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cross-sectional view through the ground engagi ng apparatus taken generally

al ong |'i pRiBrOEYCRIPPION OF THE DRAWINGS

FIG. 1 is a perspective view of representative ground engaging apparatus incorporating

20  therein a specially designed connector pin assembly embodying principles of the present invention;
FIG. 2 is an exploded perspective view of the ground engaging apparatus;
FIG. 3 is an enlarged scale perspective view of the connector pin assembly;

FIG. 4 is a cross-sectional view through the connector pin assembly taken generally along

line 4-4 of FIG. 3;

25 FIG. 5 is an enlarged scale side elevational view of the connector pin assembly with an

outer housing portion removed therefrom for illustrative purposes;
FIG. 6 is a perspective view of the connector pin assembly portion of FIG. 5;

FIG. 7 is an enlarged scale cross-sectional view through the connector pin assembly taken

generally along line 7-7 of FIG. 4;

30 FIG. 8 is an enlarged scale end elevational view of the connector pin assembly taken

generally along line 8-8 of FIG. 3;

FIG. 9 is an enlarged scale cross-sectional view through the ground engaging apparatus

taken generally along line 9-9 of FIG. 1;
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FIG. 18 is a bottom elevational view of part of the FIG. 17 upper housing portion taken
generally along line 18-18 of FIG. 17.

20
DETAILED DESCRIPTION

Referring initially to FIGS. 1, 2 and 9, the present invention provides ground engaging
apparatus 10 useable in various earth working applications and comprising a support structure 12, a
replaceable wear member 14, and a specially designed connector pin assembly 16 embodying

25  principles of the present invention.

The support structure 12 is representatively a base adapter having a tapered front nose
portion 18. Alternatively, the support structure could be an intermediate adapter or another type of
support structure. Extending horizontally through the adapter nose 18 between its opposite vertical
sides is a connector opening 20 having a generally circular cross-section with a radially enlarged

30  front portion defining a front retaining recess portion 22 of the opening 20.

Replaceable wear member 14 is representatively an intermediate adapter, but could

alternatively be a tooth point or other type of replaceable wear member. A tapered pocket area 24

2
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i nwar dly a noncircul ar
Along its length the housing portion 46a has a laterally outwardly projecting rib portion 52 (FIGS.

3, 4 and 7) having lateral openings 54 (FIG. 4) extending therethrough to the inner side surface of
housing portion 46a. Operatively disposed in openings 54 are spring-loaded detent members 56

30  with inner ends positioned to resiliently snap into selectively variable ones of the pin member side
surface detent grooves 42 (FIG. 7). Formed on the inner side surface of the housing portion 46b is
a radially inwardly projecting stop portion 58 serving, as later described herein, as a rotational

abutment for the stop projections 44 on the central pin portion 36.

Each of the opposite end portions 38 of the connector pin member 34 has a substantially

35  planar, axially facing surface portion 60 (FIGS. 4-6) inwardly through which a noncircular drive
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WO 2012/ 033579PCT/ US2011/ 046356 opening 62 (FIGS. 3, 6 and 8) extends.
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the rotated canmed pin end portions ear surface portions 28a
of the wear ”?\fl:?@ ﬁsmg one of the drive openings 62, the connector pin 34 is rotated in a clockwise

direction, as indicated by the arrow 74 in FIG. 10A, to bring each cam surface 68 into forcible
30  engagement with a rear interior surface portion (generally at location 28a) of its associated wear
member opening 28 to thereby rearwardly move the wear member 14, as indicated by the arrow 76
in FIG. 10A to an initially tightened position of the wear member 14 on the adapter nose 18. When
the wear member 14 reaches this position, the detent members 56 (FIG. 7) snap into one of the
underlying pin member detent grooves 42 to thereby resiliently hold the rotated pin member 34 in
35  itsrotationally adjusted position. As can be readily be seen in FIG. 10A, the engagement of the

rotated cammed pin end portions 64 with the rear surface portions 28a of the wear member
4
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An alternate embodiment 16a of the previously described connector pin assembly 16 is
illustrated in FIGS. 11-13. The connector pin assembly 16a utilizes the same tubular housing
structure 46 as the connector pin assembly 16, but utilizes a modified connector pin member 34a

30  which differs in two primary regards from the previously described connector pin member 34.First,
the pin member 34a has a two-piece construction comprising, as may be best seen in FIG. 12, (1)
an elongated first section 84 having the previously described central cylindrical portion 36, a
modified enlarged diameter cylindrical left end portion 38a, and a cylindrical right end portion 86

having a reduced diameter relative to the diameter of the central portion 36, and (2) a tubular right
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retention and tightening functions, but, as can be best seen in FIG 13,
proj ect | ater aetopndobit evalrpditionh@Bacnd 88 bighgepdifitreroahecen pal noqpdsr Hfa hahei r

associ at ed | end. porti a_ an ecificall uter side
ur f aces BEDpR CRLARd AT RER B GRP ol SARELLG SRl et PO GRT TR Rafti e

t hei r Sasseée ara1t8§d Qammeé r:ndi m@qums m mnjsctﬁﬁw()md st@8ed similarly tB&E@tﬁS@)uSlhe

pr oj ectl X i ERG, portions
38a and §Scnneed| Cta%]}n%d 61%80 { c(J)X éé111 céﬂﬁ%sel%?ﬁr r%telgt%]o%as lglrb?mnglGa as shown
in FIGS. fdittiemsdbul.2s carbetbestlsmen td 13 mr@eaaﬂmbrallyramfgindly heyond)Se p@tpmlmahg 20
(see FI % Ve%or]i)%p (gf tl?g n%e]ssoc%ge p&nn brtit(n?s ’:%B%ﬁc?ég n% %Bcaﬂ?ht € ca n{% élzlel ed

connect or asse € nose openi e e 1on 88 is
first 15unfz®nm&ad>f ﬂllecpmﬁchmsrﬂoraree:lmowdﬂattér@lty @bwardlyof m@nﬂfecttl@td phendecti on 84
(WI t qgt hﬁoﬁté‘l%%ugg%%n@%]m ng 46 thereon) is then inserted, ri ght end first as

Vi ewe Imto and through one end of the nose opening 20 until

the reduced diapptes, E}oj‘eﬁg&% %P} gargetrﬁgr eﬁfe% BE&bRa B n;%‘é‘ér%cg%érfd ;.IGJP E:l?dg;g)?uo%‘ ?z?]olopos' te

end of the nose openi pr'n ne
t el escopedd Shnathchendif ﬁlesmcltfied o1@8ctaspiss reembly hoards GhowiPin &HaS. tlhemd 2 ceed| y

secur ed_ GDELSIR 3LAG BB AOLEGAIBCLLANS LD RSN 2R DR

illustrate or otfer suit astening structure
the |ike.install the m@lig@iconecrl pio ranblyd b odhamne Om@mgdﬂ thhendpodipn B & fyrst

d kb
assotl'y TaRCLREh T B I ATRRINY OB HAABRRACU B utdhonlBeb° 6 1 o
that t he tlooreneis then iperedagge pisl §rstlas bicvsd jpridGi t?edltwrtdhhraughamﬁ cof ofhlcernoze) ntal |y
I t rd 52 of
the. tppor Paaud RGBSy kel BRsleuP RO Bl SRR ndelfh bl BuRBilastg 2 ©
extend alobihg nowtopenigd Ak Tdatbakesin ofemblrepogion Sﬁmﬂber telesrdpgaiomta tbnpin 38 tiamd
|
Il Tustr ats ?Lh\‘)mﬁ IFF@.‘J tﬂf%}d ﬁéryﬁx%al‘);g?&&%tt%?&é {;]s\{n Saes%%b‘%gcotng Afhﬁ&tﬁ;giﬁgséu&? ends

of the r| por ternati ers
f abr i28at edthagllusmitepiap2 ptcmlnqr&n@bbﬁaStehmgminhrttp@ﬁmh@ﬂa Bt orAs ldaown in FIG 14
the horizontally outer ends of the shimnmenbers 94 term nate sonmewhat
i nwardly of t Hescoudatteronid smoddiméng 1§ of theeprbaeusbyridsopibed ¢oonesta@ 8in a3@RbIYElOr | ng

now to Fllsqllu%éted\m IEI‘@} tli"eln(fl?erggﬁ% 16Bia ié%%%)g{ﬁg%t}/on:ln@ae QPRL %n'né/c%rénﬂ nstal | ed

wi thin the aligned connector openings , he support structure 12 and
t he wear asemrblyrl6isjthatitivecopuacer piangsmbly 1ohe psdvidadmatiaans ofdorgpwaliynwar dl y

adj acent elo'ﬂ %dos?llnq ﬁl@ﬁl”érg #&hikR El;u't 8196661’18% oftt Gi on@% Bl ug)% i‘é\Q:'n&}Méae rve

as abut nent outer end portions O e sSnimnenpers
desi 2abl ! thaitybuki housing 46. ngheabir@membﬂﬁ%andalong agstesidy] syrfacghofithe in

st act ur s erl BOAEREM A RRGANGO Y cBHL Tl B b B B BISORAH, BRI
Anot her odiof |th§>a[tb|mﬁlonéaeAttcrn@ttvelyc@ﬁ slemtnembpis P4 agyge hblaprice@diag infdgetl i n t he
connect o, pi,Rs SR N r%ﬁs@ E@Iz&ut}hﬁ%lé%t ok o%ﬁﬁﬁ"s ?rhé yghures 56 in

the connéct or pi n asse see FIG 4) are replace
el ast onmemehdss @4 tenmate ssmﬁt\mat ekl OF' thee@igdr gedy of e mndefrn@edendsn@rtf%:éfi pocket s

100 fornmed in the upper housing portion 46a. Each detent structure 98
conp Blses a  Referring now to FIG. 15, with the connector pin assembly 16b operatively installed within

the aligned connector openings 20,28 of the support structure 12 and the wear member 14, the outer
ends of the shim members 94 are inwardly adjacent inner side surface portions 96 of the wear
member 14 which serve as abutments for the outer end portions of the shim members 94 that
desirably maintain the installed connector pin assembly 16b in a longitudinally centered orientation

35  within the telescoped support structure 12 and wear member 14.
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5general ly rectangul ar el astomeric nenber 102 received in an upper end of
an associ ated pocket 100, and a netal detent nenber 104 received in a | ower
end of itwoaspasdzwed pocket and projecting outwardly fPomusk@ipecsket. Two
ot her features are incor porat ed into the alternate connector pin assenbly
enbodi nent 16b,_ Fir st ustr ted in Fl ner areas 106 of
the detent po&eﬁler %‘Bf“ﬁ‘?%n u@eg%d’eff}nne R ryryY 1?33?%“ ti&? SACACS whi ch
cor r esponskemylydoe ds tlote stpheg hmmnirceg:smttueth]as S@mﬂha @)nﬂl@[db@m&ss'bﬁlﬁlytl(ﬁ (§deow i nto
Lgsfr g\égn%ﬁ} 4\521.]'[‘6%‘%)51%0% wrlg two elas Gon%er %?%%d gestgrﬁ étrrua uIresq}(S recelvse 1nSuen grflgéﬁ sgulr aﬁe i %aPley
ext endi ngogiers 10@ fdpeed meh@nmergmommrtﬂ@ 46n cBartholetantesduature 1981 eopprisesenber 34
shovvn in FlG ondi ng i.t udi nal | ext ndln

o oovds " £ RS e RR R ERe DELRG oo P R AR LT AL B B RPRIRR a1y
separ at edO‘m)ancﬂ obesl deleﬁlt imambmgmt waﬂd@idn o litver citd ¢f ipassbéigaspdebet mak@ofecting

snoot her ta&1 gnalt 4] ust ment of the FIG 16 pin nenber 34 relative to its
associ at €d l}fé’ as 't he detent nenbers 104 are snapped i nto successive
ones of the raqun nel gpnect or
pin assenbli e?{V ?l%i%a%%s ef%%)%)orat?d mtl())éheraét?r%lmg i (é)t?ﬁ (%S%erlncl)tgsi ’ﬁigomlfio ei t her
i nstal |l dokwelrst,nehdserlugntedrin FEirdy.eomeweeas 16ofsbe ddtianopackéte 10ogebll8:d 20and
none ,Qf t e S i thin

t he ng e thwa?cﬁgg g?év?c% aPéas 1n?0 \?jiﬁ??%%;%? roglglzl %gastol? tkﬁ%gm?{egs%d Fla%tﬁmepr ce}*ﬁeﬁf‘nbvrr\%s nber

14 on théOhuﬁ@Mlatonayreb@lt emstﬂegsir@ncf thpnomptq;ssadcﬂmnéved%l Bgobyd, bymaydiedtestng t he

nmb el iet |
Bl ust od 5 b SRR Bt Byl b B skicBlint Bh kR0, '
syst ens. déddigrécveed 1y<;0r1tomzeedm ittepupent lylerubfm Bt gumandn EBimTedic porrespmdsiz 64 and 90
serve bot l{hg thuEaﬁlg%ktn n&l& ﬂ{vﬁi%{nb%Sgﬁfg? 08 Jsﬁlov9n 1ntF 18955 e § %ﬂg%eﬁqw a% abl'y

tighten i nose.c'n eac he represen Ay nnector pin
asserbl y cerpddicntsily scpb6icd b dotan til O1Bhing hendidsugnoe pcbmom makehier ganvthed

proj ecti Cr)(r)}ﬁt? eal a 51§tm§9t of?h0 PFIEITP& 1 m%l%gesr %”élat%%fté) {tse%so(ﬁﬁl{eg hgus%q%d46%f Eh%r wear

menber tig nin ] ust previ ousl y descri The

f or egoi ngledatnanibed 10¢ sEershappedintol ssc@sm\b@neslémdryundﬁdgpme@d)@ﬂ as being given
by way of 30illustration and exanple only, the spirit and scope of the
present i nventli emrhxey.nmgithar pf the congedt@lpyn dygentbiies Hp peredd ddldlagiorhs reman@!

2012/ 033?170%%%&@% Q,th‘élgi%p 1%?[@11 W@ﬁ Illleﬁlbgll'él (MI:'Qn(lvga wear member from the nose 18,

20  and none of the connector pin assemblies has to be hammered into place within the nose 18.
Moreover, periodic progressive tightening of the wear member 14 on the nose 18 may be easily and
quickly achieved simply by rotating the pin member which is automatically held in its variety of
rotationally adjusted orientations by the previously described rotational detent systems.
Additionally, the uniquely configured cammed pin ends 64 and 90 serve both to retain the wear

25  member 14 on the nose 18 and adjustably tighten it on the nose. In each of the representative
connector pin assembly embodiments 16, 16a and 16b the distance between the cammed projection
pairs 64 or 90 remains constant before, during and after wear member tightening adjustment as

previously described above.

The foregoing detailed description is to be clearly understood as being given by way of
30  illustration and example only, the spirit and scope of the present invention being limited solely by

the appended claims.



1. For use in renovably retaining a ground engagi ng wear nenber on an
associ at ed support structure portion having a connector opening therein, a
connect orwpi2n2assyabl y conprising: a holl ow body | ongi t edirneskeyg/oeessendi ng
al ong an axis and being renovably receivable in 5the connector opening,
said holl Y NN pposite end surfaces through which pin openings
axially é&ﬁé‘ (ng%Q@gé'or pi n menber having: a fixed length, a

| ongitudinally central portion coaxially and rotatably received in said
hol | ow 10body,I. For use in removably oppoisg t eroendlengeging wem nexiberdangn agsociglead d hol | ow
body, sai i tion I ] I er. i ntral
por 11 on RO RARAE PSR, R 0TS ARub BHERL Lo 8085 by WP P BB " o
sai d | ongi t udiamalldwy babriergihdicdiyrechdng Poug amerisend pord ieonyabhrrdeehable ng
axi al ky faci r.end. . l.ocki ' . PLoj ections
ot ondl nd o aa S B ofh C PRl o PR ot e RS HELRIRPEALERNSTS . o
proj ecti ersllhewindg an outer side surface with an eccentric curvature with
respect to sai LS rating detent structures on said hol |l ow body
and said Iongﬁ%ﬁ§§ﬁ§ ?gﬁ%gﬁgﬁgﬁggortion of sai d connector pin nmenber
for rel easably retaifmehignghi d connector pin menber in selectively

The connect or pi n AcCane §USE LRl SRR, bR S8 RELAIM BAPKN 4y has

generl@l | yodsubul ar configuration and is formed fromtwo rel easably
i nt erconnect ed Iat% %J. gHt' NS }%%. B3 ﬁ@g SOBORCLOL L of Caim
; ( t s ] blle 3R P ¥ .
1 wherein: said hoIP ﬁ}%oév%ﬁas % gﬁgfﬁlané a %@hﬁcfﬁguﬁgr cgoss-sectlon
al ong saibdink &xtagally.larger than said centraljporfidme hgvorgrpbutnent ifaceasapenddy yetapfingGlaai m 3
wher ei n: ﬁg '?1Q)IL ] aloll . . i de
\ haltoWh@y R 'shi Serfral Bh&lR %b%%éé?{‘ NG VAP 9kifl
portion thereo yorgY #ﬁ ICJRhZC?b? plncasgg (ﬁy © élnﬁ%]mge#eﬁﬁ: each of
sai d pr ojfeotg whs cidsutfatesraadl | y of fset from said axis.
15 locking/adjustment projections extending outwardly from portions of said outer
end surfaces, each of said projections having an outer side surface with an eccentric curvature with
respect to said axis; and
cooperating detent structures on said hollow body and said longitudinally central portion of

said connector pin member for releasably retaining said connector pin member in selectively

20  variable rotational orientations relative to said hollow body.

2. The connector pin assembly of Claim 1 wherein:
said hollow body has a generally tubular configuration and is formed from two releasably

interconnected lateral portions.

25
3. The connector pin assembly of Claim 1 wherein:
said hollow body has a length and a non-circular cross-section along said length.
4. The connector pin assembly of Claim 3 wherein:

30 said hollow body has a lateral lobe extending along a side portion thereof.

5. The connector pin assembly of Claim 1 wherein:

each of said projections is laterally offset from said axis.



WO 2012/ 033579PCT/ US2011/ 046356 6. The connector pin assenbly of Caiml
wher ei n: at | east one of said outer end surfaces has a noncircul ar
drive opewDregi2e088&ndi ng i nwardly therethrough. 57. The ®O0mMASC410/046356
assenbly of Claim1l wherein said cooperati ng detent structures conpri se:

a circunfer ent ially sp celgl1 agerrnlbfa X %Falm)il al.ly .extending detent grooves
formed in the SI e sur é ongl naIIy central portion of said
connector pin anbmsloeme,ofamdlouter end surfacesthalsea@tcuane dsipe bpeging osdetingdetvadly nenber
posi ti On%geretﬂ?rog eratively snap into a selectively 10variable one of said
grooves in response to relative rotati on between said holl ow body and said

connector pin nenber. 8. The connector pin assenbl y of Cdaiml
wher eén sai d goﬁlpeecrog‘;[l Ic ogpgleats%gl ly otf da 1{1 EI‘ierem sn}%l coo erat getgrllt gli%ﬁcrtrf & ent Pall y
spaced series of aXia ndr'ng detent grooves

surface eobmpudied Iong| tud| naI I y central portion of sal d connector p| n

e rber p arfr ecescsrcunﬁrerefltlallg S](ajace serles of ax1wléy exctjééldmg r&et%ntagr%(;o(\)/gsgt{)@ied ER&He carr I ed
In an 1 nner por | eten marrbe

carried ismfan obsatdelbngmmdmalmemfal s@mdn oise@senmndr pmwanﬂéryamdnvabl eto

20conpress sai d el astoner nmber and then resili |V sh
sel ectively va%rj]iea HPE Shes 16)1@ desal R R eanf pOSﬁlon?/ '8 Operae[we - a{%h Sglggohﬁngct or

pi n d8sernhtiabloodne GF suiichgr8ovakarredpanse to relative rotatlolsbﬂtweemewemudvalsodarancésapans| on
area for receivi. n%e{glgrtl ons of said el astoneric nmenber when 25it is under

.conmegtor }'inn
conpr essi on conpressive overstressing of said el astoneric nmenber.

10. The connect or pin assenbly of Caim9 wherein:
8. The connector pin assembly of Claim 1 wherein said cooperating detent structures
comprise:
15 a circumferentially spaced series of axially extending detent grooves formed in the side
surface of said longitudinally central portion of said connector pin member,
a recess formed in said hollow body,
an elastomeric member carried in an inner portion of said recess, and
a rigid detent member carried in an outer portion of said recess and inwardly movable to
20  compress said elastomeric member and then resiliently snap into a selectively variable one of said

detent grooves.

9. The connector pin assembly of Claim 8 wherein:
said recess has an expansion area for receiving portions of said elastomeric member when

25  itis under compression to limit compressive overstressing of said elastomeric member.

10. The connector pin assembly of Claim 9 wherein:
said recess has a generally rectangular cross-section, and
said expansion area is defined by outwardly bulging corner portions of said recess.
30
11. The connector pin assembly of Claim 1 further comprising:
cooperatively engageable abutment structures carried by said longitudinally central portion
of said connector pin member and said hollow body and being operable to limit the total amount of

relative rotation between said connector pin member and said hollow body.



said recess has a generally rectangul ar cross-section, and said expansion
area is defined by outwardly bul ging corner portions of said recess. 30

11. The cwonrerxwss7pi n assenbly of Caim 1 further conpriPSTN$2011/046356
cooperatively engageabl e abutnment structures carried by said longitudinally
central porti f said cannectar pj.n. er. and said holl ow body and bein
oper abl ept o | ﬂam @etcﬂrénefté){%fl asasﬁ%luﬁfpggmrlnglr@ Ve rotation between gai d ]
connect or pi neadntiesid progtcsais i dighbicdwithodite peripli2raGh 2/ @8 36 ORS00kt / 046356
12. The connegct or pin assenbly of Claim21 wherein: each of said
projections 1s di sposed within the peripheral envelope of its associated
outer end surface. 513. The connector pin assenbly of Caim1 wherein:

each of said .ections has a portion | aterall roj ecting outwardl

beyon§ t he peﬂ?gkheercg negﬂ{/%lflgsﬁ%mo?/O%fs%mégévo%rle%lt eé gutjer endgsurface. y14.
The connect or epihrof asé prvjpkyons hasGl @irthanl@erateprejentingblsairdly poohd o pérgtheraBl |y
proj ecti ng outw ftsdlsyocba]fléé%ﬂ% gntzuiesu E(larei pheral envel ope of its associ ated outer
end surface el a8 tre Out €1 *§i'dE surface of the proj ection having said
eccentric curvature. 15. The connector pin assenbly of Caim1l wherein:
sai d connect or14pfhrécrrenr§3t%r ii sssgg;lblaOﬁgﬁmﬂf‘%&r&gnstructi on. 15 16. The
connector pin assend y o0 PRI L erein: " said connector pin nenber
conpriDses two sair ipadtiopircrdliypsojstioginedarkily lependaimgichplieral enaldpe %£itk associated

r e! at| O”Soﬂéep & dZSQrJf;;.l?c'e .irzlc-:ﬁ]uedesp t%g Qu eCrts9c{ sgrlfar(]: %P t%g rrbjle\étignf a\(/\’llnalsglr(]i 1c§:er\1,tvrr}ce éu?\lfaq]ur .One of
said two axial portions’is an end porfﬂon Bt saloPco nector pih menver.

18. The connector pin assenbly of C aim4 wherein:

15. The connector pin assembly of Claim 1 wherein:

said connector pin member is of a one piece construction.

15
16. The connector pin assembly of Claim 1 wherein:
said connector pin member comprises two axial portions secured to one another in a fixed
relationship.
20 17. The connector pin assembly of Claim 16 wherein:

one of said two axial portions is an end portion of said connector pin member.

18. The connector pin assembly of Claim 4 wherein:
said lateral lobe has opposite ends spaced axially inwardly from end surfaces of said
25  opposite end portions of said connector pin member, and
said connector pin member further has shim portions extending longitudinally outwardly

from opposite ends of said lateral lobe.

19. The connector pin assembly of Claim 18 wherein:

30 said shim portions are attachable to said lateral lobe.

10



said lateral |obe has opposite ends spaced axially inwardly from end
surfaces of said 25o0pposite end portions of said connector pin nenber, and
sai d conneotor2/g3sstonenber further has shim portions exteqwiusgo11/046356

| ongi tudi nally outwardly from opposi te ends of said |ateral |obe.

19. The connecho Q D assenb %/( m 18 wherein: 30said shimportions
are attachabl & 10 sai deat%s aﬁus%"mpns% 2012/ 033579PCT/ US2011/ 046356 20.
G ound engagi ngugpparadtus hadmger iosd prguorahs)ugpwmth sﬁrsumtnuem)rloaatmgg:xan@wse
portlonthrou%qjﬁ\/n ich aflbrst conn t{ depln%ext t d t[; ol | ow
wear nenber réarwar dfy tEescs diy L0 8% Onsc’i‘senoseo‘?otr|1°cr)1|’lsa1 ‘ﬁea&m\%@a?r member
havi ng ahaneaga eadnd Ogpposic kide Sziahis-:-wnﬂ/adebmdmdi thuﬁemumdompdnmgﬂ dXd:nleg] nect or
openi Qgs 15 )r(ett Ql(lj | nﬁto?her}et%el(gr%%oalilg&ea{r%eo bterha%dlbgl%eglllg%r 1th sald Hrst A hecltE mber and
bei ng°al i'ghed Wt BORgT O P BRI AT B SRR S h BSOS ed i n
interior osunﬁ@m&isre@ﬁses mrﬂecbimnm&ﬁdreurﬁcmf\wﬂ bpposmm:é Waélsessisleateesxst endi ng
forV\ﬂr dl yexterr;lc[n I'WEII' I q)rou sai rear enQi ll’(lthSSEiall secon ngqm connec 0{'8] ecl(%lngeal’(i: or

openi ngs; ha"e 3¢t r% nect or me at'a o‘? 'WThin said
first connect (arcompetm g mnﬂeﬂramah]g sap;fo'rtxcéwllthles@d fist @nn@tolrypa‘nmgmnghamtger end
surfaces,_ .an [ adj ust Tent ect ) Vi eccentrically curved
out er si eﬁxs%lreiEl qceaélag?ﬁ?fdnﬁto R Sgrfa 3 anddlf)&“?%?% us{ﬁ%nﬂ?rdﬁcuon fla}svzlil &d gut er end
sur f dbes eccmhtmcaan Cdl‘VSéO(lIﬂdSl(EmdrfEtChﬂ arnd eatemhe@d}WWarOIpémnrmuonsaf gidcomment or pin
g?g})gg t P%llﬁrs rersD 1\r/1 é) slgu gecon %ﬂd thl{chconnechor Hed'ur{glg] eslalld é:gnr{é((:)t(s)%é%%gm:t:)eersbselél r(t}atsbe}el
wear nmember is forwardly rem)ved from sal d nose portion, 15a second
posi ti on i n which said eecent LiGALLY GUrYED O . 51 fle SULh aces. engage
surfaces of said sécond flh oRn é SHBP "opeht NGy i A ehanner” Bl ocki ng
forward radpcedsesal saawdarmrrbemrﬁdwardtyrremwalfﬂbmsieaomwmm and a third
pOSI t1'50n I n V\Ihl Ch alsQ 05’1 S(E)S E)%em ng % ICQHQI‘IC%Il guaflVéde €l Sl esurfa 6% rTenber
from3aid second posi {0"sal fon, ‘sard eccents |c%1algfy curved
out er si defsusdfaae Seczﬁ)d mdcthlhl gonamgmgpensgs th asruam&la:de@kmg fesiad rsiecwihol saidd
third connect Lor 0 enlsérll1 S Slenorlo er rearwardly noving said wear nenber

al ong sai Ya4hose por]tnl £ B H’t en said wear nenber thereon; and

a th1rd position in Wthh, in response to rotation of said connector pin member
from said second position to said third position, said eccentrically curved outer side surfaces
20  forcibly engage said surfaces of said second and third connector openings in a manner rearwardly
moving said wear member along said nose portion to tighten said wear member thereon; and
detent apparatus for releasably holding said connector pin member in a selectively variable

rotational orientation relative to said nose portion.

25 21. The ground engaging apparatus of Claim 20 wherein:

said support structure is an adapter.

22. The ground engaging apparatus of Claim 21 wherein:

said adapter is a base adapter.

30
23. The ground engaging apparatus of Claim 21 wherein:
said adapter is an intermediate adapter.
24. The ground engaging apparatus of Claim 20 wherein:
35 said wear member is a tooth point.

11



detent apparatus for rel easably hol ding said connector pin nenber in a
sel ectively variable rotational orientation relative to said nose portion.
2521. Thewgneoiznd3dsngagi ng apparatus of C ai m 20 wher ei nPCIAISAV 130366 t
structure is an adapter. 22 The ground engaging apparatus of Claim?21

wher ei n: saidés ter i g { %& h The ground engagi ng
appar at us of a|n1(anﬁg?gnﬁm?§gfl ﬁb &rv erean i nternedi at e adapter.

24. The groundaiéngaghdgheappanddpus. of C|a|n120 wherei n: 35sai d wear nenber
is atooth point. WD 2012/033579PCT/ US2011/ 046356 25. The ground engagi ng
apparatus of Claim 20 wherein: said wear nenber is an adapter. 26. The

gr ound engagidgﬁapganmuaaygmgﬁMahmmZ@CMh&ﬂ@Whaaﬁsaid ground engagi ng
apparatus further co rlses | ongi

oun g}rel%appara%s fu&ﬁ‘ilf:r conmprises a oltl {) Qlall ryigltg&(ma%r)}%%(tglgdl gglaong an

axi s and renmovabFy Tect AESad i PEPTESAneC d
connectomkmganmﬂnmﬂnahumbmeﬂmha$mamh®mgn@mdhnatangentraI portlon coaxially
and rotatably rlggeln\é&gr I1r? %ﬂai eq fur %er W atfon ;/tl’ldm d cgrR aPSArttlen %Q}gal Oal}lt I ons
laterally Iarger tHah”'dAl entra R K n% abutieEht urfaces
capti vel yoneblaratingl mamdl hbihnlvd lma&ybmdyippnsltesealdqboﬂtmmglaltetaﬁy hagek §haﬂ_ Sieenrrall
connector R prtion sai d. ri ses

o afh

cooper at | ng javing abutm rﬂ surfaces cagtlveli rﬁ@l nﬂn&Nalgqieﬁ(()a\xD Eo y%% 3%11 ltlon it Ccf :@Iy nal | y

fPUuctUrds*on sai
cent ral panmiamn@mx$au®nﬁmnmﬂctor pin nenber 27 The ground engaglng
appar at us of erein; 15sai.d hol ener bular
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27. The ground engaging apparatus of Claim 26 wherein:

15 said hollow body has a generally tubular configuration and is formed from two releasably

interconnected lateral portions.

28. The ground engaging apparatus of Claim 26 wherein:

said hollow body has a length and a non-circular cross-section along said length.
20

29. The ground engaging apparatus of Claim 28 wherein:

said hollow body has a lateral lobe extending along a side portion thereof.

30. The ground engaging apparatus of Claim 26 wherein:

25 each of said projections is laterally offset from the axis of said connector pin member.

31. The ground engaging apparatus of Claim 26 wherein:
at least one of said outer end surfaces has a noncircular drive opening extending inwardly
therethrough.
30
32. The ground engaging apparatus of Claim 26 wherein said detent apparatus comprises:
a circumferentially spaced series of axially extending detent grooves formed in the side
surface of said longitudinally central portion of said connector pin member, and
at least spring-loaded detent member positioned to operatively snap into a selectively
35  variable one of said grooves in response to relative rotation between said hollow body and said

connector pin member.
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29. The ground engagi ng apparatus of C aim 28 wherein: said hollow body has
a |lateral | obe extending along a side portion thereof. 30. The
ground enyagoreg3agpar at us of Cl ai m 26 wherein: 25each ofPczaisdoiprnej3set i ons
is laterally offset fromthe axis of said connector pin nenber. 31. The
round engagi aratus of Claim?2 erein:. .. at |.ea e of said
outer end oo racHERRAAEY Fadhe bl SP GRS o8 Wi sxPsabiFE r Gy
t her et hr @ughid h@®w body 321 salthengiudinally cenga gorign afppidrcaiintstoofin @eamben 26 wher ei n
sai d det ent appar at us conprises: a circunferentially spaced series of
axi al |y éXt®nding detent grooves forned in the side surface of said
| ongi t udi nal | y coenbfe@htiglg rpdcehscots fakidll g enendaigaetepi gnoavenfosred imthd side
at | east sI;Pri ng: lcpladetdd.deﬁentt rlremt)er fposdi ti onted to orgerati vely snap into a
sel ect'i v&I'Y*BEVEN dbT € “Ghe GF S B d 4P o6Ves It BSp6ASE to rel ative rotation
bet ween sai d haotdepviolnedyn sutthalawdbodonnect or pin nenber. WO
2012/ 033579PC1;41'EJ§S%9%§./1C0£€6H%35616C rried in n?fl%'er Eﬂ%n%%oalil r%ceesgqg(gi ng apparatus of
Claim 26 whereln"sai d cooperatling G_EERPOStP OctUT €8°6/n "Sai d hol | ow body and
sai d | ongi t udiangid detepememiadr cpded inan ookr Baiich of eaidh ectss anduinwandynemble anpr i se:
a circunferentially spaced series of axially extending dete roove
formed 1 iorie sy BRRrGtenBr Eind iRy b FODTY Sk B 8RR oa
conndo6t ordetontrgrovepder, a recess forned in said holl ow body, an el astoneric
menber carried in an inner portion of said recess, and arigd
detent menber carried in an outer portion of said recess and i nwardly
novabl e t o coprBsereail dngepiag haenisof Frirh@3 waadint hen resiliently snap into
a sel ectively s3i I;eicg‘stgl s s kpar L R g‘iegfojr'(r)eccl:gitwennt oo 0t $id elastomeric n%ezlmbel\agerg round
engagi ng apparatus ofh Wrar i3 Wher e e POOg 4 68e g8 hasTan expansi on
area for irieg@ieviongrsaipi iodinst @inps@side @leasgtoime of Gid@srbarcrivirembert 1S under
corrprgssi on to limt conpressive overstressing of said el astoneric nenber.
é . The ground engagi ng apparatus of C aim 34 wherein: said recess has
a general ly ré6tHrguiuad exgagisg agracituson(Clagnd4 saerdinexpansi on area i s defined
by outwardly bul,ai ng,gor net, . porLi,ons, of  sal.dy geess. 2036. The ground
engagi ng apparatus S S Grarner “Conpri sing: cooperatively
engageabl e abutitexjangér ared is defmed by puteakdlyybudpdngctolmengprtiend iohgid igcasent r al
portion of said connector pin nenber and said hol |l ow body and bei ng
operable to limt the total amobunt of relative rotation between said
conngot or pi n 3rEferouad dngaging appatanewt Badhy 26 further comprising:

cooperatively engageable abutment structures carried by said longitudinally central portion
of said connector pin member and said hollow body and being operable to limit the total amount of

relative rotation between said connector pin member and said hollow body.

25 37. The ground engaging apparatus of Claim 20 wherein:
each of said projections is disposed within the peripheral envelope of its associated outer

end surface.

38. The ground engaging apparatus of Claim 20 wherein:
30 each of said projections has a portion laterally projecting outwardly beyond the peripheral

envelope of its associated outer end surface.
39. The ground engaging apparatus of Claim 38 wherein:

said portion laterally projecting outwardly beyond the peripheral envelope of its associated

35  outer end surface includes the outer side surface of the projection having said eccentric curvature.
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2537. The ground engagi ng apparatus of C aim 20 wherein: each of said
projections is disposed within the peripheral envelope of its associ ated
out er endwewnfzsss7938. The ground engagi ng appar at us of pCraisaoi2046sker ei n:
30each of said projections has a portion laterally projecting outwardly
beyond t he per, raI nvel oge oft C ssgg ted outer end surface. 39. The
gr ound engaglng rrat GEe s PR M S8 ihe said portion

| ateral ly propadtom@aoummnmﬂby1bﬁyamdpkhﬁmpemm@meraI envel ope of its

associ ated 35outer end surface includes the outer side surface of the

proj ection having said eccentric curvature. 40. The ground engagi ng
appar at us of @ﬂaﬂwmﬂﬁnwm@mgmgmxmmhdotdmneemohaﬁhn nmenber is of a one piece
const Lucti on. Smﬂ roun im 20. whe r%xe 5sai d

connedt or p| n SHe n%nne(nor 11 memger Cf)l\%gigsl aOI XRI?P({I’EIOHS securegto on Ci) atnother ma

Ions secur e 0 one ané&her in
a fixed nehtahslomshi p. 42 The ground engagi ng apparatus of C aim4l
wherein: one of said two axial portions is an end portion of said connector
pin menber. 10 43. The ground engagi ng apparatus of C aim 29 wherein: said
| at eral | obe hasnmgpmmdtmygmgsmﬁpmsedcaxnalhyatmmardly fromend surfaces of
sai d OppOSI teoen sa twoa 1:?1 0rt10n fsangr(lj netlotnofsé)cll onnector me d sai d connect or
pi n menber f urthérfiag® §hi ﬁ%por > ShEN kL En fongl?ﬁﬂjna y out war dl y

15f rdMm opposite ends of said |ateral Iobe 44 The ground engagi ng

|agtp2:: g}: ulsogfe %afhrggﬂ(?ﬁng\hr?gagllng zapparatus O%E all’l’l W Iergl?ls are att aChabl e to sal d

said lateral lobe has opposite ends spaced axially inwardly from end surfaces of said
opposite end portions of said connector pin member, and
said connector pin member further has shim portions extending longitudinally outwardly

15  from opposite ends of said lateral lobe.

44. The ground engaging apparatus of Claim 43 wherein:

said shim portions are attachable to said lateral lobe.
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