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(54) WORKTOOL COUPLER

(57) The disclosure relates to a coupler for coupling
a worktool to a work machine. The work machine may
for example be wheeled loader that has to be coupled to
some kind of worktool. Coupling standards have not been
harmonised in the industry hence there are a variety of
couplers in use. The couple of this disclosure is config-

ured such that it can be used in two different coupling
systems where a machine would connect with the coupler
from one end or another end depending on the system
required at that time. The hydraulic connections are con-
figured such that whatever the coupling system used, the
behaviour of the operator controls remain the same.
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Description

Field of the Invention

[0001] The invention relates to couplers to connect
worktools to host machines.

Background and Prior Art

[0002] Host machines such as excavators can be
equipped with a variety of worktools such as grabs, buck-
ets, hammers, drills, etc. Host machines that switch be-
tween worktools with some frequency may benefit from
so-called quick couplers, i.e. adapters that can relatively
quickly connect to, and disconnect from, worktools.
There are multiple systems of host machines, worktools
and couplers on the market which may be of a disadvan-
tage owners/operators as they could be locked into one
particular provider to ensure compatibility of multiple host
machines and/or and work tools. The current disclosure
aims to overcome some of the existing disadvantages
by providing an extended range of compatibility.

Summary of the Invention

[0003] Accordingly, the invention provides a coupler
for coupling a worktool to a work machine, the coupler
having a first coupling configuration and a second cou-
pling configuration, the coupler comprising: a side wall
having an end surface, an upper surface and a side sur-
face, the side wall having in sequential order:

- a first recess associated with the first configuration
in the first end surface

- a second recess associated with the first configura-
tion in the upper surface

- a first pin associated with the second configuration
projecting from the side surface

- a concave region associated with the second con-
figuration in the upper surface

- a third recess associated with the first configuration
in the upper surface

- a second pin associated with the second configura-
tion projecting from the side surface.

[0004] Other features and advantages of this invention
will become apparent from the following description and
the accompanying drawings.

Brief Description of the Figures

[0005] The invention will be described with reference
to the accompanying drawings, in which:

Fig. 1 is a coupler providing two configurations ac-
cording to current disclosure;
Figs. 2-4 show a connection sequence of the coupler
of Fig. 1 using the first of the two configurations;

Figs. 5-7 show a connection sequence of the coupler
of Fig. 1 using the second of the two configurations;
Fig. 8 shows the coupler of Fig.1 with an emphasis
on components of a fluid system;
Fig. 9 shows an hydraulic schematic of the fluid sys-
tem of Fig. 8.

Description of Preferred Embodiments

[0006] Figs. 1 to 9 show a coupler 10 for coupling a
worktool 12 such as for example a clamshell grab to a
host machine 14 such as an excavator (partially shown).
[0007] The coupler 24 is provided with two coupling
configurations as set out in more detail below such that
host machines with one of two types of linkages can be
coupled to the worktool 12. Traditional couplers have sin-
gle configurations meaning they are restricted to pick up
by host machines with one specific type of linkage only.
[0008] The coupler 10 includes a base plate 20. The
base plate 20 may be connected to the worktool 12 using
threaded fasteners 22 or other suitable means such as
welding. The coupler 10 further includes a first side wall
26 and a second side wall 28 that are connected to the
base plate 30 via any suitable means such as welding.
[0009] First and second side walls 26, 28 may be pro-
vided with different features, but are provided with com-
mon features that will be discussed below. For ease of
understanding only side wall 26 will be described, but it
is understood that the description substantially applies
to both side walls 26, 28 and like numerals will be applied
to like features as to a large extend, the first and second
sidewalls 26, 28 may mirror each other.
[0010] The side wall 26 is provided with a first end sur-
face 34, a second end surface 36, a lower surface 38,
an upper surface 40, an inner side surface 42 and an
outside surface 44. Starting from the first end surface 34,
the first side wall 26 is provided with the following features
(in sequential order):

- a first recess 50 in the first end surface 34.
- a second recess 52 in the upper surface 40;
- a first pin 54 projecting from the inner side surface 42;
- a concave region 56 in the upper surface;
- a third recess 58 in the upper surface; and
- a second pin 60 projecting from the inner side surface

42.

[0011] The first recess 50 may be a generally conical
recess. At least one of the second and third recesses 52
and 54 may be generally U-shaped recess. In an embod-
iment both of the second and third recesses 52 and 54
may be generally U-shaped recesses.
[0012] The first recess 50, the second recess 52 and
the third recess 58 form, or are associated with, the first
coupling configuration 59, whereas the first pin 54, the
concave region 56 and the second pin 60 form, or are
associated with, the second coupling configuration 61.
[0013] The first recess 50 may be partially covered with
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a protective hood 62. The concave region 56’ may be
omitted from the second sidewall 28. The first and second
pins 54, 60 may extend between and connect with both
the first and second sidewalls 26, 28.
[0014] As shown in Figs. 2-4, a host machine 14 with
a linkage 64 of the type compatible with the first config-
uration engages the coupler 10 in the following manner.
The linkage 64 is manipulated such that a generally pin
shaped first linkage section 70 engages the third recess
58, followed by a generally pin shaped second linkage
section 72 engaging the second recess 52 and followed
by a generally wedge shaped third linkage section 74
moving into the first recess 50 thereby locking the linkage
64 in place with the coupler 10.
[0015] As shown in Figs. 5-7, a host machine 14 with
a linkage 78 of the type compatible with the second con-
figuration engages the coupler 10 in the following man-
ner. The linkage 78 is manipulated such that a generally
U-shaped first linkage section 80 engages the first pin
54, followed by a generally pin shaped second linkage
section 82 engaging the concave region 56 closely fol-
lowed by a generally semi-U-shaped third linkage section
84 engaging the second pin 60. The coupler 10 and link-
age 78 are locked into position by a locking device 86 on
the linkage 78 sliding under the second pin 60 thereby
completing the semi-U shaped of the third linkage section
78 to a full general U-shape.
[0016] It is clear from Figs 2-4 and 5-7 that the engage-
ment between the coupler 10 and a linkage 64 (compat-
ible with the first configuration) or a linkage 78 (compat-
ible with the second configuration) occurs from different
sides of the coupler 10. The first coupling configuration
59 is adapted to receive a host machine 14 with a linkage
compatible with the first coupling configuration 59 from
a first end proximal to second pin 60. The second cou-
pling configuration 61 is adapted to receive a host ma-
chine 14 with a linkage compatible with the second cou-
pling configuration 61 from a second end proximal to first
recess 50.
[0017] Figs. 2-7 show the mechanical coupling ar-
rangement between a host machine 14 and a worktool
12. Many types of worktool 12 require a fluid connection
with the host machine 14 to hydraulically power elements
of the worktool 12 such as for example hydraulic cylinders
and hydraulic motors (not shown). Once a fluid connec-
tion have been established, an operator can control the
worktool 12 via a control device such as a joystick (not
shown) mounted in a cabin on host machine 14.
[0018] Fig. 8 shows an embodiment of worktool 12 pro-
vided with a fluid system 100. The fluid system 100 has
a first connector block 102, a second connector block
104 and a third connector block 106. The fluid system
further comprises a junction block 108. First and second
connector blocks 102 and 104 are associated with the
first coupling configuration 59, whereas the third connec-
tor block 106 is associated with the second coupling con-
figuration 61. Junction block 108 is associated with both
the first and second coupling configurations 59 and 61.

At least one of the first and second connector blocks 102,
104 is positioned on one of the outside surfaces 44, 44’.
In an embodiment first connector block 102 is positioned
on an outside surface 44 of said first sidewall 26, and
said second connector block 104 is positioned on an out-
side surface 44’ of said second sidewall 28. Either one
or both of the third connector block 106 and junction block
108 is positioned generally in between the first and sec-
ond side walls 26, 28.
[0019] In an embodiment the first and second connec-
tor blocks 102 and 104 are configured to be connected
manually to a fluid system (not shown) on the linkage 64.
The third connector block is configured to be connected
automatically to a fluid system (not shown) on the linkage
78.
[0020] Junction block 108 has four sets of ports, 110,
112, 114 and 116. Ports 110 and 112 are configured to
receive fluid lines 122, 124 from first and second con-
nector blocks 102 and 104 respectively. Ports 114 are
configured to receive fluid lines 126 (not shown) from
third connector block 106 and ports 116 are configured
to receive fluid lines 120 (not shown) from worktool 12.
The four sets of ports 110, 112, 114 and 116 may each
include one or more ports and the ports within each set
may be conveniently grouped together. Fluid lines 120,
122, 124 and 126 may be pressure ("P") or tank ("T")
lines as set out below.
[0021] As discussed above, the engagement between
the coupler 10 and a linkage 64 (compatible with the first
configuration) or a linkage 78 (compatible with the sec-
ond configuration) occurs from different sides of the cou-
pler 10. When a worktool 12 is connected to a host ma-
chine 14, it is highly desirable to create the same type of
response of a worktool based on a specific operator input
regardless whether a linkage 64 or a linkage 78 is being
used to couple the worktool 12 to the host machine 14.
However, due to the fact that the first coupling configu-
ration 59 is adapted to receive a host machine 14 with a
linkage compatible with the first coupling configuration
59 from a first end proximal to second pin 60 and the
second coupling configuration 61 is adapted to receive
a host machine 14 with a linkage compatible with the
second coupling configuration 61 from a second end
proximal to first recess 50, the response of the worktool
12 based on a specific operator input would be different
as the fluid connections would be made in the opposite
"hand", i.e. LHS (Left Hand Side) and RHS (Right Hand
Side) connections would be switched. To overcome this
problem, the fluid system 100 has been provided with a
unique configuration as shown in Fig. 9. For ease of ref-
erence an axis X is shown in Fig. 9 dividing the fluid sys-
tem 100 in two zones which may be interpreted as a LHS
zone and a RHS zone of the worktool 12 (see Fig. 8).
[0022] A "P" denotes a pressure line, a "T" denotes a
tank line, an "L" a leak line, an "S" is a spare connection.
The numerals "1" and "2" immediately following the "P"
and "T" tank line denominators refer to a first and second
worktool function such as for example clamping and ro-
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tation. A "W" indicates the fluid connection extending to
the worktool 12. The exact functions associated with "1"
and "2" may be worktool dependent and are of no par-
ticular relevance. The configuration and location of the
"L" and "S" lines is not of particular further interest. If an
engagement between the coupler 10 and a linkage 64
would happen from the same side as an engagement
between the coupler 10 and a linkage 78, the pressure
lines of both the first coupling configuration 59 and the
second coupling configuration 61 would be expected to
be found in the same zone, i.e. in one of the LHS or RHS
zones. The tank lines of both the first coupling configu-
ration 59 and the second coupling configuration 61 would
then be expected to be located in the other of the LHS
and RHS zones. It can be seen from Fig. 9 that the fluid
connections have been switched to account for the rel-
ative opposite approaches of linkages 64 and 78. The
pressure lines PI of the first coupling configuration 59 are
now found in the same zone as the tank lines T2 of the
second coupling configuration 61 and vice versa.
[0023] In an embodiment the pressure lines PI of the
first coupling configuration 59 are on one of the LHS and
RHS and the pressure lines P2 of the second coupling
configuration 61 are on the other one of the LHS and
RHS. Where the pressure lines PI of the first coupling
configuration 59 are on one of the LHS and RHS, the
tank lines T1 of the first coupling configuration 59 are on
the other one of the LHS and RHS. Where the pressure
lines P2 of the second coupling configuration 61 are on
one of the LHS and RHS, the tank lines T2 of the second
coupling configuration 61 are on the other one of the LHS
and RHS. Junction block 108 connects the pressure lines
PI of the first coupling configuration 59 with the pressure
lines P2 of the second coupling configuration 61.
[0024] In an embodiment the first connector block 102
contains pressure lines PI, the second connector block
104 contains tank lines T1, the third connector block 106
contains pressure and tank lines P2, T2, with the junction
block 108 receiving pressure and tank lines PI, P2, T1,
T2 from the first, second and third connector blocks 102,
104, 106.
[0025] It is to be understood that the exact geometric
arrangement of the coupler 10 may be modified without
materially affecting its function as will be apparent to the
person skilled in the art. Other modifications may be
made within the scope of the appended claims.

Claims

1. A coupler for coupling a worktool to a work machine,
the coupler having a first coupling configuration and
a second coupling configuration, the coupler com-
prising:
a side wall having an end surface, an upper surface
and a side surface, the side wall having in sequential
order:

- a first recess associated with the first configu-
ration in the first end surface
- a second recess associated with the first con-
figuration in the upper surface
- a first pin associated with the second configu-
ration projecting from the side surface
- a concave region associated with the second
configuration in the upper surface
- a third recess associated with the first config-
uration in the upper surface
- a second pin associated with the second con-
figuration projecting from the side surface

2. A coupler according to claim 1, wherein said first
recess is a generally conical recess.

3. A couple according to any of the preceding claims
wherein at least one of said second and third recess-
es is a generally U-shaped recess.

4. A coupler according to any of the preceding claims,
wherein said first coupling configuration is adapted
to receive a host machine with a linkage compatible
with said first coupling configuration from a first end
of said coupler proximal to said second pin and said
second coupling configuration is adapted to receive
a host machine with a linkage compatible with said
second coupling configuration from a second end of
said coupler proximal to said first recess.

5. A coupler according to any of the preceding claims
wherein said sidewall is the first of a pair of spaced
parallel sidewalls, wherein said second sidewall has
its own first, second and third recesses substantially
mirroring those of the first sidewall and said first and
second pins extend between, and connect with, said
first and second sidewalls.

6. A coupler according to any of the preceding claims,
wherein said coupler is provided with a fluid system
comprising first and second connector blocks asso-
ciated with said first configuration, at least one of
said first and second connector blocks being posi-
tioned on an outside surface of said sidewall.

7. A coupler according to claim 6 wherein said first con-
nector block is positioned on an outside surface of
said first sidewall, and said second connector block
is positioned on an outside surface of said second
sidewall.

8. A coupler according to any of claims 6-7, wherein
said fluid system further comprises a third connector
block associated with said second configuration,
said connector block being positioned generally be-
tween said first and second sidewalls.

9. A coupler according to any of claims 6-8, wherein
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said fluid system further comprises a junction block
associated with both said first and second configu-
rations.

10. A coupler according to claim 8 wherein said junction
block is positioned generally between said first and
second sidewalls.

11. A coupler according to any of the preceding claims
wherein said coupler has a left hand side (LHS) and
a right hand side (RHS) wherein the first coupling
configuration comprises pressure lines that are on
one of the LHS and RHS and the second coupling
configuration comprises pressure lines that are on
the other one of the LHS and RHS.

12. A coupler according to any of the preceding claims
wherein said coupler has a left hand side (LHS) and
a right hand side (RHS) wherein the first coupling
configuration comprises pressure lines that are on
one of the LHS and RHS and the first coupling con-
figuration comprises tank lines that are on the other
one of the LHS and RHS.

13. A coupler according to any of claims 11-12 wherein
the pressure lines of the second coupling configura-
tion are on one of the LHS and RHS and the tank
lines of the second coupling configuration are on the
other one of the LHS and RHS.

14. A coupler according to any of claims 8-12, wherein
said junction block connects the pressure lines of
the first coupling configuration with the pressure lines
of the second coupling configuration.

15. A coupler according to any of claims 9-14 wherein
said first connector block (102) contains pressure
lines, said second connector block (104) contains
tank lines, said third connector block (106) contains
pressure and tank lines, with said junction block
(108) receiving pressure and tank lines from said
first, second and third connector blocks.
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