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(57) Abrege/Abstract:
A retention system (20) Is provided for use with a ground engaging tool (14). The tool retention system may have a spool (26) with

an elongated channel (60), and a collar (68) dividing the elongated channel into a first portion and a second portion. The tool
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(57) Abrege(suite)/Abstract(continued):

retention system may also have a fastener (32) disposed within the elongated channel and passing through the collar. The fastener
may have a head located within the first portion and a threaded shank located within the second portion. The tool retention system
may further have a resilient member (34) disposed between the head of the fastener and the collar, and a slider (30) threadingly

engaged with the threaded shank and configured to slide within the second portion of the elongated channel as the fastener Is
rotated.



woO 2015/108822 A1 HI1H} 14T RO O RW O T 10 A A

CA 02936237 2016-07-07

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

(19) World Intellectual Property
Organization

International Bureau
l —

(43) International Publication Date nnﬂ/

23 July 2015 (23.07.2015) WIPO I PCT

(10) International Publication Number

WO 2015/108822 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

International Patent Classification: (81)
EO2F 9/28 (2006.01) EO2F 3/36 (2006.01)

International Application Number:
PCT/US2015/011045

International Filing Date:

12 January 2015 (12.01.2015)
Filing Language: English
Publication Language: English
Priority Data:
14/155,766 15 January 2014 (15.01.2014) us (84)

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

Inventor: CAMPOMANES, Patrick S.; 812 Patricia
Street, Washington, Illinois 61571 (US).

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

(534) Title: TOOL RETENTION SYSTEM

=
_/ © = A
6. ARy 4?-*'-“
\. —— °J)
= N

Wf B 14b

FIG. 1

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

[Continued on next page]

(57) Abstract: A retention system (20) 1s provided for use
with a ground engaging tool (14). The tool retention system
may have a spool (26) with an elongated channel (60), and
a collar (68) dividing the elongated channel into a first por -
tion and a second portion. The tool retention system may
also have a fastener (32) disposed within the elongated
channel and passing through the collar. The fastener may
have a head located within the first portion and a threaded
shank located within the second portion. The tool retention
system may further have a resilient member (34) disposed
between the head of the fastener and the collar, and a slider
(30) threadingly engaged with the threaded shank and con-
figured to slide within the second portion of the elongated
channel as the fastener is rotated.
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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 cable shovels, excavators,
wheel loaders, 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 cause 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 replaceably connected to the implements using
a retention system.

An exemplary retention system 18 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 front edge of an excavator bucket. A clamp passes
through the body and the bucket, and a wedge 1s inserted alongside the clamp to
hold the clamp 1n position. The wedge has a U-shaped axial recess, and a
threaded rod 1s recetved 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 1s forced further into the body. As the wedge 1s
forced further into the body, the clamp 1s urged tighter against the body and the
bucket. With this configuration, the fork-shaped tool body can be removably
connected to the excavator bucket by rotation of the rod.

Although acceptable for some applications, the retention system
of the 693 publication may be less than optimal. In particular, the toothed

engagement between the block and the clamp may be a costly feature that has
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geometry that 1s difficult to control during manufacturing. In addition, after a
period of wear, the clamp may become loose, requiring further adjustment of the
rod. In some situations, the amount of adjustment required to tighten the joint
may require replacement of the clamp with a different size of clamp, which can
be expensive for an owner of the machine. Further, as the retention system
wears and 18 adjusted, 1t may be possible for the wedge to be moved too far into
the tool body, making replacement difficult.

The disclosed tool retention system 1s directed to overcoming one

or more of the problems set forth above.

Summary

According to one exemplary aspect, the present disclosure 1s
directed to a tool retention system. The tool retention system may include a
spool having an elongated channel, and a collar dividing the elongated channel
into a first portion and a second portion. The tool retention system may also
include a fastener disposed within the elongated channel and passing through the
collar. The fastener may have a head located within the first portion and a
threaded shank located within the second portion. The tool retention system may
further include a resilient member disposed between the head of the fastener and
the collar, and a slider threadingly engaged with the threaded shank and
configured to slide within the second portion of the elongated channel as the
fastener 18 rotated.

According to another exemplary aspect, the present disclosure 1s
directed to another tool retention system. This tool retention system may include
a spool having an elongated channel, a collar dividing the elongated channel into
a first portion and a second portion, and a pocket formed within the second
portion at an end opposite the collar. The tool retention system may also include
a fastener disposed within the elongated channel and passing through the collar.
The fastener may have a head located within the first portion and a threaded
shank located within the second portion. The tool retention system may also
include a slider threadingly engaged with the shank and configured to slide
within the second portion of the elongated channel as the fastener 1s rotated, and
a wedge configured to selectively interlock with the slider only when the slider 1s

out of the pocket.
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According to yet another exemplary aspect, the present disclosure
1 directed to a method of connecting a removable tool to work implement. The

method may include rotating a fastener in a first direction to move a slider

connected with the fastener and compress a resilient member, and inserting the
fastener, slider, and compressed resilient member into an elongated channel of a
spool. The method may also include rotating the fastener in a second direction
to move the slider and allow the resilient member to decompress. The
decompression of the resilient member may lock the fastener, slider, and resilient

member to the spool.

Brief Description of the Drawings

Fig. 1 1s an 1sometric illustration of an exemplary disclosed
machine;

Fig. 2 18 an 1sometric illustration of an exemplary disclosed tool
retention system that may be used in conjunction with the machine of Fig. 1;

Fig. 3 18 a cross-sectional illustration of an exemplary portion of
the tool retention system of Fig. 2; and

Fig. 4 1s an 1sometric illustration of the portion of the tool

retention system of Fig. 3.

Detailed Description

Fig. 1 1llustrates a mobile machine 10 having a work implement
12 operatively connected at a leading end. In the disclosed embodiment,
machine 10 1s a cable shovel. It 1s contemplated, however, that machine 10 may
embody any other type of mobile or stationary machine known 1n the art, for
example an excavator, a motor grader, a dragline, a dredge, or another similar
machine. Machine 10 may be configured 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 1s
contemplated that work implement 12 could alternatively or additionally be
located at a midpoint or trailing end of machine 10, 1f desired.

Work implement 12 may embody any device used to perform the
task assigned to machine 10. For example, work implement 12 may be a shovel

(shown in Fi1g. 1), a blade, a bucket, a crusher, a grapple, a ripper, or any other
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material moving device known 1n 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 around an opening thereof. For example, the
disclosed shovel 1s shown as being provided with multiple tooth assemblies 14a
that are spaced apart along the length of a cutting edge 16, and multiple wing
shrouds 14b that are located at vertical sidewalls 18 of the shovel. It 1s
contemplated that GET 14 could take any other form known 1n the art, for
example a fork configuration, a chisel configuration, a hook configuration, or a
blunt-end configuration. Other configurations may also be possible.

As shown 1n Figs. 2 and 3, each GET 14 may include legs 38 that
extend 1n a direction away from an external end 24. Legs 38 may be spaced
apart from each other to form an opening 40 therebetween that 1s large enough to
receive cutting edge 16 and/or vertical sidewall 18 of work implement 12. An
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 (shown
only in Fig. 3) in work implement 12. In the disclosed embodiments, apertures
42, 44 may be generally cylindrical or elliptical, although other contours may
also be utilized.

Each GET 14 may be removably connected to work implement
12 by way of a retention system 20. In this manner, each GET 14 may function
as a wear piece at the attachment location, and be periodically replaced when
worn or misshapen beyond a desired or effective amount. Retention system 20
may be configured to pass through and engage the curved surfaces of apertures
42 and 44, thereby locking GET 14 to work implement 12. It 1s contemplated
that the same retention system 20 may be used for all GET 14 or that a different
retention system 20 may be used for different types of GET 14, as desired.

The exemplary retention system 20 shown in Figs 3 and 4
includes multiple components that interact to clamp an associated GET 14 (e.g.,
cach wing shroud 14b) in a removable manner to cutting edge 16 and/or vertical
sidewall 18 of work implement 12. Specifically, retention system 20 includes a

spool 26, a wedge 28, a slider 30, a fastener 32, and a resilient member 34. As
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will be described in more detail below, spool 26 may pass through GET 14 (e.g.,
through apertures 42 of wing shroud 14b) and work implement 12 (¢.g., through
aperture 44), and wedge 28 may be used to hold spool 26 1n place. Slider 30
may selectively engage wedge 28 and be connected to spool 26 by fastener 32.
Resilient member 34 may be a Belleville washer, spring, rubber bushing, or
other device that rides on fastener 32 within spool 26 to maintain a desired
connection force of retention system 20.

As shown in Figs. 3 and 4, spool 26 may have a middle section 50
and spaced-apart arms 52 located at opposing ends of middle section 50. Spool
26 may be inserted through apertures 42 of GET 14 and aperture 44 of work
implement 12, with arms 52 oriented away from vertical sidewall 18 (or cutting
edge 16, as with tooth assemblies 14a) and toward legs 38 of GET 14. Inner
surfaces of arms 52 may be configured to engage work implement 12 and outer
surfaces of arms 52 may be configured to engage legs 38 of GET 14, such that as
spool 26 1s forced away from cutting edge 16 be wedge 28, arms 52 may
generate inward forces (1.e., toward work implement 12) that push GET 14
further onto work implement 12. In some instances, pockets 54 may be formed
within the inner surfaces of legs 38 to receive arms 52 of spool 26.

Middle section 50 of spool 26 may have an inner surface 58
between arms 52 that 1s generally curved to match the cylindrical profile of
apertures 42, 44 when assembled, and a generally flat outer surface 62 opposite
arms 52 that is inclined relative to an axis of apertures 42, 44. As spool 26 18
moved away from vertical sidewall 18 (or cutting edge 16) toward legs 38, inner
surface 58 of middle section 50 may engage the curved inner end surfaces of
apertures 42 and/or 44.

An elongated channel 60 may be formed within outer surface 62
of spool 26, and a collar 68 may be located to divide channel 60 lengthwise into
a first portion and a second portion. The first portion of channel 60 may be
configured to receive a head of fastener 32 and resilient member 34, while the
second portion may be configured to receive a threaded shank of fastener 32 and
slider 30. An end stop 70 may be formed within the first portion of channel 60,
at an end opposite collar 68. Collar 68 may be configured to provide a reaction
and axial support point for resilient member 34, while end stop 70 may be

configured to provide a reaction and axial support point for the head of fastener
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32. With this configuration, a bias generated by resilient member 34 after
insertion of fastener 32 and resilient member 34 1nto the first portion of channel
60, may function to push the head of fastener 32 axially away from collar 68 and
against end stop 70. This action may help to retain fastener 32 and resilient
member within the first portion of channel 60 during assembly of retention
system 20. In some embodiments, collar 68 may be notched (shown 1n Fig. 4) to
facilitate assembly or disassembly of fastener 32 from spool 26.

In the disclosed embodiment, channel 60 and collar 68 may both
be generally circular in cross-section, and have an open side oriented away from
spool 26. It 1s contemplated, however, that channel 60 and/or collar 68 may
have another shape, if desired, such as a square or rectangular cross-section. In
some embodiments, a cylindrical depression 56 may be formed within an axial
end of collar 68 (1.¢., the end facing the first portion of channel 60) and/or within
end stop 70, and configured to seat resilient member 34 and/or the head of
fastener 32 to thereby inhibit unintentional removal thereof.

Wedge 28 may be located immediately adjacent outer surface 62
of spool 26 (e.g., at a side of spool 26 opposite arms 52 and closer to vertical
sidewall 18), and have a generally flat inclined inner surface 64 configured to
slide against outer surface 62. Wedge 28 may also have an outer surface 71 that
1s curved to match the cylindrical profile of apertures 42, 44. With this
arrangement, as wedge 28 is pulled further through apertures 42, 44 and into
opening 40, spool 26 may be forced more toward the distal ends of legs 38 (i.¢.,
against opposing end surfaces of apertures 42, 44).

Like spool 26, wedge 28 may also be provided with a longitudinal
channel 72 formed within inclined surfaces 64. Channel 72 may be divided into
a first portion and a second portion. The first portion of channel 72 may
generally align with the first portion of channel 60 in spool 26, while the second
portion of channel 72 may generally align with the second portion of channel 60.
The first portion of channel 72 may simply provide clearance for the head of
fastener 32, resilient member 34, and collar 68, while the second portion of
channel 72 may be provided with teeth 74 (shown only 1in Fig. 3). As will be
described in more detail below, teeth 74 may be configured to mesh with
corresponding teeth of slider 30, and be used to pull wedge 28 into engagement

with apertures 42, 44.
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Slider 30 may be generally cylindrical, having a smooth outer
surface 76 (shown only in Fig. 3) configured to slide within channel 60 of spool
26, and an opposing toothed surface 78 configured to mesh with teeth 74 of
wedge 28. Slider 30 may also include a threaded bore 80 configured to receive
the threaded shank of fastener 32. With this configuration, as fastener 32 18
rotated within collar 68, slider 30 may be caused to slide along the length of
channel 60.

In the disclosed embodiment, slider 30 may be provided with one
or more protrusions 82 that are configured to facilitate subassembly of slider 30,
fastener 32, and resilient member 34 into spool 26. Protrusions 82 may be
shaped to extend axially from an end of slider 30 toward the head of fastener 32
and to pass through the notched area of collar 68 (e.g., at opposing sides of
fastener 32). As will be described 1n more detail below, protrusions 82 may be
used to selectively compress resilient member 34 during assembly and
disassembly.

Fastener 32 may be configured to adjustably join slider 30 with
wedge 28. In particular, as the head of fastener 32 1s rotated by a service
technician, the threaded shank of fastener 32 may interact with bore 80 of slider
30 to cause linear translation of slider 30 within channel 60. Slider 30, having
toothed surface 78 intermeshed with teeth 74 of wedge 28, may then transfer its
l[inear motion to wedge 28. In other words, as fastener 32 is rotated within spool
26, wedge 28 may be forced into or out of apertures 42, 44 by slider 30,
depending on the direction of fastener rotation. And as described above, the
l[inear motion of wedge 28 may correspond with the clamping forces generated
by spool 26 on GET 14 and work implement 12.

In addition to facilitating subassembly of spool 26 (as will be
described in more detail below), resilient member 34 may also be used to
maintain a desired amount of tension with fastener 32 after assembly. In
particular, after insertion of retention system 20 through apertures 42, 44 of work
implement 12 and GET 14, fastener 32 may be tightened to a desired level of
tension that properly secures GET 14 to work implement 12. However, over
time, this connection may loosen due to wear and/or deformation of the different
components. Conventionally, in order to maintain GET 14 properly secured to

work implement 12, fastener 32 would have to be retightened, which can be a
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time consuming and difficult task. However, with the disclosed configuration,
resilient member 34 may instead decompress somewhat as the different
components wear, thereby taking up slack created within the assembly. In this
manner, manual service of retention system 20 may not be required as often, and
the connection of GET 14 to work implement 12 may be maintained at a desired
level for a greater period of time. An additional purpose of resilient member 34
may be to provide substantially constant tension on the threads of fastener 32,
thus providing resistance to loosening of fastener 32 due to cyclical loading and
vibrations.

In an alternative embodiment shown by dashed lines in Fig. 3,
spool 26 may be provided with a pocket 84 located at an end of channel 60
opposite collar 68. Pocket 84 may be an inclined area of increased depth,
wherein pocket 84 becomes deeper at distances further away from collar 68. In
this embodiment, when slider 30 1s moved away from collar 68 toward the distal
end of channel 60, toothed surface 78 of slider 30 may drop out of meshed
engagement with teeth 74 of wedge 28. This may be helpful during assembly of
wedge 28, allowing wedge 28 to be inserted a greater distance through apertures
42, 44 betore engagement of toothed surface 78 with teeth 74. By inserting
wedge 28 further into opening 40 before teeth 74 become locked with toothed
surface 78, a greater number of teeth may engage each other for greater strength
in the engagement. In addition, the technician may not be required to rotate

fastener 32 as much to achieve the desired level of engagement.

Industrial Applicability

The disclosed tool retention system may be applicable to various
carth-working machines, such as cable shovels, wheel loaders, excavators, front
shovels, draglines, and bulldozers. Specifically, the tool retention system may
be used to removably connect ground engaging tools to the work implements of
these machines. In this manner, the disclosed retention system may help to
protect the work implements against wear in areas experiencing damaging
abrasions and impacts. In addition, because of the self-adjusting nature of the
disclosed retention system (1.¢., because of the use of resilient member 34 to

maintain the connection force of GET 14 and work implement 12), service
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requirement of the retention system may be low. Use of tool retention system 20
to connect GET 14 to work implement 12 will now be described in detail.

To connect a particular GET 14 to work implement 12, for
example to connect wing shroud 14b to vertical sidewall 18, a service technician
may first position legs 38 of wing shroud 14b over opposing surfaces of vertical
sidewall 18 so that apertures 42 are generally aligned with aperture 44 of work
implement 12. A subassembly, consisting of spool 26, slider 30, fastener 32, and
resilient member 34, may then be inserted through apertures 42 and 44, with
arms 52 of spool 26 facing toward the distal ends of legs 38 (e.g., within pockets
534). Inner surfaces of arms 52 may engage the opposing surfaces of work
implement 12 at apertures 42, while outer surfaces of arms 52 may engage legs
38 of GET 14. Slhider 30, at this point in time, may be located at or near the end
of channel 60 opposite collar 68 (¢.g., within pocket 84, if channel 60 1s formed
to have pocket 84).

Once the above-described subassembly 1s in place within opening
40, the service technician may insert wedge 28 through apertures 42, 44. At this
point in time, inclined surface 64 of wedge 28 should rest against outer surface
62 of spool 26. The service technician may push wedge 28 as far as possible
into opening 40, and then begin to 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 the head of
fastener 32), toothed surface 78 of slider 30 may interlock with teeth 74 of
wedge 28 (e.g., be drawn out of pocket 84 and into engagement with wedge 28)
and advance wedge 28 further into opening 40. Because of the tapered shape of
wedge 28, advancement of wedge 28 into opening 40 may force spool 26 away
from wedge 28. And as spool 26 moves toward the distal ends of legs 38, a
greater clamping force may be exerted on legs 38. This force may function to
hold GET 14 1n place during operation of machine 10, and arms 52 may inhibit
unintentional removal of retention system 20. Once the appropriate clamping
force has been generated between work implement 12 and GET 14 by tightening
of fastener 32, resilient member may maintain this level of force as component
of GET 14 and retention system 20 wear over time.

The subassembly of spool 26, slider 30, fastener 32, and resilient

member 34 may facilitate simple and quick connection of GET 14 with work
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implement 12 1n the field. This subassembly may be created by first placing
resilient member 34 over the shank portion of fastener 32 and up against the
head. Slider 30 may then be threaded onto the shank portion, and drawn toward
the head of fastener 32 (e.g., by way of clockwise rotation of fastener 32) until
resilient member 34 is sufficiently compressed. At this point in time, slider 30,
fastener 32, and resilient member 34 may be placed inside channel 60 of spool
26. Specifically, the head of fastener 32 together with resilient member 34 may
be placed within the first portion of channel 60, at one side of collar 68, and
slider 30 may be placed within the second portion of channel 60 at the opposing
side of collar 68 (1.e., with protrusions 82 being located within the notched area
of collar 68). Because resilient member 34 may be compressed during this
operation, there should be sufficient axial clearance within the first portion of
channel 60 to allow this placement without great difficulty. After placement of
slider 30, fastener 32, and resilient member 34 into channel 60 of spool 26,
fastener 32 may be rotated 1n an opposing direction (e.g., counterclockwise
direction) to move slider 30 away from collar 58 (1.e., to move protrusions 82
away from resilient member 34 and out of the notched area of collar 68) and
allow decompression of resilient member 34. As resilient member 34
decompresses during this movement, an end of resilient member 34 may
eventually seat within depression 56 of collar 68 and the head of fastener 32 may
be forced against end stop 70. This may complete the subassembly and inhibit
unintentional disassembly of the components.

To disassemble retention system 20, fastener 32 may be rotated in
a counterclockwise direction. This may function to move the head of fastener 32
away from collar 68 until end stop 70 1s engaged. At this point, further
counterclockwise rotation of fastener 32 may cause slider 30 and wedge 28 to
move axially i an opposing direction until wedge 28 1s pushed out of apertures
42,44 and/or until slider 30 enters pocket 84 and disengages wedge 28.

The disclosed retention system may be relatively simple and low-
cost. Specifically, because spool 26 and wedge 28 may engage each other at a
smooth sliding surface, these components may be easy to manufacture, resulting
in mexpensive parts. In addition, because excessive wear can be automatically
accommodated with decompression of resilient member 34, service costs of

machine 10 may be kept low.



CA 02936237 2016-07-07

WO 2015/108822 11 PCT/US2015/011045

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.

5  Itis 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 tool retention system (20), comprising;:

a spool (26) having an elongated channel (60), and a collar (68)
dividing the elongated channel into a first portion and a second portion;

a fastener (32) disposed within the elongated channel and passing
through the collar, the fastener having a head located within the first portion and
a threaded shank located within the second portion;

a resilient member (34) disposed between the head of the fastener
and the collar; and

a slider (30) threadingly engaged with the threaded shank and
configured to slide within the second portion of the elongated channel as the

fastener 1s rotated.

2. The tool retention system of claim 1, further including a

wedge (28) configured to interlock with the slider.

3. The tool retention system of claim 1, wherein:
the slider includes at least one protrusion (82) that extends axially
toward the collar; and

the collar 1s notched to allow passage of the at least one

protrusion.

4. The tool retention system of claim 3, wherein the collar

includes a depression (56) configured to seat the resilient member.

J. The tool retention system of claim 3, wherein:

the spool includes an end stop (70) located a distance away from
the collar; and

the resilient member is configured to bias the head of the fastener

away from the collar and against the end stop.

0. The tool retention system of claim 1, wherein outer

surfaces of the spool and wedge are curved.

7. The tool retention system of claim 1, wherein the spool

includes spaced apart arms(52) that extend in a direction away from the wedge.
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8. The tool retention system of claim 1, wherein the spool
further includes a pocket (84) located at an end of the elongated channel opposite
the collar, the pocket configured to allow selective disengagement of the slider

from the wedge.

9. The tool retention system of claim 8, wherein the pocket

increases in depth at greater distances away from the collar.

10. A method of connecting a removable tool (14)to a work
implement (12), the method comprising:

rotating a fastener (32) in a first direction to move a slider (30)
connected with the fastener and compress a resilient member (34);

inserting the fastener, slider, and compressed resilient member
into an elongated channel (60) of a spool (26); and

rotating the fastener in a second direction to move the slider and
allow the resilient member to decompress, wherein decompression of the

resilient member locks the fastener, slider, and resilient member to the spool.



PCT/US2015/0110435

WO 2015/108822

1/4




PCT/US2015/0110435

WO 201

214




WO 2015/108822 PCT/US2015/0110435

42 28 90

34 \ ‘<£: 12
70 \":’: : /-‘l.rg‘*r 02,04
L\ N WV ; 60
5 Ve n" _‘!,-i\\i?;;t ”
I v SN
68 1o .
B4

12

FIG. 3
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