
Description 

A COUPLING DEVICE FOR A WORK IMPLEMENT 

5 Technical Field 
This invention relates to a couplinq device 

and more particularly to a couplinq device that is 
· utilized to quickly couple and uncouple a variety of 

work implements to a linkaqe arrangement of a work 
10 vehicle. 

Background Art 
In the operation of construction equipment 

in recent years there has been a growinq trend to 
15 utilize machines oriqinally intended for a rather 

specific task in much more varied applications. In 
order to accomplish this, coupling mechanisms have 
been developed to allow a vehicle to mount and utilize 
more than one implement. For example, in the 

20 operation of a hydraulic excavator, an operator may 
encounter various types of soil on a sinqle job site. 
When this happens, it is often necessary to chanqe 
from one bucket to another or, in situations wherein 
rocky conditions are encountered, an entirely 

25 different implement, such as a powered hammer, may be 
required. In each of these situations, it is 
desirable to be able to detach one tool and attach·. the 

30 

next tool and return the machine to a productive task 
as quickly as possible. 

several different types of quick couplinq 
mechanisms have been utilized with varyinq deqrees of 
success. One desiqn that has achieved a great deal of 
success is disclosed in u. s. Patent 4,854,813, issued. 
to Robert L. Degeeter et al. on Auq. 8, 1989. This 

35 desiqn utilizes a wedge arranqement to couple the 
mountinq plates of a work implement to the linkaqe 
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arrangement of a work vehicle. While the wedges are 
arranged in linear alignment with the mounting plates 
and portions of the linkage arrangements, the wedges 
must be driven into place by means of a hammer or 

5 otµer suitable tool that does not maintain a positive 
force against the wedges while the wedges are being 
secured in place. This force has been known to vary 
somewhat and in some instances, the connection between 
the work implement and the linkage arrangement will 

10 loosen slightly. While this loosening is not 
sufficient to cause the uncoupling of the work 
implement, it is often necessary to re-attach the 
wedges to prevent their accelerated wear. 

Another coupling is disclosed in u. s. 
15 Patent 5,147,173, issued to Raymond L. Fauber et al. 

on September 15, 1992. This patent also discloses the 
use of a wedge to couple a linkage arrangement to a 
work implement. The wedge member is driven into 
engagement with a hydraulic actuator to maintain a 

20 positive connection at all times and has been known to 
work quite well. Due to the limited space that is 
available in the intended environment in which this 
coupler must operate, some of the components are 
arranged in a laterally offset fashion. While this is 

25 necessary to allow the design to remain compact, some 
forces are laterally off set from the connecting links 
and mounting plates. This tends to cause an uneven 
distribution of force applied to the wedges. It also 
requires many different piece parts that add to the 

30 complexity of the design and its assembly. 
The present invention is directed to 

overcoming one or more of the problems as set forth 
above. 

35 Disclosure of the Invention 
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In one aspect of the present invention, a 
coupling device is-provided for securing a linkage 
arrangement having at least one connecting link to a 
work implement having at least one mounting plate. 

5 The connecting link is engageable with the mounting 
plate in linearly aligned relationship thereto. A 
locking member is mounted to the connecting link in 
linear alignment therewith. The locking member is 
moveable between a first position wherein it is 

10 engaged with the respective mounting plate to secure 
the connecting link thereto and a second position 
wherein it is disengaged from the mounting plate to 
allow movement of the connecting link with respect to 
the mounting plate. An actuator is threadably engaged 

15 with the respective locking member for moving the 
locking member between its first and second positions 
upon rotation of said actuator. 

In another aspect of the present invention, 
a coupling device is adapted for securing a work 

20 implement to a linkage arrangement. The work 
implement includes a pair of mounting plates and the , 
linkage arrangement defines a pair of connecting links 
that are engageab_le with the respective mounting 
plates of the work implement in overlying linear 

25 alignment therewith. A pair of locking members are 
mounted on each of the respective connecting links in 
linear alignment with the respective connecting links 
and mounting plates. The locking members are moveable 
between a first position wherein the locking members 

30 are engaged with the mounting plates to secure the 
connecting links thereto and a second position wh~rein 
the locking members are disengaged with the mounting 
plates to permit relative movement between the 
connecting links and the mounting plates. A pair of 

35 actuators are provided that define a threaded portion 
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that is engaged with the respective locking members. 
The actuators are rotatable with respect to the 
locking members to cause the locking members to move 
along said threaded portions to reposition the locking 

5 members between their first and second positions. The 
actuators are positioned in linear alignment with the 
respective locking members, the connecting links and 
the mounting plates. 

A coupling device as set forth above, allows 
10 the locking members to be moved into contact with· the 

hinge plates through a positive force as a result of 
the threaded engagement between the actuator and the 
locking means. The positive force urging the locking 
members toward their first or engaged positions is 

15 maintained during operation of the work implement, 
whether the initial engagement is achieved manually or 
with a hydraulic motor. Also, since the mounting 
plates~ the connecting links, the locking members and 
the actuators are all positioned in linear alignment 

20 with one another, the operating forces are transmitted 
therebetween in a direct manner without amplification. 
The coupling device is also extremely compact and may 
be utilized with a linkage arrangement, such as an 
excavator, having very little room for clearance 

25 between the lirlkage components. 

Brief Description of the Drawings 
Fig. 1 is a diagrammatic side elevational 

view of a work implement that is coupled to ~he 
30 linkage of a work vehicle by a coupling device that 

embodies the principles of the present invention; 
Fig. 2 is a diagrammatic partial front view 

invention taken along lines 2-2 of Fig. 1; 
Fig. 3 is a diagrammatic top view of the 

35 coupling device taken along lines 3-3 of Fig. 1; 
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Fig. 4 is an enlarged diagrammatic sectional 
view of th~ coupling device taken along lines 4-4 of 
Fig. 3; and 

Fig. 5 is an enlarged diagrammatic sectional 
5 view of an alternate embodiment of the coupling 

device. 

Best Mode for Carrying Out the Invention 
Referring now to the drawings, and more 

10 particularly to Fig. 1, it can be seen that a linkage 
arrangement 10 of a work veh~cle (not shown) is 
secured to a work implement 12, which for purposes of 
illustration is shown to be a bucket. The linkage 
arrangement 10 includes a pair of connecting links 14 

15 that have a first end portion 16 rotatably mounted to 
a main support arm l·a. A second end portion 2 O of the 
connecting links is rotatably mounted to a tilt 
linkage 22. The tilt linkage includes a first or 

.power link 24 that has a first end portion 26 pinned 
20 to the second end portion 20 of the connecting links. 

A second end portion 28 of the power link 24 is 
connected to a pair of second or idler links 30. The 
idler links are in turn pivotally mounted to the 
support arm 18. A rod end 32 of a hydraulic cylinder 

25 (not shown) is pivotally connected to the connection 
between the power and idler links 24 and 30 
respectively, and functions to impart rotation of the 
work implement 12 with respect to the support arm 18 
when the work implement is securely in place. 

30 As can best be seen in Fig. 3, the 
connecting links 14 are spaced apart and are 
positioned on opposite sides of the support arm 18 and 
power link 24. A first mounting pin 34 extends 
through the first end portion 16 of the connecting 

35 links 14 and through a bore 36 defined in the support 
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arm 18. A bushing 38 is pressed in the bore 36 and. 
surrounds the mounting pin 34 to facilitate rotation 
between the support arm and the pin. A pair of 
spacers 40 is positioned between the respective 

5 connectinq links and the support arm to center the 
support arm between the connecting links. It is to be 

understood that spacers may be of various widths and 
may be interchanged to accommodate a work implements 
of different widths or they may be removed altoqether 

10 without departing from the intent of the invention. A 
second pin member 42 extends between the second end 
portions 20 of the connection links 14 and extends 
through the first end portion 26 of the power link 24. 
A second pair of spacers 44 is utilized to center the 

15 power link 24 therebetween. 
The work implement 12 defines a pair of 

mounting plates or hinqe plates 46 on an upper portion 
thereof. The mounting plates are spaced from one 
another (Fig. 2) a distance that matches the spacing 

20 that separates the connecting links 14 and are 
identical in conf iquration. For the purpose of 
illustration, it is to be understood that identical 
components will be described using the same reference 
numeral for the remainder of the description. The 

25 connecting links are sufficient to engage the mounting 
plates 46 in overlying, linearly aligned relationship. 
Each mountinq plate has a first end portion 48 that 
defines a rounded receptacle 50 that is suf.ficient to 
receive the first end portion 16 of the connecting 

30 links. A second end portion 52 of each mounting plate 
takes the form of an upstanding f lanqe that define~ a 
first angled engagement surface 54 on an uppermost end 
portion and a second angled surface 56 that is 
positioned beneath and slightly to the rear of the 

35 first engagement surface 54. The second angled 
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surface 56 is positioned for engagement with the 
second end portion 20 of the connecting links 14. 

A locking arrangement 58 is mounted to an 
upper, portion 60 of each connecting link 14. Each 

5 locking arrangement.includes a housinq 62 that defines 
an internally disposed cavity 64. A locking member 
66, which in the present instance is shown to be a 
wedge, is positioned within the cavity 64 for 
reciprocation between a first position and a second 

10 position with respect to the housinq. The lockinq 
member 66 has a first end portion 68 that defines a 
threaded bore 70. The threaded bore 70 forms a 
closure for an axially directed blind bore 72 
positioned within the locking member. A second end 

15 portion 74 of the locking member 66 defines an angled 
enqagement surface 76. When the locking member is in 
its first position, it is moved outwardly from the 
housing 62 a distance that is sufficient to move the 
angled en~agement surface 76 into engagement with the 

20 first angled surface 54 of the mountinq plate 46. 
When the locking member is in its second position, the 
anqled surface 76 is moved out of engagement with the 
first anqled surface 54 of the mounting plate to a 
position within the housing 62. A pair of axially 

25 extending slots 78 are defined in a pair of the 
sidewalls 80 and 82 of the locking member. Each slot 
78 terminates at an out~ardly directed flange 84 that 
defines a rearwardly directed abutment face 86. The 
flange 84 has a diameter that is large enough to 

30 contact an inwardly directed shoulder 88 defined by 
the housing to limit the travel of the locking member 
66 toward its first position. Each slot 78 receives a 
projection 90 defined on a guide member 92 that is 
threadably received in opposite sides 94 and 96 of the 

35 housing. The guide members 92 prevent the locking 
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member 66 from binding contact with the housing 62 as 
it moves between its first and second positions. 

An actuator 98 in the form of a rod member 
is positioned within the cavity 64 and includes a 

5 first or head end portion 100. The first end portion 
100 is captured with an endcap 102 that is secured to 
the housing 62 by any suitable means such as bolts 
104. The endcap 102 defines a stepped bore that 
receives the first. end portion 100 of the rod member 

10 98 in a manner to permit relative rotation of the rod 
member with respect to the endcap and the remainder of 
the housing 62. The stepped bore defines a first 
portion 106 that receives a cylindrical portion 108 
defined on the first end portion 100 of the rod 

15 member. An enlarged flange portion 110 is formed on 
the rod member inwardly of the cylindrical portion 106 
and is disposed within a first counterbore 112 
defined by the stepped bore. The first counterbore 
112 has a diameter larger than that of the first 

20 portion 106 of the stepped bore and an axial length 
greater than that of the enlarged flange 110 to allow 
the flange a limited amount of axial movement within 
the first counterbore 112. A radially directed end 
face 114 extends between the first portion 106 of the 

25 stepped bore and the first counterbore 112. The end 
face 114 forms an abutment surface for the flange 110 
to limit is travel within the first counterbore 112 in 
the rearward or leftward direction as viewed in the 
drawings. A second counterbore 116 is defined by the 

30 stepped bore and opens onto an inner face 118 of the 
endcap. A bearing member 120 is positioned within the 
second counterbore 116 and is disposed about the rod 
member 98. The bearing is sandwiched between the 
enlarged flange 110 and a thrust plate 122 that is 

35 located between the inner face 118 of the endcap and 
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the housing 62. The bearing member 120 facilitates 
relative rotation between the rod member and the 
housing. A hexagonally shaped head 124 extends 
outwardly from the cylindrical portion 108 to a 

5 position outside the confines of the endcap where it 
is free for engagement by a tool such as a.wrench. 

The rod member 98 further defines a second 
end portion 126 that has a plurality of threads formed 
thereon. The second end portion 126 of the rod m~mber 

10 98 is threadably engaged with the first end portion 68 
of the locking member 66 and is extendable into the 
blind bore 72. The length of the blind bore 72 is 
sufficient to receive enough of the second end portion 
126 of the rod member to allow the locking member 66 

15 to be moved entirely within the housing 62 upon 
rotation of the rod member. 

A spring member 128 is positioned within the 
internal cavity 64 defined by the housing 62 and has 
first end portion 130 that bears against the thrust 

20 plate 122 and a second end portion 132 that bears 
against the locking member 66. The spring member 128 
is concentrically disposed about the rod member 98 and 
applies a force against the locking member to bias it 
toward it's first position." 

25 With reference to Fig. 5,.an alternate 
locking arrangement will be described. The alternate 
actuator is basically identical to that previously 
described except in the region of the first end 
portion 100 of the rod member 98. Instead of having a 

30 hexagonal head 124 extending from the cylindrical 
portion 108, the cylindrical portion defines a 
radially extending planar surface 134. A receptacle 
or socket 136 is formed in the planar surface 134 and 
is sufficient for receiving a drive shaft 138 of a 

35 hydraulically driven motor 140 that may be mounted to 
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the endcap 102 by bolts 142. The socket may be of any 
suitable shape that is compatible with that of the 
motor shaft 138. The hydraulic motor is driven in 
customary fashion, with the delivery of pressurized 

5 fluid through a pair of hydraulic hoses (not shown) 
and may be controlled from the cab by the operator. 

Industrial Applicability 
When coupling an implement to a linkage 

10 arrangement 10 of a vehicle, the first end portions 16 
of the connecting links 14 are positioned within the 
receptacles 50 defined in the mounting plates 46. 
When the first end portions of the connecting links 
are so nested, the hydraulic cylinder is actuated to 

15 extend the cylinder rod 32 and rotate the linkage 
arrangement 10 with respect t~ the implement, or in a 
clockwise direction as viewed in Fig. 1. The linkage 
arrangement is rotated until the second end portions 
20 of the connecting links 14 are brought into contact 

20 with the second angled surface 56 defined by the 
mounting plates 46. When proper positioning has been 
achieved between the implement and the linkage 
arrangement, the operator may then engage the 
hexagonally shaped head 124 Qf the rod member 98 shown 

25 in Fig. 4, with an appropriate wrench or ~ocket, and 
rotate the rod member in a clockwise direction. As 
the rod member is rotated, the threaded engagement 
with the second end portion 74 of the locking member 
66 causes the locking member to be moved along the 

30 length of the rod member. As this occurs, the locking 
member is moved from its second position with the 
confines of the housing 62, to its first position 
wherein the angled engagement surface 76 is brought 
into contact with the first angled engagement surface 

35 54 defined by the mounting plates 46. Rotation of the 
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rod member will continue until the enlarged flange 110 
is brought into firm engagement with the radially 
extending end face 114 defined in the endcap 102 to 
create a solid link between the end face 114 and the 

5 mounting plate. Since the locking member is under a 
considerable load as·applied by the spring 128, the 
bearing member 120 is positioned on the spring side of 
the enlarged flange to aid in the rotation of the rod 
member. The force that is generated from the 

10 engagement between the angled engagement surface 76.of 
the locking member and the first angled surface 54 of 
the mounting plates 46 is translated rearwardly by the 
engagement of the second end portions 20 of the 
connecting links 14 with the second angled surface 56 

15 of the mounting plates. The combined resultant of 
forces maintains the first end portions 16 of the 
connecting links in firm engagement with their 
respective receptacles 50. 

As the implement 12 is utilized, extremely 
20 high operational_ forces will be transmitted between 

the components and a certain amount of wear between 
the angled surfaces 76 and 54 of respective locking 
members and mounting plates will naturally occur. As 

this happens, the solid link provided by the rod 
25 member 98 and l~cking member 66 between the end face 

114 and the mounting plate 46 will tend to·be 
diminished. Compensation for this wear will occur 
automatically with each implement change. In the 
event that the same implement is utilized for a 

30 prolonged period of time, the spring member 128 is 
positioned to bias the locking member 66 toward its 
first or engaged position to maintain a positive force 
behind the locking member. The spring member will 
provide compensation for the wear until the enlarged 

35 flange 110 comes in contact with the thrust plate 122. 
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At this point in time, the operator will be able t9 
feel any additional wear during the operation of the 
implement. In order to restore the coupling to its 
original clamping force, the rod member may be rotated 

5 to a point wherein the enlarged flange member 110 is 
again brought into engagement with the end face 114. 
When this adjustment is made, it can be seen that the 
distance between the abutment face 86 defined by the 
outwardly directed flange 84 of the lockinq member 66 

10 and the inwardly directed shoulder 88 of the housing 
62 is reduced. This adjustment may be made several 
times before the outwardly directed flange 84 is 
brought into contact with the shoulder 88. When this 
situation occurs, the coupling device will not be able 

15 to be engaged without a small amount of "play" 
occurring between the implement 12 and.the linkage 
arrangement 10 and and serves to indicate that 
rebuilding of the first angled surface 54 will be 
required. 

20 When uncoupling of the implement 12 is 
desired, the head 124 of the rod member 98 is aqain 
engaged by a wrench or socket and rotated in a 
counterclockwise direction. As a result, the lockinq 
member 66 is moved along the threaded end portion 126 

25 of the rod member to it's second position wherein it 
is positioned entirely within the housing 62. This 
will allow the rotation of the linkage arrangement 10 
with respect to the implement 12 and the disengaqement 
of the connecting links 14 with the mounting plates 46 

30 of the implement. 
When it is desirable to operate the actuator 

98 automatically from within the cab of a vehicle, the 
locking arrangement 58 is readily adaptable to include 
a hydraulic motor 140 as disclosed in Fig. s. The 

35 operator need only control the direction of rotation 
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of the hydraulic motor from the cab of the vehicle by 
one of any number of commonly known control 
mechanisms. The shaft 138 of the motor is received 
within a complimentary shaped socket 136 defined in 

5 the cylindrical portion 108 of the rod member 98 to 
transmit rotation of the motor to the rod member to 
achieve engagement between the linkage arrangement and 
the implement in a manner exactly as described above. 

With a coupling device as set forth above, a 
10 positive coupling force between the linkage 

arrangement 10 and the implement 12 may be achieved 
and continually maintained. The screw-thread 
engagement between the actuator and the locking member 
achieve the initial locking force while the spring 

15 member 128 maintains the force and compensates for 
wear as the implement is operated. In addition, since 
all of the components are in linear alignment with 
each other, so to is the transmission of forces 
therebetween. By avoiding any offset in the alignment 

20 of the components during initial engagement or in the 
maintenance thereof, amplification of the forces is 
avoided. This enables the components to remain 
relatively small which is essential since the area 
available in which to position a coupling device is 

25 extremely compact. F~nally, the versatility of the 
coupling device is greatly enhanced by allowing the 
actuation to be accomplished in either a manually or 
an automatic mode. Since the components remain 
substantially identical with the exception of the 

30 hydraulic lines and the motor, change from one 
actuating mode to another may be accomplished very 
easily without a great deal of expense, additional 
components, or downtime. 
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Other aspects, objects and advantaqes of 
this invention can be obtained from a study of the 
drawings, the disclosure and the appended claims. 
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Claims 11111111111111 lllll lllll IHlll 
* C L M S * 

1. A coupling device adapted for securing a 
linkage arrangement (10) having at least one 

5 connecting link (14) that is engageable with at least 
one mounting plate (46) defined by a work implement 
(12) in linear alignment therewith, said coupling 
device comprising: 

a locking member (66) mounted to the 
10 respective connecting link (14) in linear alignment 

therewith, said locking member (66) being moveable 
between a first position wherein the locking member 
(66) is engaged with the respective mounting plate 
(46) to secure the connecting link (14) thereto and a 

15 second position wherein the locking member (66) is 
disengaged from the mounting plate (46) to allow 
movement of the connecting link (14) with respect 
thereto; and 

an actuator (98) threadably engaged with the 
20 respective locking member (66) for moving said locking 

member (66) between its first and second positions 
upon rotation of said actuator (98). 

2. A coupling device as set forth in claim 
25 1 wherein the locking member (66) is mounted for 

reciprocation within a housing (62) that is secured to 
an upper portion (60) of the connecting link (14). 

3. A coupling device as set forth in claim 
30 2 wherein the actuator (98) further includes a bolt 

member having a first end portion (100) that is 
secured to the housing (62) for rotation relative 
thereto and a threaded end portion that is engaged 
with a first end portion (100) of the locking member 

35 (66) whereupon rotation of the rod member (98) with 
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* C L M S * 

respect to the locking member (66) causes 
reciprocation of the locking member (66) within the 
housing (62). 

5 4. A coupling device as set forth in claim 
J wherein the first end portion (100) of the actuator 
defines a hexagonal portion that is sufficient for 
engagement with wrench. 

10 5. A coupling device as set forth in claim 
1 wherein the actuator (98) is positioned in linear 
alignment with the respective locking member (66). 

6. A coupling device as set forth in claim 
15 2 wherein a spring member (128) is positioned between 

the housing (62) and the locking member (66) to bias 
said locking member (66) toward its first position, 
said spring member (128) being positioned about the 
actuator (98) in linear alignment therewith. 

20 
7. A coupling device as set forth in claim 

·2 wherein the actuator (98) further includes: 
a rod member (98) having a first end 

portion (100) secured to the housing for rotation with 
25 respect thereto and a second end portion (126) that is 

threadably engaged with a first end portion (100) of 
the locking member (66); and 

a hydraulic motor (140) secured to the 
housing (62) and engaged with the first end portion of 

30 the rod member (98) to provide rotation of the rod 
member (98) and reciprocation of the locking member 
(66) within said housing (62). 
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* C L N S * 

a. A coupling device adapted for securing a work 
implement (12) to a linkage arrangement (10), 
comprising: 

a pair of mounting plates (46) defined by 
5 the work implement (12); 

a pair of connecting links (14) defined by 
the linkage arrangement (10) and being engageable with 
the respective mounting plates (46) of the work 
implement (12) in overlying linear alignment 

10 therewith; 
a pair of locking members (66) mounted on 

each of the respective connecting links (14) in linear 
alignment with the respective connecting links (14) 
and mounting plates (46) and being moveable between a 

15 first position wherein the locking members (66) are 
engaged with the mounting plates (46) to secure the 
connecting links (14) thereto and a second position 
wherein the locking members (66) are disengaged with 
the mounting plates (46) to permit relative movement 

20 between the connecting links (14) and the mounting 
plates (46); and 

a pair of actuators (98) defining a threaded 
portion, said threaded portion being engaged with the 
respective locking members (66), said actuators (98) 

25 being rotata~le with respect to the locking .members 
(66) to cause the locking members (66) to move along 
said threaded portions to reposition the locking 
members (66) between their first and second positions, 
said actuators (98) being positioned in linear 

30 alignment with the respective locking members (66), 
the connecting links (14) and the mounting plates 
(46). 
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* C L M S * 

9. A coupling device as set forth in claim 
9 wherein the actuators (98) are further defined by a 
rod member (98) having a first end portion (100) 

having a hexagonally shaped portion that is engageable 
5 with a wrench to provide rotation of said rod member 

(98). 

10. A coupling device as set forth in claim 
9 wherein the actuators (98) are further defined by a 

10 rod member (98) having a first end portion (100) 

engaged with a hydraulic motor (140) and a second end 
portion (126) threadably engaged with the locking 
member (66), said hydraulic motor (140) being 
sufficient to rotate the rod member (98). 

15 


