1 0 METHOD FOR SINKI NG A BOREHOLE | N THE GROUND AND VT BORI NG TOOL The
invention.relates to a nmethod for sinking a borehole in the ground
according to the preanble of claim8, a wet boring or drilling tool
according to the preanble of claim1l and a boring or drilling plant
according to the preanble of claim7. Fundanentally a distinction is nade
bet ween two nethods, nanely dry and wet boring when carrying out boring
operations, such as pile foundations. As %he wet boring nethod invol ves
greater expenditure with respect to thd site equipnent 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 th n- ubstrate is very good in the case of dry
boring, but inro g on & §é§§#¥g¥"*- gt TR ERY AP WSt BORING AP s al so
very significant wear. Only in very rare cases is it possible to convert
to the wet DOFifEHréthotlatehdeaugettiostiortdinkiagui pmenbland persoamel are not
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Al di scl osegotthe preberlants prdiar: and a Hdiend 6f @rhitiad $181ct D&Grafushad W th
air or a bomiragbbds odrdikid ng 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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with wel 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 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 is it possible to convert to the wet boring wmethod,
because both the equipment and personnel are not bresent on site for
correctly setting up a wet boring plant.

DE 197 02 533 Al discloses the relevant prior art. The core bit is either
flushed with air or a boring or drilling mud. DE 197 02 533 Al teaches
supplying the core bit by means of a pipe with boring mud from a reservoir
located outside the borehcle. A fluid flow is produced by means of a hose
pump.

Such a known device requires a comparatively complex arrangement of pipes,
pumps and fluid reservoirs inside and outside the borehole.

The object of the invention is to provide a method for sinking a borehole in
the ground, a wet boring taol and a boring plant permitting a simplified
performance of a wet boring method. :




Preferred enbodi nents of the invention are given inthe dependent cl ains.
The boring nethod according to the invention is characterized in that the
wet boring tool has a punping nechani smthrough which fluid fromthe
filling area can be nmade to flow and feeds the bore cuttings or smalls
occurring into the collecting container. A fyundanental idea of the
invention is to produce the fluid flowin2he .borehole necessary for a
wet boring nethod by the actual boring tool. The wet boring tool is

equi pped for this purpose with an independent punping mechanism which
sucks in fluid in the borehole or makes it flowin such a way as to flow
round the refRBVAM S B “BhdTEEtPT the Pojeet damichteveatty 4 hethod Glok edbi g a
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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 a volume change of a working area located in
the filling area and in particular the working area is at least partly
surrounded by the wet boring tool, Thusg, as a result of this volume change

in a predetermined working area a planned displacement flow of the liguid in
the borehcle igs brought about.

For a particularly precise setting of the flow, it is preferable that the
. working area is formed between the wat 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 to the invention the volume

change in the working area is brought about by a lifting movemént 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
positioned at the wet boring tool relative to the latter. Through a
corresponding threaded mechanism a type of displacement piston can be



rotation during boring operation. The boring nethod according to the

i nvention need not be a purely wet boring. |In fact, according to the

i nvention, for producing the borehole in the ground, initially in a dry
boring net hod boring takes place using a dry boring tool and in particular
on reaching rock with a greater hardness |level the dry boring tool is
renoved fromthe borehole, the borehole i% then at |east partly filled
with a fluid and boring is then progressed using the wet boring tool in a
wet boring nethad. ' this method it is always possible to work
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The wet boring tool according to the invention is characterized in that a
pumping mechanism is provided through which fluid frem a filling area of a
borehole can be made to flow, so -that bore cuttings or smalls ocourring can
be fed into the collecting container.

The wet boring tool accorxrding 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 tool. The passage device can be so designed through a
valve member that it only allows a £luid passage directed into the inner
arez. However, in the case of a fluid flow direction change, the valve
member is automatically closed.



4 In an at least partly fluid-filled borehole, such an arrangenent
according to the invention allows the formation of a fluid circul ation,
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 downwards
to the core bit, flows round the latter and then flows upwards outside the
wet boring tool. As a result of this cycfic flow, drill smalls occurring
at the core bit-can be conveyed away and fromthere in the upwards
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sedi nentatiq of the bore snalls in the fluid the contam natlon of the
fluid general Ty 4t PaEE &8 FRFERATIHCIERST P REFghtE i fememeispeoptse so  t hat
t he i nt akes PAFE-OPF ePetRbPliRe% Faednd £orhde rad) ekt imgbe Aapditheogover .
Advant ageousicgondied tta ik ainvelsaer hars batuskédgtbopheeldteY abrdnnlakend thodB
advant ageousintlirtfieritidevalopnentheofert 121] RYEALEDBRdtStiEhBsAGE @bbzed i n t hat
t he tubul ar slerenéss ppstidgdiened coaxially to the jacket tube on the cover
and )

It is fundamentally possible to construct the passage device az 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 into the inner area and which are gpaced
from the cover.

In particular, the intakes can be positioned in such a way that the fluid
flow directed into the immer area is removed from the borehole at a point
where there is limited contamination of the fluid therein by bore smalls. A&s
a result of sedimentation of the bore smalls in the fluid the contamination
of the fluid generally decreases with increasing height in the borehole, 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 advantageous 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 commection 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

toel. This allows a particularly cost effective construction .of the boring
“ tool.



that on a top side of the done is provided a rod connection for fitting a
boring rod. In this enbodi mnent 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 Fundanentally the val ve nenber can be constructed in the
form of any known non-return nenber. HowBver, in particularly preferred
manner the valve nenber has a spring and/or buoyancy body-operated fl ap,
which permits a particularly cost effective design and construction. The
buoyancy nmenkhgh..ed i d w.th air,or sone ofher nediumwhich is
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intake. If there are ‘several intakes, preferably a valve member is located
in each intake. With an arrangewment of several valve members, it is possible
to maintain in a particularly reliable manner a circulating fluid flow.

To produce a strong pumping action on the fluid, it can be advantageous for
the rod comnection 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
cross~-gection and also a circular extermal cross-section. The piston element
is advantagecusly displaceable in a longitudinal direction of the dome.

In a particularly advantageocus further develcopment 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



In a particularly advantageous further devel opnent of the invention, the

pi ston elenent is displaceable in the done by rotating the boring rod. Mre
particularly a displacenent of the piston el enent 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
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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 punping velume. The dome can then be
provided as a piston rod with fluid supply and ocutlets. 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 ean 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, advantageocusly 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



donme can once again be inserted into and extracted fromthe jacket tube by
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«ontai ner can be cup-shaped,
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t he jacket 7gniube; I h el ,s.then formed between the jacket tube
and the further  Lub ealpiﬁgﬁl i e?ht (b6 - Fan Have B HgEowly aPgeiowd snal | er
di ameter than the Jack rf? °°nfﬁ”éjeﬁtanlié%i‘§'131"8ﬁ€1¥ﬁ?%‘f€et}éﬁ latver+ ubrukar dome
i s advant ageGaetY rdJﬁs?rtli"oﬁJrébd eprrdtadehe frtakolib eobstagticdht diere Franibre '
particul arly“&bdve fREoPHEtely. orishaat rlesat tnd hessam ypdulind ds gatarkag t he

i ntake is substtdnls gilverfuaking tlenpdese osSBBld SnalPREAPEIALEl . on the at

| east one passage opening is provided a particle filter. naking the passage
of bore smal ks P& idithiiyCbhicanlNsdeRar &év%&'%i%ymyoéléht ghle fyrth

devel opment gfg t t or . rin n\(entf%é BEF 4" or
produci ng thgoillibfjﬂlﬁgl%g ehgrb & ?gil ﬁ J&gc;tng P\ge”igo VRO HothE ¥YTi ng

process is per mﬁa? |b°r]lnf3f r"%eSFHr?ePer& FERtmaREGIA LY 16rt1¥‘?'| gger ed
by an oper at orpe %\ olHPFORT ST IITEDBY &p ®EFRLor asA destyier of pdenwiret azmed or
st opped duri fig dfﬁ’rr?find’ea‘ﬁdmfaém PREtoDRed oniing st @dchneiimg. t 0 t he
invention is characterized in that the above- described wet boring tool is
used as the Bdwrig rbok. acFwstingventiOhvertkidess ichbedidA-Gf atat: ¢&! abdve-
herei nafter @eicatiedewdroporpiiceiesy ed wesbadicaBbsingndoi he attached draw ngs,
wherein show Fig. 1 A part sectional, diagrammatic side view of a first

enbodi ment  efe aR-hLPMENT] r to Vv ened fla . 2. A
part section - e Bleqt Q‘v!l“:p!ele\%te g?tﬁ\[\ith felg ’Q:e’ﬁ 817'%?5? t8f fig. 1

. ALl C Sl
with cl osed feg'leagé g G AGr arnd ta‘&hﬁdo‘?f@i*ﬁ?ai ﬁ’ﬁ?re%’écsE‘P‘bn through a

further enbodl rrent of an inventive wet boring tool with a donme
A part sectional, diagrammatic side view of a first embodiment

of an inventive wet boring tool with cpened f£lap.

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. ¢ A diagrammatic longitudinal section through another
embodiment of an inventive wet boring tool with an extendible

and retractable dowme, on whose underside is ?rovided a piston
surface,

A first embodiment of a wet boring tool 10 according to the invention is
shown in figs. 1 and 2. The wet boring tcol 10 has a cylindrical jacket tube
15, on whose lower end is provided a core bit 8, which forms the removal area
17. In 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 1l1.
B dome 20 is positicned centrally in the ammular cover 11. The dome 20 is



extendi ble and retractable with respect to the jacket tube. Fig. 4. A

di agrammatic | ongi tudi nal section through another enbodi nent of an
inventive wet boring tool with an extendible and retractable donme, on
whose underside is provided a piston surface. A first enbodi nent of a wet
boring tool 10 according to the invention is shown in figs. 1 and 2. The
wet boring tool 10 has a cylindrical jack®t tube 15, on whose |ower end is
provided a core bit 8, which fornms the renoval area 17. In t he present

embodi ment theiferRibids & B h@éuﬁae\eglc{e%s@% Qh}o%ﬁl}%he BULADS g 0, gnoul ar
e

manner in thg_car syrface lgnlmm"‘r
t er m nat ed [)h% %r% gfngh% e 6%%1? T LB g’ n% 'ﬁ’p %f ?Teoﬁcédst?éﬂ‘ﬁdﬁﬁi 1% in

the annul ar ‘CoVer T1. nT%B faﬁr?‘e"%e‘ftfdgm WPF?]&PW&F”&NH“&@ Pttsskffyder si de
passes thr mﬁj’ﬁ”tgh’é"dcover 11 into an inner area 3 of the wet boring tool
10. On the top of the dome 20 is provided a rod connection 28 for a
connect ed t ¢orgeat® chnhecbranimié voai todedsh@dlecboli agtind:r Ot he top of
}3 he cover 1]::eb&vm;swfikeﬂeﬂga cﬁgilt@&t)k%\aggnt %Q%ol’gcecf;ﬂ[g cgnggnﬁlleylsngsmrked :
ore cutti Ngsued WyBtleSeovtRe 16 Ach&Ghi NG SANLALDON o el'lg:l.on QUOOE

cover 11, domg. 20 ARd;CYlJ DALLERL £XEensi,an E3: QeI ] a5 kS B gtele ane

h i tt St i AP EEt Bhgul
Pt ke Zla.p?fjr% et m@%eo%?aadfa‘t’%saaiﬁ%réz@dﬁén.dﬁwaﬁﬁ 27 1?%?‘%&% whi ch'

fluid can pass’ i F%t§ }K GrEFRoRPSA NP 1t dOHR 28 It EFomHdefnimic ther 8med of

t he wet bor i*itf £oHA t*1‘7’0""‘3‘} $origprieg! dBovie fdmmed ebdvecttiengpléentad nettagier On t he

undersi de of the done 20 is provided a flap 25, shown in the open state in

fig. 1 and % theeundkogdd oSt igieeddma foi g pRovidbeafd1ap 225 dnswilesicgheden as a

non-return meaein ifhg Suckhdainiaye bhakd istaernisg. the TR@%%QQ% Qfs c%sig!n‘é!ad

flow direct ed 4 b0 bt RASL- @[%@c@a%g éﬂg{{'{&g ézgg.igsugtt:é L %a Plu:. ut

bl ocks an Oﬁmgﬁhiﬂcvedikﬁt%ch?edlﬁrley dd 1:0Mq EOF v:.n ‘rré uggret%o f18p 25 is
i P

constructed r S art mat20 by a
inge 26 on bt ieiel Bt sEubar e 1o He o %2 ditpl et ol y

covers the Sﬁrésn 1tﬁcnt gra é:l’é‘fulf”ﬁé’lﬂ%né"'h?@" ipartiantated| EptiEsdene 2heyiened i nto
the inner aPé’ége32%Pnt9’f§ 16t b ng et Hob 26014 Antithe Dpesd staaedr Qmpidrelt op
the flap 25°H&8 Hebwrsy améyraiesriotrrhg domd 12, dnbodiideiniy shownitchidelgisico 1 and
2 i s suitabltee fiorerpazdutiofigtha ddtubaatidd 6wl f®©An aDBVRL RYatROr &nStml +5 i of
the renoval faseas his inboybhe eabkeehi ng

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 immer area 3 acts as a piston element bringing about a
volume change in the fluid-filled inner area 3.

On raising_the wet boring tool 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 immer area 3, the flap 25 opens and the fluid
flows through the intake 21 into the dome 20 and £from there into the inner
arez 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. As 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,
from 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 figas. 3 and

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



container 6 during a lifting novenent of the wet boring tool 10 in the

| ongitudinal direction of the jacket tube 15. The inner area 3 of the wet
boring tool 10 forns a working area of a punping nechanism A core (not
shown) entering the inner area 3 acts as a piston el enment bringing about a
vol ume change in the fluid-filled inner area 3. On raising the wet boring
tool 10 in the longitudinal direction of t he j acket tube 15, the not shown
core is extracted fromthe inner area 3. Due to the resulting pressure
drop in the inberigs ea Ba 4 be E&@Qe&i%e%iéﬂgré.heﬂ{i' Yipdasfeh OUS f:tirg]rB(gugh

the intake 2 resl-0rihe OB, Lfdigmthere into the inner ~area-3
During the S}}£§ea%fe gzralicg\zgr%ljlq};g S;it{u%gl!’v%‘t bor it?]lat t% 801°°102° (AR PRot¥dun
I nne

core again enters the farea é?n%oa’fﬁa}t °F 8% Fehi = Hise&0r € i it t he

latter rises. AS-2 768 t° CASTIEPILETIEded seedniorpurpdse di $ht aceet £¥.om t he

i nner area bR reifefle rthreadge coree T4 bws apasev theadomeidiocdrhespondLetdi t

8, from wher Ebtsad efosmad b thy exconve pedhaldeng 2b he By ackating whe alhe kot 0 t he

col | ecting cofteivaen the Evet her aenpedeems19f thdvant by @k L05iAgitools

10 are showrelaiives. cid adr . 1 CORDOBERE S W 1t Qiéeg@ioi%?tﬁeuggcﬁckt?.”%@é G, 91 ven
e

the sane refeEeneedtUiPLAlfe Hon@So! ) {4,98:q 4, a0d 2 Are not described again
here. The erg;gglsggg?ltoquheféogé b% ad1§££r]% frlrsngfrdo%}{ taﬁaatmfilgsbr Bed>Her ¢ Altfote in
ende ’

that the dong 20 can be ex I'Nto ‘and f et Pacfed T SAFA-HE Phif8? daFea 3
of the wet Baring 1.0or T & 3t HFeday berivg edzatie demorurst pe oviated f or
this purpose™6h "gﬁéio‘é%\Yé? thq roghfopprstiqnsidde the threaded sl eeve 36 has a
screw t hread, which-corresponds to a thread fornmed on the exterior of the
done 20. By With &h¢ rrgbediverdonic a2@t boelmt ke 1 shd@ goves. 11:and jaskat tube
15, the domeoZfricanrbbe diwpl@catingd @bahk URrkQgt 1eaCovele Lhel Nrth8 ang
| ongi t udi nalcoflédueeden P Phmpb e ab@eK Glor tihBE 1183 by ThEdLE) Laed LN Pt he dome
20 1s | im t atloybangnQl aine UPRCEo S1.AP LAY AN DE L XLEDR! 0N Of, Lhe dome
by an annul gz J,0M8Lgt Op 38. The rotation of the done 'S brotught about
by a not shown boring rod, which is connected to rotate wth the donme via
t he rod conqﬁcti on 28. Wth the enbodi mrent of a wet boring tool 10 shown in
fig. 3, it Q% BREBIYE °f grHrreiivsel Parive| terk e hdnge infivhe didfkisng ar ea
in the innef~ &t é%t3ohfda- @ots Beplietnt Pynudap phgion gpuaticeort Lopréheed buitdeby a
rotary noverektonodt tire dpret 20 .S hthenidper icigrunoekenddhof AOSRLRN aWi giBrdoh . fEb@p 25
at the bottomwaetspasisato phs bateret RERFErenth & refROhIRM Of aaRk nVent e wet
boring tool ohfkrstWinieReddedor tlb{dt8f Surface 21 is provided a cylindrical ring

element 32, which engages on a cylindrical 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 its 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 imner 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 innex area 3, which leads té a volume
change of the working area and consequently a pumping action. Between the
inner tube 14 and jacket tube 15 is formed a flow channel for a flow of fluid

mized with bore smalls directed from the removal area 17 to the collecting
container 6. .



fromthat of fig. 3 in that an annular piston surface 31 is provided on the
bottom of the done 20. The inner circunfePence of the annul ar piston
surface 31 corresponds to the outer circunference of the cylindrical done
20. On the outer circunference of the piston surface 31 is provided a
cylindrical ring elenent 32, which engf8ges on a cylindrical 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 enbodinment of fig. 4 and its
function is taken over by the piston surface 31. In the enbodi nment

accordi ngrhamki 9. 4, the working area is constructed in the interior of
the inner~Tube 14. A rotation of the donme 20 relative to the |acket tube
15 bringd-aboletahoupngr ool {bahvazdingvenent of the done in rotation

di recti on- dependent nner, as Il as, the piston surface 31 positioned
thereon rel ati \r%ee__{aoc]%r% g‘ﬁh@r (&\tgza havifg cpn| s unslersigleure cohandd.tof
the working ar €3)arhd Giseenenthy a3ipdMRi i ep,.the__Lnner tube
14 and jacket tube 15 is formed g fﬁbmﬁ%%g%ﬁg%gfg?1%8§%§§/%F ﬁF&F% “Hxed
wi th bore snal P#=grgectdavieonifole tmppaksagea dff #0 #IRa ;0! tREt icdgrer

container 6. O I t,. bori ng | (10) having -a.j acket tube
(15) havi ng on‘%%g un e@edéj%éﬁ%%tr eaﬂﬁl?‘? (%gf ﬁﬁﬁr%'ﬁn 9t 8p INABTaaEE%er

(11) with at |4a%t one passage device for the passage of a fluid, the
cover (11) and the jacket tube (15) surrounding an inner area (3), -a
col | ecting con?ai‘F@riE(%”f%r cPé‘é'-éil\?Fh'g 6o} e fnml recepvoddgcdehrenhsmhlls
col l ecting conpabageedf) which' U1d8d:90s 1he,1qp i dg:\of s L he cover ,(11),
and -a punpi ngpmechani sm t hFou.gh vv%ﬁ g’%%?l uélbgjt;a(ra'gﬁ%a &’;)I I*%gprﬁvﬁge%f og
bor ehol e can bEhfaEeDt 8ide of ablge asover efll), afdthe flow bore smalls

roduced can b nt.o col |l ecti ng .cont ai ner__ , Wherein the passage
8evi ce has a V§.| @gﬁ%%eﬁe |c§ﬁ“hltfcfb¥/% YREFR fsl-é'gd?idifrré@te% ﬁai’-bigﬁie ?
i nner area (3)atémoufhat Mereprisagearday: ceadndebl Faks Sald Dassage-gdevice

in the
of the flow bore smalls produced can be fed into the

collecting container (G ), whereain

-the passage device has a valve member, which allows a
- £luid flow directed into the inner area (3) through the
passage device and blocks said passage device in the
case of an oppositely directed fluid flow,

characterized in that

~-the passage device has a tubular dome (20) which has at
least one intake (21) positioned laterally and above the:
collectinyg container (8), and that

. =the tubular dome (20) is arranged coaxially with respecdt
to the jacket tube (15) on the cover {11) aﬁd that on
the top surface of the dome (20) is provided a rod con-

nection (28) for fitting a boring rod.



case of an oppositely directed fluid flow, characterized in that the
passage device has a tubul ar done (20) which has at |east one intake (21)
positioned |aterally and above the coll ec?ing container (6), and that -the
tubul ar done (20) is arranged coaxially with respect to the jacket tube
(15) on the cover (11) and that on théltop surface of the done (20) is
provided a rod con- nection (28) for fitting a boring rod. 0 11 2. Wt
boring tool (lo) according to claim1, characterized in that the valve

menber has a W | BREENG/ robubl®h@cdodiing ey attedf Iap (25). 3. Wt boring

tool (10) acc f t.he clains 1 or 2, characterized in that the
val ve nmenber é%é%#%kﬁé&u#gi Eﬁ%)s section of the donme (20), particularly

on an under sitdes ofvaﬂh& deeebez0) hasd. avéé%at ngaﬂ@;gr(@O ?g’% L0 one

of the clains 1 to ,.Characterized int he rod conne has a
pi ston el errerﬂPeWE’éjn f1ep di2fl-aceabl e in the done (20) in aX| aI di recti on,
the displacenent of the piston elenent preferentially result- ing froma
rotation of the boring rod. 5. Wt boring tool (10) according to one of the
clains Bto Wet dewring etdekd(in)t hatorbengone ) sonche sehiast edgointo
and extended.fromthe jacket tube (15) in axial direction, wherein
retracting ard extending the done (20) preferentially results from
rotating the chariargerdgdedd inhalpori ng tool (10) according to claimS5,

characterized.in that _ ]
he valve member is provided in a cross-section of the

dome (20), particularly on an underside of the dome {20).

4. Wet boring tool (10} according to one of the claims 1 to
3,
characterized in that
the rod connecticn (28) has a Pistor element, which is
displaceable in the dome (20) in axial direction, the
displacement of the piston element preferentially result-

ing from a rotation of the boring rod.

E. Wet boring tool (10) acceording to one of the c¢laims 1 to
4,
characterized in that
the dome (20) can be retracted into and extended from the
jacket tube (15) in axial direction, wherein retracting
and extending the dome (20) preferentially results from

rotating the boring rod.

6. Wet boring tool (10) according to claim 5,
characterized in that
on the underside of the dome (20) is provided a piston
surface (31) with an outside cross-section esgentially

corresponding to an inside cross-section of the Jjacket
tube (15).



on the underside of the donme (20) is provided a piston surface (31) with
an outside cross-section essentially corrgsponding to an inside
cross-section of the jacket tube (15). 0 12 7. Boring plant having - a
mast, -a boring rod displaceably guided thereon with a boring tool and a
drive nmechani sm through which the borildg rod can be driven in rotary
manner, characterized in that -the boring tool is constructed as a wet
boring tool (10), according to one of the clains 1 to 6. 8. Method for

si nki ng & borBeYT ¥ Helapt haiingherein -a wet boring tool (10) with a
removal area (J7.Ls used for making or advancing a borehole, -the
borehole is at least partly filled with a fluid fornmng a filling area in
t he borehol e,-a abbkiihg fdc@v @ishEastat bhy gashes. r the re- noval
area (17), the_baore spall QCCU$ring LﬁyP%gE?EE nnvalq%}é§¥€€7 SR
conveyed away EﬁéirﬁP I%igr%VﬁmW?Ehaaléﬁhl§hrbnghcmhﬁahn&he(@brﬁ@ga&@a in
the borehole, & i I has a puppi ng nechani sm by
means of which fl ui%%%ﬁ%f%%ﬁ% %a(rnélgglf's made to flow, which flow
conveys the Is&a&asherigeghiich theaur into the collecting container (6),
characterized .0, t .-a wet, boring tool (10) according to one of the
clainms 1 to éhl&s "l’]u“g%’d?g d-°%kt HD S GREBFAFFRL t BS o avaf sbordhgr acbdri(zed i n

that the flui chddeowliirey RO BHL G D17 Lol 1 (fl.hacr%es to a work- ing area
[ [ the

|l ocated in the filling area and in particular ‘working area is at |east
partly surrounded by the wet boring tool (10).
8, Method for sinking a bore in the ground, wherein

-a wet boring tool (10) with a removal area (17) is used
for making or advancing a borehole,

-the borehole is at least partly filled with a f£luid
forming a £illing area in the borehole,

-a fluid flow at least Lemporarily washes round the re-
moval area (17), the bore smalls occurring in the re-
moval area (17) being conveyed away by the fluid flow to
a collecting container (6) located in the borehole, and

-the wet boring tool (10} has a pumping mechanism by
means of which f£luid from the filling area is made to
flow, which flow conveys the bore smalls which occur
into the collecting container (s),

characterized in that

-a wet boring tool (10) according to one of the claims 1
to 6 is used.

9. Method according to claim 8,
characterized in that
the fluid flow is produced by a volume change to a work-
ing area located in the f£illing area and in particular

the working area is at least partly surrounded by the wet
boring tool (10).



0O 13 10. Method according to claim9, characterized in that the working
area is fornmed between the wet boring tood (10) and soil material arising
at said wet boring tool (10) and in particular a core. 11. Method
according to one of the clainms 9 or 10, characterized in that the vol une
change in the working area is brought dBout by a lifting novenent of the
wet boring tool (10) in the borehole. 12. Method according to one of the
claims-9 or 10, characterized in that the volune change in the working
area i s bfoughiethpdurzchyrdingotar glabregpnt rel ative to the wet boring tool
(10) by a bogy ositioned at said tool (10). 13. Method according to
one of the cléﬂllgnlgaégg{)fi% lr(’:h@rl%\::teri zed in that for making the borehole
in the groundchédi wetkyngSidyga 166 Ve e} y. horing .t oql
boring takes place andgi n particul ﬁéﬁrg%ﬁgﬁg %g%ka‘%g% hbgrﬁflgheqoo

har dness | evef1®he2Bfy sR§k ngatesiails awimined At omatike whor bbgﬁgg whicgh i's
in a wet

then at | east rtdyg f4 I;%q. ] | uid and boring is continue
boring net hod(:ﬁ?- ing t V\e%l!‘%%hf%lggt%%ﬁe’( 10). 14. Method according to
claim13, characterized in that the dry boring tool and the wet boring

tool (1 ar riven b boring rod, to which are interchangeably fit-
ted theq}ci"r'y E}I()ertﬁlr?di/taocﬁ%ﬁd'qr@\%?e (5 it 1IGinELE) or 10,
characterized in that '
the volume change in the working area is brought about by
a 1lifting movement of the wer boring tool (10) in the

borehole.

12. Method according to one of the claims 9 or 10,
characterized in that
the volume change in the working area is brought about by
a rotary wmovement relative to the wet boring tool (10) by

a boring rod positioned at said teool (20) .

13. Method according to one of the claims 8 to 12,

characterized in that

for making the borehole in the ground, firstly usiné a
@ry boring method and =a dry boxing tool boring takes
place and in particular on reaching rock with a higher
hardness level the dry boring tool is removed Ffrom the
borehole, which is then at 1least partly filled with a
fluid and boring is continued in a wel boring method us-

ing the wet boring tool (10).

14. Method according to claim 13,
characterized in that
the dry boring tool and the wet boring tool (10) are
driven by a boring rod, to which are interchangeahly fit-
ted the dry boring tool and the wet boring tool (10).



