1 METHOD FOR SI NKING A BOREHOLE | N THE GROUND AND WET BORI NG TOOL The
invention relates to a nethod for sinking a borehole in the ground
according to the preanble of claim1, a wet boring or drilling tool
according to the preanble of claim8 and a boring or drilling plant
according to the preanble of claim?20. Fundanentally a distinction is nade
bet ween two nethods, nanely dry and wet boring when carrying out boring
operations, such as pile foundations. As the wet boring nethod invol ves
greater expenditure with respect to tHe site equi pnrent and restricted
boring plant nmobility, wherever it is possible wuse is nmade of the dry
boring nethod involving the enploynent of a boring inplenent on
caterpillar carriers or supports. However, when particularly hard
geol ogi es are encountered, said nethod also has limtations. Conpared wth
wet boring, the boring capacity and boring tool wear increase
significantly. If a pile bore wall has to e.g. be anchored in rock, the
boring rate in tRErmoh ARl HEkicSHRSEERLE Tl S U¥undPRd, i bLHENEasE, Of dry
boring, but in rock Ts only a fraction of The normal rate. There is also
very signif'kgﬁ:ea{11%_@1\4\{%_{;13r.r qplytin veﬁ%irare_cases is it possible to convert
to the wet boring netHod - becad§E"PotH tHE ¥ydinette and v 8ihel are not
present on JJECEFYEC Bor ety eftitfigh up “at Rerit90ry A pLaeh ool DRCPOTRG2 533
Al di scl ose® therierelmat pritof afta bTHed cor&ibling) Kap) eheydifd ushied with
air or a borteageleroidridiliasg nud. DE 197 02 533 Al teaches supplying the
core bit by neans of a pipe with boring mud froma reservoir |ocated
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uch a knowg, LG y e ryan nt of pipes,
punps and fIuiﬁyréf%%%%?%gﬁﬁﬁgF%gggg%Q%%¥§?déﬁ?ﬁgsﬁg%gﬁ%?%gE¥%€'object of
t he inventiggtﬁs to, rovi de a nethod for sinking_a borehole in the ground,
a wet boring t8ol"aRd AIGGF Ay "PIPART FEPh™t BTG AYET HpH FF2a°T ferter mance
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features ofhnahais@es aPt ehesnned-anhadi menbs 0fc hhe 1HAMERLdEN abiagiden in
the dependentcnGledi ¥ ing, the boring capacity and boring tool wear increase

significantly.

If a pile bore wall has to e.g. be anchored in rock, the boring rate in the
non-rocky substrate is very good in the case of dry boring, but in rock is
only a fraction of the normal rate. There is also very significant wear.
Only in very rare cases ig it possible to convert to the wet boring method,
because both the equipment and personnel are not present on site for
correctly setting up a wet boring plant.

DE 187 02 533 Al discloses the relevant prior art. The core bit is either
flushed with air or a boring or driliing mud. DE 157 02 533 Al teaches
supplying the core bhit by means of a pipe with boring mud from a reservoir
located cutside the borehole. A fluid flow is preduced by means of a hose
pumg .

Such a known device requires a comparatively complex arrangement of pipes,

pumps and fluid reservoirs inside and cutside the borehole.

The object of the invention is to provide a method for simking a borehole in
the ground, a wet boring tool and a boring plant permitting a simplified

performance of a wet boring method.



The boring nmethod according to the invention is characterized in that the
wet boring tool has a punping nmechani smthrough which fluid fromthe
filling area can be nmade to flow and feeds the bore cuttings or smalls
occurring into the collecting container. A fundanental idea of the
invention is to produce the fluid flowin the borehole necessary for a wet
boring nethod by the actual boring tool. ?The wet boring tool is equipped
for this purpose with an i ndependent punping nmechanism which sucks in
fluid in the borehole or makes it flowin such a way as to flow round the
removal ar egcar%g.r[ egd tLhe bore smalls into the collecti n% contai ner at the
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more flexible due to the simplified handling.

According to a preferred embodiment of the method according to the invention,
the fluid flow is produced by & volume change of a working area located in
the fiiling area and in particular the working area is at least partly
surrounded by the wet boring tcol. Thus, as a result of this volume change
in a predetermined working area a planned displacement flow of the ligquid in
the borehole is brought about.

For a particularly precise setting of the flow, it is preferable that the
working area is formed between the wet boring tool and soil material present

at said tool and in particular a core.

If use is made of a telescopic rod, e.g. a telescopable Kelly rod or a
lifting cylinder at the boring rod, according te the invention the volume
change in the working area is brought about by a lifting movement of the wet
boring tool in the borehole.

It is alternatively possible according to the invention for the volume change
in the working area to be brought about by a rotary movement of a boring rod
positicned at the wet boring tool relative tc the latter. Through a

corresponding threaded mechanism a type of displacement piston can be



The boring nmethod according to the invention need not be a purely wet
boring. 1In fact, according to the invention, for producing the-borehole in
the ground, initially in a dry boring nethod boring takes place using a
dry boring tool and in particular on reaching rock with a greater hardness
| evel the dry boring tool is renoved fromthe borehole, the borehole is
then at least partly filled with a fluid and boring is then progressed
using the wet boring tool in a wet boring nmethod. Thus, with this nethod
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tool can be constructed and used as a dry boring tool and a wet boring
operation only takes place after the liquid has been fed into the

bor ehol e. HIWeWarirgitetp peporiiedl & Fie priefeionetedcedbrdi ngurdyt vse haryent i on,
that use is “rade efccadyepar tte idreptior ifvg Hrodiciandha bsepatatie thet bori ng
tool . The dwmyeunBorinfigatQokn andywetribp mingatieelntfedrdiven ubingt hargane

bOI’! ng rod, bboinghiceh andli@ pdrti@dad Bn rx@@t‘:lﬁ_ﬁ@%@&:]@ wmnﬂed're%_&ma&f&?esg r])éy@ind wet
bOI’! ng tool She @y b()@ﬁl%htl.dag @ hatekd ek ll.k%yﬁ:rrehgllg,e tqg %opg{ollggﬁt 8’1%!1 att t h the
bOI’II ng r od Iléasteg)(a_trq:%tf§ﬂeé rvgg?l tahglqura%g lo?in%ngs I{:Fnl a]?o%?esbs daﬁsym?gt tlrpeoxl;zel ng
tool. The wet borin qugueg cordlng to the I’nvention 1°5 charactefrizéd in
that a punping nmechani smT s provi<ied t hrough which fluid froma filling
area of a borehole can be made to flow, so that bore cuttings or smalls
occurring cdhvs béthedip feshache éoldleasi rrystont @i mek. withebaetosbdrimgatieol
accordi ng t &otime nshyentd enfiwaniobectusied sdiar gdohegvabovenstedescribednagticbor i ng
met hod and the vaf epemgnidobned radvastAges: and §6:d ACGOdE Rty ran embedi ment

of the invemnti @Brind Jrackebn LHRE thisspsiavi dedh: aR 105 under sidenis docat ed
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side is located a cover with at | east one passage device for the passage
of a fluid, the cover and thﬁ:%gcket t ube surroundi ng an inner area..
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The wet boring tocl according to the invention is characterized in that a
pumping mechanism is provided through which fluid from a filling area of a
borehole can be made to £low, so that bore cuttings or smalls cccurring can
be fed into the collecting container.

The wet boring tocl according to the invention can be used for the above-

described wet boring method and the aforementioned advantages arise.

According to an embodiment of the invention, a jacket tube is provided, on
whose underside is located a core bit, particularly in the form of a removal
device, and on whose top side is located a cover with at least one passage
device for the passage of a fluid, the cover and the jacket tube surrounding

an inner area.

According to the invention in the cover is provided a passage device allowing
a fluid passage from an area located outside the borehole into the inner area
of the wet boring tocol. The passage device can be so designed through a
valve member that it only allows a fluid passage directed into the inner
area. However, in the case of a fluid flow direction change, the valve

member is automatically closed.



In an at least partly fluid-filled borehole, such an arrangenent according
to the invention allows the formation of a fluid circulation, where the
fluid passes froman area outside the wet boring tool into the inner area,
in said ‘inner area of the wet boring tool if flows dowwards to the core
bit, flows round the latter and then fl ows upwards outside the wet boring
tool. As a result of this cyclic flow, drill smalls occurri ng at the core
bit can be conveyed away and fromthere in the upwards direction to the
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contam nation of the fluid therein by bore smalls. As a result of

sedinentation of the bore smalls in the fluid the contam nation of the
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and that on a top side of the done is provided a rod connection for
fitting a

It is fundamentally possible to construct the passage device as a simple hole
in the cover. However, it is particularly favourable for the passage device

to have a tubular dome. Such a tubular dome makes possible the provision of

intakes for the feeding of fluid intc the inner area and which are spaced

from the cover.

In particular, the intakes can be positicned in such a way that the fluid
flow directed into the imnner area is removed from the borehole at a point
where there is limited contamination of the fluid therein by bore smalls. As
a result of sedimentation of the bore smalls in the fluid the contamination
of the fluid generally decreases with increasing height in the boreshole, so
that the intakes are preferably spaced from the jacket tube and the cover.
Advantageously the tubular dome has at least one lateral intake.

An advantagecus further development of the invention is characterized in that
the tubular dome is positioned coaxially to the jacket tube on the cover and
that on a top side of the dome is provided a rod connection for fitting a
boring rod. In this embodiment the dome is used both for the supply of fluid
and for the transmission of a torque from the boring rod to the wet boring
tool. This allows a particularly cost effective construction .of the boring
tool.



boring rod. In this enbodi ment the done is used both for the supply of
fluid and for the transm ssion of a torque fromthe boring rod to the wet
boring tool. This allows a particularly cost effective construction. of
the boring tool. 5 Fundanmentally the val ve nenber can be constructed in
the formof any known non-return m::rrber.5 However, in particularly
preferred manner the valve nenber has a spring and/ or buoyancy

body- operated flap, which permts a particularly cost effective design and
construction. The buoyancy nenber can be filled mﬁth air or sone ot her
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mai nt enance SPHeWERrEESIsaeor ding to the invention, it is also possible to
provi de several valve nenbers. In particular one val ve nenber can be
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intake. If there are several intakes, preferably a valve member is located
in each intake. With an arrangement of several valve members, it is possible
to maintain in a particularly reliable mamner a circulating fluid flow.

To produce a strong pumping action en the fluid, it can be advantageous Ffor
the rod connection to have a piston element displaceable in the .dome. The
piston element preferably has a cross-section corresponding to an internal
cross-section of the dome. Preferably the dome has a circular internal
creoss-gection and also a circular external cross-section. The piston elewment

is advantageously displaceable in a longitudinal direction of the dome.

In a particularly advantageous further develcpment of the invention, the
piston element is displaceable in the dome by rotating the boring rod. More
particularly a displacement of the piston element can be brought about by a

rotation direction reversal of the boring rod.

Advantageously a boring rotation direction of the boring rod is provided
which is used for advancing the core drill. A rotation of the boring rod in
a direction opposite to the boring rotation direction can then advantageously

bring about a downward movement and/or a movement of the piston elemént



pi ston elenment is displaceable in the done by rotating the boring rod. Mre
particularly a displacenent of the piston el enment can be brought about by a
rotation direction reversal of the boring rod. Advantageously a boring
rotation direction of the boring rod is provided which is used for
advancing the core drill. A rotation of the boring rod in a direction
opposite to the boring rotation di recti of can then advant ageously bring
about a downward novenent and/or a novenent of the piston elenent 6
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tube preferably take place in the axial direction of the dome.

According to the invention, for producing a pumping action, a piston surface
with an external cross-section is provided on the underside of the dome which
substantially corresponds to an internal cross-section of the jacket tube.
This leads to a particularly high pumping volume. The dome can then be
provided as a piston rod with fluid supply and outlets. Appropriately the
dome can once again be inserted into and extracted from the jacket tube by
rotating the boring rod. Appropriately a valve member is located on the
jacket tube and advantageously there are further valve members,

A particularly preferred further development of the invention is
characterized in that on the top of the cover is provided a collecting
container for bore smalls. The collecting container canm be cup-shaped, being

bounded by the cover or bottom and a tubular wall.

It is fundamentally possible to provide a flow of fluid mixed with bore
smalls from the core bit between the jacket tube and a wall of the borehole.
However, advantageously on the boring tool is provided at least one flow
channel for the passage of fluid mixed with bore smalls. Such a flow channel

can e.g. be formed in that a further tube is provided coaxially to the jacket



rotating the boring rod. Appropriately a valve nenber is |ocated on the

j acket tube and advant ageously there are further valve nenbers. A
particularly preferred further devel opnent of the invention is
characterized in that on the top of the cover is provided a collecting
container for bore smalls. The collecting container can be cup-shaped,

bei ng bounded by the cover or bottom and;a tubular wall. It is

fundanmental |y possible to provide a flow of fluid mxed with bore smalls
fromthe core bit between the jacket tube and a wall of the borehole.
However, advateagddadilyv charmht igoriendot@dl bdtseqpr sl fledentuleast uane fl ow
channel for fhehpasgage wE furthied X edn Watd) DOe SIRIES orSeMm e fihaWer
channel canteangendogadior week.in that a further tube is provided coaxially to
the jacket 7 tube. The flow channel is then formed between the jacket tube
and the fur The f ety I have either a_larger or smaller
di anet er thjiz;lm::e%i elléfgt fé%j i ¢ .O "? }aéa ' eI At ERE STy PRECEMSEl ar done
i s advant ageousr1 pds Sﬁ‘e’ﬂlg ??Bf%‘f“ﬁ"e%%@a%l“l‘lééﬂ Aepve orealanesr-afdg 2
particul arl yr%t‘b‘e%;é FH’é‘lY abpi¢r entaging theeipghite iheuwmmhycihllyi dreentrenitoge t he

i ntake is subwilant i Bpdrypfisedyfamorhebar @cassnadel SassApPsRpIiat €byowated he at

| east one passageleopanin@atisigpiheVviladedicdor padet 4@l e hddet &rsi@®KENg the passage
of bore smalls more difficult. In a particularly sui tabl e further

devel oprent @1{ al ti&‘i@ﬂ&' Qﬂtalﬁerﬁ'rﬁrleggdevgf men%V\Efr% nv t the borer. for
producing th npyenment_ ST Ry 2 B8 ihg
process is p%?é L0 alr]}t:)\érﬁ}angl cal %Or ]i)md'tmm @8 Et%ﬂéﬁrto""rf’ﬁﬁﬁé’rf ¥ 5 gger ed

Yy
by an operator i t°° SPF8R P TR PhgEa 1€aFf?rf°%‘§d desirei¢aleimaivrai ned or
st opped duri ‘?Fg’eP%%n&‘??@n%fnar FHWERTHgEY AR Isoriangr -pl Ambratéooptithg Hooent hen,
i nvention i s*¢Ratiaeteprt zetntapngdhart stdpeebonies rdesioyidoedonetingori ng tool is
used as the boring tool. The invention is described in greater detail

her ei naf t er & ebatrigvglaho acphefer tedrnenhadi-tmnt s cﬁ&qcéé}é‘z@t Lached dr awi pgs,
wher ei N showgesEkfhed lvef ALy 6641 | 004 LAY, doGy Si de view of a first
enbodi ment  of an inventive wet boring tool wit opened flap. Fig. 2 Fig. 3
]lc:: g ?I.l \//A\\A Fﬂ‘r%ﬁ grﬁ{ih?:l{ln is geles%g{b%grmt gljr%atselrdget\éi].e\{lve}?eflnatfrggr Vr\g}.atlgx(?g Itgg tool of

erred emgghlments and the attached drawings, wherein show:

Fig. 1 A part sectional, diagrammatic side view of a first embodiment
of an inventive wet boring tool with opened flap.

Fig. 2 A part sectional, diagrammatic side view of the wet boring
tool of fig. 1 with closed flap.

Fig. 3 A diagrammatic longitudinal section through a further
embodiment of an inventive wet boring tool with a dome
extendible and retractable with respect to the jacket tube.

Fig. 4 A diagrammatic longitudinal section through another
embodiment of an inventive wet boring tool with an extendible
and retractable dome, on whose underside is provided a piston
surface.

A first embodiment of a wet boring tool 10 according to the invention is
shown in figs. i and 2. The wet boring tool 10 has a cylindrical jacket tube
15, on whose lower end is provided a core bit 8, which forms the removal area
17. 1In the present embodiment the core bit 8 has five roller bits 18,

arranged in annular manner in the core bit 8.

On its top surface the jacket tube 15 is terminated by an annular cover 11.

A dome 20 is positioned centrally in the annular cover 11. The dome 20 is



A di agranmmatic | ongitudi nal section through a further enbodi nent of an
inventive wet boring tool with a donme extendible and retractable with
respect to the jacket tube A diagranmatic |ongitudi nal section through

anot her enbodi nent of an inventive wet boring tool with an extendible and
retractabl e done, on whose underside is provided a piston surface. A first
enbodi ment of a wet boring tool 10 according to the invention is shown in
figs. I and 2. The wet boring tool 10 has a cylindrical jacket tube 15, on
whose | ower .endsiS.Pr.ovide re bit_ 8 ich f.orms t renmoval area 17.
In the pr esgﬁi %ﬁ%éﬁgﬁ%ﬁ? birjgm%gfgd‘gﬂp%s%e’s t\::?1%O‘l‘lﬁlh\éLeher 8(Tvle§:]l Eib? %g 8, "“arranged
in annul ar mapner in the cora’ bri’ 87 O it "PoF st %88 Phe PEYKS fube 15
i s term nat && BYSRSAMI 577 B GPBTeCT9d O ACHRReCTDCTd o dsit R oRedheENnt ral Iy in
t he annul ar &9%&rr°d1. The done 20 is 8 cylindrical and at its underside
passes through the cover 11 into an inner area 3 of the wet boring tool

10. On the bepheftophe demes20 iiS:ippaicdeddia ctndcapnestdion 28&Lor a
connect ed t Qededt AR RENEBEE] Okt Whdsho-a sRAt s SheMN . BAEiRg LAdinNsthe top of
t he COVEI‘_ 1%oﬂr§ecp9§lt_1hle%@gr QLCQLJneeg& !agg c%?ﬂitdgl&&rexgeésqgn 16 ecu(fetl:hVI na%k\,\gr ked
bore cut ti ngs, o sIRLLS...The eoll ecting container 6 i's ™~ bonded, by the
cover 11, done 20.and cylindfical extE&nsion 16 of The j dcRer 1uhe¥15 and
is cup- shapé%tﬁn%%a%ﬁn%%ﬁlﬁlaf's SR YRV HTEY I Sulstant Thsl 137244 &bt angul ar

i ntake 21 i §M1e58eraiyt pEdiEEdsT dntoies dore Theni frakéhere, intp e uighewnhi ch
fluid can pass ?rfotleheetderrén@Goandd f forfottrdr @ovattde tdegldcnivar conagigar 3 . of
the wet boring tool 10, is fornmed above the collecting container 6. On the
under si de obntrhe wtlosm 10 of Shpraavé ded: sapfdh 8pd25,: 18h0WN shdimt NELQPERn State in
fig. 1 and kackhs: elosednstal @el Mckidscde Heidl 8p 2 ESdesigned. .as a

non-return genbgs, Lo SUGha Way that J ts the passage of. a fluid
flow directed jntq the. i Eﬂ&rmg%/e%&é et cBEL qk}gpef:f:]}rlo I%ahg “Homre 2%‘ ut

and vVin ,
bl ocks an op osite :%/e ditected TTU aTrow. For™ A Blrpose ™t AL Filap 25 is
const ruct ed a¥ " a “&i FEAP AR HIatE WAtER T8var FPCalit BEPPY e fHone® 20 by a
hi nge 26 on“OHETSTE: 25\VhEURE Plp 2Bighsis pridvelakdsedttst e %t bxeonpl etel y
covers the bR ifnderst dgédof whHee tdenBaf@5 butin $af dlbdegpst2Be iis dompldtald i nt o
t he i nner are&r8 wé dohe wedérshbar bhght aohe 20, ibo: tshed apanzstiatiac1i@adtihes t op
the fl ap 25ndhasnca hdéeyzaﬂﬁychg%b&for%- tocl 10 in the open state. On the top the

flap 25 has a buovancy member 24,

The embodiment shown in figs. 1 and 2 is suitable for producing a fluid flow
for conveying bore smalls out of the removal area 17 into the collecting
container 6 during a lifting movement of the wet boring tool 10 in the
longitudinal direction of the jacket tube 15. The inner area 3 of the wet
boring tool 10 forms a working area of a pumping mechanism. A& core (not
shown) entering the inner area 3 acts as a piston element bringing about a

volume change in the fluid-filled inner area 3.

on raising_the wet bering teol 10 in the longitudinal direction of the jacket
tube 15, the not shown core is extracted from the inner area 3. Due to the
resulting pressure drop in the inner area 3, the flap 25 opens and the Ffluid
flows through the intake 21 into the dome 20 and from there into the inner
area 3. During the subsequent lowering of the wet boring tool 10, the not
shown core again enters the inner area 3, so that the fluid pressure in the
latter rises. BAs a result the flap 25 is closed. Fluid, displaced from the
inner area 3 by the penetrating core, flows past the core to the core bit 8,
frem where bore smalls are conveyed along the jacket tube 15 into the

collecting container 6.

Further embodiments of inventive wet boring tools 10 are shown in figs. 3 and

4. Components with the same function are given the same reference numerals



The enbodi nent shown in figs. 1 and 2 is suitable for producing a fluid
flow for conveying bore snalls out of the renpval area 17 into the
collecting container 6 during a lifting novenent of the wet boring tool 10
in the longitudinal direction of the jacket tube 15. The inner area 3 of
the wet boring tool 10 fornms a working area of a punping nmechanism A core
(not shown) entering the inner area 3 acts as a piston el enent bringing
about a volunme change in the fluid-filled inner area 3. On raising t he wet

bori ng t 00! 230yl f‘lgtshe.L IazQ:pg' atxlédﬁdaaéesgflbggtabgﬂl Qéret h%hslz %%o%tlm%ntt t he

not shown c t he. in er resgul ting
pressure dr giggfe'é f%J;ll ﬁ%%rggsé%%?ie@ ierg Jhnbe€ mz@‘ the[%‘:[lmﬁd2 HE P G 9%1 ows

t hrough the n(% aﬁé A o f]ioﬁ‘ethﬁojrf“éle’é(ﬁ‘r%lana Hr Eﬁﬁ ’t"?FeP%“i“?nttBOJt H& i Ainer area
3. During t ﬁBr‘?ﬁﬁ%éhiFé(ﬁt%I b‘%/\é?fi“ﬁ@“éffpl’toﬁéieﬂeﬁorb‘é‘rlﬁ My Ewel onlbie tdveriét  shown
core agai n ERtEFsi"ehEe ErmenrreateasBevegotihata thewf thukel. prigss uperdsportdheco

| atter rises. thhsad fpesdl|dn tireefteappr2& ks abosed. & ubdheiddi s agedd rom t he
i nner area 3JebyitdiecpeBedkat iNGneOfeketl Lowsi pagt the LokL Losthe.core bit

8, from wheeeiher eosiRldseane conveysd: é&la%g di0e.d:ag l%%tthteu;lfa% Ao 1 Nto, the
col | ecting epatainer; of Ut E&{e 9&7‘99%%‘& b ?Ih' v anL | e barfng 5ol s

10 are shown jn figs. 3. nB nents e samef unélidn ar%h gi ven
the same reference nurrera s 5Y 8 TR 9SO She is ar@jenﬁ‘fta'dlé’é‘c?ﬁ Besd “adai n
here. The efBadi HEHE OfPTF Y %noausrh%f Olflﬁ%rﬁOflhafmae‘s?cF?r@eatqdetrcer%éqa ore

in that the"d6her20otaiherexperaodctiontdd-and retracted fromthe inner area
3 of the wet boring tool 10. A threaded sleeve 36 is centrally provided for
t hi s pur pos@ignthdengayent Id. 2 @at theidgnsicder o hewh hheaded,steeygo.36rhas a
screw t hreade BMﬂlhc_Q Ab&er £ @5 peAdSHhL & th@rw@ﬁgné Qhbed,0Rt J?]ﬁeﬁéi&r hopqof the
donme 20. By chQiahd gh&mgglgeac%qon rfgi i 8t Qem(‘tgég%mﬂe% I%n Jtﬁlc ket tube
15, the dong,20 £an.be di S’HLagome elat L) %vei 3 2ts_|_ R

e boltto acts
| ongi t udi nal dcbrecltlon of the ]acket tu fie Tetracti® oafg?he done
20 is Ilmt&l:i y an Annul ar, upper stop 37 and the extensi on of the done
by an annul ar, |ower stop 38 The rotation of the donme 20 is brought about
by a not sh&Wh SFRAd A Lr ofd 20 it e RiTes weto herdet édot 60 rbbat én figt W difféedome vi a
t he rod condeet Flerr 28 fiqW 8 hint Hetenbedivi@nbiabn auneice or ingrdvaeda 40 tsbown i n
fig. 3, it bstpossi Bledotozdring ahottiauwpl-ui® ehangentaat heswar Kir@egcear ea
in the i nnem: aoetesdoRdeo ema@&geatrmf@mp@mfntgleaghmﬂléaqr ab€d | Wrdy a
rotar y I'TDVG@Q{QI- Q.Lfrcarni%r&ﬁte ofsa‘%\l\&&&{ 'sH&aEQq,—_L ighSrOQrQ(g% a cy n%plctahjerlill ap 25
at the bott %mn%ﬁé %2 wh?‘ch engages on a c¢ylindrical inner tube 14. The inner tube 14

is arranged within and concentrically to the jacket tube 15. A lower stop 38

is not provided in the embodiment of fig. 4 and ite function is taken over by

the piston surface 31.

In the embodiment according to fig. 4, the working area is constructed in the
interior of the inner tube 14. A rotation of the dome 20 relative to the
jacket tube 15 brings about an upward or downward movement of the dome in
rotation direction-dependent manner, as well as the piston surface 31
positioned thereon relative to the inner area 3, which leads to a volume
change of the working area and consequently a pumping action. Between the
inner tube 14 and jacket tube i5 is formed a flow channel for a flow of fluid
mixed with bore smalls directed from the removal area 17 to the collecting
container 6.



pi ston el enment. The enbodi nent of an inventive wet boring tool 10 shown in
fig. 4 differs fromthat of fig. 3 in that an annular piston surface 31 is
provi ded on the bottom of the done 20. The inner circunference of the
annul ar piston surface 31 corresponds to the outer circunference of the
cylindrical dome 20. On the outer circunference of the piston surface 31
is provided a cylindrical ring element 32, which engages on a cylindrical
i nner tube 14. The inner tube 14 is arranged within and concentrically to
the jacket tube 15. A lower stop 38 is not provided in the enbodi nent of
fig. 4 and its function is taken over by the piston surface 31. In the
enbodi nent according to fig. 4, the working area is constructed in the
interior of the inner tube 14, A rotation of the done 20 relative to the

j acket tube 15 brings about an upward di28wnward novenent of the done in
rotation direction-dependent nmanner, as well as the piston surface 31

posi tioned tlhereshod gbatinvegny a bhiehdblRNEl tRf 6aoudd, Wat&hn | eads to a vol une

change of the woskieBg:careacadvaanseausnt l:y-2a ; PUIRh Rd- agtign.. Bet ween the
i nner tube 14 angdsj.acksts tLuhg 1o is forned a flow channel for a flow of

fluid mxed wt | irected.fr the re al_area 17 . to the

col lecting cont g?é;gér%?gﬁe?lé%ﬁ%eﬁlg f?ldtl\l/ét%gldedf %lrt'iqsfimr% PHg™% Bdrehofe in the
ground, wherein % Wet “B6Fi Ry oot W' th*% renoval area is used for making
or advancing a BArBHbEEY 2t tReethBrehbecties zrnd shatrepart layedi theed with a
fluid and a fill P¥G s@den oFgotgmantd thh retreaberehdkowwarrdvered fvamitd f | ow at

| east partly washesllguht theairenoveakiegr gaghd herehbor,e small s occurring in

t he renoval areaebeinng conveyed away to a collecting container |ocated in
the borehol e, whegeidt norihhe:oWEthabQl LidgidPRbRAS A PUNRLDG DEGHARI SM as a
result of which hl)}_e_fidiul ﬂoinrt%@ f_tilifirjgl ::L]:Ieg ql% rﬂ‘ds%ol %10@391% EO?’LVLl Ow—ﬁggdreconveys
t he bore snalIss%ﬁ%gqhqﬁpg&mgn%‘Ot@g(pg#ngtln .container. i fhod
according to claim 1, "wherern the flaid Tiows S Hrohced by a vol une
change to a morking area located in the filling area and in particular the
wor ki ng ar ed- i §eH°%| BESTYpartel sfadurfte oliptred By théed fdew is produced by a

volume change to a working area located in the filling area and in
particular the working area is at least partly surrounded by the wet

boring tool.

3. Method according to claim 2, wherein the working area is formed between
the wet boring tocl and soil material arising at said wet boring tool

and in particular a core.

4. Method according to claim 2, wherein the volume change in the working
area is brought about by a lifting movement of the wet boring tool in
the borehcle.

5. Method according to claim 2, wherein the volume change in the working
area is brought about by a rotary movement relative to the wet boring
tocl by a boring rod positioned at said tool.

6. Method according to claim 1, wherein for making the borehole in the
ground, firstly using a dry boring method and a dry boring tool boring
takes place and in particular on reaching rock with a higher hardness
level the dry boring tool is removed from the borehole, which is then at
least partly filled with a fluid and boring is continued in a wet boring

method using the wet boring tool.

7. Method according to claim 6, wherein the dry boring tocl and the wet
boring tool are driven by a boring rod, to which are interchangeably

fitted the dry boring tool and the wet boring tcol.



boring tool. 3. Method according to claim2, wherein the working area is
formed between the wet boring tool and soil material arising at said wet
boring tool and in particular a core. 4. Method according to claim 2,
wherein the volunme change in the working area is brought about by a
lifting novenent of the wet boring tool in the borehole. 5. Mthod
according to claim2, wherein the volunelthange in the working area is
brought about by a rotary novenent relative to the wet boring tool by a
boring rod positioned at said tool. 6. Method according to claim1, wherein
for making the borehole in the g ound, firstly using a dry bori ng met hod
and a dry boring tool %ot nd°arlfl§ &R 58 @B ar ticaf &FC?TH“?% 2hi ng
rock with a hi gﬁ]é‘}lmlfarﬂar‘(ég% | evel the dry boring tool is renoved fromthe
bor ehol e, whi ch-Psrefhen #ee Jogasropastdoyl fardl ed with a fluid and boring is
continued in a weteddbrdtingy coebhoed Usi ngetiey wet bbes isigl 1k oplbduckd, Met hod
according to cl etadrefsy; wherein the dry boring tool and the wet boring tool
are driven by a- Q%ulnﬂﬂ@&éiha&%%'ﬁ@vﬁfe@ ﬂh@(g 5%@&9%@@&&0&'5%@91&5‘9 dry
bor i ng tool and tctpn% m@ta pCQCrehCﬂg égolLe m;‘d]é gci oW indoﬁs agresu_(L)t ’bopartl C£U| ar | y

for performng the rdin aving -a Penoval “area for
rem)\F/)l ng soil ganamdmaecp e %?lfﬁ% l@%%ttg? ﬁ@%lefjﬁlrngr%ot%?l\?ﬁﬁg the bore snalls
produced, wherein -a punping nmechanismis provided through which fluid
froma filli’ng "eareai=st twlrsretshe tearabe Shadertio 4 baweandbasisaproesighit bore
smal | s produceer chn vbéerbedk pooe the «0dldnedel ny contaicoerr. wi3h Aéledsori ng

t ool accordi ng to phmhmm 8evinkheiei the pasacikeds b UNRId, Sty Biedeta 10Rd b&e
under si de a cor gukbinsangd anntdeatlp Side a cover with at | east one passage
device for the passage of a fluid, the cover and jacket t ube surrounding

an i nner ar Ri I ac rd|n .cl wher ei n. he
passage devﬁge W%ghboyﬁg 9‘1% Jbgcn; 9 cia gvlhere in t%fel%asaagfel %e 18e 2 has ad into

the inner area mem]ﬁerf h@l% saO w@ K %/‘fléle "SR BFOER S 52i0° Ja8FagEdevi ce
in the case of “M{"¥p B%Pf‘%‘sla? &FYléEtaé’S Fleglisg s$idorgssage device in the case of

an oppositely directed fluid flow.

11. Wet boring tool according to claim 9, wherein the passage device has a

tubular dome.

12. Wet bering tool according to claim 11, wherein the tubular dome has at
least one more particularly laterally positioned intake.

13. Wet bering tool according to claim 11, wherein the tubular dome is
arranged coaxially with respect to the jacket tube on cover and that on
a top surface of the dome is provided a rod connection for fitting a
boring rod.

14. Wet boring tocl according teo claim 10, wherein the valve member has a

spring and/or buoyancy body-operated flap.

15. Wet boring tool according te claim 11, wherein the valve member is
provided in a cross-section of the dome, particularly on an underside of.
the dome.

16. Wet boring tecol according to ciaim 13, wherein the rod connection has a
piston element, which is in particular displaceable by rotating the
boring rod in the dome.

17. Wet boring tool according to claim 13, wherein the dome can be retracted
into and extended from the jacket tube by rotating the boring rod.



11. Wet boring tool according to claim9, wherein the passage device has a
tubul ar donme. 12. Wet boring tool according to claim1ll, wherein the
tubul ar done has at |east one nore particularly laterally positioned
intake. 13. Wet boring tool according to claim 11, wherein the tubular dome
is arranged coaxially with respect to the jacket tube on cover and that on
a top surface of the done is provided a réd connection for fitting a

- boring rod. 14. Wet boring tool according to clain110 wherein the val ve

menber has as. ﬁﬁkhﬂgnﬁﬂg&ﬁerHQ¥§QQ% QQQMJQP%&Q&ﬁg lé% wxérmxb é q{lng

tool according g9.ctaimil I Lhe val provid
cross-section of g = % %DI 3 A “ %Srlge ﬁrosg‘fsecfhoél dorre 16

Wet boring t ool ascegg?agg%ﬁb}flgs%ﬁndln a}gvﬂﬁ‘éfdé*l ?FotsﬁegeFHﬂncﬁfn'ﬁ?cﬁcbﬁt e a
pi ston el ement, which is in partlcular di spl aceabl e by rotating the boring
rod in the d@nﬂ“etlbf’rll\ﬁéfo%o?qcﬁgilmd#o decordi ngreio o aiared3, owhes ebvert he
done can be ret Factredeciint cearndnexttendet: rams tibepjoatieat tube by rotating
the boring rod_ 12 18. Wt boring tool according to claim17, wherein on
t he undersi de. afortRepi-domBvig provided a piston surface with an outside
cross-section egsgggially corresponding to an inside cross-section of the
j acket tube. bork?glggaaﬁsfcor ng to claim9, wherein at the top,
on the cover, e c&ﬁ & RS GPOBSE 5l 1S Fptlodidad. 20,
Bori ng pl ant hawﬁWemec mﬁﬁ@tt brough i fmgher BRFiay Spf aeedbl Figen dedotdver eon
with a boring to&P“ﬁﬁd a drive nechanism through which the boring rod can
be driven in rotkargin manner, wherein - the boring tool is constructed as a
wet boring tool - tacboridy ngol dscdaabiPuBied as a wet boring tool

according to claim 8.



