-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 and is novable along the

mast in order to produce a drill hole, and a tube

hopper, which is connected t 51t he drilling tube and
conprises a storage space for filling material to

fill the drill hole during the extraction of the

dr i P¥iidngygavicmandnpethod foruprehicing| atdsiidng column in
nmet #ipd saggording to the preanble of claim9 for

producing a drilling colum in the soil, in which a
drilling tube is introduced in a rotating manner into
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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 Al. 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 intrdduced
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 mast a tubing
section is extracted fromthe soil and renoved
thereafter, while the carriage is noved downwar ds
again and connected to the tupe section |lying bel ow.
The Iength of the tube section extracted in each step
and consequently the working speed are restricted by
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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, which. 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 material.



drilling tube directly to the drill drive w thout
requiring any elenents lying 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 invention to nove the drill drive
with the carriage closer to_the_edge of the dril

hol e wi thout this novenent being obstructed by the
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filling of the tube hopper, since its position is not
changed during the drilling operation. It is suitable
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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 ihdividual 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 tubeg that consist of
several parts it 1is 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 it is of advantage that

a closing device is provided, by which a passage for
filling material fromthe 4 -twybe hopper to the

drilling tube can be closed. The closing device can
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t hissibandoppedet achabl e drill tube coupling can be
provi ded. An especially reliable operation of the
drilling device is rendered possible in that a

fi [Thengrdnsesilsens of i hepr duilddarg idevilce tadyeriddpperto the

Mori@wBAE{de Whal by, iddi@akbh! 106G H-8VEL1 0w &80 Eo@é’ﬂf haVGe the
which is spaced fromthe tub

ay devj ce,
ho%%&?k %é1 EEPe | ity FETRICESEnsHR ébnr??ﬂﬁﬁﬂﬂ§léﬁ fixed and

ul tesscimidlesensoer fior @xampbet shaft of the rotary drive. To
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

filling material between tube hopper and drilling

tube can take place in a particularly easy way
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be carried out in particular with a drilling device
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In particular, a tube hopper can mean a filling material
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

accoxding to the invention;

Fig. 2 shows a second 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 enmbodinment of a drilling device according to
the invention; Fig. 2 shows a second enbodi nent 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-dsitl drive; and 6 Fig.
4-shows a tube hopper for use in a drilling device
according to the invention. Elenments having the sane

or ﬂﬂﬁlqgoy§m&yn§tkgg§ @bﬁpe§e§b9nﬁééd ibhroughoul nENQevice
Figures with t same reference signs. A first

enmbodi ment 2g° Eng?IqﬁqwdnH%§?%9¥ according to the
invention is shown in Figure 1. The drilling device
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al afxgnkhe mast 2. On the carriage 22 a drill drive 11
designed as a rotary drive is provided, at the output
shaft 19 of which a drilling tube 6 is arranged in a
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arranged on a lower end of the output shaft 19.

On the carriage 22 a drill drive 11 designed as a rotary
drive is provided, at the output shaft 19 of which a drilling
tube 6 1s arranged in a rotationally fixed and e.g. axially
fixed manner. By operating the drill drive 11 the drilling
tube 6 can be sget 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 output shaft 19 through 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 another
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
serves 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 detachabl e tube

couplings. At the bottomof the drilling tube 6 a

di spl acement drilling head 80 is provided. The dril

drive 11 has a drive part 12, in which a hydraulic

rotary notor is arranged, as wejJl. as a ring-shaped

gear part 13 arranged at the bottom of the said drive
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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, wmay 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 permt 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 tube 40. The tube hopper
30 depicted in Figure 1 can be height- adjustable wth

regard to the carriage 22 and ghe drill drive 11,
i.e. it can be supported on the carriage 22 in an
axially adjustable manner in the drilling direction.
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rotationally fixed with regard to the drill drive 11 and the

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 closed at the upper end
of the storage portion 33 by a conical cover 36. In the cover
36 filling holes 37 foxr 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 closing device 71
designed as a flap 1s 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 36. 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 vafious eyelets 38, 38
are provided for lifting the - @over 36 and/or the tube
hopper 30 by neans of an auxiliary crane. On the

out | etrsivde of the tube hopper 30 a closing 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. O . g(%hﬁlws. %
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- a tube hopper comprising a storage space for filling

material to fill the drill hole during the extrac-

tion of the drilling tube, the tube hopper being ar-

ranged in the drilling direction above the drill

drive and being connected to the drilling tube,

- an extension tube which is arranged below the tube
hopper and runs centrally through the drill drive,
and

- a rotary coupling for a rotational decoupling of
the drilling tube from the tube hopper, the rotary
coupling being arranged above the drill drive and

remote thereof.

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 is provided, by which a passage for

filling material from the tube hopper to the drilling tube

can be closed.



drive and being connected to the drilling tube, - an
extensi on tube which is arranged bel ow the tube

hopper and runs centrally through the drill drive,

and - a rotary coupling for a rotational decoupling of
the drilling tube fromthe tube hopper, the rotary
coupling being arranged above the drill drive and
renote thereof. 2. Drilling deice according to claim
1, wherein the tube hopper is connected in a
rotationally fixed manner to the carriage and is

supporoed li Agadéetdt aagordmiyNes ¢eiat itve to the
drilli tube. 3. Drilling device accordlng to claim

1, wherern a cl osing device is provided, by which a
passadéef ofubd i hbppgr meeer ke Foced t heidlihe hopperixed with

the dridgpepg tdihge €8P PgyLl osed. 10 4. Drilling
devi ce according to claim1, wherein the tube hopper

can be noved axially and fixed with respect to the

cary i agellbng Mddilcengcdendieg a6car=dimng,to claim 1,
mhere%ﬂegg£QM/the drill drive the drilling tube is
connected 1n a rotationally fixed and detachabl e
mannefelevakhouipide dshat ttlef drhdéléng |dubdr igecolnected in a

Dril | kBgadesmL£8 yacenid Ngnd 0det &MBble manner to an output
shaft of the drill drive.

6. Drilling device according to c¢laim 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 sgide 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 substantially conical 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



wherein a filling | evel sensor is provided for

nmeasuring a filling level in-the tube hopper. 7.

Drilling device according to claim11, wherein the

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 hopperlis arranged. 8.

Drilling device according to claim1, wherein the

t ube hoppefrhdsing &ubst ntindrPguesd iimdpi catatsingr agener into

portion, thel @wlmhlef RAeSibsbantd aJiJ:MlCOBi:i?xai eyiré@ed on a
portion i s _arrange 9. ,Met hod_ for du0|n

drilling RbTHA8T in tHEoitam ke Flcu? '?k\@?St in a
drillingddéViicey ddcerdinryg odclaim1l, in which - 11
a drilligg trlég.%hllﬁg' ntr ‘&QHQ?Qd' '&e?tlﬁ Ot gl NG fBNRET Jpbe  is

into the soil by neans of drive arrange

carri age®*tigqted & b@“%@r@&lal aSestlied d”lth "til1ing
drilli ngmahgEeii Ghomad dkuba h&ﬁ@éﬂ RQaatidesiriedidgptdbe,

the d hlk%ﬁg tube is extracted and the drill hole is
fille filling mterial froma tube hopper via

. the dfbeliwgba ubeppenhetei rrarsagedbecthopper Ferriage in  a

ar r anggda ©fbraN@yCal ki @GRnnBr A hdedt hedald Yolrlb¥etherewith.
manner thereto and i s noved therewth.



