/15 March 2007 - 1 METHOD AND DEVI CE FOR THE DRI LLING OF HOLES | N GROUND
OR* ROCKY MATERI AL The present invention relates to a nethod for drilling,
in, 5 particular percussion drilling or rotary percussion dsiMarahg2000l es
in soil or rock material, wherein a borehole is fornmed by a percussive
and/or rotational novenent carried out by a drill bit nmounted on a dril
rod assenbly and an envel ope tube andfot a jacket tube is 10 introduced
into the borehole, wherein the inpact energy introduced by the drill rod
assenbly i s wEaASD ANed DEpAICE a#oRy THIamE qul @d yorc erdired | 3y dRouNte @il |
rod assenbly onto the drill bit and partially via an inpact shoe
cooperating with the drill rod as§£ﬁﬁ£&ﬁﬁﬁﬁﬁﬁéﬂé 15 envel ope and/ or j acket
tubes. The invention further relates to a device for drilling, in
particul ar percussion drilling or rotary percussion drilling, holes in
soi |l or rodke naterdat imMeneiﬂnarbéBeH@I@d:ﬁf&ﬁtﬁ@ﬂbﬁoa gerdlsspvein
and/ or éotatignal novenent carr.ied ﬁ EX a dril] bltt: noun %%d .,on.a dril
rod assenbBFand Hiiteny EGFE AL andFof* 189 ackbt W& % ckpabPE=4F bei ng
i ntroduced dritia itrhe hasehw®l ein Whesei n dhe @Ibbkl hihteirsatapabherefinbeiang
acted wupon by the drill rod assenbly inits central region and the dril
rod assenbPpPrEdidon igh i fRyEeed sHoe chopepBEFif§ives aREhCther@RGFERGPE L

and/or jackel, hes-cdh-10e sontgxt Jobumauhads. and,deyd ces Lon:guil Lbeo

and, in particular, percu35|on ling or rotary percussion drilling
holes in salslseorbhyoclannlat eni adnvelrpous 3¢ eptadionents :aa@cdxtnombeThmg it
:azse '”St ance,, Knpwn to  couphe adrill bit direct]y with a diill tod

1ntroduced by the drill rod assembly is transmitted
partially, particularly centrally, by the drill rod
aggembly onto the driil bit and partially wvia an impact
shoe cooperating with the drill rod assembly onto the
15 envelope and/or jacket tubes. The invention further relates
to a device for drilling, in particular percussion drilling
or rotary percussion drilling, holes in soil or vrock
material, wherein a borehole 1is formed by a percussive
and/or rotational wmovement carried out by a drill bit
20 mounted on a drill rod assembly and an envelope tube and/or
a Jjacket tube is capable of being introduced into the
borehole, wherein the drill bit is capable of being acted
uponn by the drill rod assembly in its central region and
the dril}! rod assembly acts on an impact shoe cooperating

25 with the envelope and/ocr jacket tubes.

In the context of methods and devices for drilling and, in
particular, percussion drilling or rotary percussion
drilling holes in soil or rock material, various
30 embodiments are known. Thus, it is, for instance, known to
couple a drill bit directly with a drill rod assembly for
the introduction of impact energy where, for instance, an

envelope and/or jacket tubes is introduced into the



the introduction of inpact energy where, for instance, an envel ope and/or
j acket -tubes is introduced into the 15 March 2007 2 interior of the
borehol e under tensile stress by the drill bit, appropriate coyplMargh 2007
bet ween the envel ope tube and/or the jacket tube and the drill bit being
realized on the end facing away fromthe working surface. That enbodi nent
5 involves the drawback that also the engrgy required for the introduction
of the envel ope and/or jacket tubes causing, for instance, friction

resi stances inespait i &f | yhabubeRglen urike hoiediole yatdssusy baei atrioduced
via the drill bit. 10 A nethod and device of the initially defined kind
have become kncWP¥ PRt YEF 03PODABRE, DRIFWEIRMai e D enkbiPe Free §Pﬁﬁﬁ§

remval of «hd aidig eI SIRDt i ol g 201 Habh Prp Ol nhNeeaPh AL 8R! kheblb 19
I n addi tion, erbodi nents are known, in which an a coralng y sturglly
desi gned erzeliope tamsy | Srorovittked, whkding ceopdrates Whih t kebddiken t

particularly on the qute eriphery of_the same, such enbodi ts
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the di sadvantage that a very sturdy and, hence, heavy jacket tube, which

i s usual |y fprovingédndeor fohisttial stembet dores Bucharslatdy Rhvtanee, orel |
bores, hag; Lo, pe oplo dlnf udi8d “%%:ﬁ%%&&é&& QIatQﬁe][c??:';:iiegit?S

excavati on energy. parting froma ne and device o eintially
defined kind, the present invention ains to enable the reliable and

favorabl e introdﬁc ion of excavation qQr inpact energy Lnto. 30 th rill bit

as welt? as®i nto £H |86¥1&ﬁd/%$ fgﬁkeﬁ 181211y Hetinea ind fibbe
become known from WO 03/004824, which aims to enable the
simple removal of a raking element without actuation of the

pilot drill bit.

15 In addition, embodiments are known, in which an accordingly
sturdily designed envelope tube isg provided, which
cooperates with the drill bit particularly on the outer
periphery of the same, such embodiments renocuncing the use
of a substantially central drill rod assembly for the

20 introduction of impact energy. That embodiment, in
particular, involves the disadvantage that a very sturdy
and, hence, heavy jacket tube, which is usually provided
for short-distance bores such as, for instance, well bores,
has to be employed for the introduction of the required

25 excavation energy.

Departing from a method and device of the initially defined
kind, the present invention aims to enable the reliable and
faveorable introduction of excavation or impact energy into
30 the drill bit as well as intc the envelope and/or jacket

tubes.



tubes. 15 March 2007 3 To solve these objects, a nmethod of the initially
defined kind is essentially characterized in that the inpact energy is
transmtted fromthe drill rod assenbly onto the inpact shoe via an

i nterposed inpact ring and that the drill bit 5 and optional 15Mare 2Mact
ring are coupled with the drill rod assenbly by a plug-in connection.
Since the energy or inpact energy is transmtted onto the drill bit
separately and, in particular, centrally by the drill rod assenbly and

partially om os&beeewlelsep%@]r&/tcg jacketnbubes Ve amnigzanrm2cee$f1%d
cooperating with the drill rod assenbly, decoupling durin
i ntroduct i ort %ﬁmﬁ%ﬁ¢m¢l%l%Yf¢hm¥a@h@reﬁ$@Iepethﬁéleheth@H@ﬂﬂ«ﬁnqmmms to
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is, thus, enab e excavati on or
tranmntte&hmﬁcwi&eadruwtdmxmkmjimpaémeremgeWWjnﬂqwrfmbfdtldMIﬂﬂﬁm,
wher eby the forces regggred for, the infroduction of the envelope and/.or

j acket PubeS LR LART eoVeFehd RGN THED aECoGMUrdEsarttieh yERroM irilct i on

resi stancesptd 9nakbyy Pb S%.ntp yﬁ?”c&ﬂﬁee%%h 2@ ipRid phes i 8506yt e
envel ope and/ or jacket tu es and bor ehol e produced. By such ecoupllng

of the dri lHmagsat f@mgyhesehvenemetéﬁd/ mnt]oadi@zt dubks bor skparately
|ntroduct|%%dpf f%&%ﬂ#%%ffﬁg é&ai EHbeérlii rodnot necessar as
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assenbl¥ onto the drill bit and subsequentlg onto the jacket tube, so that
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decoupling during the introduction of the drill bit from

the envelope and/or the jacket tubes to be additionally
introduced during the drilling procedure is feasible. It

is, thus, enabled to limit the excavation or impact energy

15 to be transmitted onto the drill bit to Jjust the extent
required for drilling, whereby the forces required for the
introduction of the envelope and/or jacket tubes can,

- moreover, be taken into account separately from friction
resistances opticnally present between the outer

20 peripheries of the envelope and/or jacket tubes and the
boreheole produced. By such decoupling of the drill bit from

the envelope and/or jacket tubes for the introduction of

the envelope and/or jacket tubes, it is not necessary, as
opposed to known configurations, to introduce the energy

25 required for the introduction of the envelope and/or jacket
tubes from the drill rod assembly onto the drill bit and
subsequently onto the jacket tube, sgo that merely the
energy required for mining or boring need be transmitted to

the drill bit. To ensure a favorable introduction of the

30 energy required for the entrainment or introduction of the
envelope and/or jacket tubes into the interior of the
borehole by the impact shoe having a comparatively large

outer diameter, it is proposed according to the invention



the drill bit. To ensure a favorable introduction of the 30 energy required
for the entrai nnent or introduction of the envelope and/or jacket tubes
into the interior of the borehole by the inpact shoe having 3spar h 2007
conparatively large outer dianeter, it is proposed according to { fie
invention 15 March 2007 4 that the inpact energy is transmtted fromthe
drill rod assenbly onto the inpact shee4vi-a an interposed inpact ring.
Such an inpact ring allows for the transm ssion of energy fromthe

central ly arhangetiedridgadidenssgybliy S:usyahlytsbavimga eeaparatinveldn
smal | dianeter onto the inpact shoe having a |arge dianmeter, the inpact
shoe bei ng 2#R_MFhEd Y Subs€ant TRRFY e fHe dPBneiicbPOshe swaitope

and/ or jac ub o] e ew. owi di rate_Lnpa
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renoval _of at least the drill rod assenbly upon npl.etion of a bore, it
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optional |y {dyeaddpaleber hAGidg argeupl@tndtd-t hendrihbated agsemldngia a
plug-in connection. For a Bal’tl cularly uniformintroduction of energy, or
transni ssi cHEDfINR shee snPetehsigdilyl biatdnd the | dpametez0 pifng tdrd
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t he 251§ri 152 tl%oeaéﬂcav%ct%be vidd Hi5HGTEnt S6FeSE6F stffaRgs on the

individual parts. For a particularly simple and quick
removal of at least the drill rod assembly upon completion
of a bore, it 1is further proposed according to the
invention that the drill bit and optionally the impact ring
15 are coupled with the drill rod assembly via a plug-in

connection.

For a particularly uniform introduction of energy, or
transmission of the same onto the drill bit and the impact
20 ring and impact shoe, respectively, using elements that are
simple and cost-effective to produce, it is proposed
according to a preferred embodiment that the transmission
of the impact energy from the drill rod assembly onto the
impact shoe and/or the interposed impact ring and onto the
25 drill bit is each effected wvia abutment or stop surfaces
each enclosing an acute angle with the longitudinal axis of
the drill rod assembly or having a spherical calotte shape.
Such abutment surfaces each enclosing an acute angle with
the longitudinal axis of the drill rod assembly or having a
30 calotte shape, in particular, between the drill rod
assembly and the drill kit end facing away from the working
surface, are simple to produce with the respective

tolerances necessary for a proper force transmission.



each enclosing an acute angle with the longitudinal. axis of the drill rod
assenbl:y or having a spherical calotte shape. Such abutnent surfaces each
encl osing an acute angle with the longitudinal axis of the dyklMarkR2007
assenbly or having a 30 calotte shape, in particular, between the drill rod
assenbly and the drill bit end facing away fromthe working surface, are
sinple to produce with the respective -tél erances necessary for a proper
force transm ssion. 15 March 2007 5 For the sinple and safe haul age of
excavated material, it is proposed according to a further preferred

enbodi nent _that excavated material is introduced into an annul ar _space 5
defined bet¥@enthfesdipde perd phefy bpulkesdral | exedvabedeBEgrand . t Hé

i nner peri p{!serg% %fsetd*‘eaSBéé%Qﬂg tube and, . te adjoifi éa%‘ﬁn%};dt%%%&vi a
at | east one p ssgbe opening provided in fhe wor ng surface o he dril
bit, and reEmyveskdxonmédendbosehol eisThatexdavatied nimat enl anncdryr Bpatdaus,

be directly_ introduced into the annul ar space between the drjll _rod
assenbl ‘{]:‘Héecgn OIRER udd anPY ik etPe T UHE 0! 1O g UpdFite &9 |

bi t through ddamaty | Sastcione nRasSgee: gRERPEBY BEOYhdedriaithe duidd Rid so
as to ensure the reliable and saf'e renoval of excavated material from 15
t he regi on tdfe tadi avorkidgi sakehceube the dit [ ledit . ong pprdergeooprabing t he

proper pasyags, olopxcavated JBLerlal W el | s, di sgharged § hnouoh Lhe at
| east one “passage openi ng provided in e Wor Ki'ng “sur f ace” of he 2 rill
bit, througtentdesd nackn r thg abvasgedeat Bhdi sd:arweatdd omdter il | kabi,t and

provided to traniggt the inpact enpergy fromthe substantially centrally

arrangkd difiAUSr Rf HIKGHY TP TReSH nbak? ER6ed MRS EBACBPLANEE™

according the drill rod assembly and the envelope tube and Jjacket
tube following upon the drill bit through the at least one
passage opening provided in the drill bit so as to ensure
the reliable and safe removal of excavated material from

15 the region of the working surface of the drill bit.

In order to enable the proper passage of excavated
material, which is discharged through the at least one
passage opening provided in the working surface of the

20 drill bit, through the impact ring arranged at a distance
from the drill bit and provided to transmit the impact
energy from the substantially centrally arranged drill rod
assembly onto the impact shoe, it is contemplated according
to a particularly preferred embodiment that the impact ring

25 is formed with a passage opening for material haulage,
which corresponds with the at least one passage opening of
the working surface of the drill bit, and coupled with the
drill rod assembly for rotational movement with the drill
bit.

30
The completion of a bore, as a rule, iz followed by the
removal of at least the drill rod assembly £from the

borehole,'whereupon the borehole with the envelope and/or



to a particularly preferred enbodi nent that the inpact ring 25 is forned
w th a-passage opening for material haul age, which corresponds with the at
| east one passage opening of the working surface of the dri44 Mardch 200¥d

coupled with the drill rod assenbly for rotational novenent with the drill
bit. 30 The conpletion of a bore, as a rule, is followed by the renoval of
at least the drill rod assenbly fromthe® borehol e, whereupon the borehole

with the envel ope and/or 15 March 2007 6 jacket tubes remaining in the
borehol e i sjadlost | psbaRCeremdihleg Wnt htlge CUbkBROMBSSLs FOFoa paldtgidear|y
sinmple and _safe_coupling of at least the drill rod assenbly, it_is
proposed ackbttithgwisha F uFtherIprers r etPenBodiHEnc w2 the” 51MRVEnt T 6h
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allow for the safe coypling with, and reliable force 10 introductjon, on,
The dri Bl S 75 SRS i s et e &t O T 15 i be the H8moval
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providing an inpact ring that is separate fromthe inpact shoe, it is,
nor eover, fid¥si bl BPRGE t BETihpaetth i ngheo 85 iddmaiFr t AFASTReYbor Shisite

upon renov }le [ e t hat _an_j.npedi i t he
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opti Onf&)l y irn nr%&dcntglc;rgl tohr(la, antr]juel ardrsi alce b%%,m% ile such a plug-in
connection wreadily enables the removal of the drill rod
assembly from the driil bit by simple retraction. By
providing an impact ring that is separate from the impact
shoe, it 1is, moreover, feasgible for the impact ring to

15 remain within the borehcle upon removal of the drill rod
assembly such that an impediment during the removal of the
drill rod assembly through the impact ring having an
enlarged diameter relative to the drill rod assembly, by
material optionally remaining in the annular space between

20 the outer periphery of the drill rod assembly and the inner
diameters of the envelope and/or jacket tubes need be

feared.

To achieve the initially defined objects, a device of the
25 initially defined kind is, moreover, essentially
characterized in that the drill rod assembly is coupled via
an interposed impact ring with the impact shoe for the
transmission of impact energy onto the envelope and/or
jacket tubes. Ag already pointed out above, a uniform
30 introduction of the impact or excavation energy to be
transmitted onto the drill bit is feasible, whereby the
drilling progress or drilling procsdure will he accelerated

or supported. Furthermore, no gpecial measures have to be



20 the outer periphery of the drill rod assenbly and the inner dianeters
of ' the:envel ope and/ or jacket tubes need be feared. To achieve the
initially defined objects, a device of the 25 initially defitaeshrkihRgobs.
noreover, essentially characterized in that the drill rod assenbly is
coupled via an interposed inpact ring with the inpact shoe for the
transm ssion of inpact energy onto the-efvel ope and/or |acket tubes. As
al ready poi nted out above, a uniform 30 introduction of the inpact or

excavation enengy dixwe rdgansm tbedont 0ot headiihl Bit ischeasi bbe, e
whereby the drilling progress or drilling procedure will be accel erated
or support &Fefnahef nepéntascspeciar basuridsrdrivet ton bef15 var énrag07 7
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for the intmedugtien %fitthﬁneaﬁela%&r@ﬂ%p; E36ket riubes,Need- nok 1 fee
transmtted onto the envelope and/or jacket tubes by the drill bit, but
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t he borehole via t i npac e rating, with the.drill rod assenbly
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interior of the borehole via the impact shoe cooperating
with the drill rod assembly or acted upon by the same;.To
provide simple coupling between the drill rod assembly and
the impact shoe and the proper introduction of energy onto
15 the impact shoe for the entrainment of the envelope and/or
jacket tubes into the interior of the drill rod asgembly,
it is provided according to the invention that the drill
rod assembly is coupled via an interposed impact ring with
the impact shoe for the transmission of impact energy onto
20 the envelope and/cr jacket tubes. To provide reliable and
simple coupling between the drill rod assembly and the
drill bit, it is further proposed according to the
invention that the drill bit and the impact ring are
coupled with the drill rod assembly via plug-in

25 connections.

In this context, it is proposed according to a preferred
embodiment that the impact ring is designed to be separate
from the impact sghoe and the drill rod assembly. This
30 enables individual elements of the device according to the
invention to be produced separately from one another and,
hence, in a easier manner while, furthermore, ensuring

that, wupon removal of the drill rod assembly after



it is provided according to the invention that the drill rod assenbly is
coupled via an interposed inpact ring with the inpact shoe for the

transm ssion of inpact energy onto 20 the envel ope and/or jacket tubes. To
provide reliable and sinple coupling between the drill rod H%@éﬁﬁ1§QQGui
the drill bit, it is further proposed according to the invention that the
drill bit and the inpact ring are coupled-with the drill rod assenbly via
plug-in 25 connections. In this context, it is proposed according to a

preferred espodifest tdat die bapact Lingyl $1desd gned-die.be 3epar@teq from
the inpact shoe and the drill rod assenbly. This 30 enabl es individual
el enents ofPehev devilte de®eadi nghre thay | pveaiihonwitthie produbegehole

separately e of;her ;and he in a easier nner. ile,
Further ot &S STer e ROoRRgI 1 By D | Gt P e P D st R s e
15 March 208y a8 coenpéertbda afhd heilple, cas middidie bur thatovellucodated:

bel ow, theé&npact shoe may remain within the borehole besides the dril
bit and®t héehvel 58 &TFHBP acReFlPUbed @ Eid st Po t&4bI 1 t HEPSTHPIEEE /

extraction Qi fe4ovgd PEnbhg1 Sofr ie 104 ¥ S%g@'ys&éwngyy Bgvgaaab%t%%ar an
i npedi nent, during the renoval of the drill rod asse y, Dy excavated
mat eri al posdidniay epedaipgy wrehbanthg bortdhol eclon aocounte ofi tlecumpact
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the envel opeowaiidires yiagkeihd ubgsadol ey ng upon the drill bit, it is
providfg according to a further
For the reliable introduction into the interior of the bore
hole, o©of the envelope and/or Jjacket tubes-following upon
the drill bit, it is provided according to a further
preferred embodiment that the impact shoe is welded with
15 the envelope and/or jacket tubes. By coupling or welding
the envelope and/or jacket tubes with the impact shoe, it
is ensured that the impact energy to be introduced onto the
envelope and/or jacket tubes for the introduction into the
borehole, particularly under tensile stress, as in contrast
20 to known configurations will not be initially introduced
into the drill bit, whereupon the envelope and/or Jjacket
tubes will be drawn into the borehole via the drill bit,
but that decoupling of the advance movement of the drill
bit and the entrainment movement of the envelope and/or

25 jacket tubes of the drill bit will take place.

For a particularly reliable haulage of excavated material
from the region of the drill bit, it is proposed according
to a further preferred embodiment that the driil bit on its
30 working surface comprises at least one passage opening for
the introduction of material intc an annular space defined
between the ocuter periphery of the drill rod assembly and

the inner peripheries of the envelope tube and the



preferred enbodi nent that the inpact shoe is welded wth 15 the envel ope
and/ or .jacket tubes. By coupling or welding the envel ope and/or jacket
tubes with the inmpact shoe, it is ensured that the inpact energy to be

i ntroduced onto the envelope and/or jacket tubes for the inttoMath 207 nto
the borehole, particularly under tensile stress, as in contrast 20 to
known configurations will not be initialfy-introduced into the drill bit,
wher eupon the envel ope and/or jacket tubes will be drawn into the borehole

via the driddjdiding byhckbal [dacouphtng Lfsd henadwarce pRyeagat opknlihgy
drill bit and the entrainment novenent of the envel ope and/or 25 jacket
tubes of tH&Eias Bihe weliehke platecdweianpar® | @Rc@varadl mabkes ikdul age

of excavat%g@g'_f{}% ale . fro éhe;:e(r?qgg&?n of q,roigg[iﬁg; B?P%Fa%g R opesed

according to a t her preferred enbodi nent that rt on its 30
wor ki ng surdw@icdel deimprises ahel easiilame spassage: opesnd Ngetweent hee outer

introduction of material into an annul ar space defined between the outer
peri phery é¥3ﬁ¥ﬁp%ﬁﬁllokodtg§seﬁﬁi qandro he2FPRfA lﬁérﬁﬁﬁgriEgeoflPﬁgr

envel ope t yhe sk tihes 15 Mkeh 2007 o2 @dhoi BhAY HAckes & Uheng Al Jbeast one
such passage opening enables the reliable introduction of excavated
material divgctly fromthe region of the working surface of the drill bit
into the annul ar space defined between the outer 5 periphery of the dril
rod assenbly and the inner peripheries of the envel ope tube and the
adj oi ni ng jtacketrdettubeo | Bnabder taeengbbgetrhetprapebrir angpoekcatated
excavated 10 ngterial even through the region of the jnpact ring

const i tUt i A *&TdGupl iSYF et iciidthe et ref¥y°ar rahgefine 1mpact” ring

constituting a coupling between the centrally arranged
drill rod assembly and the impact”shoe located on the outer
periphery, it is provided according to a further preferred
embodiment that the impact ring comprises at least one
15 passage copening in alignment with the passage opening(s) of

the working surface of the drill bit.

To enable as uniform a haulage of excavated material as
possible over the total working surface of the drill bit
20 and subsequently through the impact ring, it 1g provided
according to a further preferred embodiment that a
plurality of passage openings each at substantially equal
angular distances from one ancther, in particular three
passage openings at mutual angular distances of 120°, are
25 provided on the outer peripheral regions of the drill bit

and impact ring.

According to a further preferred configuration, it is
provided that the plug-in connections between the drill bit
30 and the impact ring with the drill rod assembly comprige
polygonal stop or abutment surfaces. Such a plug-in
connection with polygonal stop or abutment surfaces enablesg

the reliable transwmission of force, particularly also under



drill rod assenbly and the inpact shoe |ocated on the outer periphery, it
is-provided according to a further preferred enbodinent that the inpact
ring conprises at |east one 15 passage opening in alignnent with the
passage opening(s) of the working surface of the drill bit.15TMarchd®0& as
uni form a haul age of excavated material as possible over the total working
surface of the drill bit 20 and subseq@enttiy through the inpact ring, it
is provided according to a further preferred enbodinent that a plurality
of passage opgdifgsaedsh 8k tubstaidwaldnseandlendngukar i stgneasd ram one
another, in particular three passage openings at nutual angular distances
of 120, areti2s @rovi dedt onvhhavevprar pétepherabledgicons ofthichdardhadlai t
and i npact [ryng ccording to.a furthe referred.canfiguratio itels

o ovi ded 1 hate LReP BT oGty R bt el BheRhe PRt AE 1dr Moo 3 uhd e

i mpact ring:iétdre-ihe Wit dndodpassaably copretseipel yigonal f&iom ory alug ment
surfaces. Such a plug-in connection wth polygonal stop or abutnent
surface8 endbieke ¥Herdebiaml @it FBAsHridionodf 2FSEE® I Yparticul arly al so
under 15 March 2007 9a consideration of the rotational novement to be
inparted to the drill bit, whereupon, after conpletion of the borehole,

t he separatimmruotedetacghmenidefat heldable todnassestlon fommnttdreluwrtildn bi t
and optionally jnpact ring is effected by,the 5 sinmple.retraction of, the
r 1t od STy S5 Rbr Hel Bo Tt (eramarBEt Patdr SerbRaeroLy

i ntroducti asht®f thbe denengybi® he iwdodusedhbr aRddeosk i bhayed assem y
onto the drill bit as wel| as the envel ope and/or jacket 10 tubes via the

i nt er pdBed YHRABTV Y3 nghanth i pHeetedhdepast ring and impact shoe, it is

provided according to a further preferred embodiment that

the impact shoe, and opﬁionally the impact ring, as well as

15



provi ded according to a further preferred enbodi ment that the inpact shoe,
and optionally the inpact ring, as well as 15 15 March 2007 rcﬁggogrlll
rod assenbly and the drill bit conprise stop surfaces each enc osln

acute angle with the longitudinal axis of the drill rod assenbly or haV|ng
a spherical calotte shape and provided for the transm ssion 5 of i npact
energy fromthe drill rod assenbly onto-the drill bit and the inpact shoe
and inpact ring, respectively Such stop surfaces enclosing acute angles

with the |onghrudinaly axiss L Lhe) ?“AA rode.asge ﬁ)iy b%h ¥¥n 9; pheyy
calotte shapes can be constructed tor t e partrally hig es tol e
i ntroduced i avafiaaesor deaghy cﬁsilggimgnl\am.andcmeblabheglaannexthln tdrader

to enable targete rilling duri he cti oreho

provi ded accégaﬂﬁg gbnﬁh 63Pﬁ%r° 1§: gidleﬁgoa ngyhéFf ﬁaVﬁaa ttbe
over | appi ng tpRetmpatt cshee ties sﬂﬁé@@ggﬂdt fatidlw t herdihlkl hidne ddweend
facing away fromthe excavation surface, which guide tube, together with

the drill5 bi®f isreapabPerey BePhgthet girdd 1 rréwdaﬁaﬁeerrthiyt heltiChﬁé‘cﬁ &gkl as
wel | as the ﬁﬂt‘!eéﬂ(getﬁ{é'd&{aga P %ﬁ%ée%ntd“% %%”'%%t &g{ '\Jla]z Thig, gyi de
or essive

t ube has an accordi ng ength in o not i ncrease
t he frlctlonatopoeoefaaeel@@dmamuﬂg1admtmuaﬂgle@ewuphemhaﬁldﬂgiqpﬁxkalube

and the produced bgrehol e, e the e Io nd/or ja et t ybes are
o el y sub GLEed 98 LH% dhdiile Tt ASeSnALY okl BRNEQTal P araste

i ntroduced 59ﬁ§$¥s'aahh%elQ@ﬂéﬂﬂﬂdﬁgdChéﬁcﬁh@np9§t53§lybﬁﬁ%BOW%ﬁ@éﬁuﬂﬂ
rotational novenent.
10 be introduced in an accordingly cost-effective and reliable

manner.

In order to enable targeted drilling during the production
of a borehele, it is provided according to a further
15 preferred embodiment that a guide tube overlapping the
impact shoe is arranged to follow the drill bit on the end
facing away from the excavation surface, which guide tube,
together with the drill bit, is capable of being rotated
relative to the impact shoe as well as the envelope and/or
20 jacket tubeg connected therewith. This guide tube has an
accordingly short length din order not to excessively
increase the frictional forces acting between the outer
periphery of the guide tube and the produced borehole,
while the envelope and/or jacket tubes are merely subjected
25 to tensile stresses as explained above and, hence,
introduced solely in the longitudinal direction of the

borehole without rotational movement.

To ensure coupling between the guide tube and the impact
30 shoe, it 1s provided according to a further preferred
embodiment that the guide tube and the impact shoe axe
secured in the axial direction, for instance, by a spring

washer.



To ensure coupling between the guide tube and the inpact 30 shoe, it is
provi ded according to a further preferred enbodi nent that tqg LASohybPe
and the inpact shoe are secured in the axial direction, for ITnstance, by a
spring washer. 15 March 2007 - 11 1In the followng, the invention wll
be explained in nore detail by way of an exenplary enbodi nent
schematically illustrated in the drawi-ng.l Therein: 5 Fig. 1 depicts a

| ongi tudi nal section through a device according to the invention for
carrying out the nmethod of the invention; Fig. 2 is a front el evation view
of the drill_bit of the enbodinment according to Fig. 1 in the sense of
arrow | I, 10 FFEe foBdiong g sddid o e BRECT e 1E- Peoferplpined apl moge 3
is a side vi t deuice. ac di j | QM- EFi.gyres, a
drill bit is(?éé\&e%elr al Ty Jokot o8 E@%ﬁ1,%f¥§ﬁv#$§h,é@r?%ﬁﬁaq{r}ne%%%@%ﬁ 15%;11 e.
conprises a pllnstrayedfinhahd-deraingr Haedematerial inserts 2 for

excavati pg terial _not illustrated in detail in.order,.to forma _ borehol e

not illustrated i i d8FRIFLSei T hdPRBEUE Y afFarent frohrREg. &, NG il

bit 1is copp@sh-adtd 8 el lidethassenbby 4afvihg hde fiaei Rgcavay offr om
the.. working surface 3, Fig. 1 showing but the forenpst section of the
drill rod asdenblyventiwerein the drill rod assenbly 4, in a manner known

per se, is rdhngly exEenst bl Lot o5 JNSt aEe nii 3,3 1SCHEW cganegld on
i ndi cat ed a?ﬁgf' e dritl "Fod assgngﬁg 4 S\ stantlagly centréﬁ%y In ?%e
regi on of a enptagimenicoanectildng6b tecodpey at @s idi relee | gewsteh dtheadrow| Ibit
10 Fig. 1 being a section along line I-I of Fig. 2; and
Fig. 3 1is a side wview of the device according to the

invention.

In the Pigures, a drill bit is generally denoted by 1,
15 which, in a manner known per se, comprises a plurality of
hard-metal or hard-material inserts 2 for excavating
material not illustrated in detail in order to form a

borehole not illustrated in detail, either.

20 As is apparent from Fig. 1, the drill bit 1 is coupled with
a drill rod assembly 4 on its side facing away from the.
working surface 3, Fig. 1 showing but the foremost section
of the drill rod assembly 4, wherein the drill rod assembly
4, in a manner known per se, is accordingly extensible, for

25 instance, via a screw connection indicated at 5. The drill
rod assembly 4 substantially centrally in the region of a
plug-in connection 6 cooperates directly with the drill bit
1, wherein Fig. 1, wmoreover, schematically indicates a
flush channel 7 provided within the drill rod assembly 4

30 and running into regpective f£lush openings 8 provided in

the region of the working surface 3 of the drill bit 1.



1, wherein Fig. 1, noreover, schematically indicates a flush channel 7
provided-within the drill rod assenbly 4 30 and runni ng into1§§ﬁggﬁ?b¥ﬁ
flush openings 8 provided in the region of the working surface 0 e
drill bit 1. 15 March 2007 12 1In addition to the central coupling of the
drill rod assenbly 4 with the drill bit 1 in the region of the plug- in
connection 6, it is, noreover, provided timt-the drill rod assenbly 4 at a
di stance fromthe plug-in connection 6 5 cooperates with an inpact ring 9

Whi ch, in tupd, LOOReI e, Wikl aReLPagt S8QE: Hy The ivmaciyshae 10q
transmts energy onto an envel ope tube 15 via the”interposed I npact ring
9. For the sisgphlelané pibopether drsiilsdiion lofin npaet reperygyciothromltize

drill rod assembly 4 onto the inpact ring 9 and, _ subse ntly,.onto.the
(pact | Shoo 10, CEUBRCEAPRates U iAbulREREVERr | RESS B End s P8 S dvided
said stop std agese@blabut FENG SlrdRges lZ-andcds pash- enckeshagrann acute

angle with the longitudinal axis 14 of the drill rod 15 assenbly 4. The
abut ment SsurfERET A4S Her WeereR heMBRF | *hRe 91vRhaENt hécEREFal CAPPEFAt6E

assenbly 4 t1.es p tontr ! i Fed I
S B T

connect ed widrtta hen etved bpee t ublee 155 viraaathel dntéBpeaet thptcinraogi 6n upon
the inmpact shoe 10 in the direction of the drilling or mning novenent 17
will, at the sane time, entrain the envel ope tube 15 as well as the

jacket tube - coupl eshmpidh Lhel epy¥ebepe tndesnlisainch 251 alnid g etilpeRyyt he
same. Coupling between the envel ope tube 15 and the adjoining jacket tube
18 is réfliZePbytReupriAd r¥ica aBF9MyYNed onto the impact ring 9 and,

subseqgquently, onto the impact shoe 10, stop surfaces or
abutment surfaces 12 and 13 are provided, said stop
surfaces or abutment surfaces 12 and 13 each enclosing an
acute angle with the longitudinal axis 14 of the drill rod
15 assembly 4. The abutment surfaces 11 between the drill bit
1 and the central drill rod assembly 4 are calotte-shaped

to transmit the required forces.

In addition, it is apparent from Fig. 1 that the impact
20 shoe 10 is connected with the envelcpe tube 15 via a weld
16 such that an action upon the impact shoe 10 in the
direction of the drilling or mining movement 17 will, at
the same time, entrain the envelope tube 15 as well as the
jacket tube 18 coupled with the envelope tube 15 and
25 following upon the same. Coupling between the envelope tube
15 and the adjoining jacket tube 18 is realized by coupling

via a ring 19.

From Fig. 1 it is further apparent that the drill bit end
30 facing away from the working surface 3 is followed by a
guide tube 20, which is firmly connected with the drill bit
1 while overlapping the impact ring 10 at least partially.



FromFig. 1 it is further apparent that the drill bit end 30 facing away
fromthe working surface 3 is followed by a guide tube 20, W@W&ncﬁgoatrn1y
connected with the drill bit 1 while overlapping the inpact Ting a

| east partially. 15 March 2007 13 An axial securing neans between the
inmpact ring 10 and the guide tube 20 is indicated in Fig. 1 as a spring
washer 21. As is particularly apparent_fypmFig. 3, the guide tube 20 5
rotates together with the drill bit 1 in the sense of arrow 22 during an
excavation p ocedurﬁ, while_the enve&p e tubq: 15. and the.adjg'nigg k%pket
tube 18 are TAKER AL oRGEIALEY MRENSH ST G ot the Bo? hof 871 &7t RE™ FpiTct
shoe 10 sol efyidé nctibe sense ohdibecdai hhi rggnovesent Eprwnghedknamy 2110
rotational novenent. To provide particularly reliable and exact coupling
between the drill rod assenbly 4 and the drill bit 1, polygonal

connect i on of; aput gERt ;surtages .are provided, in §hesregion . 15:0f yhhe 5o
v app vidbd 1 d

pl ug-in connection 6. Mreove IS pro at the 1npact ring 92|s
desi gneds t o separaget heonwbobhhthhedirapacbishae i20 tard seheedpif] Broed
assenbly 4 such.that, upon_conpl etion of borehale, 20 the drill rod
aesenbly 4 ciih B TRYAFTy SFEROIEA FT GMAHE Bor GRBT S ahAS REREECPPhE DS
interior of thezgavelRpeadibenildy gadxkhe wdioi 18 NG ricackdied UPEoAS HRLD
direction opposite to the drilling direction 17, whereby no inpedi nent by
material prédehtinherheri Afefisr o etivd Seritigl opee alaPdF t 250 Packet SPE6dy 15

and/or 18, rgspegld vely,sneed bepte ; DeCalss [ ct,:ninG 9
will remainin t%heé b%resoelnejg i @}éé ati[lﬁg}fllﬂleggnt erl%Jrlag? ﬁ:}: t(‘aﬂr%\}:e ope tube
15. For 1the prioperoitmll mgecwénexcavat ed materi al not

To provide particularly reliable and exact coupling between
the drill rod assembly 4 and the drill bit 1, polygonal
connection or abutment surfaces are provided in the region

15 of the plug-in connection 6.

Moreover, it ig provided that the impact ring 9 is designed
to be separate from both the impact shoe 10 and the drill
rod assembly 4 such that, upon completion of a borehole,
20 the drill rod assembly 4 can be readily xremoved from the
borehole and, hence, the interior of the envelope tube 15
and the adjoining jacket tube 18 in a direction opposite to
the drilling direction 17, whereby no impediment by
material present in the interior of the envelope and/ox
25 jacket tubes 15 and/or 18, respectively, need be feared,
because the impact ring 9 toc will remain in the borehole,

i.e., in the interior of the envelope tube 15.

For the proper haulage of excavated material not
30 dillustrated in detail, it is provided that the drill bit 1
on its working surface 3 comprises at least one and, in the
embodiment illustrated, three passage openings 23, which

are each arranged in a substantially equally spaced-apart



30 illustrated in detail, it is provided that the drill bit 1 onits
wor ki ng surface 3 conprises at |east one and, in the enbodi mﬁrch2007
illustrated, three passage openings 23, which are each arrangecfl
substantially equally spaced-apart 15 March 2007 14 angul ar relatlonship
of 1200. It is, in particular, apparent fromthe schematic view of Fig. 2
that also the inpact ring 9 conprises accordingly aligned passage
openings 24 so as to provide a | arge passage cross section 5 that enabl es

t he di schar 951@%1.19&”‘"&%%@ Shept | Yot Nrough the wopkingpsurface of Jhe

drill bit 1 and, subsequently, nto the annul ar space 25 defined between
t he outer papppheny dttmheﬂﬁﬁlEthemdtassenh%y dfaﬁdgth@ ity apepi phher i es
of the envelqg e _15 and/or 0i. ni ng jacket ube, 18. nsi_der.i ng

b
Che Toct L PatReaetl rsade T o 6B BERY ATt ki 0%} $5a e e e ad

separately fopambeys Ql@esbm@cttosmxﬂ@e a@dléf@edpabbag@dc%%@m@,vlewt&oﬂt
is, thus, feasible to 15 safely renove or retract the drill rod assenbly 4

upon coﬁple¥m%% ghabeshdihe eJepchn¥fiedarde et eriaal ‘Bérﬁ§t1ﬁ0§§F@N$h
present in tﬁ‘?e""@?&‘k%&gdr Cr%a%% St NCe Q?%'lqe\% id he sHBstantially g

outer periphery o rod assenbly 4 is apparent from
ri ght - hand pontdont22€ o&nﬁugarl spacE|aESregedmnEG haetwgea,reéace@umﬁass

section and surrounded by the i rin not const t

ipedt ment  (B5E THESTova] oS t ORI | 17 Rhq 3 s " ool dnrs

the bore. 1%dB{she2004 oﬂ5thgj§h0§10pe tube 15 and/or adjoining jacket
10 tube 18,

Congidering the fact that the impact ring 9, as pointed out
above, 1s designed separately from both the impact shoe 10
and the drill rod assembly 4, it is, thus, feasible to
15 safely zremove or retract the drill rod asgsembly 4 upon
completion of the bore even with coarse material being
possibly present in the annular space 25, since, besides
the substantially smooth outer periphery of the drill rod
asgsembly 4, which isg apparent from the right-hand portion
20 of Fig. 1, partial region 26 having a reduced cross section
and surrounded by the impact ring 9 does not constitute an
impediment for the removal of the drill rod assembly 4 upon

completion of the bore.



1. Anethod for drilling, in particular percussion drilling or rotary
percussion drilling, holes in soil or rock 5 material, wherein a borehol e
is forned by a percussive and/or rotational novenent carried out by a
drill bit (1) rounted on a drill rod assenbly (4) and an envt$ baech 2be7
and/or a jacket tube (15, 18) is introduced into the borehole, wherein the
i npact energy introduced by the drill -1Qsod assenbly (4) is transmtted

partially, particularly centrally, by the drill rod assenbly (4) onto the
drill bit 1);@nd partially via an inpact shoe (10) cooperating with the
drill rod assenbly (4) onto the envel ope and/or jacket tubes (15, 18),

characterized in that the inpact energy is 15 transmtted fromthe dril

rod assenbly (4) onto, the i ._shoe (10), via.an interpaosed i ._rjng
(9) and thdt =t 125 5T obR BMAFF SOERE PRESUECIHg o) Lar

coupl ed wi tt t het@rid | peadiassenbl VMr(i4)1 iy a Mdigd n irconraEct i @r. 28ck A
met hod according to claim1, characterized in that the transm ssion of the
i npact enefMgyFefigrh qt hehgrpEn rad berdepdt vy i) LenF6ct heY i fhaPErsHEE 1V E0)

and/ o the o fyer Bosed | act nbi06eb9) ANd: A0 Oobberdrid labidy (A1ci 9235

each effected’via abutnment or stop surfaces (12, each encl osing an
acut e angl exowiritledt hen | engiztiddi nabd arissefdd)y of4) t heddrad | emoell assetbbg (4)
or having a spherical .calotte hap 0

or 2. char Z0Cdtzedt i MACERkt E&%ﬁvaf%ﬁ?néﬁ%}ﬁéﬂggggf %%gg%%%gqf%¥6cgﬁgnll
annul ar spaggehd?), defdmed: hatawearpdhe OMbLsyPeht phatyeal biyhendr kil 1nod
assenbly (4) and the inner peripheries of the envel ope tube 15 March_2007
10 rod assembly (4P is transmitted partially, particularly
| centrally, by the drill rod assembly (4) onto the drill bit
(1} and partiélly via an impact shoe {(10) cocperating with
the drill rod assembly {(4) onto the envelope and/or jacket
tubes (15, 18), characterized in that the impact energy is
15 transmitted from the drill rod assembly (4) onto the impact
shoe (10) via an interposed impact ring (92) and that the
drill bit (1) and optionally the impact ring (9) are
coupled with the drill rod assembly (4) by a plug-in
connection.
20
2. A method according te claim i, characterized in that the
transmission of the impact energy £from the drill rod
assembly  (4) onte the impact shoe {10) and/or the
interposed impact ring (9} and onto the drill bit (1) is
25 each effected via abutment or stop surfaces (12, 13) each
enclosing an acute angle with the longitudinal axis (14) of

the drill rod assembly (4) or having a spherical calotte

shape.

30 3. A method according to claim 1 or 2, characterized in
that excavated material is introduced into an annular space
{25) defined between the outer periphery of the drill rod

assembly (4) and the inner peripheries of the envelope tube



16 (15) and the adjoining jacket tube (18) via at |east one passage
opening (23) provided in the working surface of the drill bit (1), and
renoved fromthe borehole. 5 4. A nethod according to claim 3, 15 March 2007
characterized in that the inpact ring (9) is formed with a passage opening
(24) for material haul age, which corresponds with the at |east one

passage opening (23) of the working surflace-of the drill bit (1), and
coupled with the drill rod assenbly (4) for 10 rotational novenment with

the drill bifs)(1dng5crA MBiNOthaccoRding t ¢ @y ong) of, 56l alems1dake 4ne
characterized in that conplenentary pol ygonal surfaces of the plug-in
connect i on s guoWiEdi et Weeh phevadded| ihi theswprkiagd std aicepadt thieng

(9) with the drill. .rod assenbl 4 . A device for_drilling, in
particularC§€§€U§§Vbn d%il?ﬁ%gge%év%%tg¥9mpgg u%gf HodFi 1 1ing, holes in
soil or rock 20 material, wherein a borehole is fornmed by a percussive

and/or rotational novenent carried out by a drill bit (1) . nounted on a

drill rod dsséniSFies aFrePEH. ehvieP opkeilibe: sharsFtgrjgeret it Ghet( £5e 18)
i bl e ; i ng: d ' t i n. i | e it
i s capabl e ;of ggfeemgjfn%gkw li%edféiﬂﬁeqi ftﬁoﬁegﬁﬁaé@%ﬁéﬁlﬂ 9(91(&5 e

(1) is 25 ca ing acted upon by the rod assenbly (4) inits
central regiagmrard theutdage| wbdcassenmesgdndacwsthonhan atmpaetsshome( 10)

cooperating with the envel op nd/ or . jacket, tubes 5, 18 char act.er,i zed
 Phat t EEAEE (SRE TS anery (3 FEECGletr: BuEh2rR apolhe P
ring (9) 3@iw tm)theahﬂpaﬁiucfﬂ@ﬁ wi0) o theillarsHl S LMfy | PPACEor
energy onto the envel ope and/or jacket tubes (15, 18), and that the dril
bit (130 andotié iomsdetMavaiero)wrile CorpledlitBliEtnddrill rod assenbly (4)

via plug-in connections (6).
5. A method according to any one of c¢laims 1 to 4,
characterized in that complementary polygonal surfaces ot
the plug-in connection are provided between the drill bit
15 (1) and the impact ring (9) with the drill rod assembly
(4) .

6. A device for drilling, in particular percussion drilling
or rotary percussion drilling, heoles in seil or rock
20 material, wherein a borehole is formed by a percussive
and/or rotational movement carried out by a drill bit (1)
mounted on a drill rod assembly (4) and an envelope tube
and/or a Jjacket tube (15, 18) is <capable of being
introduced into the borehole, wherein the drill bit (1} is
25 capable of being acted upon by the drill rod agsembly (4)
in its central region and the drill rod assembly (4) acts
on an impact shoe (10) cooperating with the envelope and/or
jacket tubeg (15, 18), characterized in that the drill rod
assenmbly (4) is coupled via an interposed impact ring {(9)
30 with the impact shcoce (10) for the transmission of ilmpact
energy onto the envelope and/or jacket tubeg (15, 18}, and
that the drill bit (1} and the impact ring (9) are coupled

to the drill rod assembly (4) via plug-in connections (6)}.



15 March 2007 17 7. A device according to claim®6, characterized in that
the inmpact ring (9) is designed to be separate fromthe inpact shoe (10)
and the drill rod assenbly (4). 5 8. A device according to ClqgﬂhﬁcﬁQOBT
characterized in that the inpact shoe (10) is welded with the envel ope
tube (15) and/or the jacket tube (18). 10 9. A device according to any one
of clains 6 to 8 characterized in thatithe drill bit (1) on its working
surface (3) conprises at | east one passage opening (23) for the

i ntroduction of material into an annul ar space (25) defined between the
outer periphery of the drill rod 15 assenbly (4) and the inner peripheries
of the envél-ope daibece (AG)ormENY hec adi dini Ag Fhekectegbeedldy that Ahgevi ce

according t.o claim9, character,i i_n, that, t i t -ring ) . i ses
at | east oﬁ%“ﬁ%%%é@%ﬂ pé%{ngg SSé?%EF@ gnéﬁﬁﬁﬁﬁg%%gﬁﬁ§hf%%@ ngségg%Bk

openi ng(s) g3 Ofo)t hend woiki dvgi sUr fadeaofetnbeydriahl. bit (1). 11. A device
according to claim9 or 10, characterized in that a plurality of passage

openi ng® (23, 24) each at 25 substantially equal angul ar distances from

one anotherg A pRRLiGH AE-LPESESPASS AL QRN NS & MUAAL -ADgYLER in
di stances of 120, are provided on the outer peripheral regions of the

drill bit (thatardhd npeecti ao€9) 1030 ik2 . wed diaViwetlacthe dénget opanygudwe of
clains 6 tq %%, chara tqgizqgaig t aé g £ pl ug-in connections (6) between
the drill bit ( BEHSE tHE i HAST rTReT (85%With the drill 15 March 2007 18

10 9. A device according to any one of claims 6 to 8,
characterized in that the drill bit (1) on itg working
surface (3) comprises at least one passage opening {23) for
the introduction of material into an annular space (25)
defined between the outer periphery of the drill rod

15 assembly (4} and the inner peripheries of the envelope tube

{15) and the adjoining jacket tube (18).

10. A device according to c¢laim 9, characterized in that
the impact ring (9) comprises at least orne passage opening
20 (24) in alignment with the passage opening{s) {23} of the

working surface of the drill bit (1).

11. A device according to claim 9 or 10, characterized in
that a plurality of pagsage openings (23, 24) each at
25 substantially equal angular distances from one another, in
particular three passage openings at mutual angular
distances of 120°, are provided on the outer peripheral

regions of the drill bit (1) and impact ring (9).

30 12. A device according to any one of c¢laims 6 to 11,
characterized in that the plug-in connections (&) between

the drill bit (1) and the impact ring (92) with the drill



rod assenbly (4) conprise polygonal stop or abutnment surfaces. 13. A

devi ce according to any one of clains 6 to 12, 5 characterized in that the
i mpact shoe (10) and optionally the inpact ring (9) as well as the dril
rod assenbly (4) and the drill bit (1) conprise stop surfdcd9argado?

enclosing an acute angle with the longitudinal axis (14) of the drill rod
assenbly (4) or having a spherical cal-oti® shape and 10 provided for the
transm ssion of inpact energy fromthe drill rod assenbly (4) onto the

drill bit (ddaangstbapiimpagi shegptll)r apdii 0 rigRe Oor r egpecidmel y.
14. A device according to any one of clains to 13, 15 characterized in
that a gui d8X&dee$20) overl apping the inpact shoe (10) is arranged to
followthe drill bit (1) on the end facing away fromthe working surface
(3), which guide tube, together with the drill bit (1), is capable of
bei ng rotated. rel atlevéecto dhecrdpagt tshoer(yl0pnas &l lclasni20 thetenvel ope

and/ or |[acket tubes (15, 18) connected there- with. 15. A device accaqrding
to clairm 1£ Qﬁﬁﬁ%ﬁ¥b??§eaniﬁﬁ¥ﬁé1th?hém56F8eE¥Hﬁ% 0) ﬁﬁa R Y shoe

\(Aég%e?r (ezifaq&g ednpAct 221hBe @4 als dhE 8Et kAN cHOTat 5L 2PEE, aBYRLIRT | (1D
and the drill bit (1) comprise stop surfaces each enclosing
an acute angle with the longitudinal axis (14} of the drill
rod assembly (4) or having a spherical calotte shape and

10 provided for the transmission of impact energy from the
drill rod assembly (4) onto the drill bit (1) and the

impact shoe (10} and impact ring (9), respectively.

14. A device according to any one of claims 6 to 13,
15 characterized in that a guide tuhe (20) overlapping the
impact shoe (10) is arranged to follow the drill bit (1) on
the end facing away from the working surface (3), which
guide tube, together with the drill bit (1), is capable of
being rotated relative to the impact shoe (10) as well as
20 the envelope and/or jacket tubes (15, 18) connected there-

with.

15. A device accexrding to claim 14, characterized in that
the guide tube (20) and the impact shoe (10) are secured in

25 the axial direction, for instance, by a spring washer (21).



