
i.  GROUND WORKING IMPLEMENT The invention relates to
a ground working implement, particu- larly for
underground working, having a slide displaceable re-
lative to a base by means of a lifting cylinder
arrangement,  which is on the one hand connected to
the slide and on the  other to the base and has two
oppositely acting lifting cylin- der devices. DE-A-195
14 288 e.g. discloses a drilling implement of the a-
forementioned type. Said drilling implement has a
bilaterally  acting hydraulic cylinder for the linear
displacement of a  drilling drive. Such a tandem
cylinder has a through cylinder  casing, a lifting
piston being extendible from either side.  Compared
with a single-acting lifting cylinder said tandem cy-
linder has the advantage of a better flexural
stiffness of the  lifting piston to be extended as a
result of the reduced  length of the two lifting
pistons to be extended. As with a single-acting
cylinder, in the case of the tandem  cylinder the
maximum lift length roughly corresponds to the
installation or laid length of the lifting cylinder
means and  as a result the lift height is limited.
JP-A-09078971 discloses a ground working implement
with an op- positely acting lifting cylinder
arrangement. Two lateral,  single-acting lifting
cylinders are arranged in offset, dis 2  placeable
manner with respect to a tandem cylinder. Also with  



this known lifting cylinder arrangement the maximum
lift  length is roughly limited to the installation
length of the  tandem cylinder. Finally, DE-A-28 17
017 discloses a horizontal press drilling  tool, in
which a soil auger can be pressed into the soil by
means of two main hydraulic cylinders. There are also
two aux- iliary cylinders, whose lifting pistons are
connected to the  cylinder casings of the main
cylinders so as in this way to  achieve an independent
movement of the soil auger with respect  to a drill
tube. Also in this arrangement the maximum lift
length is roughly limited to the installation length
of the  main cylinders. The object of the invention is
to provide a ground working im- plement which, in the
case of a simple, stable construction,  allows a
maximum displacement movement by means of a lifting
cylinder arrangement. According to the invention this
object is achieved by a ground  working implement
having the features of claim 1. Preferred  embodiments
are given in the dependent claims. The implement
according to the invention is characterized in  that
the two lifting cylinder means in each case have at
least  one lifting cylinder with cylinder casing and
which are juxta- posed and firmly interconnected. This
leads to a stable and  overall compact adjusting
device. Compared with a single- acting lifting
cylinder, the arrangement according to the in- vention
can achieve virtually double the lift length for the  



same installation length. 3  According to a preferred
embodiment of the invention the lift  cylinders of the
two lift cylinder means are identically con- structed,
which provides the possibility of inexpensive ob-
taining of identical parts. In particular, the length
of the  individual cylinder casing or lifting cylinder
in the extended  and retracted state is the same. This
permits an optimum uti- lization of the overall length
compared with the lift height.  Preferably at least
all the lifting cylinders of one of the  lifting
cylinder means are identical. A particularly efficient
arrangement is inventively obtained  in that the first
lifting cylinder means has at least two lif- ting
cylinders and that the second lifting cylinder means
has  one lifting cylinder, which is positioned
centrally to the at  least two lifting cylinders of
the first lifting cylinder  means. The lifting
cylinders can e.g. be arranged on a line or  in
triangular manner with respect to one another. As a
result  of a single central lifting cylinder and two
juxtaposed lift- ing cylinders it is possible to avoid
tilting moments as a re- sult of the offset
arrangement. Obviously the first cylinder  means can
also have three, four or more cylinders, which are
arranged in annular manner or uniformly distributed in
some  other way around the centrally positioned second
lifting cyl- inder means. The second lifting cylinder
means can also com- prise several lifting cylinders,
e.g. a package of two, three,  



four or more lifting cylinders, said package then
being posi- tioned centrally relative to the first
lifting cylinder means.  In the case of the
arrangement with a central lifting cylinder  a
preferred development of the invention comprises the
central  lifting cylinder of the second lifting
cylinder means being  constructed differently
compared, with the surrounding lifting  cylinders of
the first lifting cylinder means. For example the
central lifting cylinder can have .a stronger lifting
power and 4  a more flexurally stiff lifting piston,
so that an identical  force application and stiffness
to the surrounding lifting  cylinders is obtained.
According to the invention good installability is
achieved in  that an adaptor member is provided on
which is located on the  one hand the at least two
lifting cylinders of the first lift- ing cylinder
means and on the other a central connection ele- ment.
The lifting cylinder means can consequently be
connected  in the same way as a single hydraulic
cylinder. This ensures  the possibility of being able
to reequip in simple manner ex- isting equipment, so
that for the same it is possible to vir- tually double
the displacement path or travel. It is particularly
appropriate according to the invention that  the
cylinder casings are firmly interconnected by means of
at  least one rigid support element. The cylinder
casings can be  detachably fixed by corresponding
fixing devices to a plate- like, rigid support. Thus,
in simple manner individual lifting  



cylinders can be exchanged, so that desired lift
lengths and  controlling forces can be set. On the
support element can also  be provided a common
connection device for the hydraulic sup- ply. This
simplifies the supply of hydraulic lines and avoids
hindrances and collisions. An improvement to the
stability and flexural stiffness is in- ventively
obtained in that the base has a linear guide on  which
engages the at least one support element and guides a-
long the same. The additional guide of the support
element  with the cylinder casings leads to an
additional stiffening,  which prevents a buckling
risk. 5  According to the invention this embodiment is
further devel- oped in that the linear guide is placed
on an erectable mast  and that the linear guide is
constructed for guiding the sup- port element and the
slide. It is consequently unnecessary to  provide a
separate guidance device and instead the support e-
lement is also carried along the existing slide guide.
Preferably, according to the invention, there are two
plate- like connecting members, which are fixed to the
end regions of  the cylinder casings. This also
improves rigidity. The con- necting members can be
located on the support element. It is also
advantageous according to the invention to place a
ground working tool on the slide. This can in
particular be a  drilling tool and the associated
drilling drive or a pile to  be pressed in, together
with the associated holding or clamp- 



ing element. Additionally or alternatively a vibrator
can be  provided on the slide. It is also possible to
place on the  slide other tools, drives or
miscellaneous equipment having to  be linearly
displaced. The inventive implement with a lifting
arrangement can also be used for the most varied
purposes, the  use of the ground working implement for
underground working or  for finding mineral resources
being particularly preferred.  The ground working
implement can in particular be a drilling  tool and/or
a vibrator. The invention makes it possible to obtain
long feed lengths  with a limited dead length of the
lifting cylinder arrange- ment. With respect to the
force absorption it is particularly  advantageous that
the lifting cylinders of the two lifting cy- linder
means run parallel to one another. Appropriately the
lifting cylinders also run parallel to the guidance
direction  of the linear guide and/or the mast. A
particularly high flex- ural stiffness can be obtained
in that the lifting cylinders 6  are positioned in
rotationally symmetrical manner to the feed  direction
of the lifting cylinder arrangement. The invention can
be implemented simply with conventional  ground
working implements in that the inventive lifting
cylin- der arrangement is located at the articulation
point of a  known feed cylinder. The invention is
described in greater detail hereinafter rela- tive to
a preferred embodiment and the attached diagrammatic  



fig. 1, which is a side view of an inventive ground
working  implement with the lifting cylinder
arrangement telescoped. An embodiment of an inventive
ground working implement with a  lifting cylinder
arrangement 20 is diagrammatically shown in a
retracted position in fig. 1. The ground working
implement has  a slide 12, which is movable relative
to a base 14 by means of  lifting cylinder arrangement
20. The slide 12 can be used for  holding a ground
working tool and in particular has a rotary  and/or
vibrating drive for a ground working tool. Slide 12 is
longitudinally displaceably mounted on a mast 3,
which can in particular be constructed as a guide or
jib. To  this end mast 3 has two marginal,
longitudinally directed rail  elements 4, 4' on which
displaceably engages the slide 12.  Base 14, shown in
highly simplified form, can e.g. be part of  a chassis
on which can be also located the mast 3. Base 14 can
also be displaceable relative to mast 3. Lifting
cylinder arrangement 20 has a first lifting cylinder
means 30 with two first lifting cylinders 32, 36 and a
second  lifting cylinder means 40 with a second
lifting cylinder 42,  the first lifting cylinders 32,
36 in each case having a cyl- inder casing 33, 37
respectively and the second lifting cylin 7  der 42
has a cylinder casing 43. Cylinder casings 33, 37 and
43 of the first lifting cylinder means 30 and the
second lift- ing cylinder means 40 are parallel to one
another and are lo- cated in one plane, the second
lifting cylinder 42 being posi- 



tioned centrally and equidistantly spaced with respect
to the  two first lifting cylinders 32, 36. Lifting
cylinders 32, 36  and 42 are double-acting and are
hydraulically operated by  means of a common
connection device on a support element 21.
Displaceable lifting pistons 63, 67, 73 run within the
cylin- der casings 33, 37, 43. The lifting pistons 63,
67 of the  first lifting cylinder means 30 are
extendible from the corre- sponding cylinder casings
33, 37 in the direction of the ar- ticulation of base
4, to the right in the drawing. Lifting  piston 73 of
the second lifting cylinder means 40 is extendi- ble
in the direction of the articulation point of slide 12
from its cylinder casing 43, to the left in the
drawing. Thus,  the second lifting cylinder means 40
runs in opposition to the  first lifting cylinder
means 30. Lifting pistons 63, 67 of the first lifting
cylinder means 30  are connected in
displacement-preventing manner to base 14,  whereas
lifting piston 73 of the second lifting cylinder means
40 is connected to slide 12. For the connection of
lifting  pistons 63, 67 of the first lifting cylinder
means 30 to base  14 frontally on the first lifting
cylinders 32, 36 is provided  a plate-like adaptor
member 26 running transversely to the  feed direction
and to which are articulated lifting pistons  63, 67
by means of two coaxial bolted joints 101, 101'. Adap-
tor member 26 constructed as a yoke running
transversely to  the feed direction is bolted by a
bolted joint to base 14 at a  central connection
element 28. The bolted joint between adap- 



tor member 26 and base 14 is positioned centrally, so
that the  inventive hydraulic cylinder arrangement in
existing equipment 8  can replace a conventional
hydraulic cylinder means. Adaptor  member 26 has two
guide shoes 27, 27' with which the adaptor  member 26
is guided in buckling-proof, longitudinally dis-
placeable manner on mast 3. These guide shoes 27, 27'
are in  each case in engagement on one of the rail
elements 4, 4'. For  this purpose the rail elements 4,
4' can have a longitudinally  directed groove in which
the guide shoes 27, 27' engage.  Lifting piston 73 of
the second lifting cylinder means 40 is  detachably
fixed by a further bolted joint 102 to slide 12.
Cylinder casings 33, 37 and 43 of the two lifting
cylinder  means 30 and 40 are firmly interconnected by
means of two con- necting members 24, 241, which in
the embodiment shown form  the support element 21.
Connecting members 24, 24' are con- structed as yokes
running transversely to the feed direction  and which
are placed on the two front sides of the cylinder
casings 33, 43, 37. The connecting members 24, 24' are
also  guided on mast 3 so as to be displaceable in the
feed direc- tion, i.e. in the longitudinal direction
of mast 3. For this  purpose the connecting members
24, 24' in each case have two  guide shoes, which can
be constructed in similar manner to the  guide shoes
27, 27' of adaptor member 26. For example, one of  the
guide shoes of connecting members 24, 24' is given the
re- ference numeral 110 in the drawing. The guide
shoes 110 of  



connecting members 24, 24' form a rear guide device
through  which the support element 21 can be guided
like slide 12 on  mast 3. Besides the connecting
members 24, 24', the slide-like support  element 21
can have additional support plates in which are re-
ceived in displacement-resistant, but releasable
manner cylin- der casings 33, 37, 43. These support
plates can e.g. be con 9  structed as crossbars with
passage openings for the cylinder  casings 33, 37, 43.
Connecting member 24 has two openings through which
run the  lifting pistons 63, 67 of the first lifting
cylinder means 30.  The second connecting member 24',
to the left in the drawing,  has an opening for
lifting piston 73 of the second lifting cy- linder
means 40. 10  CLAIMS 1. Ground working implement,
particularly for underground  working, having a slide
displaceable relative to a base  by means of a lifting
cylinder arrangement, which is on  the one hand
connected to the slide and on the other to  the base
and has two oppositely acting lifting cylinder  means,
wherein  the two lifting cylinder means have in each
case at least  one lifting cylinder with cylinder
casing, which are jux- 



taposed and firmly interconnected. 2. Ground working
implement according to claim 1,  wherein the lifting
cylinders of the two lifting cylinder means  are
identically constructed. 3. Ground working implement
according to claim 1,  wherein, the first lifting
cylinder means has at least two lifting  cylinders and
the second lifting cylinder means has one lifting
cylin- der, which is placed centrally with respect to
the at  least two lifting cylinders of the first
lifting cylinder  means. 11  4. Ground working
implement according to claim 3,  wherein the central
lifting cylinder of the second lifting cylin- der
means is constructed differently to the surrounding
lifting cylinders of the first lifting cylinder means.
5. Ground working implement according to claim 1,
wherein an adaptor member is provided, on which are
placed on the  one hand at least two lifting cylinders
of the first  lifting cylinder means and on the other
hand a central  connection element. 6. Ground working
implement according to claim 1,  



wherein the cylinder casings are fixed to a rigid
support ele- ment. 7. Ground working implement
according to claim 6,  wherein the base has a linear
guide on which abuts the at least  one support element
and along which is guided the same. 8. Ground working
implement according to claim 7,  wherein the linear
guide is located on an erectable mast and the linear
guide is constructed for guiding the support  element
and the slide. 9. Ground working implement according
to claim 1,  wherein two plate-like connecting members
are provided which are  fixed to end regions of the
cylinder casings. 12  10. Ground working implement
according to claim 1,  wherein a ground working tool
is located on the slide. 


