- 1 METHOD AND DEVI CE FOR THE DRI LLI NG OF HOLES I N GROUND OR ROCKY
MATERI AL The present invention relates to a method for drilling, in 5
“particular percussion drilling or rotary percussion drilling, holes in soi
.or rock material, wherein a borehole is fornmed by a percussive and/or
rotational novenent carried out by a drill bit nounted on a drill rod
assenbly and an envel ope tube and/or -ajacket tube is 10 introduced into
the borehole, as well as to a device for drilling, in particular
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materi al, wWiererm a borenore 15 formed a~percussrve and/or rotational
novenment carried out by a drill BPCKHOMATBHIBh a 15 drill rod assenbly and
an envel ope tube and/or a jacket tube is capable of being introduced into
t he borehole. In the context of methods and devices for drilling and, in
parti cul arthgpefcatssomeréht i g B614068r YoPRr RSELEN £3@ diHillliimg, hakhes in
soil or rock material, various enbodinents are known. Thus, it is, for
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drill bit'drilling, in particular percussion drilling or rotary

percussion drilling, holes in soil or rock material,
wherein a borehole is formed by a percussive and/or
rotational movement carried out by a drill bit mounted on a
15 drill rod assembly and an envelope tube and/or a jacket

tube is capable of being introduced into the borehole.

In the context of methods and devices for drilling and, in
particular, percussion drilling or rotary percussion
20 drilling holes in soil or rock material, various
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 whére, for instance, an
envelope and/or jacket tubes is introduced into the
25 interior of the borehole under tensile stress by the drill
bit, appropriate coupling between the envelope tube and/or
the jacket tube and the drill bit being realized on the end
facing away from the working surface. That embodiment
involves the drawback that also the energy required for the
30 introduction of the envelope and/or jacket tubes causing,
for instance, friction resistances by partially abutting on

the borehole wall must be introduced via the drill bit.




-2 In addition, enbodinments are known, in which an accordingly sturdily

desi gned envel ope tube is provided, which cooperates with the drill bit
particularly on the outer 5 periphery of the sane, such enbodi nents
renounci ng the use of a substantially central drill rod assenbly for the

i ptroduction of inpact energy. That enbodinment, in particular, involves

t he di sadvantage that a very sturdy .and,- hence, heavy jacket tube, which
is usually provided 10 for short-di stance bores such as, for instance, well
bores, has to be enployed for the introduction of the required excavation
energy. Departing froma nethod and device of the initially defined 15
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has to be employed for the introduction of the required

excavation energy.

Departing from a method and device of the initially defined
15 kind, the present invention aims to enable the reliable
- introduction of excavation or impact energy into the drill

bit as well as into the envelope and/or jacket tubes.

To solve these objects, a method of the initially defined
20 kind is essentially characterized in that the impact energy
introduced by the drill rod assembly is transmitted
partially, particularly centrally, by the drill rod
assembly onto the drill bit and partially via an impact
shoe cooperating with the drill rod assembly onto the
25 envelope and/or jacket tubes . Because of the fact that the
energy or impact energy is transmitted onto the drill bit
separately and, in particular, centrally by the drill rod
assembly and partially onto the envelope and/or Jjacket
tubes via an impact shoe cooperating with the drill rod
30 assembly, 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




- 3 inpact energy to be transmtted onto the drill bit to just the extent
required for drilling, whereby according to the invention the forces
required for the introduction of the envelope and/or jacket tubes can,
noreover, be taken into 5 account separately fromfriction resistances
optionally present between the outer peripheries of the envel ope and/or

j acket tubes and the borehol e produced.3 By such decoupling of the dril

bit fromthe envel ope and/or jacket tubes for the introduction of the
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introduction of the envelope and/or jacket tubes from the
drill rod assembly onto the drill bit and subsegquently onto
the jacket tube, so that merely the energy required for

15 mining or boring need be transmitted to the drill bit.

To ensure a favorable introduction of the energy required
for the entrainment or introduction of the envelope and/or
jacket tubes into the interior of the borehole by the
20 impact shoe having a comparatively large outer diameter, it
is proposed according to a preferred embodiment that the
impact energy is transmitted from the drill rod assembly
onto the impact shoe via an interposed impact ring. Such an
impact ring allows for the transmission of energy from the
25 centrally arranged drill rod assembly usually having a
comparatively small diameter onto the impact shoe having a
large diameter, the impact shoe being designed to
substantially match the diameter of the envelope and/or
jacket tubes coupled therewith. By providing a separate
30 impact ring, it is further possible to take into account

the different stresses acting on the individual parts.




4 For a particularly uniformintroduction of energy, or transm ssion of
the sanme onto the drill bit and the inpact ring and inpact shoe,
respectively, using elenents that are sinple and cost-effective to
produce, it is proposed 5 according to a preferred enbodi nent that the
transm ssion of the inpact energy fromthe drill rod assenbly onto the

i npact shoe and/or the interposed inpact +ing and onto the drill bit is
each effected via abutnment or stop surfaces each enclosing an acute angle
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bt the longitudinal axis of the drill rod assembly or having a
calotte shape, in particular, between the drill rod
assembly and the drill bit end facing away from the working
15 surface, are gimple to produce with the respective

tolerances necessary for a proper force transmission.

For the simple and safe haulage of excavated material, it
is proposed according to a further preferred embodiment
20 that excavated material ig introduced into an annular space
defined between the outer periphery of the drill rod
assembly and the inner peripheries of the envelope tube and
the adjoining jacket tube via at least one passage opening
provided in the working surface of the drill bit, and
25 removed f£rom the borehole. The excavated material can,
thus, be directly introduced into the annular space between
the drill rod assembly and the envelope tube and jacket
tube following upon the drill bit through the at least one
passage opening provided in the drill bit so as to ensure
30 the reliable and safe removal of excavated material from

the region of the working surface of the drill bit.




-5 1In order to enable the proper passage of excavated nmaterial, which is
di scharged through the at |east one passage opening provided in the

wor ki ng surface of the drill bit, through the inpact ring arranged at a
distance 5 fromthe drill bit and provided to transmt the inpact energy
fromthe substantially centrally arranged drill rod assenbly onto the

i npact shoe, it is contenplated accordi®mg- to a particularly preferred
enbodi ment that the inpact ring is formed with a passage openi ng for
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drill rod assembly for rotational movement with the drill

bit.

15 The completion of a bore, as a rule, is followed by the
removal of at least the drill rod assembly from the
borehole, whereupon the borehole with the envelope and/or
jacket tubes remaining in the borehole is, for instance,
filled with a curing mass. For a particularly simple and

20 fast removal of at least the drill rod assembly, after
completing the borehole or bore it is proposed according to
a further preferred embodiment of the invention that the
drill bit and optionally the impact ring are coupled with
the drill rod assembly by a plug-in connection, wherein in

25 particular complementary polygonal surfaces of the plug-in
connection are provided. Such complementary polygonal
surfaces of a plug-in connection allow for the safe
coupling with, and reliable force introduction on, the
drill bit, while such a plug-in connection readily enables

30 the removal of the drill rod assembly from the drill bit by
simple zretraction. By'.providing an impact ring that 1is
separate from the impact shoe, it is, moreover, feasible

for the impact ring to remain within the borehocle upon




separate fromthe inpact shoe, it is, noreover, feasible for the inpact
ring to remain within the borehole upon - 6 renoval of the drill rod
assenbly such that an inpedinment during the renoval of the drill rod
assenbly through the inpact ring having an enlarged dianeter relative to
the drill rod assenbly, by material optionally remaining in the 5 annul ar
space between the outer periphery of the drill rod assenbly and the inner
di aneters of the envel ope and/or |acket tubes need be feared. To achieve
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i npact engdgeangdestreedithonietrethe sane over the entire working
surface. By decoupling the drill bit fromthe envel ope and/or jacket
tubes, it is, noreover, feasible to design 25 the drill bit in an
accor di ngl yosanplefreedhmanneartistilncede f heed ooloescteguar e@dviiake tdfe the

i ntroducti on, of 2; en%elo e_ and/or_ jacket tubes need not be transmtted
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and/ or jackgiri&bes: &g iipt raducednentP-iie pit is capable of being
acted upon by the drill rod assembly in its central region

and the drill rod assembly acts on an impact shoe
cooperating with the envelope and/or Jjacket tubes. As

15 ~already pointed out above, a uniform introduction of the
impact or excavation energy to be transmitted onto the
drill bit is feasible with such an embodiment, whereby the
“drilling progress or drilling procedure will be accelerated

or supported. Furthermore, no special measures have to be

20 taken with regard to partial drill Dbit zZones to be
preferably reinforced for the introduction of the impact
energy and distribution of the same over the entire working
gsurface. By decoupling the drill bit from the envelope
and/or Jjacket tubes, it is, moreover, feasible to design

25 the drill bit in an accordingly simplified manner, since
the forces reguired for the introduction of the envelope
and/or jacket tubes need mnot be transmitted onto the
envelope and/or jacket tubes by the drill bit, but the
envelope and/or jacket tubeg are introduced into the

30 interior of the borehole wvia the impact shoe cooperating

with the drill rod assembly or acted upon by the same.




30 interior of the borehole via the inpact shoe cooperating wth the dril
rod assenbly or acted upon by the sane. - 7 To provide sinple coupling
between the drill rod assenbly and the inpact shoe and the proper

i ntroduction of energy onto the inpact shoe for the entrai nnent of the
envel ope and/or jacket tubes into the interior of the drill rod 5
assenbly, it is provided according to-apreferred enbodinent that the
drill rod assenbly is coupled via an interposed inpact ring with the

i mpact shogsf giotge LhHaRIE SEIQN Glg IvPase£NEhEY 30RL 0 the eiwldns, and/ or
j acket tubes. 10 In this context, it is proposed according to a further
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havi ng a | pageset extileenal dinmension for coupling with the inpact shoe. For
the reliable introduction into the interior of the bore hole, of the
envel d¥e and/or jacket tubes follow ng upon

In this context, it is proposed according to a further
preferred embodiment that the impact ring is designed to be
gseparate from the impact shoe and the drill rod assembly.
This enables individual elements of the device according to
15 the invention to be produced separately from one another
and, hence, in a easier manner while, furthermore, ensuring
that, upon removal of the drill rod assembly after
completion of the bore, as will be further elucidated
below, the impact shoe may remain within the borehole
20 Dbesides the drill bit and the envelope and/or jacket tubes
so as to enable the simple extraction or removal of the
drill rqd assembly without having to fear an impediment,
during the removal of the drill rod assembly, by excavated
material possibly remaining within the borehole on account
25 of the impact ring having a larger external dimension for

coupling with the impact shoe.

For the reliable introduction into the interior of the bore
hole, of the envelope and/or jacket tubes following upon
30 - the drill bit, it is provided according to a further
preferred embodiment that the impact shoe is welded with
the envelope and/or jacket tubes. By coupling or welding:

the envelope and/or jacket tubes with the impact shoe, it




30 the drill bit, it is provided according to a further preferred

enbodi nent that the inpact shoe is welded with the envel ope and/ or jacket
tubes. By coupling or welding the envel ope and/or jacket tubes with the

i npact shoe, it - 8 is ensured that the inpact energy to be introduced
onto the envelope and/or jacket tubes for the introduction into the
borehol e, particularly under tensile stgess, as in contrast to known

configurations will not be initially introduced 5 into the drill bit,
wher eupon {dezenveldpenandis jasket ek 4 [de bkt ddtahdderor ehol e
via the drill bit, but that decoupling of the advance novenent of the
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haul age of excavated naferia e region bit, 1t 1s
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its working surface, c ri ses at | east on assa openi for, 15 the
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annul ar space between péeri phery of
assenbly afwlcitdie tunes opethpheri®s bitthil envatopeldede and the adj oi ni ng
jacketlO tube. 25 In order to enable the proper transport of excavated
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 drill bit on its
working surface comprises at least one passage opening for
15 the introduction of material into an annular space defined
between the outer periphery of the drill rod assembly and
the inner peripheries of the envelope tube and the
adjoining jacket tube. At least one such passage opening
enables the reliable introduction of excavated material
20 directly from the region of the working surface of the
drill bit into the annular space defined between the outer
periphery of the drill rod assembly and the inner
peripheries of the envelope tube and the adjoining jacket
tube.
25
In order to enable the proper transport of excavated
material even through the region of the impact ring
congtituting a coupling between the centrally arranged
drill rod assembly and the impact shoe located on the outer
30 periphery, it is provided according to a further preferred
embodiment that the impact ring comprises at least one
passage opening in alignment with the passage opening(s) of

the working surface of the drill bit.




material even through the region of the inpact ring constituting a
coupling between the centrally arranged drill rod assenbly and the inpact
shoe | ocated on the outer 30 periphery, it is provided according to a
further preferred enbodinment that the inpact ring conprises at |east one
passage opening in alignment with the passage opening(s) of the working
surface of the drill bit. - 9 To enabl® as uniforma haul age of excavated
material as possible over the total working surface of the drill bit and
subsequently through the inpact ring, it is provided 5 according to a

further preferred_enbodi nent that a Iuralkaﬁ assa e openi ngs each at
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on the outer peripheral regions of the drill bit 10 and inpact ring. To
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t he dr|II urther r osed or di to. the |n entlon that the
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transm ssion of force, particularly al so under consideration of the
rotaiionaJpn@vé@@@tonoﬂhg|qqnﬂneﬂbixpm¢mahrreglbns ofwiidree oo, 1 dfiter
conpl t|on 9 the borehole the separation or detachnment of the drill rod
asse y £ tRR2GFi 178t 25 and optionally inpact ring is effected by
the sinple

To provide reliable and simple coupling between the drill
rod assembly and the drill bit, it 1is further proposed
according to the invention that the drill bit and the
15 impact ring are coupled with the drill rod assembly via
plug-in connections, wherein the plug-in connections
between the drill bit and the impact ring with the drill
rod assembly comprise in particular polygonal stop or abut-
ment surfaces. Such a plug-in connection with polygonal
20 stop or abutment surfaces enables the reliable transmission
of force, particularly also under consideration of the
rotational wmovement to be imparted to the drill bit,
whereupon, after completion of the borehole, the separation
or detachment of the drill rod assembly from the drill bit
25 and optionally impact ring 1is effected by the simple

retraction of the drill rod assembly.

In order to provide a reliable transmission or introduction

of the energy to be introduced from the drill rod assembly

30 onto the drill bit as well as the envelope and/or jacket
' tubes via the interposed impact ring and im?act shoe, it is
provided according to a further preferred embodiment that

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




retraction of the drill rod assenbly. In order to provide a reliable
transm ssion or introduction of the energy to be introduced fromthe dril
rod assenbly 3.0 onto the drill bit as well as the envel ope and/or jacket
tubes via the interposed inpact ring and i npact shoe, it is provided
according to a further preferred enbodi nent that the inpact shoe, and
optionally the inpact ring, as well as10 20 the drill rod assenbly and the
drill bit conprise stop surfaces each enclosing an acute angle with the

longi tudi ngheaxirsi1af +B8 HdddmyBf assenily akihavimpe acoaphekicatrs@l otte
shape and provided for the transm ssion 5 of inpact energy fromthe dril
rod assenbPyrBAE®St hetadth | | ensilosdmd t halli npredtsho@r@d@ | npagh riwee

respective - : o] rface nc iNng ute angl .t
Iongitudin% nggyﬁgl%iitﬁgﬁgﬁi$f ?@% é%%gggl§ggrEﬁ%V|n&gépﬁ%r?%%ﬁs%%J%tte
shapes canspkeebosir celledtieorsidre pandi akbyitedh fhar agse t ordfsbess vm oduced

in an accordingly cost-effective and _re] | abl manner. In order to.enpable
t ar get é:’d d?gl Fﬁﬂé%u??ﬁﬁgi’hﬁrﬁ‘i“oﬁ’aﬁt?‘Bhﬁgﬁo %%?%‘H]Bi%, 0?‘f°i %r%%%lgd
accordi ng thaaﬁafEH@Viﬁﬁa@ﬁeéﬁééegn§”?ﬂ9a8€n£i£§?tr@sﬂ@bgfvéPF? Such

overlapping the inpact shoe is arranged to follow the drill bit on the end
faci ng awagtPpomurhacesrcavatiosinguefade andlsas guitde thbelongogedherlwith

he drill pj ' | f j d ' |
wel 1 o5 tnasbRvBRopoantnar 20 anipubee dERR G PRtl Sl RETRPE Gur e

t ube has ashapegotdnnpky coi@tirucerg Fdm Mdasaroiallny ext@ssfyetys tacrease
the frictional forces acting between the outer eri phery of the guide tube
and t R prBEuEBEYBEHERTI &1 SRhRFECTHENShVeFBPE 8REPEF1YECRRE FEbEePLRe

merely subjgghed.

In order to enable targeted drilling during the production
of a borehole, it 1is 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 tubes connected therewith. This guide tube has an
accordingly short length in order not to excessively
increagse 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 Ilongitudinal direction o©of the

borehole without rotational movement.

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

washer.




25 to tensile stresses as expl ai ned above and, hence, introduced solely in
the longitudinal direction of the borehole without rotational novenent. To
ensure coupling between the guide tube and the inpact 30 shoe, it is

provi ded according to a further preferred enbodi ment that the guide tube
and the inpact shoe are secured in the axial direction, for instance, by a
spring washer. - 11 1In the follow ngllthe invention will be explained in
nore detail by way of an exenplary enbodi nent schematically illustrated
in the drawing. Therein: 5 Fig. 1 depicts a longitudinal section through a
device according _to_the invention for carrying out the nethod of the

i nvent i on;I1F ghe 2fpdlawipgnt tceidiBH-IaTe Wbl the 8FPLRIBRE &R fR&e

enbodi nment r di Fi i n I, i4 eing a
section al%ng O"l' nlgezlg-fﬂggf f‘élfg.]aﬂZ; e%‘%ﬁ'p%?‘gf’esgﬂ{ﬂ%@%{‘g%% vSicel’wgé?noaiEltg:ﬁeljl evi ce
accordi ng toludteratieiemnt i oe draviey Fitheesina drill bit is generally
denoted by_1 5 ich, in a,manner _kno er. se rises_a plurality of
nar d- Bt alT 5 hdr RRLEFF IR | ASBREEUS PRl ST n PRl 3 G

i I'lustrat egkddrdipiqi tol Rher defven® ifor Maxr dorehle Bt thbusiotalbed din
detail, either., 20 As is apparent fromFig. 1, the drill bit 1 is coupled
with a drir® IoERss@Rbly 4 on its side facing away fromthe working

surface 3 pfd 0 51 3ShoW AgLLUL 108 L P6RMALSEA A a1 ilendti e raf

assenbl y 4? erein the dr rod assenbly 4, in a nmanner known per se, is
accordinglqmmmmimsmblaccbmdiﬁg itestErg e, lviia dhscresnsonaéciiraew ndi.cat ed
at S'lghe g{é!ll being a section along line I-I of Fig. 2; and

Fig. 3 is a gide view of the device according to the

invention.

In the Figures, a drill bit is generally denoted by 1,
15 which, in a manner known pexr 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 Irom 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, moreover, schematically indicates a
flush channel 7 provided within the drill rod assembly 4

30 and running into respective flush openings 8 provided in

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




rod assenbly 4 substantially centrally in the region of a plug-in
connection 6 cooperates directly with the drill bit 1, wherein Fig. 1,
noreover, schematically indicates a flush channel 7 provided within the
drill rod assenbly 4 30 and running into respective flush openings 8
provided in the region of the working surface 3 of the drill bit 1. - 12
In addition to the central coupling of 18he drill rod assenbly 4 with the
drill bit 1 in the region of the plug- in connection 6, it is, noreover,

provi ded that ddweiwidd | tof odhassesht ya? a&o@pplirsg arge them &he1pl ugd n
connection 6 5 cooperates wth an_inpact ring 9 which, in turn, cooperates

with an i mpaeemRRoe? 161t hbhenfadt lshaé 10 it ddenmitesianerdfy theh
envel ope ti&@%éﬁrz&b&?ﬂ%' nt;gr pi)éedmb?@%&%rb thQﬁglggar +Hae %Hmf%ﬁm ont o

proper transm ssion of inpact energy rill rod asse
the i rrpactrcpcﬁngsselalnbly 4 ubsequerititpncentforarh e apelotg -shoediie stiom sﬁJrfaces

or tment surf aces 12 and 13 are froviged%.ggld.sto surfaces or
abut ne t sTPPRTES ‘i% Hh™ 137 e ABR Ehet 537 ng it “facut %‘E@ﬁ"e TR T HES
l'ongi t udi nal tiaxds ddpaictéigodrib| Ted lbpassesiby Fo dhenabiddreaiesyy f aces
11 between the drill bit 1 and the central drill rod assenbly 4 are

cal ot t e- shape® 2B oSRYRHPE t tphe +oqlid cble oleerPeFeddHIRa®n, Fi1T i %.
apparent fromFig. 1 that the inmpact 20 shoe 10 is connected with the
envel ope tube 15 via a weld 16 such that an action upon the inpact shoe 10
in the diFectitde ofimpee deirld | pgoper mtniamgmimsdment ofl 7 iwphkt atnextdne sane

W th e cRbeRopBet B58115 F5 S5 TBou n”bof End earE, “CB%bI1 i bet vieen
the envel ogebsufeendby andrithe a8k O agkes tiwhe é,@opsSh@&blcé@d &y
coupling 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 reguired forces.

In addition, it is apparent £rom Fig. 1 that the impact
20 shoe 10 is connected with the envelope 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 kit 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.




via aring 19. 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,
which is firmy connected with the drill bit 1 while overlapping the
inmpact ring 10 at |east partially. - 13 An axial securing neans between
the inpact ring 10 and the guide tube 20 is indicated in Fig. 1 as a
spring washer 21. As is particularly-apparent fromFig. 3, the guide tube
20 5 rotates together with the drill bit 1 in the sense of arrow 22 during

an excavatAQNaRiQteddefriWgi hi@ahbe pRRYRLAPe Helbepaka anthd he) adiPithdg
j acket tube 18 are taken a gggllnto the interior of the borehole via the
5

i mpact shoguidesepley20ihst ensedointRegdri | 3% iy sveReifasiemnidthout any
10 rotational novenent. To provide particularly reliable and exact coupling
between the drill rod assenbly 4 and the drill bit 1, polygonal

connecti onAsr iabpamreatuidtrigcapparenyr @rothedrion t3he tregin del Sudde the

pl ug-in connection 6. it is provided that the inpact_ring 9 is

Moreover, i1t
desi gned TOLBECEeh3PatBerr¥ntbotRet fElifpatt LndR GBS afEtRHePHrd T o% r od

assenbly 4,s5ughrtRat anURKRa&MRLE! g Hardorghole, td digedidd | cod
assenbly 4 can be readily renmoved fromthe borehole and, hence, the

interior ol5tRaderfid opd] eubend5]aghett Hatsdj b3 ning jtakiest algyg 18%¢ a

di rection 0$] e.drilli i_recti 17, e i i frent by
mat eri al p?gge;bEgﬁggﬁegganFigPI%%cieé%gﬁbe 5b€ﬂ1£@ org%%gﬁ%%ﬁgffégges 15
and/ or 18, inesgpiect isalige rgedthe f@afelingbesauserithe Impaitheiing &ng oo
will remain in the borehole, i.e., inthe interior of the envel ope tube
15. For? t hECprbpePahaliP4§eS8F - excavat ed material 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 isg 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 removed 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/or
25  jacket tubes 15 and/or 18, respectively, need be feared,
because the impact ring 9 too will remain in the borehole,

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

For the proper Thaulage of excavated wmaterial not
30 illustrated in detail, it is provided that the drill bit 1
on its working surface 3 compriseé 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 nent
illustrated, three passage openings 23, which are each arranged in a
substantially equally spaced-apart - 14 angular relationship of 1200. it
is, in particular, apparent fromthe schematic view of Fig. 2 that also
the inpact ring 9 conprises accordi nglh4 ati gned passage openings 24 so as
to provide a | arge passage cross section 5 that enabl es the di scharging of
mat eri al dangatiby t hequgh onishe pwordd ngzsarm f ace: ofig he thii | pabticdland,
subsequently, into the annul ar space 25 defined between the outer

peri phery G%PFHEHHquomwﬁp%s§8Hﬁm9tﬁcaH&QNuPﬁrﬁég- Pertifgerd £ of e ne
envel ope tupsalb Qﬂﬂﬁg{ a@l0thPQibé%ke%céH}éﬂﬂgiy“iai%&ﬁé@erbﬂgs£$§ fact
that the inpact ring 9, as pointed out above, i's designed separately from
bot h the iAp&oingkoe4l®o a®d theoxivide roadlasgenphysagei¢rpss shgsion
feasible to,.Ls safely renpve or retract t drill, rod,assemly. 4 upo

conpl ot on "BFot REBOTE cveh GrTRPGBATES Rt TS B8 iyt Foss bFyRresent i n
t he annul achepacgking ssuBacdest deBe e 1ubsittant iahdy supetuentey,
periphery of the drill rod assenbly 4, which is agparent fromthe

ri ght - handip&Pt | GRS2028PUERE. BPaFSrt PRI FEGILBRI26LREVERE ath8dueBESEr oss
section apd,SyUneQYNdgd byntheslfPRct, & NG & 4ass, Nat camst kbt &5 Aley

i npedi ment “for "the“renoval of the drill rod asserbly 4 upon conpletion of
t he bore. peiSph€raesspflthAa mevhédpkokudbei 15 pgd/prm pdfbivihgr jpeketssi on
driIIH&g g&bgoagry percussion drilling, holes in soil or rock

Considering the fact that the impact ring 2, 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 remove or retract the drill rod assembly 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
assembly 4, which is 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 comnstitute an
impediment for the removal of the drill rod assembly 4 upon

completion of the bore.



5 material, wherein a borehole is fornmed by a percussive and/or rotational
novenment carried out by a drill bit (1) nounted on a drill rod assenbly
(4) and an envel ope tube and/or a jacket tube (15, 18) is introduced into
the borehole, characterized in that the inpact energy 10 introduced by the
drill rod assenbly (4) is transmtted partially, particularly centrally,
by the drill rod assenbly (4) onto thé&3drill bit (1) and partially via an
i mpact shoe (10) cooperating with the drill rod assenbly (4) onto the
envel ope antAbms}) acket tubes (15, 18). 15 2. Method according to claiml,
characterized in that the inpact energy is transmtted fromthe drill rod
assenbly (4) onto the inpact shoe (10) via an interposed inpact ring (9)

20 3. A netheghagcesdi Ag:ii0isGal Mh1pQft 2.uthArBEteniLEesh i i 1 hatg the
transm ssion of the inpact energy from%he drill  Tod assenbly (4) onto the
i npact shoer ( 10ytaryl/ @exdiession erposedrigypadiolgsng 19) sand odro rdekdril |
bit (1)1is ef f,ected. via t ar_. stop syrfaces (12, 13).each -
encl osi5ng 13%53%%%2’ ar%l}egrte\;e\]ﬁqf h% h%gf%lﬁ‘g?? udisna%()g%?é (}?L}ﬁ) aofpejf%%s%‘?ﬁl rod
assenbly (4hdporhavicagiansphetdvealernal @it edhape. b30ad.drA1metdiad accordi ng
to any one of the clainms_1 to 3, _ characterized in_that excavated materi al
is int rodu‘t"?@’c?lnf‘ﬁgoC’I‘ar‘tEL athttar T8FacE T Vet hednBefRe STUHERSUL Brbe

periphery agh/bhe drijdcyuad asgrmblys(4)1gnd fhe jinnesper phgehescol - 16
t he envel ope tube (1 and the adjoining jacket tube (18) via at |east one
passage opeatajole3) prlsateteyirede in that the impact  energy
10 introduced by the drill rod assembly (4) is transmitted
partially, particularly centrally, by the drill rod
assembly (4) onto the drill bit (1) and partially wvia an
impact shoe (10) cooperating with the drill rod assembly

(4) onto the envelope and/or jacket tubes (15, 18).

15
2. Method accerding to claim 1, characterized in that the
impact energy is transmitted from the drill rod assembly
(4) onto the impact shoe (10) via an interposed impact ring
(9) ..

20

3. A method according to claim 1 or 2, characterized in
that the transmission of the impact energy from the drill
rod assembly (4) onto the impact shoe (10) and/or the
interposed impact ring {9) and onto the drill bit (1) is
25 each effected wvia 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 4. A method according to any one of the claims 1 to 3,
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




wor ki ng surface of the drill bit (1), and renoved fromthe borehole. 5 5.
A nethod according to claim4, 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

surface of the drill 10 bit (1), and coupled with the drill rod assenbly
(4) for rotational novenent with the && Il bit (1). 6. A nethod according
to any one of clains 1 to 5, <characterized in that the drill bit (1) and

optional | ythdeetmbelppactubend () amd@ tbhaphddownthgt Hecteit! ltubed @ssienbl y
(4) by a plug-in connection, wherein in particular conplenentary
pol ygonal ‘gﬁ?f&tes(i(?ﬁs he® Pt ugdFFan 8B ORY ar@%pré\ﬁogpéﬂi.eazoll?. Bevi ce

for drilliwgrkifgpattEsstaptpPeheussiion i (g Hfa AUnde P S
drilling, holes Iin soil or rock nmaterial, wherein a borehole is fornmed by
a percussiRereldlor rotational novenent carried out by a drill bit (1)
nmounted on a drill rod assenbly (4) and an envel ope tube 25 and/or a j acket
tube (15, 1s) is capable of being introduced into the borehole,
characterizeddimethad aheordindgltditldin 45 chpaddiceoizdei g a@citednpon by
the drill ,rod assenbly (4), in_its central region and the dri]l rod

assenbl y (ﬁTp%ﬁ?srbﬂgaﬁ9§ t5§ﬂB%§(YB§hc60BéP§PEﬁgqﬁﬁﬂ%3930“¥ﬁe el ope

and/ or j ackgtetRESnEhIagd8) wil crDeVd S ASHUAT ROl Orhbalm Aeharaed eri zed
inthat the drill rod assenbly (4) is coupled via an interposed inpact -
17 ring (P3SSR¥A OReniipPact2Bhoef (1bE fwnrking tsanEatesiodn tie didpblt

energlioontBiEhQ1?r,w%lr%Decc§LM@é L&Eﬁettlerbflsi]gf'SrOd assembly (4) for

rotational movement with the drill bit (1).

6. A method according to any one of c¢laims 1 to 5,
characterized in that the drill bit (1) and optionally the
115 impact ring (92) are coupled with the drill rod assembly (4)
by a plug-in connection, wherein in particular
complementary polygonal surfaces of the plug-in connection

are provided.

20 7. A device for drilling, in particular percussion drilling
or rotary percussion drilling, holes in so0il or =rock
material, wherein a borehole 1s 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

25 and/or a jacket tube (15, 18) is capable of being
intreduced into the borehole, characterized in that the
drill bit (1) is capable of being acted upon by the drill
rod assembly (4) in its central region and the drill rod
assembly (4) acts on an impact shoe (10) cooperating with

30 the envelope and/or jacket tubes (15, 18).

8. Device according to claim 7, characterized in that the

drill rod assembly (4) is coupled via an interposed dimpact




18). 5 9. A device according to claim?7 or 8, characterized in that the
inpact ring (9) is designed to be separate from the inpact shoe (10) and
the drill rod assenbly (4). 10. A device according to claim?7, 8 or 9,
characterized in 10 that the inpact shoe (10) is welded with the envel ope
tube (15) and/or the jacket tube (18). 11. A device according to any one
of claims 7 to 10, characterized intRat -the drill bit (1) on its working
15 surface (3) conprises at | east one passage opening (23) for the

i ntroduct i panof (#ht eithl thet dmpacansilcar (QEIcEd2Dhe defdmadi betovearr t he

outer periphery of the drill rod assenbly (4 nd the_inner peripheries of
t he envel og%p?%Been{afgy S hEh‘adje&Vr‘ﬁq'E’é’ﬁ a?:‘%@?o’{ ubBckeB) tWEs12(1% devi ce

according tg9)yclaim1l, characterized in that the inpact ring (9) conprises
at | east one passage opening (24) in alignnent with the passage opening(s)
(23) of the working surface of the drill bit (1). 25 13. A device

according §0 Gl ajm.11. 0 har act erd iN hat a,pluralit. f passage
openinég (%3,%22%§%a0 §F$g§3§§§a§%1aﬁ?§f@q3aﬁﬂén80|gﬁ%ﬁﬁéﬁﬁﬁﬁﬁéir one
anot her, ithapathiculngradthreengassagd sophis NPsedt toubkalsangutay Bfbm

di stances of 1200, are groYided on the outer peripheral_regions of the
drill bit P25 SAPThpsleer (kg (399 thegdrikl 20derFeeakeofding to any one
of claims 7 to 13, characterized in that the drill bit (1) and the inpact
ring (9) are coupled to the drill rod assenbly (4) via plug-in

connect i on0¢ 63}, dgherei acepedphagte nctabmett i ®ner (%) characterized in

10 that the impact shoe (10) is welded with the envelope tube
(15) and/or the jacket tube (18).

11. A device according to any one of c¢laimg 7 to 10,
characterized in that the drill bit (1) on its working

15 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
asgembly (4) and the inner peripheries of the envelope tube

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

20
12. A device according to claim 11, characterized in that
the impact ring (9) comprises at least one passage opening
(24) in alignment with the passage opening(s) (23) of the
working surface of the drill bit (1).

25

13. A device according ﬁo claim 11 or 12, characterized in
that a plurality of passage openings (23, 24) each at
substantially equal angular distances from one another, in
particular three passage openings at mutual angular
30 distances of 120°, are provided on the outer peripheral

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




5 conprise in particul ar polygonal stop or abutnent surfaces. 15. A device
according to any one of clains 7 to 14, characterized in that the inpact

shoe (10) and optionally the inmpact ring (9) as well as the drill rod
assenbly (4) 10 and the drill bit (1) conprise stop surfaces each encl osing
an acute angle with the longitudinal axis (14) of the drill rod assenbly

(4) or having a spherical calotte shap&8and provided for the transm ssion
of inpact energy fromthe drill rod assenbly (4) onto the drill bit (1)

and the lfﬂinpacﬁeshoe (é&bof&&h@nmantaﬁyngnkQ)ofraspfnﬁgvelytolas A
devi ce accordi ng to, an one of clainse 7. 1t0 characterized in that a

gui de t ube“H B%Jr?% gt t]il?rp‘%t‘aljs%’et(ﬁjﬂ)) gnd atrrfearﬂgj‘&f‘qto %1819 ow t he

drill bit gy QQeZQOtheand;d‘ aeg&élgdﬁwy foamethenwerkig surf agand-3ln whi ch
gui de tube, together with the dril (1), is capable of being rotated

relative t@OItﬂh@Cthm%t éﬁbe (wb)arasnweltheas pltugelénve:cup@mrm j ket
| bes, £15, a8, comnes edb hetes Ll e B0 o b SRV GR ARERL BB £l
secured in the aX|aI dlrectlon, for |nstance by a spring washer (21).
15. A device according to any one of claims 7 to 14,
characterized in that the impact shoe (10) and opticonally
the impact ring (9) as well as the drill rod assembly (4)
10 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
provided for the transmission of impact energy from the
drill rod assembly (4) onto the drill bit (1) and the
15 impact shoe (10) and impact ring (9}, respectively.

16. A device according to any one of c¢laims 7 to 15,
characterized in that a guide tube (20) overlapping the
impact shoe (10} is arranged to follow the drill bit (1) on
20 the end facing away f£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
the envelope and/or jacket tubes (15, 18) connected there-
with.
25
17. A device according to claim 16, characterized in that
the gulde tube (20) and the impact shoe {10) are secured in

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




