-1- Drilling device and nmethod for producing a

drilling columm in the soil The invention relates to
a drilling device for producing a drilling colum in
the soil in accordance with the preanble of claim1,
conprising a mast, a drill drive arranged on a
carriage, which is novably supported along the mast, a
drilling tube, which can be driven in a rotating
manner by the drill drive andiis novabl e al ong the
mast in order to produce a drill hole, and a tube
hopper, which is connected to the drilling tube and
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The invention further relates to a method according to the

preamble of claim 9 for producing a drilling column in the
soil, in which a drilling tube is introduced in a rotating
manner into the soil by means of a drill drive arranged on a
carriage, which can be moved along a mast in a drilling
direction, and on reaching a desired depth the drilling tube
is extracted and the drill hole is filled with £filling

material from a tube hopper via the drilling tube.

A generic device and a generic method are known from EP 1 580
325 2A1. This printed publication discloses a construction
apparatus having a mast, on which a rotary drive is movable
in the longitudinal direction. On the underside of the rotary
drive a multi-part drill tubing is arranged. In an upper
portion of the drill tubing a tube hopper is provided, which
serves to receive filling material, which can be introduced
via the tubing into the hollow space developed during the
extraction of the drill tubing.




extraction of the drill tubing. - 2 According to EP 1

580 325 Al provision is nmade for the nulti- part dril

tubing to be extracted in several steps. Through an

upward novenent of the carriage on the nmast a tubing
section is extracted fromthe soil and renoved

thereafter, while the carriég% 1s noved downwar ds

again and connected to the tube section |ying bel ow.
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on the upper side of the drill drive, which faces

away fromthe drilling tube and in particular from
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drilling device and a generic method, which permit a
particularly high working speed whilst being highly versatile

and economical.

In accordance with the invention the object is solved by a
drilling device having the features of claim 1 and a method
having the features of claim 9. Preferred embodiments are

indicated in the dependent claims.

The drilling device according to the invention is
characterized in that the tube hopper is arranged in the
drilling direction above the drill drive and is connected to

the drilling tube.

A fundamental idea of the invention resides in the fact that
the tube hopper is arranged on the upper side of the drill
drive, whichl faces away from the drilling tube and in
particular from its tip, whereby it is possible to move the
drilling tube directly to the drill drive without requiring

any elements lying in-between for storing £filling wmaterial.




drilling tube directly to the drill drive without
requiring any elenents |ying in-between for storing
filling material. - 3 Conpared to the prior art,
according to which the tube hopper is provided bel ow
the rotary drive, it is therefore possible in
accordance with the inventioi fo nove the drill drive
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drilling tube. This allows for a particularly easy

filling of the tube hopper, since its position is not
chiangeindiplag i&mﬂsﬂﬂdddﬂmgeomerakg@gge|th?3tuﬁéﬂﬁdﬁ§é} in a
f h er to _be_cannecte | tly to
cggF%gg%IF% gggi‘%‘épem AFTy Ver' |‘f1]é % St F‘dlﬂe1 t "hgreby a
sAridblieg f devibe wathlH|nynuﬂmylawlbesdm@&gnedm@tructlon is

seves ala Patdiovd, %E%thééfarfépgafe%@r%{agu%m? rf.t residesg
secti.ons are connectéd to one ther
cdlpl FAYs. F3FE t hflatwaychet |t§bsosbpbp%rtCﬂ$nu¢qhnected in a

rotationally fixed manner to the carriage and is supported in
a rotating manner relative to the drilling tube. This allows
for a particularly easy filling of the tube hopper, since its
position is not changed during the drilling operation. It is
suitable for the tube hopper to be connected directly to the

carriage.

For an especially versatile operation it is suitable for the
drilling tube to be designed of several parts, in which case
the individual tube sections are connected to one another by
detachable couplings. In this way it is possible to build
e.g. a reinforcing cage into the drilling tube, which is then
introduced together with the filling material into the soil

through the lower end of the drilling tube.

Especially when making use -of drilling tubes that consist of
several parts it 1s of advantage that a closing device is

provided, by which a passage for filling material from the



e.g. areinforcing cage into the drilling tube, which

is then introduced together with the filling materi al
into the soil through the lower end of the drilling
tube. Especially when making use of drilling tubes

that consist of several parts,t is of advantage that
a closing device is provided, by which a passage for
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stroke of the drilling device can be enhan urt her
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esgoenabbyotislel hetie Widdkitde sdibkéi 8g tnbesriand ngf bX6dce can

Wiyt h ecty tp the carria i nstance a |inéar
dri veélgtgaﬁ1 De p‘?ovif ed of tt%é"tcfgﬁ agePs oROPRET ngenetR moved
gfamhélyt ubssHwppdly Thegatdieaat whithy thebt Beidrihd i gﬂbe and
r t nvention can_be increased in

%\fﬂx %%eﬁgl\%v%t ﬂf%&)oétcgcr yp(grlti\}e fRETTEPTI I FRY ta&apse a linear
céﬁﬁﬁ@téanwbﬁeprqnxﬁadmmm ichef cxedi @ fodettaehabl-ément of the
n@nggrhtgpéy out put shaft of the rotary drive. To
this end detachabl e drill tube coupling can be
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this end a detachable drill tube coupling can be provided.

An especially reliable operation of the drilling device is
rendered possible in that a filling level sensor is provided
in the tube hopper. More particularly, the filling level
sensor can have a display device, which is spaced from the
tube hopper. The filling level sensor can include an

ultrasonic sensor for example.

A drilling device with an especially simple construction is
provided in that the output shaft of the drill drive is
designed as a hollow shaft, on the one side of which the
drilling tube extends at least in sections and on the other
side of which the tube hopper is arranged. In this case the
transport of filling material between tube hopper and
drilling tube can take place in a particularly easy way

through the hollow shaft. For the introduction of the torque



Adrilling device with an especially sinple
construction is provided in that the output shaft of
the drill drive is designed as a hollow shaft, on the
one side of which the drilling tube extends at | east
in sections and on the other . side of which the tube
hopper is arranged. In this case the transport of
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In particular, a tube hopper can mean a £filling waterial
storage device, which can be attached to a drilling tube in
extension, i.e. axial direction of the drilling tube,

preferably in a coaxial manner.

In the following the invention will be described in greater
detail by way of preferred embodiments which are shown

schematically in the Figures, wherein:

Fig. 1 shows a first embodiment of a drilling device

according to the invention;

Fig. 2 shows a wsecond embodiment of a drilling device

according to the invention;

Fig. 3 shows a detailed view of the drilling device from

Fig. 2 in the portion of the drill drive; and



detail by way of preferred enbodi nents which are shown
schematically in the Figures, wherein: Fig. 1 shows a

first enmbodiment of a drilling device according to
the invention; Fig. 2 shows a second enbodi nent of a
drilling device according ta the invention; Fig. 3
shows a detailed view of the drilling device from
Fig. 2 in the portion of the drill drive; and - 6
Fig. 4 shoms a tube hopper for use in a drilling
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t he sanre atceral wgaits thanghivensiane desi gnat ed
t hroughout the Figures with the sanme reference signs.

A first enbodi ment of the drilling device according to
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psagnded, which is novable in a drilling direction
along the mast 2. On the carriage 22 a drill drive 11
designed as a rotary drive is provided, at the output
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out put shaft 19 through a detachable tube coupling 18

agrangﬁd on a | ower end of _the output shaft 19.
e carrlage 22 a drill drive 11 designed as a rotary

drive is provided, at the output shaft 1S of which a drilling
tube 6 is arranged in a rotationally fixed and e.g. axially
fixed wanner. By operating the drill drive 11 the drilliing
tube 6 can be set into rotation. Through a movement of the
carriage 22 the drilling tube 6 can be moved axially by means
of the drill drive 11 in the drilling direction. The drilling
tube 6 is coupled to the cutput shaft 19 throuch a detachable
tube coupling 18 arranged on a lower end of the output shaft
19.

The drilling tube 6 is designed of several parts comprising a
number of tube elements, which are connected to one ancther
by detachable tube couplings. At the bottom of the drilling
tube 6 a displacement drilling head 80 is provided.

The drill drive 11 has a drive part 12, in which a hydraulic
rotary motor is arranged, as well as a ring-shaped gear part
13 arranged at the bottom of the said drive part, which
sexves to transmit the torque from the hydraulic motor to the

drilling tube 6.




The drilling tube 6 is designed of several parts
conprising a nunber of tube elenents, which are
connected to one another by detachable tube
couplings. At the bottomof the drilling tube 6 a
di spl acenent drilling head 80 Iﬁ provided. The dril
drive 11 has a drive part 12, ‘which a hydraulic
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with the tube coupling 18. For the introduction o
filling material fromthe tube hopper 30 into the
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into the drilling tube 6. Hence, the filling material can be
introduced from the tube hopper 30 through the extension tube
40 and the output shaft 19 into the drilling tube 6.

To permit a rotational decoupling of the tube hopper 30 from
the drilling tube 6 e.g. a rotary coupling, which can also be
referred to as a flush joint, may be provided on the

" extension tube 40.

The tube hopper 30 depicted in Figure 1 can be height-
adjustable with regard to the carriage 22 and the drill drive
11, i.e. it can be supported on the carriage 22 in an axially
adjustable manner in the driiling direction. For an active
adjustment the connecting tube 40 may be designed for example
as a Kelly bar that has longitudinal ribs for the torque

transmission and locking pockets for applying axial forces.



40 and the output shaft 19 into the drilling tube 6.
To permit a rotational decoupling of the tube hopper
30 from the drilling tube 6 e.g. a rotary coupling,
whi ch can also be referred to as a flush joint, may
be provided on the extension tguhe 40. The tube hopper
30 depicted in Figure 1 can be height- adjustable wth
regard to the carriage 22 and the drill drive 11,

can be supported on the carriage 22 in an
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carriage 22.

A further embodiment of a tube hopper 30 for use in a
drilling device according to the invention is shown in Figure
4. The tube hopper 30 of Figure 4 is cloged at the upper end
of the storage portion 33 by a conical cover 36. In the cover
36 filling holes 37 for the filling of filling material into
the storage portion 33 are provided. Furthermore, on the
cover 36 various eyelets 38, 38’ are provided for lifting the
cover 36 and/or the tube hopper 30 by means of an auxiliary

crane,

On the outlet side of the tube hopper 30 a c¢losing device 71
designed as a flap is provided on the connecting tube 40 for
blocking the flow of filling material between tube hopper 30
and drilling tube 6. '




carriage 22. A further enbodi nent of a tube hopper 30
for use in a drilling device according to the
invention is shown in Figure 4. The tube hopper 30 of
Figure 4 is closed at the upper end of the storage
portion 33 by a conical cover 6. In the cover 36
filling holes 37 for the filling of filling materi al
into the storage portion 33 are provided.
Furthernore, on the cover 36 various eyelets 38, 38
are provided for lifting the cover 36 and/or the tube
hopper 30 by neans of an auxiliary crane. On the

outl et side of the tube hopper 30 a closing device 71
designed as a flap is provided on the connecting tube

40r £ ok blocking the flow of filling material between
tube—thopper 30 and drilling tube 6. 9 - CLAIMS 1.
Drilling device for producing a drilling colum in the
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rotating magnner by the drill drive and is novable

along the mast _in order to_produce a drill hole, and
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tube angpeeBH SBSng SHOMRGR space for filling
naterlal to. {J|| the drill hole durln% t he extraction
r

of the® dfFHiHy t GRS wifbiefn can iven in a rotating

manner by the drill drive and is movable along the mast
in order to produce a drill hole, and

- a tube hopper, which is connected to the drilling tube
and comprises a storage space for filling material to
fill the drill hole during the extraction of the
drilling tube,

wherein

the tube hopper is arranged in the drilling direction

above the drill drive and is connected to the drilling

tube.

2, Drilling device according to claim 1,
wherein
the tube hopper is connected in a rotationally fixed
manner to the carriage and is supported in a rotating

manner relative to the drilling tube.

3. Drilling device according to claim 1,
wherein
a closing device 1is provided, by which a passage for
- filling material from the tube hopper to the drilling tube

can be closed.




the tube hopper is arranged in the drilling direction
above the drill drive and is connected to the drilling
tube. 2. Drilling device according to claim1l

wherein the tube hopper is connected in a rotationally
fixed manner to the carriage and is supported in a
rotating manner relative to the drilling tube. 3.
Drilling device according to claiml1l, wherein a

cl,0s evic rOVI whi ch a passage for
|ﬁ |bﬁgliﬁF%r§% (ﬁﬁQQﬁﬁﬁﬂﬁbgthbﬁéW Yo the drilling
tubewheaalhe closed 10 4. Drilling device according

to claim mhereln the t ho r can_be noved _. .
axi alfy a%& |x§€pﬁfthca?eg”echgggtﬁélééEVldﬁéi gixed with

Dri | kepgedevicetlae cordiingiet.o claim 1, wherein bel ow

the drill drive the drilling tube is connected in a
rotationally fixed and detachabl e manner to an out put

shaf Protlihe drvide drdoverdifg Dpidtlaing idevi ce accordi ng

to claLm.: wherein a filling level sensor is

provi ded measuring a filling level in the tube
hoppeelow, th?l@rihb deire e we coridilnggt bubk aien donnected in a

wher ebPationally fixed and detachable mammer to an output
shaft of the drill drive.

6. Drilling device according to claim 1,
wherein
a filling level sensor is provided for measuring a filling

level in the tube hopper.

7. Drilling device according to claim 1,
wherein
the output shaft of the drill drive is designed as a
hollow shaft, on the one side of which the drilling tube
extends at Jleast in sections and on the other gide of

which the tube hopper is arranged.

8. Drilling device according to claim 1,
"wherein
the tube hopper has a substantially cylindrical storage
portion, below which a gubstantially c¢enical outlet

portion is arranged.

9. Method for producing a drilling column in the soil, in
particular with a drilling device according to claim 1, in

which




t he out put shaft of the drill drive is designed as a
hol | ow shaft, on the one side of which the drilling
tube extends at |east in sections and on the other
side of which the tube hopper is arranged. 8.
Drilling device according to_cjaim1, wherein the

t ube hopper has a substantially cylindrical storage

porti-ona helowivhiwlba isbstashiakly: €00 LAl QWY fhrner into
a

portion js arranged. 9. Method for producing
drillin§g™€olSfht i AYt Heeadsi | ofi i gaiti culdven eranged on a
drillingadevige accending ddh Chhai Mhdved N a1WAEChs - bkt in a
a driIIing %ube | s introduced in a rotating manner

into tHES }TgkéF Yof 8% ri |1l drive arranged on a

carriagen, mduathireanabedesyest aldengha gRSt dfilding tube ig

drillin irectjion, .and on.r.eachj ng a.desi.red dept o
the dri ?f?rn%c ThePd &% r%rcjte@’d %%‘get hig oﬁjilﬁlecahd'ﬁéﬂ\ stilling

fill ed matdrfdl [fmgn amtveei abppeomia tullee drappeng Viabe,

the drilling tube, wherein the tube hopper is

arranged on the carriage in a rotationally fixed

mannéhet hevks 0 owbés nmoveditlegedi t hn  the carriage in a

rotationally fixed manner thereto and is moved therewith.




