10 Cctober 2006 1 Drilling apparatus and net hod for introduci i |daiaRg
B0t ot

elenment into the soil The invention relates to a drilling appa
introducing a drilling elenent into the soil conprising a drive, which is
supported on a mast for introducing the drilling elenent, and a collet

turning device having a collet which can be turned by neans of at |east
one operating cylinder. The invention further relates to a nethod for
introducing a drilling element into the soil, with a torque being applied
to the drilling elenent by nmeans ofja collet turning device. In the prior
art a variety of soil drilling machines is known which are enpl oyed .
especially in special foundation engineering for foundation-I|aying
nmeasures. Wth these soil drilling machines a drill hole can either be
produced by nmeans of a drilling tool, with the hole being then filled e.gqg.
with concrete in order to produce a foundation pile. Furthernore, wth a
drilling apparatus a screw anchor or a boring pile having a screwtip can
al so be screwed directly into the soil. Especially in the latter case
relatively high drilling torques may be required for great pile lengths in
order to screwthe pile into the soil. The drilling drive is to be
desi gned according to the maxi num torque to be expected, for which reason
the drive constitutes a mmjor cost factor in a drilling apparatus. 10
Oct ober 2006 2 Furthernore, to make cased drillings drilling apparatuses
are known which are additionally provided with a so-called casing
machi ne. ThiBEietins: appagetes aml suppont £09 HASIdMR SIS ari 1110g

: - element into the soil

The invention relates to a drilling apparatus for introducing
a drilling element intq the soil comprising a drive, which ig
supported on a mast for introducing the drilling element, and
a collet turning device having a collet which can be turned by
means of at least one operating ‘cylinder. The invention

, ?urther relates to a method for introducing a drilling element
into the goil, with a torque being applied to the drilling
glement by means of a collet turning device. |

In the prior art a variety of soil drilling machines is knoﬁn
whi?h are employed espécially in special foundation
englnee?ing for foundation-laying measures. With thése‘soil
drilling machines a.drill hole can either be produced by means
of a drilling tool, with the hole being then filled e.g. with
c?ncrete in order to produce a foundation pile. Furthermoré
with a drilling apparatus a screw anchor or a boring pilé
having a screw tip can also be screwed directly into the soil,
Espe;iallylin the latter case relatively high drilling torques
may be required for great pile lengths in order to screw the
pile into the soil.

The drilling drive is to be designed according to the maximum
torque to be expected, for which reason the drive constitutes
& major cost factor in a drilling apparatus.




casi ng machi nes have a collet which can be turned through op ]
cylinders. A novable drilling apparatus with attached casing ﬁgg#t%g&lrszoos

di sclosed in DE 38 09 626 C2. The casing nmachine includes a supporting
table that can be lifted and | owered by hydraulic cylinders. A bearing
ring rotatably supported in the supporting table is turned back and forth
by two hydraulic cylinders retained o the supporting table. On one upper
side the bearing ring carries two clanping jaws which can be noved
towards each other and can be opened and closed by a hydraulic cylinder.
Through t HEXherpPRg. | bosnake eamiadnfdﬁﬂl&iﬁb?edﬁiliﬂg_:; a'tpiaaqla%@gg %@9
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and fort'hAaltosabati dgh y1 byg & Iy3Qer r .for the casjng clanp
ey | 2ecibfied ?ggll?éc[f‘?% 'y Tfeans of -

and the pge i hder i g di spl.aced_in_the vertica .
a pressuregég‘/?lg%%e?g ff‘ﬁe§ﬁn\9§nt6%§n%?s E&Ee&aﬁﬁngh@aéhbn? neludeso grovi de
a drilliRYPROPErR ueabl tthathicn dlesdiditiell ang 0peEaéd 0B ny&MNTING a
particul ackyigdesad. anpunbegfiRoVes:gan p ied t efficiently with a
| ow cost gggﬁ#{ﬁq{eiogab urth%aﬂ?@m)re1 ?t. (lgts t e}}gb'seu ‘ %eflhe vl on to
provide an efficient nethot® FUrnedt PasticPRE &odtRl Byndgtws ehpditatilnico t he
soi | . TheSYbER s diekipdtiegart bhet hepmijtdely itabsel ved bk agsandancg with
t he i nventhenbéyr il iy @ﬁﬁﬁgér%&scl%‘ﬁiﬂ% Hgﬁsf%ﬁié‘ﬂ eés‘_=1I1 be moved

towargs each other and can be opened and closed by a hydraulic

cylinder. Through the clamping jaws the end of the pipe string

is clamped and introduced into the soil or withdrawn therefrom

88 a result of the rotation of the bearing ring.

In DE 12 15 624 B a further device for drilling a casing into
a deep drilled borehole is disclosed. In the device described
therein the casing is moved downwards pfiof tc the moment of
the respective directional change of a cyclically alternating
rotary movement. The cyclically altermating rotary movement ig
effecteq by means of a casing clamp fixed to the drill pipe,
Whose both arms are moved back and forth alternatingly by
press cylinders. The frame for the casing clamp and the bress
cylinder is displaced in the vertical direction by means'of a
pressure cylinder.

The invention is based on the o b i & ¢ t to provide a
drilling apparatus, with which also drilling operations
requiring a particularly great amount of power can be carried
out efficiently with a low-cost construction. Furthermore, if
is the object of the invention to provide an efficient method
for introducing a drilling element into the soil.

, ihe device-related part of the object is solved in accordance
with the invention by a drilling apparatus having the features




i 06 3 of claiml1l. The nmethod-related part of theqg &aobek 2006
:ngl \%Ejoibﬁr zzigcordance with the invention by a method having 'Ejhe.lq e?Egres

of claim8. Preferred enbodi ments of the invention are statﬁ in the
respective subclains. The drilling apparatus according to the inve thor
characterized in that at least two collet turning devices are prov

whi ch can be engaged with the drilling ®lenment for the tﬁrq]lcje Cthat a
‘transm ssion. A basic idea of the invention resides in the a;: ata
‘torque is applied to the drilling element in addition to a rotary rive
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onstituted by a hydraulic motor, or that it ig applied

exclusively by two collet turning devices. Thus, at least at.

specific points in time an. additional torgue support can be
applied to the drilling element beside the normal rotary
drive.rThe drilling element can be a drilling tool, which is
extracted again from the drill hole after its introduction, a
supporting casing that ig to be introduced or a screw pilé or
‘anchor element which directly serves as foundation element and
- remains in the soil. ' o

The use of a collet with an operating cylinder to turn the
collet permits the generation of a very high torque for a
limited turning angle. As experience has shown that during
drilling the maximum drilling torque is not required during
the' entire drilling time but only for a peak load at very
limited points of timé, the drive of the drilling apparatus
can be laid out in a cost-effective manner for the normal
drilling torgue. To bridge the torque peak the collet turning
devices can be embloyed.

In this connection it is intended according to the invention
that for the torque transmission the collet turning devices
can be engaged with the drilling element simultaneously and/oxr
chronologically offset to each other. As a result of a defined
chronologically offset operation of the at least two collet
turning devices it is possible to adjust a more uniform torque
support 'and in some cases even a quasi~continuous drilling




that for the torque transm ssion the collet turning devices d
with the drilling elenent sinmultaneously and/or chronol ogi caﬁpyrb%?’r"?z%%
each other. As a result of a defined chronologically offset operation of
the at least two collet +turning devices it is possible to adjust a nore
uniformtorque support and in sonme cases even a quasi-continuous drilling
10 October 2006 4 operation despite a limted turning angle of the coll et
turning devices. In the case of specifia extrenely high torque peaks it is
in principle also possible for the several collet turning devices to be
operated sinultaneously so that the maxinumtorque is nultiplied
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are contr8P %ﬂ bngnlng device in the drilling direction during the
torque support, simultaneously effects a resetting of the
second collet turning device to its starting position when
this is located in the corresponding free-running position.
Accordingly, the second collet can then clamp the drilling
element and apply a torque to the drilling element whilst this
is being driven into the soil, whereas alternatively the first
collet turning device is reset by the coupling, in particular
by a coupling rod. Apart from this purely mechanical coupling
an electronic, control-operated coupling can also be provided.
To wmove the individual collet turning deﬁices with the
drilling element separate operating devices are provided, e.g.
hydraulic operating cylinders, which are controlled by a

| central gontrol according to-a predetermined. programme for a

desired synchronisation. The coupling rod itgelf can also be
designed as an operating cylinder, in particular as a
hydraulic cylinder.

According to the invention it is preferred that the collet
turning devices are fixed to the lower end portion of the
mast. This permits a torgque support even when the drilling
element is almost completely inserted into the soil.

An efficient drilling operation is achieved in accordance with
the invention in that the collet turning devices are pivotally
and/or movably supported in the drilling direction. As a




central control according to a predeterm ned. programre for a J I
synchroni sati on. The coupling rod itself can al so be designeaoggagﬁ%QZOOG
operating cylinder, in particular as a hydraulic cylinder. According to

the invention it is preferred that the collet turning devices are fixed to
~the lower end portion of the mast. This permts a torque support even when

the drilling elenent is alnost conpletely inserted into the soil. An

efficient drilling operation is achieveg in accordance with the invention
inthat the collet turning devices are pivotally and/or novably supported
inthe drilling direction. As a 10 Cctober 2006 result, the torque support
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coor di nat €lamping position and an adequate distance to the drilling
element ' is maintained in the free-running position. ‘The
clamping cylinder andrthe operating cylinders of the collet
turning device are preferably designed as hydraulic cylinders

which are able to generate particularly high forces.

Finally, it is intended according to the invention that a
control device is provided, through which a rotary drive, a
feed drive and the collet turning devices can be operated in a
coordinated maﬁner. The control device can thereby coordinate
a continuous rotary drive, in particular a hydraulic motor,
with the discontinuous collet turning devices.

The wmethod in accordance with the invention is characterized
in that at least two collet turning devices are provided
“through which a torque is applied to the drilling element.
With -a relatively simple construction of the drilling
apparatus it is possible to apply in a simple mannef
relatively high torques to the drilling element by means of
these collet turning devices.

In this connection it is intended in accordance with the
invention that the collet turning devices transmit a torgue to
the drilling element simultaneously and/or chronologicélly
offset to each other. Thus, with the cdllet turning devices
either a particularly high maximum torque or a more uniform
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di sconti nuous collet turning devices. The nmethod i n accordance ?@?Qﬂﬁg

invention is characterized in that at |east two collet turning devices are

[ [ [ [ illing element. Wth
ded through which a torque is applied to the dri el er \
gr?g:atively sigple construction of the drilling apparatus it is possible

to apply in a sinple manner relativelyshigh torques to the drilling
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I anou toQ r-e thfn two, a quasl-con _
2v2ﬁ be agﬁfe§ §9v1dua collet turning devices it is possible to adjust
an improved torque support in spite of a limited turning
angle. Depending on the turning angle of the collet turning

devices and their numbers which may alsc amount to more than

two, a guasi-continuous turning operation can even be achieved
thereby.

To coordinate or synchronize the discontinuous and continuous
drives it is intended according to the invention for the
rotation of a rotary drive, the feed motion of the drilling
element and the operation of the collet turning devices to be
controlled in a coordinated manner. This can be implemented by
means of a central control device, which is usually
constituted by a computer. '

Furthermore, it is intended in accordance with the invention
that the torque support is effected at specific periods of
time only, in particular_during a final drilling phase. When a
drilling element is drilled into the soil the torque 1load
increases upon an increasing drilling depth and the higher

friction surface. Therefore the torgue support is preferably
effected in the final phase so that a reliable turning motion
is ensured at this point of time, too.

Basically, the drilling element can be constituted by a |
drilling tool that can be- removed from the drill hole again,
such as a drilling sgcrew or - any other continuously . or
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thereby. To coordinate or synchronize the discontinuous an 200 AUBUT 006
drivesyit is intended according to the invention for the rotation o#.§ f
rotary drive, the feed nmotion of the drilling elenent and the operatloE_o
the collet turning devices to be controlled in a coordinated nanner. TI : S
can be inplenented by neans of a central control device, which is ,ursu_at hy
constituted by a conputer. Furthernore, it is intended in acpordanpedmﬁ f
the invention that the torque support is effected at specific per!Fls o]
time only, in particular during a final drilling phase. Wen a drilling
elenent isydrilled into the soil the torque load increases upon a}n .
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f oundat i ogepiekraselly neans of screw flights high torques usually have tobbe
applied, since a considerable part of the soil is being displaced whe{_e %
a high surface friction is generated. Another enbodinent of the my:an io
resi des i APPREEF agtbedifitentasoff dursdairivemtliayi rgst@asuieSthberSer ey | e is
driven theeugbundation-laying measures the screw pile is driven through
loose soil layers up to a solid soil layer, with the torque
support being effected for the introduction inte the solid
soil layer. Thus, by means of the rotary drive screw piles can
be screwed through the loose soil and anchored efficiently in

solid soil layers with the support of the casing device.

In the following the invention will be described by way of
preferred embodiments which are schematically shown in the
accompanying drawings. The drawings show:

Fig. 1 a side view of a drilling apparatus comprising a collet
turning device;

Fig. 2 a top view of a collet turning device according to the
invention; and

Fig. 3 a side view of an arrangement of two collet turning
devices with a mechanic coupling.

The drilling apparatus 10 shown in Fig. 1 has a carriage 20
designed as a crawler, to which a mast 14 is pivotally hinged

" between a horizontal 'transport position and a depicted
vertical operating position. The mast 14, which can be pivoted
in a known manner by hydraulic cylinders, is designed as a so-
.called leader with a stationary basic mast 16 on which a
movable mast 15 comprising a  moving device 1isg slidably
supported.




| oose soil layers up to a solid soil layer, with the torque H@&o@ggﬁgﬂgf

for the introduction into the solid soil layer. Thus
?Lgefg?gry drive screw piles can be screwed through the |oose Sﬁl| and
anchored efficiently in solid soil layers with the support of t ? casi ng
device. In the followi ng the invention will be described by way o
preferred enbodi nents which are schematd cal | y shown in the acconpanying
drawi ngs. The draw ngs show Fig. 1 a side viewof a drilling alpparatus_n
conpri-sing a collet turning device; Fig. 2 a top view of a collet turning
device according to the invention; and Fig. 3 a side view of an

c t me i ¢ coupling. The
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Cct ober 20068 r8aénnéhef mruahlee pBstidp. a rotary drive 12 is slidably

supported throough a feed drive 26, ich rotary drive serves to drive a

14 the
| ement not depicted here. At the | ower end of the nast
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depi cted ioolihe Bkl ust sabipnwalcli GncilosdOra rm%ri%c’felgﬁs%eéoc'%ﬂ”y In
Fig. 2 theohaste §§n%ﬁﬁ%%% Qegf a t%rnlng d%igcgn tgg- free-running
position in which the collet 32 is spaced all-round from the
enclosed drilling element 50 so that the drllllng element. 50
can be moved freely through the collet 32 in the drllllng
direction that extends rerpendicularly to the plane of the
draw1ng

The collet 32 comprises an afc~shapeé collet base 31, at both
ends of which a clamping jaw 33, 34 is each pivotally hinged.
The free ends of both clamping jaws 33, 34 lie opposite each
other and are connected by means of a clamping cylinder 46. By
retracting the clamping cylinder 46 the clamping jaws 33, 34
can be moved towards each other, whereby a force-locking
connection can be established with the drilling element 50.

The collet base 31 is fixed to the mast 14 via a length-
adjustable supporting arm 38 by means of a supporting bearing
40. For a Cardanic suspension the supporting bearing 40 has a
- horizontal pivot pin 42 that 1is rotatably supported on a
bearing block 45. On the horizontal pivot pin 42 a vertically
directed vertical pivot pin 44 is prov1ded on which the mast-
facing end of the supporting arm 38 and the mast-facing ends
of two operating cylinders 35, 36 are pivotally supported. The
operating cylinders 35, 36 serve to turn the collet 32 with
respect to the supporting bearing 40, with the collet-facing
ends of the operating cylinders 35, 36 being each pivotally‘
supported on the collet base 31 in those pointe in which the
clamping jaws 33, 34 are also supported on the collet base 31.




collet 32 is shown which encloses a, drilling el enment 50. The t
illustrated in Fig. 2 is in the free-running position in whi élﬁc(?#é)%%%%(gp

32 is spaced all-round fromthe enclosed drilling elenent 50 so that the
drilling elenent, 50 can be noved freely through the collet 32 in the
drilling direction that extends perpendicularly to the plane of the

drawi ng. The collet 32 conprises an arc-shaped coll et base 31, at both
ends of which a clanping jaw 33, 34 is gach pivotally hinged. The free
ends of both clanping jaws 33, 34 |lie opposite each other and are
connected by neans of a clanping cylinder 46. By retracting the clanping
cylinder 46 the clanmping jaws 33, 34 can be noved towards each other,
wher eby a Thécsuppski iy KuMegt i,qn established with the drilling
el enent 50,, The col ITe}?Jba e B%I i@ fri%%gaggol hEORRSP L 4ERH athe | eaigiet-
adj ust abl e Support ieffl?&eaﬂ:ﬁ 8lhyv rdithslempad sépplritiong lbeant Ngherd Ghikor a
Car dani ¢ st peerstdnin rtéles@ppaﬂﬁnggdbﬁ@fﬂirtgl,4@haﬁsaafegg&g@#rglofo!t\zﬁot pin
42 t hat |sdfimﬁﬂﬁgﬂéaéﬂgggogkeqd%gsa lgea-rln bl ock 45, On the hori Snt al .
pi vot pin “%1%21 a‘Vﬁiti cal 'y directed RIEFEi 84 17 vot Gpt Al e | epgyratificded, on
whi ch the TSt SOTHE nif enBebig t e hppeitenpinarpossiang tdiedmst wiae Ng
ends of t#s oppenttig cyylhaesss 355, 36san@di ¥atal] Yosupparted. - The
%émﬁﬁﬁ (ﬁ?égﬁggt to

oper at i ng &€ydndpgdersy 3 e to turn the collet 3
t he suppor tj rllﬂé?%ea% ngmﬁ%,ﬁd%vi {:%gt HEO%%Ch e%‘?f]a‘?f'flﬁ’@ Fhdsperincheobpehat i ng
cyli nder's SETPEETHEY hEIL H i ideakPY et (ATOrt edsen tiheasd |ratrohgges 3L i n
t hose poi menewedwhiichihdeopad=ampinng j aws 33, 34 are al so supportéd on the
coll et base 31. 10 Cctober 2006 9 The supporting bearing 40 renders it
possible for the collet 32 to be able to follow the clanped drilling

el ement j §Chematic view of Fig. 3 a first collet turning device

30 and a second collet turning device 70 are arranged on top
?f each other in the drilling direction, which are illustrated
in Part only. The basic construction of both collet turning
devices 30, 70 corresponds to the explanationsg given above

with respect to Fig. 2 with the exception of the linkage to
the mast,

Both collet turning devices 30, 70 are each mounted on a
rocker 84 which_is pivotally supported about a horizontal axis
on a bearing block 82 that is in turn fixed to = beam-sghaped
carrier 80a or 80b. In the idile position shown in Fig, 3 both
beam-shaped carriers 80a, 80b are directed horizontally and
are movably supported on a base frame 88 by means of a
respective horizontal pivot bearing 86. The base frame 88 can

be fixedly connected to the mast of the drilling apparatus.

For the mechanical coordination or synchronisation of the
movements of both collet turning devices 30, 70 a coupling rod
80 is provided which is hinged on the one hand to the-upper
carrier 80a between the horizontal pivot bearing 86 and the
bearing block 82. On the other hand the coupling rod 90 is
hinged to a lever arm 81 of the lower carrier 80b. The lever
arm 81 is designed in a rigid wmanner on the beam-shaped
carrier 80b but extends in a direction opposed to the carrief
80b by facing away from the horizontal pivot bearing 86.




is noved in the drilling direction. Wen a feed notion of the"{)%%"ldﬁggﬁge

el emrent 50 takes place during a drilling operation, the colle
in the clanping position, directs with its operating cylinders 35, 36 the
notion of the drilling elenent 50 towards the ground. Follow ng an opening

of the <clanping cylinder 46, the collet 32 is reset upwards through a
renewed turning operation. In the schematic view of Fig. 3 a first collet
turning device 30 and a second collet turning device 70 are arranged on
top of each other in the drilling diregtion, which are illustrated in
part only. The basic construction of both collet turning devices 30, 70
corresponds to the explanations given above wth respect to Fig. 2 with

t he except Ponaototiie df hrg@ikgond hel BGge BOLA gﬁgléguﬁernlnggdeV|pes 30,

70 are each mud n rogker 84 which is pivotally suppoft&d®dbtlut a
hori zontal axis e%%eg b%éart? né“Bi“b%k aszé?"ﬁ“dfar.ds PH Q%Y f PLedlteo wpper

beam shapef>TE4#¥ | 8P 8bheoloBeb. canridie 8aH eiposi+doRy SROWMYdN fi Gepd both
beam shapedawar rtiees 302er80bivés, di £REt ed,borizontally gnd are nmovably
supported g e frame 88 b% means .of a respecirve q riZonbayeigid ot
bearing 86. & base THAne B8 Tanthe eSS ceine cnnepwast t vesdte impstoof t he
drilling apfar aPsT Forridre soehamileal pdace] naki oa. FegdRChppnisatd on of
the novenesdrsdifadaehh ol | t urning ices 30,. 70 a cqupling rod 90 is
provided vhich is g{onged o#%{eheﬂ%%phgggy{xggt ﬁ% uB?)gtF c@illfaFert‘BGJdLﬂget ween
t he horizon A1 °Hi vat’ bed® nGd 86%°&%d tméLfobBar toyawe ockiBrtOn dahe @fcher
hand the couplemegtedd I0wiss dimged die acdeyes Sk ogfﬁg&oé&)vgr carrier
e

80b. The |l@vEaret Bl LgRed i rigld manner on the eam%hﬁped
carrier 8aj, bgg%g{?eﬁg}g i%l'r?qgé!ai ?gtt }Lgn%%%%lgsglaet%&t cEtHe OB chy
f

facing awey f 8 t & holti 5%t af i1 PIRARAY beasimipr86is pivoted with the
rilling element in the drilling direction, the other collet
turning device 70, being in its free-running position, is

pivoted back to its upward starting position. The clamping
position of both collet turning devices 30, 70 can then be
changed so that the feed motion of the drilling element moves
the then clamped second collet turning device 70 downwards, .
while the upper first collet turning device 30 that is in its

free-running position is at the same time reset to
starting position.

its




10 October 2006 10 On account of the diagonal |inkage with t '
rod 90 it is effected that during a downward pivoting of theh@pggwé%os

carrier 80a the lower carrier 80b isqpiveted upwards at the sanme tine.
Alternatively, the |lower carrier 80b is pivoted downwards again and at the
sanme time an upward resetting of the upper carrier 80a takes place. As a
result of this coordination. of the pivot notions of both collet turning
devices 30, 70 a nore uni formtorque support can be inplenented. Thus,
during the torque support effected by a collet turning device 30, in which
the collet turning device 30 that is in its clanping position is pivoted
with the drilling elenment in the drilling direction, the other collet
turning device 70, being in its free-running position, is pivoted back to
its upward starting position. The clanping position of both collet turning
devices 30, 70 can then be changed so that the feed notion of the drilling
el enrent noves the then clanped second collet turning device 70 downwar ds,
while the upper first collet turning device 30 that is in its free-running
posi tEBRIMS at the sane tinme reset to its starting position. 10 Cctober
2006 11 0 CLAIMS 1. Drilling apparatus for introducing a drilling el enment
into the soil conprising a continuous rotary drive, which is sup- ported

on a IMRsDr{DTingt beuiatest heodr iih'tiz%giu@i%%ené’ @nd13 gcoé:ll&ﬁeﬁﬁ'r i Rg,
device having a collet that can be turned Dy neans OP at | east one
operatiﬂgh%y PhdeFompRdEdng & dasddinuons coittaxty tdriveg whichedsasep-

providethorted on a mast for introducing the drilling element, and a
collet turning device having a collet that can be turned by
means of at least one operating cylinder,
wherein at least two gollet turning devices are provided,
wherein the collet turning devices c¢an be engaged with the
drilling element driven by the continuous rotary drive in or-
der to support the torque, and
wherein for the torque transmission the collet turning de-
vices can be engaged with the drilling element chronologi-

cally offset to each other.

2. Drilling apparatus according to «laim 1,
wherein for the torque transmission the collet turning de-
vices can be engaged with the drilling element simultane-

ously.

3. Drilling apparatus according to claim 1,
wherein a coupling is provided by means of which movemeants of

the collet turning devices can be coordinated.

4. Drilling apparatus according to claim 1,
wherein the collet turning devices are fixed to the lower end
portion of the mast.




wherein the collet turning devices can be engaged wi th the drg bkidber 2006
el ement driven by the continuous rotary drive in or- der to support f%e
torque, and wherein for the torque transgi ssion the collet turning de-

vi ces can be engaged with the drilliﬂ& el ement chronologi- cally offset to
each other. 2. Drilling apparatus according to claim1l, wherein for the

torque t I SSi I ing_d j ces can be engaged with the
driII?hgbg?Z%%ﬁé %?%%?§5ﬁ§_5§%%#§5§§ %?i???%% gbparatus according to claim
1, wher ewheretonuphiengoldepr turdedgbderdans afrewpicttalignenidy cof mdhe

collet turning devices,can be_cpordinated. 4, Drilling apparatus according
to cIaihPiY ﬁﬁBPEFEeﬁhéncgh?e@r%ﬁih?ﬂg YEGFEEare fixed to the | ower and
portion of the mast. 10 October 2006 12 0 5. Drilling apparatus according

to claim1, wherein the collet turning devices are pivotally and/or nova-
bly stpperibling aPpadaiysiagrerderyion, cbkrimrll|ing apparatus according to

claim1l, in e Il et I [ ] ich are adjust- able
by neanéwo %f%lgh%iﬁ%ﬂgfﬁiAggg %@?mg%%gglggéﬁ%ﬁﬁa E@%%thﬁgﬁ 5%§U§t_
free-runabhg pesmenan. of. aDelkhpigsappaiativg decardnng il agpding boswherein

a control,devic& S ﬁrovided, t hrough which a rotary drive, a feed drive
and the ThPPe#E uf nf RS eV RELT RPEHeiPp: erated in a coordinated manner.
8. Method for introducing a drilling element into the soil, with a torque.

being applied to the drilling el ement by means of a continuous rotary
drive/. Drilling apparatus according to c¢laim 1,

wherein a control device is provided, through which a rotary
drive, a feed drive and the collet turning devices ¢an be op-

erated in a coordinated manner.

8. Method for introducing a drilling element into the soil,
with a torgue being applied to the drilling element by means
of a continuous rotary drive,
wherein at least two collet turning devices are provided,
through which an additicnal torgue is transmitted chronologi-

cally offset to each other to the drilling element.

9. Method &ccording to claim 8,

wherein during the-torque cranemission the collet turning de-
vicas are moved at least partly with the drilling element in-
to the drilling direction until they are reset to their star-
ting pogition, and

wherein one of the collet turning devices is moved with the
drilling element while another collet turning device is reset
to its starting position.

offset to each other to the drilling element.




wherein at |least two collet turning devices are provided, thr e
additional torque is transmtted chronologi- cally offset to e@gﬁ%% rih@]
the drilling elenment. 9. Method accorggngoto claim8, wherein during the
torque transm ssion the collet turning“de- vices are noved at |east partly
with the drilling element in- to the drilling direction until they are
reset ,}0 i =it LAg-poshtii@ng and wherein one of the collet turning
deviC%E'wégﬁgéegE%%FﬁaPﬁeted?F%Fﬁng'eIenent whi | e anot her collet turning
devi ce i gheeeéh Hhe itstationi pf postoteny Orfivet treathedt HOLice tHe

drilling_elenent. 10 QOctober. 200 3 lo. d_accardi t j

wherei n FhE %tl;@i &8 ST aﬁ'ﬁd?%%e?p‘?ﬁgﬁiggdogot%?lgn ) l#hgé%ﬁ% ng
el enent apg¢ithe gper abherotlietihencal kebrtiinatag medewbees are controlled in
a coordi nated manner. 11. Method according to claim8, wherein the torque

support is effected at specific periods of time only, in particular during
a finih ﬁg&h%hng @g§%3 {%.gggﬁ%dsaccording to claim8, wherein a screw
pile, 7in partlchar Wit conica scfew tip, is used as drilling el enent.
13. Met hoghagedndichg toroa mutdonthdreiaf e fasumrdatdnecibid mpraeedures the
screw pile is riven through_loose soil _| ayer to.a solid soil |ayer,
with thettlﬁ'feqﬁ’éﬂé’upﬂar Paﬁgil%&%r‘ff SREad% 8r TLRAY ﬁ?%gglﬁggi gh'aglemo the solid
soi |l layer.
12 .Method according to claim 8,
wherein a screw pile, in particular with conical screw tip,

is used as drilling element.

13 .Method according to claim 12,
wherein as foundation-laying measures the screw pile 1is
driven through loose goil layers up to a solid soil layer,
with the torque support being effected for the introduction

into the solid soil layer.




