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1 Drilling device and drilling nethod The invention
relates to a drilling device conprising a nast, a
drilling carriage which is guided along the mast in a
di spl aceabl e manner and a drive unit for noving the
drilling carriage on the mast, in accordance wth the
preanble of claiml. The iavention further relates to
a driIIing nmet hod for producing a drill hole, in
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risk of the drill head getting stuck.

On reaching a certain drilling depth the drill hole has to be lined with casing
pipes and concreted against the soil externally in order to stabilize the drill hole
and prevent a contamination of the various soil layers, as for example during
gas or oil drilling. For this purpose rod segments of greater length are installed,
connected to one another and then concreted from the outside. To this end the

feeding system requires great tensile forces.

A drilling device, in which a telescopic mast can be moved by a hydraulic cylin-
der, is known from EP 0 114 146 A.



The invention is based on the o b j ect to provide a
drilling device and a drill- ing nmethod, by neans of
whi ch an efficient operation in the different main
nodes of operation is rendered possible. In accordance
with the invention the object is solved on the one
hand by a drill- ing device, having the features of
claim1 and on the other hand by a drilling nethod
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the casing pipes. For these operations a feeding system with high tensile forces
is required. This can be achieved in a cost-saving and compact way by a rope
winch drive, with which high tensile forces are made available at reduced feed-
ing speeds in particular due to a multiple reeving of the hoisting rope in line with

the chain block principle.

In principle, during both modes of operation the drilling carriage can be con-
nected to both the hydraulic cylinder drive and the rope winch drive. However,
according to the invention it is especially useful that a coupling device is pro-
vided, by means of which the drilling carriage can be connected alternately to
the hydraulic cylinder drive and the rope winch drive. The coupling device can

be operated manually, for example by insertable retaining bolts, or automati-



be operated manually, for exanple by insertable
retaining bolts, or automati -3- cally, for exanple by
correspondi ng hydraulic cylinders that actuate a | ock
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invention it is particularly preferable that the nmast
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drilling carriage, the nast base el enent has a first
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guidance along the at least one telescopic mast element. On account of its
telescopic facility the telescopic mast element has a different shape, usually a
smaller one than that of the mast base element. To ensure here a reliable
guidance of the drilling carriage, the mast base element has a first guide that
differs from the second guide on the telescopic mast element. These can be
guide rails or guide grooves in particular. On the drilling carriage corresponding
slide shoes or guide shoes are provided for the two guides so that when the
mast is extended the drilling carriage can be moved without transition from the

mast base element to the telescopic mast element. According to the number of



slide shoes or guide shoes are provided for the two
gui des so that when the nast is extended the drilling
carriage can be noved without transition fromthe

mast base elenent to the tel escopic mast el enent.
According to the nunber of -4- tel escopic nast
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According to the invention a stable construction is fostered by the fact that the
hydraulic cylinder drive has at least one hydraulic cylinder that is arranged on
the base of the mast. In addition to the point of articulation located on the base
of the mast the hydraulic cylinder has a further point of articulation that is de-
tachably fixed on the drilling carriage. For the telescopic facility of the tele-
scopic mast element the detachable fixing point of the hydraulic cylinder can
thus be coupled to the telescopic mast element so as to retract or extend the

[atter.

The drilling method according to the invention is characterized in that for the

introduction of the first rod the drilling carriage is moved with a hydraulic cylin-



scopi ¢ mast el enent the detachable fixing point of the
hydraulic cylinder can thus be coupled to the
tel escopic mast elenent so as to retract or extend the

latter. The drilling method according to the invention
i s characterized in that for the introduction of the
first rod the drilling carrjage is noved with a

hydraulic cylin -5- der drive and for the introduction
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The drilling method according to the invention allows for an efficient operation
in both main modes of operation. For example for the drilling with a drill rod the
drilling carriage can be moved solely along the mast base element. In this case
use can be made of shorter drill rod segments. If in the other main mode of op-
eration longer casing pipes are used as second rod for instance for lining the

drill hole, the mast can be extended for these longer rod segments.

According to the invention a drilling device and a drilling method are achieved
in all, in which case the drilling device is much more cost-saving as compared
to conventional drilling devices with a comparable performance. For, a consid-

erably larger dimensioning of the rope winch drive would be required in order to



use can be made of shorter drill rod segnents. If in
the other main node of op- eration |onger casing pipes
are used as second rod for instance for lining the

drill hole, the mast can be extended for these | onger
rod segnents. According to the invention a drilling
device and a drilling method are achieved in all, in
whi ch case the drilling device is nmuch nore
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Figwher eighows g peispsautivs viewef afiesttdrilling/device Beeordingsto the
driIILng devi ce according to the invention; Fig. 2
shows BVEMHAN. vi ew of the drilling device of Fig. 1;
Fig. 3 shows a perspective view of the drilling device
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perspective view of a further drilling device
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FigsBows shqves @ pecsnegtive viaw of the drilling devigeiaf Figgh withijacriv-
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vi ew of° %trilling device of Fig. 5. Figures 1 and 2

show a first drilling device 10 according to the

Figi aventdhpwsih perspedtied viedy of a futtheidrilling device eccefding to the
power unit 14 for the energy and hydraulic supply is
ar r angaventiqn wit egyi¥ReRte end of the bed 12 a

fork-shaped ground support 16 is provided which
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invention and
Fig. 6 shows a front view of the drilling device of Fig. 5.

Figures 1 and 2 show a first drilling device 10 according to the invention with a
bed 12, in which a container-shaped power unit 14 for the energy and hydraulic
supply is arranged. At the opposite end of the bed 12 a fork-shaped ground
support 16 is provided which extends around a drill hole frame 5. On the legs of
the fork-shaped ground support 16 a mast 23 is articulated in a pivotable man-
ner by means of a V-shaped bipod 20. On the rear side of the mast 23 that
faces away from the drill hole frame 5 said mast is supported with respect to

the bed 12 through a strut arrangement 18 with a so-called A-trestle.

On the transition of the mast 23 to the bipod 20 the substantially horizontally
extending drilling table 22 with a box-shaped control station 62 is mounted. Be-



t he fork-shaped ground support 16 a mast 23 is
articulated in a pivotable man- ner by neans of a
V-shaped bi pod 20. On the rear side of the mast 23
that faces away fromthe drill hole frame 5 said mast
is supported with respect to the bed 12 through a
strut arrangenent 18 with a so-called A-trestle. On
the transition of the mast 23 to the bipod 20 the
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i nvention the dril ilng carrlage 50 can be noved both

of thg drillingyeardage &0cy| i nder drive 40 and by a rope w nch
drive 30. The rope winch drive 30 has a drum shaped
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drive 30 has a drum- shape rope winc wntpn a ro?ary rive. e‘r%e rope winch
32 is arranged on the bed 12 between the fork-shaped ground support 16 and
the power unit 14. By means of a deflection pulley 34 located on the mast head
28 a rope not depicted here is connected via a pulley arrangement 36 along the
mast 23 to the drilling carriage 50. By way of a multiple reeving of the rope in
the pulley arrangement 36 an increase in the tensile force according to the
chain block principle is achieved in order to displace the drilling carriage 50. To
the same extent that the tensile force increases, the displacement speed of the

rope winch drive 30 decreases.

According to the invention to achieve a quicker displacement in the case of
lower tensile forces the drilling carriage 50 can be coupled with the hydraulic
cylinder drive 40. The hydraulic cylinder drive 40 has a hydraulic cylinder 42



28 a rope not depicted here is connected via a pulley
arrangenent 36 along the nmast 23 to the drilling
carriage 50. By way of a nultiple reeving of the rope
in the pulley arrangenent 36 an increase in the
tensile force according to the chain block principle
is achieved in order to displace the drilling carriage
50. To t he sane extent tha? the tensile force
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drive 30 can be employed. To this end the rope 33, illustrated in part only, is
articulated by means of the folded strut arrangement 18 to the mast 23. In this
way the mast 23 can be pivoted from its horizontal transport position into the

vertical operating position and vice versa.

A further drilling device 10 is shown in Fig. 4. This drilling device 10 substan-
tially corresponds to the previously described drilling device. Unlike the afore-
mentioned device, a different strut arrangement 18 with a box-shaped interme-

diate element is chosen in this case.

The drilling device 10 according to Fig. 4 is shown with the equipment com-
monly used at drilling sites. First rod segments 71 are pivoted by an as such
known handling device 70 from a horizontal starting position into a vertical posi-



drive 30 can be enployed. To this end the rope 33,
illustrated in part only, is articulated by neans of
the fol ded strut arrangenent 18 to the nmast 23. In
this way the mast 23 can be pivoted fromits

hori zontal transport position into the vertica
operating position and vicegversa. A further drilling
device 10 is shown in Fig. 4. This drilling device 10
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be Hepicted.i nvention is shown. This deV| ce substantially
corresponds to the previously described drill-

In the drilling device 10 according to Figures 5 and 6 a single-piece mast 23
with a fixed mast length is provided. The length of the mast 23 is designed to
match the largest anticipated length of a rod segment. In the case of shorter
rod segments the drilling carriage 50 only moves up to the height in each case

required on the mast 23.



ing devices so that in the follow ng only the varying
construction of details will be depicted. In the
drilling device 10 according to Figures 5 and 6 a
single-piece mast 23 with a fixed mast length is
provi ded. The length of the mast 23 is designed to
match the largest anticipatgd Iength of a rod segment.
In the case of shorter rod segnents the drilling
carriage 50 only noves up to the height in each case
required on the mast 23. -10- Cains 1. Drilling
device conprising - a mast, - a drilling carriage
Claidg ch i s guided along the mast in a displaceable
manner, and - a drive unit for noving the carriage on

the: : s the drive unit has both a

1. h@@lr"g@?%‘élca\%aﬁ{r@gﬁhgdrive and a rope winch drive and -
t-he almidst,i ng carriage can be coupled with the
hydrauyl.i.c cylinder drive and wth the rope w nch
dr i vdriling eﬁfrlaqen\gh'&éﬁ guideg aiphg the Mast i giSplaceable
wher gl pling device is provided, by neans of
whi crﬁéﬁ?}%’ gﬁIH| ling carriage can be connected
al t ex dawvesLigit far mowing thie sarriagecyn thedmastir i ve and t he

rope winch drive. 3. Drilling device according to
{ wher ei n

- the drive unit has both a hydraulic cylinder drive and a rope winch drive

and
- the drilling carriage can be coupled with the hydraulic cylinder drive and

with the rope winch drive.

2. Drilling device according to claim 1,
wherein
a coupling device is provided, by means of which the drilling carriage can
be connected alternately to the hydraulic cylinder drive and the rope winch

drive.

3. Drilling device according to claim 1,
wherein
- the mast has a mast base element and at least one telescopic mast
element, which is guided in a telescopic manner in the mast base ele-
ment, and
- for movement of the at least one telescopic mast element the hydraulic

cylinder drive can be coupled with the former.
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- the mast has a mast base el enent and at | east one
tel escopic nast elenent, which is guided in a

tel escopi c manner in the nmast base ele- nment, and -
for novenent of the at | east one tel escopi c nast

el enent the hydraulic cylinder drive can be coupled
with the former. -11- 4. Drilling device according to
claim3, wherein the drilling carriage has a first

gyi.de for.gui dance al ong the mast base el e- nent and
: aﬁ”ﬁ@gﬁvﬁ’%ﬁﬁ@ﬁépgﬁg%o&gui de for guidance al ong
tWBRe/in! east one telescopic mast elenment. 5. Drilling
devi ce accordi nggI to claim3, wherein the rope w nch

dihevdfillmgscariia_gp agianist guidiedr puidanea Ry e mAst base ele-
ohghlS 5 e A9 SReoR R i o M oot

Dyihé telEseapiyinet sleptsrdi ng to claim 1, wherein the
rope winch drive can be connected to the mast in order
to_‘o_ivot the mast. 7. Drilling device according to

Hilirg devicgragoerding ke clardul i ¢ cylinder drive has at
l‘ﬁﬂé%i'pne hydraul i c cylinder which is ar- ranged on
the base of the mast. 8. Drilling nmethod, in
pihetriopalvancti drivé inps emepeavinoh, which iaadanped og thebegkof the
aﬁqilgrﬁgo rggsl,nggs%lr?q %ldglaén@/\llgicbg\%gho edviak gdlfelylarpaonlg%ménq on the

mast head.

Drilling device according to claim 1,
wherein
the rope winch drive can be connected to the mast in order to pivot the

mast.

Drilling device according to claim 1,
wherein
the hydraulic cylinder drive has at least one hydraulic cylinder which is ar-

ranged on the base of the mast.

Drilling method, in particular for implementation with a drilling device ac-
cording to claim 1, to produce a drill hole, in which a first rod and a second
rod are moved and in particular introduced into the ground with a drilling
carriage, which is guided on a mast,

wherein

for the introduction of the first rod the drilling carriage is moved with a hy-
draulic cylinder drive and

for the introduction of the second rod the drilling carriage is moved with a

rope winch drive.



rod are noved and in particular introduced into the
ground with a drilling carriage, which is guided on a
mast, wherein for the introduction of the first rod
the drilling carriage is noved with a hy- draulic
cylinder drive and for the introduction of the second
rod the drilling carriage_HE_aned wth a rope w nch
drive. -12- 9. Drilling method according to claim8

erein the first.rod is. inner drill rod and the
9. \éﬁﬁlilﬂ%l “?%Eoﬁjécﬁﬂrd&ﬂﬂ g’r"'ﬁﬁ"ﬁg' rod. 10. Drilling method
agRefewng to claim8, wherein - the first rod is
conmposed of first rod segnents and the second rod is

ciheirsiedds andoaeidhilbrpdsanshiie secand;ed is apQuteijipe rod.
segnents have a length that is smaller than the | ength

10_8[{){"@5&&%8%@0{3%0@@&5%g, - the mast is extended

e rntroduction of the second rod and - the
s@herginrod is introduced segment by segment into the
2;? :%ggggh@gﬁ\s/ IcggnptolggdOlorflfilrsltlrg s%%He!n?g &nd 'tr?é‘ gewﬁd rod is

composed of second rod segments,

- the first rod segments have a length that is smaller than the length of
the second rod segments,

- the mast is extended prior to the introduction of the second rod and

- the second rod is introduced segment by segment into the ground by

moving the drilling carriage along the extended mast.



