
WO 2012/033579PCT/US2011/046356     CONNECTOR PIN ASSEMBLY WITH DUAL
FUNCTION OUTER END PORTIONS, AND ASSOCIATED GROUND ENGAGING APPARATUS
BACKGROUND OF THE INVENTION 5The present invention generally relates to
ground engaging apparatus and, in a representatively illustrated embodiment
thereof, more particularly relates to a specially designed connector pin
assembly operative to releasably connect a ground engaging wear member to a
support structure in a telescoped relationship therewith. In the ground
engaging art a need exists for an improved connector pin apparatus useable
10to releasably couple a replaceable wear member, such as a tooth point or
intermediate adapter, to a support structure, such as a base adapter, onto
which the wear member is telescoped, with the connector pin apparatus being
(1) installable without the need to hammer it into aligned openings in the
telescoped support structure and wear member, and (2) adjustable to provide
corresponding operational wear adjustments to the support structure and
wear member to periodically "tighten" 15the wear member onto the support
structure as needed. It is to this need that the present invention is
primarily directed. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a
perspective view of representative ground engaging apparatus incorporating
20therein 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; 25FIG.
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; 30FIG. 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; 



WO 2012/033579PCT/US2011/046356       FIGS. 10-10B are enlarged scale
cross-sectional views through the ground engaging apparatus, taken
generally along line 10-10 of FIG. 1, and sequentially illustrate the
operation of the installed connector pin assembly; FIG. 11 is a perspective
view of an alternate connector pin assembly embodiment; 5FIG. 12 is a
cross-sectional view through the alternate connector pin assembly
embodiment taken generally along line 12-12 of FIG. 11;       FIG. 13 is an
enlarged scale end elevational view of the alternate connector pin assembly
embodiment taken generally along line 13-13 of FIG. 11;            FIG. 14
is a laterally directed cross-sectional view through a second alternate
connector pin 10assembly embodiment;       FIG. 15 is a reduced scale,
vertically directed cross-sectional view through the ground 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 15generally 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.
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 25principles 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 30front 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 



WO 2012/033579PCT/US2011/046356 extends forwardly through the rear end 26
of the wear member 14 and, as best illustrated in FIG. 9, is configured to
complementarily receive the adapter nose 18 when the wear member 14 is
telescoped onto the adapter nose 18. With the wear member 14 operatively
disposed on the adapter nose 18, connector pin openings 28 (only one of
which is visible) extending through opposite 5vertical side walls 30 of the
wear member 14 into the pocket 24 are aligned with the nose connector
opening 20.       Interior side surface recesses 32 (FIG. 2) are formed in
the opposite vertical side walls 30 of the wear member 14, the recesses 32
horizontally extending forwardly through the rear end 26 of the wear member
14 and terminating at their forward ends at the connector openings 28.
10Connector openings 28 and their associated interior side surface recesses
32 are respectively similar in configuration to the connector opening 36
and the side surface recess 40 formed in the replaceable tooth point 14
shown in FIG. 3 of U.S. Patent 6,708,431 which is hereby incorporated in
its entirety by reference in this application. With reference now to FIGS.
3 - 8, the connector pin assembly 16 comprises a solid metal 15elongated
cylindrical connector pin member 34 having a fixed axial length and a
central longitudinal portion 36 (FIGS. 4-6) disposed between two larger
diameter end portions 38, the junctures between the central portion 36 and
the end portions 38 forming spaced apart annular ledges 40. The central pin
member portion 36 has a circumferentially spaced series of axially
extending detent grooves 42 formed in its side surface, and an axially
spaced series of laterally 20outwardly projecting stop portions 44
circumferentially adjacent one side of the groove array.       A tubular
housing 46 (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 48
(FIG. 3). 0-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 30with 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 35planar, axially facing surface portion 60 (FIGS. 4-6)
inwardly through which a noncircular drive  



WO 2012/033579PCT/US2011/046356 opening 62 (FIGS. 3, 6 and 8) extends.
Drive openings 62 are configured to receive a portion of an appropriate
tool (not shown) used to rotate the pin member 34 relative to the housing
46. As illustrated, such drive openings 62 may have either an elongated
oval configuration or a hexagonal configuration, or may alternatively have
another suitable configuration if desired. 5Extending transversely
outwardly from each of the planar end surfaces 60, and laterally offset
from the longitudinal axis of the pin member 34, is a combination
locking/adjusting projection 64. Each projection 64 (FIGS. 3-6 and 8) has a
flat inner side surface 66 extending generally chordwise relative to the
end surface 60 and an opposite, eccentrically curved outer side cam surface
68. Viewed from the ends of the pin member 34 (FIG. 8), each projection 64
is within 10the peripheral envelope of its associated pin member end
portion 38. As will now be described in conjunction with FIGS. 9-10B, these
specially configured pin end portions 64 uniquely perform two functions -
namely, (1) they serve to releasably lock the wear member 14 on the adapter
nose 18 and permit installation and removal of subsequent wear members
without removing the connector pin assembly 16 from the adapter nose 18,
and (2) they may be utilized to periodically 15"tighten" the wear member 14
on the nose 18 as the interface between the wear member 14 and the nose
loosens due to operational wear.       Turning first to FIG. 9, to position
and releasably lock a new wear member 14 on the adapter nose 18, the
connector pin assembly 16 is first inserted in the nose opening 20, without
having to pound the connector pin assembly 16 into place, in a manner such
that the housing rib 52 20is complementarily received in the front nose
opening recess 22. This prevents rotation of the housing 46 relative to the
nose 18. However, as previously mentioned, the pin member connector pin
member 34 is rotatable relative to the housing 46. With the pin end
portions 64 (which are identically oriented on their respective pin
portions 34) in their FIG. 10 orientation (i.e., flat side surface 66 up as
viewed in FIG. 10), the wear member 14 is rearwardly moved onto the nose 18
as 25indicated by the arrow 70 in FIG. 10. This causes the pin end portions
64 to move forwardly 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 30engagement 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 35its rotationally
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 



WO 2012/033579PCT/US2011/046356 openings 28 not only holds the wear member
14 in its initially tightened orientation on the adapter nose 18, but also
blocks the forward dislodgement of the wear member from the nose 18.
With reference now to FIG. 10B, when further rearward tightening of the
wear member 14 on the nose 18 is needed, all that is necessary is to
further rotate the connector pin 34 in a 5clockwise direction, as indicated
by the arrow 78 in FIG. 10B, to thereby engage "thicker" portions of the
cammed pin end portions 64 with their associated rear areas 28a of the wear
member openings 28, thereby rearwardly moving the wear member 14 along the
nose 18 as indicated by the arrow 80 in FIG. 10b, and cause the detent
members 56 to snap into another pin groove 42 to releasably retain the wear
member 14 in its now further tightened orientation on the nose 18. 10For
purposes of explanation, the wear member 14 and the connector pin member 34
have been shown in their "finally" tightened orientations in FIG. 10B.
However, it will be readily appreciated that there are a plurality of
intermediately tightened orientations between those shown in FIGS. 10A and
10B owing to the multiple pin detent grooves 42 representatively utilized
in the connector pin assembly 16. To prevent the clockwise rotation of the
pin member 34 from its FIG. 1510B orientation back to its FIG. 10
installation orientation (which would undesirably permit forward
dislodgement of the wear member 14 from the nose 18), the rotational
abutment elements 44 and 58 shown in FIG. 7 are relatively arranged in a
manner such that when the connector pin 34 reaches its FIG. 10B finally
tightened orientation, the abutment element 44 is brought into engagement
with the right side surface 82 of the abutment element 58 to thereby
prevent further 20tightening rotation of the connector pin 34 as indicated
by the arrow 84 in FIG. 7.       When it is desired to remove the worn wear
member 14 from the nose 18 the connector pin member 34 is simply rotated in
a counterclockwise direction from its FIG. 10B orientation back to its FIG.
10 orientation which permits the cammed pin end portions 64 to pass
rearwardly through the wear member interior side surface recesses 32 as the
wear member 14 is pulled forwardly off 25the 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 30which 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  



WO 2012/033579PCT/US2011/046356 end portion 88 with an axial opening 89
extending therethrough and sized to complementarily and slidably receive
the right end portion 86.       Second, the end portions 38a and 88 of the
modified connector pin member 34a have cammed pin end portions 90 which
project outwardly from the end surfaces 60 of the end portions 538a and 88.
Cammed end portions or projections 90 are shaped similarly to the
previously described cammed pin member end portions 64, and have similar
retention and tightening functions, but, as can be best seen in FIG. 13,
project laterally outwardly beyond the peripheral envelopes of their
associated pin end portions 38a and 88. Specifically, the cammed outer side
surfaces 68a of the projections 90 are disposed laterally outwardly of
their associated pin end 10portions 38a and 88.       Because the
projections 90 laterally extend beyond their associated pin end portions
38a and 88, neither end of the modified connector pin assembly 16a as shown
in FIGS. 11 and 12 can be inserted into and through the nose opening 20
(see FIGS. 2 and 9). Accordingly, to operatively install the modified
connector pin assembly 16a in the nose opening 20, the end portion 88 is
first  15 removed from the pin end portion 86. The connector pin section 84
(with the tubular housing 46 thereon) is then inserted, right end first as
viewed in FIG. 12, into and through one end of the nose opening 20 until
the reduced diameter pin section 86 projects outwardly through the opposite
end of the nose opening 20. The tubular pin member portion 88 is then
telescoped onto the pin section 86 as shown in FIG. 12 and then fixedly
secured thereto using a suitable connection structure such 20as the
illustrated pin 92 or other suitable fastening structure such as a bolt or
the like.       A second alternate embodiment 16b of the previously
described connector pin assembly 16 is illustrated in FIG. 14. In the
assembly 16b a first modification made to the connector pin assembly 16 is
that the connector pin assembly 16b is provided with a pair of horizontally
elongated shim members 94 which abut opposite ends of the rib portion 52 of
the upper section 46a 25of the tubular housing 46. The shim members 94
extend along outer side surfaces of the pin member end portions 38 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. 30Referring
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 35within the telescoped support
structure 12 and wear member 14.  WO 2012/033579PCT/US2011/046356
Another modification made to the connector pin assembly 16 is that in the
connector pin assembly 16b the three spring-loaded detent structures 56 in
the connector pin assembly 16 (see FIG. 4) are replaced with two
elastomer-based detent structures 98 received in underside surface pockets
100 formed in the upper housing portion 46a. Each detent structure 98
comprises a 



5generally rectangular elastomeric member 102 received in an upper end of
an associated pocket 100, and a metal detent member 104 received in a lower
end of its associated pocket and projecting outwardly from the pocket. Two
other features are incorporated into the alternate connector pin assembly
embodiment 16b. First, as best illustrated in FIG. 18, corner areas 106 of
the detent pockets 100 are bulged 10outwardly to provide areas into which
corresponding areas of the compressed elastomeric members 102 to flow into
to prevent overstressing of the compressed members 102. Second, as may be
best seen in FIG. 16, compared to the generally gear-shaped longitudinally
extending pin member detent grooves 42 incorporated in the pin member 34
shown in FIG. 7, the corresponding longitudinally extending pin member
grooves 108 shown in FIG. 16 are gently rounded and are 15circumferentially
separated by lobes 110 having rounded outer tip portions to make for
smoother rotational adjustment of the FIG. 16 pin member 34 relative to its
associated housing 46 as the detent members 104 are snapped into successive
ones of the rounded grooves 108.       In summary, neither of the connector
pin assemblies 16, 16a and 16bhas to be removed from the nose 18, to either
install a wear member on or remove a wear member from the nose 18, 20and
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 25member 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 30illustration and example only, the spirit and scope of the
present invention being limited solely by the appended claims.  WO
2012/033579PCT/US2011/046356 WHAT IS CLAIMED IS: 



1. 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 5the connector opening,
said hollow body having opposite end surfaces through which pin openings
axially extend; a connector pin member having: a fixed length, a
longitudinally central portion coaxially and rotatably received in said
hollow 10body,              opposite end portions exterior to said hollow
body, said opposite end portions being laterally larger than said central
portion, having abutment surfaces captively retaining said hollow body on
said longitudinally central connector pin member portion, and having
axially facing outer end surfaces, and 15locking/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
20variable 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: 30said 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 assembly of Claim 1
wherein:       at least one of said outer end surfaces has a noncircular
drive opening extending inwardly therethrough. 57. The connector pin
assembly of Claim 1 wherein said cooperating detent structures 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, and          at least one spring-loaded detent member
positioned to operatively snap into a selectively 10variable one of said
grooves in response to relative rotation between said hollow body and said
connector pin member.        8. The connector pin assembly of Claim 1
wherein said cooperating detent structures comprise: 15a 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
20compress 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 25it is 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.  WO 2012/033579PCT/US2011/046356
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. 513. The connector pin assembly of Claim 1 wherein:
each of said projections has a portion laterally projecting outwardly
beyond the peripheral envelope of its associated outer end surface.  14.
The connector pin assembly of Claim 13 wherein: 10said portion laterally
projecting outwardly beyond the peripheral envelope of its associated outer
end surface includes the outer side surface of the projection having said
eccentric curvature.  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. 2017. 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 25opposite 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: 30said shim portions
are attachable to said lateral lobe.  WO 2012/033579PCT/US2011/046356 20.
Ground engaging apparatus comprising: a support structure having a nose
portion through which a first connector opening extends;       a hollow
wear member rearwardly telescoped onto said nose portion, said wear member
having a rear end, opposite side walls with second and third connector
openings extending 5therethrough into the interior of said wear member and
being aligned with said first connector opening, and recesses formed in
interior surfaces of said opposite side walls, said recesses extending
forwardly through said rear end into said second and third connector
openings; and       a connector pin member rotatably supported within said
first connector opening and having a fixed length, axially facing outer end
surfaces, and locking/adjustment projections having 10eccentrically curved
outer side surfaces and extending outwardly from portions of said outer end
surfaces into said second and third connector openings, said connector pin
member 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, 15a 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 a third
position in which, in response to rotation of said connector pin member
from said second position to said third position, said eccentrically curved
outer side surfaces 20forcibly 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.
2521. 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: 35said wear member
is a tooth point.  WO 2012/033579PCT/US2011/046356  25. The ground engaging
apparatus of Claim 20 wherein: said wear member is an adapter.  26. The
ground engaging apparatus of Claim 20 wherein: 5said ground engaging
apparatus further comprises a hollow body longitudinally extending along an
axis and removably received in said first connector opening,       said
connector pin member further has a longitudinally central portion coaxially
and rotatably received in said hollow body, and opposite end portions
laterally larger than said central portion and having abutment surfaces
captively retaining said hollow body on said longitudinally 10central
connector pin portion, and       wherein said detent apparatus comprises
cooperating detent structures on said hollow body and said longitudinally
central portion of said connector pin member.  27. The ground engaging
apparatus of Claim 26 wherein: 15said hollow body has a generally tubular
configuration and is formed from two releas ably 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: 25each 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 35variable one of said grooves in response to relative rotation
between said hollow body and said connector pin member.  WO
2012/033579PCT/US2011/046356        33. The ground engaging apparatus of
Claim 26 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 5surface 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 10detent grooves.        34. The ground
engaging apparatus of Claim 33 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.
15  35. The ground engaging apparatus of Claim 34 wherein: said recess has
a generally rectangular cross-section, and said expansion area is defined
by outwardly bulging corner portions of said recess. 2036. The ground
engaging apparatus of Claim 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. 



2537. 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:
30each 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 35outer end surface includes the outer side surface of the
projection having said eccentric curvature.   40. The ground engaging
apparatus of Claim 20 wherein: said connector pin member is of a one piece
construction.  41. The ground engaging apparatus of Claim 20 wherein: 5said
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. 10  43. The ground engaging apparatus of Claim 29 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
15from opposite ends of said lateral lobe.  44. The ground engaging
apparatus of Claim 43 wherein: said shim portions are attachable to said
lateral lobe. 


