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Abstract

The present invention relates to a quick-hitch for coupling a tool to an excavator arm
or to a similar tool manipulator, comprising two hitch halves that can be latched to-
gether and that comprise at least one pair of latching parts with which a displacable
latch is associated, an actuating cylinder being provided for actuating the latch. Ac-
cording to the invention, the actuating cylinder has a mechanical blocking unit for
locking the latching position of the bolt, having a lead screw which is in a threaded
engagement with the piston and/or the piston rod of the actuating cylinder, so that
the piston is only displaceable by turning the lead screw, as well as a releasable anti-
rotation device for the lead screw.
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QUICK-HITCH FOR CONSTRUCTION VEHICLE TOOLS

The presentinvention relates to a quick-hitch forcoupling a tool to an excavator arm
or to a similar tool manipulator, comprising two hitch halves that can be latched to-
gether and that comprise at least one pair of latching parts with which a retractable
andextractable latch is associated, an actuating cylinderbeing provided for actuating
the latch.

Quick couplingsforcoupling varioustools, such as rakers, clamshell buckets ordem-
olition claws, to an excavator arm or similar tool guides such as articulated am jibs,
are often used on construction vehicles such as hydraulic excavators, or articulated
grabbers such as wood handling machines ordemolition devices, or similar material
handling machines, in order to be able to use different tools without long retooling

times.

As latching elements, quick couplings of this kind can in particular comprise two mu-
tually spaced latching shafts on one coupling part, while the other coupling part, in
particular the coupling part on the excavator arm side, can comprise a preferably
hook-shaped coupling receptacle forhooking in a first of the two latching shafts, and
a latching receptacle for latching to the second latching shaft. After the first latching
shaft has been hooked into the coupling receptacle, the two coupling parts can be
pivoted relative to one another, wherein the latching shaftlocated in the coupling
receptacle forms the axis of rotation, such that the second latching shaftis inserted
or pivoted into the latching receptacle, where said second latching shaft can then be
latched, for example in the manner of an extensible chock, by means of a latching
element, such that it is at the same time also no longer possible to move the first
latching shaftout of the coupling receptacle. in order to move said latching element,
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an adjustment actuatorthatis actuated by external energyis provided, which actuator
can for example be designed as a hydrauliccylinder and is typically actuatable by
means of hydraulic pressure, from the device.

In this case, said latching shafts on one of the coupling parts can be formed by latch-
ing bolts which can extend on the corresponding coupling part, in particular so as to
be mutually parallel, wherein it may also be possible, however, for other structural
parts of the coupling part, such as protruding lugs, axle journals, engagement stubs
in the form of protrusions or recesses, for example in the form of pockets, to be used
as the latching part, instead of such bolts, the shape of which partsis matched to the

coupling receptacle or the latching receptacle of the other coupling part.

Quick couplings of this kind are also subject to standards with respect to the dimen-
sions and the latching parts, in order to ensure the compatibility of a coupling half
used on the excavator arm with various tools on which a coupling half is mounted
and which, depending on the tool, may originate from various manufacturers and
must be sufficiently compatible with the arm-side coupling half thatthe two coupling
halves can come together and latch. Standardization of this kind is achieved for ex-
ample in the form of what is known as the S-couplerorthe S-standard, which speci-
fiesthe dimensionsandarrangementofthe latching elementsandreceivingjaws and
was specified by the Swedish institute Maskinleverantérema and was last published
on 28 May 2010. Said S-coupler comprises, in the manner described above, two
mutually parallel transverse bolts as latching parts on one coupling half, while the
other coupling half comprises a jaw-ike coupling receptacle on one side, and an L-
shaped latching receptacle on the other side, on opposing end faces, which recepta-
cles can be locked or closed to form a receptacle which isthen also U-shapedor jaw-

like, by means of a pair of extractable latching bolts.

Further examples of quick couplings of this kind are known from documents EP 1
852 555 A2, DE 20 2012 007 124 U1 and DE 20 2014 001 328 U1.
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The transverse bolt, which is moved into a receiving jaw, is usually secured or fixed
there by a latch, which can be actuated by a hydraulicactuating cylinder. In this re-
spect, itis known to bias the latch into the latching position by means of a spring and
to use the hydrauliccylinderonlyforopening,whereasit may also be intendedto use
the actuating cylinder for both latching and unlatching. In both cases, the latch must
be secured in its latching position to reliably prevent unintentional unlatching of the
quick-hitch. An option in this case is to latch the actuating cylinder, which is usually
achieved hydraulically by shutting off the inletto the cylinderchamberthat drives the
actuating cylinderinto the latching position by means of a valve, so that the pressure
medium in the pressure chamber will no longer be able to escape and thus to move
to the latching position. Such hydrauliclocking is in itself favorable in terms of the

space required on the cylinder, which is significant since the installation space avail-
able on the quick-hitch is very limited.

Nevertheless, reliable locking of the latch in the latching position must be ensured
even if the hydraulic system of the excavator or the machine to which the quick-hitch
is attached fails. Yet such a locking device, which is safe against hydraulicfailures,
on the one hand needs to take into accountthe very limited space available on the
quick-hitch, and on the other hand, additional components protruding beyond the
outer contours of the quick-hitch halves should be avoided as far as possible so as
to avoid providing an attack surface during rough construction site operation, which

could lead to damage or even breakage of the locking device if it gets caughton
stones, brickwork and the like.

On the other hand, the locking mechanism must still be very stable and reliably with-
stand the high forces acting on the quick-hitch, which in itself precludes a fragile de-
sign of the locking components. As the entire working forces acting on the tool, for
example the full workingloadsof a grab bucketplungingintothe soil or subsoil, have
to be carried away via the two transverse bolts of the quick-hitch,there are concen-
trated very high forces which, though not acting on the bolt in the direction of the

opening movement, still tug atit. Since the bolts are often wedge-shaped in order to
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force the transverse bolts into the receiving jaws, forces can also be applied to the

boltin the opening direction via the wedge surface.

So proceeding from this, it is therefore the underlying object of the present invention
to provide an improved quick-hitch of the initially named kind which avoids disad-
vantages of the prior art and furtherdevelops the latter in an advantageous manner.
In particular, a space-saving lockingdevice that can be integrated into the installation
space of the quick-hitchis to be created for fixing the latch in the latching position,
which withstands high forces and is easy and reliable to operate even underrough
operating conditions.

Said task is solved, according to the invention, with a quick-hitch as claimed in claim
1. Preferred embodiments of the invention are the subject-matter of the dependent

claims.

ltistherefore proposed to integrate the locking device forfixingthelatch inits latching
position into the actuating cylinderin order to avoid protruding of additional compo-
nents beyond the outer contours of the quick-hitch andto benefitfrom the protected
installation position of the actuating cylinder. Accordingto the invention, the actuating
cylinder has a mechanical blocking unitfor locking the latching position of the bolt,
having a lead screw which isin a threaded engagementwith the piston and/or the
piston rod of the actuating cylinder, so that the piston is only displaceable by tuming
the lead screw, as well as a releasable anti-rotation device for the lead screw. Due
to the implementation through the lead screw, very high locking forces on the bolt
can be absorbed by relatively small reaction forces on the anti-rotation device. At the
same time, the solid, force transmitting components of the actuatingcylinderare used
to lock thelatch, sothat the latch is reliably secured withoutrequiring additional space
in the limited installation space on the quick-hitch. The actuating cylinder simultane-
ously forms the locking device or the mechanical blocking unit and in this respect
fulfilsadual function,wherein the actuating cylindercan adjustthe latch hydraulically

or by means of pressure medium and lock it mechanically.
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In further embodiments of the invention, both the lead screw and the anti-rotation
device may be arranged inside the cylinder so that the mechanical blocking unitis
fully integrated into the actuating cylinder.

In order to be able to release or engage the anti-rotation device, in an advantageous
further embodiment of the invention the anti-rotation device can be mounted in a
rotationally fixed but axially movable manner, so that the lead screw can be fixed or
released by axial adjustment of the anti-rotation device in the longitudinal direction of
the cylinder. In principle, the kinematically reversed adjusting of the spindle in the
axial, i.e. longitudinal, direction of the piston could be considered as an alternative or
additionallyin orderto engage and disengage the spindlewith the anti-rotation device
and thereby fix or release it rotationally. By axially adjusting the anti-rotation device
and the threaded stem relative to each other, the threaded stem, which is itself rotat-
ably mounted, can be engaged and disengaged with the non-rotatably mounted ant-
rotation device.

In an advantageous furtherembodiment of the invention, however, said lead screw
may be mounted so as to be rotatable butaxially fixed, while the anti-rotation device
is mounted so as to be axially displaceable but rotationally fixed. in this way there
can be achieved a clearance-free locking of the latch, whereas provision can be

made for a simple adjustmentof the anti-rotation part.

In an advantageous further development of the invention, said anti-rotation device
may comprise alockingringorlocking plate which may extend at least approximately
in a plane transverse to the longitudinal axis of the spindle and may be axially mov-
able in the longitudinal direction of the cylinder, rotationally fixed, in order to engage
with and disengage from the lead screw and/or a lead screw head by adjustmentin

the axial direction.
On the one hand, such a locking ring or locking plate does not add much weightin

the axial direction and therefore avoids an increase in the axial length ofthe actuating

cylinderor a reduction in the axial travel for a given axial dimension of the cylinder,
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whereas on the other hand, the torque required to secure the lead screw against
rotation can be well distributed or the forces acting to secure rotation can be intro-
ducedin a distributed manner.

The axially displaceable but rotationally fixed mounting of the locking ring or of the
anti-rotation element can advantageously take place on the cylinder of the actuating
cylinder, wherein, forexample, the locking ring or the anti-rotation elementcan have
an outer contour which deviates from the circular shape and the displacementor
installation space of the cylinderin which the anti-rotation elementis accommodated
can have an innercircumferential wall which deviates from the circular shape and on
which the locking ring orthe anti-rotation elementis located. For example, the cylin-
der of the actuating cylinder may have an approximately rectangularorhexagonal or
elliptical or oval installation space forthe locking ring orlatching element, which may
have an outer circumference adapted to be axially displaced but not rotated. Advan-
tageously, the outer circumferential contour of the locking ring can substantially cor-
respondto the innercircumferential contourofthe installation space, so thatthe outer
ring can slide along the wall of the installation ring in a guided manner and at the
same time is secured against rotation.

As an alternative or in addition to a support against rotation on the innerwall of the
cylinder, the anti-rotation element can also be secured against rotation by separate
sliding guide profiles located in the interior of the actuating cylinder. For example,
provision can be made for guide rods extending in the longitudinal direction of the
cylinder, along which there can slide the locking ring or the anti-rotation elementwith
the corresponding recesses. Alternatively or additionally, the locking ring could also
have projecting guide pins which can be slidably guided in guide bores, for example

in the base of the cylinderhead, to allow axial adjustment and prevent rotation.

In furtherdevelopment of the invention, said lockingring or anti-rotation elementmay
comprise latching clawsand/orlatchingrecesses facing the lead screw and/or alead
screw head, which may be engaged and disengaged from counter-recesses and/or

counter-claws on the lead screw and/or lead screw head by axial adjustment of the
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anti-rotation elementandlead screw relative to each otherin the longitudinal direction
of the cylinder. Advantageously, a plurality of latching claws may be arranged in an
annulary distributed mannerso as to be able to engage in claw recesses which are

also arranged in an annularly distributed manner.

The anti-rotation device can be designed to lock in opposite directions, or altema-
tively onlyin onedirection, in particularin such away that a rotation of the lead screw,
which occurs when the actuating cylinder drives the bolt into the latching position, is
possible even when the anti-rotation device is in latching engagementandthe anti-
rotation device reliably locks only an opposite rotation of the lead screw. This type of
configuration of the anti-rotation device, locking on one side or in one direction, can
be similar to that of ratchet spanners, which, forexample, allow a screw to be turned
clockwiseandthen slipthrough when itisretightened or reset in the counterclockwise
direction. Such an anti-rotation device that locks in one direction only ensures that
the bolt can always be moved by the actuating cylinderin its fully latching position

withoutthe risk of the anti-rotation device latching too early.

For example, said latching claws, which may be arranged in an annulardistribution,
may have flanks of differentshapes in the circumferential direction. For example, on
one side, provision can be made for flanks that are approximately perpendicularto
the direction of rotation, while the counter-flanks can be configured as wedge sur-
faces that can be overrun by the counter-contour of the latching engagement ele-

ments.

In further developments of the invention, provision can be made on said locking ring
or locking plate for latching claws projecting in the axial direction and/or latching re-
cesses recessed in the axial direction. The counter-contours to this in the form of
latching recesses and/or latching claws can also be formed on the lead screw head

and/or on the lead screw itselfin an axially projecting and/or recessed manner.

Alternatively or additionally, however, provision could also be made for radially pro-

jecting latching claws which can enter radial latching recesses which may be open
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towards an axial side. For example, provision can be made on the locking ring for
radially inwardly projecting latching claws orteeth which can enterlatching recesses
or tooth gaps on the outer circumference of the lead screw, in particularon a spindle

shoulderor atthe spindle end.

The anti-rotation device can advantageously be actuated by pressure means or hy-
draulically, in particular axially. For this purpose, the anti-rotation element, for exam-
ple said locking plate or locking ring, could be configured as a piston and guided
axially displaceably in a pressure chamber in the cylinder, so that axial adjustment
can be achieved by applying pressure to the chamber in which the locking ring or

locking plate is guided displaceably.

Alternatively or additionally, however, the antirotation element can also be adjusted
by separate pistons, for example plunger pistons. In this case, the anti-rotation de-
vice, for example in the form of said locking plate or locking ring, can be accommo-
dated in an axially movable manner, in particular guided in a displaceable manner,
in a movement space inside the actuating cylinder. For axial adjustment, provision
can advantageously be made for a plurality of actuating elements, forexample in the
form of said plunger pistons, which can, forexample, be guided displaceably in bore-
hole-shaped pressure chambers in order to project more or less far out of the bore-

hole-shaped chambers depending on the pressure medium applied.

Instead of hydraulic actuation, itwould also be possible, alternatively or additionally,
to adjust the anti-rotation element axially by actuating elements actuated in another
way, for example by electromagnetically adjustable actuating elements.

In furtherembodiments of the invention, a plurality ofactuating elements, forexample
3 or 4 or even more than 5 actuating elements, may be arranged distributed around

the circumference in orderto axially adjust the anti-rotation element.

Advantageously, the anti-rotation element may be biased into its latching position,

wherein a suitable biasing device may comprise, for example, one or more spring
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elements which attempt to drive the anti-rotation elementintothe latching position by
spring force. Hydraulic and/or electromagnetic actuation can be used to release the
anti-rotation device, which can overcome said spring forces.

The piston and/or piston rod of the actuating cylinder may have a spindle recess into
which the lead screw may extend, or which allows the piston and/or piston rod to be
driven over the lead screw. In this case, provision can be made on the piston and/or
on the piston rod for a thread which is in screw engagementwith the thread of the

lead screw.

The anti-rotation device can be arranged in the area of a cylinderbase which is lo-
cated at the end of the pressure chamber acting on the piston, wherein this can in
particularbe the side facing away from the piston rod.

In order to make good use of the installation space available on the quick-hitch halves
and to create a secure arrangement, the actuating and locking cylinder can advanta-
geously be accommodated in an interior space of one hitch half between its outer
walls, wherein the actuating and locking cylinder can be positioned in particular be-
tween two receiving jaws into which the other hitch half can be inserted with trans-
verse bolts or transverse profiles attached thereto.

In this case, the actuating and locking cylinder can advantageously be installed tilted
at an angle with respect to a plane which is determined by the transverse bolt axes
passing through the receiving jaws. In particular, the inclined actuator and locking
cylinderassembly can be so oriented that the cylinderlongitudinal axis extends past
the two receiving jaws at an acute angle such that the cylinder longitudinal axis
passes the top of one receiving jaw and the bottom of the other, or passes on oppo-
site sides of the receiving jaws.

Advantageously, said receiving jaws on the hitch half on which the locking cylinderis

provided may be open to differentsides, for example, a first receiving jaw having its

opening looking away from the second receiving jaw and said second receiving jaw
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having its opening looking approximately transversely of the plane joining the two
receiving jaws. If the quick-hitch halfis arranged in such a way thatthe two receiving
jaw lie approximately in a horizontal plane, a receiving jaw then lying on the rightcan
be open to the right, while the left receiving jaw is open downwards, wherein in this
case or with this alignmentthe latch can be displaced approximately horizontally or
inclined at an acute angle thereto in order to be able to close the receiving jaw open
downwards or to be able to block it to such an extent that a transverse bolt received
therein is caught.

Advantageously, the two pairs of latching parts, which may each be formed by a
receiving jaw and a bolt part receivable therein, are such that the two hitch halves
may be hooked or coupled to each other on a first pair of latching parts and the sec-
ond pairof latching parts may be moved together or coupled into each other by twist-
ing the two hitch halves aboutthe coupled, first pair of latching parts. Said latch then
latches the second pair of latching parts in the coupled position.

The invention isexplained in more detail below on the basis of a preferred exemplary
embodiment and the corresponding drawings. The drawings show:

FIG. 1: is a schematic side view of a quick-hitch according to an advantageous em-
bodiment of the invention, which quick-hitch is attached to a jib arm of an

excavator and a grab bucketis coupled as an add-on tool,

FIG. 2: is a perspective view of the quick-hitch from FIG. 1 in an uncoupled position
in which the two hitch halves that can be coupled together are shown shortly

before being hooked onto the hook portion,

FIGS. 3a and 3b : are each a perspective view of the two hitch halves, showing en-
ergy coupling parts attached to each hitch half, wherein partial view FIG 3a
shows the hitch half which is mounted on the excavator arm and on which a
coupling carrier is rigidly mounted, and partial view FIG 3b shows a tool-side

hitch half on which a coupling carrieris mountedin a rubber-elastic manner,
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FIG. 4: is a perspective view of the two hitch halves in the state when coupled to-
gether but notyet pivoted together,

FIG. 5: a perspective, partially cutaway view of the quick-hitch showing the arrange-
ment of the actuating and locking cylinderforactuating the latch for the sec-
ond latching bolt, wherein partial view a shows the actuating and locking cyi-
inderin interaction with the quick-hitch halves and the grab bucket attached
thereto, and partial view b is an enlarged, cutaway view of the actuating and
locking cylinder,

FIG. 6: a perspective longitudinal sectional view of the actuating and locking cylinder

of the preceding figures,

FIG. 7: a partial, enlarged perspective longitudinal sectional view of the anti-rotation

device forthe lead screw of the actuating and locking cylinder, and

FIG. 8: a perspective view of the anti-rotation elementfor locking the lead screw.

As shown in figure 1, the quick-hitch 1 can be mounted between the free end of the
jib arm 5 of an excavator 30 andthe tool 4 that is to be attached thereto, wherein said
add-on tool 4 can be designed forexample as a grab bucket, as is shown in figure 1,
but which can, in a manner conventional per se, also comprise other construction,
handling ordemolition tools, forexample in the form of clamshell buckets, demoliton

jaws, pincers, or the like.

In this case, said quick-hitch 1 can be able to be mounted on said jib arm 5 | by
means of an arm-side hitch half 2 , so as to be pivotable abouta horizontal pivot axis
that is oriented transversely to the longitudinal axis of the jib arm 5 | such that the
quick coupling 1, together with the tool 4 attached thereto, can be pivoted relative to
the jib arm 5 for example by means of a pressure medium cylinder 36 and an inter-

posed pivot piece 37 .
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A tool-side hitch half 3 (cf. figure 2) can be attached to the add-on tool 4 and/or an
interposed rotary drive.

As shown in figure 2, the two hitch halves 2 and 3 comprise two pairs of latching parts
that can be latched together and that allow for a two-stage coupling or latching pro-
cess. Firstly, one pair of latching elementsis hooked in or coupled, in order to then
pivotthe two hitch halvestogetheraboutthe coupledfirstiatching pair. In the pivoted-
together coupling position, the second pair of latching parts are then latched together,
cf. a comparison of figures 4 and 5.

As shown in figure 2, one hitch half, in particularthe arm-side hitch half 2, can com-
prise, as latching parts, a coupling receptacle 6 and a displaceable latch 11 that can
be moved in front of the opening of a latching receptacle 10 , wherein said latching
receptacle 10 can have a different opening direction from the coupling receptacle. In
particular, the coupling receptacle 6 can be open in the direction facing away from
the latching receptacle 10 , while the latching receptacle 10 can be designed so as
to be open towards the other hitch half 3 . However, as an alternative to the embod-
imentshown in the figures,according to figure 2, the second latching part of the hitch
half 2 could also comprise a latching jaw thatis displaceable as a whole, as is known
per se. The latch 11 can be displaceable approximately in a direction transversely to
the opening of the latching receptacle 10, in order to be able to be pushed in front of
said opening. For example, the latch 11 can be moved into the latching receptacle

10 from above, so as to be slightly obliquely inclined.

The other hitch half, in particular the tool-side hitch half 3, can comprise two trans-
verse bolts 33 and 34 as latching parts which can be oriented so as to be in parallel
with one anotherand mutually spaced to such an extentthattheyfitinto the openings

of the coupling and latching receptacles 6 and 10 .

In order to couplethe two hitch halves 2 and 3 together, firstly the coupling receptade

6 is suspended on the transverse bolt 33 , wherein a securing element 7 can capture
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or secure the transverse bolt 33 in the coupling receptacle 6 in order to prevent said
bolt from inadvertently slipping out when the two hitch halves 2 and 3 are pivoted
together. Said securing element7 can for example be spring-preloaded and opened

by a pressure actuator when the quick-hitch is intended to be decoupled.

If the coupling receptacle 6 is suspended on the transverse bolt 33 | as is shown in
figure 4, the two hitch halves 2 and 3 can be pivoted towards one anotheraboutthe
pivot axis formed by the suspended coupling receptacle 6 or the transverse bolt 33
captured therein, as far as the coupling position shown in figure 5. In the mentioned
coupling position according to figure 5, the second transverse bolt 34 is inserted into
the latching receptacle 10 such that the latch 11 can be moved into the latching po-
sition in order to secure or fix the transverse bolt 34 in the latching receptacle 10 .
The latch 11 is actuated by a pressure fluid cylinder 8, which will be discussed in

further detail below.

As shown in figures 4 and 5, energy coupling parts 12 and 13 can be provided on a
portion of the hitch halves 2 and 3 that is spaced apart from the coupling receptacle
6 , which energy coupling parts can in particular be arranged on an end portion of the

hitch halves 2 and 3 that is opposite the coupling receptacle 6 .

Said energy coupling parts 12 and 13 can be hydraulic couplings for example. Irre-
spective thereof, the energy coupling parts 12 and 13 can be designed as plug-n
couplings which can be moved into one anotherand can comprise coupling sleeves

and coupling pinsthatcan be inserted therein.

As figure 5 shows, it may be advantageous for the actuating cylinder 8 to be con-
nected by its piston rod 9 to said latch 11 and to be supported and/or fixed to the
hitch half2 by its cylinder12, from which the piston rod 9 is extractable. For example,
the hitch half 2may comprise a receiving pocket 13 in which the cylinder12is seated,
wherein asupport 14 may be provided at one end of the receiving pocket 13 against

which the cylinder 12 may be axially supported. In principle, however, the actuating
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cylinder 8 could altermatively or additionally be bolted to the hitch half2, for example,

whilst a corresponding bearing eye could be provided on the cylinder 12.

As figure 5 shows, the actuating cylinder 8 may be inclined at an acute angle to a
plane defined by the two coupling and latching receptacles 6 and 10, in particular
transverse pin axes passing therethrough, so that the longitudinal axis of the actuat-
ing cylinder 8 passes on opposite sides of the coupling and latching receptacles 6
and 10. In particular, the actuating cylinder 8 may have an end portion positioned
above the coupling receptacle 6, while the latch-side end of the cylinder 12 or the
latch 11 may be positioned below the latching receptacle 10.

Overall, the actuating and locking cylinder 8 has a protected receptacle in an interior
of the hitch half 2 and, in the coupled state of the quick-hitch 1, is enclosed by the
outerperipheral contoursorwalls of the hitch halves2and 3 and is thereby protected.
In particular, the lateral frame plates of the hitch halves 2 and 3 may laterally enclose

the actuating cylinder 8.

As showninfigures5to 8, a blockingorlockingunit15is integratedinto the actuating
cylinder 8, which can fix the actuating cylinder 8 in one or more extension positions
and, in particular, arrest the latch 11 in its latching position.

In this respect, said mechanical blocking device 15 of the actuating and locking cyl-
inder 8 comprises a lead screw 16 which can be housed in the interior of the cylinder
12 and can be in threaded engagementwith the piston 17 and/or the piston rod 9 of
the actuating cylinder 8. For example, as figure 7 illustrates, the piston 17 may have
an intemal screw thread which is in screw engagementwith an external thread of the
lead screw 16 so that axial movement of the piston 17 involves rotation of the lead
screw 16. Said piston 17 is moved in the cylinder12 in a mannerknown as such by
pressurization, wherein the actuating cylinder 8 can advantageously be of double-
acting design.Dependingon whetherthe annularchamber 18 surroundingthe piston
rod 9 or the pressure chamber 19 facing away from the piston rod 9 is pressurized

with pressure medium, the piston 17 retracts or extends. The piston 17 is guided in
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a non-rotatable manner, for example via the piston rod 9, which can be secured
againstrotation by its attachment to the latch 11 or also by the corresponding config-
uration of the outlet opening on the cylinder collar. Hereby an axial movement of the

piston 17 leads to a rotation of the lead screw 16.

The lead screw 16 may be axially fixed but rotatably mountedin the cylinder12, for
example by means of a lead screw head 20 which may be non-rotatably connected
to the lead screw 16 and rotatably mountedin the cylinder12.

Dueto the screw engagementbetween piston 17 andlead screw 16 and theirbear-
ings, piston 17 can only be moved axially if lead screw 16 can rotate. In order to lock
the actuating cylinder 8, i.e. to freeze the piston 17 in its respective axial position, the
lead screw 16 can be fixed against rotation by means of an anti-rotation device 21

which can block the rotational degree of freedom of the lead screw 16.

For this purpose, said anti-rotation device 21 comprises an anti-rotation element 22
which is also received in the cylinder 12 and is axially displaceable therein, but is
rotationally fixed, so as to be broughtinto and out of latching engagementwith the

lead screw 16 or the lead screw head 20 connected thereto by axial displacement.

As figure 8 shows, the anti-rotation element 22 may advantageously comprise an at
least approximately plate-shaped locking ring 23 which may embrace the lead screw
head 20 and extendtransversely to the longitudinal direction ofthe actuating cylinder.

In this regard, the locking ring 23 is axially slidably received in an installation space
24 which may form part of the cylinder 12. In order to secure the locking ring 24
against rotation, but to keep it axially displaceable, the locking ring 23 may have an
outer contour deviating from the circular shape, for example by having one or more
flattenings atthe circumference and/oran overall oval and/orelliptical or polygon-like
multi-angular design. In a corresponding manner, said installation space 24 may
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have an inner circumferential contouring deviating from the circularshape, for exam-
ple having one or more flattenings and/orhaving an oval or elliptical or polygon-like
multi-angular corresponding to the contouring of the locking ring.

Advantageously, the pairing of the outer and inner circumferential surfaces of the
locking ring 23 and the installation space 24 simultaneously forms a displacement

guide and an anti-rotation device, andin particulara (not circular) cylindrical contour-
ingin the manner of a prism can be provided.

However, as an alternative or in addition to anti-rotation via the circumferential walls,
separate longitudinal sliding guide elements could also be provided, for example in
the form of longitudinal rods parallel to the longitudinal axis of the cylinder, which can
engage in guide recesses 25 on the anti-rotation element22, for example in the form

of guide grooves open towards the outer circumference, as shown in figure 8.

The anti-rotation element 22, which may be in the form of the locking ring 23 shown,
couldin principle be axially adjusted by the application of pressure, a corresponding
pressure chamber being formed by the installation space 24. Alternatively, however,
separate displacementelements may be provided, for example in the form of plunger
pistons, the displacementof which resultsin an axial displacementof the locking ring
23 or the anti—rotation element 22. For this purpose, for example, bores 26 can be
provided in a cylinderwall, in which said plunger pistons 27 are accommodated, so
that they can be moved by pressurizing the bores in order to thereby axially displace
the locking ring 23.

In this regard, the anti-rotation element 22 may be biased into the latching position
by a preloading device 28, wherein the preloading device 28 may comprise, for ex-
ample, one or more spring means for urging the locking ring 23 axially into the latch-

ing blocking position by spring force.

In order to lock the threaded spindle 16, provision can be made on the latching ele-

ment 26 and the lead screw head 20 for interlocking latching contours, in particular
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in the form of latching claws 29 and latching recesses adapted thereto in terms of
shape, into which the latching claws 28 can retract. Said latching claws 28 and the
cooperating latching recesses may be provided on the locking ring 23 and the lead
screw head 20, in particular projecting or machined in the axial direction. For exam-
ple, provision can be made on the locking ring 23 for a plurality of axially projecting
latching claws 28 distributed in the circumferential direction, which can enterlatching

recesses in an end face of the lead screw head 20 facing the locking ring 23.

As figure 8 shows, the latching contours can be configured to lock reliably on one
side or in one direction only, wherein said latching claws 28 can have flanks which
rise in a wedge shape towards one side and can thus be driven over, while locking
flanks, for example perpendicularto the circumferential direction, can be provided on
the opposite side. This makes it possible to continue turning the lead screw in one
direction evenwhen thelockingring 23is actually preloadedinto the latching position,
wherein the latching connection continues slipping. In the opposite direction, how-

ever, the lead screw is reliably locked.
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Claims

1. A quick-hitch for coupling a tool (4) to an excavator arm (5) or a similar tool
manipulator, comprising two hitch halves (2, 3) that can be latched to one an-
other and comprise at least a pair of latching parts (10, 34) with which a bolt
(11) which can be retractable and extractable is associated, an actuating cylin-
der (8) being provided for actuating the bolt (11), characterized in that the actu-
ating cylinder (8) comprises a mechanical blocking device (15) for locking the
bolt (11) in the latching position, which blocking device (15) comprises a lead
screw (16) which is in a threaded engagement with the piston (17) and/or the
piston rod (9) of the actuating cylinder (8), so that the piston (17) can only be
displacable by turning the lead screw (16), and also comprises a releasable

anti-rotation device (21) for the lead screw (16).

2. The quick-hitch according to the foregoing claim, wherein the anti-rotation de-
vice (21) is arranged within the cylinder (12) of the actuating cylinder (8),
wherein the anti-rotation device and the lead screw (16) are mounted so as to
be axially adjustable relative to each other and can be brought into and out of

latching engagement by axial adjustment relative to each other.

3.  The quick-hitch according to any of the foregoing claims, wherein the anti-rota-
tion device (21) is mounted on the adjusting cylinder (8) so as to be axially mov-
able but rotationally fixed, and the lead screw (16) is mounted in the adjusting

cylinder (8) so as to be rotatable but axially fixed.

4. The quick-hitch according to any of the foregoing claims, wherein the anti-rota-
tion device (21) comprises a locking ring (23) which extends in a plane trans-
verse to the longitudinal axis of the actuating cylinder and is guided axially mov-
ably in the longitudinal direction of the cylinder, fixed in rotation on the cylinder
(12).

5.  The quick-hitch according to the foregoing claim, wherein the locking ring (23)
has a circumferential contour deviating from the circular shape and is received

in an installation space (24) in the interior of the actuating cylinder (8), which
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has an inner circumferential wall deviating from the circular shape and adapted
in shape to the locking ring (23), on which the locking ring (23) is guided axially

displaceably and is secured against rotation.

6. The quick-hitch according to one of the two of the foregoing claims, wherein the
locking ring (23) has a plurality of latching claws (28) and/or latching recesses
distributed in the circumferential direction, which project towards the lead screw

(16) and/or are recessed away therefrom.

7.  The quick-hitch according to any of the foregoing claims, wherein the anti-rota-

tion device (21) is configured to lock on one side only in one direction of rotation.

8. The quick-hitch according to the foregoing claim, wherein latching claws are
provided which lock on one side and have flanks which are directed in the cir-
cumferential direction towards opposite sides and which are differently formed,
wherein in particular latching flanks are perpendicular towards one circumfer-
ential direction and have flanks which rise in a wedge shape towards the oppo-

site circumferential direction.

9. The quick-hitch according to any of the foregoing claims, wherein a preloading
device (28) is provided for biasing the anti-rotation device (21) into the latching
position, wherein the biasing device preferably comprises a plurality of spring

elements which act on the anti-rotation device with axially acting spring forces.

10. The quick-hitch according to any of the foregoing claims, wherein an adjusting
device for axially adjusting the anti-rotation device (21) comprises at least one
separate adjusting element which can be driven axially and axially adjusts the

anti-rotation device (21).

11. The quick-hitch according to the foregoing claim, wherein the at least one sep-
arate adjustment element comprises a plunger piston (27) received in a bore in

a cylinder wall and adjustable by pressurization.
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12. The quick-hitch according to any of the foregoing claims, wherein the actuating
cylinder (8) is accommodated in an interior space of a hitch half (2) and is en-

closed by hitch walls in the coupled state of the hitch halves (2, 3).

13. The quick-hitch according to any of the foregoing claims, wherein the hitch
halves (2, 3) are couplable to each other at a first pair of latching parts (6, 33)
and have a second pair of latching parts (10, 34) which are engageable and/or
lockable by pivoting the hitch halves (2, 3) together about said first pair of latch-
ing parts (6, 33), the latch (11) being associated with said second pair of latching
parts.

14. The quick-hitch according to the foregoing claim, wherein the two pairs of latch-
ing parts (6, 33; 10, 34) each comprise a receiving jaw (6; 10), one of the re-
ceiving jaws (6) being formed open to a side opposite to the other receiving jaw,
and said other receiving jaw (10) being formed open in a circumferential direc-

tion on an arc around the first receiving jaw.

15. The quick-hitch according to any of the foregoing claims, wherein the actuating
cylinder (8) is arranged at an acute angle inclined with respect to a plane de-
fined by the two pairs of latching parts (6, 33; 10, 34), wherein a longitudinal
axis of the actuating cylinder (8) passes opposite sides of the two pairs of latch-

ing parts.

16. A construction machine comprising a quick-hitch (1) configured according to

any one of the foregoing claims.
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