- 1 METHOD AND DEVI CE FOR DRI LLI NG PARTI CULARLY PERCUSSI ON OR ROTARY
PERCUSSI ON DRI LLING A HOLE IN SO L OR ROCK MATERI AL The present invention
relates to a nethod for drilling, 5 particularly percussion or rotary
percussion drilling, a hole in soil or rock material and fixing an
anchorage in said hole, wherein a borehagle is fornmed by a drill bit
nmounted on a drill rod assenbly. The invention further relates t?la devi ce
for drillin part i 3 per Si O O._or rotary percussion drilling, a
hole in SOinJI ' pt-erid ﬁ!ie"e = _e' hekPohRbE :EREi,” @%
wherein a horeRel erksulemord Ry 1A did,| la BidLEMUNtRA PR fHdd A8tk 1ay,
assenbly. 15 Tn the context of "The production of a hote or-borehoteTn

soil or rock material and the subsequent fixation of an anchorageBSr 4 VO
lining int b it ] for i nce,. . known fro 98/ 2. an

98/ 58%32 to]?ﬁ%t %g)%t}%eﬁ%n ltﬂé}]r?\?lgllc?gle rog%g% ettot ube W%R}boénh\é\gﬁor 4??s?”éﬁl'ri ng
the 20 dril pargipnoeedyr epefolsé NSt anee PELEHS ST AlsdiQlAr ¥ri PELEYSSIHN
drilling, m@egeupon, after the conpletion of the bore, part of the dril

bit is optiBRafl ¢ efoved fr diithera by bl 8nfoderhidts wekh atkEogede ¥ad
assenbly, wahlg thiee envelope it ube emRiAS W Lhid th b]Bgef}P' § %ﬁgh ghat an
25 anchor will subsequently be forned wthin the boreho by fi ing a
curi ng massmpunpethecrare. daddadr ding Eﬂﬁﬁh@ﬂqconﬁhgurBMVgnt$en cﬁurﬁT?ﬁM)d
98/ 58132, th Ll rod ssenbly. may. b rovided wi,th_additional rips an
gr ooves onrfg%gr:%ﬁt &° p%r?%ﬁéﬁel )s%é)rasdjfglglﬁé%’r ePRA “AEHSRAT g IRPIGOHRE 5o
anchor iing ebfectotargageddigsdldd | arad1assenbly Kerai ns, whihi nothe ook

borehol e, which is_subsequently filled. To .
material and rfor the production of an anchorage, wherein =a

borehole is formed by a drill bit mounted on a drill rod

assembly.

15 In the context of the production of a hole or borehcle in
goll or rock material and the subsequent fixation of an
anchorage or 1lining in the borehole, it is, for instance,
known from WO 928/2143% and WO 98/58132 to introduce an
envelope or jacket tube into the borehole during the

20 drilling procedure, for instance percussion or rotary
percussion drilling, whereupon, after the completion of the
bore, part of the drill bit is opticnally removed from the
borehole together with the drill rod assembly, while the
envelope tube remains within the borehole such that an

25 anchor will subsequently be formed within the borehole by
filling a curing mass into the same. According to the
configuration set out in WO 98/58132, the drill rod
assembly may be provided with additional ribs and grooves
on its outer periphery so as to ensure an accordingly good

30  anchoring effect in case the drill rod assembly remains
within the borehole, which is subsequently filled. To
further enhance the anchorage effect, it is, for instance,

known from AT-U 5644 to bring the envelope tube into



further enhance the anchorage effect, it is, for instance, known from AT-U
5644 to bring the envel ope tube into 2 abutnment on the inner wall of the
borehol e by widening its outer periphery. FromUS-A 5, 649, 789 and US-A
4,789,284 there are known 5 enbodinents regarding a drilling apparatus or
a self- cutting anchor, wherein the drilljing elenent is surrounded by at

| east one expandable domel-like elenent which in particular after

conpl eti on g &H oreh e i S ex an i n abut nent %alnst the wal | of

t he bor ehol r??th?eBPBﬁgoa?e dr Mditeed 19 tte

drilling dbﬁegglggrlﬁﬁgrplxatlon takes place via a pressuring against the
wal | of the borehol e, whereas any anchoring effect is not possible when
forcing or |ntrodu0|ng any force against the drllllng direction with | oose

sur roundi ng i al . t ativel renove th driIIing
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means i s subsequent| |ntroduced into the borehole, as has, for instance,
becone known“Frohy ERRBRET 24hesein (dien dtrabbl@%eleeex\s 2§ GBUBBBINA A
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that t he borehole has to be made In a first netho
after the rE@@Va¢ubartﬁéumﬂI¢¢mmﬂetm¢npbﬁsthﬂ|b¢reMmﬂ@s$eWMxpaﬂdable

anchoring d VIC t roduced |nt t he pti aII ery laong borehole in a
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direction. Any fixation takes place via a pressuring
against the wall of the borehole, whereas any anchoring
effect i1s not possible when forcing or introducing any
force against the drilling direction with loose surrounding

15 material.

Alternatively, it i1s known to remove the drilling tool
together with the drill rod assembly from a borehole after
the production of the borehole, whereupon a separate anchor
20 or anchoring means is subsequently introduced into the
borehole, as has, for instance, become known from EP-B 0
241 451, US-A 4,490,074, DE-AS 21 05 888, US-A 4,310,266 or
EP-A 0 875 663. That known prior art involves the drawback
that the borehole has to be made in a first method step,
25 whereupon, after the removal of the drilling tool plus
drill rod assembly, the anchoxring device is introduced into
the optionally very long borehole in a further method step,
after which abutment on the borehole wall is accomplished
by removing the respective holding device while widening
30  the outer diameter. It is immediately apparent that not
only an accordingly increased amount of time is required
for the two separate operating steps, but that an

optionally subsequent introduction of such an anchoring



30 the outer dianeter. It is imrediately apparent that not only an
accordingly increased anount of tine is required for the tw separate
operating steps, but that an optionally subsequent introduction of such an

anchoring 3 device of great length will entail problens. Furthernore, it
is.to be anticipated that the renoval aof sthe drilling device together with
the drill rod assenbly and the subsequent introduction of an anchoring

device is f i.hlLe only_in ratively solid soil or rack, whereby it
nust be saﬁggﬁgsdéaftﬂ%%a%oléggggial%&I%%t?bi Pﬁ?k&ﬁ@é;tﬁ@ﬁﬂpe?%ﬁ%gthe
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of the anchgpkRg davi ¢ v IRRsH:R.e..Fhe, p L pvanti. [ t.o further
devel op a nethod%gnd devi ce of:$%§(?%P%?aéﬁéﬁgé%#ﬁegg&ﬁgg ?g t%?%ﬁ%%ét
that an5 15cahaghdragenmtdiel vaher svald ebiflhedhareho) ewherabhi evalhest
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The pregent invention aims to further develop a method and
device of the initially defined kind to the effect that an
15 anchorage to the inner wall of the borehole i1is achievable
immediately after the completion of a borehole with a
simplified overall congtruction and raduced time

expenditure.

20 To solve these objects, the method according to the
invention, departing from a method of the initially defined
kind, is esgssentially characterized in that, after the
completion of the borehole, a plurality of, in particular,
wedge-shaped spreading elements arranged at a distance from

25 the drill bit and oriented contrary to the drilling
direction are extended into the wall of the borehole formed
by the drill bit. By realizing, immediately after the
completion of the borehole, an anchorage via, in
particular, wedge-shaped spreading elements arranged or

30 oriented contrary to the drilling direction, the additional
operating step of separately introducing an anchorage into
the completed borehole after the previous removal of the

drill rod assembly and driiling tools can be obviated so as



conpl etion of the borehole, an anchorage via, in particular, wedge-shaped
spreadi ng el enents arranged or 30 oriented contrary to the drilling
direction, the additional operating step of separately introducing an
anchorage into the conpleted borehole after the previous renoval of the
drill rod assenbly and drilling tools cap be obviated so as 4 to achieve
an accordingly large tine saving. Mreover, the nethod according to the

i nvention c lied _.rrespective of the soil ,or rock material to be
drilled th?@u%ﬁ?%?ﬁc&“ar?%?ﬁ%ig@? ett®a PRVERE - bbPEROIETS the

i mredi at el ynathed the-doramid ontef theeborighrlf 150 thaty, eyen ‘éﬂtp ile@pse
rock, with which breaking inis to be eventually feared at | east after the
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anchor age, LEficulities e ed.as with 10.anchorages to.b

pr oduced suE§€§%%%t|§¥'Ey e%ﬁend%%é%%gee%%aﬁ%é%f%%%,th %%gt'éﬁﬁgFﬁe
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oriented contTary' i t hEOGFI | FPHE. ditddt i BRI G | DBty miegdi afel P cdgsed

so as to preyvigenanpccesdiagl yag00deaanchgking ethect Jipmediat gley after
t he borehol e has been conpleted. To ensure particularly sinple extendi ng

of the spreddthfin@0 &pedentanchf teriohe tonpltéts onimwfredecborehobs, it is
o oposer Scegifhofolo 2B eLS LR aIbRuLIE Lhatpthe p2asien of e
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production gipanding the, in particular, wedge-shaped spreading
elements oriented contrary to the drilling direction, the
introduction of at least the tips of the spreading elements
oriented contrary to the drilling direction will be
15 immediately caused so as to provide an accordingly good

anchoring effect immediately after the borehole has been

completed.

To ensure particularly simple extending of the spreading
20 elements after the completion of the borehole, it is
proposed according to a preferred embodiment that the
extension of the gpreading elements 1is initiated and/or
effected by a rotational movement of the drill rod assembly
contrary to the direction of rotation for the production of
25 the borehole by the drill bit and in that an, in
particular, annular expansion element is mounted about the
periphery of the drill rod assembly and, at a rotational
movement of the drill rod assembly in a direction contrary
to a rotational movement carried out during the performance
30 of the drilling procedure, is displaced in the direction
towards the drill bit along the longitudinal direction of
the driil rod assembly and cooperates with the spreading

elements. It is, thus, feasible to realize the production



25 the borehole by the drill bit and in that an, in particular, annular
expansi on el enent is nmounted about the periphery of the drill rod assenbly
and, at a rotational novenent of the drill rod assenbly in a direction
contrary to a rotational novenent carried out during the performance 30 of
the drilling procedure, is displaced in the direction towards the dril

bit along the longitudinal direction of the drill rod assenbly and

cooperates w.th_t r eadi n elements. It is, thus, feasible to realize
t he product %Mén hg(;?é%h o?eh%?e 4 n FEEHR e Bha ™ hiifTer %BS/ G

drilling ordrolafygpeseussitirylr iddrict@s iy PaRYLUEAG, a pdefinegd diggctd on
of rotation during the drilling procedure, whereupon, atfter the conpletion
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and/or effgeied a ' I of the drill rod,assenbl
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&
procedure. In order to enhance the anchoring effect an support the
proper i ntre@aceevrhelet he spreading el enents having, in particul ar
wedge- shaped ti ps extending contrary to the 20 drilling procedure, it is
proposed according to a further preferred enbodiment that, during the
emer gence Ofotdwabserendi agmpleneatsodandion akt enBabbhekbyiwgt RihRnts
energin , , . .

gt ng without interfering with the drilling procedure, it 1is
provided according to a further preferred embodiment that
the spreading elements are prestressed in the direction
towards the drill rod assembly during the drilling

15 procedure.

In order to enhance the anchoring effect and/or support the
proper introduction of the spreading elements having, in
particular, wedge-shaped tips extending contrary to the
20 drilling procedure, it is proposed according to a further
preferred embodiment that, during the emergence of the
spreading elements, and/or alternatingly with the emerging
movement of the same, the drill =rod assembly is
respectively powered or retracted in the direction towards
25 the open end of the borehole, contrary to the drilling
direction. The simultaneous and/or alternating pulling or
powering of the drill rod assembly and, hence, of the
spreading elements during the emerging movement causes the
tips of the spreading elements to penetrate more deeply
30 into the materxial so as to accordingly promote the

anchoring effect.



novenent of the sane, the drill rod assenbly is respectively powered or
retracted in the direction towards 25 the open end of the borehol e,
contrary to the drilling direction. The sinultaneous and/or alternating
pulling or powering of the drill rod assenbly and, hence, of the
spreadi ng el ements during the energing_nmpvenment causes the tips of the
spreading elenents to penetrate nore deeply 30 into the material so as to

accordi ngly. note the _anchoring effect. 6 After the spreadi ng open or
emer gence G%P§%% SpfeatPhg® épgné%?§? & afPREPearenent ithS oPREGEGHLAS he

drill rod eBsersity, rafmihdgor ntibacher ehol ecagneldiaschie grifd Bt If
speci al denmands are nade on the anchorage, it is 5 proposed according to a
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and energengg. or t¢a ri.Ag S adi ele ts,. the drill rod,
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el enent, in parti ¥Jar a cable strand anchor, which is connected, in
particul ar % tr%’@ve%, i Fﬁ’mpﬁétléﬁni | PEr obPs st e subird | GRSESIREICH ngxi n
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the invention, and, hence, ering tThe chance of renoving poViion,
it has becorfe pdsibieded, rephacpatthecdipll, rod agsenttgoigon ebnpkati on

of the borg%g} nd energence or_anchoring of the spreadjng el ements, by
an appr opr i é%?ﬁjl eg$%.|%%F aﬁ?ﬁ%riEam%Y%%enF?oTorgﬁﬁst%ﬁgﬁhaﬁﬁabﬁﬁd
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with the drill rod assenbly subportion remaining
anchor, which 18 connected, in particular screwed, with the
drill rod assembly subportion remaining in the borehole. By
subdividing the drill rod assembly as in accordance with
the invention, and, hence, offering the chance of removing
15 a subportion, it has become possible to replace the drill
rod assembly upon completion of the borehole and emergence
or anchoring of the spreading elements, by an appropriately
speclalized anchoring element, for instance a cable strand
anchor, which 1s accordingly connected, for instance

20 screwed, with the drill rod assembly subportion remaining

in the borehole and with the drill bit.

To solve the objects set out in the beginning, a device of
the initially defined kind is, wmoreover, esgsentially
25 characterized in that, in a portion joining the drill bit,
a plurality of, in particular, wedge-shaped spreading
elements oriented contrary to the drilling direction are
provided, which are extensible into the wall of the
borehole after the completion of the borehole formed by the
30 drill bit. The, in particular, wedge-shaped spreading
elements oriented contrary to the drilling direction and

emerging upon completion of the borehole allow for the



in the borehole and with the drill bit. To solve the objects set out in the
begi nning, a device of the initially defined kind is, noreover,

essentially 25 characterized in that, in a portion joining the drill bit,
a plurality of, in particular, wedge-shaped spreading elenents oriented
contrary to the drilling direction are_ pravided, which are extensible into

the wall of the borehole after the conpletion of the borehole fornmed by
the 30 dril i e, in.particular, wedge-shaped spreadi el enent s

ori ent ed co%?&%é%ag% Fﬁgﬂ&ﬁﬁqﬁqﬁ;%ﬁr@cfﬁgﬁ éﬁ@%Qﬁ%§ iWBlg%oﬁCE&ﬁM¥%ion
of the bor efol £cabtapnfoy we?@ chfeedhatggreal i zati on of a safe anchorage

whi | e achieving an accordingly large tinme saving, For the reliable
i ntroduction of the spreading elements 5 without interference with the

drilling preggedyng, L.k ro ing t further. preferred

enbodi nent that the %%Fégé?ndﬁgﬁgﬁ%%gggégeC%bmé?%d,ééﬁﬁ%#%ﬁh}mﬁi?ments

prestreSsedvbyhatt | dagteiwersstaapwiich t tiee diqreahiion; t pwerdaurthe i lils rod
10 For the reliabl e _expansi on of

assenbl y duriq@ t%@ drilling procedure.

the spreadifig" R EMents “aRd - "EntToductFoR6F & HpHioist | aFBCaRBABE idiaftor ce
or effect, cid issprepasad aceaiflidigd o afdrtherpreherred emhodhoent,
that an, in particular, annular expansion element 1s 15 nolnied about "t he

periphery d¥-&Her&#9¢d podahstenbtyonndstrap, ainothei dnakcrivementaofist he
Ori11rod sssetblyn s SLESGLionsSEntEaLict a et oLat L onal mpveren
di spl atéable in the direction towards the drill bit along
For the reliable expansion of the spreading elements and
introduction of an appropriate anchoring force or effect,
it is propcsed according tc a further preferred embodiment
that an, 1in particular, annular expansion element is
15 mounted about the periphery of the drill rod assembly and,
at a rotaticnal movement of the drill rod assembly in a
direction contrary to a rotational movement carried out
during the performance of the drilling procedure, 1is
displaceable in the direction towards the drill bit along
20 the longitudinal direction of the drill rod assembly and
cooperates with the wedge-shaped spreading elements, which
are pivotally articulated to a bearing element which is, in
particular, fixedly connected to the drill rod assembly and
arranged between the expansion element and the drill bit.
25
As already indicated above, percussion or rotary percussion
drilling is effected by a movement of the drill bit of the
drill rod assembly in a predefined direction of rotation,
wherein said direction of xotation of the drill rod
30 assembly is reversed for the extension of the spreading
elements. In order to avoid any interference with the
drilling procedure and enable the spreading elements to be

safely extended at a reversal of the rotational movement of



20 the longitudinal direction of the drill rod assenbly and cooperates
wi th the wedge-shaped spreading el enents, which are pivotally articul ated
to a bearing element which is, in particular, fixedly connected to the

drill rod assenbly and arranged between the expansion el enent and the
drill bit. 25 As already indicated abave, _percussion or rotary percussion
drilling is effected by a novenent of the drill bit of the drill rod

assenbly in pr fihne j rect] rotation,.  wherei aid direction of
rotation oft?ﬁe ??}H rgﬁggogg%%%ﬁ%ﬁé i%£€%€er§88 fSPmpﬂg%éQPenﬁﬁm1§ﬁethe
spreadi ng kbeabnis, |btorder tmwamidk anyricpoeiderense Wit h tdeste drddd ing
procedure and _enabl e the spreading elenments to be safely extended at a
rever sal ofSPﬁéngoFg?Wﬁﬁﬁllﬁbﬁﬁmﬁﬁd%ﬁ @ thpecypprrbippdcassems! y wifi@r t he

conpletion gfrthe botgbate, hlirisy "PLEOVEL, 0 t least ,one
spring elene%t ig provi ded on ?Ee %xpaﬁ%idﬁfﬁﬁg%g tﬁggéééﬁgréawiQﬁﬁleﬁﬁ%ent,
during the deFELVAg phocedur e;ecam® beod réepirvedibn apreeessdor cgeprgssi on

provi ded o ri phery of the expansion el enent and, at a reversal of

t he direct?%%P%?hgg af?gH&“%o%ﬁ@?&?égﬂm%%?%ﬁnﬁe%@@roﬁé ProfVerAglpredvi ded
on at | eastthae cipreeadidly ekemita@ikh, Obbepked b thechnkeripLof the
device, in order_to prevent 10 the expansion elenent froma rotationa

nmovement ankf ehbisend| PEOYiisscacereat alHRL t heel ongiaddiinml cteémesti emdy
t he rovi sj r e nect an s.in.caorrespondenc with a
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further preferred enbodi nent o evi Ce accor
drilliAf§ proeedexpansiothedeneesl ifzeth 15 1ot Rt IRMEr mbhahehbeag¥pPaRsis@n

element is f@gegigghg%%%%dg)along the longitudinal direction b
Yy the
provision of a threaded connection, as in correspondence
with a further preferred embodiment of the device according
to the invention. The drilling procedure is, thus, realized
15 in a manner that the expansion element is moved relative to
gpreading elements in the fashion of a ratchet, while the
gpring element, after a reversal of the direction of
rotation, immediately cooperates with at least one
profiling provided on at least one spreading element, in
20 order to prevent a rotational movement of the expansion
element, whereby the provision of an accordingly extending
threaded connection effects a displacement of the expansion
element in the longitudinal direction of the drill rod
assembly and, in particular, in the direction towards the
25 drill bit so as to allow the emergence of the wedge-shaped
spreading elements extending contrary to the drilling

direction.

In order to ensure an appropriate flushing effect even with
30 the provision of expansion element surrounding the drill
rod assembly, it 1is proposed according to a further

preferred embodiment that at least one flushing channel



spreadi ng elenents in the fashion of a ratchet, while the spring elenent,
after a reversal of the direction of rotation, imedi ately cooperates with
at |east one profiling provided on at |east one spreading elenment, in 20
order to prevent a rotational novenent of the expansion elenent, whereby

t he provision of an accordingly extending .threaded connection effects a

di spl acenent of the expansion elenent in the longitudinal direction of the

drill rod @gssepBlyqans he djirectiqn towards the 25
drill bit so as to gIIOM/%ﬂe g%%%jl ﬁérﬁ% b%ns ped’® sPr¥adrng S
el enent s expendudgdcwmthamythe bh@a@@u@an@;em@n&ection In order to ensure
an appropriate flushing effect even with 30 the provision of expansion

el enent surrounding the drill rod assenbly, it is proposed according to a

further prehergetkenbedi sgpt-Lhat ahlkeéﬁtt &E é£ E%f%@%”ﬁgveg he

extending in the longitudinal direction o provi ded wi
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the 5 regi bor nor eover, rOV|ded t hat the
expandabl e %% ggfeeleggg%gdér% ar?%ﬁ@%ﬁt?o suﬁ%ﬁ%ﬁﬁg%ﬁly’ﬁ%|f6ﬁh1y
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correspondenQ th.a further Ereferred enbodi nent of the deV|ce accordlng
to the 10 i WentFbh! BLadFESHPLY - uAPT dPnTPrHcgRoadensei mg thorcdairtlieldl be

i ntroduced %ﬂé@e%ﬁ@dsUEEBBBQH@%tSOkJ oqjﬂgc ?eaB%%r|§CCO¥gléggh@erl Rheries

of the borehole and dril asse ition
honogeiiPzat iwventiche fAs ces resbkt, unlformly' high anchoring forces

will be introduced into the surrounding soil or rock
material via the peripheries of the borehole and drill rod

assembly.

15 In addition to such a homogenization of the forces to be
introduced, via the periphery of the device according to
the invention, it may be provided, in order to Ffurther
increase the anchoring forces to be introduced, that a
plurality of expandable spreading elements are provided

20 about the periphery of the drill rod assembly at different
distances from the drill bit, as in correspondence with a
further preferred embodiment of the device according to the
invention. Such expandable spreading elements arranged at
different distances from the drill bit provide an

25 accordingly safe anchorage over an enlarged length and, in
particular, in the front region of the device according to
the invention, during the expansion of the expandable
spreading elements, so that at least some of the spreading
elements arranged at different distances from the drill bit

30 and additionally distributed about the periphery of the
device according to the invention will ensure a sgsafe and
reliable anchorage even in the event of possibly loose

rock.



i ntroduced, via the periphery of the device according to the invention, it
may be provided, in order to further increase the anchoring forces to be
introduced, that a plurality of expandable spreading el ements are provided
20 about the periphery of the drill rod assenbly at different distances
fromthe drill bit, as in correspondence;pwith a further preferred

enbodi nent of the device according to the invention. Such expandabl e
spreading el enments arranged at different distances fromthe drill bit
provi de an 25 accordingly safe anchorage over an enlarged |length and, in

particul ar, Innotferf ronfuregeennohobkeidevicee agedod:Rg & rddie viRvend on,
during the exgansion of the_expandabl e spreading elenents, so that at
| east sone BFTERBSSYr88dIRg: BFeAerPiditidiged srtenstionemt dibet asodsef rom

the drill bit-3958R didy] | Stribuyt t the peripher f the
devi ce accor di ng togt %g) ittrlﬂ\?gmnﬁjll%é/nn%ﬁt“ e%guﬁg }%gog%oeéeacg C?%F?Ja% ego a
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further ho eni ze.the ancharing effect via the periphery as well as a

| ongi t udi ng$91é§ End; oar?t ofglgﬁgr&g\’fi cBISaREERAI Mg o Che i ATeALI oMLt i B¥ies
proposed acgpr&hfigdat ota 5 ddur t Aet 5 pieE el r ed senhedi nent t r [
elements arranged at different d?stancgs fromthe dril%ﬂgitigfgigggggnged
to be rel ati¥efytbprsef Fpctfeiperrpferabendivection of the drill rod
assenbly. 10 In order to facilitate the extension procedure of the

i ndi vi dual spreading el enents, which, according to a preferred enbodi nent,
are ar i@ngeth atoxdidrf ercent fdistianaes themdheeis powf dhe-dwiehols okyndrill

bi t, respec}ﬁgféyduéf spreading elements, which, according to a
preferred embodiment, are axranged at different distances
from the tip of the borehole or drill bit, respectively, it
is proposed according to a further preferred embodiment

15 that spreading elements arranged at different distances
from the drill bit cooperate with a common expansgion
element arranged to be displaceable along the drill rod

assembly.

20 Instead of forming an anchor by the drill rod assembly
remaining in the borehole as well as by the drill bit, it
is proposed according to a further preferred embodiment
that the drill rod assembly is divisible into subportions,
particularly in the region of the spreading elementg, and

25 an anchor element, in particular a screw head of a cable
strand anchor, is connectable with the drill rod assembly
subportion remaining in the borehole and connected with the
drill bit. It will thereby be possible, upon completion of
the borehole and anchorage or emergence of the spreading

30 elements, to introduce anchoring elements adapted for
special anchoring effects, in particular a cable strand
anchor, which 1s particularly easy to connect with the

drill rod assembly subportion remaining in the borehole.



is proposed according to a further preferred enbodi nent 15 that spreading
el ements arranged at different distances fromthe drill bit cooperate with
a comon expansion elenent arranged to be displaceable along the drill rod
assenbly. 20 Instead of form ng an anchor by the drill rod assenbly
remaining in the borehole as well as by the_drill bit, it is proposed
according to a further preferred enbodinent that the drill rod assenbly is
divisible into subportions, particularly in the region of the spreading

el enents, and 25 an anchor elenent, in particular a screw head of a cable
strand anchée, Orﬁecommaﬁnﬁmfemanhap@edmmﬂdtawxiwgﬁmm$|dffé@bpoﬁklQ%
remaining in the bor ehol connected with the drill bit. It wll
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adapted for special anchorlng effects, in particula ran
anchor , Swhi th P§ﬁxﬁ@¢@%ﬂ%¥ly&wﬁw'@ofd@ﬁh&mg\mmimmab cdminlol: r ol as®enbl y

subportlon g re - | n_.order .to ensure

appropri ate %%%sﬂ%ﬁg i?# ?uQQ ??uShﬁﬁgeogépldprgPEFﬁﬁly %Fovﬁ&é&lﬂﬁét t he
drill rod assembiyre, ilbua canneptkonwn1pes1ss, beSehplaBEaWeEh 18 fbughing
channel 5 in its interior. Such a flushing channel canhot only be wused to
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introduced in the region of the ti egi on
element8. 10 In the following, the invention will be explained in nore
In the following, the invention will be explained in more
detail by way of an exemplary embodiment schematically
illustrated in the accompanying drawing. Therein,
Fig. 1 is a partial section through a first embodiment of a
15 device according to the invention Ffor carrying out the
method of the invention;
Fig. 2 is a section similar to the illustration of Fig. 1,
with wedge-shaped spreading elements extending contrary to
the drilling direction entering the borehole wall after the
20 completion of a drilling procedure;
Fig. 3 is a section along line III-III, through the region
of the spreading elements as well as the expansion element
of the device according to the invention;
Fig. 4, in an illustration similar to that of Fig. 1,
25 depicts a section through a modified embodiment of a device
according to the invention for carrying out the method of
the invention, with a plurality of spreading elements being
provided along the longitudinal direction of the device;
Fig. 5 is a partial section similar to that of Fig. 4, with
30 at least one spreading element having emerged into the wall
of the surrounding borehole;
Fig. 6, in an illustration similar to that of Fig. 4,

depicts a section through a further modified embodiment of



detail by way of an exenplary enbodi nent schematically

illustrated in the

acconpanyi ng drawi ng. Therein, Fig. 1 is a partial section through a first
enbodi ment of a 15 device according to the invention for carrying out the

nmet hod of the invention;

Fig. 2 is a section simlar to the illustration of
Fig. 1, wth wedge-shaped spreadi ng el epents extending contrary to the

drilling direction entering the borehole wall after the 20 conpletion of a

[11-111, through the
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invention, ymdha-plusakity of spreading el ements being provided along the
Iongltudlnal direction of the device; Fig. 5is a partial section sinmilar

to that Sof FHg. 4, with 80 atllheaststare spmadaﬁg e enentt h'alyl g gresged
into the wa rr.oyndi ng .bor ehol e; in an illustration

Cl%er%%c%sf i Barﬁlaﬁdéﬁc%ﬁ?% %@?ﬂli% gfhﬁ%oﬁvjhoalmaﬁt:héﬁrceﬁéimeed
of Fid?2 6@ devhcenacearidiing -4 éé’@eﬂl@l’ﬁ%b?@léﬂr £GRE LY a%ague q

simlar to
enbodi nent

of the su

the nethod of the invention, with the drill rod assenbly being “des

to be subdifidedtih @ﬁél%eaﬂénb@nmheresrm@:ﬁmgi e phened; bandnSaEt:(gor?
an illustraly m lar f F i g, |ct rtial_ sectio
t hr ough thget err‘norge rn::r%‘t?1 aé%ro%id]r‘l%lg t§ Fr agl% (fhg gﬁPFI' r e&%s@ﬁﬁl y

porti ohOf admsggawaye of at least one spreadlng eilement into the wall

15

20

25

30

of the surrounding borehole.

In Figs. 1 and 2, 1 serves to denote the wall of a borehole
produced by a drill bit schematically indicated by 2, which
drill bit 2 is mounted on a drill rod assembly 3, wherein
an impact and rotational stress is exerted on the drill rod
assembly 3 for the producticn of a borehole 1 in a known
manner by devices not illustrated in detail via driving
means provided outside the borehole 1. The drill rod
assembly 3 1s, moreover, provided with a flushing channel
schematically denoted by 4, which is used for flushing the
drill bit 2 and optionally for discharging material

excavated during the drilling procedure.

At a distance from the drill 2, a fixed nut 5 is provided
on the drill rod assembly 3, consecutively to which a
plurality of wedge-shaped spreading elements 7 oriented in
a direction extending opposite the drilling direction 6 are
arranged in a manner distributed about the periphery of the
drill rod assembly 3. During the drilling procedure
illustrated in Fig. 1, the spreading elements 7, by a strap
or clamp strap 8, are forced into a position in which the

spreading elements 7 are located within the clear cross

in



fromthe drill bit being renoved and repl aced by an anchor elenent, in
particul ar a cable strand anchor, after the 10 enmergence of at |east one

spreading elenent into the wall of the surrounding borehole. In Figs. 1
and 2, 1 serves to denote the wall of a borehole produced by a drill bit
schematically indicated by 2, which 15 gfill bit 2 is nounted on a dril

rod assenbly 3, wherein an inpact and rotational stress is exerted on the
drill rod y for t p uctjo f a._borehale 1 in_a known nmanner
by devi ces no?ggp*uggraqga E 8@Pge|3b| FP@?n y’ﬁ@%ﬁsdﬁﬂééldéﬁ3o%téﬁde

t he boreholerderThetdtb|Lnt@@fggeaﬁiﬁﬂbkﬁe3dk%ilﬂﬁ%eBY%EedﬂE%V'ded with a

fl ushi ng channel schematically denoted by 4 I's used for flushing
the drill bit 2 and optionally for discharging material excavated during

the drilling cegur tance fr he, drj | f.ixed nut 5 is
provi ded onf?%g §§?|?°m§§e§§§gngﬂ§t§3 g%%%%% #?v%1y f%hmﬁpéhdﬁlﬁgl§ﬁgllty
of wedgé- sh&peldesrpyeacﬁcng elremenice 7/ ardiendedl iim & debeghkieen caxk-endiskg

opposite t % drllllng direction 6 are arranggd in a manner distributed
about the petfp +9no%ntﬁ SIEIIT 1 °F 08T HSYeRbIly FiDurd nglthe dPVWRAIOSRg

procedure wéusﬁéﬁi ed di2 Fiad rebisthe spr eggtaalsh ”&‘ﬁﬁt SHe %ﬁ 14 strap or

clanp strap 8, are forced into a position in whic spreading el‘érent s
7 are | ocat@¥Ephy nd t he ctearsedoss QsposetE|bheoﬁruhélbgrdh@betiodeblned

by the dril rder not_t.0 rfere with the drillin ocedure
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i nstante, rbadedna @ec&@@n&mp@dﬁogweéamgl EgehibAn vnahaeaﬁee%a%l%r ow 9
in Fig. 3, i.e. towards

element 10 mounted on the drill rod assembly 3 to emerge
from its respective recesgs or depression 12 provided on the
periphery of the expansion element 10 and cooperate with a
profiling 13 provided on the inner periphery of the

15+ sepreading element 7 such that, during the reversal of the
direction of rotation of the drill rod assembly 3 and with
appropriate threads formed on the outer periphery of the
drill rod assembly 3 as well as on the expansion element
10, the expansion element 10 will be displaced or shifted

20 in the direction towards the drill bit 2, in the sense of
arrow 6, as 1s indicated in Fig. 2 by arrow 14. The
displacement of the expansion element 10 in the sense of
arrow 14, or drilling direction 6, causes pivotal movements
of the spreading elements 7 intc the positions illustrated

25 in Fig. 2, with each of the tips 15 of the spreading
elements 7 entering the surrounding borehole wall 1 andg,
hence, safely anchoring in the produced borehole 1 the
anchor formed by the drill rod assembly 3 and the drill bit
2.

30
In order to promote or enhance the anchoring effect, it may
be provided that either simultaneously with the movement of

the expansion element 10 and, hence, extension of the



the left, the .direction of rotation of the drill rod assenbly 3 is
reversed to opposite the drilling direction 9 so as to cause a spring

el enent 11 provided between at 10 | east one wedge-shaped spreadi ng el enent
7 and an expansion elenent 10 nmounted on the drill rod assenbly 3 to
emerge fromits respective recess or depyression 12 provided on the
periphery of the expansion element 10 and cooperate with a profiling 13

provi ded on ry, of the 15 spreadlng el enent 7 such _that,
during the réggﬁgg FB%Wgnt&|¥é€HW6ﬁ e r At PoRd b?gtﬁ@rappﬂ? "3d ladsenbl y

3 and with aapprepliaie rdyseads &aarmd o thge ngﬂzp%apg%@ém%& the ; drill
rod assenbly 3 as well as on the expansion elenent 10, the expa si-on

el ement 10 @i FFRBR GPBBFaEEdteér askirised 20di A4t ke disr éct icomsteowdred < ifphe
drill bit 2;cingt e f w s indicated i.n Fig arrow
14. The d|§%|§§e2§ﬁ? @gegﬁesgg §§S|%j dﬁngn ﬁ%ﬂ?%t?hg §§%sglgf%¥§?ﬁbw
14, or drilvang dizr exdton &pmaummwomtom\m@@:@m@ﬁdmg $RheadilRg

el enents 7 |n%9 he positions illustrated 25 in Fig. 2, with each of the
tips 15 of tHh teading elenents 7 entering the surrounding borehol e wall
1 and, hence, safely anchoring in the produced borehole 1 the anchor

forned by the drill rod assenbly 3 and the drill bit 2. 30 In order to
pronote or EAhAFERTthe anghoei ngopbtebbpligenaf the prowivdeddt hateeiither

| t Lok . th I t 10 _and, h
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expansion element 10 in Figs. 1 and 2.

As is apparent from Figs. 1 to 3, a plurality of wedge-
shaped spreading elements 7 are arranged about the
15 periphery of the drill rod assembly 3, wherein, in the
embodiment iliustrated 4in Figs. 1 to 3, four segment -
shaped, wedge-shaped spreading elements 7 are provided to
ensure an appropriate anchoring effect. The sgpreading
elements 7 are suitably mounted on the biasing strap 8 or
20  pivotally hinged to a bearing element likewise provided on

the drill rod assembly 3.

Depending on the anchoring effect to be achieved and/or the
nature of the surrounding soil or zock material, the
25 spreading elements 7 are accordingly arranged about the
periphexry of the drill rod assembly 3 in terms of length,

configuration, bilasing force and number.

Fig. 1, moreover, depicts a gecuring pin 20 arranged behind
30 the expansion element 10 to secure the latter from being
inadvertently moved or lost. The extent of the longitudinal
displacement of the expansion element 10 during the

extension of the wedge-shaped spreading elements 7 can be



a sense opposite to arrows 6 and 14 so as to cause the tips 15 of the
wedge- shaped spreading elenments 7 to dig their 5 way, or eat, (nore) deeply
into the surrounding borehole wall 1. In order to ensure proper haul age of
the excavated material and provide an appropriate flushing action, at

| east one 10 flushing channel 16 is, nofeover, indicated within the
expansion elenent 10 in Figs. 1 and 2, As is apparent fromFigs. 1to 3, a

plurall 1Y ofapedog:oiheRa aBrSana €\ IR s Artanged about, s, 19

peri phery of the

rod ass Wher ei

i |1 ustratedekpafigsn kltaneht f entl segaty - ashgpetsonedge- shaped spreadi ng
el ements 7 aﬁgﬁgrovided to ensure _an appropriate anchoring effect. The

spr eadi ng g

nt€ FPBRESEG 4By FASunted on the biasing strap 8 or 20

pivotally hinged to a bearing element |ikew se provided on the drill rod
assenbly 3. Depending on the anchoring effect to be achieved and/or the

nature of the

berevhdifgessi Lldnstoekedatier Falgs .t e an?b sspreeadiing eliament s

7 are accordi y r hout the perinph of . the drill rod assenbly 3
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element 10 to secure the latter frombeing inadvertently noved or |ost.
The extent of the longitudinal displacenent of the expansion el enent 10
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periphery of the drill rod assembly 2 in a subgtantially
adjacent manner, it is provided in this embodiment that a
plurality of spreading elements 17 and 18 are arranged at

different distances from the drill bit 2.

Similarly to the preceding embodiment, drilling is, for
instance, effected by a movement of the drill rod assembly
3 in an anti-clockwise direction, while, after the
completion of the borehole 1, by a reversal of the
direction of rotation of the drill rod assembly 3, the
extension or extraction of the spreading elements 17 and 18
is again ensured by the respective engagement of a spring
element 12, which causes a displacement or shift of the
expansion element again denoted by 10, in the direction
towards the drill bit 2, as is indicated in Fig. 5, such
that the spreading elements 17 and 18, which are arranged
at different distances from the drill bit 2, will enter the
borehole wall 1 by the aid of appropriate, ramp-shaped
subportions 19 of the expansion element 10. In addition to
different distances of the spreading elements 17 and 18
from the drill bit 2, it may moreover be provided, in oxder
to equalize the anchoring effect, that the spreading

elements 17 and 18 are arranged to be distributed and



which is apparent fromFig. 2. 5 1In the enbodinent illustrated in Figs. 4
and 5, adrill bit 2 for the production of a borehole 1 is again nounted
on a drill rod assenbly denoted by 3. Wiile, in the enbodi ment according
to Figs. 1 to 3, the 10 wedge-shaped spreading elenments 7 are provided
about the periphery of the drill rod assenbly 3 in a substantially

adj acent manner, it is provided in this enbodinent that a plurality of
spreadi ng e S nd re.arranged.at . different distances fromthe
drill bit 2&%@% r%%%é% yt%% 3&515#1@5 di A %F?Goa‘ifi%% L L8R 1355 For
instance, effiectlesihy arnpyeoestlet theedekt! thodnassprb¥ing kleABnts
anti-clockw se direction, while, after the conpletion of the borehole 1,
by a reversal &4 néB820cdfeeeingn eFerotsabh cfulpvwertdrdnd cod apsarbby 3,
the extens] racti - p i ng el n 17 and.18_ is again
ensur ed bys%ég}f%é%é%%?v%h%2%§%E%Q%¥§o§ﬁgg§%r?ﬁ%fﬂg éﬁeﬁfsfﬁglﬁh?Ch causes
a displacenent or shift of the expansion elenent again denoted by 10, in

the directigon 25 towards the drill bit 2, as is indicated in Fig. 5, such
that the sﬁgéézﬁ%dawggﬁﬁﬁ?%t1%{£ﬁﬂtﬁ%?e§h?%hF59%'aﬁréﬁaeaf &t PYHFREEEHL
di stances fapmddiedridd Rillernod | hggaher athstBorghol £, waly 1,y Lhe aid

of appropriate, ranp-shaped subportions 19 of the expansion elenment 10. In
addi ti on t ABEEHIT erbndidifsrantesiiotante sspieeni hheeleidat $117 antn18
fromthe drjdl dbit y y. over rovi ded, .in _order tao equalize
t he anchoringléffegnggéggqi gpégrégﬁﬁﬁéueé%éﬁ%ht%c 9r§hﬁgl§oaﬁg“ r afiged
to be Histaguted &mdilérly to the preceding embodiment, drilling is

again effected by a movement of the drill rod assembly 3 in
a counter—clockwise sense, while, after the completion of a
borehole 1, by a reversal of the drilling direction of the
drill rod assembly 3, the extension or emergence of the
15 spreading elements 17 and 18 ig again ensured in that, by
the appropriate engagement of the spring element 12, a
displacement or shift of the expansion element again
denoted by 10 is caused in the direction towards the drill
bit 2, as is apparent from Fig. 7. Like in the embodiment
20 according to Figs. 4 and 5, a common expansion element 10
iz employed for the plurality of spreading elements 17 and

18 arranged in the longitudinal direction.

From the embodiment according to Figs. 6 and 7, it is
25 apparent that the drill rod assembly 3 is subdivided into
relatively separable subportions 3’ and 3", a connection 23
between the subportions 3’ and 3” of the drill rod assembly

being, for instance, realized by a conical hexagon guide.

30 After the completion of a bore and the emergence of at
least some spreading elements, as is indicated in Fig. 7, =a
separation of the drill rod assembly elements 3’ and 3~

occurs, whersupon a screw head 21 of a cable strand anchor



of fset about the periphery of the drill rod assenbly 3, this being of
particular interest to the spreading elenents 17 and 18 extendi ng over
smal | subportions or opening angles about the periphery of the drill rod
assenbly 3. 5 In the enbodinent illustrated in Figs. 6 and 7, a plurality
of .spreading el enents again denoted by ly-,and 18 are arranged at different
di stances fromthe drill bit 2 in a manner simlar to the configuration

according te,Figs. imlarly to the preceding enbodi nent,
drilling is ~agai r?uefgf%g%@eg%%@ @%%%‘%Fe%@ LR FEsemiyFBlin a
count er - cl otkuksé sensehe whilleowafd:erl 1 heogorplsehiay ofr ag,bgrehobs L by a
reversal of _the,drilling direction of the drill rod assenbly 3, the

ext ensi on of “EfeTyBAce oftiheP152Rpt @adi nd tel ehentBudy 4mdsiBles addior
ensured in that co%lefth%nawomabsrsﬂg?geriefgn@ftﬁgeaéeagggnggmm 12, a
&no

di spl acement or shift of the expansion el ément  agarn Y165%€
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7. Like in e odinent _20 according to Figs. 4 and 5 a commobn expansion
el enent 10 i?su§§%|g§¥8rﬁé Fﬁé%&QHéE%q%F%ﬁ spt eb@raflienefnthe1drddd 18

arranged i rodeakengbtiydinal adi oGt i1 FREELLhE gMbadi di to
Figs. 6 and 7, it is_ 25 apparent that ?he driﬁlerod asggﬁ%?égggésthh

subdi vi ded F#t oPrRePAiNgeRy Jaeatice dubportiwhscs' andds3fela eanhecti on
23 between, {he. sypportd and.3' of the drill, rod_a enbsﬁ, pbei ng, for
i nstance, realized by éﬁggﬁ?%apﬁhgﬁgbo%uaa?ﬁg}Ogo:%ftgF %ﬁ? C %tFS% of a
bore ah@ theeesrevgente eh amcHoedsly sAmenS eadhige®) ePBAL Sns88nks, to
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and 3 unding soil or  rock and
configured, for instance as a cable strand anchor 22,
Depending on the material selected for the anchor 22 to be
introduced, such a mode of procedure may congtitute an

15 alternative for providing other possible permanent anchors.



occurs, whereupon a screw head 21 of a cable strand anchor - 17 22 is
subsequently introduced and screwed into an internal thread of the holl ow
drill rod assenbly or subportion 3" remaining in the borehole 1. It is,
thus, feasible, after the conpletion of the borehole 1 and the accordingly
safe 5 anchorage by the extension of the, spreading elenents 17 and 18 upon
reversal of the direction of rotation of the drill rod assenbly 3, as has

been described in connection with éhﬁ precedi ng enbodi nents, to introduce
and safely anchor, after the renov bportion 3" of the drill rod

10 assenbly 3, an anchoring el enent adapted, for instance, to the
conditions of the surrounding soil or rock and configured, for instance as
a cabl e strand®afiehbPd2for pepéndindg pRTCRACUABTAY RErseisedad offorottkey

anchor 22 tﬁepgusgggﬁquggg_ chaah?g? ggrprgcgggre qpyrocgstlEute %p 15

alternative for providing ot poss manent ~anchors: m
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drilling, hI | k mat | 5.and fi h
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drill rod Ja@@enatsxgeen%)l ChﬁiaCteéhéﬁgcthRQ@& aftercthe coppletiQ

t he borehol e (12 Iurallty of, in particul ar, wedge- shaped spreadlng
el ements (7¢OMg: e@B?nlooérré@@edkﬁﬁeimﬂﬁstaﬁbe f rom pheradtity bpf, andn

oriented L thg I |rect| are _extended into the of
148 :
t he bor ehof‘gg%%?é%{or ned y&%%eéﬂrfgﬁg (a%}.ngz. “AREtfi5d é\lgCOrJﬁ nglt8
claimlp charotesdzed | o tdindtdihe from the drill bit and oriented
contrary to the drilling direction are extended intc the

wall of the borehole (i) formed by the drill bit (2).

2. A method according to claim 1, characterized in that the

15 extension of the spreading elements (7, 17, 18) is
initiated and/or effected by a rotatiocnal movement of the
drill rod assembly (3) contrary to the direction of
rotation for the production of the borehole (1) by the
drill bit (2} and in that an, in particular, annular

20 expansion element (10) is mounted about the periphery of
the drill rod assembly (3} and, at a rotational movement of
the drill rod assembly (3) in a direction contrary to a
rotational movement (8) carried out during the performance
of the drilling procedure, is displaced in the direction

25 towards the drill bit (2) along the longitudinal direction
of the drill rod assembly (3) and cooperates with the
spreading elements (7, 17, 18).

3. A method according to claim 1 or 2, characterized in
30 that the spreading elements (7, 17, 18) are prestressed in
the direction towards the drill rxod assembly (3) during the

drilling procedure.



15 extension of the spreading elenents (7, 17, 18) is initiated and/or
effected by a rotational novenent of the drill rod assenbly (3) contrary
to the direction of rotation for the production of the borehole (1) by the
drill bit (2) and in that an, in particular, annular 20 expansi on el enent
(10) is nmounted about the periphery of_ {he_drill rod assenbly (3) and, at
a rotational novenent of the driII rod assembly (3) in a direction

contrary toga ar 9),carried, out durin per f or nance
of the dril I i ng g‘feg%ﬂec’%?”lec 'S gp cgc‘)e%iafrﬂ {Lhe di°fFecti c?r?%zr G,‘C tHe
drill bit (2ﬁaa|ommnimglonguewmnyﬁndbre@tm@e réi&hﬁ@'bheﬁ@ﬂt@ssﬁﬂb|y
(3) and cooge}rate wth the _spreading elenents ( 17, 18). 3. A nethod
according tocl &P 136F/9% eharadesirsdy |Wr3rt113¢ft%a3cmetxmeln§prﬁ@amffﬁgﬁfelfeﬁrents

(7, 17, 18) rare ppgstresged aP 1ihe gyt Idde fod
assenbly (3) during the dril ;ang g?%%e? ém?t 4 A rre hgrt?séjcccotrldYenl to

claimi1,>2 prgredh@maateémazce:@d nn t i ddnecngothOdegelﬂhe efpelrhe=nd
spreadi ng el S and/ or alternatln wi th the emerging
novenent of O%{Tﬁggs}é}%@e%gh[? cirlﬁl’l PG TESYe i %'sl)irlé’gpéiétrle@é?lﬁ?r’s power ed

or retracted in the direction towards the open end of the borehole (1),
contrary to the drilling direction. 5. A nethod according to any one of
clains 1 to°4, AcH¥ERer iFEPTH thatto aprer ohe cofipl etabns oflt Heo bar.ehol e

Tl )y o SHRESERER  9E2AANGHLET AlcLDE AR CAUALFETEY Rilel ool

the drill rod asse i S subdi Vi &rticarar in 16h of
t he spidadi ny) elagrengsefJendd, orl&e)ncﬂﬁtdrilegfmwed ﬁH@%ph@ab@ﬁ@h@ﬂ%ﬁ(@l‘)‘cs’ind
repl aced by(gp 17, 18), the drill rod assembly (3) is subdiwvided, in
particular, in the region of the spreading elements (7, 17,
18) and removed from the borehole (1) and replaced by an
anchor element, in particular a cable strand anchor (22},
15 which is connected, in particular screwed, with the drill

rod assembly subportion remaining in the borehole (1).

6. A device for drilling, particularly percussion or rotary
percussion drilling, a hole (1) in scil or rock material
20 and for the production of an anchorage, wherein a borehole
{1) is formed by a drill bit (2) mounted on a drill rod
assembly (3}, characterized in that, in a portion joining
the drill kit (2), a plurality of, in particular, wedge-
shaped spreading elements (7, 17, 18) oriented contrary to
25 the drilling direction {6) are provided, which are
extensible into the wall of the borehole (1) after the
completion of the borehole (1) formed by the drill bit (2).

7. A device according to claim 6, characterized in that the
30 spreading elements (7, 17, 18) are powered, particularly
prestressed by at least one strap (8), in the direction
towards the drill rod assembly (3) during the drilling

procedure.



anchor elenent, in particular a cable strand anchor (22), 15 which is

connected, in particular screwed, with the drill rod assenbly subportion
remai ning in the borehole (1). 6. A device for drilling, particularly
percussion or rotary percussion drilling, a hole (1) in soil or rock
material 20 and for the production of_ajp,anchorage, wherein a borehole (1)
is formed by a drill bit (2) nmounted on a drill rod assenbly (3),
characterized in that, in a portion joining the drill bit (2), a plurality

of, in particular, wedge- shaped spreading elenents (7, 17, 18) oriented

contrary tog25At hieetid| aRgotidiest 10n CBhiares prW’/dedché(‘Pé@Qeﬁ{Eed in
extensible into the wall of the borehole (1) after t'he conpletion of the
bor ehol e (157%or fBd H;?lt}?\%f%l%ﬂllralbatapzylar? expadeiiare %b@ml@lt ng1od clsai m

o char act afddededablat e I0S008a N0 CLBTPULS 6T, 10T S 1RL,R1S, AYered.

particularly prestressed by ne strap rrecti
t owar ds 5t heamd i Iiiitr@dratsseﬁmhyl(rsgnvdmenngofhemrtilrh[l.mgroﬁr aeedubey 2Q) 8. A
devi ce accoy di ng to claim 6 or characterized in, that an, in parti cuI ar,

annul ar exp%rgsi on ejlren%nlforﬁ 16309?a%urﬁ%d BbNEHHETFEr | preEpest t HE) dr| I I

rod assenblyafB)ed aBdr ataaihpf atiwsal pepverrahcal the dijll aeqlaﬁﬁ
(3) in adirection contrary to a rotational novenent (9) carried

during the P&t Wehice i6f Eherdarerbag mo@é@ur@lregtdosplmn@aiﬂaa ltnet he
di rection towargds, i@en%fréi(ésl?;nlaéZioﬁ‘é?gﬁdﬁﬂgltﬁl? \?\%ggéfdhéem 199, °f

the drill 10 rod asse coop es "W

spreadifig efahertssqmhln7, (18) amhi chooareaatie pa:rlltlhcultare, wBtiyet ahkyed

articul ated to a beari ng el emar%t Whl ch is, in
spreading eléments 7, 18}, which are, in particular,
pivotally articulated to a bearing element which is, in
particular, fixedly connected to the drill rod assembly (3)
and arrvanged between the expansion element (10) and the

15 driil bit (2).

9. A device according to claim 8, characterized in that at
least one spring element (11) is provided on the expansion
element (10), which spring element, during the drilling
20 procedure, can be received in a recess or depression (12)
provided on the periphery of the expansion element (10}
and, at a reversal of the direction of rotation, cooperates
with at least one profiling (13} provided on at least one
gspreading element (7) and facing the interior of the
25 device, in order to prevent a rotational movement the
expansion element (10) and cause its displacement (14)
along the longitudinal direction by the provision of a

threaded connection.

30 10. A device according to claim 8 or 9, characterized in
that at least one flushing channel (16) extending in the
longitudinal direction of the device is provided within the

expansion element (10).



particular, fixedly connected to the drill rod assenbly (3) and arranged
bet ween the expansion elenent (10) and the 15 drill bit (2). 9. A device
accordlng to claim8, characterized in that at |east one spring el ement
(11) is provided on the expansion elenment (10), which spring el enent,
during the drilling 20 procedure, can be,{eceived in a recess or depression
(12) provided on the periphery of the expansion elenent (10) and, at a
reversal of the direction of rotation, cooperates wth at |east one
profiling (13) provided on at |east one spreading elenent (7) and facing

t he |nter|oﬂ10fz&h@e&acﬁeva@eordﬂn@rdﬁé @1 Pr eyent o rotakiongl aovernent
t he expanS|on el enent (10) and cause its displacenent (14) along the
| ongi t udi naf aFﬁéEFFéﬁeéylPhéhﬁﬁo¢h§i@ﬁp@ﬂdﬁbhﬂwﬁﬂnﬁaﬂknﬂnﬁiﬂmants 3w 10. A

devi ce accokédi ngqtsg claiim 8 har.act ze that .at |east. on
f1 ushi ng channel ?6 extenagEaggnath§Q)Ig%%lt% dPR&P Elrecylo#(ﬁf%
devi ce i%s pd@ﬁtdebumﬁﬁhhbouhethexpamsphargleﬁemhg(E&ﬁlleodlhssénﬁﬂxkce
according to any one of claims 6 to 10, characterized in that the

expandabl e spreading elenents (7, 17, 18) are arranged to be substantially

uniformy 51ﬁisU{iH@b@@eab@§b0§8§nﬁer&@h%&%rOBnEheoﬂrkh%JH%ﬂ gsseibly. 12
A devi ce according to any one of clains 6 to 11 characterized in that a
e

plurality ofbakpa ﬁbP@dsﬂmedﬂﬁﬁg aeE@Wﬁﬁﬂ9t017Df18¥panéapRQVﬁ@e@aab@ug t he
i ph || d d ff t dist fromth
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drill bit (2). vi ce ‘accord
10 drill rod assembly (3) at dlfferent distances from the

drill bit (2).

13. A device according to claim 12, characterized in that
spreading elements {17, 18} arranged at different distances
15 from the drill bit (2} are arranged to be relatively offset

in the peripheral direction of the drill rod assembly (3).

14. A device according teo claim 12 or 13, characterized in
that spreading elements {17, 18) arranged at different
20 distances from the drill bit (2) cooperate with a common
expansion element (10) arrvanged to be displaceable along

the drill rod assembly (3}.

15. A device according to any one of claims 6 to 14,

25 characterized in that the drill rod assembly (3) is
divigible into subportions (37, 3”), particularly in the
region of the spreading elements (17, 18), and an anchor

element, in particular a screw head (21) of a cable gtrand
anchor (22), is connectable with the drill rod assembly
30 subportion remaining in the borehole (1) and connected with

the drill bit (2).



spreading elenents (17, 18) arranged at different distances 15 fromthe
drill bit (2) are arranged to be relatively offset in the peripheral
direction of the drill rod assenbly (3). 14. A device according to claim
12 or 13, characterized in that spreading elenents (17, 18) arranged at
different 20 distances fromthe drill bit,(2) cooperate with a conmon
expansi on el enent (10) arranged to be displaceable along the drill rod
assenbly (3) 1§§ é_device acco&ding to any one of clains 6 to 14, 25
characterized in t K&t tife @FCPFOLBE asQerlyy CBF ief ElAisIDHI 6 7R o0 15,
subportionschdracBéYizpartigulanly &Rt ' r-egi r i ng. el nts
(17, 18) , and an anchor el enent, ?ﬁepgg?ﬁgﬁlggaaqi%ééﬁéﬁgag%?Zl)lgf%£E
cabl e stran@2RRAREhBROPP2PEY Sepornieci @bhed wii bht he fdniht npodhassenbl ()30
subportion ¢ ini ng.Ln.the borehole (1) and connected with the drill bit
(2). 22 16?E2?%%vFggégé%gfding to any one of clainms 6 to 15,

charactérized in that the drill rod assenbly (3), in a mnmanner known per
se, is fornmed with a flushing channel (4) in its interior. 5



