adapter and the socket in the point

to minimize the amount of metal needed in the wear member, a rearwardly

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 nose (not shown).

On account of the diverging rails 35 and grooves 65, the point 12 must

be turned 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 turn 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
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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 groowelsionsBrad of sharper helical grooves |owers th@CItuseys97pi sers in
the nose for enhanced strength and durability. The present invention al so
achi eves ot her advantages over the conventional helical thread assenblies.
The present invention does not use a conical base for the nose, but rather
uses a nore dhepgeveparst aricale diyergingh figealigmingf thenomtesnghaf the rail§e nose
(between the top and bottomsurface) is not restricted by a conical base,
and t her ef or avitht{Be Frerghe abthe greoyRsseaURRE thePOINA &g ngﬁateﬂé%'é’i“@l fadist o need.
The nose of the present invention may therefore be used to formtooth

syst ems wi t h fifdkRos#ioBndtancer &¥ thegwint Hﬁaﬁ"dt P dheoneng: thegroit i Rotatedi cal
threads. The nore slender profile tooth system provides for better
penetration cﬂ?PPHQ"@fUSWhQX'éPfd"Or@QW‘P @g1p|eeggarﬁ@qea§or ttrl? F?é{%e“'t'm??e%(ddl tion,

the degree of twi st can be varied by chan the an geflnl Bg t he

di ver gence ofcap$jag the rads prfodieniapeted ipeth grr% egpvq Hré’ Fihd® 14 wo

03/ 004783 PCT/ US02/ 19795 re ter he a under goes
during i nst alShays 815 Ray 12 tiﬂ? A’ ‘é"ﬂé '\I{%ﬁubh'"s Bt8| nt 12 is

stably positioned on d % nose 18. As corrpar ed to a conventi onal

tooth, a centP&fiegv ?f€8°'§ﬁg 31 cal Ioad P1 on the free end 51 of the

poi nt 12 gener at e.? a smaller Jgectﬁl on force .on account hor| zont al
b 8s @OC

components of the! PRRESERRNYEYY Yg adlicyepCertpi; Fvanipges grov'dgxa a
Feact  on'f or B cATISE ST SeTP e Bt BT A ThUE f@@%ﬂ%@e"%?ﬁzlﬁgﬁ‘# e
wertycal ComgnenseaPTall Bih' 8" Shufl  hfo SERETALLNY SRR 1B L1, | 0
manufacture. The opposing rails of the present invention are easier 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 nose 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 metal to 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 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 convergi ng
wal | 45, wola/oss zont al conmponent of reaction force 131 ipeTrisar/ il y
directed to push the point onto the adapter rather than eject it. This

hol ding or tightening force then at least partially offsets the ejection
force due to the horizontal conponent of reaction force Al. Wile | oads
with verti calgreaserpthee amountappltwist theo pgint fuspeigeep furisg dpstallpdiopoangt 12 may
not always create the noted tightening force, the effect will occur under
normal | oads ré®evak signi fi cant advantage. |n another preferred
construction, the front free end 42 of the nose 18a 1is forned to have a

general |y rect angWitarthis sansteigher itihpalnt 17 i§ By &?ﬁ!f'Q"SQ\é’P the pA3®N zing fl ats

44, 46 (Figs. 12 and 13 ). These flats 44, 46 extend stant ] a

]E)ar al | eIb Ito tneee I1§ng1\§ GemRamed 4 iascsventional 98 hat??“ﬁ'ﬁ‘@(/? 'ef’l)’leftﬁéllr suppor t
or stabiliz t h

vertically ?: o ban Ropstice 810 Bher fegfant da sBBrralend Aonler sl iefis "

substanti a 15 WO 03/004783 PCT/ US02/

11 nc:cl ned to %lorﬁ‘eanBH'@fl ‘?UB?ST‘QT'Z%N? scomﬁlP"ﬂH% gg%}foEﬁ%F{'% g‘lﬁes %ﬁ g@yf lgre
raftin I fl

the s?aﬁﬂf)%%ﬁéhf}?h'ee?@% ge%a%tsbg%w %k@%f%%ﬁtﬁe% §L5§ir°rﬁg%”g' >

i nclination. ket . 53 d

:sr:]ab:cl i zi ng dﬂ‘ﬂ'f é(fgggray&g r?ﬁ‘giongﬁrlﬁgstg/\ FP% %ei%%&é)g?%e&g apt e &t ﬁgge 18a.
e front end of_the t

con gur at Fon'™ Tf}?a%eé“sﬁﬁ'np#"%gp o FeRRe *%%gf”?%%@“ﬁga?@w F%’ﬁ%ﬁ"@ﬁ*‘% napes.

ot her an rec ar, { or f

possi bl e. e'?fgpglpg'is % PWB O?%%S%& ngc%ng?gﬁ\fvy app |ge dg\r/\niward

load P2 on th8 il I?a%loﬁan tﬁ’é dilss Ra%|sﬂﬂg hrAufiFadhtioR of WS tAPL Bhéy vertical

reaction
end of the point is in the opposite direction to the lower converging wall 45,

the horizontal component of reaction force B1 is rearwardly directed to push
the point onto the adapter rather than eject it. 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 construction, 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 flais 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 loads on the front end of the point 12a. The substantially
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force A2 with generally no horizontal conponent acting as an ejection force
(Fig. 13). As discussed above, the inclination of the rails generate a

hor i zont awoaapueent with a hol ding force at the base endPafi/tiSaz190s nt
rather than an ejection force. Hence, with this |oading the overall effect
of the bearing surfaces (i.e., the flats and the rails) is to tighten the
poi nt on the apter rather than eject it. This construction provides a
subst anti al |mlbﬁﬁﬁf§nﬁay he psllined & thsi IpngitdinalTeds derriay i abayt sevame
resultant tightening forces will |essen | oading on the |ock pin and reduce
the risk of piiorRes| o5 draftingepyrpasas: aMthile it lalsi magy eripainegiatidreadflso tend to
reduce the novenent of the point on the adapter nose, which in_turn wll
reduce the weaiidlesg tb‘?lrtsﬁ%bl*lzﬁ'tﬁlt funciers ttendst it® rdeciassg oWkl | ah decieRSING he  syst em
is tightened whjl e under nobst predonm pnant or nor nal vertl cal, and axi al

| oadi ng, the iR@RaTAL1THY Sr?gk?tcﬁ?’éroéﬁ?fﬁ"s”@dﬂc'wsl%E%re?fé'iﬂ’“f Bd Faiiag and | ess
expensi ve manufacturin t he se of tak le | Q | oad
bearing el astééhéd 5-69 t@ghertggg% Fﬁ%af’@&n%%gd ‘%/Igﬂoﬁa 1§aqﬁjh?3fﬁéh? can be
reduced 16 03/ 0 783 PCT/[ USQ2/ 19795 out shor ening the useful life
of the toot h.ofthRsBQekEt s PrRfeRBYGVeR;d 96’\‘?5% = ?ﬂ%‘l‘?ééﬂ“ tﬂh‘Fa&'Bﬂlt‘? F&‘?t In a

[ I F h th
and | over corar @%ﬁﬁ#@gﬁos‘sﬁ%\% G T

spaced vertically farthest fr mth di nal axis) tend to have high
stress Ievelfg B‘ésrc’f\}g‘?‘[‘?s@aqn S(S’ﬁléﬁ 0%3% se of the tendency of such Ioads

to bend 't he. nose"btpgr ?"ﬁ Srrgattgl?oq@%lgstg e{ 0% tc%ﬁtrglbl( d%{pli&? '&X\%{n\ﬂétﬂ%&ﬁr faces

formthe prlrrary as u est stress

el s o PA BT b IS ;aﬁﬁ%zm\sste@}d?aqggnag@)m . Fb"acﬁ&wcket wal I's

and experl enc egr ee or wearl eavy nth
present force A2 with generally no horizontal component acting as an ejection force

(Fig. .1 3). 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 (i.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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invention, the rails 35 and flanks 34 formthe prinmary bearing surfaces.
Since the bearing surfaces are closer to the central horizontal plane of

t he t oot wolgmoees weari ng of these surfaces has | ess affeca/usn2a94res ability
of the nose to wthstand high bending | oads than wearing of the outer
converging walls. Wth |less wearing, the tooth systemof the present
invention is a stronger and nore durable assenbly. As a result, a smaller

t oot h syst emWi@Ht shprteaingotha diset! Vet of thedogip. ed%’ﬁ?aq bR ratowil BaNech requi res

| ess netal and has better penetration, can replace bigger conventional
tooth syst emseNhRBFeSAMERLItY.¢ hi s reducti on of wear in the extreme fibers will
enabl e the section m)dul us to remain nearl é t he sane througé’gut the life

of the nose 'élo nairh?épfﬂmver'i‘B%%a' tagth YR (Segd r?%’ll heexiaeme dbeB Ot fifse of the
tat t th

h and Eiir@@‘éb%%? des sEREOBANAT %@eu?ﬁq P€ c«a%%eﬁr%,méé%%t%‘)?%a?”inﬁf of

t he nose; that d

5 B L AL
1 ena b prign! brdng Sevte of TRCRROmY I RcBlseit & POt ne nose

?gsfh\g‘ detS|eg(ned r ot atﬁ\l on eve %§ ! Qccur é rb %Fﬁ t¥h|t ge nese

construc'éll on %rrm?de FWF@%@?E erei@ é? cﬂ"&é ?o&vérgpgeglﬂ‘[agﬁ%l nrg tto renove the

t
be. pr ovi ded 0T BRIECHTaT o ales AT P s CRARS o Bl W o er
faces 81 and Aargngal thg réupfgcé (I\ﬁ? e8§nd (ﬁhg%q%n@ thlhgoékgltt a"ﬂg Q?oa“ ng

surfaces 83 are er a par A to eac e | ongitudinal

oo K bl LSSt BT A et
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 tooth
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 tooth 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 modulus 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
actually 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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converging walls of the nose formthe upper or |ower surfaces of the
respective rails 80 even though the |ateral surfaces 83 extend rearwardly
in an orwenBavi7’eh that is generally parallel to the | ongiPCcadisnzio7axi s of
the tooth. Nevertheless, the rails could have a constant depth and sinply
be spaced fromthe respective converging wall. Wthout t he di vFr gence 011:
ile sone o

the bonet s FRAR LD ?p?ﬁ%oé%f@eﬁq;‘%ﬂérﬁqéq“ 4R " ttﬂfezwnavﬂtnegmed do
I t nu e a
Qfgb?FPZYR;Ost&rQ% g’(':"etg’ ?o }GQFBI fh?éjaﬁ} gor rﬁ@%’Bﬂ%%ﬁ:Brf%ﬂm ﬁ\eﬁn) t hgt
t e ver wal | s an as
reduces the %teéﬁﬁéc?%tbpon ? en 88 v&eeaﬁﬁ% oc? eR%) @anSH (31 ﬁﬂ

di scussed above, reduce weari n ol st | ng the

bendi ng forc e t I t, f n |1y Z-shaped
Cross secti o??v%ggovg§g%ﬁi r%é%té(%e W?l ngt%antzrjl'ﬂa\}gar% ?&g éf’ﬂ? a"ﬁown
reduced anou his enbodi nent can further be used en

tw sting of {é‘ﬁg&{l%lyﬁ%\?e{g%ﬂohcgll nstallation is not desired or possible. As

one exanpl e, the RQiMbHer AlidrHaRe W ﬁ@é@ {:]é?'n Be untia/é? Qith QA 8n Ily ‘o

PCT/ US02/ 19795 plate and the assenbly t col l'ectrve

proj ecting_ adahaihg raRSes 1 Gfdudehsutel GeENG1 eﬂq#aqatfem SR Facke o3 | of the
enbodi ments, the nose and points are pre erab or e e rotationally

synmmetrical apgu gt hoellfBEH beutingalurfacdsBars %eﬁé}@ﬁy E»ahgllel Rp%é'bth%tﬁé}n be

reversi bly nounted on the nose. Neverthel ess, asynnmetrical nose and/or

poi nts coul d ghg t&RAohditubiMaPatisIX A tHelidoth TR tt%%b@rraﬂ@&n@rﬂ@%@ﬁeﬁtﬁsenbl y of
the present invention can be used with a wide variety of different |ocks

to resist rewp\ed rélls prorray Morddsesndshpe rafkaRk@hd rmk@ethéth@ fheck 16
W t hstands conpression forces at |east partially in lieu of shear forces
(and thus expervergiegsvdliiedoic ad absaforhPaH MPper Br 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 rails 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 benefits for
having the point turn 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 bending forces. The use of only
two rails that form a generally Z-shaped cross section improves the noted
loading and wearing benefits 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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resisting the ejection of point 12 fromnose 18, the | ock need not be as
robust as | ocks used with other conventional point and adapter assenblies
appl yi ng weoubsoggti al |y only shear |oads on the |ocks. Thecplwsornmspt of the
lock 16 is preferably along one side of the nose 18, as shown in Figs.

and 2. However, a |lock could be provided at other |ocations including a

vertical or horlzontal central pass h as in conv nt i tooth
systﬁms)d Furigigand e ratsﬁl%ml?' t%meﬂﬁggﬁéﬁ%ﬁ}é‘?ly (R Le BossT ?%ag%%ﬁrre poi nt's
to the adapters inclu d lock pins, pins with take-up el astoners,
or locks wt H’Oﬁ?ﬁ?ﬂn%ﬂ? ‘?flgﬁ as disclosed in US. Patent No. 5, 469, 648
to Jones et al. c on Wt Inven n. Fig. 2

f or exanplg sho rﬁff‘@gﬁ ﬁ@gh W@g%er%nﬁcéﬁe 'éosgrqr@é)of'ﬁ?gr& re oc 'pi n t hat
is received in a ver

R T R S
an inwardly eéhn?ggérgg? rg\%rgg’lgtrﬁ)ou% Qf?tﬁehr?o dﬁe}rtﬂglegg atspr‘ﬁm%'t 8?‘ retain

t he poi nt toH ferab an ear: 'S provi on both

19 WO 03/ 0047 ﬁ:&%t?&g{s]cggl?%g uﬁééjﬁﬁhﬁ nvten@rpm nt (not shown) so that the

poi nt can be rever SI erther 180 degree positions. Wile

the channel and erBa?I gﬁ%g@aﬁ%e%sgmglly WE%"%QC "g}ém(g &4h bd 1§83y coul d be

curved as in U'S e preferred

construct! on.yd S3R&l 9&4@%%&{ ﬂ)cﬂsf’fo Pe%mWéHf&%?@f tr@ poﬁﬂqwnetwe point to

t he adapter. erring articular Fi gs. nose 18' has a

tapered verti s hBans) Jangl al PQitdsn |Ctgﬁ1 8 red
| ocki ng pin %ﬁb tEouSﬁ thg ockI can O%e t(gl)pp)éeér%leofjl ﬁ?%%gﬂlg?fpgﬁltgﬁfe | engt h,

ool ey aranen g el ittty ora
the resisting 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 lock 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 including
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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entire length of the lock so that the taper extends al ong substantially the
entire length of the lock. Fig. 15 shows a blind channel that extends only
parti al | ywotoaootrgh t he nose and tapers to a closed end 10PCatusHh®7hdtt om
Nevert hel ess, an open channel that extends entirely through the adapter
could be used with the tapered pin if desired. The locking pin 16" has a

correspondi ng pered shape to fit n the aper ed h | 103 (Fi
15-18). The |%‘i§ﬁ‘?fd“$PW“t1 ”OfSP%W@r W}’?ﬁ %Pﬂ'i“h%ﬁfb'%g”%"ﬁrs&’ E‘B{‘]@ﬁﬂﬁh n'g 106,

The pin 16" ha t that  h t f 104 f
igg?g: ng t he %ﬁ‘&h?gﬁfg % %B‘r’?' g‘& 'e(tggé’ha'%:ts%gn‘f' :D@'E?feégé\&“% achannglr

and a rear surfa f th In th
enbodi nent SHW ?q{mgﬁ%gor?rfge %Uﬂ{ P\%Clr"&%q(?ﬁ& g%n Pfgenrt E@sﬁ@%%g# 1°llnt hat(:a
extends rear to strengthen the | ock against axial forces and ensure
pro]Loer i nsert '|B rbf the lock pin. However, the lock pin could have a
uni form circu I 03/004783
PCT/ USO2/ 19795 i b Yonfruclel o g't%gﬁﬁ‘%?"%g GRS e

103 t de of th

(rzloggnteo a posélj ﬁetﬂg"ﬁ%pﬁté Hm?ha%%gﬁgzﬁg{%ﬁfnpheore.t&n%@%ﬁéfi’tk ?ﬁgsﬁ‘ﬁg?rzdcegsollg ©

pehi nd the & gggea tap0r6a ARACHY REnfiB tgoﬁ@sg&@pe%# rdcBfingeg el ving a

portion of the I'ng pin or e any

convent i onal I%E&jéﬁqoc @83 2 hAIth&Eg%t ﬁ@gock-r% Fqupfé?é aftfg ds rﬁ?éaf erably

retained int ann rou use o ing er In the
enbodi nent sh

846N, olTl F8edsle bbd é@@lh%@ﬂ& @H’th%fr?sl%ﬁths‘ﬁ{ewml
The channel gwprle? ¥ Ef S’Ltlléncla%ers grcl) QI na’enal flgr receléll ng the set

screw to bettge jr&bRbd céﬁ&ubmkmwfr&h RBuithcd {51 g@@@ﬂl?eﬂrcsl%mebﬂtthé he indent
is not required. Once the lock pin 16" is installed

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 channel 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 locking pin 16’ has a web 111 that
extends rearward to strengthen the lock againét axial forces and ensure
proper insertion of the lock pin. However, the lock pin could have a uniform

circular, rectangular or other shape as desired.
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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 neans to
prevent wba3set7sscrew from becom ng di sassoci ated from t reTIusok19PH. The

| ock pin preferably includes an overhanging shelf 123, which protects the
set screw fromwear. A spring (not shown) can also be associated with the
set screwto inhibit |oosening during vibration. The |ock pin 16" could
al so be used in cJﬁFtﬁﬁ%ﬁ1%rﬁ’GfAﬁ'stﬁ ﬁitﬁ‘rﬂég ipeemmupisatinnpyithdie Chﬁﬂneb%pl e, as
shown in Fig. 19, the lock pin could be used to retain point 128 wth a
si mpl e wedge @@B@@%‘B@@@ta”d@&‘f a1’ thEaSﬁ gy thggide &F thejase é‘?ja Peiomin in
accordance with the present_invention could also be used in tooth systens
havi ng verti c‘%’t'Fh"theiﬁS‘PF%nfrﬁP Pt dgfiness esegsnbid @We "?ﬂrtséffﬁ%ﬁl vely,

ot her | ocki ng nenbers ma grow dﬁg such as an omar cked det ent

h 0 ‘Hﬂ

to resist renWa“F“dd?m’f‘W@ iloﬁ WEkh ’d?%‘()%galpﬁmoﬁdﬁ q % the
enmbodi nent of Fi ocki 03/ 004783

PCT/ US02/ 197d80k"%%81&| 15%“%89 }?Beﬁgpff%“ @Byt"ﬁ@’%%\'ﬁ' é‘i’ezt%?cx\guf’%a% B menber

may instead o ehably engage the locking pin to the point. In addition, the
| ocki ng menbef*H&&d not be attached to the | ocking pin, but instead nay be

S T L e R L
131, 133 F a1.20-20 d,2 h

0 0 vs ol R Aol S, s LR 1
t I d

e A B T R |

contact_surf gﬁg?@ga PGl ng 86w WIBRETERI HtBARIGR 4R 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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el astoner 138 which in turn is adhered in a pocket of the cast body 135. In
| ock pin 133, the detent 141, is biased to nove along an arcuate path 143
by an elwetosfet78145. The free end 147 of the detent 141 exgageyi1€dhotch
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 elastoners to release the detents 134, 141 when

renoval of taedplingdhe lack pinda ithesafaptandhe focking memben may dstesd opetader ed pin i s
that it is easier to install and renpve than a conventional drive-through
pi n. The tapeineads therlaeking rip totemebt. InRdditieg. the fockipgrrembeE &ee@ Aot t hout
encountering any resistance fromthe surface of the point or nose until
the | ocki ng pgignaitachad ipdhe lacking iR, Qub dnsiqadgmpybg @ 1sﬁ%£r€tﬁa'??ﬁ@P.er fhe t aper ed
| ocki ng pin may be renoved using, ry_tool, rather than _bei hamrer ed
because t he ;ﬂt%c?ﬁéjetﬂ B p[t?ré};(ggmg( ﬁofPfe’fﬂ"ﬁ'%ﬁ]E%p'”%é’f rasép iagenpgofree from
t he channel . %\ge %ree, the lock pin may be renoved by 22 WO 03/004783
PCT/ US02/ 19795954, 1 n contrast, with a conventional drive-through | ock

D L 00, Deal et 8P SR b b A A A A Bho o o 0t (0
Ll ot ASRe R Gty GO R 850 BBk B SE BRI S,  one L e
e P PR R B PR A5 Ph AR o
I A R e N e e B
o e? “nnele RN 1, FORE Aok Bl 1R, sblige | oo
out of the groave.nJhewPGdge 140. The detent 134 is preferably adhered to

elastomer 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 release the detents 134, 141 when removal of

the locks is desired.

One of the advantages of a tapered pin is that it is easier 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 into

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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pin thus relies on nmechanical interference, rather than a tight fit, to
prevent renoval of the tapered |ocking pin once installed. The above

di scussi owoasesshs the preferred enbodi ments of the prePeEmUSOnVEN i on.
Vari ous other enbodinents as well as many changes and alterations nay be
made wi thout departing fromthe spirit and broader aspects of the

cseeily 10, o ueal e LAt 00 Pl OBl S S0 B BOS R Bpleer o
AL A T SR g
bea?i ng surf a%@og'g%\fe%%%?%ggEec?is\lflléenrcgiaﬁ%”gsﬁr%f %é'gés g@@ﬁ‘%g"ié’%"e‘t%eﬁ gsgaptg er,

wher ei n each iﬁ%&%d%%ir%@gﬁ@&g%%ﬁ#&%&d a different one of the

convergi ng surfaces and ex eneral Ty 1n’the sanme inclined direction

relative to the '39%#921%3;%%&@@@%@' @Q?éﬁr&itﬂg pr?réé%gtaﬁ:ﬁerﬁigﬁ isi de

bearing surface faces; and | oc e wear er to the adapter.

2. A wear assg dgx f&laef%&@g,gqua?&nmémeq{ﬁ mﬁtﬂer\omnen]bgre tag%]ggaﬁ]eend of

t he socket includes oppo beari1 ng surfaces extendi ng si de

o o Sn e e SR A R S deOR g o, Lo
whi ch each ofthe 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 mechanical interference, rather than a tight fit, to prevent
removal of the tapered locking pin once installed.
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 claimed.
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the side surfaces includes a flank bearing surface that faces toward a
different one of the converging walls than the side bearing surface of the
sanme si dewognnb4ase. 4. A wear assenbly in accordance w t hPciraiSoe/®7e:h whi ch
each flank bearing surface widens as it extends rearward. 24 WD 03/004783
PCT/US02/19795 5. A wear assenbly in accordance with claim4 in which each
side bearing surface is uniformy spaced fromthe converging surface that
it faces al oW&%ltﬁJy‘tanti ally its entire length. 6. A wear assenbly in
accordance with cl1ai m 3 in whi ctg t he nose includes sidewalls and
converging wall's, 't he AGaURISPUPLOMPINEY-udi ng a rail and a flank, wherein
each rail contacts one of the side bearin § rfaces
ling 0

contacts one of tRB 3IPRKKNAEG A AT JIAY d sic%gﬁﬁé;g%sge wloid,

S 2

st besring sur Pt PR L T SHCTRUBPUN A O Con ot
\é\gi:ﬁhi ;QFug\é\g@mkfnhc{udesd $ E?gwa%@ %P%ﬁ ?or'\&e?tgl _F\g WalI s, aP%et' hr(]a sidewal | s
Cocket 10, gk bend Beel U ARLEPABIoig PSRRI BN B ATTS S e
surfaces di vepORafs (e B RN 3eal: bl do AukER, 358°EREsuBcaCCOr dance

wth claiml erernthe si earing s aces diverge as they extend away
from the fron Wahk!"Gdé Blaring surface between the converging surfaces to engage

a fl ank

the adapter, wherein each side bearing surface faces toward a different one of
the converging surfaces and extends generally in the same inclined direction
relative to the longitudinal axis as the converging surface the side beéring
surface faces; and

a lock to hold the wear member to the adapter.

2. A wear assembly in accordance with claim 1 in which a forward
end of the socket includes opposed bearing surfaces extending between the
side surfaces, and each of the bearing surfaces extends generally parallel to
the longitudinal axis.

3. A wear assembly in accordance with claim 1 in which each of
the side surfaces includes a flank bearing surface that faces toward a different
one of the converging walls than the side bearing surface of the same side
surface.

4. A wear assembly in accordance with claim 3 in which each flank

bearing surface widens as it extends rearward.
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12. A wear assenbly in accordance with claim 11 in which the side bearing
surfaces extend al ong substantially parallel planes aligned generally

al ong t heweiodeoses f aces of the socket. 13. A wear assenblPgTiUusoztwes dance
with claiml in which the front working end term nates as a narrowed front
end. 25 WD 03/004783 PCT/US02/19795 14. A wear assenbly in accordance with
claim13 in which the side bearing surfaces diverge from opp05| te sides of
a plane aligned whth thwear assgMblydn 98¢0resncs veicrlak eRAYHE eABriife he
narrowed front end. 15. A wear assenbly in accordance with ¢laim1 in which
t he weard merRREFING SURAqedS Hf"fQNYnSP@C?ﬁ’ HH'P the genveeoieg geTacedh atA! fRee% assenbly
in accordance with claim11 in ich the socket has a generally Z-shaped
cross-sect i orl%l@nwli’ﬁa@ﬁ@b(t'\@(ﬂﬁt"@\}@?g% subst anti al portigon of i%/s Ieng!toh

S i it
T “’“‘2‘3"‘tfz%?‘z%ﬁpla:‘*““ﬁrftﬂé'a“é”‘;ﬁf“*aﬂi A AT e, o
v sy s o a5 B A T 8wl .
3?2332: Iyyl 2a??%cai}'a?ﬁg‘g‘tﬁié:gﬁitf‘ﬁﬁi%yieﬁr'%F@% “Ptie I channel and | ock

. g Am?ha%ﬁeg} ﬁ{ |PyaCﬁorv\ﬁnce%ltmélgm FP‘%N& egC:I\ Si vear

assenbly in accordance adapter 1ncludes a

channel for rt()aeca%'ng 'sﬂﬁace & ulnﬁgljﬁﬂy 9&\%95 tI;\%ml & lﬁohmﬁlHﬁlgﬁrféace tﬂ&tiﬂt faces

along substantially its entire length.

8. A wear assembly in accordance with claim 1 wherein each side
bearing surface is at an acute angle in a ftransverse direction to the
converging wall it faces.

9. A wear assembly in accordance with claim 1 in which the nose
includes sidewalls and converging walls, and the sidewalls each include a rail
that contacts one of the side bearing surfaces of the socket.

10. A wear assembly in accordance with claim 1 in which the side
surfaces diverge as they extend forward.

11. A wear assembly in accordance with claim 1 wherein the side
bearing surfaces diverge as they extend away from the front working end.

12. A wear assembly in accordance with claim 11 in which the side
bearing surfaces extend along substantially paralle! planes aligned generally
along the side surfaces of the socket.

13. A wear assembly in accordance with claim 1 in which the front

working end terminates as a narrowed front end.
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menber for securing the lock in the channel. 22. A wear assenbly in
accordance wth claim21 wherein the lock nenber is a set screw. 23. A
wear assewblog/od418hccor dance with claim 21 wherein the | oclPCTIESbeI795 s a
resiliently biased detent. 26 WO 03/004783 PCT/US02/ 19795 24. A wear
assenbly in accordance with claim?21 in which an indent is fornmed in the
channel for receiving a portion of the |ock menber. 25. A wear assenbly
conprising: an adapt erA Weai agperblyda mcersdandentjtheciaims b ingehieh thepidehe assenbl y
to a wear surface and a forwardly extending nose having a pair of rails; a
wear menber REErRG Byracasodiyeroa diaraloPessite UeRP Phal Rignenglignegdayith dre

converging walls extending to a narrowed front working end, a pair of

si dewal | s, arenditudiaal e adexignsimomiPngdbk BAeVNEHA fiRt 8"bai r of grooves each on
opposite sides of the socket for receiving the rajls, wherein each groove
di verges from a pi'3ne AMeghatsefibhhintacecrratig Wiuelam 1dxwhichile ¥efendi ng

al ong the narrowed fron&5 v\ﬁrw@n ,end;ﬁ%nd a lock for securing the wear
menber to t he"&HBHtRA POREWItha Jionkdigaingeddsy i n accordance with claim 25 in
whi ch the socket has ener al .Z- shaped cross-sectional, 6 configuration
over a substanti ég pﬁiﬂ'.%aha%?rem}’i@“ PETR EW.C‘EQ“F.R C%"%ga{? Wﬁ@é’ﬁ%?%kﬁﬁ
accordance ‘Mﬁ h clai ma§5 #whch a frﬁnt en Oft‘ t he sockel% ti Qc‘ udes
opposed front"d5e&rd9H§ Y r £d SIOSRFCHY S SPNIRAtop AveR & SUHSIRNUE} os of t he
socket, and each of. .the [ront bearing surfaces extends generally parallel

to the | ongi tREAVN 386 28 A wear assenbly in accordance with claim 25

in which each 17. A wear assembly in accordance with claim 1 wherein the nose

includes a pair of diverging rails, and the side bearing surfaces partially define
grooves for receiving the rails.

18. A wear assembly in accordance with claim 1 in which the
adapter includes a channel for receiving a lock, and the channel and the lock
each narrow along a portion of its length.

19. A wear assembly in accordance with claim 18 in which the
channel has a closed end and extends only partially through the adapter.

20. A wear assembly in accordance with claim 18 in which the
channel and lock gradually narrow along substantially their entire lengths.

21. A wear assembly in accordance with claim 1 in which the
adapter includes a channel for receiving the lock, and the lock includes a lock
member for securing the lock in the channel.

22. A wear assembly in accordance with claim 21 wherein the lock
member is a set screw.

23. A wear assembly in accordance with claim 21 wherein the lock

member is a resiliently biased detent.
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groove has a substantially constant width and depth along substantially its
entire length. 29. A wear assenbly in accordance with claim25 in which the
grooves ewpDendoeBONg substantially parallel planes aligneacgarser/ad’vy al ong
the sidewalls of the wear nenber. 27 WD 03/004783 PCT/US02/ 19795 30. A
wear assenbly in accordance with claim25 in which the wear nenber is a

poi nt and the narrowed, workin d is a, digqi edge. 31. A wear,K assenbl

in accordance vvitﬁg'cl a(i\‘Hﬁei'Saﬁsg i'EﬁC‘foﬁ%ancgggB% mi%ﬁdrf Wé"ég ag "Eﬁﬁhnel fory
receiving a l.ock nd, the chapnel and the.lo ch narrow al ong a portion
of 115 1 nge e neFedel eyl A e B PRPBRL m 31T Whron the
channe as a closed epnd and extends anly partially through the adapter.
33. A wear assenbég' i rr&]%éb?S&&W%@W\PHS‘E aim 31 in which the channgl and

| ock dual | . i al ' '
asserbly in accor aaesef PR T S8t sl brdPibifc e 210c 2 7O
Cecuring the TRRURh B Ry GalRg B B BTG e 20 Cor dance wi £

claim 34 wherein %hﬁeérgﬁgmgpﬂgﬁﬁqdné |?%Q§§EinalcEﬁy'anEanledi}é‘gi%lr FQﬁ%Fnbl yin

accordance with clarm erern nmenber 1s a r ently biased

detent. 37. ANRELASREDIchlind 0L M FbhnCliHg3dnd Naviicly an i ndent

is formed in nnel for reCeiving a portion of the lock nmenber. 38. A

wear assenbl yﬂgéa%gmé,i S reARardfeipeRing RBUldd Bafing 8¥airkRotdRBs adapsed to be

secured to a
opposite sides of the socket for receiving the rails, wherein each groove

diverges from a plane aligned with the longitudinal axis and extending along
the narrowed front working end; and

a lock for securing the wear member to the adapter.

26. A wear assembly in accordance with claim 25 in which the
socket has a generally Z-shaped cross-sectional configuration over a
substantial portion of its length.

27. A wear assembly in accordance with claim 25 in which a front
end of the socket includes opposed front bearing surfaces extending between
the opposite sides of the socket, and each of the front bearing surfaces
extends generally parallel to the longitudinal axis.

28. A wear assembly in accordance with claim 25 in which each
groove has a substantially constant width and depth along substantially its
entire length.

29. A wear assembly in accordance with claim 25 in which the
grooves extend along substantially parallel planes aligned generally along the

sidewalls of the wear member.
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surface; a wear nmenber having a pair of converging walls and a pair of
sidewal I s; 28 WD 03/004783 PCT/ US02/ 19795 wherein one of the adapter and
wear menbwo odned7ezles a nose, the nose having a pair of comegrugong7o&l | s and
a pair of sidewalls, and the other of the adapter and wear nenber includes
a socket for receiving the nose; wherein one of the nose and socket

i ncl ud t ud | al | d
T e
f t . ket | ud
Convr i1 Lo 20N OB R0 b ABRRgEpEoE e L0 s o
h dapt 3 t | 3 whi ch
(o adanter, 38y~ A RSBl B ASERLISR Sl RS U D, <

surfaces ethd&gfe?%c%E%%aﬁmf rg@e\f\ﬁnlndaﬁ ’Ioc}Qh%{cet:hQ R 8hd fh@qocg! stal

beari ng surface extends generall'y par ongrtudinal "axi's of the

nose. 40. A ﬁn§§§\ﬁ%}q:|y pﬂb@%rg%ﬁ' wth claim38 in which one of the

grooves exten genera | el each of the converging walls. 41. A

wear assenbly in gscordanee é%é,n?@llﬁe rgﬁfh& Wath Cllaif2§ m H?éhvﬁm' ncl udes a

bearing surface to contact one V\/ner elnt ear| ng surface

of one groove:hasdhasatdsbERMhndERers otni]ﬁ'Apa‘Fﬁ%nyﬁ{rSuM %Hépﬁer than the

beari ng surface of the other groove. wear asse i'n accordance wth
claim4l wherein ggch A%we&gerﬁupf.a%cb@aﬁée W‘thaﬁéiﬁ\%@riﬂlvﬂuémtﬂehe

transverse direction to the convéerging wall it faces.
channel and lock gradually narrow along substantlally their entire lengths.

34. A wear assembly in accordance with claim 25 in which the
adapter includes a channel for receiving the lock, and the lock includes a lock
member for securing the lock in the channel.

35. A wear assembly in accordance with claim 34 wherein the lock
member is a set screw.

36. A wear assembly in accordance with claim 34 wherein the lock
member is a resiliently biased detent.

37. A wear assembly in accordance with claim 34 in which an indent
is formed in the channel for receiving a portion of the lock member.

38. A wear assembly comprising:

an adapter having a rear portion adapted to be secured to a wear
surface;

a wear member having a pair of converging walls and a pair of

sidewalls;
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43. A wear assenbly in accordance with claim 38 wherein the nose and the
socket each have a generally Z-shaped configuration over a substanti al
portion oWoims®o47ehgt h. 29 WO 03/ 004783 PCT/ US02/ 19795 44 pCA/usez1979ssenbl y
in accordance with claim38 in which the wear nenber is a point with a
front digging edge. 45. A wear assenbly in accordance with claim38 in

and the tock eack™RaT 15 3f S 28 a1 e Fembel BebenS Shotathgear
nbly i ; i i IT ' i.ch. . adapt ' d
channel " for ruegrrrng & PaY ot cBh Mgl o Byt oaBeR] s hiver 1 or
[ ' 4 nbl.y. | it
craim ag i n vl SPEFREpea e o SRRy B TRERL Vi ng &

portion of the | ogkoRRIBES of {}1@?dga%grsogéaq@%%gc%érakggmﬁmgpapt er

having a rear nmounting end adap 10 secur y to a wear

surface and. aqf aHAGELY oA SRR B8RGHe & HPAls IBABRES AU R 1 ont

wor ki ng end and a Fearwardly opening sock rern e's has a

general |y Z- shaRedhreefdH s IeHAor %_&H%rﬂiﬁb wall§3fl @ substantial portion of

its length; and a lock for securing the“wear member to the adapter. 49. A
wear assenbly in GERITIRAE et thetldab Bnd8obiat Weiuabs & (ﬁaﬁé&ﬁ roc8dlicOf the

socket includes opposed front bearing surfaces extendi etween the
sidewal | s, andcaacihediist gy front bearing surfaces extends generally _
parallel to a longitudinal axis of the wear nenber. 50. A wear assembly in

accordance W th chaicktd Bold thebésrindrtser AOH8 adapter.

39. A wear assembly in accordance with claim 38 in which distal
ends of the socket and nose each includes opposed distal bearing surfaces
extending between the sidewalls, wherein each of the distal bearing surfaces
extends generally parallel to longitudinal axis of the nose.

40. A wear assembly in accordance with claim 38 in which one of
the grooves extends generally parallel to each of the converging walls.

41. A wear assembly in accordance with claim 38 in which each
groove includes a bearing surface to contact one of the rails, wherein the
bearing surface of one groove faces a different one of the converging walls
than the bearing surface of the other groove.

42. A wear assembly in accordance with claim 41 wherein each
bearing surface is at an acute angle in the transverse direction to the
converging wall it faces.

43. A wear assembly in accordance with claim 38 wherein the nose
and the socket each have a generally Z-shaped configuration over a

substantial portion of its length.
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has a generally Z-shaped cross sectional configuration along at |east a
substantial portion of its length to be matingly received in the socket. 30
WO 03/ 004W8d3e@N83JS02/ 19795 51. A wear assenbly in accor @emasom47bs cl ai m
48 in which the Z shaped socket includes a pair of lateral extensions in
opposite corners, wherein the |lateral extensions diverge as they extend
rearward. 52. A wear assenbly in accordance with claim51 wherein the wear
nenber includes a4pai rA veataipesblyi ingeeidangeaythgirim 3% whithehe WAt wor ki ng
end includes a narrowed front end, and wherein the |ateral extensions of
the socket dne@Pgds pmeint wishadiopkdigyineedas a plane aligned with the
| ongi tudi nal axis and extending along the narrowed end. 53. A wear
assermbly in accor d8ncePAWeas zssampivaig AGeolganeh WitheCloim SRAPWNIER &t i ncl udes
a pair of lateral extensions in &pljgos,i_te ﬁor ner and the |lateral

r

ext ensi ons f oR4APISs Htudes Befhannel dofy TerRjViag %e%"fWStChﬁP'ée'ﬁ‘Qﬂg?ea'PF%/ par al | el

to the longitudinal axis of the ar nber. 54. A wear assenbly in
accor dance W@qphaagpw]a@gi%pqd;q%ﬁetﬁﬁ%\g dapter includes a channel for

e oK, A R BB BLa B vab BRSO, 7%
assendl y i n_ aREraRGEesA BRI e e R G b PSR Ehekes
el 00 bR S TR RS BT, S L oek i e
L\za‘; Oggggni)lnyt Egngl??ginﬁggegpgss%%%ﬁ} ¥ 1208 GarR8 With Ui 46til GinlcRGk, ifEEper - 58. A
is formed in the channel for receiving a portion of the lock member.
48. A wear assembly comprising:
an adapter having a rear mounting end adapted to secure the wear
assembly to a wear surface and a forwardly extending nose;
a wear member including a front working end and a rearwardly opening
socket, wherein the socket has a generally Z-shaped configuration over at
least a substantial portion of its length; and
a lock for securing the wear member fo the adapter.
49. A wear assembly in accordance with claim 48 in which a front
end of the socket includes opposed front bearing surfaces extending between -
the sidewalls, and each of the front bearing surfaces extends generally
parallel to a longitudinal axis of the wear member.
50. A wear assembly in accordance with claim 48 in which the nose

has a generally Z-shaped cross sectional configuration along at least a

substantial portion of its length to be matingly received in the socket.
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an adapter including a rear nmounting end for securing the wear assenbly to
a wear surface and a forwardly extendi ng nose; 31 WO 03/004783

PCT/ US02/WOm/H04783 wear mnenber defining a | ongitudi nal axi canso/mobudi ng a
front working end and a rearwardly openi ng socket for receiving the nose;

t he nose and socket including plurality of cooperating linear rails and

grooves that require the wear nenber to t at | bout th
| ongi tudi nal axi s AheniWREE FEFRIEPA YA %E%V‘?"lhg n"?"[l‘g %@@Fﬁﬁ?ﬁﬁéel ock to

hold th th d ) ) . nbly .j i
cf’aif m 58 ?Eagm%ﬁﬁ’?op%%nwcﬁ T""ﬁd%ﬁ%{ ﬁlgf%sr SRR A rapeslfFRont bear | ng
sur f aces a Xt e ener ) to t I i tudi I is. .
wear asserrbIdywﬁ‘?{?'ﬁgﬁ%P&%@é%%ﬂg@@rﬁﬁggéh":ﬁ())(/r?é(Peefjr{g?nrﬁllg't a: lng Z)r(lijsgrggveé on
opposite si d K i th

oot wor ki ng ena 5207, ARer AT RE R Heo AT Pk EY uikAle wRHEY | O 00

the walls de&]l&%]iggtgippg‘ﬁes;% g%igf%%g%&ﬂggﬁﬁacgg%a?ﬁﬁﬁ?[tﬁ? ﬁéﬁﬁ%qkiﬁgﬁ’d ally in

substantial ly wear asse accoragance with

claims8 in Wikfhed BediRRed ARG, lafia ARALR! il klrft ddciBfondlicfdhdig edge.

63. A wear asse y i n accordance W clarm rn whic ront working

end term nat eéocjkgtv\gi?/%ﬂé:fﬁ)\epﬁaggﬁsgatsgfegdof a66|]pn@‘ aY@ng Wﬁﬁ%@!oﬁg@ﬂi Fcor dance

with claim63 1h verge Trom opposite s of a pl ane

aligned with gﬁgaﬁcp&gn%rfdﬂ Q@ﬁg tﬂéingrré‘\ﬁéid ekt endi ng al ong the narrowed front

end. 65. A wear asse n accordance with claim58 in which the nose
53. A wear assembly in accordance with claim 48 in which the Z-

shaped socket includes a pair of lateral extensions in opposite corners, and
the lateral extensions form inner lateral bearing surfaces that are generally
parallel to the longitudinal axis of the wear member.

54. A wear assembly in accordance with claim 48 in which the
adapter includes a channel for receiving a lock, wherein the channel and the
lock each narrow along a portion of its length.

55. A wear assembly in accordance with claim 48 in which the wear
member is a point with a front digging edge.

56. A wear assembly in accordance with claim 48 in which the
adapter includes a channel and the lock includes a lock member for securing
the lock in the channel.

57. A wear assembly in accordance with claim 56 in which an indent
is formed in the channel for receiving a portion of the lock member.

58. A wear assembly comprising:

an adapter including a rear mounting end for securing the wear

assembly to a wear surface and a forwardly extending nose;
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and socket each has a generally Z-shaped cross-sectional configuration over
a substantial portion of its length. 32 WO 03/004783 PCT/ US02/ 19795 66. A
wear assewblog/od418hccor dance with cl aim 58 wherei n t he nosecrmsoxowss one of
the rails on each of a pair of opposite sides, and the socket includes a

side bearing surface in each of the grooves for engaging the rails. 67. A
wear assenbly in accordance with claim58 in which the adapter includes a

channel for recei @ Wgammesdier dafiging e lengifkdingl axiel ardeinclyeiRg &d©At nar r ow

along a portion of its |length. 68. A wear assenbly in accordance with claim
67 in which tWekingieadsed aaﬁwaa&kowwﬁpw f‘ﬁé?‘l"%‘(ﬁ'%’lhﬁﬂﬁs%ubst antially

their entire | engths wear & asse in accordance with clajm58 in

whi ch the adaptethg H%#%ﬂ'&s%kéh@ﬁ'Hé'Pgfp&?‘/'a'%EEPQRPﬁ@at'f‘ﬂé'“P%fcrﬁ“s MY the I ock

includes a lock nenber for securing the lock in the ch 70. A wear
assenbly in a®eBYEFated (Gavie cihgi e 9%@%' 9 t”Plt@teI (98Reraﬁér?§8\ﬂ it 4 set

screw. 71. A wea a nc h ¢claim®69 erein the | ock
nenber is a r@@g'[‘idgﬁf‘? W%%&E‘ataﬁeéf re ﬁgg{& N¥Ss¥Mbly in accordance
with claim69 in dent is, f n.the channel for receiving a
portion of the Io\é‘ﬂo‘?@ﬁ%@w‘.tﬂ?@(ea%mﬁﬁg?rqgggee#&pg? conprising: an adapt er

i ncluding a rear unting end faor securi t a S a wear
surface and a forwardl &R ym)g%coFl %&'etp\é\%@ 58?1§1V\\§§?A¥f@t

including a frrgcﬂd)f\qﬁr Ki ng?tﬁpcélg ?? < e%r ﬁ_@gtd%é/?{%ge [WaTe Stﬂgtkg)t(teﬁi(?fl ned by

si de surfaces® aV|ng groove on each
of the side Sgérfe?éﬁlﬁ%atacﬁfal % |O¥élﬂlglntah£(4al I's, the grooves each

60. A wear assembly in accordance with claim 58 wherein the rails
and grooves on opposite sides of the nose and socket diverge as they extend
away from the front working end.

81. A wear assembly in accordance with claim 60 in which the walls
defining the sides of the nose and socket extend generally in substantially
parallel planes.

62. A wear assembly in accordance with claim 58 in which the wear
member is a point with a front digging edge.

Gé. A wear assembly in accordance with claim 58 in which the front
working end terminates in a narrowed front end.

64. A wear assembly in accordance with claim 63 in which the rails
diverge from opposite sides of a plane aligned with the longitudinal axis and
extending along the narrowed front end.

65. A wear assembly in accordance with claim 58 in which the nose

and socket each has a generally Z-shaped cross-sectional configuration over

a substantial portion of its length.
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bei ng defined by one of the converging surfaces on one side of the groove
33 WO 03/004783 PCT/ US02/ 19795 and a side bearing surface on the other
si de of twe ogeose, wherein the side bearing surfaces fa®eTiusIDpPOSIte
directions; and a lock for holding the wear nenber to the adapter. 74. A
wear assenbly in accordance with claim 73 wherein the side bearing

Ur face uhi ch i t *PAoeah st Sstebl i FECEABICY 11T SRECTLMATENADE Ao ai'm 74

substanti al pBROTSroor (e da PGt o7 P ReAPoRS e PP St Ptiance i th

o the 1ongi ttien = siir EaPoRge Kl aon 8BRe05 R Reimeditens i h- ° ©

d ith clai ' h . anti.al L.y Z-shaped

conti gur ati on al ofd a Sabelareripy B atBRERl: R SeBhaB R Wit ey
bl v i it . . .

ongi t udi nal - Seep e tarebia eyt P re IR R, SotFindERennd B fo B3° 0,

bearing surfages n%%@%ﬂ:@n@ga M&ﬁﬁrﬁsu}- ysi de surfaces, and each of the

beari ng surfaces extends-generally parallel to the longitudinal axis. 79. A

wear assenbl y COMRs! S| At REABYSh SASKUALI %R KSR oTOHTADE 1T T

securing the wear asse a wear surtface and a forwardly extendi ng

TRt ony ne IR ISR RRs Bl e it 1, coen

69. A wear assembly in accordance with claim 58 in which the
adapter includes a channel for receiving the lock, and the lock includes a lock
member for securing the lock in the channel.

70. A wear assembly in accordance with claim 69 wherein the lock
member is a set screw.

71. A wear assembly in accordance with claim 69 wherein the lock
member is a resiliently biased detent.

72. A wear assembly in accordance with claim 69 in which an indent
is formed in the channel for receiving a portion of the lock member.

73. A wear assembly comprising:

an adapter including a rear mounting end for securing the wear
assembly to a wear surface and a forwardly extending nose having rails;

a wear member including a front working end and a rearwardly opening
socket defined by side surfaces and converging surfaces, the socket having a

groove on each of the side surfaces for receiving the rails, the grooves each

being defined by one of the converging surfaces on one side of the groove
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surfaces diverge as they extend toward the front working end; and 34 WO
03/ 004783 PCT/ US02/ 19795 a |lock for holding the wear nenber to the

adapt er. 80.03/004188r assenbly in accordance with claim79 weaErEson147pe nose
includes a pair of converging walls and a pair of sidewalls, and the
sidewal I s extend generally parallel to the side surfaces of the wear

menber. 81. A wear, assenbly [n accordance w cl ai m 80 wherein, the wear
nmenber def i ne%“"‘véga PR feeting %‘Hta"ﬁ)?i”stf‘e 8&853'9? (ﬁ’&:nheugrf’ool\@e ret"f'lgjes%c&et
i ncludes a sjde bearing sur.face Retme n the convergi ng surfaces to engage

the adapter, PSRRI SWEares fase i aRROSH JLGHIPR: 8" aces toward a different one of
the convergi ng surfaces d extends ne ly.,.in the sane inclined
direction rel ati v@"i’% fPrhréO%]"i'%ﬁﬁi“feﬁamg] ea{?ﬁéeéga;{q%re convergi ng surface the
side bearing surface faces. 82. A wear i r it h claim8l
in which eagh of a}%ihe Wi rggsrefnﬁ’éye@eal%ﬁ% érngeg\p éﬁ/? 'F‘Q”nzgf‘;’@?%g‘%ﬁ# ace tlhat

faces towar dhlgeagig%ﬁéflg%tg exgél]\(rafé;e&\g}fatﬂg??ﬂ%v%n% mglim%%sttﬁ@@om?qj%de bearing

surface of t wear assenbly 1 n acco nce with

claim82 in wyjgh ] i ncl udes sidewalls and converging walls, the
si dewal | s ea\(,:\%]rfl% %%@Pﬂgg‘g&r ail and a flank, wherein each rail contacts

one of the side bearing JurTaSehuAnfh a6Rhrb Al eothart Sui afe the Tl ank

beari ng surfaces. wear asse I'n accordance w aim 81l wherein

the side beaging sur{ashrlhly St o SNl U Bl A it on

wor ki ng end. A wear asse accor W t aim 80 in which the
wear nenber é')ﬁts%[r?m.nt with a front digging edge. 86. A wear assenbly in
accordance with claim79 in which a front end of the socket includes

opposed front bearigng gWidafa8sent ANEichdaR&d WiE Blaim 73 wherein the side
bearing surfaces each extends generally parallel to the longitudinal axis of the
wear member.

77. A wear assembly in accordance with claim 73 wherein the
socket has a substantially Z-shaped configuration along a substantial portion
of its length.

78. A wear assembly in accordance with claim 73 wherein the wear
member has a longitudinal axis, a front end of the socket includes opposed
front bearing surfaces extending between the side surfaces, and each of the
bearing surfaces extends generally parallel to the longitudinal axis.

79. A wear assembly comprising:

an adapter including a rear mounting end for securing the wear
assembly to a wear surface and a forwardly extending nose;

a wear member including a front working end and a rearwardly opening
socket defined by side surfaces and converging surfaces, wherein the side

surfaces diverge as they extend toward the front working end; and
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35 WD 03/004783 PCT/ US02/ 19795 the side surfaces, and each of the front
bearing surfaces extends generally parallel to the |ongitudinal axis. 87.
A wear nmewbas/0dgBs ni ng a | ongitudinal axis and includi ng &Crrasa2/1979%r ki ng
end and a rearwardly opening socket for receiving the nose, the socket
bei ng defined by opposed converging surfaces each extending at an

urface i nel uai ng e KapHad et e REc oS B8R he” conver i ng sur f aces
i 11 orent one of SPne ASRICPRENETAPRE B AN BEREEF F3od n The came
tace the si doniudth apfr Bt farfelohel e 8% b afbur S ER O dance
bear i ng. sur { SReR i EF RafeRe B8R A Fpat BENS, SR ook of e

front bearing surqcesy Gxbends BENETALAYanddfidl hh AP whbiginl REYibyci nal

axis. 89. A wear nenber in accordance W alm n each of the

si de surfacesmjg,lﬂ?ét ﬁe@aHn?ﬁlkdi%aﬁi%,%cﬁléfdfe%ﬁ aééqa‘gléé gtgcggt hQUedsS, &

different one o e converging walls than the si ring surtace of the

sae side SUidSrindQurrhe Gl P hnidigiAg SATAA0G5 oM 1Rl AEMA 1N whi ch

each flank bearing rface wdens as It tends rea wear

T b SocRRR M b SUMACald Al SRRy BBy ece 1
subst anti al | YsiifageLBid EReh@NGeMtraly ih % S4HE IREAd DM Fa&Re S%he
longitudinal axis as the converging surface the side bearing surface faces.

82. A wear assembly in accordance with claim 81 in which each of
the side surfaces includes a flank bearing surface that faces toward a different
one of the converging walls than the side bearing surface of the same side
surface.

83. A wear assembly in accordance with claim 82 in which the nose
includes sidewalls and converging walls, the sidewalls each including a rail
and a flank, wherein each rail contacts one of the side bearing surfaces and
each flank contacts one of the flank bearing surfaces.

84. A wear assembly in accordance with claim 81 wherein the side
bearing surfaces diverge as they extend away from the front working end.

85. A wear assembly in accordance with claim 80 in which the wear
member is a point with a front digging edge.

86. A wear assembly in accordance with claim 79 in which a front

end of the socket includes opposed front bearing surfaces extending between
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WO 03/ 004783 PCT/ US02/ 19795 92. A wear nenber in accordance with claim 89
in which the nose includes sidewalls and converging walls, the sidewalls
each inclwoiago€ssail and a flank, wherein each rail contrarttsormgIdf t he
side bearing surfaces and each flank contacts one of the flank bearing
surfaces. 93. A wear nmenber in accordance with claim87 in which each side
bearing surface along substantially its entire length is uniformy spaced
from the conthersiflengyriaged.ane qashtofjthe franidearing surfacge sxtangsigereraly accor dance
with claim87 wherein each bearing surface is at an acute angle in a
transverse diRaetd wrihe ongiieinalgrger ging wal | it faces. 95. A wear nember in
accordance with claim87 wherein the side bearing surfaces diverge as they
extend away from €Re 7 8ieer WGW?Ph‘é)ef'@HEa'QW't“d'“ﬂ' %é%?”%ﬁ"d@?g A8t cor dance
with claim95 in which the side beari ng aces extend generally al ong
paral | el , spad@HindpRd a’ﬂ)ﬁ‘ én'@@””(%ﬁ'ﬁ’ epegin a?ch‘ﬂeé?r VERCR %?38@’% he side
surfaces of the socket A wear nber cord ewth claim87 in
which is a pofastet %‘Q%d%f‘r‘ﬁthOP(H’P F&f“’é%@ st ce%e ‘?Xtﬁ%{lﬁ%t

accordance with claim bear.i ng surf a |ver ge from
opposi te si delSCetion [ iﬁ" foawﬁ@wgﬂ aﬁftaﬁ‘dtWes'd? &Hﬁ?‘f dleﬁ%n St %Sé’ 2% ext endi ng

along the front vmth claim

571 which «AEudd Btk REdRy iaed hitighn h%?Bé b GuBEEE B ¥y
Confl gur ation -aﬁa%tfa %g%sw gaci;ns&! lﬁort Oﬁaa%% f?)al rt&ﬁ%'gta dlffe:]’grg ‘one Oyvear menber

defining a Io convérdging walls
extending to %e%%ﬁ&e‘?&.’ﬁg er[fé) 118 avr\@reg&e'ﬁgs %Qﬁleralﬂ/ Rah& sQhe intfined direction

relative to the longitudinal axis as the converging face the side bearing
surface surfaces.

88. A wear member in accordance with claim 87 in which a front end
of the socket includes opposed front bearing surfaces extending between the
side surfaces, wherein each of the front bearing surfaces extends generally
parallel to the longitudinal axis.

89. A wear member in accordance with claim 87 in which each of
the side surfaces includes a flank bearing surface that faces toward a different
one of the converging walls than the side bearing surface of the same side
surface.

90. A wear member in accordance with claim 89 in which each flank
bearing surface widens as it extends rearward.

91. A wear member in accordance with claim 90 in which each side
bearing surface is uniformly spaced from the converging surface that it faces

along substantially the entire length of the side bearing surface.
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WO 03/ 004783 PCT/ US02/ 19795 sidewalls, and a rearwardly openi ng socket for
recei ving a nose of an adapter, the socket having a groove on each of a
pai r of owpagiotassi des of the socket for receiving railspon/sazigdnpt er
nose, wherein each groove diverges froma plane aligned with the

| ongi tudi nal axis and extending along the narrowed front working end. 101.
A wear nenber in accordance with claim 100 in which the socket has a
general |y Z- shape@2cr o yiegemembanin assaripaes with elaino$8n which ihe pess i al
portion of its length. 102. A wear nenber in accordance with claim 100 in

whi ch a frontinclugrs sdewale adcrasveroing) wlles thepfidaneadls saeminabElilg Agalsur f aces
extendi ng between the opposite sides of the socket, and each of the front
bearing surf a¥ia flank ahgesineaedy @l'l@"tﬁﬁﬁéﬂnﬁéﬁf tneoswi%geqarmgg?qrfga@g@m axis. 103.
A wear member in accordance with claim 100 in which each groove has a
subst ant i al | yeR8iablafrniagiaione afibe tRbiisaEnGyiaebst antial ly its entire
| ength. 104. A wear nepber ccordance wt I al 100 .i.n which the
grooves extend al 8y s’%W@?hWPF‘gPT 5’/‘ aﬁ&?@?”‘@ W'ﬂ’lé !“ﬂ’&?i%e%fé‘r%?em |y al ong
the sidewalls. 105. A ”t% Inac %% Ia|m OInWhIChIS
a point and R978N%SMTRfRe 0%? t'@ dt '59 g 'ﬁ(jm Hﬁ.‘/sﬁ%’g Bhear nenmber
including a f ont wor ki n a socket opening in a rear end of the
bR epuidine gt Hads gurati

wear menber, Sa general | y Z shaped configuration
over at |east a s:égsta tial ion of aea(r;“snber in

accordance with c o¥*a W?E)‘Erh'n arq éﬁ"ceevﬂ 8'?"? é %Vﬁgre PHCl udes
opposed frontbe%%ﬁgrjlsr,] ace ri];agte%neééu?gddn'&% lﬂ‘:etaw‘?r(ea'xHsve:r)’sfge direction to the

converging wall it faces.

95. A wear member in accordance with claim 87 wherein the side
bearing surfaces diverge as they extend away from the front working end.

96. . A wear member in accordance with claim 95 in which the side
bearing surfaces extend generally along parallel, spaced apart planes that are
aligned generally along the side surfaces of the socket.

97. A wear member in accordance with claim 87 in which is a point
with a front digging edge.

98. A wear member in accordance with claim 97 in which the side
bearing surfaces diverge from opposite sides of a plane aligned with the
longitudinal axis and extending along the front digging edge.

99. A wear assembly in accordance with claim 87 in which the
socket has a generally Z-shaped cross-sectional configuration over a
substantial portion of its length.

100. A wear member defining a longitudinal axis and including a pair

of converging walls extending to a narrowed front working end, a pair of
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WD 03/ 004783 PCT/ US02/ 19795 the sidewalls, and each of the front bearing
surfaces extends generally parallel to a |longitudinal axis of the wear
menber. 1W8.03M04%8RAr nenber in accordance with claim 106 i ®RCEUSON197DPR® Z-
shaped socket includes a pair of l|lateral extensions in opposite corners,
wherein the | ateral extensions diverge as they extend rearward. 109. A wear
menber in accordance with claim 106 in which the worKi n? end term nates in
a narrowed fr¥dewalladandamearwrsdly gpeniag seokelfaeiespivingfa nospef abauanterdi ver ge
from opposite sides of a plane aligned with the |ongitudinal axis and

ext endi ng al ofig SeRket hayipg ReHodeen §ah. of & RAP! APPABILS SidercPfIB® SBCKE! f r ont
wor ki ng end and a rearwardl openi ng socket defined by side_surfaces and
conver gi ng sulof EReYIngtrals e EecAdapiea PPSRy YWD 63 FRo¥EegEs TR & de
surfaces for receiving the rajls, th grooves each pei defi ned by one of
the conver gi ng2R%Afige8sWith “l?n@“g'f“lﬂjé‘ag@x‘gﬁ{@ greping aﬁaggﬁ%i"ago‘es% ring
surface on th‘e ot her side of the groove, wherein the side bearing surfaces
face in opposi®® WkiRgeitbns. 111. A wear nenber in accordance with claim

110 wherein the si earing surfaces extend generally at the same
inclination as thégionge‘?"’g‘?rn'gemgﬂr f"aé%cc\ﬁfﬂngﬁ b FIQ%STO}SITZYVF'W\@ r menber
in accordance with claim111 in the socket has. t ially

Z- shaped conf?%?tathiaanaapﬁr}ﬁdal&m%%@f)%(ﬁwt?rg?s'speglﬁ?'?aéncongguri%#géIcg}r%t% 113. A
wear menber in aé%ﬁrldap[ce oﬁitt nCJ[hai m 110 wherein the side bearing surfaces
each extends YERENLRROMOROAMT &My the | ongitudinal axis of the wear

menber. 39 WO 03/ %57 8& V\Ilaegll'_/n!iJe%%r :h’? Z\gc?ordance with claim 100 in which a front

end of the socket includes opposed front bearing surfaces extending between
the opposite sides of the socket, and each of the front bearing surfaces
extends generally parallel to the longitudinal axis.

103. A wear member in accordance with claim 100 in which each
groove has a substantially constant width and depth along substantially its
entire length.

104. A wear member in accordance with claim 100 in which the
grooves extend along substantially parallel planes aligned gener;ally along the
sidewalls.

105. A wear member in accordance with claim 100 in which is a point
and the narrowed working end is a digging edge.

106. A wear member including a front working end and a socket
opening in a rear end of the wear member, wherein the socket has a generally
Z-shaped configuration over at least a substantial portion of its length.

107. A wear member in accordance with claim 106 in which a front

end of the socket includes opposed front bearing surfaces extending between
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114. A wear nenber in accordance with claim 110 wherein the socket has a
substantially Z-shaped configuration along a substantial portion of its

| engt h. 1WB.03M04v8Ar nenber in accordance with claim 110 wremrdisa2/147es si de
beari ng surfaces extend generally in the sanme direction. 116. A wear nenber
in accordance with claim 110 which has a longitudinal axis, wherein a
front end of the socket includes opposed front bearing surfaces extending
bet ween t he sth@esidewdllsc @sd agatheeic theofrontheearipg asuriagess W%&é@sgeéﬁftaﬂhds
generally parallel to the |ongitudinal axis. 117. A wear nenber conprising
a front wor ki PRyakshép aleagiudinab axisat e weap@AMRE- socket defined by side
surfaces and convergi ng surfaces, @ wherein the side surfaces diverge as
they extend towar dOBhePfweshtmephstiingecpance i claimde® imwhisBthe £- accor dance
with claim 117 wherein the wear nenber defines, a | ongitudinal axis, each
si de surface Y1PPEReSOSkRIKBFIULRR 2y ARE O late[a) xtRigions dn sAPPsitee ColBEReen t he
convergi ng surfaces to engage the adapter and each §£de bearing surface

faces toward Whereingtas lateralsxtensions divers R dheyi SENIdERMAEEs and ext ends

generally 11 1o SBBE, hTEbATto it FELLONASLOLELLS il Lg jg el i
nbly i d it laim 118 | ich h of  th id f
e L A LA R RO D e PR 2055,
i | s than.th ide b i f f t.h j f .
Son, 110, 2L L0 41 SuSEe oS AR s EiS L2C5

gg/r BgzsgsdL\gé)ﬁgag(?i%g%ﬁngeéégg%eeh\%gwga Qm t he front working end. 40 WO

110. A wear member including a front working end and a rearwardly
opening sdcket defined by side surfaces and converging surfaces, the socket
having a groove on each of the side surfaces for receiving the rails, the
grooves each being defined by one of the converging surfaces on one side of
the groove and a side bearing surface on the other side of the groove,
wherein the side bearing surfaces face in opposite directions.

111. A wear member in accordance with claim 110 wherein the side
bearing surfaces extend generally at the same inclination as the convergi'ng
surface which it faces.

112. A wear member in accordance with claim 111 wherein the
socket has a substantially Z-shaped configuration along a substantial portion
of its length.

113. A wear member in accordance with claim 110 wherein the side
bearing surfaces each extends generally paralle! to the longitudinal axis of the

wear member.
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121. A wear assenbly in accordance with claim120 in which the wear menber
is a point with a front digging edge. 122. A wear assenbly in accordance

wi th cl aiwob3Po4783 whi ch a front end of the socket includesTaspwsewds front
beari ng surfaces extending between the side surfaces, and each of the
front bearing surfaces extends generally parallel to the |ongitudinal

axis. 123. A lock for a wear assenbly for an excavator having an adapter
and a wear menber 11¢heA| weH BEMPEr &) mgeordancel Wﬁfge@ﬂ%mbﬂ)‘tﬁl“tméﬁm tthders toward
one end al ong at least a substantial | ength of the body; and a novabl e

| ock nember tWetebae:e@\a%bat%rttléﬂxaﬁspaﬁqdcﬁﬁnf'%awo@lOrﬁgoa§é'aii?r§'a' PPEON ock in the
wear assenbly. 124. A lock in accordance with claim 123 in which the body
tapers al ongofdistngintially its entl re |l ength. 125 A lock in accordance
with claim1123 in whlchthe bod enerall B tq inclyde a
bearing portion ardd®a |'fya ’q"ﬁ”[j?ﬂ""t 53 t"g’eé%{'&ﬁ‘eo?' 126. A
| ock in accordance vmth cI al V\Qe‘-),sh t he hock menber is a set screw.
127. A lock ,heaé@g@pﬁgq?@eexgﬁn IgeE‘Frél'W\“ 9me HFRCEANt he | ock nenber is a
resiliently biased nt. 128. A lock in accorda th claimil23 in

whi ch the body indi! de wearsfgmpen, I'rbﬁﬁcqrqaé‘cﬁr"&‘&ljg '"én1 Ot\HhSIQ/ZPFI% and

rotect the | pc
P lonéltudmrgP axis, wll\erein a front end of the socket includes opposed front

bearing surfaces extending between the side surfaces and each of the
bearing surfaces extends generally parallel to the longitudinal axis.

117. A wear member comprising a front working end and a
rearwardly opening socket defined by side surfaces and converging surfaces,
wherein the side surfaces diverge as they extend toward the front working
end.

118. A wear member in accordance with claim 117 wherein the wear
member defines a longitudinal axis, each side surface of the socket includes a
side bearing surface between the converging surfaces to engage the adapter,
and each side bearing surface faces toward a different one of the converging
surfaces and extends generally in the same inclined direction relative to the
longitudinal axis as the converging surface the side bearing surface faces.

119. A wear assembly in accordance with claim 118 in which each of
the side surfaces includes a flank bearing surface that faces toward a different
one of the converging walls than the side bearing surface of the same side
surface.

120. A wear assembly in accordance with claim 119 wherein the side

bearing surfaces diverge as they extend away from the front working end.
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121. A wear assembly in accordance with claim 120 in which the
wear member is a point with a front digging edge.

122. A wear assembly in accordance with claim 117 in which a front
end of the socket includes opposed front bearing surfaces extending between
the side surfaces, and each of the front bearing surfaces extends generally
parallel to the longitudinal axis.

123. A lock for a wear assembly for an excavator having an adapter
and a wear member, the lock comprising:

an elongate body that tapers toward one end along at least a
substantial length of the body; and

a movable lock member that extends laterally from the body to secure
the lock in the wear assembly.

124. A lock in accordance with claim 123 in which the body tapers
along substantially its entire length.

125. A lock in accordance with claim 123 in which the body is
generally L-shaped to include a bearing portion and a web generally at right
angles fo each other.

126. A lock in accordance with claim 123 in which the lock member is
a set screw.

127. A lock in accordance with claim 123 in which the lock member is
a resiliently biased detent.

128. A lock in accordance with claim 123 in which the body includes

a shelf along its broader end to overlie and protect the lock member.
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