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BRIEF DESCRIPTION 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 illusirative 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;




30FIG 8 is an enlarged scale end el evational view of the connector pin
assenbly taken generally along line 88 of FIG 3; FIG 9 is an
enl arged scal e cross-sectional view through the ground engagi ng appar at us
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assenbly taken 15¢generall long line 16-16 of FIG 14; FIG 17 is an
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bottom el evati onal view of part of the FIG 17 upper housing portion taken
gener al | y al ongFIG. A2ish8di®d efaleH@riicilly, din@@edDEoAbek EdDal DEESCRIoFER| U@\ round

engaging apparatus of FIG. 1 with the connector pin assembly of FIG. 14 operatively incorporated

therein;

FIG. 16 is a cross-sectional view through the FIG. 14 connector pin assembly taken
15  generally along line 16-16 of FIG. 14,

FIG. 17 is an enlarged scale partly phantomed end elevational view of the upper housing
portion of the FIG. 14 connector pin assembly; and

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.
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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
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Referring initially to FIGS. 1, 2 and 9, the present invention provides

ground engagi ng apparatus 10 useable I n various earth working applications
and conprising a support structure 12, a repl aceable wear nenber 14, and a
speci al | y designed connector pin assenbly 16 enbodyi ng 25principles of the
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hori zontal Iy extending forwardly. through the rear end 26 of the wear nenber

14 and t el gRHTPR QY sforenceiin thisgprligpliPnends at the connector openings 28.
10Connect or openings 28 and their associated jnterior side surface recesses
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extendlng detent grooves 42 forned in_its side surface, and an axially
spaced series A fubplar hqusing §6 (FIGS. 3 4 and 7) having opposite ends 48 circumscribes the central

connector pin portion 36 with the housing ends 48 facing and being closely adjacent the annular
ledges 40. The pin member 34 is rotatable relative to the housing 46, but the ledges 40 block axial
movement of the pin member 34 relative to the housing 46. The tubular housing 46 is formed from

25 two lateral halves 46a,46b interconnected by threaded fasteners 49 (FIG. 3). O-ring seals 50 (FIG.
4) are provided at interface areas between the housing 46 and the central pin member portion 36.
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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of the groove array. A tubul ar housing 46 (FIGS. 3, 4 and 7) having
opposite ends 48 circunscri bes the central connector pin portion 36 with
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por t1 ort3g 1 REBIRBRYEESea S BPRPlockbfreAZELP 1 BB Nl 305 ¢ hese
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namel y, (1)id h&dbesRI1VRialable t@ARAR MR budin@@l. WAE mveRAlendBINREL sddnRR b he adapter

nose 18 and permt installation and renoval of subsequent wear nenbers

Wi t hout redBUHHYY PiFRe ARTIPCLST P Uy i Fibo I eriqriatipg fisy. Jat siflsse 18,

and (2) theyrfaegs dpas wiewdd id BIE. 10), (PeWead thekieed [ is ddarwatdlgis@aontd the nove @8 asreber
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through their associated wear member side surface recesses 32, as indicated by the arrow 72 in

FIG. 10 until the wear member 14 rearwardly reaches its FIG. 10 position,

Next, using 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
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16 into pl ag®imsizgrenner such that the housing rib 5Z@EXs011/046356
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have the wear member interior side surface recesses 32 as the wear member 14 is pulled forwardly off
25  the nose 18. A new wear member may then be installed on and initially tightened against the nose

18 as previously described herein.

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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sane t ubul and §8 udihargnddfitheciadified dGnasor pmessedﬂmmatamshopnmPHGSambﬂlcylz]:ﬁ; but

utilizes a gﬂgérfe? e, G Eipo%%ﬁ 8 ndlk gkfegﬁgg@%ee?ﬁés %Qm %@cogdngﬁrlf fo% n.g(!:rrhvely

primary regar romthe previou ribedc ector
34. First, tikgllphemodiigtheqnnegion pip asserably 1o iptherase @I@WS& 20, the eshportionBé isdirshg, as

nmay be ﬁestreﬁ@eﬁfraxﬂehEb@endll%moﬁ 3. B cBine@dnaekibh EH¢vid e lnibti: BdsiflA ng the
previ ously described central cylindrical portion 36, a nodified enlarged

di anet er cyPerseBYH Lo ingepleds right S“d;flﬁ*‘rt £5 B5ed 8L IG a1 eiinte aad tbranglt e 51d githgmeseend
portion 86 opaiig2g util (e thdacd dﬁm&&&ﬁlﬁd’ecﬂbﬁ Isapﬂojéas budwirll@ thelbug@hvik eppo@ie chdhe

central por on 36, an ubular

50121 03257 S PSR & b B ul P mRineth s s en Sessorrd s g0

ext endi ng tBhey sbovwmr o it 12 pwil tbanz?ereﬂlx @cwmﬂﬁr@mmtgatrsmtayle gomtectibn ghanbthne swebcei ve
the ri t eclglﬁlle HﬁE&aleQ Pm%@ or gther smtaltcf@f;&%g s&ﬁb‘ﬁxr@éﬁ% zRQtrbet AMfe Iﬁ(@a and 88 of the

nodi fi ed connect or nber 34a have “‘camred pin end portions 90 which
proj ect outwar dmeéoﬁ@arﬂeﬁlhteeﬁmm&msa@ﬁﬁe £8vigkly aheriRa dorRQidr bARSeRHP @6 and 88.

Cammed end rtio jectio re shaped simlarly to the

previousl y* %SE?tF‘E‘@gPCE:éM st‘“i“‘ﬁéﬂr%’e"’rtarétﬁl?d’ﬁﬁ&”f‘ BA tp e C%ﬁ‘iﬁ“‘ﬁa’\?e simlar
retention asnelmlbly gﬁﬂs ehai thgeofueniot pid BSembiyiI6h isgBovived whiea p&Sif haiemaliyn F G 13,
profect | LAkl yRUIBLI BBt RELLBNSE M SONUMSERO IS o ;o
surfaces 68féth9fubm1#r¢ml§$m@j4écfhe@h§1 g@ubgys 84 mt@p@bmmeaﬁléfr sitfhogs eftthevrr dl y  of

their ass Oﬁeﬁﬁnﬁ'@ncpﬂad&ioﬁpﬁh and illustratively are adhesively or magnetically secured to the opposite

ends of the rib portion 52. Alternatively, the shim members 94 could be fabricated as integral
portions of the rib portion 52. As shown in FIG. 14 the horizontally outer ends of the shim -

members 94 terminate somewhat inwardly of the outer ends of the pin member end portions 38,

30 Referring now to FIG. 15, with the connector pin assembly 10b 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 longitudinaily centered orientation

35  within the telescoped support structure 12 and wear member 14.
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10portions 38a and 88. Because the projections 90 |laterally extend
beyond their associated pin end portions 38a and 88, neither end of the
nodi fi ed connector pin assenbly 16a as shown in FIGS. 11 and 12 can be

inserted i nvo 293ishs ough the nose opening 20 (see Fl Cecriusaidodsss
Accordingly, to operatively install the nodified connector pin assenbly 16a

inth i 20,.. rt 88. fi 15 df th

bi - end port | on At TR Bae4F B porout pn gy B R HE CPUBUFAR hous: ng
46 t her eon)asiemblyli@nthe thece piripgHoadddglbtbnt enattufds 56 in tiesomieatwmgih asseni@ 1612¢ i nt o and
through ong;gng ar%freéaia@e% v&l&&%ﬁ? 8&% ePQasﬁPdeﬁﬂrtshécr&Q%s Ee%QUeg‘i‘ l_lpﬁ.':rgﬁ?éu%cep' n

section 86 projects outward roug e opposite en nose openlng
20. The tubgrkgls 190 fermppe iide vqﬁerrlww pggion 462t Heah detest Snsyprets comprisesshe pi n

section 586 @ferHl@bhndulhr ahs%meﬁzmaﬂstrhdm@cefvhm% ¥preRal LA abspQk&IREI NG a
sui tabl e C%@Bé‘ﬁ ion structu as the illustrated pin 92 or other

suitabl e f Hgetd dptErtmem eréﬁ‘grﬁceé 1 ajoyyer engyof g assqejaled pocket and projecting o g

al t er nat e enbadiyfesmi thd fidokedf t he previ ously descri bed connector pin assenbly
16 is illustrated in FIG 14. In the assenbly 16b a first nodification nade
t o t he connect oid'wptherdeatmesiateyncoporated intesthe dllamate comentotr pin apemblpesiartiyent 16b i s

pr ovi ded i igh PR oo sl ODL 7 Lotae?LORYES b RloR EIRS PO Ch abut

opposite ends of the rib portion 52 of the upper sectlon 46a 2 t he

t ubul arwhOlj’gi“H&uYzl‘BPm‘Fﬁ%ar%aﬁﬂ‘ﬁ%?M@F%SPW@%% ths cIpRgestrdelaptonssrigancgibets aces of
the pin nenbeto mwdmp@,rptrdvaﬂsxre%&e@mg of thke u&ﬁ,ﬁaﬁddwehwerar(ﬁ sethrs hs\/[ﬁdy)beﬁést

magneti cal | the o rtion

Al ternati vé%‘/ {glﬁ'e sﬁ?%%%léepé ﬂlty@‘éaﬁnlbap%dglo’?gé%cﬁa@&?xé%&ﬁ% Pll“l‘ﬂe Fal portions
of the rib dpmttgroowsgzxnccﬁporadxbmmepm nkd@berB34 stidwa ihBGi Z dretcadrdsyonding er ends of
the shim EIHA‘- gﬁl i ggi% of the

pi n rrenbep%g}%g& port |xge§s : 51%8%3%% %?%%gsﬁ%@vﬁ? ?q:?%arg ?@ﬂg}&&h’dt connect or
pi n assénbleireurdrentiplby saparajed|by 1qbpssklf having rovngadjopter tlfi@o&ioilijﬁ agketoramsether

openi Ngs 2QetgfnR hdjhdBend MIRANE. B n%@@aatﬁ’@% ilsRR MR hoBIERB s hé, the
outer ends of the shimnenbers 94 are inward adj acent inner side surface

portions 96°EH %ermﬂeﬁé%‘élﬁ“tiﬁm&ﬁflwngsé’fﬁr% dedigtpe¥s s for the outer

end portions of the shi that d b t he |nstal | ed
connector pin aSSENBRy rf er?ﬁﬁeacof"gﬁtor?m o (W 1% g%%rgalgﬁl #0%55?15?’?

35wi t hi n t Hemtted rescidpeditsuppdl 4 wet meml@eumeorléznoaﬂdwmmemhmibmnhekﬂse 18V\D
2012/ 032%57%5)(91!11!3 J}f%?e%ﬂegé%gsembhes haﬁﬂ% Kb%{mefga%té élgcgwﬂﬂi'ﬂ tmg 180 t he

connector pin assenbly is that in the connecto in asse Iy 16b t he

three spri ﬁ@f?%ﬁd@ﬂ"%‘éﬂ%ﬁﬁssﬁ tightepigg eldhegear fﬁerﬁt}?{elwmw Yy he epsibieant| y 16
(see FIG ﬁhlclay Echfetdl am%m&tmg&mlﬁh@aﬁm&mbm@u@m 8404 inShk Vaelywres 98
received in rsi.de surface pockets é %r u housi ng
portion 465°tat’|§5‘§]ﬁ ARyl prienigtiopsd yﬁl?eé”@’g’u Bgiﬁ‘f‘q §‘g’§m§° F‘?Etrsé‘f)%)"? rect angul ar
el ast oner i Addigodady, th:@Riquabcenfigedicamnanl pipges 64eandl 9@derva hoth seegin seadapock et
100, and an{éﬁﬁ)fi} 14 38 108 Bse ??JIJB% usla%g, t tggg{?%}{,?ﬁl? hdle. 31{1 e NGE tthl?re%taﬁJe

associ at ed pocket and proj ect ’n Two ot her
f eat ures alc@nPQﬁ‘E(Pmrﬁéﬁe%%b]édeﬁl!‘@?ﬂtSHé 164 @vérlﬁla'#ledlet@mbwm theicammesipeqitslion

enbodi nent %QQM oﬂdr%mnsae@ns%tsgef&é hﬂﬁl& Euﬁf@tgr \ile@r IEén%er tig%tenlﬁgﬁﬁﬁfmeﬁ{ £as 106 of

t he detent pockets 100 are bul ged
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,




10 outwardly to provide areas into which correspondi ng areas of the
conpressed el astoneric nenbers 102 to flowinto to prevent overstressing of
t he conpressed nenbers 102. Second, as nay be best seen in FIG 16,
conpared to the generally gear-shaped | ongitudinally extending pin nenber
detent grooves 42 incorporated in thkq fdhfs Menber 34 shown in FIG 7, the
correspondi ng longitudinally extend menber grooves 108 shown in FIG
16 are gently rounded and are 15circunferentially separated by | obes 110
havi ng rounded ou i %g%o r

adj ust nent 01("F thei:guc% lﬂg r&%{v&ﬁlﬁ@émﬁﬂg %&g{dg{nﬁ %Eh?t%éng}gggtﬁg? %301#8%5' ng
46 as t BPpeRsslRisturgRORinarhgvingd copnecterppppeibeming ennaests pimassebbyscopprising
rounded groo f

nssembl i oo 16 iRty longieutdly SXERTRY RPNl bR S ERANT LR P e

i nst al | connegelr oneaiBesaidohollow bedyohaving eppasiteraadtsarfages dhroeghewhich @MS}?GHE@S and
none of aglgg,&gﬁglector pin assenblies has to be hammered into place within
the nose 1 Mor'eover, peri odic progressive tightening of the wear nenber

14 on the noeeonﬂectw@enleaémgg and qui ckly achieved sinply by rotating the

pi n member which j §o,A4 %ﬂgi?t%]d ko 1&3111%@1% hﬂe g%ff%ﬁﬁd{ @otai/laﬂ}f al{dC}F@%bl?Q@Jefvgd

adj usted orientations evi r ot at’i ona
syst ensin saidiollp hady apd etiqqedl menwof@eﬁfqurte@lcbwm opsaif kallgw tedy tarthie 90

serve Dohly dreaid SRR ehld SurldB& of SRR bod¢t ON the nose 18 and adjustably
tighten 1t on the nose. In each of the represent ative connector pin
assenbl y embodi neprpesiteend peionserteriohtorsaid hollew dadi stiérmensite ertdepodtimmrbeing
pr oj ect laeau?%géf thih 8% cfral G&%‘ PORichOGRE &BESI%%B&) P@rgo%q{a\nﬂ 2GR @Léeﬁrap%iﬁar

menber ti enl ng adj ustment as_ previously desc
f or egoi #ga brelemalld dfaaree @putpentoryrfpess tdisppred @xtegipily tqmmehglﬂm’oho@sa@emgve@r ven

by vay Rlairdl LkdIRIHR1RP oAl SRR %?%ﬁﬁﬂ botfoBh il IncACk 0 R, HIE

present invention being I1m y the app n [ A
1. For eppesifernsd poronsiof yaid eqnapgatorpin merbes meehagaguanrgllmeawarﬁbrfmlg anter g
associ afedca3upgort structure portion having a connector opening therein, a

connector pin assenbly conpri si ng: a holl ow body | ongitudinally
ext endi ng al ong alecking/adiusivepnp projegtions Wﬁﬁmbilglou’f'é@'élyvfmm eottinnst dfesaidontee endor
Openi NGyyrf3ais deaapéﬂsgswprb?&xom\nlﬂgmpme%megu bl B¢ QA0 R kSl "
openi ngs axially extend; a connector pin ne av ng

non- segﬁﬁféﬁﬂeﬁsgla@ﬁgl tudinally central body port| on coaX| ally and rotat abI y
recei ved i bl ok oD RSBt RH NG ' &nd
surfaces of salnd ‘ﬂg owo boo Sa@ eﬁ r%r]%er&(l)l{)éc?g: %ﬁ%&%ﬁ?éggﬁgag% %(l:es of
sai d hd]otagqqug@gmatlons relative to sald 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.

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:

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.

6. The connector pin assembly of claim 1 wherein:

8



opposite end portions exterior to said holl ow body, said opposite end
portions being laterally larger than said central body portion, said
opposite end portions having axially spaced apart axially inwardly facing
abut ment surfaces disposed exteriorly to said hollow body and captively
retaining sai I Y. ector pin
menber body, ag%”rg“’??!‘é‘g% gdg‘?ém%nenﬁasmeééeg ﬁ% &pg(q{cg%l#sr d(g'?’gg g% gc%{neﬁgcgd?waﬁ@ﬁ
menber ﬁhﬁrﬁlﬂﬁelﬂghhaw ng axially outwardly facing outer end surfaces, and

| ocki ng/ adj ust ment projections extending outwardly from portions of said
outer end surfaces, each of said projections having an outer side surface
with an eccertri c Theeanaeatar@ingsscnbhesf gl 1 whersai sdidalzicst;appaatus comprisesdet ent

apparatus fo i g Q i r in s tlvely
Vo bl o1 ot &ty SERRAMK el fakBloe i ARARE ot PoBRTS e SRt

The consataceef piddongiudindlly pensfal mrawlmfxalmmeétwpin member, andi d hol | ow body has
a general ly tupid ar. g@[ﬁ%'l%é@ﬁ&&ﬂ @%ﬁ%hgosn?o g, %J arf};.‘vé[:l\)lrvosna[ ej (18‘2'15 g‘e?c¥ 1<yii m 1

i nterconnected [ater ortirons connect

wher ei nvarigledorieoif| said QJQQWS e sesponise by tefatian dotalmdwtwnen csaulddmilowd&dy and bdidn

al ong saj Aﬁgﬁ{ﬁ The connector pin assenbly of claim3 wherein: said
hol | ow b r{ci}e ! eTateral | obe extending along a side portion thereof. 5.
The connector pin assenbly of claim1l wherein: each of said proj ections is
laterally ofgset fl“ﬁé)égnﬁcﬁz'toq pﬁ@s@n?@rofI@ﬁn £ QRBEH %EI dgfle a%a sco ggesd aim1
wherein: 8 l'east “one of “sai’d outer en nonci rcul ar
drive opening Geﬁm@fn@mmjlﬂ SpmdcﬂelyeSt tfeaxdntllyraxtegting deteﬁ‘t gﬂibres (famdatn ahe pide
assenbl y, of. &l 2l rises: a

ci rcunf er ent | a?]l ‘épace serl ogmﬁl Eaf%ﬁ% §Q® e;%fnqn%qget ent grooves forned
in the side EW@S&@@H@I insaiddollonbpdyudi nal |y central portion of said

connect or pi i, JRARRE: nid ercmdn?%n ihPBlriG G 3l Ak dgaded det ent nember
positioned to operatively sna vely vatlabl e one of said
grooves in resigondtent memb'braqamﬁé in @h ateo potien we eaid s@ed dndlmwdlponiyaﬁado said
connect gy Bl 0 B i SS of claim]l rein
caid det® r1[9 sa FS) pa%%glerécomerﬁbermg tl%gr}gs?l?e%ﬁ* sxpa rl t% ﬁ%fﬁ? ivel AL :aélg ke 11 gf 63';

axi al | ydescot gredvesg det ent grooves forned in the SI de surface of said

| ongitudinally central portion of said connector pin nenber, a recess
formed in said holl ow body, an el astoneric nenber carried in an inner
portion of s&id rEBeewsgecwnin assembly oficlningt wheteitent nermber carried in an
outer portio Y ress

el ast oneric %Ec%‘;eeﬁﬂgﬁgﬁ t gﬁﬁ?ngdgl f:Dené i‘ghépo%onggt%lcfaeq%sg m”Pl %‘P‘if W/héjP ftib) e
one of wuletkoghptession Tgﬂm@kﬁempressivegweﬂitmsmgnfwtdtednstomenc msmberrbl y of claim$8
wher ei n:

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.

I1. 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.

12. The connector pin assembly of claim 1 wherein:
each of said projections is disposed within the peripheral envelope of its associated outer end

surface.

13. The connector pin assembly of claim ! wherein:

9




said recess has an expansion area for receiving portions of said

el astoneri c nenber when it is under conpression to limt conpressive
overstressing of said el astoneric nenber. 10. The connector pin assenbly
of claim9 wherein: said recess has a generally rectangul ar cross-section,

and said exp i Al I i . by, I 0 ortions of
sai d recess. &Fﬁ .#ﬁaeﬂ@ gﬁer? gg‘%%?‘fs 6 {bﬁgéogslgt?}%flﬁg’gé cﬁ?éi’l&nﬁg %"BE' u]%'ly ﬁ%‘{ thtg:) 8 ﬁ%’%l]ieléa? ng:
cooper ativwkpyolahygssgeiatod euterlsud swface.st ruct ures carried by said |ongitudinally
central portion of said connector pin nenber and said holl ow body and being
operable to limt the total amount of relative rotation between said
connect or pi k. menfbks coamgtos pinadsdemblymiclondd whisein'The connect or pin assenbly

of claiml ek -Sal ' ' ' ' it R he

per i pher ai ernposion BRERy FhoBdh oK bBRF lcpAbBRE IR WPIR bl o o,
pi n asseuttriepd efrfagd mtlndds thehratee bide sudlace of the projectioh hofingsaiddc@nuicestvatores has a
portion laterally projecting outwardly beyond the peripheral envel ope of
its associated outer end surface. 14. The connector pin assenbly of claim

13 wherein: 15.  Thexghubcpopiniagmmbltogrlaint ywhereipect i ng outwardly beyond the
peri pheral emcfkoq.ﬂ&mqf i hémeasc%ﬁ]gagenggugiglr ncEishs SULEAGE ShOGheS t%';»zﬁcgut er
e of the pp g ThE e

side surfac 0] ection ving said ‘eccentric curvature

connect wiatipishipassenbl y of claim 1 wherein: sai d connector pin nenber
conprises two axial portions secured to one another in a fixed

rel ati onship. 16. The connector pin assenbly of claim 15 wherein: one of
sai d two axi Hl. poFheconsscios piapssemblly pbelpinold weredmi d connect or pi n nmenber.

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

17. The connector pin assembly of claim 4 wherein:

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 from

opposite ends of said lateral lobe.

18. The connector pin assembly of claim 17 wherein:

said shim portions are attachable to said lateral lobe.

19. The connector pin assembly of claim 16 wherein:

said non-segmented longitudinally central body portion of said connector pin member has a
longitudinal portion projecting outwardly beyond one of said opposite end surfaces of said hollow
body, and

said one of said two axial portions is telescopingly connected with said outwardly projecting

longitudinal portion.

20. For use in removably retaining a ground engaging wear member on an associated
support structure portion having a connector opening therein, a connector pin assembly comprising:

a hollow body longitudinally extending along an axis and being removably receivable in the
connector opening, said hollow body having opposite end surfaces through which pin openings
axially extend;

a connector pin member having:

a longitudinally central portion coaxially and rotatably received in said hollow body,
10




17. The connector pin assenbly of claim4 wherein: said |lateral |obe
has opposite ends spaced axially inwardly fromend surfaces of said
opposite end portions of said connector pin nenber, and sai d
connector pin nenber further has shimportions extending |ongitudinally
R URAE ARG R R TR D e A

assenbly of clai moLwher elon s & d ShT
| at er al ldterhley largk® thail had cerné pordon, gianing sbdmdtysucfhces egitively Getahing ahid : hollow

sai d nop- ted. |l ongi tudi nal |y central, body portion of. saj.d connector

o ronba ARG SN, P ot I mtiper B Sl gk oR Mg o

sai d oppwdicegaehd surfaces of said holl ow body, and said one of said

two axial portions,j | escopi ngl.y. connected with.sai d outward
proj ecting | ongi tz‘ﬁ}“ﬁlé/}" %B%P?rlgd’ﬁggmxm cxtendigy ou 3?‘& grgmipr?mrog?rBV\@ 4%}1’“%?% ni ng
a gr oundurérgmepch gf ssebrojeaivhebaving aa nutassdcuei@dvitiiap porettris tumidtie methpespédt On
havi ng a gonnect or openi ng therein, a connector pin assenbly conpri sing:
a hol | ow fbodag} Fongi tudinally extendi ng al ong an axis and bei ng renovably

recei vabl e i nodpaetigndatent stouctungsemi saiy, hodlaw doi hrdosaidolonkituimnliyngnoggesichefend
surfaces,.th | ch pi.n eni.ngs_.axi al. extend: a connector pin nmenber
avi ng: Sl PO R e ek RRRY B te id Lon BRI mfF B s Vel Ve
i n sai drdigionawribmalions relative to said hollow balyposi t e end portions exterior to said

hol | ow body, e! ite .end .portions. being laterally larger than said
central port F%%?onﬁgc\%%%né U eﬁger% g%f&rqfngg]éxs’e %’Q%Ff@%’l‘y retai ning said hollow
body on said longitudinally central connector pin nenber portion, and
having axial by fag)ndygulehe et SHLLAGES:, and
| ocki ng/ adj uSt'ment” pr o EEETBAPERT ENGY ng But war dl y fromportions of said
outer end sunbgped singtucdhasingsabst portenelodughnehithanfirsigomecotib@ning extendsur f ace
wth an eccentrhc curvature wth eshect (?o '
|

' . and_.
olife e Bt ek ERRSEned S Sy i o coic w1

cooperating detent 'strUCtuF €S 0R Sa
cent r al hpang & owrarofnds aipgosite nsidec valls prith seeortie and oliirdr edbrmagab byeningt adxtehdigg sai d

comnee fed TR s 5 PR SR RS EH re
pi ece cambkecases foomed R intGiasmdhcencfagid vgp@appsidatvals, abhieedsss Bggending forwardly
through said rear end into said second and third connector openings;

a hollow body longitudinally extending along an axis and being removably and nonrotatably
received in said first connector opening, said hollow body having axially facing outer end surfaces;

a connector pin member having axially facing outer end surfaces, and locking/adjustment
projections having eccentrically curved outer side surfaces and extending outwardly from portions of
said outer end surfaces of said connector pin member into said second and third connector openings,
said connector pin member having a non-segmented, longitudinally central body portion coaxially and
rotatably received in said hollow body and extending from one of said outer end surfaces of said
hollow body to the other of said outer end surfaces of said hollow body, and opposite end portions
laterally larger than said central body portion and having axially spaced apart axially inwardly facing
abutment surfaces transverse to said axis and external to said hollow body, said abutment surfaces
captively retaining said hollow body on said connector pin member, said connector pin member
further being rotatable to:

a first position in which said projections move rearwardly through and then exit said
recesses as said wear member is forwardly removed from said nose portion, _

a second position in which said eccentrically curved outer side surfaces engage
surfaces of said second and third connector openings in a manner blocking forward removal of said

wear member from said nose portion, and
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a support structure having a nose portion through which a first connector
openi ng ext ends; a holl ow wear nenber rearwardly tel escoped onto

sai d nose portion, said wear nenber having a rear end, opposite side walls
wi th second and third connector openings extending therethrough into the
interior of said s | ' idh.said first connector
openi ng, and rece\séglzﬂsd ﬁ@n@ ?ﬁr}g}’ﬁfg (’)@ {é)%%g%n\é\ésgsgf’ “CaId 0 IB(’)nsefn[%gr @?rﬁe

wal | s, sail deqond eesitan toxsaih thind gpofitiomyasaid] gectritmiaally lbused duteeside eurthcéanfoecilsiai d
second I ' : ol Low b | ongi t udi nal |y
oxt endi Sy il SrEARAPEREL RS B8 vonmeotys ellnfith s MRS Ry g7 st 860

sai d fi mstr nasheedory sawpesd pegiongatightdnshidoveabwelybdn éheraog; zati al | y f aci ng outer
end surfaces; ke > V. Lally Ci aut.er end
surfaces, and ]gcafg?aﬁ%tﬁsa%jpgég%%ﬁ{ h"g‘lﬁ‘g g@ﬂg%{r?g %aé}l:?%]ge%é%rclg r?tsrelfegté e[}s" a&‘%‘?l\e/ed
out er sirdaiogalctigggdnaeiaivexs enthiosgpatidnaar dly from portions of said outer end
surfaces of said connector pin nmenber into said second and third connector
openi ngs, said connector pin nmenber having a non-segnented, |longitudinally
central bodyZ2port Thngrowmbengdging agpraatnifataah Ry wheeisi ved i n sai d hol | ow body
and extendi ng,. Sal er end surfaces of said hollow body to

t he ot her of g‘géalgug[}%rg e?ﬁgﬁgﬂsﬁlﬁﬁg%es of said holl ow body, and opposite end
portions laterally larger than said central body portion and having axially
spaced apart ,axi a i f.aci rfaces transverse to said
axi s and ext %?’nal ll“k%gréﬁ&n}@%ﬁ%gﬁgg%%%% &Qslégﬂgf‘g%% Tent surfaces captively
retaini ng sakad #opteowa bodypdaptersai d connect or pin nenber, said connector pin
menber further being rotatable to: a first position in which
said projections nove rearwardly through and then exit said recesses as

sai d wear nekber The gromdzngigingrappantecichon3wheteinose porti on,

a second posgati&zﬂﬂljeﬂsx\pinf:epmgcﬁzlga(ﬁﬁt%fmri cally curved outer side surfaces
engage surfaces oPsaid seconé and third connector openings in a nanner

bl ocki ng forward renmoval of said wear nenber from said nose portion, and

a third position i ' in.r S i.on of said connector pin
menber from %ita'i d ggec%ﬁldﬁ%g%&{gplﬁgﬁﬁ?%&sogic%ﬂ? %fé’gér%)lg'si tion, said eccentrically
curved out er sayd vear semberdgestobthrpoinbl y engage sai d surfaces of said second and
third connector openings in a manner rearwardly noving said wear nenber

al ong said nose portion to tighten said wear nenber thereon; and

det ent appar?t.us Thrgrowideaggivk apiaoite ofiglagm? dwhoeinect or pin nenber in a

sel ectively i t.at i orientation relative to said nose portion.
22. The gr ou%?%%gggpkglg%paggéhs of claim 21 wherein: said support
structure is an adapter. 23. The ground engagi ng apparatus of claim 22
wher ei n: sai 4l adapter. .| ter. . . ground engagi ng appar at us
of claim 22 %’hereﬁ?:gr’%‘léﬂﬁéﬁ%?g%%t?‘@r%% "zﬁlai“h%g‘?"r‘r% ?‘ate adapter. 25. The
ground engagsanbdetgup apratatis cofpddea iconpibting) detait struchaesconveit hatlewttedy asd s@id oot h
poi nt . . | atus.of claim21l wherein: said wear
menber %o%&tgﬁfﬂglﬁra%gﬁé’#Tﬂ%lﬁ@@l@%ﬁ%@@ﬁ@%gﬁéﬂg&.ng apparatus of claim?21

wher ei n: sai d detent apparatus conprises cooperating detent
structures sai | Qw n i~ longitudinally central portion of
said connec%kr' piﬁe%%gfﬁggggé?&fﬂaﬁg’;glﬁlﬁdﬁvﬁéﬁe@?'ng apparatus of claim 27
wher ei n: said lsdiow Hody lhesna gerayallly asbudar genfiguedtioy abdi ufoariedcloonh ingal Fedabably and

is for ”iﬁﬂrc%ﬁr%@e&men{l%ﬁfgﬁsqbl y interconnected | ateral portions.

29. The ground engaging apparatus of claim 27 wherein:

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

30. The ground engaging apparatus of claim 29 wherein:

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

31. The ground engaging apparatus of claim 27 wherein:
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29. The ground engagi ng apparatus of claim 27 wherein: said hollow body has
a length and a non-circular cross-section along said | ength. 30. The ground
engagi ng apparatus of claim 29 wherein: said hollow body has a | ateral | obe
extending along a side portion thereof. 31. The ground engagi ng appar at us

of claim 27 rein; 12 ..eac f.sai roject.ions.is laterally.,offset from
Che nl o o ERECR L b BerichO Rarllhu A6 LIS O i Sl Ehif |

apparatus of claim 27 wherein: at | east one of said outer end

surfaces has 3% no%é [ %Hrlldagng%ri%\t/a@gg&?%%g&ﬁﬁzglrﬂgi ng inwardly therethrough.
0

33. The ground engagrng ap claim Wher ei n sai d det ent appar at us
conpri ses: aacleast ond of st dwér epd spdicesd hsar n@siroifar alxiva lopanirexdxending dgnvebedie nt
groovestﬁeperﬂgg in the side surface of said longitudinally central portion
of said connéector pin nenber, and at | east spring-loaded detent
menber positioned to operatively snap into a selectively variable one of

sai d grooves.,in r onse to rel ative rotation,between said hollow body and
sai d connect (3)'% pi ﬁﬁﬁgﬁ%@r@g&gmg appar%;ﬂsfo 'FLalem 8?81‘}%" nes?llggatfrﬁgap@ﬁa%ésrcgpﬁgse%‘f
cl ai m 27 whenaimursfaredtidlyospacedt sengs ofetaaily standing uicest goowaifarmied| ihake bidely and

sai d | onghLieh AR SO Ao PR he g S B GYNEELEL Ryn menber compri se:
a circunterenttal f spacg series o aX|§1Fy ext Eh I'ng detent grooves
formed i n t hetlsistisprisgHdadeiale@ht memikr posilginedidi opaertivelycsap ingd a plectivebnvadbbleai d
connect O &!sgig r&orc@gsr in r&pbse ?osl%{a{i‘% I'%EP]OIII Be gelndsalla(?llollgv\\’rv b{%ﬁfd%d & cgrlln%at r.oprrl'1sr Ic
menber carrie noan i nher portion of said fecess, an a FI%Id
detent membar carried in an outer portion of said recess and inwardly
novabl e to conpress said el astoneric nenber and then resiliently snap into
a selectively variable one of said detent grooves. 35. The ground
engagi ng app3t.at u$hofgrehdi eng@dngMappasitus: of claim 27 wherein said cooperating detent

structures on said hollow body and said longitudinally central portion of said connector pin member
comprise:

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
compress said elastomeric member and then resiliently snap into a selectively variable one of said

detent grooves.

35. The ground engaging apparatus of claim 34 wherein:
said recess has an expansion area for receiving portions of said elastomeric member when it is

under compression to limit compressive overstressing of said elastomeric member.

36. The ground engaging apparatus of claim 35 wherein:
said recess has a generally rectangular cross-section, and

said expansion area is defined by outwardly bulging corner portions of said recess.

37. The ground engaging apparatus of claim 27 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.
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said recess has an expansion area for receiving portions of said

el astoneri c nenber when it is under conpression to limt conpressive
overstressing of said el astoneric nenber. 36. The ground engagi ng
apparatus of claim35 wherein: said recess has a generally rectangul ar
cross-section, and, sai d expansion are is gFf'ned by outwardly bul gi ng

cor ner portiéﬁs oft hsgpypdien apparatusof clayy, §¥ﬂﬁﬁh engagi ng appar at us of
clai m 27 fur thglof SAdPojestidn is disposed with@ORE paiphatall eyivaf@agaa Bseeiablibui®@ thd
structures carried by said longitudinally central portion of said connector
pin ne “and sai d hol | ow body and being operable to linmit the total
anount of relative rotation between said connector pin nmenber and said

hol | ow body. 38,. The ground engagi n atus, of claim 21 wherein: each
of said projé%tioﬁ@eggu ‘?H@§@GP&F§WV%cﬁﬁgngﬁ?ﬁﬂéraI envel ope of its

associ at ed ouichlofesid pedjéctianiChas 3%poridila@fally Pebj R AL GhtRErdBPRFbRE the pefiphetadi M 21

wher ei n: each of said ﬁrﬁ%ections has a portion laterally projecting
out war dF§eloas efits apweiatsd patensa s¥Tashivel ope of its associated outer end
surface. 40. The ground engagi ng apparatus of claim 39 wherein: sai d

portion laterally_projecting.outwardl e d the peripheral envel ope of
its associ at & OU?E?QJgWeg%ﬁgff’&&gpi}f%%&ggggﬂgh%ﬁ?br side surface of the

proj ection Padzji B@ti&rgiafbﬁ@q&dﬁéd’ting oftWakd: u@?nd fht. petiptRer lefvbldbe Sr:ulg(jta@i;sﬂgated
apparatus of claim?21 erein:, sai d connector pin nepber conprises
two axi Q¥ensaf pyrig nehudes thepuies sign wrrapr et projpetign ﬁ?‘s&%@aﬁeﬂwmﬁgwr‘w& 42. The
ground engagi ng apparatus of claim41l wherein: one of said two axi al

portions is an end portion of said connect in menber. 43. The ground
engagi ng appal-at uShGFORIEPEARIG ARRaEHtE ¢ claim 21 wherein:

said connector pin member comprises two axial portions secured to one another in a fixed

relationship.

42. The ground engaging apparatus of claim 41 wherein:

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

43, The ground engaging apparatus of claim 30 wherein:

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 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.

43, The ground engaging apparatus of claim 42 wherein:

said non-segmented longitudinally central body portion of said connector pin member has a
longitudinal portion projecting outwardly beyond one of said opposite end surfaces of said hollow
body, and

said one of said two axial portions is telescopingly connected with said outwardly projecting

longitudinal portion.

46. Ground engaging apparatus comprising:
a support structure having a nose portion through which a first connector opening extends;
14




said lateral |obe has opposite ends spaced axially inwardly from end
surfaces of said opposite end portions of said connector pin nenber, and
sai d connector pin nmenber further has shim portions extending

| ongi tudinally outwardly from opposite ends of said |ateral |obe. 44. The
ground engagi, p S

at tachabl o r6 SURERAAFENRLE) ofaldl, (A Bhid o hele RN L W Ny

cl ai m 4Ravikereien: end, oppositsaside meHs sveglynmozau aile Higid © umnne,tbﬂ ypengigs rextentiogly
portion ' r ting
Bt v af' Il (AOBSALAE oPull RE k3R R RNl AN EE ' o
sai d onendtecasses dormegbinanteridr Sprdkcr«s ofissidioppasét edewplisnglidreccoses exterethgiotvardpi d
Qut vt Ol Qi ot 840 4101054 LLUGHA1Rl u B Rlkor o imecChRbN, 0N0AGH N0, appa af s
conprising:” a support structure having e ion through which a first
connect or ope nonmgctmmdmber”mtatable suppoﬁ@d mﬁm eml ﬁeatronrm:mwpemwmwdhg/a

tel esco p end
opposi t@ggil g&tg\%é %llaqu\n ?ahﬁgeg'%%ﬂd%g%dﬁlﬁhl r'd connec %ga;djug&em %’@eeﬂ% h V'

t her et heeaugticallytogrvedh ouienside swfaces a@mX@ndmgmumxbzerfromnpbrbms salldlcglteecbnw th
said fi s of
sai d opgit IR Sl oA G cqRitiol GRERRE S CHRRr ol N bibe BUERANES,
rear end into sai dfisepeitgndmwhichiszid pmh%trmvewemrdigshmughchnd then exit gaid
connect ekl BRIRGH nBha 2Rk a SURRRNLE Rl nBhe 3Bl | ST connect or

openi ng havi ng |xe eng axi a P acin ut'er end surfaces, and

| ocki ng/ adj ust mena 59’40011 epomtlmmgl Which rsgidewc@mqaliy:ahﬂvyd outer ede cutfees sngage

surf aces, Apd e Wl A AR Lo BENRRY hiaASG iS I ONLET etk SHLSRC S
into sal econd a I'rd connec op ni ngs, sal a c nnec pin

bei ng rma‘trmberﬁr@nsaldnosepomon and a first position in which sal d pr 01 ectl ons
move rearwardly tg Fh%%&lﬁ&dmtvnﬁ& ﬁf(lle%poﬁé’ael tg rSefafohHF Gald %énné&!) d 11\1Nrenarrnber fr IS
forwardly renoved sal d nose nd position in
whi ch ssdidl smnrbnwtloma:blsyldcmrrd'@dmm said giccmtrpallyl agesl e-rtgas;@ smfaf:acfes:llﬂgf said
second r emopyal of
o d m@r{gq%égg SQrf?c%Q%esgtg:gE ﬁgg@ Ay %Anﬂe&r%ﬁ%ﬁfgrs i %ﬁrlﬁiep%axfu%ﬁiﬁ&gg %aé(%/ tion
i n whi cW@arlmmbetmgsadmserpott@nitmm said wgtarmemtec thereopiand nenber from sai d
second posi t g 0 en Ly d er

si de surfaces %]lt talgpagal?dsdfgltngg a%b%g}%dﬁ %&%da??%}s'&g?%g"al %IH%%g’Icl)n el%aﬁ‘“‘@ ‘ia}r)l%’tle
connectmatmp%mm@mnmmwmdmosmmrdI y noving said wear nenber al ong
said nose pogl gmﬁﬁ reon; and det ent
appar at us fo% Edrée% eéé’@’éH Pdleﬁﬂ Sf\él%gé lg%%%{ﬁg(}&pl n nember in a selectivel y
vari able rotational orientation relative to said nose portion, said
connector pin nenber being of a one piece construction.
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