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(54) COUPLING APPARATUS

(57) The present invention provides a coupling ap-
paratus for coupling an attachment to a dipper arm of a
machine. The apparatus includes a coupler body; a first,
fixed engaging means mounted on the coupler body for
engaging a first coupling pin of the attachment, in use; a
latch member associated with and pivotable with respect
to the first, fixed engaging means between latched and
unlatched positions; and a locking member pivotable
about a pivot point between first and second positions,
and provided in mechanical communication with the latch

member. The latch member includes an aperture located
therethrough, and the locking member includes a trun-
nion member or other such protrusion located thereon,
extending into or through the aperture of the latch mem-
ber and engaging the same such that when the locking
member is in the first position, the latch member is in the
latched position, and when the locking member is moved
to the second position, the trunnion member moves the
latch to the unlatched position.



EP 4 183 935 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The invention to which this application relates
is a coupling apparatus.
[0002] Coupling apparatus for use in attaching a dipper
arm of an excavator to various accessories are well
known. The couplers are used to attach buckets of var-
ious sizes, or other construction implements, to the dip-
per arm for subsequent use. The couplers are usually
provided to be detachably attachable to both the dipper
arm and the accessory which is to be used. Usually, the
coupler remains on the dipper arm and the various ac-
cessories are attached, detached, interchanged as re-
quired. The attachment between the coupler and the ac-
cessory typically involves the provision of a pair or parallel
coupling pins fixed on the accessory, which then connect
or otherwise engage with respective engaging members
on the coupler. In most common configurations, a pair of
engaging members is provided on the coupler, one of
which is fixed in place with the other being movable. The
fixed engaging member usually contacts one of the cou-
pling pins first, in an engaging position, and subsequently
the second engaging member will then move into position
engaging the second coupling pin and securing the ac-
cessory to the coupler.
[0003] The fixed engaging member usually includes a
latch or other blocking member associated with it to retain
the coupling pin in position, and the movable engaging
member is usually hydraulically operated. However,
there are some disadvantages to such configurations,
for example, wherein the hydraulic operation may fail ow-
ing to a leak or failure to provide hydraulic fluid to the
hydraulic ram. The movable engaging member may then
fail to engage properly and the associated coupling pin
may be inadvertently released. The weight of the acces-
sory may then be such that the coupling pin held by the
fixed engaging member and latch may simply overcome
the biasing strength of the latch under gravity, leading to
complete release of the accessory from the coupler and
consequently potentially causing a serious accident.
[0004] There is therefore a need to provide a coupling
apparatus which has improved safety features which pre-
vents or substantially reduces the possibility of accidental
or inadvertent release of accessories from the coupler.
[0005] It is therefore an aim of the present invention to
provide an improved coupling apparatus which over-
comes the aforementioned problems associated with the
prior art.
[0006] According to a first aspect of the invention there
is provided a coupling apparatus for coupling an attach-
ment to a dipper arm of a machine, the apparatus includ-
ing:

a coupler body;
a first, fixed engaging means mounted on the coupler
body for engaging a first coupling pin of the attach-
ment, in use;
a latch member associated with and pivotable with

respect to the first, fixed engaging means between
latched and unlatched positions;
a locking member pivotable about a pivot point be-
tween first and second positions, and provided in
mechanical communication with the latch member;
wherein the latch member includes an aperture lo-
cated therethrough, and said locking member in-
cludes a trunnion member or other such protrusion
located thereon, extending into or through the aper-
ture of the latch member and engaging the same
such that when said locking member is in the first
position, the latch member is in the latched position,
and when said locking member is moved to the sec-
ond position, the trunnion member moves the latch
to the unlatched position.

[0007] Typically, the coupling apparatus includes sec-
ond, movable engaging means mounted on the coupler
body for engaging a second coupling pin of the attach-
ment, in use. Preferably, said second, movable engaging
means is movable between an engaged position wherein
it engages the second coupling pin as the first, fixed en-
gaging means engages the first coupling pin, in use, and
a disengaged position.
[0008] In one embodiment, said latch member includes
a pivot point located at or near a first, proximal end there-
of.
[0009] In one embodiment, the aperture of the latch
member is located at or near a second, distal end thereof.
[0010] Typically, said latch member is biased to the
latched position by biasing means. In one embodiment,
said biasing means are provided as a torsion spring mem-
ber. Typically, said torsion spring member is located
about the pivot point of the latch member.
[0011] Typically, biasing means are also provided as-
sociated with the locking member, biasing the same to
the first position. Typically, said biasing means are pro-
vided located at the pivot point of the locking member.
Preferably, said biasing means are provided in the form
of a torsion spring member.
[0012] In one embodiment, the aperture of the latch
member is formed as a slot. Typically, the trunnion mem-
ber is movable within and/or along the slot.
[0013] Preferably, the path movement of the trunnion
member on the locking member is provided to be at an
angle relative to the slot when the latch member is in the
latch position. Such an arrangement ensures that while
the trunnion member moves within the confines of the
slot, its path of movement as the locking member moves
will consequently move the latch member from the
latched position to the unlatched position, and back again
as the direction of movement is reversed.
[0014] In one embodiment, the slot is formed as a sub-
stantially V-shaped slot within the latch member. Typi-
cally, when the locking member is provided in the first
position and the latch member is consequently in the
latched position, the trunnion member rests at an apex
of the V-shaped slot.
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[0015] Typically, as the locking member is movable
from the first position to the second position, the trunnion
member is movable along the first length of the V-shaped
slot to a distal end thereof, thereby moving the latch mem-
ber form the latched position to the unlatched position.
[0016] Preferably, the provision of a second length of
the V-shaped slot permits pivoting movement of the latch
member, while the locking member and trunnion member
remain in their respective first positions, to a deadlock
position, wherein the trunnion member is located at a
distal end of the second length of the V-shaped slot, pre-
venting further movement of the latch member.
[0017] The provision of such a deadlock position pro-
vides the apparatus of the present invention with an ad-
ditional and improved safety feature should the coupling
begin to falter, preventing unwanted or accidental full re-
lease of the accessory from the coupling apparatus. For
example, if for whatever reason the movable engaging
means failed to engage with or inadvertently disengaged
from the second coupling pin, the weight of the accessory
would then be borne by the fixed engaging means en-
tirely. In some examples in the prior art, there then be-
comes a real danger that the weight of the accessory
may overcome the biasing force afforded to a latch pro-
vided with the fixed engaging means, allowing the ac-
cessory to fully detach, fall and potentially cause serious
accident. In the present invention, if the weight or move-
ment of the accessory is such that the first coupling pin
is urged to move out from the fixed engaging means, this
movement begins to urge the latch member against its
biasing force about its own pivot point. However, the lock-
ing member and hence the trunnion member are station-
ary in the first position and so the latch member may only
be moved as far as the second length of the V-shaped
slot and trunnion member will permit. As the trunnion
member engages the distal end of the V-shaped slot, this
creates a deadlock position preventing any further move-
ment of the latch member and, consequently, prevents
release of the first coupling pin from the fixed engaging
means and hence detachment of the accessory from the
coupling apparatus.
[0018] In one embodiment, the coupling apparatus is
provided to be hydraulically operable. Typically, drive
means are provided to affect movement of the movable
engaging means and the locking member. Preferably,
said drive means are hydraulically operated.
[0019] Typically, said drive means comprises a hy-
draulically operable dual piston rod members.
[0020] In a preferred embodiment, said drive means
includes a body portion, first piston and piston rod mem-
bers, and second piston and piston rod members.
[0021] Typically, the first piston rod member engages
with and drives movement of the movable engaging
means. Further typically, said movement is linear move-
ment, along a longitudinal axis of the first piston rod mem-
ber.
[0022] Typically, the second piston rod member en-
gages with and drives movement of the locking member.

Further typically, said movement is linear movement, of
the second piston rod member, along a longitudinal axis
thereof, which drives pivoting movement of the locking
member about its pivot point, in use. Consequently, piv-
oting movement of the locking member causes move-
ment of the latch member between the latched and un-
latched position.
[0023] In one embodiment, pivoting movement of the
locking member may cause arcuate movement of the
trunnion member, such that the trunnion member moves
within the aperture of the latch member, moving it be-
tween the latched and unlatched positions.
[0024] In one embodiment, the body portion of said
drive means comprises a manifold, a first piston chamber
and a second piston chamber. Typically, said first and
second piston chambers locate with and/or through the
manifold.
[0025] In one embodiment, the manifold further in-
cludes ports, valves and feed means for the introduction
and flow of first and second bodies or volumes of hydrau-
lic fluid into and through the drive means. Typically, the
first and second bodies or volumes of hydraulic fluid are
provided to affect hydraulic movement of the first and
second piston members and piston rod members.
[0026] In one embodiment, said first and second piston
members are located in respective first and second pis-
ton chambers of the body portion, and said first and sec-
ond piston rod members are linearly movable along lon-
gitudinal axes thereof, extending from and retracting to-
wards/into the respective first and second piston cham-
bers.
[0027] Typically, retraction of the first piston and piston
rod member serves to move the movable engaging
means from an engaged position to a disengaged posi-
tion. Conversely, extension of the first piston and piston
rod member serves to move the movable engaging
means from a disengaged position to an engaged posi-
tion.
[0028] In one embodiment, the movable engaging
means are biased to the engaged position by biasing
means. Preferably, said biasing means is provided in the
form of one or more compression spring members. Typ-
ically, said compression spring member is arranged co-
axially with the first piston rod member. Further typically,
retraction of the first piston rod member is against and
overcomes the biasing force of the compression spring
member.
[0029] In one embodiment, extension of the second
piston and piston rod member serves to move/pivot the
locking member from the first position to the second po-
sition, and consequently move the latch member from
the latched position to the unlatched position. Converse-
ly, retraction of the second piston and piston rod member
serves to move/pivot the locking member from the sec-
ond position to the first position, and consequently move
the latch member from the unlatched position to the
latched position.
[0030] Typically, the first piston rod member includes
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attachment means at a distal end thereof for attachment
to the movable engaging means.
[0031] Typically, the second piston rod member in-
cludes attachment means at a distal end thereof for at-
tachment to the locking member. In one embodiment,
said attachment is at an end of the locking member
spaced apart from the trunnion member. Preferably, said
attachment is at an opposing side of the pivot point from
the trunnion member.
[0032] In one embodiment, the manifold includes a first
port and feed means provided of the introduction and
flow of a first body or volume of fluid. Typically, the man-
ifold further includes a second port and feed means pro-
vided of the introduction and flow of a second body or
volume of fluid.
[0033] In one embodiment, the first piston chamber in-
cludes a first fluid receiving portion and a second, sepa-
rate fluid receiving portion. Typically, said first and sec-
ond fluid receiving portions are separated by and provid-
ed either side of the first piston member.
[0034] Preferably, the first fluid receiving portion is lo-
cated at a proximal end of the first piston chamber and
the second fluid receiving portion is located at a distal
end of the first piston chamber.
[0035] In one embodiment, the second piston chamber
includes a first fluid receiving portion and a second, sep-
arate fluid receiving portion. Typically, said first and sec-
ond fluid receiving portions are separated by and provid-
ed either side of the second piston member.
[0036] Preferably, the first fluid receiving portion is lo-
cated at a distal end of the second piston chamber and
the second fluid receiving portion is located at a proximal
end of the second piston chamber.
[0037] Typically, as the first body or volume of fluid is
injected or otherwise introduced into and through the first
port and feed means, fluid fills the respective first fluid
receiving portions of the first and second piston cham-
bers, thereby causing extension of the first piston and
piston rod member, and retraction of the second piston
and piston rod member.
[0038] Typically, as the second body or volume of fluid
is injected or otherwise introduced into and through the
second port and feed means, fluid fills the respective sec-
ond fluid receiving portions of the first and second piston
chambers, thereby causing retraction of the first piston
and piston rod member, and extension of the second
piston and piston rod member, and forces the first body
or volume of fluid back out of the manifold through the
first port and feed means.
[0039] In one embodiment, valve means are provided
associated with the first port. Typically, said valve means
are provided to prevent return flow of the first body or
volume of fluid through the first port, unless forced by
pressurised injection or introduction of a second body or
volume of fluid through the second port and feed means.
[0040] In one embodiment, valve means are provided
associated with the second port. Typically, said valve
means are provided to prevent return flow of the second

body or volume of fluid through the second port, unless
forced by pressurised injection or introduction of a first
body or volume of fluid through the first port and feed
means.
[0041] In one embodiment, movement of the locking
member from the first position to the second position and
consequently movement of the latch from the latched po-
sition to the unlatched position is arranged to occur sub-
sequent to, and not simultaneously with, at least a first
stage of movement of the movable engaging means from
the engaged position to at least a partially disengaged
position.
[0042] Typically, said partially disengaged position
may be a position wherein the first piston and piston rod
members are retracted from a fully extended position,
but are not in a fully retracted position. Such an arrange-
ment may provide a movement region wherein if the mov-
able engaging means fails to properly engage the second
coupling pin, the latch member may still remain in the
latched position, preventing full detachment of the ac-
cessory from the coupling apparatus.
[0043] In another embodiment of the present invention,
the coupling apparatus is provided to be manually oper-
able. Typically, said coupling apparatus is manually op-
erable such that movement of second, movable engaging
means between engaged and disengaged positions is
achieved by manual operation.
[0044] In one embodiment, said movable engaging
means includes:

a body portion having first and second opposing
ends, wherein the first end thereof engages the sec-
ond coupling pin;
a shaft portion extending outwardly from the second
end; and
one or more drive portions extending outwardly from
the second end, parallel to but separate from the
shaft portion.

[0045] Typically, the shaft portion is arranged to extend
into a first end of a housing or cowling body, located within
the body of the coupling apparatus. Preferably, said
housing is fixed in position within the body of the coupling
apparatus.
[0046] Preferably, the housing is provided as a sub-
stantially elongate member having first and second op-
posing ends, and a cavity extending therethrough.
[0047] In one embodiment, the shaft portion is ar-
ranged to extend into the first end of the housing and is
linearly movable within the cavity along a longitudinal axis
of the housing.
[0048] In one embodiment, a screw member is provid-
ed, extending into the second end of the housing. Typi-
cally, a screw thread is provided on an outer wall or sur-
face of the screw member.
[0049] Typically, the shaft portion comprises a cavity
located therein, extending towards an opening at a distal
end of the shaft portion. Typically, an interior wall or sur-
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face of the cavity of the shaft portion includes a screw
thread, extending from the opening inwardly of the cavity
along at least part of the length of the shaft portion.
[0050] Preferably, the screw member is rotatable
about a longitudinal axis thereof and is threadedly en-
gaged with the shaft portion. Typically, the outer wall or
surface of the screw member is threadedly engaged with
the interior wall or surface of the cavity of the shaft portion.
[0051] Typically, rotational movement of the screw
member about its longitudinal axis causes linear move-
ment of the shaft portion and hence the movable engag-
ing means, between engaged and disengaged positions.
[0052] In one embodiment, a distal end or ends of the
one or more drive portions is/are arranged to engage the
locking member as the movable engaging means is
moved from the engaged position to a disengaged posi-
tion.
[0053] In one embodiment, as the movable engaging
means are moved from an engaged position to a disen-
gaged position via rotational movement of the screw
member, in use, the distal end or ends of one or more
drive portions engage the locking member, moving the
locking member from the first position to the second po-
sition, and consequently moving the latch from the
latched position to the unlatched position.
[0054] Conversely, as the movable engaging means
are moved towards the engaged position, the one or more
drive portions disengage the locking member allowing
the locking member to move from the second position to
the first position and consequently the latch member from
the unlatched position to the latched position.
[0055] According to another aspect of the invention
there is provided a coupling apparatus for coupling an
attachment to a dipper arm of a machine, the apparatus
including:

a coupler body;
a first, fixed engaging means mounted on the coupler
body for engaging a first coupling pin of the attach-
ment, in use;
a second, movable engaging means mounted on the
coupler body for engaging a second coupling pin of
the attachment, in use, and movable between an en-
gaged position wherein it engages the second cou-
pling pin as the first, fixed engaging means engages
the first coupling pin, in use, and a disengaged po-
sition;
a latch member associated with and pivotable with
respect to the first, fixed engaging means between
latched and unlatched positions; and
a locking member pivotable about a pivot point be-
tween first and second positions, and provided in
mechanical communication with the latch member;
wherein hydraulically operated drive means are pro-
vided to affect movement of the second, movable
engaging means and the locking member, said drive
means including a body portion, first piston and pis-
ton rod members, and second piston and piston rod

members, the first piston rod member engaging with
and driving movement of the movable engaging
means, and the second piston rod member engaging
with and driving movement of the locking member.

[0056] Typically, movement of the first piston rod mem-
ber and movable engaging means is linear movement,
along a longitudinal axis of the first piston rod member.
[0057] Typically, movement of the second piston rod
member is linear movement, along a longitudinal axis
thereof, which drives pivoting movement of the locking
member about its pivot point, in use. Consequently, piv-
oting movement of the locking member causes move-
ment of the latch member between the latched and un-
latched positions.
[0058] In one embodiment, the latch member includes
an aperture located therethrough, and said locking mem-
ber includes a trunnion member or other such protrusion
located thereon, extending into or through the aperture
of the latch member and engaging the same such that
when said locking member is in the first position, the latch
member is in the latched position, and when said locking
member is moved to the second position, the trunnion
member moves the latch to the unlatched position.
[0059] In one embodiment, pivoting movement of the
locking member may cause arcuate movement of the
trunnion member, such that the trunnion member moves
within the aperture of the latch member, moving it be-
tween the latched and unlatched positions.
[0060] Typically, said latch member is biased to the
latched position by biasing means. In one embodiment,
said biasing means are provided as a torsion spring mem-
ber. Typically, said torsion spring member is located
about the pivot point of the latch member.
[0061] Typically, biasing means are also provided as-
sociated with the locking member, biasing the same to
the first position. Typically, said biasing means are pro-
vided located at the pivot point of the locking member.
Preferably, said biasing means are provided in the form
of a torsion spring member.
[0062] In one embodiment, the body portion of said
drive means comprises a manifold, a first piston chamber
and a second piston chamber. Typically, said first and
second piston chambers locate with and/or through the
manifold.
[0063] According to a further aspect of the present in-
vention, there is provided a coupling apparatus including:

a coupler body;
at least first, fixed engaging means mounted on the
coupler body for engaging a first coupling pin of the
attachment, in use;
a latch member associated with and pivotable with
respect to the first, fixed engaging means between
latched and unlatched positions; and
a locking member pivotable about a pivot point be-
tween first and second positions, and provided in
mechanical communication with the latch member;
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wherein the locking member is movable by a driving
force provided associated with the coupling appara-
tus.

[0064] Typically, the apparatus further includes a sec-
ond, movable engaging means mounted on the coupler
body for engaging a second coupling pin of the attach-
ment, in use, and movable between an engaged position
wherein it engages the second coupling pin as the first,
fixed engaging means engages the first coupling pin, in
use, and a disengaged position.
[0065] Typically, movement of the locking member
from the first position to the second position serves to
move the latch member from the latched position to the
unlatched position.
[0066] In one embodiment, the driving force is provided
as hydraulically operated drive means provided to affect
movement of the second, movable engaging means and
the locking member.
[0067] In another embodiment, the coupling apparatus
is provided to be manually operable such that movement
of a second, movable engaging means between engaged
and disengaged positions is achieved by manual opera-
tion, and one or more drive portions are provided on the
movable engaging means and arranged to engage the
locking member as the movable engaging means is
moved from the engaged position to a disengaged posi-
tion, thereby moving the locking member from the first
position to the second position, and consequently the
latch member from the latched position to the unlatched
position.
[0068] According to a further aspect of the present in-
vention, there is provided an excavator apparatus or ve-
hicle, said apparatus or vehicle comprising a dipper arm
and a coupling apparatus as described above attachable
to a distal end of the dipper arm.
[0069] Embodiments of the present invention will now
be described with reference to the accompanying figures,
wherein:

Figure 1 illustrates a side-on cross-sectional view of
a coupling apparatus in a first arrangement, accord-
ing to an embodiment of the present invention;

Figure 2 illustrates a side-on cross-sectional view of
a coupling apparatus in a second arrangement, ac-
cording to an embodiment of the present invention;

Figures 3a-d illustrate the movement of a locking
member and a latch member of a coupling apparatus
from first and latched positions to second and un-
latched positions, according to an embodiment of
the present invention;

Figure 4 illustrates a latch member of a coupling ap-
paratus in a deadlock position, according to an em-
bodiment of the present invention;

Figure 5 illustrates perspective view of a body portion
of a drive means for a coupling apparatus, in accord-
ance with an embodiment of the present invention;

Figure 6 illustrates a top-down cross-sectional view
of a drive means including a body portion, first and
second piston and piston rod members, according
to an embodiment of the present invention;

Figures 7a-b illustrate side-on and top-down views,
respectively, of a hydraulically operated drive means
for a coupling apparatus, in a first arrangement, ac-
cording to an embodiment of the present invention;

Figures 8a-b illustrate side-on and top-down views,
respectively, of a hydraulically operated drive means
for a coupling apparatus, in a second arrangement,
according to an embodiment of the present inven-
tion;

Figure 9 illustrates a side-on cross-sectional view of
another coupling apparatus in a first arrangement,
according to an embodiment of the present inven-
tion;

Figure 10 illustrates a side-on cross-sectional view
of another coupling apparatus in a second arrange-
ment, according to an embodiment of the present
invention; and

Figures 11a-b illustrate perspective and cross-sec-
tional views of a manually operable movable engag-
ing means of a coupling apparatus, in accordance
with an embodiment of the present invention.

[0070] Referring firstly to Figures 1 and 2, there is il-
lustrated a coupling apparatus 1 for coupling accessories
such as buckets and the like to a dipper arm of an earth-
moving or excavating machine. The coupler 1 includes
a main body portion 3, the upper part of which includes
attachment means 5 for connection with a dipper arm.
The lower part includes attachment parts and mecha-
nisms for connecting the coupler 1 to an accessory. There
is provided a first, fixed engaging means in the form of a
fixed jaw 7 which is formed integrally with the body 3,
and which is provided to receive a first coupling pin 9 of
an accessory. In order to secure the first coupling pin 9
within the fixed jaw 7, there is provided a pivotable latch
11 which is movable between a latched position, shown
in Figure 1, and an unlatched position, shown in Figure
2. Movement of the latch 11 is enabled by the provision
of a pivoting locking member 13, which is pivotable about
a pivot point 15 between a first position, shown in Figure
1, wherein the latch 11 is in the latched position, and a
second position, shown in Figure 2, wherein the latch 11
has been moved to the unlatched position. The locking
member 13 affects movement of the latch 11 via the pro-
vision of a trunnion 17, which extends outwardly laterally
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from the locking member 13, and extending into or
through an aperture 19 formed in the latch 11. Thus, piv-
oting movement of the locking member 13 causes move-
ment of the trunnion 17 within the aperture 19, which in
turn moves the latch 11.
[0071] The latch 11 is provided to be pivotable about
a pivot point 21 located at a first, proximal end thereof,
and biasing means in the form of a torsion spring 23 is
also provided at that point in order to bias the latch 11
toward the latched position. The aperture 19 of the latch
11 is generally provided at an opposing, distal end of the
latch 11. Thus, as the locking member 13 is moved from
its first position in Figure 1 to the second position in Figure
2, this moves the latch 11 to the unlatched position
against the biasing force of the spring 23. Biasing means
in the form of a further torsion spring 25 are provided with
the locking member 13, located at its pivot point 15 and
biasing it to the first position. Thus, a driving force is re-
quired to move the locking member 13 from the first po-
sition to the second position, and consequently the latch
11 from the latched position to the unlatched position.
[0072] In a first embodiment of the present invention,
the coupler 1 further includes a second, movable engag-
ing means in the form of a sliding jaw 27, which is ar-
ranged to receive a second coupling pin 29 of an acces-
sory. The second coupling pin 29 is secured in place as
the sliding jaw 27 is movable between an engaged posi-
tion, shown in Figure 1, and a disengaged position,
shown in Figure 2. In this embodiment, the driving force
which is required to move the locking member 13 is also
utilised to drive movement of the sliding jaw 27 between
engaged and disengaged positions. The coupler 1 in this
embodiment is provided as a hydraulically operable cou-
pler 1, wherein hydraulic drive means are provided to
affect movement of the locking member 13 and the sliding
jaw 27, which will be discussed in more detail later.
[0073] As described above, movement of the locking
member 13 between the first and second positions caus-
es movement of the latch 11 as the trunnion 17 is movable
within the aperture 19 of the latch 11. The aperture is
provided as a slot at or near the distal end of the latch
11, with the trunnion 17 being movable within and/or
along the slot. In practice, the path of movement of the
trunnion 17 as the locking member 13 is moved about its
pivot point 15 may be slightly arcuate and at an angle
relative to the slot of the latch 11 when the latch 11 is in
the latched position. Such an arrangement ensures that
while the trunnion 17 moves within the confines of the
slot, its path of movement as the locking member 13
moves will consequently move the latch 11 from the
latched position to the unlatched position, and back again
as the direction of movement is reversed. In a preferred
embodiment, the aperture in the latch 11 is provided as
a substantially V-shaped slot 19, and as the locking mem-
ber 13 is moved as described above from the first position
to the second position, the trunnion 17 moves from a
resting position at an apex 31 of the V-shaped slot 19,
along a first length of that V-shape to a distal end thereof

33. This movement causes the latch 11 to pivot from a
latch position, wherein the first coupling pin 9 is secured
in the fixed jaw 7, to an unlatched position, wherein the
pin 9 may be freely released from the jaw. The stages of
movement of the locking member 13, trunnion 17 and
latch 11 are shown in more detail in Figures 3a-d as the
latch 11 is moved from the latched position (Figure 3a)
to the unlatched position (Figure 3d). The locking mem-
ber 13 is pivoted by a driving force ensuring it pivots in
the direction of Arrow A about the pivot point 15. This
causes the trunnion 17 to move in the direction of Arrow
B and along the first length of the V-shaped slot 19 from
the apex 31 to the end 33 of the first length, which causes
the latch 11 to pivot about its pivot point 21 in the direction
of Arrow C and releasing the first coupling pin 9.
[0074] The latch 11 in preferred embodiments includes
a substantially V-shaped slot 19, as discussed above.
The second length of the V-shape may be required in
instances where the latch 11 is pivoted away from a fully
latched position, while the locking member 13 is main-
tained in the first position. Consequently, the trunnion 17
will remain static and, as the latch 11 is pivoted - for ex-
ample if the coupler 1 is oriented in such a way that gravity
and the weight of the accessory attempts to remove the
first coupling pin 9 from the fixed jaw 7 and overcomes
the biasing force of the spring 23 - the second length of
the V-shape moves along trunnion 17 such that the trun-
nion 17 rests at a distal end 35 of the second length of
the V-shaped slot 19. This prevents further pivoting
movement of the latch 11, creating, along with the end
of the locking member 13, a deadlock, ensuring the latch
11 is not moved to the unlatched position and ensures
the first coupling pin 9 remains within the fixed jaw 7. This
is illustrated in Figure 4, which shows the first coupling
pin 9 moving in a direction of Arrow D within the fixed jaw
7, but being prevented from being fully released by the
latch 11 and locking member 13, due to the latch 11 being
moved into the deadlock position, wherein the trunnion
17 rests at the distal end 35 of the second length of the
V-shaped slot 19, preventing any further movement of
the latch 11. The provision of such a deadlock position
provides the coupler 1 with an improved safety feature
should the coupling begin to falter, preventing unwanted
or accidental full release of the accessory therefrom. For
example, if for whatever reason the sliding jaw 27 failed
to engage with or inadvertently disengaged from the sec-
ond coupling pin 29, the weight of the accessory would
then be borne by the fixed jaw 7 entirely. In some exam-
ples in the prior art, there then becomes a real danger
that the weight of the accessory may overcome the bi-
asing force afforded to a latch provided with the fixed jaw,
allowing the accessory to fully detach, fall and potentially
cause serious accident. In the present invention, if the
weight or movement of the accessory is such that the
first coupling pin 9 is urged to move out from the fixed 7,
this movement begins to urge the latch 11 against its
biasing force about its own pivot point 21. However, the
locking member 13 and hence the trunnion 17 are sta-
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tionary in the first position and so the latch 11 may only
be moved as far as the second length of the V-shaped
slot 19 and trunnion 17 will permit. As the trunnion 17
engages the distal end 35 of the V-shaped slot 19, this
creates the deadlock position preventing any further
movement of the latch 11 and, consequently, prevents
release of the first coupling pin 9 from the fixed jaw 7 and
hence detachment of the accessory from the coupler 1.
[0075] As mentioned above, in one embodiment of the
present invention, the coupler 1 may be provided to be
hydraulically operable, wherein hydraulic drive means 37
are provided to affect movement of the locking member
13 and the sliding jaw 27. The hydraulic drive means 37
are provided in the form of a dual piston ram arrange-
ment, broadly comprising a main body portion 39, a first
piston 41 and associated first piston rod 43, and a second
piston 45 and associated second piston rod 47. The body
39 itself comprises a manifold block 49 a first piston
chamber 51 and a second piston chamber 53, wherein
the piston chambers 51, 53 are generally located with
and/or through the manifold block 49. The manifold block
49 also includes various ports, valves and feed pipes for
the introduction and flow of hydraulic fluid to cause move-
ment of the pistons and associated piston rods, and will
be discussed in more detail later. Figure 5 illustrates in
a perspective view, the body portion 39 of the drive
means, including the manifold block 49 and the first and
second piston chamber 51, 53. Figure 6 illustrates a top-
down cross-section view of the drive means also includ-
ing the first and second pistons and associated piston
rods 41, 43, 45, 47. The hydraulic drive means 37 is ar-
ranged such that the first piston rod 43 attaches to and
drives linear movement of the sliding jaw 27. The linear
movement is along a longitudinal axis of the first piston
rod 43. The second piston rod 47 is provided attached
to, and to drive movement of, the locking member 13.
Movement of the second piston rod 47 is linear along a
longitudinal axis thereof.
[0076] At a distal end of the second piston rod 47, there
is provided a clevis fastener 55 and pin 57 which attach
to the locking member 13 through a slot 59 located in an
end thereof. The arms of the clevis 55 extend around
either side of the end of the locking member 13 and the
clevis pin 57 extends through the slot 59, providing me-
chanical attachment between the second piston rod 47
and the locking member 13. While the rod 47, clevis 55
and pin 57 move in a linear manner, the pivoting move-
ment of the locking member 13 is enabled by forming the
slot 59, when the locking member 13 is in the first position,
at an angle relative to direction of movement of the piston
rod 47. This is illustrated best in Figure 3a. As the piston
rod 47 extends, the clevis pin 57 moves in a linear path
but also within the slot 59 from a first end to a second
end thereof. This causes pivoting movement of the lock-
ing member 13 and the angular orientation of the slot 59
changes as the pin 57 drives movement and moves to
the second of the slot 59, shown in stages in Figures 3a-
d. This extension of the second piston rod 47 thus pivots

the locking member 13 from the first position to the sec-
ond position and, consequently, moves the latch 11 from
the latched position to the unlatched position.
[0077] The first and second pistons 41, 45 are located
in their respective first and second piston chambers 51,
53 such that the piston rods 43, 47 are linearly movable
along longitudinal axes thereof, extending from and re-
tracting towards/into the respective first and second pis-
ton chambers 51, 53. Retraction of the first piston rod 43
from an extended position serves to retract the sliding
jaw 27, moving it from an engaged position retaining the
second coupling pin 29 in place to a disengaged position
wherein the second coupling pin 29 may be released.
Reverse movement, that is to say extension of the first
piston rod 43, therefore serves to move the sliding jaw
27 into the engaged position, retaining and securing the
second coupling pin 29 in place. The sliding jaw 27 is
biased towards the engaged position via the provision of
a compression spring 61 which is located coaxially with
the first piston rod 43 and located between a wall of the
manifold block 49 and an abutting wall portion 63 of the
sliding jaw 27. Retraction of the first piston rod 43 over-
comes the biasing force of the compression spring 61 to
retract the sliding jaw 27, moving it to a disengaged po-
sition, compressing the compression spring 61. A distal
end of the first piston rod 43 is provided to be fixedly
attached to the sliding jaw 27. More specifically, the end
of the rod 43 is arranged to extend through an aperture
in the abutting wall portion 63 of the sliding jaw 27 and a
plate 65 is provided on the rod 43 to abut against the wall
portion 63. The distal end of the rod 43 includes a screw
thread 67 around its outer surface and a locking nut 69
or similar may be screwed on, abutting against the op-
posing side of the wall portion 63, securing the rod 43 to
the sliding jaw 27.
[0078] The manifold block 49 includes a first port 71
and associated feed pipes 73 for introducing a first body
or volume of hydraulic fluid into the hydraulic drive means
37. The introduction of the first body or volume of fluid,
under pressure, serves to move the pistons and piston
rods 41, 43, 45, 47 in a first direction. A second port 75
and associated feed pipes 77 are provided with the man-
ifold block 49 for introducing a second body or volume
of hydraulic fluid. The introduction of the second body or
volume of fluid, under pressure, serves to move the pis-
tons and piston rods 41, 43, 45, 47 in a second, opposing
direction. Each of the piston chambers 51, 53 is separat-
ed into two distinct fluid receiving portions, the portions
separated by the pistons 41, 45 in their respective cham-
bers 51, 53. The first piston chamber 51 includes first
fluid receiving portion 79, located at a proximal end of
the chamber 51, for receiving the first body or volume of
hydraulic fluid therein, and a second fluid receiving por-
tion 81, located at a distal end of the chamber 51, for
receiving the second body or volume of hydraulic fluid
therein. The second piston chamber 53 includes first fluid
receiving portion 83, located at a distal end of the cham-
ber 53, for receiving the first body or volume of hydraulic
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fluid therein, and a second fluid receiving portion 85, lo-
cated at a proximal end of the chamber 53, for receiving
the second body or volume of hydraulic fluid therein. This
is illustrated best in Figure 6.
[0079] Thus, as the first body or volume of hydraulic
fluid is injected or otherwise introduced into and through
the first port 71 and feed pipes 73, fluid fills the respective
first fluid receiving portions 79, 83 of the first and second
piston chambers 51, 53, thereby causing extension of
the first piston 41 and piston rod 43, and retraction of the
second piston 45 and piston rod 47 - this arrangement
is illustrated in Figures 7a-b and corresponds with the
arrangement of Figure 1, wherein the sliding jaw 27 is in
the engaged position, the locking member 13 is in the
first position and consequently the latch 11 is in the
latched position, such that both the coupling pins 9, 29
may be secured in place. As the second body or volume
of fluid is subsequently injected or otherwise introduced
into and through the second port 75 and feed pipes 77,
fluid fills the respective second fluid receiving portions
81, 85 of the first and second piston chambers 51, 53,
thereby causing retraction of the first piston 41 and piston
rod 43, and extension of the second piston 45 and piston
rod 47, also forcing the first body or volume of fluid back
out of the manifold 49 through the first port 71 and feed
pipes 73 - this arrangement is illustrated in Figures 8a-b
and corresponds with the arrangement of Figure 2,
wherein the sliding jaw 27 is in the disengaged position,
the locking member 13 is in the second position and con-
sequently the latch 11 is in the unlatched position, such
that both the coupling pins 9, 29 may be released. Fur-
ther, one or more valves are provided with the first and
second ports 71, 75 and are used to prevent return flow
of fluid through the associated port unless forced to do
so by the pressurised introduction of fluid through the
opposing port. That is to say, for example, after the first
body or volume of fluid has been introduced through the
first port 71 and feed pipes 73, a valve 87 may be provided
to prevent return flow of that fluid until the subsequent
pressurised injection of the second body or volume of
fluid through the second port 75 and feed pipes 77 over-
comes the resistive force of the valve 87. The valve 87
then likewise prevents the return flow of fluid through the
second port 75 until the pressurised introduction of fluid
through the first port 71.
[0080] In another embodiment of the present invention,
the coupler 1’ may be provided to be manually operable.
That is to say, in this embodiment, the movable engaging
means and driving means to operate movement is pro-
vided as a manually operable wedge lock and drive screw
combination, movable between an engaged configura-
tion, shown in Figure 9, and a disengaged configuration,
shown in Figure 10. The movable engaging means is
provided as a wedge lock 91 having a body portion 93
with first and second opposing ends. The first end 95
includes a wedge or taper section and engages the sec-
ond coupling pin 29 when in the engaged configuration.
A shaft 97 extends outwardly from the second end 99 of

the wedge lock body 93, and is arranged to extend into
a first end of a housing or cowling 101, located in a fixed
position within the body 3 of the coupler 1’. One or more
drive stems 103 are also provided to extend outwardly
from the second end 99 of the wedge body 93, parallel
to but separate from the shaft 97. The housing 101 is
formed as an elongate body having first and second op-
posing ends with a cavity extending therethrough. The
shaft 97 extends into the first end 105 of the housing 101
and is linearly movable within the cavity along a longitu-
dinal axis thereof. A drive screw 107 is provided to extend
into the second end 109 of the housing 101, which has
a screw thread 111 provided on an outer wall thereof.
The shaft 97 has a cavity located therein which extends
out towards a distal end of the shaft 97. The interior wall
of the cavity includes a screw thread 113 arranged to
threadedly engage the screw thread 111 of the drive
screw 107, such that the drive screw 107 is rotatable
about its longitudinal axis and rotation of the drive screw
107 causes linear movement of the shaft 97 and hence
the wedge lock 91 as a whole, between engaged and
disengaged positions.
[0081] As the wedge lock 91 is moved from an engaged
position upon rotation movement of the drive screw 107,
a distal end of the drive stem or stems 103 subsequently
engages an end or cam portion 115 of the locking mem-
ber 13, moving the locking member from its first position
to its second position, which consequently causes move-
ment of the latch 11 from its latched position to an un-
latched position. The function features of the locking
member 13, latch 11, trunnion 17 and V-shaped slot 19
in the manually operable embodiment of the present in-
vention operate in the same manner as described above
in the hydraulically operable embodiment, thereby also
providing the deadlock arrangement, if required, as an
additional safety feature of the coupler 1’. Conversely,
as the drive screw is rotated in the opposite direction, the
drive stem or stems 103 eventually disengage from the
locking member 13. The biasing torsion springs 23, 25
provided with the latch 11 and locking member 13 then
serve to move the locking member 13 back to the first
position and the latch 11 to the latched position. The
wedge lock 91 continues to move away rom the locking
member 13 and ultimately engages the second coupling
pin 29, securing the same in place.
[0082] The present invention therefore provides an im-
proved coupler, in manually operable and hydraulically
powered embodiments, having an additional safety fea-
ture preventing inadvertent opening of the latch 11 of the
fixed jaw 7 resulting in premature release of the first cou-
pling pin 9 and thus the accessory, potentially causing
serious accident. The provision of a deadlock position,
enabled via the provision of a V-shaped slot 19 in the
latch 11 ensures the first coupling pin 9 is prevented from
being released from the fixed jaw 7 inadvertently.
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Claims

1. A coupling apparatus for coupling an attachment to
a dipper arm of a machine, the apparatus including:

a coupler body;
a first, fixed engaging means mounted on the
coupler body for engaging a first coupling pin of
the attachment, in use;
a latch member associated with and pivotable
with respect to the first, fixed engaging means
between latched and unlatched positions;
a locking member pivotable about a pivot point
between first and second positions, and provid-
ed in mechanical communication with the latch
member;
wherein the latch member includes an aperture
located therethrough, and said locking member
includes a trunnion member or other such pro-
trusion located thereon, extending into or
through the aperture of the latch member and
engaging the same such that when said locking
member is in the first position, the latch member
is in the latched position, and when said locking
member is moved to the second position, the
trunnion member moves the latch to the un-
latched position.

2. A coupling apparatus according to claim 1, wherein
the coupling apparatus includes second, movable
engaging means mounted on the coupler body for
engaging a second coupling pin of the attachment,
in use, and is movable between an engaged position
wherein it engages the second coupling pin as the
first, fixed engaging means engages the first cou-
pling pin, in use, and a disengaged position.

3. A coupling apparatus according to claim 1, wherein
said latch member includes a pivot point located at
or near a first, proximal end thereof, and the aperture
of the latch member is located at or near a second,
distal end thereof.

4. A coupling apparatus according to claim 1, wherein
the aperture of the latch member is formed as a slot,
and the trunnion member is movable within and/or
along the slot.

5. A coupling apparatus according to claim 4, wherein
the slot is formed as a substantially V-shaped slot
within the latch member, and wherein when the lock-
ing member is provided in the first position and the
latch member is consequently in the latched position,
the trunnion member rests at an apex of the V-
shaped slot.

6. A coupling apparatus according to claim 5, wherein
as the locking member is movable from the first po-

sition to the second position, the trunnion member
is movable along the first length of the V-shaped slot
to a distal end thereof, thereby moving the latch
member form the latched position to the unlatched
position, and wherein the provision of a second
length of the V-shaped slot permits pivoting move-
ment of the latch member, while the locking member
and trunnion member remain in their respective first
positions, to a deadlock position, wherein the trun-
nion member is located at a distal end of the second
length of the V-shaped slot, preventing further move-
ment of the latch member.

7. A coupling apparatus according to claim 2, wherein
the coupling apparatus is provided to be hydraulically
operable, and hydraulically operable drive means
are provided to affect movement of the movable en-
gaging means and the locking member.

8. A coupling apparatus according to claim 7, wherein
said drive means includes:

a body portion, first piston and piston rod mem-
bers, and second piston and piston rod mem-
bers;
the first piston rod member engaging with and
driving linear movement of the movable engag-
ing means, along a longitudinal axis of the first
piston rod member; and
the second piston and piston rod member en-
gaging with and driving movement of the locking
member, said movement being linear move-
ment of the second piston rod member, along a
longitudinal axis thereof, which in turn drives piv-
oting movement of the locking member about its
pivot point, in use.

9. A coupling apparatus according to claim 2, wherein
the coupling apparatus is provided to be manually
operable, such that movement of second, movable
engaging means between engaged and disengaged
positions is achieved by manual operation.

10. A coupling apparatus according to claim 9, wherein
said movable engaging means includes:

a body portion having first and second opposing
ends, wherein the first end thereof engages the
second coupling pin, in use;
a shaft portion extending outwardly from the sec-
ond end; and
one or more drive portions extending outwardly
from the second end, parallel to but separate
from the shaft portion.

11. A coupling apparatus according to claim 10, wherein
the shaft portion is arranged to extend into a first end
of a housing or cowling body, located within the body
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of the coupling apparatus, said housing being fixed
in position within the body of the coupling apparatus,
the housing further being provided as a substantially
elongate member having first and second opposing
ends, and a cavity extending therethrough, the shaft
portion being linearly movable within the cavity along
a longitudinal axis of the housing.

12. A coupling apparatus according to claim 11, wherein
a screw member is provided, extending into the sec-
ond end of the housing, and wherein a screw thread
is provided on an outer wall or surface of the screw
member.

13. A coupling apparatus according to claim 12, wherein
the shaft portion comprises a cavity located therein,
extending towards an opening at a distal end of the
shaft portion, and an interior wall or surface of the
cavity of the shaft portion includes a screw thread,
extending from the opening inwardly of the cavity
along at least part of the length of the shaft portion,
such that the screw member is rotatable about a lon-
gitudinal axis thereof and is threadedly engaged with
the shaft portion.

14. A coupling apparatus according to claim 13, wherein
rotational movement of the screw member about its
longitudinal axis causes linear movement of the shaft
portion and hence the movable engaging means, be-
tween engaged and disengaged positions, and a dis-
tal end or ends of the one or more drive portions
is/are arranged to engage the locking member as
the movable engaging means is moved from the en-
gaged position to a disengaged position.

15. An excavator apparatus or vehicle, said apparatus
or vehicle comprising a dipper arm and a coupling
apparatus as defined in claim 1, attachable to a distal
end of the dipper arm.

19 20 



EP 4 183 935 A1

12



EP 4 183 935 A1

13



EP 4 183 935 A1

14



EP 4 183 935 A1

15



EP 4 183 935 A1

16



EP 4 183 935 A1

17



EP 4 183 935 A1

18



EP 4 183 935 A1

19



EP 4 183 935 A1

20

5

10

15

20

25

30

35

40

45

50

55



EP 4 183 935 A1

21

5

10

15

20

25

30

35

40

45

50

55



EP 4 183 935 A1

22

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

