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(54) Title: QUICK COUPLING FOR CONNECTION OF A TOOL TO A MACHINE

Fig. 10

(57) Abstract: Quick coupling (1) for fastening of a tool (4) to a machine (8) is described, comprising a frame (14) equipped with
ordinary fastening appliances (2) for fastening to the machine (8) and a pressure cylinder (7) arranged to drive a first and a second
locking device (5, 6) in opposite directions and engage with respective first and second fastening shafts (3) on the tool (4), where at
least one of said locking devices (5) comprises a cradle (16) with an internal approximate U-shape that is arranged to contain the
fastening shaft (3), and which is mounted to rotate eccentrically with respect to the centre axis of the fastening shaft (3) under the in -
fluence of the pressure cylinder (7). The quick coupling (1) is equipped with a locking- and securing device (30) to prevent that the
cradle (16) rotates out of its engagement with the fastening shatt (3), where the locking- and securing device (30) comprises a pin
(32) that is arranged to be inserted into a recess (18) on the cradle (16).
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Quick coupling for connection of a tool to a machine

The invention relates to a quick coupling for fastening of
a working tool to a machine, comprising a frame equipped
with ordinary fastening devices for fastening to the
machine and a pressure cylinder arranged to drive a first
and a second locking device in opposite directions and
engage with respective first and second fastening shafts
on the tool, where at least one of said locking devices
comprises a cradle with an internal, approximate U-shape
that is arranged to contain the fastening shaft and which
is mounted to rotate eccentrically with respect to the
centre axis of the fastening shaft under the influence of

the pressure cylinder.

The present solution describes a method to secure a quick
coupling to a working tool. The mounting of end pegs on a
cradle shaft and the placing of the centre of a fastening
shaft leads to an eccentric rotation. The rotation between
bearing and the centre has a short moment arm with respect

to the moment arm of a jack and the centre.

The mounting has an extremely favourable position for the
power transfer to the fastening shaft when the pre-tension
that the jack exerts after it has been activated for
locking. This leads to the fastening lying steady and a
large reverse force being required to counteract the pre-

tension from the jack.
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The movement which this solution builds on is important to
avolid wear. The movement of the jack stretches the

fastening shafts in the longitudinal direction at the same
time as it forces the coupling towards the fastening shaft

in both ends.

The content of the present application is a further

development of N0O333221B1 belonging to the same owner.

From other patent literature reference is made to, among
others, EP 0143074 Al and US 5692325 A and both show a
quick coupling for the fastening of a tool to a machine,
comprising a frame fitted on one side with ordinary
fastening appliances for fastening to the machine and on
the opposite side with a pressure cylinder arranged to
drive a first and a second locking device in opposite
directions and engage with respective first and second
fastening shafts on the tool and where at least one of
sald locking devices is formed with a cradle-like shape

that is arranged to contain the fastening shaft.

US 5382110 A shows a quick coupling for the fastening of a
tool to a machine, comprising a frame fitted on one side
with ordinary fastening appliances for fastening to the
machine and on the opposite side with a motor-driven gear
transmission arranged to drive a locking device to engage
with a fastening shaft on the tool and where said locking
device is formed in a cradle-like shape that is arranged
to contain the fastening shaft, and where said locking
device is mounted to rotate eccentrically with respect to
the centre axis of the fastening shaft under the influence

of the gear transmission.
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Furthermore, FR 2760029 Al shows a quick coupling for
fastening of a tool to a machine, comprising a frame
fitted on one side with ordinary fastening appliances for
fastening to the machine and on the opposite side with an
actuator and a spring with respective cradles that form a
common cradle arranged to contain a fastening shaft and
arranged to rotate eccentrically with respect to the

centre axis of the fastening shaft.

Reference is also made to WO 2012/156672 Al, AU 2008202616
Al, EP 1318242 A2 and US 2009129858 Al which all show
examples of gquick couplings for fastening of a tool to a

machine.

For sale in Scandinavia today are fastening solutions with
a wedge at the rear edge for locking and a more recent
solution with a “standard” wedge at both ends. This type
of fastening forces either one wedge or two wedges (one in
each end of the cylinder) directly against the under edge
of the fastening bolts on the tool. When this is taken
into use the result will be that forces from the tool (the
digging bucket) go through the fastening bolts and push
against the wedges that are held in place by a hydraulic
cylinder. This will “yield” and a completely rigid
connection will not be achieved. These small movements

result in wear and slack over many hours of use.

Quick couplings that use two wedges are, as mentioned,
well known. A problem with the known solutions is that the
tolerance during the fastening of the tool is not taken
up, which leads to greater wear on the equipment. The
quick coupling described in the application gives a quick

coupling that drives a wedge between and straps down
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between the fastening shafts on the tool and the side

members of the quick coupling.

In particular one aims with the invention to provide a
quick coupling with a locking- and securing device that
prevents and ensures that at least one of the locking
appliances that engages with the fastening shafts goes out

of its engagement with the shaft.

Furthermore, one aims to provide a controlled retraction
of the locking appliances without the use of dedicated
actuators. This is achieved among other things in that the
second locking device is arranged during the retraction to
inflict an opposite acting force to push the locking

device out of the recess on the cradle.

For example, a digger driver can often not see from his
place in the machine, during the fitting of the tool (such
as a scoop) to the machine whether the scoop 1s correctly
fitted to the quick coupling. In some cases the scoop can
“hang” on to only one of the locking devices, and when the
beam is lifted the whole scoop can fall off and in the
worst case lead to very serious or fatal accidents for
personnel that may be in the vicinity. With locking- and
securing devices according to the invention one aims to

avoid such or similar accidents.

The above mentioned aims are achieved with a quick
coupling for the fastening of a tool to a machine,
comprising a frame equipped with ordinary fastening
appliances for fastening to the machine and a pressure
cylinder arranged to drive a first and a second locking

device in opposite directions and engage with the
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respective first and second fastening shafts on the tool
where at least one of said locking devices comprises a
cradle with an internal, approximate U-shape that is
arranged to contain the fastening shaft and which is
mounted to rotate eccentrically with respect to the centre
axis of the fastening shaft under the influence of the
pressure cylinder. The quick coupling is equipped with a
locking and securing device to prevent that the cradle
rotates out of its engagement with the fastening shaft,
where the locking- and securing device comprises a pin
that is arranged to be inserted into a recess on the

cradle.

The pin of the locking- and securing device can be
arranged so that is can be displaced in the frame and
which, under the influence of a pressure device, such as a
compression spring, 1s arranged to be pushed into the
recess on the cradle and which, under the influence of an
opposite acting force, is arranged to be pushed out of the

recess on the cradle.

The second locking device can, during pulling in, be
arranged to provide said force to push the pin out of the

recess on the cradle.

In one embodiment the pin can be suspended so that it can
be displaced on a shaft, said shaft comprising a
compression spring that is arranged to push the pin into
the recess on the cradle of the first locking device, and
where the pin is connected with an articulated strut
which, under the influence of the second locking device,
is arranged to permit the displacing of the pin into the

recess when the second locking device is driven out and to
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pull the pin out of the recess when the second locking

device is driven in.

Further features of the quick coupling are that the shaft
can be suspended in a forward and rear fastening arm, that
the compression spring can be arranged about the shaft and
between said fastening arms, that the pin can be formed as
a sliding sleeve that is arranged on the shaft, that the
pin can be equipped with a collar that rests against the
compression spring, that the pin can be arranged so that
it can be pushed in a groove in the forward fastening arm,
that the pin can be connected to a first part of the
articulated strut, that a second part of the articulated
strut can be fastened to the rear fastening arm and

articulately connected to the first part.

Furthermore, the cradle can, on either side, comprise an
eccentrically mounted end peg arranged in respective side
members, and the cradle can be arranged to contain the
fastening shaft, in the main, along the whole axial length

of the fastening shaft.

The second locking device can be a wedge that is driven by
the pressure cylinder to engage with the second fastening
shaft, and that the wedge is built with a platform and
extends, in the main, along the whole axial length of the

fastening shaft.

The pressure cylinder can be a hydraulic jack arranged to
provide a continuous pressure for both the locking
devices. Furthermore, the pressure cylinder can comprise a

safety valve arranged to trigger at a pressure drop.



10

15

20

25

30

WO 2014/196871 PCT/NO2014/050093

The end peg can be formed as a plate that is mounted to
the cradle and which lies in a rotary support in a

respective side member.

The invention shall now be explained in more detail with
the help of the enclosed figures that show an embodiment
example of the invention, in which:

Figure 1 shows a quick coupling that is mounted
between a tool and the arm of a digger.

Figure 2 shows a quick coupling.

Figure 3 shows a cradle that is part of the quick
coupling.

Figure 4 shows a magnified embodiment of the quick
coupling.

Figure 5 shows parts of the quick coupling in
perspective.

Figure 6 shows a figure corresponding to figure 5,
but without the one side member.

Figure 7 shows a further variant of a quick coupling
according to the invention.

Figure 8 shows a section of a locking- and securing

device according to the invention.

The quick coupling described in the application builds on
traditional quick couplings 1 for a tool 4 on, for
example, diggers 8. As 1ts predecessors, it has as an aim
to be able to replace equipment on diggers without any
manual labour with fastening or locking, and has as a task
to prevent wear between the coupling 1 and the fastening

shafts 3.

As mentioned, normal couplings have only a one-sided or

two-sided wedge 6 that locks the coupling securely to
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tools 4 with the help of a hydraulically driven cylinder
7.

The present quick coupling is also hydraulically driven,
but has movable locking mechanisms 5,6 at both ends of the
coupling 1. One end of the coupling can, if required, use
the old principle of a movable wedge 6, while the opposite
end can have a cradle 16 arranged for the fastening shaft
3. The fastening shaft 3 is a fixed, integrated standard
part on tools 4 for coupling of this type in various sizes
and is permanently welded to side fastening points on the

tool.

The quick coupling 1 comprises a frame 14 equipped with
associated side members 20. The cradle 16 is arranged to
rotate eccentrically with respect to its own mounting 9.
This means that the end pegs 10 on the cradle shaft 16
that are mounted in the side members 20 on the quick
coupling 1 are eccentrically placed with respect to the
geometry 11 of the cradle for the fastening shaft 3.
Furthermore, the end pegs 10 can be formed with a
corresponding radius to the cradle and can lie in a
correspondingly shaped rotary support in the side members
20. The end pegs 10 can be constructed as an integral part
of the cradle, or as shown in figure 5 the end pegs can be
constructed from a plate 10a that is mounted to the cradle

and which lies in the rotary support.

A pressure cylinder in the form of, for example, a
hydraulic jack 7 is fastened to the cradle 16 via a
fastening strut 16a and the wedge 6, and pushes the wedge
and the rotating cradle in opposite directions. The

eccentric rotation of the cradle 16 with respect to the
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centre of the fastening shaft 3, and also the placing of
the fastenings strut 16a provide propulsion and 1lift in
the same movement. This means that both the fastening
shafts 3 on the tool 4 are forced into the geometry of an
adapted radius, also the end where the traditional wedge 6
functions. This contributes to the tool 4 being completely
locked to the coupling 1 and the possibilities for slack

and wear are eliminated.

With the present principle the forward fastening bolt 3 is
wedged up against the side members 20 in the quick
coupling in that the cradle 16 is rotated in its
“Yeccentric mounting”. The result is then that each end of
the cradle 16 which is mounted against the side members 20
forces space until the rear fastening bolt is pressed
against the machined seat. Here the wedge also comes out
underneath and locks it from being able to move out of the
machined seat. Here, when one starts using the tool, the
forces that arise will go through the fastening bolts of
the tool, via the cradle mounting and into the side
members on the fastening. Enormous forces are required to
be able to get the cradle to rotate back to result in some
slack in the fastening. One can see this on the ratios of

the moment arms.

The quick coupling 1 is held static with a continuous
pressure from a hydraulic cylinder 7. The cylinder 7 is
preferably equipped with a safety valve 12 that is
triggered by a drop in pressure, this prevents the
equipment from falling off at possible breaks in the hose

on the digger.
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The present quick coupling relates to a quick coupling 1
free of wear between the ordinary fastening point 2 on
diggers 8 and the fastening shafts 3 on the tool 4. The
coupling is, in principle, intended for tools 4 that are
designed according to the standard for this type of
coupling 1. The aim is to eliminate wear between the tool
4 and the quick coupling 1. The eccentrically rotating
cradle 16 for the fastening shafts 3 on tools pre-stresses
and stretches up the system together with the wedge 6.
This takes place with help of the same power source, the
hydraulic jack 7 which has freedom to move both the
locking appliances simultaneously and in opposite
directions. The principle builds on that there is a
greater pre-tension force in the system from the jack 7
than from the load which is returned to the connection
under normal use. This will mean that the system has a
large efficiency to hold the position with continuous
static load from the jack 7. The solution required less
with respect to tolerance and can also be used on tools 4

that have been subjected to wear within realistic limits.

Figures 7-10 show in more detail a locking and securing
device according to the invention. Figure 7 shows a part
of the frame 14 that corresponds to the previously
described frame and comprises in the same way a cradle 16
that is mounted eccentrically and which is rotated with
the help of the pressure cylinder 7 connected to the
fastening strut 16a. Similarly, the wedge 6 is pushed out
and in with the help of the pressure cylinder 7.

The cradle 16 in the embodiment shown distinguishes itself
from the one previously described in that it is equipped

with a recess 18. The recess 18 can be a cut out groove
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which can run all the way or part of the way through the
material of the cradle 16. The recess 18 runs further in
the longitudinal direction in the cradle 16. Furthermore,
the cradle 16 can be equipped with a plate 22 that rotates
with the cradle, where the plate 22 can function as an
indicator that sticks out of the quick coupling 1 to
indicate that the cradle has rotated into place about the
fastening shaft 3 and also as an indicator that the
locking- and securing device 30 has engaged with the

cradle 16.

The figures 8, 9 and 10 show in more detail the locking-
and securing device 30. The locking- and securing device
30 is preferably fastened to or adjoining one or both side
members 20. As can be seen, the locking- and securing
device can, in one example embodiment, comprise a pin 32
that is arranged to be inserted into the recess 18. The
pin 32 can, for that matter, have any shape that fits into
the recess 18. Furthermore, the pin 32 can be arranged so
that it can glide as a sliding sleeve on a shaft 38, where
the shaft 38 is suspended in a forward and rear fastening
arm 44,46, for example, fastened to one of the side
members 20. A compression spring 40 is arranged about the
shaft 38 and pushes against a collar 42 of the pin 32. A
lower part of the pin (the sliding sleeve) can extend out
through a groove 48 in the forward fastening arm 44 and be
fastened to a first part of an articulated strut 34, 36.
Furthermore, the first part 34 of the strut is connected
to a second part 36 of the strut which is rotary mounted
to the rear fastening arm 46 so that the strut parts 34,36

form an angle with respect to each other.
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The figures 9 and 10 show in more detail how the locking-
and securing device 30 functions. In figure 9 the pin 32
of the locking- and securing device 30 has not engaged
with the recess 18 on the cradle 16, and the cradle 16 is
not prevented from turning to release or to take up the
fastening shaft 3. The wedge 6 is driven in and a front
edge of the wedge presses against the second part of the
strut 36, whereby the second part of the strut 36 rotates
(clockwise as shown in the figure), so that the first part
of the strut 34 pulls the pin 32 backwards (as shown in
the figure). Then, the collar 42 forces the compression
spring 40 so that it becomes compressed and pre-stressed.
In figure 10 the pressure cylinder 7 drives the wedge 6
out and rotates the cradle 16. The second part of the
strut 36 will then be free to rotate the opposite way
(anticlockwise in the figure) and the pin 32 will then be
pushed forward due to the influence of the first part of
the strut 34 and not least the compression spring 40.
Alternatively, the compression spring 40 can be arranged
in a different way than that shown to generate a
corresponding force, for example, in the articulated

connection between the two struts 34, 36.

The cradle 16 is then securely locked, as shown in figure
10 and prevented from moving. Furthermore, the wedge 6 1is
driven sufficiently out so that the fastening shaft 3 can
glide on the upside of the wedge. If the wedge
unexpectedly does not make proper contact so that the rear
fastening shaft is not fastened properly, accidents will
still be prevented as the forward fastening shaft lies

securely in the cradle 16.
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CLAIMS

1. Quick coupling (1) for fastening of a working tool

(4) to a machine (8), comprising a frame (14) equipped
with ordinary fastening appliances (12) for fastening to
the machine (8) and a pressure cylinder (7) arranged to
drive a first and a second locking device (5, 6) in
opposite directions and engage with respective first and
second fastening shafts (3) on the tool (4), where at
least one of said locking devices (5) comprises a cradle
(16) with an internal approximate U-shape that is arranged
to contain the fastening shaft (3), and which is mounted
to rotate eccentrically with respect to the centre axis of
the fastening shaft (3) under the influence of the
pressure cylinder (7), characterised 1in

that the quick coupling (1) is equipped with a locking-
and securing device (30) to prevent that the cradle (16)
rotates out of its engagement with the fastening shaft
(3), where the locking- and securing device (30) comprises
a pin (32) that is arranged to be inserted into a recess

(18) on the cradle (1l06).

2. Quick coupling (1) according to claim 1,
characterised in that the pin (32) of the
locking- and securing device (30) is arranged so that it
can be displaced in the frame (14) and which under the
influence of a pressure device (40), such as a compression
spring, is arranged to be displaced into the recess (18)
on the cradle (16) and which under the influence of an
opposite acting force is arranged to be displaced out of

the recess (18) on the cradle (16).
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3. Quick coupling (1) according to claim 2,
characterised 1in that the second locking
device (6), when being pulled in, is arranged to cause
said force to displace the pin (32) out of the recess (18)

on the cradle (1l06).

4., Quick coupling (1) according to claim 1,
characterised 1in that the pin (32) is
suspended displacable on a shaft (38), said shaft (38)
comprises a compression spring (40) that is arranged to
displace the pin (32) in the recess (18) on the cradle

(16) of the first locking device (5) and that the pin (32)
is connected with an articulated strut (34,36) which under
the influence of the second locking device (6) is arranged
to permit the displacement of the pin (32) in the recess
(18) when the second locking device (6) 1s driven out, and
to pull out the pin (32) from the recess (18) when the

second locking device (6) is driven in.

5. Quick coupling (1) according to claim 4,
characterised in

that the shaft (38) is suspended in a front and a
rear fastening arm (44,46),

that the compression spring (40) is arranged about
the shaft (38) and between said fastening arms (44,46),

that the pin (32) is formed as a sliding sleeve that
is arranged on the shaft (38),

that the pin (32) is equipped with a collar (42) that
rests against the compression spring (40),

that the pin (32) is arranged so that it can be
displaced along a groove in the forward fastening arm

(44),
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that the pin (32) is connected to a first part of the
articulated strut (34),

that a second part of the articulated strut (36) is
fastened to the rear fastening arm (46) and is

articulately connected to the first part (44).

6. Quick coupling (1) according to claim 1,
characterised 1in that the cradle (16)
comprises on either side an eccentrically mounted end peg
(10) arranged 1in respective side members (20) and that the
cradle (16) is arranged to contain the fastening shaft
(3), in the main, along the whole axial length of the
fastening shaft.

7. Quick coupling (1) according to claim 1,
characterised 1in that the second locking
device (6) 1s a wedge that is driven in by the pressure
cylinder (7) to engage with the second fastening shaft (3)
and that the wedge (6) is constructed in a plate form and
which runs, in the main, along the whole axial length of

the fastening shaft.

8. Quick coupling (1) according to claim 1,
characterised in that the pressure cylinder
(7) 1s a hydraulic jack arranged to give a continuous

pressure to both locking devices (5,60).

9. Quick coupling (1) according to claim 1,
characterised in that the pressure cylinder
(7) comprises a safety valve (12) arranged to be triggered

at a drop in pressure.
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10. Quick coupling (1) according to claim 6,
characterised in that the end peg (10) is
formed as a plate (10a) that is mounted to the cradle (16)
and which lies in rotational support in respective side

member (20).
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