1 Drilling device and drilling nmethod 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 claim1. The invegntion further relates to
a drilling method for producing a drill hole, in which
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during this time the flushing of the drilling is interrupted. In doing so there is a

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 e ct to provide a
drilling device and a drilling nethod, 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 drilling device hayi.ng the features of claim
1 and on the other hand by a drilling nethod havi ng
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A high flexibility with regard to the novenent path of
the drilling carriage is achieved in accordance with
the invention in that the drilling carriage has a
first guide for guidance along the mast base el enent
and at least a further guide for guidance along the at
| east one tel escopic mast elgoent. On account of its
tel escopic facility the tel escopic mast el enent has a
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~der drive and for the introduction of the second rod
the drilling carriage is noved with a rope w nch
drive. The hydraulic cylinder drive permts a quick
novenent which is especially advantageous for the

inner drill rod segnments. The rope winch drive in turn
permts the application of higgh feeding forces, as
required during the introduction of casing pipes. In
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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-



- Fig. 1shows a perspective view of a first drilling
devi ce according to the invention; Fig. 2shows a side
view of the drilling device of Fig. 1; Fig. 3shows a
perspective view of the drilling device of Fig. 1 with
a piv- oted mast; Fig. 4shows a perspective view of a
further drilling device accosding to the invention
wi th equi pnent; Fig. 5shows a perspective view of a
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moved with a rope winch drive. The hydraulic cylinder drive permits a quick
movement which is especially advantageous for the inner drill rod segments.
The rope winch drive in turn permits the application of high feeding forces, as

required during the introduction of casing pipes.

In accordance with the invention it is of advantage that the first rod is an inner
drill rod and the second rod is an outer pipe rod. On the ground-facing end of
the inner drill rod the drill head is located. The outer pipe rod can be employed

for lining and concreting the drill hole in order to secure it.

Furthermore, it is preferred according to the invention that the first rod is com-
posed of first rod segments and the second rod is composed of second rod
segments, that the first rod segments have a length that is smaller than the
length of the second rod segments, that before the introduction of the second
rod a telescopic mast element is extended on a mast base element for exten-
sion and that the second rod is introduced segment by segment into the ground
by moving the drilling carriage along the extended mast. Alternatively, the seg-

ments of the first rod can also be longer than those of the second rod.

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



- Fig. 6shows 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 cont ai ner-shaped power unit 14 for the energy and

hydraulic supply is arranged. At the opposite end of

the bed 12 a fork-shaped grognd support 16 is provided

whi ch extends around a drill hole frane 5. On the | egs
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carriage 50. In accordance with the invention the

drilli sverionialge 50 can be noved both by a hydraulic

cylinder drive 40 and by a rope wi nch drive 30. The
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be§41 ?r(l: %/ ch g%otn aei‘ngrqéc’ltlag]eeda gower 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-



28 a rope not depicted here is connected via a pulley
arrangenent 36 along the nast 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 displkace the drilling carriage
50. To the sane extent that the tensile force
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| chhlt BloERPfinciple 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



The drilling device 10 according to Fig. 4 is shown
Wi th the equi pnent comonly used at drilling sites.
First rod segnents 71 are pivoted by an as such known
handl i ng device 70 froma horizontal starting position

into a vertical posi- - 9 - tion and lifted on the
| evel of the drilling table_g2. By neans of the
drilling carriage 50 the first drill rod segnments 71
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segg&nts 72 is greater than the length of the first
egnents 71. For novenent of the | onger second rod
segnents 72 the mast 23 can be extended, as
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Figures 5 and 6 a single-piece mast 23 with a fixed
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which is in its telescoped condition in order to reduce forces, the rope winch
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-



-Claims 1. Drilling device conprising a mast (23), a
drilling carnage (50) which is guided al ong the nast
(23) in a displaceable manner, and a drive unit for
novi ng the carnage (50) on the nmast (23);
characterised in that the drive unit has both a
hydraulic cylinder drive (4Qg.and a rope w nch drive
(30) and the drilling carriage (50) can be coupled

tigh 'éhdtlf?t%dw{h%%{/% cg%hé @gﬁfng%Pr@Zi ) n%%ﬁlis"&fttﬂtatdf‘ﬂmg car-

rope w nch drive ng carriage (
na@e 6pdhaftfiest dtélpedcbagynmtsé‘ 1d@an bedcfeyeddngestpddd mndanother
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Tﬁé}@smanthng of the first rod takes place in the reverse order.

In addition, a second rod composed of second rod segments 72 can be intro-
duced with the drilling carriage 50. In the illustration according to Fig. 4 said rod
segments are arranged in a pipe rod store. The length of the second rod seg-
ments 72 is greater than the length of the first rod segments 71. For movement
of the longer second rod segments 72 the mast 23 can be extended, as illus-
trated, so that the drilling carriage 50, on being moved towards the upper mast
head 28, is also able to receive the second rod segments 72 and introduce

them into the ground or extract them respectively.

In Figures 5 and 6 a further drilling device 10 according to the invention is
shown. This device substantially corresponds to the previously described drill-
ing devices so that in the following 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 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.



2. Drilling device according to claim1, characterised
in that a coupling device is provided, by neans of
which the drilling carriage (50) can be connected
alternately to the hydraulic cylinder drive (40) and
the rope wnch drive (30). 3. Drilling device
according to claiml1l or 2, characterised in that the
mast (23) has a mast base el gypent (24) and at | east °
one tel escopic mast elenent (26), which is guided in a
Claghescopi ¢ manner in the mast base el enent (24), and
for . noyenent of the at | east one tel escopic nmast
1'Qr@fﬂ%‘¥e"6%‘)‘r°mﬂfés'ﬁ9drauI ic cylinder drive (40) can be
coupl ed wihstt(e) former. 4. Drilling device according
to claim3, characterised in that the drilling .
car ri age a@dinghearnagei(p@xwhigh dregyiday alang heimasidds) in a

along th W (24) and at |east a
further, %1% congBSelsfi‘?1 @hgg‘gﬁtdfor gui dance al ong the at
| east ona driveasitopr ecnovirsd thel cameage (505 )on th&imast (23);
Drilling HeVi (t:(?e. according to claim3 or 4,

char act eCNe@§§ 5012t ¢the rope winch drive (30) has a

rope W ngde §B4 unitibs botrda diyiRnge dyiddrkpiveqdo) d@d a®bpe
the drilling device (10), and a rope (33), which is

gui ded vMNG glive 30)anchangenment (36) on the nast head

28) 6 e . . 1 .
Chat act ofEhiling Bente B8 B BE Chlel g B Byhalik Qpinder
connect edriv® (40)andawith (fE8joperwiochidrive §3Q), vot t he nast

23). 7, Dril.li devi di t | ai 1to6,.
Cha act elnestiling, g GO fg s GPPRieq AR g an £ dsired
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arranged on the base of the nast (232‘. . .

with the rope winch drive (30) or with the hydraulic cylinder (40).

2. Drilling device according to claim 1, characterised in that a coupling device is
provided, by means of which the drilling carriage (50) can be connected

alternately to the hydraulic cylinder drive (40) and the rope winch drive (30).

3. Drilling device according to claim 1 or 2, characterised in that
- the mast (23) has a mast base element (24) and at least one
telescopic mast element (26), which is guided in a telescopic
manner in the mast base element (24), and
- for movement of the at least one telescopic mast element (26) the

hydraulic cylinder drive (40) can be coupled with the former.

4. Drilling device according to claim 3, characterised in that the drilling carriage
(50) has a first guide (54) for guidance along the mast base element (24) and at
least a further, second guide (56) for guidance along the at least one telescopic

mast element (26).



8. Drilling nmethod, in particular for inplenentation
with adrilling device (10) according to clains 1 to
7, to produce a drill hole, in which a first rod and a
second rod are noved and in particular introduced into
the ground with a drilling carriage (50), which is

gui ded on a mast, characterised in that for the

introduction of the first rogythe drilling carriage °
(50) is noved with a hydraulic cylinder drive (40) and
for the introduction of the second rod the driIIing
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firs is conposed of first rod segnents (71) and
magfh %aéi;@gb rod i s conposed of second rod segnents
(72), .the first rod segments (71) have a |length that
is smaller than the | ength of the secaond rod Sﬁ%ments
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dr%\/%z(ﬁefb‘&ﬁ b ﬁeétga 19 & H%s’t' g(er Aldeind rﬁﬁ\}ﬂﬁ tt%ﬁ@%fj(’!ﬁ?d

sin uce segnment egnent to the ground
by novi ng the drllllng carrlage (50) anng t he

7. %(rhl?nngdggvigea gct:co(raﬁ’?g' to claims 1 to 6, characterised in that the hydraulic
cylinder drive (40) has at least one hydraulic cylinder (42) which is arranged on the
base of the mast (23).

8. Drilling method, in particular for implementation with a drilling device (10)
according to claims 1 to 7, 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 (50), which is guided on a mast, characterised in that for the introduction
of the first rod the drilling carriage (50) is moved with a hydraulic cylinder drive (40)
and for the introduction of the second rod the drilling carriage (50) is moved with a

rope winch drive (30).

9. Drilling method according to claim 8, characterised in that the first rod is an

inner drill rod and the second rod is an outer pipe rod.

10. Drilling method according to claim 8 or 9, characterised in that
- the first rod is composed of first rod segments (71) and the second
rod is composed of second rod segments (72),
- the first rod segments (71) have a length that is smaller than the

length of the second rod segments (72),
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the mast (23) is extended prior to the introduction of the second rod
(72) and
the second rod (72) is introduced segment by segment into the
ground by moving the drilling carriage (50) along the extended mast
(23).



