i. GROUND WORKI NG | MPLEMENT The invention relates to
a ground working inplenent, particu- larly for

under ground wor ki ng, having a slide displaceable re-
lative to a base by neans of a |ifting cylinder
arrangenment, which is on the one hand connected to
the slide and on the other to the base and has two
oppositely acting lifting C¥Iin- der devices. DE-A-195
14 288 e.g. discloses a drifling inplenent of the a-

forementioned type. Said drilling inplenment has a
bilaterally acting hydraulic cylinder for the |inear
di spl acenment of a drilling drive. Such a tandem

cylinder has a through cylinder casing, a lifting

pi ston being extendible fromeither side. Conpared
wWth a single-acting lifting cylinder said tandem cy-
i nder has the advantage of a better flexura
stiffness of the lifting piston to be extended as a
result of the reduced |ength of the two lifting
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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 1lifting 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 1ift 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 1lifting cylinder arrangement. Two lateral,

single-acting lifting cylinders are arranged in offset, disg-



this known Iifting cylinder arrangement the maxi mum
lift length is roughly limted to the installation

| ength of the tandemcylinder. Finally, DE-A-28 17
017 discloses a horizontal press drilling tool, in
whi ch a soil auger can be pressed into the soil by
means of two main hydraulic cylinders. There are al so
two aux- iliary cylinders, whose lifting pistons are

connected to the |'i nder casings of the nain
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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. Thig 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 1lift length for the

same installation length.



same installation Iength. 3 According to a preferred
enbodi nent of the invention the lift cylinders of the
two lift cylinder means are identically con- structed,
whi ch provides the possibility of inexpensive ob-
taining of identical parts. Inyparticular, the length
of the individual cylinder casing or lifting cylinder

in the extended and retracted state is the sane. This
the overall |ength

O finu ut i tl on
| P%%rﬁ,'?gﬁé Gt %rfrtedhee"é%?t 15282 He, RUpEASn the 1lift
@umdmg icff ithg: aydd ridiess ©f1 @R 0mdde  drid tl'd?ﬁltlcaltly con-

t . A ticularly efficien
MRS e 1 | ROBH S0l £ DBbis AL 1AVt rf EnexbeRaive ob-
tlallhtlh@g o3y | idweri dmansafas ain | gasti el i fepd i f@n%th of the

cyl.inders and that the second lifting cyl’i nder
1F?§§V18Héll FYLERGSEyFRMHRS oMbl eH ing pudiitidemedn the extended

ag@Nticalbye e thecat 1s| eqast JLwa 'Lr&ﬁ%;hg) g%pkgdsfs o9t i mum uti-

the first lifting cylinder neans
16??Fh@§r§fcéﬁeeOgerbéladﬁaggbdcomparEdneloh tha lift height.

r Wi r t Lo one ano her
P o e BT b PGy RTRag e o s of che
1F@k@a9osfhlmd¢1-meau§ @yblmdenslcalls possible to avoid
tilting nonments as a re- sult of the offset
arrangenent. Cbviously the first cylinder neans can
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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 1ift-
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 ¢ylinders, 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 1lifting cylinder can have .a stronger lifting power and



four or nore lifting cylinders, said package then
bei ng posi- tioned centrally relative to the first
lifting cylinder nmeans. |In the case of the
arrangenent with a central lifting cylinder a
preferred devel opment of the iﬁvention conprises the
central lifting cylinder of the second lifting
cylinder nmeans being constructed differently

conpar e with the surrounding lifting cylinders of
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to the surrounding lifting cylinders is obtained.

According to the invention good installability is
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fixing devices to a plate- like, rigid support. Thus, _
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the cylinder casings are firmly intercomnected by means of at
least omne 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 1ift 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 ig 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.



cylinders can be exchanged, so that desired Iift

l engths and controlling forces can be set. On the
support el ement can also be provided a comon
connection device for the hydraulic sup- ply. This
sinplifies the supply of hydraulic lines and avoids

hi ndrances and col l'i sions. An inprovenment to the
stability and flexural stiffness is in- ventlverWhiCh

I in that the base has.a |linear guide on
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advant ageous according to the invention to place a
ground working tool on the slide. This can in

Ipabiti allsar dofradtageblsi A8cERR naNth t fge a5 AL & o place a
[ drive or_a pile to be pressed in, together
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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 1lifting
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 wbrking implement can in particular be a drilling

tocl 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 ocne 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



ing elenent. Additionally or alternatively a vibrator
can be provided on the slide. It is also possible to
place on the slide other tools, drives or

m scel | aneous equi prent having to be linearly

di spl aced. The inventive inplerent with a lifting
arrangenent can al so be used for the nost varied

pur poses, the wuse of the ground working inplenent for
. for. finding m neral resources

under gr.qund rkking or
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long feed lengths wth alinmted dead | ength of the
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a preferred enbodi nent and the attached di agrammatic
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 usged 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 glide 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 1lifting cylinders 32, 36 and a second
lifting cylinder means 40 with a second 1lifting cylinder 42,
the first lifting cylinders 32, 36 in each case having a cyl-

inder casing 33, 37 respectively and the second lifting cylin-



fig. 1, which is a side view of an inventive ground
working inplement with the [ifting cylinder .
arrangenent tel escoped. An enbodi nent of an inventive
ground working inplement with a lifting cylinder
arrangenment 20 is diagrammatically shown in a
retracted position in fig. 1. The ground working

i mpl enment has a slide 12, mhich is novable relative
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means 30 with two first lifting cylinders 32, 36 and a
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ble in the direction of the articulation point of glide 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 1is 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



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 neans of a common

connection device on a supportg el enent 21. o
Di spl aceable lifting pistons 63, 67, 73 run within the

cylin- der casings 33, 37, 43. The Iiftigg pi stons 63,

4, 0 fir iftin yLi nder . neans are
{%ﬁeﬁﬁég %Ef?o§%¥%%%%éPg%? SBRarhEC cyFAGErT c4sPRgs Adaptor
BIbR7 I hde dwoeghida shothezar - 2t culiahi emieh Q&éfadaptor

tQt right i he, drawi ng, Lifting piston 73 o .
ﬁ%ﬂ??%écggd]f?fgFﬁge%yPthchﬁgéﬂ%fE%P? , exPeAdFudbpelly dis-
Hlrnddadldi nechieen oof dd articndad | ool Moof shide,12,. . 54
fromits gylinder casing 43, to the left in the
e&]cgwc@e THuSI2ERBERBCOMANT F nheyiailderlareats 40 4'. For
YRS Gt peRROSHE! 0811 Oclbfendd 1 Li Ay Ul indelns euainaiiy
means 30. Lifting pistons 63, 67 of the first Il ng
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di spl acenent - preventing manner to base 14, whereas
lifting piston 73 of the second lifting cylinder neans
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LELY pi C.of the first lifting cylinder
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cylinders 32, 36 is provided a plate-Ilike adaptor

26,_running,.tr versely to the feed direction _.
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and which are placed on the two front sides of the cylindex
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 glide-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-



tor nmenber 26 and base 14 is positioned centrally, so
that the inventive hydraulic cylinder arrangenent in
exi sting equi pnent 8 can replace a conventiona

hydraul i ¢ cylinder nmeans. Adaptor nenber 26 has two
gui de shoes 27, 27' with whichythe adaptor nenber 26
i's guided in buckling-proof, longitudinally dis-

pl aceabl e manner on nast 3. These gui de shoes 27, 27

' h enent_on ane of the ra
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aHsicms Bave3d,|l omgitudinally directed groove in which
t he gui de shoes 27, 27" engage. Lifting piston 73 of
the second lifting cylinder neans 40 is detachably
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hesnABc CPRYIABNBRFs1DELing pistorod oft rit etcamdy did€sing cy-
1hHRBENgeLfangyersely to the feed direction and which
are placed on the two front sides of the cylinder
casings 33, 43, 37. The connecting nmenbers 24, 24' are
al so guided on nast 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 nmenbers
24, 24' in each case have two guide shoes, which can
be constructed in simlar manner to the guide shoes
27, 27" of adaptor nenber 26. For exanple, one of the
gui de shoes of connecting nmenbers 24, 24' is given the
re- ference nuneral 110 in the drawi ng. The guide
shoes 110 of



connecting nenbers 24, 24' forma rear guide device

t hrough which the support el enent 21 can be gui ded
like slide 12 on nast 3. Besides the connecting
menbers 24, 24', the slide-like support elenent 21
can have additional support phgtes in which are re-
ceived in displacenent-resistant, but rel easable
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.
Connecti ng nenber 24 has two openi ngs through which
run the |ifting pistons 63, 67 of the first lifting
cylinder neans 30. The second connecting nmenber 24",
to the left in the drawing, has an opening for
lifting piston 73 of the second lifting cy- linder
nmeans 40. 10 CLAIMS 1. Gound working inplenent,
particularly for underground working, having a slide
di spl aceable relative to a base by neans of a lifting
cylinder arrangenent, which is on the one hand
ceampected to the slide and on the other to the base

—and has two oppositely acting lifting cylinder neans,
wherein the two lifting cylinder nmeans have in each

lgngﬁg%uéﬁﬁiﬁngﬁgﬁﬁL;&ﬁiggeggjI%%%%i%hﬁQrf%'Iﬁ%Prunderground
working, having a slide displaceable relative toc 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 1lifting cylinder means hasg one lifting cylin-
der, which is placed centrally with respect to the at
least two lifting cylinders of the first lifting cylinder

means.



taposed and firnly interconnected. 2. Gound working

i npl enent according to claim1, wherein the |lifting
cylinders of the two lifting cylinder neans are
identically constructed. 3. Gound working inplenent
according to claiml, whereip; the first lifting
cylinder means has at least two lifting cylinders and
the second lifting cylinder nmeans has one |ifting
cylin- der, which is placed centrally with respect to
the at least two lifting cylinders of the first

4 f ticwpuey wodRingmeapBendd: hedaawed LWORKLRG 3
i npl enent .according to claim3, wherein the cenfra
I|ft|%ﬂ§359plnder of the second lifting cylin- der

nean&hbsc@@ﬂ&EEUQE@glﬂgféfifﬁééy &0 the §#559 ”fﬂf%hn cylin-
lifting cylinders of t irst lifting cy
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pl aced on one han east two
of the first [lifting cyllnder means and on the ot her

nd wor ki n
ShandGéoEﬁat%§£kH&§nﬂ§ﬁFH%%te%%ggghlng to 8fad 1, g
|np enent accor
wherein
an adaptor member is provided, on which are placed on the
orne 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 &,
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.



wherein the cylinder casings are fixed to a rigid
support ele- nment. 7. G ound working inplenment
according to claim6, wherein the base has a linear
gui de on which abuts the at |east one support el enent
and al ong which is guided thej;gsanme. 8. G ound working
i npl ement according to claim?7, wherein the |inear
guide is Iocated on an erectable nast and the |inear

id C n ucted f ui di n he support el enment
%d %#OSU ¥ @ngd%%ﬁ%m%b dPCefenflatlot di ng

to dwmandu1 mhereln t wo plate Ilke connecting members
are provided which are fixed to end regions_of the
cyl i MU &S| Hggkias tqgl k§(ﬁﬂﬁ§§ﬁ§rQﬂngh?nﬁlé@%nt
according to claim1, wherein a ground working too

is |ocated on the slide.



