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(54) Title: POSITIVE KEEPER MEANS FOR PINS OF EARTHWORKING TIPS

(57) Abstract

Pin retainer assembly having a keeper means for retaining earth-
working tips on adapters. Positive retention of earthworking tips on
their adapters by their retaining pins during its work cycle is extremely
important from an operational as well as a cost standpoint. The loss of
the tips materially affect productions in addition to the time consuming
expense of replacement of repair of the components. Not only must the
tips be adequately retained, they must be capable of quick removal for
replacement purposes. Keeper means (44) for the pin (17) is captured in
a recess (28) between a nose (16) of the adapter (12) and a sidewall (36)
of the tips (14) and includes a washer (46) slidably disposed on the pin
(17) and a resilient retaining ring (68, 78) having a predetermined radial
thickness disposed in locking engagement in a groove (21) on the pin
(17) and a groove (50) of the washer (46). One of the grooves (21, 50) in

the pin (17) and the washer has a depth equal to or greater than the

predetermined radial thickness of the retaining ring (68, 78) and the
other one of the grooves (21, 50) has a depth sufficient to prevent cam-
ming of the ring (68, 78) out of the groove (21, 50) and to provide sub-
stantially the maximum cross-section width of the ring (68, 78) in shear.
In order to disassemble the pin (18), the ring (68, 78) must be sheared or
the washer (46) fractured.
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AMENDED CLAIMS
[received by the International Bureau on 10 August 1988 (10.08.88);
original claims 1-15 cancelled; new claims 16-30 added (5 pages)]

16. (New) A retaining pin (17) and a
keeper means (44) adapted for use in an earthwo;king
device (10) having a nose (16) and a tip (14)
telescopically mounted on the nose (16), the nose (16)
has a transverse bore (22) and laterally converging
sidewalls (24,26), and the tip (14) defines a mating
socket (30) with laterally spaced apart converging
sidewalls (36,38) defining a pair of aligned holes
(39,40) therein axially aligned with the bore (22),
and a recess (28) defined in one of the nose (16) and
the tip (14) in axial alignment with the bore (22) and
the holes (39,40), the retaining pin (17) and the
keeper means (44) comprising;

the retaining pin (17) having an outer
peripheral surface (20) with an annular groove (21)
defined in the outer peripheral surface (20); and

the keeper means (44) having a metallic
washer (46) and a resilient retaining ring (68,78),
the washer (46) has a frusto-conical side surface (54)
and an inner peripheral surface (47) with an annular
groove (50) defined in the peripheral surface (47),
the keeper means (44) when assembled is disposed in
the recess (28) and the pin (17) is disposed in the
aligned bore (22) and holes (39,40) to retain the tip
(14) on the nose (16), the washer (46) being slidably
disposed on the pin (17), and the ring (68,78) has a
cross section with a predetermined radial thickness
and is disposed in locking engagement within the
groove (21) on the pin (17) and the groove (50) in the
washer (46), the ring (68,78), in use, is operative in
conjunction with the grooves (21,50) in the pin (17)

‘and the washer (46) to prohibit disassembly of the pin

(17) from the washer (46) without an external force
being applied to the pin (17) sufficient to shear the
ring (68,78) or to fracture the washer (46) with one
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of the sides (54,52) of the washer (46) adapted for
cooperation with one of the lateral side walls
(24,26,36,38) of the nose (16) and the tip (14) to
effectively concentrate the external force close to

the interface of the grooves (21,50) .

17. '(New) The retaining pin (17) and the
keeper means (44) of claim 16 wherein said _
cross-section of the retaining ring (68) is generally

rectangular in cross-section.

18. (New) The retaining pin (17) and the
keeper means (44) of claim 16 wherein one of the
grooves (21,50) in the pin (17) and washer (46) has a
depth equal to or greater than the predetermined
radial thickness of the retaining ring (68,78).

19. (New) The retaining pin (17) and the
keeper means (44) of claim 18 wherein the other one of
the grooves (21,50) has a depth equal to one half of
the predetermined radial thickness of the retaining

ring (68,78).

20. (New) The retaining pin (17) and the
keeper means (44) of claim 19 wherein said retaining

ring (68,78) has a circular cross section.

21. (New) The retaining pin k17) and the
keeper means (44) of claim 16 wherein the depth of the
groove (21) in the pin (17) is generally equal to one
half of the predetermined radial thickness of the
retaining ring (68,78) and the groove (50) in the
washer (46) has a depth equal to or greater than the

~ predetermined radial thickness of the,retainihg ring

(68,78) .
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22. (New) The retaining pin (17) and the
keeper means (44) of claim 16 wherein the resilient
retaining ring (68,78) is split and circular.

23. (New) An earthworking device (10)
comprising:

an adapter (12) having a nose (16) with
forwardly converging lateral sidewalls (24,26) and
defining a transverse bore (22) and;

an earthworking tip (14) telescopically
mounted on the nose (16) of the adapter (12) and
having a pair of spaced apart forwardly converging
lateral sidewalls (36,38) and a pair of laterally
aligned holes (39,40) defined in the sidewalls
(36,38), the bore (22) and the holes (39,40) being
substantially axially aligned, a recess (28) formed in
one of the nose (16) and the earthworking tip (14) and
in substantial axial alignment with the bore (22) and
the holes (39,40):;

a cylindrical pin (17) having a groove (21)
and during assembly being slidably disposed in the
bore (22) and the holes (39,40) for retaining the tip
(14) on the adapter (12); and

a keeper means (44) for securing the pin
(17) in the bore (22) being located in the recess (28)
for abutting contact with the nose (16) and one of the
sidewalls (24,26,36,38), the keeper means (44)
including a metallic washer (46) and a split resilient
retaining ring (68,78), the metallic washer (46)
having a frusto-conical side surface (54) disposed
adjacent one of the pair of spaced apart forwardly
converging lateral sidewalls (36,38) of the
earthworking tip (14) or one of the forwardly
converging lateral sidewalls (24,26) of the nose (16)
and an inside surface (47) defining a bore (48) and a
groove (50) opening into the bore (48), the bore (48)
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of the metallic washer (46) being axially alignable
with the bore (22) in the nose (16), the resilient
retaining ring (68,78) having a cross-section of a
predetermined radial thickness captured in one of the
grooves (21,50) in the pin (17) and the washer (46)
and adapted during assembly to permit slidable '
insertion of the pin (17) in the bore (22) and the
holes (39,40) for locking engagement of the retalnlng
ring (68, 78) with the other of the grooves (21 50),
the depth and conflguratlon of the grooves (21, 50)
being sufficient to prevent camming of the ring
(68,78) out of the grooves (21,50), and the retaining
ring (68,78) and washer (46) being a configuration
sufficient to prohibit disassembly of the pin (17)
without an external force being applied to the pin
(17) sufficient to shear the retaining ring (68,78) or
to fracture the washer (46) with each of the sides
(52,54) of the washer (46) constructed to effectively
concentrate the force close to the interface of the

grooves (21,50).

24. (New) The earthworking device (10) of
claim 23 wherein the retaining ring (68) has a

rectangular cross-section.

25. (New) The earthworking device (10) of
claim 24 wherein the groove (50) in the washer (46)
has a pair of parallel sidewalls (56,58), the groove'
(21) of the pin (17) has a pair of parallel sidewalls
(62,64) and the retaining ring (68, 78) has a pair of
parallel sidewalls (70,72) in engagement with the pair
of sidewalls of the groove (21) in the pin (17) and
the groove (50) in the washer (46).

26. (New) ‘The earthworking device (10) of
claim 23 wherein the depth of the groove (21) in the
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pin (17) is generally equal to one half of the
predetermined radial thickness of the retaining ring
(68,78) and the groove (50) in the washer (46) has a
depth equal to or greater than the predetermined
radial thickness of the retaining ring (68,78).

27. (New) The earthworking device (10) of
claim 23 wherein the recess (28) is formed in the nose

(16).

28. (New) The earthworking device (10) of
claim 23 wherein one of the grooves (21,50) in the pin
(17) and washer (46) has a depth equal to or greater
than the predgtermined radial thickness of the

retaining ring (68,78).

29. (New) The earthworking device (10) of
claim 28 wherein the other one of the grooves (21,50)
has a depth generally equal to one half of the '
predetermined radial thickness of the retaining ring
(68,78) .

30. (New) The earthworking device (10) of
claim 29 wherein the retaining ring f68,78) has a
circular cross-section.
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