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(57)  The invention relates to a device for crushing
and/or cutting material, comprising a frame (2-3) to be
coupled to the jib of an excavator or the like, a first jaw
(12) to be connected to the frame (3), which takes up a
fixed position with respect to the frame (3) during oper-
ation, a second jaw (13) that mates with said first jaw
(12), which second jaw (13) is pivotable about a pivot
pin (10) with respect to the frame (3) in a direction to-
wards the first jaw (12) and in a direction away from the
first jaw by means of a setting cylinder (8), said first jaw
(12) being provided with coupling means (21a,21b) that
are to interlock with coupling means (20a,20b) forming
part of the frame (3) for hooking the first jaw (12) to the

Device for crushing and/or cutting material.

frame (3).

The object of the invention is to provide a device,
which device on the one hand is of simple construction,
comprising few parts, and by means of which further-
more the assembly of jaws (12,13) can be connected to
and disconnected from the frame (3) in a quick, reliable
manner without having to carry out time-consuming ad-
justing operations. According to the invention, the cou-
pling means comprise two spaced-apart points for en-
gagement (21a,21b), where the first jaw (12) and the
frame (3) can interlock, and fixing means (23) are fur-
thermore provided for keeping the coupling means in-
terlocked.

Fig. 6A
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Description

[0001] The invention relates to a device for crushing
and/or cutting material, comprising a frame to be cou-
pled to the jib of an excavator or the like, a first jaw to
be connected to the frame, which takes up a fixed posi-
tion with respect to the frame during operation, a second
jaw that mates with said first jaw, which second jaw is
pivotable about a pivot pin with respect to the frame in
a direction towards the first jaw and in a direction away
from the first jaw by means of a setting cylinder, said
first jaw being provided with coupling means that are to
interlock with coupling means forming part of the frame
for hooking the first jaw to the frame.

[0002] Such a device is known, for example from Eu-
ropean patent No. 0 641 618 B1. Two pin bores must
be aligned with corresponding openings formed in the
frame for connecting the first jaw to the frame. After
alignment, the first jaw is connected to the frame by
means of fixing pins, which must be driven through the
aligned openings and pin bores by means of a hand tool.
Likewise, the fixing pins must be removed from the
aligned openings and pin bores by means of a hand tool
for disconnecting the first jaw from the frame.

[0003] The connecting and disconnecting method as
described in European patent No. 0 614 618 is now con-
sidered to be laborious and time-consuming. In addition,
the alignment of the first jaw with the frame and the sub-
sequent provision of the fixing pins is made more difficult
by the presence of dirt (sand, water, etc) that may ac-
cumulate between the various parts, and also by defor-
mations of material on the various parts, which may oc-
cur during normal use of the device. Said deformations
affect the dimensions of the various parts, making it dif-
ficult in the long run to precisely align the first jaw and
the frame and to connect and disconnect the first jaw to
the frame.

[0004] The object of the invention is to overcome the
above drawbacks and to provide a device of the kind
referred to in the introduction, which device on the one
hand is of simple construction, comprising fewer parts,
and by means of which furthermore the assembly of
jaws can be connected to and disconnected from the
frame in a quick, reliable manner without having to carry
out time-consuming adjusting operations. According to
the invention, the coupling means furthermore comprise
two spaced-apart points for engagement, where the first
jaw and the frame can interlock, and fixing means are
furthermore provided for keeping the coupling means in-
terlocked.

[0005] In this way a reliable and above all quick cou-
pling method is obtained, which on the one hand is not
liable to wear or other kinds of deformations, and which
on the other hand does not require any additional, time-
consuming adjusting operations.

[0006] In a specific, functional embodiment, which
guarantees rapid coupling and uncoupling, the coupling
means comprise hook-shaped parts on the one hand
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and pins fitting in said hook-shaped parts, which func-
tion as first and second points of engagement, on the
other hand. The points of engagement may be provided
on the first jaw and the hook-shaped parts may be pro-
vided on the frame.

[0007] In a very functional embodiment, the first point
of engagement is located on the pivot pin, which pivot
pin is provided with projecting pin ends, which function
as first points of engagement. The construction that is
obtained in this way is not only simpler but above all
stronger (stiffer), because all the forces that act on the
pivot pin are directly transmitted to the frame.

[0008] More in particular, the device according to the
invention is characterized in that the fixing means com-
prise at least one extension element, which, in a first
position of use, enables the coupling means to become
disengaged from each other and which, in a second po-
sition of use, keeps at least one pin in engagement with
a corresponding hook-shaped part. This simple con-
struction makes it possible to connect the first jaw to the
frame and disconnect it therefrom quickly and without
time-consuming operations and maintain said connec-
tion during operation.

[0009] More specifically, the fixing means can be hy-
draulically actuated, in particular by means of the hy-
draulics of the setting cylinder. This enables a simple
construction of the device according to the invention as
regards the manner of coupling.

[0010] In one embodiment, the extension element is
a spindle, whilst in another embodiment the extension
element is the piston of an extension cylinder.

[0011] In this latter embodiment, the extension cylin-
der comprises two chambers, which chambers are con-
nected to the hydraulics of the setting cylinder via a four-
way adjusting valve. This enables a simple manner of
actuating the fixing means and operating the setting cyl-
inder. More in particular, a non-return valve is mounted
in the hydraulic line to the chamber for the outward
stroke, which valve functions to prevent the fixing from
being undesirably released during normal operation.
[0012] In a specific embodiment, the outer circumfer-
ence of each pin end may furthermore be provided with
a bevelled surface, which functions as a contact surface
for the extension element. This guarantees a correct en-
gagement between the extension elements and the cou-
pling means.

[0013] The invention will now be explained in more
detail with reference to a drawing, in which:

Fig. 1 shows an embodiment of a device according
to the prior art, which is coupled to the jib of an ex-
cavator;

Fig. 2 shows a device according to the prior art;
Figs. 3a-3c are partial views of the prior art device
that is shown in Fig. 2;

Fig. 4 shows a first embodiment of a device accord-
ing to the invention;

Figs. 5a and 5b are further views of an embodiment
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of a device according to the invention ;

Figs. 6a and 6b are other views of an embodiment
of a device according to the invention;

Fig. 7 shows an embodiment of the hydraulics for
use with a device according to the invention.

[0014] Forabetter understanding of the invention, like
parts will be indicated by the same numerals in the de-
scription of the figures below.

[0015] The prior art device that is shown in Figs. 1-3
comprises a frame 1 including a first frame part 2, which
frame part 2 is coupled to a second frame part 3 by
means of a turntable 2'. The two frame parts 2 and 3 are
rotatable with respect to each other by means not
shown, for example hydraulically operated setting
means, which are known per se.

[0016] The frame part 2 is fitted with coupling means
4, 4' that are known per se, by which the device 1 can
be coupled to the end of an arm 51 of an excavator 50
or a similar earthmoving machine, for example.

[0017] Furthermore, a first jaw 12 is connected to the
frame part 3 of the frame 1 by means of a pivot pin 10
and a pin 11, which is spaced from the pivot pin 10, ex-
tending parallel thereto. The two pins 10 and 11 are ac-
commodated in corresponding openings or bores 3a-3b
formed in the frame part 3. Furthermore, a second mov-
able jaw 13 can be pivoted about the pivot pin 10 by the
setting cylinder 8, to which purpose the end 14a of a
piston rod 14 of the setting cylinder 8 is coupled to one
end of the pivotable jaw 13 by means of a pin 15 that
extends parallel to the pivot pin 10. The setting cylinder
8 pivoted in the frame part 3 about pivot point 9 so as to
enable outward movement of the piston rod 14.

[0018] To exchange the jaws 12-13 of a prior art de-
vice 1, which is mounted to the jib 51 of an excavator in
the manner that is shown in Fig. 1, the pins 10, 11 and
15 must be removed in the position in which the device
1 is supported by the jib 51 in the manner that is shown
in Fig. 1, preferably after the jaws 12 and 13 have been
closed. The jaws 12-13 will remain connected to the jib
51, because the jaws will remain supported by hook-
shaped parts 98, which engage behind a pin 101 of the
frame part 3.

[0019] To disconnect the jaws 12-13, the free end of
the fixed jaw 12 must be supported on the ground
through suitable pivoting of the jib 51 of the excavator
50, as is shown in Fig. 2. Then the pin 15 must be re-
moved by means of a hand tool, for example a sledge-
hammer, as is also shown in Fig. 2. The pins 10 and 11
must be removed by means of the same hand tool as
well.

[0020] The frame part 3 can be disconnected from the
first jaw 12 through suitable pivoting of the jib 51 of the
excavator 50, as is shown from the left to the right in the
successive views (a), (b) and (c) of Fig. 3, wherein the
pins 101 are completely withdrawn from the hook-
shaped parts 98 and the interconnected jaws 12 and 13
can be left behind on the ground, as is shown in view
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(c) of Fig. 3.

[0021] It will be apparent that the reverse order will be
used for connecting the jaws. First the rod or pin 101 is
hooked into the hook-shaped parts 98 through suitable
manipulation of the frame part 3 that is coupled to the
end of the jib 51, after which the coupled jaws 12-13 can
be lifted in such a manner that they will pivot about the
pin 101 until the fixed first jaw 12 abuts against the frame
part 3.

[0022] Inthis position the passages formed in the jaws
12-13 for receiving the pins 10 and 11 will be aligned
with the respective openings 3a-3b in the frame part 3.
Subsequently, the pins 10-11 must be fitted by hand
again. After the pins 10 and 11 have been fitted, the eye
14a fixed to the end of the piston rod 14 can be moved
to a suitable position for inserting the pin 15 by moving
the piston rod 14 outward.

[0023] The above-described coupling and uncoupling
method according to the prior art is very laborious and
time-consuming. The presence of dirt (sand, water, etc)
that may accumulate between the various parts inter-
feres with the alignment of the first jaw 12 with the frame
part 3 and the subsequent insertion of the pins 10 and
11. Furthermore, as a result of the intensive use the var-
ious parts are subject to wear and to deformations of
material. Said deformations affect the dimensions of the
various parts, making it difficult in the long run to pre-
cisely align the first jaw and the frame and to couple and
uncouple the first jaw 12 and the frame part 3.

[0024] Figs. 4, 5a-5b and 6a-6b show an embodiment
of a device according to the invention that does not ex-
hibit the above-described drawbacks of the prior art. As
is shown in Figs. 4 and 5a-5b, which show the frame 2-3
(Fig. 4) and the assembly of the first jaw 12 and the sec-
ond jaw 13 (Figs. 5a-5b), said frame and said assembly
are according to the invention provided with coupling
means 20a-20b and 21-21b, respectively, which jointly
form two points of engagement, which enable the frame
2, 3 and the assembly of jaws 12-13 to interlock.
[0025] The coupling means 20a-20b as provided on
the frame part 3 are configured as hook-shaped parts,
which engage round projecting pins 21a-21b formed on
the first jaw 12, which function as first and second points
of engagement. Using this coupling method, the first jaw
12 and the further jaw 13 can be coupled to the frame
part 3 in a simple manner by skilfully pivoting the frame
part 3 by means of the jib of an excavator (see Fig. 1).
[0026] The points of engagement 21a-21b are config-
ured as projecting stub ends, more in particular, the first
point of engagement 21a forms part of the pivot pin 10.
The pivot pin 10 is provided with projecting pin ends 21a,
behind which the hook-shaped part 20a of the frame part
3 can hook.

[0027] According to the invention, fixing means 23 are
furthermore provided, which function to keep the cou-
pling means 20a-21a, 20b-21b interlocked.

[0028] The fixing means 23 are provided with an ex-
tension element 24, which can be suitably extended af-
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ter the projecting pin ends 21a-21b of the first jaw 12
and the hook-shaped parts 20a-20b of the frame part 3
have been hooked together, so that the pin end 21b is
retained in the hook-shaped part 20a. In this way a re-
liable engagement between the frame part 3 and the first
jaw 12 is ensured and undesirable detachment of the
first jaw 12 from the frame part 3 during operation is pre-
vented.

[0029] Above all, the hook-shaped parts 20a and 20b
are mounted to the frame part 3 in such a manner that
said frame part 3 can optimally absorb most of the forces
exerted by the setting cylinder 8. This significantly re-
duces the risk of play. Furthermore, the hook-shaped
parts 20a-20b and the fixing means 24 are formed or
integrated in the side walls of the frame part 3. On the
one hand a more robust construction is obtained in this
manner, which enables the hook-shaped parts 20a-20b
to absorb large forces exerted thereon by the setting cyl-
inder 8 and/or the jaws 12-13 during operation. On the
other hand it is thus ensured that the setting cylinder
remains accessible for maintenance and the like.
[0030] In contrast to the prior art it is not necessary to
fit additional pins or locking members by hand after the
first jaw 12 has been connected to the frame part 3. Itis
only necessary to connect the second jaw 13 to the end
14 a of the extension rod 14 of the setting cylinder 8 by
means of the pin 15.

[0031] To ensure that the projecting pins 21a-21b are
properly retained in the corresponding hook-shaped
parts 20a-20b, the circumferential surface of the project-
ing pin 21b is provided with a flattened portion 22, which
functions as a contact surface for the extension element
24. In an optional embodiment, the pins 21a-21b are ac-
commodated in the frame part 3 with some play, so that
the contact surface 22 can adjust itself upon engage-
ment with the hook-shaped parts 20a-20b so as to effect
an optimum abutment of and engagement with the out-
wardly moved extension element 24.

[0032] The extension element 24 of the fixing means
23 may be in the form of a spindle, for example, or the
piston of an extension cylinder. In both embodiments the
extension element may be hydraulically actuated, in
particular by the hydraulics of the setting cylinder 8. This
makes it possible to use a simple construction for the
device, making use of existing driving and/or actuating
techniques, so that it is not necessary to provide sepa-
rate, additional driving means.

[0033] One embodiment of the driving hydraulics of
the fixing means 23 is shown in Fig. 7.

[0034] The fixing means 23 are connected to the hy-
draulics of the setting cylinder 8 by means of a four-way
adjusting valve 26. The setting cylinder 8 has two cylin-
der chambers 8a and 8b for supplying a hydraulic me-
dium under pressure (e.qg. oil) via the hydraulic lines 8a'
and 8b', respectively, for the outward stroke and the in-
ward stroke, respectively, of the extension rod 14, which
is connected to the second jaw 13, as is shown in the
preceding figures.
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[0035] With a view to ensuring a reliable operation it
is essential that the engagement between the coupling
means 20a-21b and 20b-21b be maintained when the
first jaw 13 is being connected to the frame part 3. To
that end, the extended position of the extension element
24 must be permanently maintained during operation,
which means that the operating pressure of the hydrau-
lic medium in the cylinder chamber 23a is to be main-
tained.

[0036] During the inward stroke of the extension rod
14, a medium under pressure (e.g. oil) will be supplied
to the cylinder chamber 8b via the supply line 8b'. In the
position of the four-way adjusting valve 26 that is shown
in Fig. 7, the pressurised medium will be carried to the
cylinder chambers 23a via the supply line 8b', the ad-
justing valve 26 and the supply lines 28' and 23a', via
the one-way valves 25. The pressure increase in the cyl-
inder chamber 23a that is created in this manner causes
the extension elements 24 to extend, which extension
elements thus ensure the engagement between the pro-
jecting pins 21b and the corresponding hook-shaped el-
ement 20b.

[0037] The one-way valves 25 guarantee or maintain
the operating pressure in the cylinder chamber 23a, thus
preventing undesirable return movement of the exten-
sion element 24, as a result of which the engagement
between the coupling means 20a-21a and 20b-21b
would be lost, which would lead to risky operating con-
ditions.

[0038] During the outward stroke of the extension rod
14, pressurised hydraulic medium will be supplied to the
cylinder chamber 8a via the supply line 8a'. The one-
way valve 27 in the line section 29' prevents the pres-
surized medium that is being supplied via the line 8a'
from being carried to the cylinder chamber of the fixing
means 23 via the adjusting valve 26, the line 29' and the
line 23b'. The hydraulic medium that is present in the
cylinder chamber 8b will be returned to a storage vessel
via the line 8b'.

[0039] The one-way valves 25 prevent the pressu-
rised medium in the cylinder chamber 23a from flowing
to the storage vessel via the lines 23a' and 28' and via
the adjusting valve 26 and the line 8b'. This prevents
undesirable return movement of the extension element
24,

[0040] To disconnectthe firstjaw 12 (together with the
second jaw 13), the second jaw 13 must be closed,
which is done by causing the extension rod 14 to move
outward. This causes the second jaw 13 to move to-
wards the first jaw 12. The jaw 13 is disconnected from
the extension rod 14 in the closed position by removing
the pin 15. Following this, the extension rod 14 is retract-
ed from its extended position under the influence of me-
dium under pressure. During the inward stroke of the
extension rod 14, the medium that is present in the
chamber 8a is carried back, for example to a storage
vessel, in non-pressurised condition via the line 8a'. The
one-way valve 27 prevents said medium from being car-
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ried to the chambers 23b of the fixing means 23 via the
adjusting valve 26, the line 29' and via the lines 23b'.
After being retracted, the extension rod 14 is locked or
secured or fixed by means of a locking pin (not shown).
As aresult, the extension cylinder 14 does not interfere
with the coupling and uncoupling of the jaws 12-13.
[0041] Subsequently, the adjusting valve 26 is turned
through 90°, so that the line 8b' is connected to the line
section 23b' and the cylinder chambers 23b. The cylin-
der chambers 23a are connected to the line 8a' via the
line 23a' and the valve 26. Then the line 8b' is pressu-
rized, so that medium under pressure is carried to the
cylinder chambers 23b via the valve 26, the line section
29'and the line 23b'. The one-way valves 25 are in com-
munication with the lines 23b' via an excess pressure
pipe 25', so that the one-way valves 25 are opened
when the pressure in the lines 23b' and the cylinder
chambers 23b increases.

[0042] Thus, the extension element 24 can be re-
turned or retracted, and the hydraulic medium that is
present in the chamber 23a can be discharged in non-
pressurized condition via the open one-way valve 25,
the lines 23a' and the line 28', the adjusting valve 26,
the one-way valve 27 and the line 8a'.

[0043] After retraction of the extension elements 24,
the coupling means 20a-20b, 21a-21b apart by a recti-
linear movement of the frame 2-3. The assembly of the
first jaw 12 and the second jaw 13 remains behind on
the supporting surface. Subsequently, another jaw as-
sembly can be coupled to the frame part 3 again in the
reverse order. The operator of the excavating machine
does not need to pivot the frame 3, therefore, he only
needs to impose a rectilinear movement, so that cou-
pling and uncoupling can be carried out in a simpler and
more rapid manner, in contrast to the techniques that
are currently known.

[0044] Another tool provided with similar coupling
means can be coupled to the frame part in a very simple
and rapid manner, after which the adjusting valve 26
must be adjusted a quarter turn again (as shown in Fig.
7). By subsequently supplying a medium under pres-
sure via the supply line 8b', said medium will on the one
hand be carried to the chamber 8b, thereby maintaining
the extension rod 14 in the retracted position thereof.
On the other hand, the pressurised medium will be car-
ried to the chambers 23a of the fixing means 23 via the
adjusting valve 26 and the lines 28' and 23a' via the one-
way valves. As a result of the pressure build-up in said
chambers 23a, the extension element 24 is moved to its
outward position and maintained in that position. The
medium that is present in the chambers 23b will be dis-
charged in non-pressurised condition via the lines 23b',
the line 29', the adjusting valve 26 and the one-way
valve 27 via the other line 8a.

[0045] It will be understood that a very rapid and safe
exchange system for a gripping or demolishing tool is
realised by means of this construction, which obviates
the need for additional operations, such as the manual
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placement and removal of pins that is required in the
prior art. Using the invention, a tool can be quickly cou-
pled and uncoupled by means of the frame that is con-
nected to the jib of an excavating machine, whilst fur-
thermore the coupling or engagement between the
frame part and the tool in question can be ensured under
all operating conditions. This guarantees a safe opera-
tion of the device, whilst the risk of undesirable detach-
ment of the tool from the frame part (with the dangerous
situations that may result therefrom) is ruled out.
[0046] The extension elements 24 are locked to the
frame part 3 by means of a locking pawl or pin 23' (see
Fig. 6B). If an undesirable malfunction in the hydraulic
system should occur, the extension element 24 can be
also be disconnected mechanically by manually remov-
ing the locking pawl 23'. If the extension elements 24
are in the form of a spindle, said elements can likewise
by manually turned to their retracted position (using a
suitable tool) in the case of a hydraulic malfunction.

Claims

1. A device for crushing and/or cutting material, com-
prising

aframe to be coupled to the jib of an excavator
or the like,

afirst jaw to be connected to the frame, which
takes up a fixed position with respect to the frame
during operation,

a second jaw that mates with said first jaw,
which second jaw is pivotable about a pivot pin with
respect to the frame in a direction towards the first
jaw and in a direction away from the first jaw by
means of a setting cylinder,

said first jaw being provided with coupling
means that are to interlock with coupling means
forming part of the frame for hooking the first jaw to
the frame, characterized in that

the coupling means furthermore comprise two
spaced-apart points for engagement, where the first
jaw and the frame can interlock, and fixing means
are furthermore provided for keeping the coupling
means interlocked.

2. A device according to claim 1, characterized in
that said coupling means comprise hook-shaped
parts on the one hand and pins fitting in said hook-
shaped parts, which function as first and second
points of engagement, on the other hand.

3. A device according to claim 2, characterized in
that the points of engagement are provided on the
first jaw and the hook-shaped parts are provided on
the frame.

4. A device according to any one or more of the pre-
ceding claims, characterized in that the first point
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of engagement is located on the pivot pin.

A device according to claim 4, characterized in
that said pivot pin is provided with projecting pin
ends, which function as first points of engagement.

A device according to any one or more of the pre-
ceding claims, characterized in that the fixing
means comprise at least one extension element,
which, in a first position of use, enables the coupling
means to become disengaged from each other and
which, in a second position of use, keeps at least
one pin in engagement with a corresponding hook-
shaped part.

A device according to claim 6, characterized in
that the fixing means can be hydraulically actuated,
in particular by means of the hydraulics of the set-
ting cylinder.

A device according to claim 6 or 7, characterized
in that the extension element is a spindle.

A device according to claim 6 or 7, characterized
in that the extension element is the piston of an ex-
tension cylinder.

A device according to claim 9, characterized in
that the extension cylinder comprises two cham-
bers, which chambers are connected to the hydrau-
lics of the setting cylinder via a four-way adjusting
valve.

A device according to claim 10, characterized in
that a non-return valve is mounted in the hydraulic
line to the chamber for the outward stroke.

A device according to any one of the claims 6-11,
characterized in that the outer circumference of
each pin end is provided with a bevelled surface,
which functions as a contact surface for the exten-
sion element.
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