1 Drilling rig and drilling nmethod The present
invention relates to a drilling rig conprising a nast,
adrilling drive mounted for displacenent thereon,
and a drilling elenent, which can be rotatably driven
and noved along the mast by the drilling drive
system the drilling el enent dbnprising a continuous
screw auger di sposed below the drilling drive system
and an extension which is connected to the continuous
screw auger and which extends upwardly through the
drilling drive. The invention further relates to a
dr iphriling Giq 3R BAhg hem¥di ch a drilling elenent is
rotatably driven and noved al ong a nmast by neans of a
drilling drive, the drilling elenent conprising a
continuous screw auger disposed below the drilling
driive and an extension which is connected to the
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In order to increase the depth of the bore hole beyond the length of the mast or the
length of the continuous screw auger, DE 601 02 255 T2 or EP 1 614 853 B1 proposes
that an extension bar be disposed at the top of the continuous screw auger, which
extension bar extends upwardly through the drilling drive system. The depth of the bore
hole can thus be increased by approximately the length of the extension bar.

However, feed helixes cannot be mounted on the extension bar for functional reasons.
When sinking a bore hole beyond the length of the continuous screw auger, the earth



2 material excavated can thus no | onger be conveyed

by the feed helixes up to the surface. This earth
material thus accunulates in the bore hol e above the

conti nuous screw auger in the region of the extension
bar. This can lead to undesirable earth conpaction or
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In this way, the drilling rig of the invention can be used to sink the bore hole beyond the
length of the continuous screw auger in a single continuous operation until the end of
the extension has been reached. This considerably accelerates the creation of a bore
hole of increased depth and additionally reduces the quantity of excavated material to

be hauled away.

In principle, the extension can have any form. In particular, the extension can be a

telescope bar or a bar composed of several segments. It is particularly preferred,



hol e of increased depth and additionally reduces the
guantity of excavated material to be hauled away. In
principle, the extension can have any form 1In
particular, the extension can be a telescope bar or a
bar conposed of several segnents. It is particularly
preferred, 3 according to th® invention, for the
extension bar to be designed as a Kelly bar having
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A wide variety of displacement heads can be used on the drilling element of the

invention. It is thus possible to use, between the extension and the continuous screw
auger, axially symmetrical displacement heads, displacement heads that are eccentric

relative to the drilling axis or other displacement heads.

It is particularly preferred, according to the invention, when the displacement head
comprises a cylindrical displacement section, the diameter of which is approximately
equal to the drilling diameter. The drilling diameter is predetermined by the outside
diameter of the drill helixes on the continuous screw auger or by corresponding radial

cutting edges at the bottom end of the continuous screw auger. The displacement



invention. It is thus possible to use, between the
extensi on and the conti nuous screw auger, axially
symetri cal displacenment heads, displacenent heads
that are eccentric relative to the drilling axis or
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operation, on the upper conical section. This helix thus has a reversed pitch direction
compared with the helixes of the continuous screw auger or the helix provided on the

lower conical section. The upper helix actively conveys earth material falling from above

into the zone of the displacement section.

In a preferred embodiment of the invention, the displacement section and/or at least
one of the conical sections thereof is further provided with displacement elements. The
displacement elements can be welded-on strips or arcuate segment-shaped elements,

which improve the action of forcing or incorporating earth material into the wall of the



the di spl acenent zone of the displacenent section.
This effect is assisted, according to the invention,
by providing an upper helix, capable of conveying
earth material downwardly to the di splacenent section
during the drilling operation, on the upper conica
section. This helix thus has a reversed pitch
direction conpared with the hefixes of the continuous
screw auger or the helix provided on the | ower
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Fig. 1 is a diagrammatic side view of a drilling rig of the invention at the

commencement of the drilling method of the invention;

Fig. 2 is a diagrammatic side view of the drilling rig shown in Fig. 1 on

conclusion of the first drilling step;

Fig. 3 is a diagrammatic lateral view of the rig-shown in Fig. 1 and Fig.

2 in the second drilling step;



filling material used to formthe foundation el enent
is introduced into the bore hole when the final depth
has been reached. The filling material can be a dry
material, for exanple, sand, linme, or the like or a
settabl e suspensi on such as a concrete m x. The
filling material is preferably introduced into the
bore hole through a central corfe tube in the
continuous screw auger. The invention is further
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shown in Fig. 1 and Fig. 2 in the second drilling
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screw auger is about 15 m. The length of the continuous screw auger 22 is somewhat
shorter than the length of the mast 12, this being substantially due to the size and

length of the drilling drive 16, including the slide 18.

A displacement head 40, which will be described below in more detail with reference to
Figures 4 and 5, is connected to the top end of the continuous screw auger 22 below
the drilling drive 16. Adjoining the displacement head 40, a bar-shaped extension 30 is
attached, which extends upwardly through the annular drilling drive 16 from the
displacement head 40 disposed below the drilling drive system 16. Drive ridges 32
extending longitudinally in the drilling direction are disposed on the outside surface of
the extension 30 as in a Kelly bar. The torque of the drilling drive system 16 can be
transmitted by way of these drive ridges 32 to the extension 30 and thus to the drilling



is formed in known manner on the bottom end of the

conti nuous screw auger 22. The length of the

conti nuous screw auger 22 is adjusted to that of the

mast 12 and is approximtely equal to the |length of

the mast 12. In the exenplary enbodinent illustrated,
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Ina first drilling step illustrated in
i’;}'ﬂﬁé}hiﬁe%ilqoore hole 6 is sunk until the top end of the

contl nuous S¢rew au er 22 1 ached., Dur
£ bt oo o<, euesrone B PaR Tl BHodshety b garvered by
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fis8 nBiEls iX f5mé@ in tHR YRR 2 By e EbhtinubitPscrew auger 22. Feed helixes
26 convey the removed earth material 4 upwardly out of the bore hole 6 toward a

surface 3. The excavated earth material 4 can be removed from here and hauled away

in known manner.

At the top end of the core tube 24 of the continuous screw auger 22 there is disposed a
tube connection 25, to which the displacement head 40 (not illustrated here) is coupled

non-rotatably.



drive 16 can alternatively be reset and the extension
30 can be actively noved in the drilling direction.
In this second drilling step, the renoved earth

mat eri al can no | onger be conveyed by the feed
hel i xes 26 of the continuous screw auger 22 toward the
surface. In order to prevent choking in the region of
t he bar-shaped extension 30, whisch has now entered

the bore hole 6, the displacenent head 40 forces this
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of the core tube 24 of the continuous screw auger 22
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screw auger 22 penetrates the ground 2 over its

ent i cénvesBy! bin Lbb@r criiqal 36ctioRE0 beragtistg droupes Helbe 52 is disposed
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t he dineetionrin eadation @nblamfyheelnwgrdiqlm A8 so th@éeﬁt@mtaﬁaé ifegenveyed by the

head,$8; FGABLI cﬁﬁﬁnw@ﬂily fBRRE ‘Bér'\tfmﬁ%bféc&ﬁéﬂt ls@ktion 42 in the usual drilling
cyllndrlcal di spl acenent section 42, on the outside

sur fHEE¥f which strip-shaped dlsplacenent elenents
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out SihgeURNSF carieal sreclign 8%, is of Briggyialefonis Fhape: Higo flameter of which
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connection.



material 4 into the region of the displacenent section
42. The inverted cone-shaped | ower conical section 46
is non-rotatably connected to the continuous screw
auger 22 with the aid of the gonduit connection 25.
The di ameter of the |ower conhical section 46
continuously increases fromthe dianeter of the core
tube 24 to the dianeter of the cylindrica
dgégﬁggfnent section 42. Conversely, an upper conica
S 50 conprising an upper helix 52 is disposed
above the displacenent section 42. The upper helix 52
h a ) = ing direction in relation to that
o?ﬁthegﬁgﬁgfhhgﬁﬁéﬁ%gpso that earth material is
conveyed by@™a% upper helix 52 downwardly to the

central di apkificeamRldispRicbasimdnteditheRRnpgal drilling
di recti on. I_sect
[

The upper conica 50 is of a
regul ar - coAidelins SiRmsat WhiFag bg friptEPlY gV AR moved along the mast
uni form y bapsd griffiigadrivehe di anet er of the di spl acenent

section 42 ! r.0xi '

the. bt - shANRH Ut oo SR nHRS Yokl 2uGhr AL eBlow ne
30 i s connddlingdirive angd an extension whicht ik onfiesteH daeaidbenntineong screw
40 via an gppebnd BRéndspRaRR th@lgh Be dikify dRel. A
drilling rig, conprising - a mast, - a drilling drive

di spl 2¥B¥UBI"Y nounted thereon and - a drilling el enent

whi ch gaispiignicat lidaali Fisgbsed betwaatlsaidvatinadus Bgreiverigamesid said
by said.drilling drive, - which drilling el’'enent has a
contin %§w§CreM/auger di sposed below the drilling

drive and an extension which is connected to said

cont i a1SE Fi ext ends upwardly through

t%é d?ﬁﬁ#ﬁﬁ@S@??%%%MaﬁgFgﬁﬂ1’a di spl acement head is

di spos¥PreiBt ween sai d continuous screw auger and said

ext engh@extension ieonfigurkd b @ Keiobahaded divedidges e the Butside

thereof.

3. The drilling rig as defined in claim 1,

wherein _
the length of the continuous screw auger is approximately equal to the length of

said mast or to a maximum movement distance of said drilling drive.

4, The drilling rig as defined in claim 1,
wherein
at least one of the continuous screw auger and the extension has a hollow core

tube.

5. The drilling rig as defined in claim 1,
wherein
the displacement head has a cylindrical displacement section, the diameter of

which is approximately equal to the drill diameter.



wherein the extension is configured as a Kelly bar
havi ng drive ridges on the outside thereof. 3. The
drilling rig as defined in claim1l, wherein the

| ength of the continuous screw auger i s approxi mately
equal to the length of said mast or to a maxi num
nmovenent di stance of said drltllng drive. 4. The

drilling rig as defined in claim1, wherein at |east
one of the continuous screm1auger and the extension
has a hol |l Qw core ghe drilling rig as

defi neah?H”'mgaﬂgrﬂsf’ef”%t@rc@f'?\ he di spl acement head has
a cyli waetesl di spl acenment sectlon t he di aneter of

whi ch r oXxi teI .10
6. The h&rtfjl pf)aic%rae Xas d%l‘%) %o%lcﬁh S cgc;rt ILE o% o? p]vhlcl;!‘
t he di Bpteasssfeom thlate<a‘@ deat;alwuecnﬂ/eald cormnoalts s;m augnr upwiaedly to

i amet g, Amdtdof baiq bighibeaeR sddigin that of a centra

tube of sald continuous screw auger upwardly to the
di aneter of said displacement section. 7. The drilling

rig asThReddimngdigiad detiidnh Blaim gherein a lower helix is
di sposed at the | ower conical section, which helix

causesWBHFth material to be transported upwardly to
t he di splecksie iy disppstd atrthellowvengpridabsegtion, Whish helix causes earth

oper at Jngftghal% bor p?nsgohéd L%;N%r(ﬁ)ag tﬁlg‘dlgﬁgoé?r%t é&t:&l é’driﬁb §ne drilling

wher ei n per coni
sect i oeperatie. di anet er of whi ch

8. The drilling rig as defined in claim 5,

wherein
the displacement head has an upper conical section, the diameter of which

decreases from that of said displacement section upwardly toward said

extension.

9. The drilling rig as defined in claim 8,

wherein
an upper helix is disposed at said upper conical section, which helix causes earth

material to be transported downwardly to the displacement section during the

drilling operation.

10.  The drilling rig as defined in claim 5,

wherein
said displacement section and/or at least one of said conical sections are

provided with displacement elements.

11.  Adrilling method, particularly one implementing a drilling rig as defined in claim 1,
wherein a drilling element is caused to rotate and is moved along a mast by
means of a drilling drive and the drilling element has a continuous screw auger

disposed below the drilling drive and an extension which is connected to said



decreases fromthat of said displacenent section
upwardly toward said extension. 9. The drilling rig
as defined in claim8, wherein an upper helix is

di sposed at sai d upper conical section, which helix
causes earth material to be transported dowwardly to
t he di splacenent section during the drilling
operation. 10. The drilling rig as defined in claimb5,
wherei n said di spl acenent section and/or at |east one
of said conical sections are, provided with

di spl acenent elenents. 11. A drilling nethod,
particularly one inplenenting a drilling rig as

def i nembntinuoo$ sdrew augerwhe edendsapsiardly thraygle therdsifing frve,
causegN Botate and is noved al ong a mast by neans
of a drive and the drilling el ement has a
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ca kB dspRepER Pl 2l AR o G Al 3H RELAN EHARK o the

Fany con
screWMQUQéabo@fmhe surface and in a second drllllng
step starting from said first drilling depth of said

conti nuous screw auger, earth material is fed to said
di2pl AdBetBed fopbg @rodygtioned Adoundatign €emente ear t h

mat er wklerdi® forced |nto t he mall of a bore hole.

A nmethod for the foun
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t he bore etoformt oundati on el ement.



