wo 2015/050737 A1 [N D000 RO O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/050737 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

9 April 2015 (09.04.2015) WIPOIPCT
International Patent Classification:
EO02F 9/28 (2006.01)
International Application Number:
PCT/US2014/056851

International Filing Date:
23 September 2014 (23.09.2014)

Filing Language: English
Publication Language: English
Priority Data:

14/045,150 3 October 2013 (03.10.2013) US

Applicant: CATERPILLAR INC. [US/US]; 100 N.E.
Adams St., Peoria, Illinois 61629 (US).

Inventor: TASOVSKI, Vasil, S.; 7425 N. Parliament PL.,
Peoria, IL 61614 (US).

Agents: FISHER, Bart, A. et al.; ¢/o Black Hills IP, P.O.
Box 2409, Minneapolis, MN 55402 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(34

Title: TOOL RETENTION SYSTEM

(57) Abstract: A retention system (22) is provided for use with a ground engaging tool. The tool retention system (22) may have a
generally C-shaped clamp (26) configured to be disposed within an aperture (42) of a work implement (12) and to engage apertures
(42) in a tool adapter (20) and a wedge (28) disposed within the apertures (42) of the tool adapter (20) and the work implement (12)
and against the generally C-shaped clamp (26). The retention system (22) may additionally have a generally C-shaped slider (30) dis-
posed within the apertures (42) of the tool adapter (20) to engage the aperture (42) of the work implement (12) and a fastener (32)
configured to connect the generally C-shaped slider (30) to the wedge (28). A retention cap (34) with an expandable retention wash -
er (122) may be secured over a head (88) of the fastener (32) to prevent unwanted rotation.
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Description

TOOL RETENTION SYSTEM

Technical Field

The present disclosure relates generally to a retention system and,
more particularly, to a system for retaining a ground engaging tool connected to

a work implement.

Background

Earth-working machines, such as excavators, wheel loaders,
electric cable shovels, and front shovels, include implements generally used for
digging into, ripping, or otherwise moving earthen material. These implements
are subjected to extreme abrasion and impacts that causes them to wear. To
prolong the useful life of the implements, various ground engaging tools can be
connected to the earth-working implements at areas experiencing the most wear.
These ground engaging tools are releasably connected to the implements using a

retention system.

An exemplary retention system is disclosed in U.S. Patent
Publication 2011/0072693 of Knight that published on March 31, 2011 (*“the
’693 publication”). Specifically, the 693 publication discloses a fork-shaped
tool body that fits over the edge of an excavator bucket. A clamp passes through
the body and the bucket, and a wedge is inserted alongside the clamp to hold the
clamp in position. The wedge has a U-shaped axial recess, and a threaded rod is
received within the recess and oriented at an angle relative to the clamp. A
threaded block is mounted to the rod, and the rod is rotatable to move the block
along the rod. The block includes teeth that engage the clamp upon insertion of
the wedge into the body, such that as the rod is rotated and the block moves
along the rod, the wedge is forced further into the body. As the wedge is forced
further into the body, the clamp is urged tighter against the body and the bucket.
A resilient cap makes a friction fit with an end of the rod after assembly, thereby
inhibiting inadvertent rotation of the rod. With this configuration, the fork-
shaped tool body can be removably connected to the excavator bucket by

rotation of the rod.
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Although acceptable for some applications, the retention system
of the ’693 publication may be less than optimal. In particular, the resilient cap
may be dislodged during use, which can then allow unwanted rotation of the rod

and loosening of the retention system.

The disclosed tool retention system is directed to overcoming one or more of the

problems set forth above.

Summary of the Invention

One aspect of the present disclosure is directed to a retention cap
for use with a fastener having a head with a tool interface, the retention cap
including a body with a top surface and a bottom surface; a protrusion extending
outward from the body; and a retention plug extending from the bottom surface
of the body. The retention plug includes a threaded fastener, a rubber insert
received around the threaded fastener, and a nut positioned on the threaded
fastener. The retention plug is configured to cause expansion of the rubber insert

within the tool interface upon rotation of one of the nut or threaded fastener.

Another aspect of the present disclosure is directed to a retention
cap for a fastener including a generally circular body having a top surface, a
bottom surface and an outer peripheral surface and a bore defined by the body
and extending between the top surface and the bottom surface. A protrusion
extends radially outward from the body; and a retention plug extends from the
bottom surface. The retention plug includes a threaded fastener with a head
positioned adjacent the top surface of the body, a rubber insert received around
the threaded fastener and positioned adjacent the bottom surface of the body, and
a nut positioned on the threaded fastener. Rotation of the nut or threaded
fastener is configured to compress and cause lateral expansion of the rubber

insert within a tool interface of a fastener.

Another aspect of the present disclosure is directed to a tool
retention system including a generally C-shaped clamp configured to be
disposed within an aperture of a work implement and to engage apertures in a
tool adapter; a wedge configured to be disposed within the apertures of the tool
adapter and the work implement and against the generally C-shaped clamp; and

a generally C-shaped slider configured to be disposed within the apertures of the
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tool adapter and to engage the aperture of the work implement, and having an
opening oriented away from the generally C-shaped clamp. The tool retention
system also includes a fastener configured to connect the generally C-shaped
slider to the wedge, the fastener having a head with a tool interface, and a
retention cap positioned over the head of the fastener. The retention cap
includes an expandable rubber insert that is positioned within the tool interface

of the head.

Brief Description of the Drawings

Fig. 1 is an isometric view of an exemplary machine;

Fig. 2 is a cross-sectional side view of an exemplary tool

retention system according to the concepts of the present disclosure;

Fig. 3 is an isometric view of a wedge that forms a portion of the

tool retention system of Fig. 2;

Fig. 4 is an side isometric view of a retention cap that forms a

portion of the tool retention system of Fig. 2;

Fig. 5 is a bottom isometric view of a retention cap that forms a

portion of the tool retention system of Fig. 2;

Fig. 6 is a fragmentary section view of a portion of the tool

retention system of Fig. 2, including the retention cap of Figs. 4 and 5;

Fig. 7 is a fragmentary isometric view of a fastener that forms a

portion of the tool retention system of Fig. 2; and

Fig. 8 is a fragmentary isometric view of a portion of the tool

retention system of Fig. 2, including the retention cap of Figs. 4 and 5.

Detailed Description

Fig. 1 illustrates a mobile machine 10 having a work implement
12 operatively connected at a leading end. In the disclosed embodiment,
machine 10 is a wheel loader. It is contemplated, however, that machine 10 may
embody any other type of mobile or stationary machine known in the art, for
example an electric cable shovel, an excavator, a motor grader, a dragline

machine, a dredge, or another similar machine. Machine 10 may be configured
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to use work implement 12 to move material, such as earthen material, during
completion of an assigned task. Although shown as being located at the leading
end of machine 10, it is contemplated that work implement 12 could
alternatively or additionally be located at a midpoint or trailing end of machine

10, if desired.

Work implement 12 may embody any device used to perform a
particular task such as, for example, a bucket (shown in Fig. 1), a blade, a
shovel, a crusher, a grapple, a ripper, or any other material moving device known
in the art. In addition, although connected in the embodiment of Fig. 1 to lift,
curl, and dump relative to machine 10, work implement 12 may alternatively or
additionally rotate, swing, pivot, slide, extend, open/close, or move in another

manner known in the art.

Work implement 12 may be equipped with one or more ground
engaging tools (GET) 14 located at or adjacent to a cutting edge 16. For
example, the disclosed bucket is shown as being provided with nine similar tooth
assemblies that are spaced apart along the length of cutting edge 16. While
shown as single-point, sharpened tooth assemblies, it is contemplated that GET
14 could take any other form known in the art, for example a fork (i.e., multi-
point) configuration, a chisel (i.e., blade) configuration, or a blunt-end

configuration.

GET 14 may be a conventional single-piece component or multi-
piece component that is removably connected to work implement 12. In the
embodiment shown in Fig. 2, GET 14 is a two-piece component having a tip 18
and an adapter 20 that are connected to cutting edge 16 of work implement 12
via a retention system 22. Tip 18 may be joined to a nose end 24 of adapter 20
in any manner known in the art, for example via welding, threaded fastening,
integral posts and clips, etc. In certain embodiments a releasable retention
system may be used to secure tip 18 to nose end 24 of adapter 20, thereby
allowing for removal and replacement of tip 18 as required. Similarly, retention

system 22 may be used to removably connect GET 14 to work implement 12.

Retention system 22 may include components that interact to
clamp an associated GET 14 in a removable manner to cutting edge 16 of work

implement 12. Specifically, retention system 22 may include a clamp 26, a
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wedge 28, a slider 30, a fastener 32, and a retention cap 34. As will be described
in more detail below, clamp 26 may pass through adapter 20 and work
implement 12, and wedge 28 may be used to hold clamp 26 in place. Slider 30
may engage work implement 12 and be connected to wedge 28 by fastener 32.
Retention cap 34 may be used to inhibit unintentional removal or loosening of

fastener 32.

Adapter 20 may include legs 38 that extend in a direction away
from nose end 24. Legs 38 may be spaced apart from each other to form a recess
40 therebetween that is large enough to receive cutting edge 16 of work
implement 12. An elongated aperture 42 may be formed within each leg 38, and
apertures 42 may be generally aligned with each other and with a corresponding
aperture 44 in work implement 12. A trailing end of legs 38 may taper inward
toward apertures 42, such that a thickness of each leg 38 is less at aperture 42
than at a distal end 46 of leg 38. In some embodiments, a lifting eye 48 may be
associated with adapter 20 to facilitate installation and removal thereof using a

crane or other lifting device.

Clamp 26 may be generally C-shaped, having a middle section 50
and spaced-apart arms 52 located at opposing ends of middle section 50. Arms
52 extend in the same direction from the same side of middle section 50, and that
side of the clamp 26 may be referred to as the open side. Clamp 26 may be
inserted through apertures 42 of adapter 20 and aperture 44 of work implement
12, with the open side of clamp 26 oriented away from cutting edge 16. Interior
surfaces 53 of arms 52 may be configured to engage the outer tapered surfaces at
distal ends 46 of both legs 38, such that as clamp 26 is moved away from cutting
edge 16, the taper will cause arms 52 to generate inward forces (i.c., toward
recess 40) that sandwich work implement 12 between legs 38. Middle section
50 of clamp 26 may have an inner (relative to the C-shape) surface 54 that is
generally planar and aligned with an axis 56 of apertures 42, 44, and a generally
flat outer surface 58 that is inclined relative to axis 56. As clamp 26 is moved
away from cutting edge 16, inner surface 54 may engage an inner end surface of
apertures 42 and/or 44. Additionally, a release feature (e.g., a lifting eye) 62
may be included in some designs to facilitate installation and/or removal of

clamp 26, if desired.



WO 2015/050737 -6- PCT/US2014/056851

10

15

20

25

30

Wedge 28 may be located immediately adjacent outer surface 58
of clamp 26 (e.g., at a side of clamp 26 closer to cutting edge 16), and have a
generally flat inclined surface 64 configured to slide against outer surface 58.
With this arrangement, as wedge 28 is driven further into recess 40, clamp 26
may be forced more toward distal ends 46 of legs 38 (i.c., against the end
surfaces of apertures 42, 44 and the tapered outer surfaces of legs 38). As shown
in Figs. 2-4, wedge 28 may include a longitudinal recess 66 located at a side
opposite clamp 26 that is configured to receive fastener 32, and an annular
protrusion 68 at a base end that extends radially inward into recess 66. In the
disclosed embodiment, recess 66 may be generally circular in cross-section, and
have an open side oriented away from inclined surface 64 of clamp 26. It is
contemplated, however, that recess 66 may have another shape, if desired, such
as a square or rectangular cross-section. As shown in Figs. 3 and 4, a cylindrical
depression 70 may be formed at the base end of wedge 28 (i.c., at an outer end of
recess 66), and an elongated notch 72 may extend radially outward from

depression 70 toward inclined surface 64.

Like clamp 26, wedge 28 may also be provided with a removal
feature 76 that is configured to aid in the installation and/or removal of wedge
28. In the embodiment shown in Figs. 2-4, removal feature 76 is a cylindrical
eye formed at the base end of wedge 28 and extending across a width direction
of thereof. With this configuration, a pin, hook, or other fastener may be
inserted into a recess of removal feature 76, and a lifting or driving force applied

to the eye therewith to remove or insert wedge 28 relative to apertures 42, 44.

As shown in Fig. 2, slider 30, like clamp 26, may be a generally
C-shaped member, having a middle section 78, and spaced apart arms 80 located
at opposing ends of middle section 78, the arms 80 extending in a common
direction generally perpendicular to the orientation of middle section 78. An
open side of slider 30 (relative to the C-shape) may be oriented toward cutting
edge 16 (see Fig. 2) and away from clamp 26. In this configuration, arms 80
may be configured to directly engage opposing surfaces of work implement 12 at
a leading end of aperture 44. A generally cylindrical protrusion 82 having a

threaded bore 84 may be carried by a closed side of middle section 78 and
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configured to extend into recess 66 of wedge 28. Protrusion 82 may be generally

aligned with recesses 66 and with a lengthwise orientation of middle section 78.

Fastener 32 may be configured to adjustably join slider 30 with
wedge 28. In particular, fastener 32 may include a threaded cylindrical rod 86
and a head 88 connected to an end of rod 86. In a particular embodiment, such
as that shown in Figs. 1-8, head 88 may include a plurality of circumferentially
spaced ribs extending radially outward therefrom. Rod 86 may be received
within threaded bore 84 of slider 30, oriented in general alignment with axis 56,
and configured to move linearly relative to rod 86 as head 88 is rotated. To
facilitate rotation of fastener 32, head 88 may include a tool interface 87. In an
exemplary embodiment, tool interface 87 may be in the form of a generally
square recess in head 88, and may include a bore 91 extending deeper into head
88 and positioned at substantially the center of an inner surface of tool interface
87. As will be discussed in more detail below, in addition to providing an
interface for a tool to rotate fastener 32, the tool interface 87 and bore 91 also

allow for positioning of the retention cap 34.

As shown in Fig. 4, head 88 may include an annular groove 90
configured to receive annular protrusion 68 of wedge 28, thereby locking linear
movements of fastener 32 and wedge 28. With this arrangement, as fastener 32
is rotated within and travels linearly relative to slider 30 (slider 30 being
comparatively stationary and connected to work implement 12), wedge 28 may
be forced into or out of apertures 42, 44, depending on the direction of rotation.
And as described above, the linear motion of wedge 28 may correspond with the

clamping forces generated by clamp 26 on adapter 20 and work implement 12.

Retention cap 34 may have geometry designed to inhibit unintentional rotation
of fastener 32, once retention system 22 is fully assembled. Specifically, as
shown in Figs. 4-6, retention cap 34 may include a generally circular body 92
having a top surface 94, a bottom surface 96 and an outer peripheral edge 98. A
chamfered edge 99 may be provided around the retention cap 34 adjacent to the
outer peripheral surface to improve material flow over the cap 34, while also

interacting with the material to create a downward force keeping cap 34 in place.

A lip 100 may extend downwardly from the bottom surface 96 of
body 92 adjacent the peripheral edge 98, the lip 100 and bottom surface 96
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together defining a depression 102 in cap 34. The depression 102 may be sized
and shaped to receive head 88 of fastener 32 therein. A hole 103 (Fig. 6) may be
provided through the circular body 92, extending from the top surface 94
through the bottom surface 96. It is also contemplated that a plurality of friction
members 104 may be spaced circumferentially around the interior of lip 100,
cach friction member 104 extending radially inward toward the hole 103. The
friction members 104 may facilitate a tight fit between retention cap 34 and head
88 of fastener 32 by engaging and resisting rotation of head 88 relative to the
retention cap 34. For example, the friction members 104 may engage ribs 89 or
other surfaces of the head 88. In the disclosed embodiment, friction members

104 are configured to fit between and engage the ribs 89 of heads §8.

Retention cap 34 may further include a protrusion 106 extending
radially outward from the peripheral edge 98. Protrusion 106 may be generally
L-shaped and include a first leg 108 having a top surface 110 extending
generally parallel with the top surface 94 of circular body 92, and a second leg
112 extending generally perpendicular to the first leg 108 in the same direction
that lip 100 extends from bottom surface 96. In a particular embodiment, the
inner surface 113 of the second leg 108 may be arcuate or radiused to
accommodate a generally cylindrical outer periphery of the head 88 of fastener

32.

Retention cap 34 may further include a retention plug 114 secured
beneath the circular body 92. The retention plug may include a rubber insert 116
with a bore therethrough, a nut 120 positioned at a bottom of the insert 116, an
washer 122 positioned at a top of the insert 116, and a threaded fastener 124
passing through the bore in the rubber insert, the washer 122 and the nut 120.
The rubber insert 116 may be made of an expandable rubber, and may have any
shape that fits within the tool interface 87 including, but not limited to, the
generally cylindrical shape shown in the accompanying drawings. The nut 120
may have a radius or width, depending upon shape that is approximately equal to

or greater than the same dimension of the rubber insert 116.

The washer 122 of retention plug 114 may rest on the top surface
94 of circular body 92, with the threaded fastener passing through the hole 103.
The nut 120 may include internal threads that mate with the threaded portion of
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threaded fastener 124 so that rotation of the nut 120 causes axial movement of
the nut along the axis of the threaded fastener 124. The nut 120 may be sized
and shaped to prevent rotation thereof relative to the tool interface 87 (e.g.
square or hexagonal in shape). In a particular embodiment, the nut 120 may
have an outer peripheral profile with at least one flat surface that engages the
tool interface 87 to prevent rotation of the nut 120 relative to the fastener 32. In
certain embodiments, a bottom portion of the threaded fastener 124 may extend
into bore 91 in head 88. It is also contemplated that a lock nut (not shown) may

be provided over the threaded portion of threaded fastener 124 below nut 120.

Once retention cap 34 is positioned over head 88, the protrusion
106 may engage interior walls of notch 72, and the friction members 104 may
engage the head 88, thereby inhibiting significant rotation of retention cap 34
relative to wedge 28. Tightening of the threaded fastener 124 causes the upper
and lower washers to move toward one another as the threaded fastener 124
rotates within the lower nut 120. As the lower nut 120 moves axially toward the
washer 122, the expansion plug is compressed and expands radially, creating a
friction force with the tool interface 87. This friction force helps to prevent
rotation of fastener 32 relative to retention cap 34 and wedge 28, and further
helps to prevent retention cap 34 from being lifted from head 88 by material

passing over the retention system 22.

Industrial Applicability

The disclosed tool retention system may be applicable to various
carth-working machines, such as wheel loaders, electric cable shovels,
excavators, front shovels, dragline machines, and bulldozers. When used to
removably connect ground engaging tools to the work implements of these
machines, the work implements may be protected against wear in areas
experiencing damaging abrasions and impacts. Accordingly, the disclosed tool
retention system may help to prolong the useful life of the implements and the
machines. Use of tool retention system 22 to connect GET 14 to work

implement 12 will now be described in detail.

To connect a particular GET 14 to cutting edge 16 of a particular

work implement 12, a service technician may first position legs 38 of adapter 20
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over cutting edge 16 so that apertures 42 of adapter 20 are generally aligned with
aperture 44 of work implement 12. Clamp 26 may then be inserted through
apertures 42 and 44, with the open side of clamp 26 facing away from cutting
edge 16. Inner surfaces 53 of arms 52 may engage the tapered surfaces at

apertures 42 and sandwich legs 38 therebetween.

Once adapter 20 of GET 14 is in place relative to work implement
12, the service technician may install retention system 22 to retain GET 14 in
place during operation of machine 10. To install retention system 22, the service
technician may insert retention system 22 as a sub-assembly and at an angle into
recess 40. That is, the service technician may insert slider 30 into recess 40 with
the upper-most arm 80 tilted closer to cutting edge 16 than the lower-most arm
80. After setting the upper-most arm 80 onto the upper surface of work
implement 12 at the leading end of aperture 44, the lower-most arm 80 may be
rotated in a clock-wise direction (relative to the perspective of Fig. 2) until the
lower-most arm 80 is located outside of work implement 12 and middle section
78 engages the leading end of aperture 44. At this point in time, inclined surface

64 of wedge 28 should be resting against outer surface 58 of clamp 26.

Once retention system 22 is positioned within apertures 42, 44,
the service technician may rotate fastener 32 to tighten the connection between
work implement 12 and GET 14. Specifically, as the service technician drives
fastener 32 into slider 30 (e.g., by a clockwise rotation of head 88), groove 90
may engage protrusion 68 and advance wedge 28 further into recess 40.
Because of the taper of wedge 28, advancement of wedge 28 into recess 40 may
force clamp 26 and slider 30 away from each other. And as clamp 26 moves
toward distal ends 46 of legs 38, the taper of legs 38 interacting with arms 52 of
clamp 26 may result in a greater clamping force being exerted on legs 38. This
force may function to sandwich work implement 12 between legs 38 of adapter
20, thereby holding GET 14 in place during operation of machine 10. Once the
appropriate clamping force has been generated between work implement 12 and
GET 14 by tightening of fastener 32, retention cap 34 should be pressed over
head 88 with projection 106 extending into notch 72 to inhibit unintentional
reverse rotation of fastener 32 that could loosen the engagement of retention

system 22. The threaded fastener 124 may then be tightened to expand the
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retention plug 114 within the tool interface 87, thereby further securing the
retention cap 34 to head 88.

Over time, components of work implement 12, GET 14, and
retention system 22 may wear. If unaccounted for, this wear could result in
failure of the connection between work implement 12 and GET 14.

Accordingly, after a period of use, retention system 22 should be tightened to
remove slack created by the wear. This tightening can be accomplished in two
ways. First, retention cap 34 may be removed and fastener 32 driven further into
recess 40, thereby causing wedges 28 to force clamp 26 and slider 30 further
apart. This way of tightening the connection between work implement 12 and
GET 14, however, may only be available when the associated wear is relatively

low.

Once the component wear of work implement 12, GET 14, and/or
retention system 22 exceeds a threshold amount, one or more portions of
retention system 22 should be replaced. For example, slider 30 may be replaced
to accommodate the large amount of wear that has occurred. In one example,
slider 30 may be produced with a range of sizes. In this example, after the wear
of work implement 12, GET 14, and/or retention system 22 has exceeded the
threshold amount, the original slider 30 may be replaced with a new slider 30
having a reduced height between arms 80 and/or a middle section 78 with an

increased thickness.

The disclosed retention system may be relatively simple and low-
cost. Specifically, because clamp 26 and wedge 28 may engage cach other at a
smooth sliding surface, these components may be easy to manufacture, resulting
in inexpensive parts. In addition, because excessive wear can be accommodated
with replacement of relatively inexpensive components (e.g., with replacement
of slider 30 as opposed to clamp 26), service costs of machine 10 may be kept
low. Further, the retention plug 114 of retention cap 34 helps to ensure that

fastener 32 does not loosen during use.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the disclosed retention system.
Other embodiments will be apparent to those skilled in the art from

consideration of the specification and practice of the disclosed retention system.
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It is intended that the specification and examples be considered as exemplary
only, with a true scope being indicated by the following claims and their

equivalents.
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Claims

1. A retention cap (34) for use with a fastener (32) having a
head (88) with a tool interface (87), the retention cap (34) comprising:
a body (92) having a top surface (110) and a bottom surface (96);
a protrusion (106) extending outward from the body (92); and
a retention plug (114) extending from the bottom surface (96) of
the body (92), the retention plug (114) including a threaded fastener (124) , a
rubber insert (116) received around the threaded fastener (124), and a nut (120)
positioned on the threaded fastener (124), wherein the retention plug (114) is
configured to cause expansion of the rubber insert (116) within the tool interface
(87) upon rotation of one of the nut (120) or threaded fastener (124).
2. The retention cap (34) of claim 1, wherein the body (92)
has a generally circular shape.
3. The retention cap (34) of claim 1, wherein the protrusion
(106) is generally L-shaped and includes a first leg (108) extending generally
parallel to the top surface (110) of the body (92), and a second leg (108)
extending generally perpendicularly away from the top surface (110) and past
the bottom surface (96).
4. The retention cap (34) of claim 1, further comprising:
a chamfered surface (54) adjacent to a peripheral surface
(54) of the body (92), the chamfered surface (54) configured to direct material
flow over the retention cap (34).
5. The retention cap (34) of claim 1, further comprising:
a lip (100) extending downwardly from the bottom surface
(96) adjacent a peripheral surface (54) of the body (92), the lip (100) and the
bottom surface (96) of the body (92) defining a depression (102) configured to
receive the head (88) of the fastener (32) therein.
6. The retention cap (34) of claim 5, further comprising:
a plurality of friction members (104) extending inwardly
from the lip (100) and configured to engage the head (88) of the fastener (32).
7. The retention cap (34) of claim 1, wherein the retention
plug (114) further includes a washer (122) positioned adjacent to the top surface
(110) of the body (92).
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8. The retention cap (34) of claim 7, wherein the threaded
fastener (124) includes a head (88) that is positioned adjacent to the washer
(122).

9. The retention cap (34) of claim 1, wherein the nut (120)

5 includes an outer peripheral profile with at least one flat surface (54) and is

configured to be prevented from rotating within the tool interface (87) of the

head (88).



WO 2015/050737 PCT/US2014/056851




WO 2015/050737 PCT/US2014/056851




WO 2015/050737 PCT/US2014/056851

3/5




PCT/US2014/056851

4/5

WO 2015/050737

e pos | N s
Sl U T .,../m/., \\ —— //H
vl - - wm e
. N -~
o i’ \WN .
76 A
5w




WO 2015/050737

PCT/US2014/056851



International application No.

PCT/US2014/056851

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
EO2F 9/28(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
EO02F 9/28; E02F 3/65; B31B 45/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: retention, cap, thread, nut, rubber, plug, fastener

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2011-0072693 Al (KNIGHT, GARRETT D.) 31 March 2011 1-9
See abstract, paragraphs [0050],[0051], claim 1, and figure 5.
A WO 2007-058677 Al (CATERPILLAR INC.) 24 May 2007 1-9
See abstract, page 5, lines 22-27, claim 1, and figure 2.
A US 8464444 B2 (BIERWITH, ROBERT S.) 18 June 2013 1-9
See abstract, column 9, lines 36-67, claims 11-13, and figure 7.
A US 2008-0276500 A1 (RUVANG, JOHN A.) 13 November 2008 1-9
See abstract, paragraph [0020], and figure 1.
A WO 2006-066056 A2 (DADE BEHRING INC.) 22 June 2006 1-9

See abstract, paragraphs [0036],[0037], and figure 10.

See patent family annex.

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

|:| Further documents are listed in the continuation of Box C.

* Special categories of cited documents: "
"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

combined with one or more other such documents,such combination
being obvious to a person skilled in the art
"&" document member of the same patent family

Date of the actual completion of the international search

07 January 2015 (07.01.2015)

Date of mailing of the international search report

08 January 2015 (08.01.2015)

Name and mailing address of the [ISA/KR
International Application Division
¢ Korean Intellectual Property Office
189 Cheongsa-to, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No. +82-42-472-7140

Authorized officer

KIM, Jin Ho

Telephone No. +82-42-481-8699

Form PCT/ISA/210 (second sheet) (July 2009




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2014/056851
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2011-0072693 Al 31/03/2011 AU 2010-302883 Al 12/04/2012
CA 2774602 Al 07/04/2011
CA 2774602 C 05/08/2014
CN 102575460 A 11/07/2012
EA 201270470 Al 30/11/2012
EP 2483482 Al 08/08/2012
JP 2013-506065 A 21/02/2013
KR 10-2012-0137342 A 20/12/2012
MX 2012003580 A 03/08/2012
US 2013-269222 Al 17/10/2013
US 8458931 B2 11/06/2013
US 8720088 B2 13/05/2014
WO 2011-038482 Al 07/04/2011
WO 2007-058677 Al 24/05/2007 CN 201003182 YO 09/01/2008
US 2007-0107274 Al 17/05/2007
US 8464444 B2 18/06/2013 AU 2010-219431 Al 31/03/2011
AU 2010-219431 B2 14/06/2012
CA 2714471 Al 15/03/2011
CA 2714471 C 02/09/2014
CN 102041825 A 04/05/2011
CN 102041825 B 26/02/2014
US 2011-0061271 Al 17/03/2011
US 2008-0276500 Al 13/11/2008 AR 066493 Al 26/08/2009
AU 2008-251706 Al 20/11/2008
AU 2008-251706 B2 17/03/2011
CA 2685893 Al 20/11/2008
CA 2685893 C 01/11/2011
CL 13612008 A 08/08/2008
CL 2008001361 Al 08/08/2008
CN 101680210 A 24/03/2010
CN 101680210 B 15/05/2013
MX 2009012090 A 25/01/2010
PE 00872009 Al 15/02/2009
RU 2009140156 A 20/06/2011
RU 2430215 C2 27/09/2011
TR 200908356 T1 22/03/2010
US 7516564 B2 14/04/2009
WO 2008-140878 Al 20/11/2008
ZA 200907487 A 28/07/2010
WO 2006-066056 A2 22/06/2006 US 2006-0134354 Al 22/06/2006
WO 2006-066056 A3 19/10/2006

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

