- 1 METHOD AND DEVI CE FOR BORING HOLES IN SO L OR ROCK The present

invention relates to a nethod for boring or drilling, in particular
percussion drilling or rotary 5 percussion drilling, holes in soil or rock,
wherein a borehole is forned by a percussive and/or rotary novenent
carried out by a drill bit nounted on a drill rod assenbly and a jacket
“tube coupled with the drill bit is intrloduced into the borehole, as well
as a device for boring or 10 drilling, in particular percussion drilling or
rotary percusgievronr kibi pgvIhal ori BORONEG HOLESCEN $HELeOR ROCKorehole is
formed by a percussive and/or rotary novenent carried out by a drill bit
mounted on a drill rod assenbly and a jacket tube coupled with the dril
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percussion drilling, holes in soil or rock, wherein a
borehole is formed by a percussive and/or rotary movement
carried out by a drill bit mounted on a drill rod assembly
and a jacket tube coupled with the drill bit is capable of

15 being introduced into the borehole.

In the context of producing holes in soil or rock by, in
particular, percussion drilling or rotary percussion
drilling, various embodiments are known, wherein, in
20 general, a borehole is formed by a percussive and/or rotary
movement by a drill bit mounted on a drill rod assembly and
a jacket tube coupled with the drill bit is introduced into
the borehole. Concerning the introduction of a jacket tube
into the borehole, which is, for  instance, intended to
25 subsequently serve as a lining tube, it is known, on the
one hand, to introduce the jacket tube into the interior of
the borehole through tensile stress by appropriate coupling
with the drill bit or an impact shoe connected therewith.
guch a tensile entrainment of a borehole presupposes an
30 accordingly thin and 1light-weight configuration of the
jacket tube in order to avoid an excessive stress or strain
resulting during the introduction of the jacket tube into

the interior of the borehole. Alternately, it is known to




resulting during the introduction of the jacket tube into the interior of
the borehole. Alternately, it is known to - 2 introduce a jacket tube or
an envel ope tube into the interior of the borehole separately fromthe

drill bit by exerting an inpact stress on the end projecting out of the
borehole. In addition, enbodi nents are known, in which all 5 of the
drilling work or drill feed is transmtXed to the drill bit by an inpact

stress exerted on an accordingly sturdily designed envel ope tube. Wile a
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through an accordingly reduced force introduction for the
insertion of the jacket tube, such a thin-walled jacket
tube frequently involves the drawback of rendering accurate
drilling impossible on account of the low strength of the

15 Jjacket tube. On the other hand, accordingly sturdily
designed envelope tubes involve the disadvantage of
exerting a high frictional load on the peripheral walls of
the borehole to be produced, with a separate and
accordingly sturdy drive mechanism being, as a rule,

20 additionally required for the introduction of the envelope

tube.

Departing from a method and device of the initially defined
kind, the present invention aims to provide a method and
25 device for drilling holes in soil or rock, which render
feasible by simple embodiments not only accurate and
targeted drilling even over large lengths, but also the

utilization of the advantages of a thin-walled jacket tube.

30 To solve these objects, a method of the initially defined
kind is essentially characterized in that the jacket tube
is received in a socket provided on the end facing away

from the drill bit working surface, of an envelope tube




kind is essentially characterized in that the jacket tube is received in a
socket provided on the end facing away fromthe drill bit working surface,
of an envel ope tube - 3 coupled with the drill bit, and that the jacket
tube is subjected to a percussive and/or conpressive stress on its end
facing away fromthe drill bit. Due to the fact the, in accordance with
‘the invention, the jacket tube is received 5 in a socket of an envel ope
tube coupled with the drill bit, and the jacket tube is subjected to a
separ at e penmlssi veitlandher ol ebiiye astdr eslsaonthes jEwkdtactwge away from
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per cussi vesrgdd@Eurate boring via said envelope tube. Besides, the
jacket tube isg separately introduced into the interior of
the borehole by a percussive and/or compressive stress such
that no accordingly high energy need be exerted by the
15 drill bit, or an impact shoe arranged, for instance, in the
region of the drill bit, on the whole jacket tube to be
introduced into the borehole. In addition, it is to be
anticipated that, with an accordingly accurate and precise
formation of the borehole, the following jacket tube, which
20 is usually of lower strength, can be introduced into the
borehole interior in an accordingly simple manner without

excessive friction resistances, also by applying an

accordingly reduced percussive and/or compressive stress.

25 In order to ensure that the envelope tube is introduced or
taken along into the borehole at least to the extent by
which the jacket tube is subjected to percussive and/or
compressive stresses on the end facing away from the drill
bit, it is proposed according to a preferred embodiment

30 that the cowpressive stress acting on the jacket tube on
its end facing away from the drill bit is chosen to be
smaller than the tensile stress exerted by the drill bit on

the envelope tube. By choosing the compressive strength



conpressive stresses on the end facing away fromthe drill bit, it is
proposed according to a preferred enbodi nent 30 that the conpressive stress
acting on the jacket tube on its end facing away fromthe drill bit is
chosen to be snmaller than the tensile stress exerted by the drill bit on

t he envel ope tube. By choosing the conpressive strength - 4 acting on the
“jacket tube to be smaller than the tendile stress exerted on the envel ope
tube, it is safeguarded that the jacket tube, which, in an advant ageous
manner, i sactrieceicedthe tjekscketbof toh&ee el Oiper t tiben nehel yempid e

sinmple plug-in connection, will not be introduced .into the borehole by a
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envelope tube and the jacket tube while simultanecusly
taking into account the rotary and percussive stresses
acting on the drill bit, it is proposed according to
another preferred embodiment that the drill bit, in a

15 manner known per se, is rotationally wmounted relative to

the envelope tube and/or jacket tube.

In order to ensure the simple and proper haulage of the
excavated material from the region of the drill bit, it is
20 proposed according to a further preferred embodiment that
excavated material, via at least one opening provided in
the region of the connection site between the drill bit and
the envelope tube, and/or a passage opening provided at a
distance from the connection site between the drill bit and
25 the ijacket tube, 1s introduced 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, and carried off the borehole.

30 To achieve the initially defined objects, a device of the
initially defined kind is essentially characterized in that
the jacket tube is recelved in a socket provided on the end

facing away from the working surface of the drill bit, of



defined between the outer periphery of the drill rod assenbly and the

i nner peripheries of the envel ope tube and the adjoining jacket tube, and
carried off the borehole. 30 To achieve the initially defined objects, a
device of the initially defined kind is essentially characterized in that
the jacket tube is received in a socket provided on the end facing away
fromthe working surface of the drill- Bit, of - 5 an envel ope tube coupl ed
with the drill bit, and that a percussive and/or conpressive stress is
exerted omrt heneatbopef tube jamkEted uvethadiey dwmiall f bom t Rexdrihat biat . A
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For a simple force transmission aimed to carry the envelope
tube along with the drill bit, it is proposed according to
a preferred embodiment that, for the coupling of the
envelope tube with the drill bit, a sleeve-like
15 intermediate element is provided for the transmission of a
tensile stress exerted by the drill rod assembly on tChe
envelope tube. Such a sleeve-like intermediate element can
be produced in a simple manner and provides a proper and
reliable force transmission between the drill rod assembly,
20 which is directly coupled with the drill bit for carrying

out the drilling work, and the envelope tube.

For a particularly simple and reliable transmission of
separate percussive and compressive stresses on the jacket
25 tube, it 1is proposed according to a further preferred
embodiment that a sleeve-like intermediate element is
provided for the transmission of a compressive stress

exerted by the drill rod assembly on the jacket tube.

30 In order to be able to introduce large forces optionally
required also with large drilling lengths, both onto the
jacket tube and onto the envelope tube, which 1is

substantially adapted to the dimensions of the borehole




separate percussive and conpressive stresses on the jacket 25 tube, it is
proposed according to a further preferred enbodinent that a sleeve-like
internediate elenent is provided for the transm ssion of a conpressive

stress exerted by the drill rod assenbly on the jacket tube. 30 In order
to be able to introduce large forces optionally required also with |arge
drilling lengths, both onto the | ackét tube and onto the envel ope tube,

which is substantially adapted to the dinensions of the borehole - 6 and,
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the drill rod assembly or an adapter coupled therewith.
Such stop surfaces can be made available in an accordingly
cost-effective and precise manner for the proper and
reliable force transmigsion and introduction both into the

15 envelope tube and into the jacket tube.

According to another preferred embodiment, it is proposed
that the stop surface of the intermediate element provided
between the drill rod assembly and the envelope tube is
20 larger than the stop surface of the intermediate element
provided between the drill rod assembly and the jacket tube
end facing away from the drill bit, whereby it is ensured
that the tensile stress transmitted to the envelope tube is
larger than the percussive stress exerted on the jacket

25 tube, as already pointed out above.

For a proper drill feed, it is proposed according to a
further preferred embodiment that the drill bit, in a
manner known per ge, 1s rotationally mounted relative to
30 the envelope tube and/or jacket tube so as to reliably
prevent the linear introduction of both the envelope tube

and the jacket tube into the interior of the borehole apart




end facing away fromthe drill bit, whereby it is ensured that the tensile
stress transmtted to the envel ope tube is |arger than the percussive
stress exerted on the jacket 25 tube, as al ready pointed out above. For a
proper drill feed, it is proposed according to a further preferred

enbodi nent that the drill bit, in a manner known per se, is rotationally
‘mounted relative to 30 the envel ope tube -and/ or jacket tube so as to
reliably prevent the linear introduction of both the envel ope tube and
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rotational novenment or the drill bit, which is necessary for the drilling
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ensures targeted and accurate drilling, which is further supported in that
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the fricticnal forces generated by the snug abutment of the
envelope tube on the inner wall of the borehole can be
safely overcome while the adjoining jacket tube having an
accordingly reduced diameter can be readily introduced into
15 the interior of the Dborehole without large friction

registances.

To assgist in the production of an accurate bore, it is
proposed according to a further preferred embodiment that
20 the envelope tube has an elevated cross section and/or
elevated strength relative to the jacket tube. Due to the
fact that the envelope tube has an elevated cross section
and/or elevated strength, it will be safeguarded that
deviations from the desired drilling direction on account
25 of the strength or rigidity of the envelope tube will be

prevented.

In order to provide a particularly simple and reliable
connection of adjoining jacket tube elements, it 1is
30 proposed according to a further preferred embodiment that,
for the connection of adjoining jacket tube elements,
sleeve-like elements are provided, each overlapping

adjoining end regions of the Jjacket tube elements and




fact that the envel ope tube has an el evated cross section and/or elevated
strength, it will be safeguarded that deviations fromthe desired drilling
direction on account 25 of the strength or rigidity of the envel ope tube
will be prevented. in order to provide a particularly sinple and reliable
connection of adjoining jacket tube elenents, it is 30 proposed accordi ng
to a further preferred enbodi nent that,8 for the connection of adjoining

j acket tube elenments, sleeve-like elenents are provided, each overl apping
adj oi ni ng mehd®gi eRs @ipdile: | agkade inthererpeent sviantd pr8jetotard, cor
capabl e of being formed, with projections or elevations engaging in
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projections or elevations, respectively, will not be as
easily damaged as in the case of known screw connections

used to extend jacket tube elements.

15 For a particularly simple connection of neighboring jacket
tube elements, it is proposed according to a further
preferred embodiment that the sleeve-like elements are
designed to have reduced material cross sections in the
region of the projections or elevations, and that the

20 projections or elevations are capable of being formed to
correspond with the depressions of the jacket tube elements
after the arrangement of the sleeve-like elements on the
outer peripheries of the jacket tube elements to be
connected.

25
In addition to the sleeve-like elements suggested for the
connection of neighboring jacket tube elements, it is
proposed according to a further preferred embodiment that
additional securing elements such as, for instance, pin-

30 shaped studs or spigots are provided for the positioning
and/or fixing of the sleeve-like elements so as to enable

an accordingly safe maintenance of connection positions.




20 projections or elevations are capable of being forned to correspond
with the depressions of the jacket tube elenents after the arrangenent of
the sl eeve-like elenents on the outer peripheries of the jacket tube

el ements to be connected. 25 In addition to the sleeve-like elenents
suggested for the connection of neighboring jacket tube elenents, it is
proposed according to a further preferr®ed enbodi nent that additional
securing el enents such as, for instance, pin 30 shaped studs or spigots are
provi ded fmjr thepp@sitiuoarng NA01d ixdnhgd bdheeskeeweel katelrarfints so
as to enable an accordingl¥ saf e _mai nt enance of connection positjons. - 9
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To assist in the haulage of excavated material, or
introduce material into the interior of the annular space
between the envelope tube, or the adjoining jacket tube,
and the outer periphery of the drill rod assembly, it is
15 proposed according to a further preferred embodiment that
the drill bit, or an adaptér connected therewith, on its
rear side facing away from the working surface, is provided
with a polygonal profile which, at a retraction relative to
the envelope tube, enters a complementary polygonal
20 reception opening of the adapter or intermediate element

for coupling with the envelope tube.

In addition to the option of introducing excavated material
directly in the region of the connection site of the
25 envelope tube and the drill bit, it is proposed according
“to a further preferred embodiment that at least one passage
opening is provided on the periphery of the envelope tube
at a distance from the connection site between the drill
bit and/or adapter and the envelope tube, which passage
30 opening opens into the interior of the annular space
defined between the outer periphery of the drill rod

assembly and the inner periphery of the envelope tube.




rear side facing away fromthe working surface, is provided with a

_pol ygonal profile which, at a retraction relative to the envel ope tube,
enters a conpl enmentary pol ygonal 20 reception opening of the adapter or
internediate el enent for coupling with the envel ope tube. In addition to
the option of introducing excavated material directly in the region of the
connection site of the 25 envel ope tubk®and the drill bit, it is proposed
according to a further preferred enbodi mnent that at | east one passage
openi ng i§qmthédédlbuwih@,thEph@wﬁnmﬁomheﬁéﬁyemapexphhene@tia diogtance
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exenpl g rylﬁgp cheral u a y

dr awi ng rern: f§n§1 'S éf?%%ﬁ%naykv?%é/%%ggbge%?§8§gg@§pg?n§%%o

t he i nventimrerfwirorzar ryi ng out the method according to the invention; Flg

2 is a partially sectioned side of the . de ce . cord n
inventign ih a#&Q'Iué;r%ﬁi5h|p§Fﬁﬁﬁiﬁ ??E&O%g Fi¥g- Ei Viéwgﬁﬁg %E§%om5 on
an enl ar getbic e ArHHHEr f the C!LQWeQﬁtlaﬁporldi NGt 0 it@devenidzon for

coupling the drill bit with the drill rod assenbly and for transmtting a
tensil e st¥igdislaghtte ttHwternfel Bige tlube fol | owing upon the drill bit;
10 Fig. 3 shows on an enlarged scale an adapter of the

device according to the invention for coupling the drill
bit with the drill rod assembly and for transmitting a
tensile stress onto the envelope tube following upon the
drill bit;

15 Fig. 4 is a schematic, sectional view of the coupling
region between the drill rod assembly and the jacket tube
for applying a percussive stress or compressive stress onto
the jacket tube of the device according to the invention;

Fig. 5 depicts perspective views of intermediate

20 elements, wherein Fig. B5a illustrates the intermediate
element which serves to transmit a compressive stress from
the drill rod assembly to the jacket tube, while Fig. 5b
shows an intermediate element for the transmission of a
tensile stress from the drill rod assembly to the envelope

25  tube;

Fig. 6 is an illustration of a connection between two
neighboring jacket tube elements on an enlarged scale;

Fig. 7 1s a section along line VII of Fig. 6 through
the connection of neighboring jacket tube elements, Fig. 6

30 being a view in the sense of arrow VI of Fig. 7;

Fig. 8, in an illustration similar to Fig. 2, is a

side view of the device according to the invention, merely




15 Fig. 4 is a schematic, sectional view of the coupling region between
the drill rod assenbly and the jacket tube for applying a percussive
stress or conpressive stress onto the jacket tube of the device according
to the invention; Fig. 5 depicts perspective views of internediate 20

el enents, wherein Fig. 5a illustrates the internediate elenent which
serves to transnit a conpressive stresslfrom the drill rod assenbly to the
j acket tube, while Fig. 5b shows an internedi ate el enent for the

transm ssiionliafataing enbel erestircessof r ainet hendeldpe r bdbasserdsd yfeo tte

envel ope 25 tube; Fig. 6 is an illustration of a connection between two
nei ghbor i r}'@j’“}]a‘?cqgetoffgﬁlae‘fae (@ enl arged scale: Fig. 7 is a section

along line VIl wfg Fig. i& trpHghiathe crmeddesn of1netehbdsh ngfj atket tube
elenents, Fig. 6 30 being a viewin the sense of arrow VI of Fig. 7, Fig.
8, in an itonGiFatairianeerding Q. Fig. i% it dds/iBiof Rite RfeVite

accor di.ng fnventi | &5 i ndi ' i i tshe
envel oge t%%eél{;ﬁee%r%%gtcﬁ%tﬁéﬁea%%o%ﬁac%\%ﬁcgé %L}e%%eaafs?gﬁfgl% is a
partially sectimmmed 16| ushr ani arl lofsttteec i@ondimgilat i oo &dgor *i.nghtawsFi g. 8,

wth the drill bit _bein 5 arranged at a distance_from the _envel qpe tube
as in Fig.the ﬁrgl.lllopli%l’n Th i BSELELCEn LRGeS To M g.a%él,t sﬂ%ws%% he

drill bit ik &1 positden, retracted to abut on the envelope tube; Fig. 11
illustrates a section along line XI-XI of Fig. 10 8 in the forenost

portion of the Biwelbpelilibetrakrs R gsedRion alerd ahiv’l ¥T14Et9%atT¥h of the
regIOQOX||8 in the foremost portion of the envelope tube; and

Fig. 12 is a detailed illustration of the region XII

of Fig. 11 on an enlarged scale,

From the illustration according to Figs. 1 and 2, it is
15 apparent that a device for boring, or rotary percussion
drilling, which is generally .denoted by 1, comprises a
drill bit schematically indicated by 2, which is configured
for percussgion or rotary percussion drilling via a drill
rod assembly 3 to excavate wmaterial not illustrated in

20 detail in Figs. 1 and 2.

To the drill bit 2 is connected an envelope tube 4 having a
comparably thick cross section and high strength, which
envelope tube 4, on its end facing away from the drill bit
25 2, comprises a socket 5 in which a jacket tube 6 is
received, said jacket tube 6 not only having a diameter d
that is reduced relative to the diameter D of the envelope

tube 4, but also a reduced wall thickness and strength.

30 The drill bit 2 is directly coupled with the drill rod
assembly 3 via an adapter 7 illustrated in detail in Fig.
3, via which adapter 7 also an entrainment and, in

particular, tensile stress of the envelope tube 4 via an.




of Fig. 11 on an enlarged scale, Fromthe illustration according to Figs. 1
and 2, it is 15 apparent that a device for boring, or rotary percussion
drilling, which is generally denoted by 1, conprises a drill bit
schematically indicated by 2, which is configured for percussion or rotary
percussion drilling via a drill rod assenbly 3 to excavate material not
illustrated in 20 detail in Figs, 1-ada@ 2. To the drill bit 2 is connected
an envel ope tube 4 having a conparably thick cross section and high

strength, i &hne@lWed oOpeehtle 4, i0NuktsacBd fiaCide@aanay of rFary.t b did 11 bit
25 2, conprises a socket 5 in which a jacket tube 6 is received, said
jacket tubefBe@eddonly having a diameter d that is reduced relative to the
di aneter D of the envelope tube 4, but also a reduced wall thickness and
strength. 30 The drill bit 2 is directly coupled with the drill rod
assenbl y 3Comnaideradaptete 7 fddtustutatted the dehaiellope Figbe 34 vihas wh ch
adapter_ 7 also _an_entrai noqent an in. particular, t aa%ée stress of_the

envel ofe tTBBPATIFLVERY . 1379nt el HAHF At e *BPenent™ 8 % t7atedCin ot ail

in Fig. Sbapsrepfested. Sonshdeni ng sheofacs thatambeeenveboperdtherd has a
5 conparatively Iarge l ength and, in addition to an apprqg%iate strength,
al so a di aferErSPPNainegl YitRorResPpoRanagons t At t Hee drarelae bhst ofmed oy

borehol e f - ri hit - i chy 4 i{ lyst §§§i ndetail, it
IS ensur egﬁggg%:%le%\ggl gﬁelwthlt}%gl Zi%t H’WaﬁtE g?clu%a%%tbéodr ilnqg %\n@‘% ‘e 10 §
f easi bl e. @hsufpadkey thbeefiyebbpehtiber écehaedacouthiee sockehg Svohl the

10 feagible.

The jacket tube 6, which is received in the socket 5 on the
envelope tube end facing away from the drill bit 2 is
likewise compressively stressed by the drill rod assembly 3
15 via a further intermediate element 10 illustrated in more
detail in Figs. 4 and 5a, so that the jacket tube 6 1is
likewise introduced into the borehole in the sense of arrow

11 during the advance working of the drill bit 2.

20 From the adapter 7 illustrated on an enlarged scale in Fig.
3, it is to be seen that it comprises a stop surface 12
which cooperates with an accordingly complementarily shaped
stop surface 13 of the intermediate piece 8 depicted in
Fig. 5b, so that an entrainment of the envelope tube 4 will

25 be effected in addition to the advance of the drill bit 2
as the adapter 7 is acted upon in the sense of arrow 9 via
the drill rod assembly screwed into the screwing 14, which

is not illustrated in detail in Fig. 3.

30 In the illustration according to Fig. 3, passage channels
15 as well as exit openings 16 for flushing the drill 2

and/or entraining excavated material as will be explained




envel ope tube end facing away fromthe drill bit 2 is |ikew se
conpressively stressed by the drill rod assenbly 3 15 via a further
i-nternedi ate elenent 10 illustrated in nore detail in Figs. 4 and 5a, so
that the jacket tube 6 is I|ikew se introduced into the borehole in the
sense of arrow 11 during the advance working of the drill bit 2. 20 From
the adapter 7 illustrated on an enlargéd scale in Fig. 3, it is to be seen
that it conprises a stop surface 12 which cooperates with an accordingly
conpl enentiaf ithdyrs hapesil sheposuaiacadiildtabnkiéyi nhelinediedt eviibdne tdhe
depicted in. Fig. 5b, so that an entrainment of the envel ope tube 4 wll 25
be ef fect #faBFddition to the advance of the drill bit 2 as the adapter 7
is acted upon in the sense of arrow 9 via the drill rod assenbly screwed
into the screwing 14, which is not illustrated in detail in Fig. 3. 30 In
the il ustTiat i ortcaovotihteg ¢bemmnf. 1), passelyelshiahnettsratissl dsn igbaids exit

openings 16 fqr. flushin he dril.l. 2 _and/or entrainin eria
as Wl belréxgilrlaﬁsnedq‘- %%é iegr?’anLg’ YA 9681 oWar gﬁgdgﬁygﬁgﬁéﬁggi %cat ed
Wi thin t hecomshodd $1ved . adtheon nber e -pi ek et epmpg 0, Thidi bt sesiricdntstamt ed in

detail 5 in Figs. 4 and 5a, is provided for the gercussive or oqg{essive
action on #re jHHI@MedRLS. SRRt r &0nne8RE - of SUPRBIVRTEF Kedi At e Bl nent

10 and, subsaguen Qf ddein] agkekrkubedd BRI Eeopf bagtkadeviig aist op
surface 1%ﬂ?n th%h¥ggiCWI%#a?he§drill rod assenbly %ﬁprojectfng fromthe
10 bor ehol ghet hegsvoposuthacerillofrodhesdendly ¢d rissaiyns fxpopdiat i ng

with %E)acﬁgée'89é¥ %ggp%%g%ngﬁféégéwifuéga%ﬁelgrill rod asgsembly 3
cooperating with an accordingly complementary stop surface

18.

As is particularly apparent form Figs. 3 to 5, the stop
15 surfaces of both the adapter 7 and the drill rod assembly 3
as well as the stop surfaces 13 and 18, respectively, of
the sleeve-shaped intermediate elements 8 and 10 are each
inclined relative to the longitudinal axis of the drill rod
assembly, which is indicated by 19 in Fig. 4.
20
From Figs. 5a and 5b it is apparent that the stop surface
18 of the intermediate element 10, which is provided
between the drill rod assembly 3 and the jacket tube 6, is
smaller than the stop surface 3 of the intermediate element
25 8 provided between the adapter 7, and hence the drill rod
assembly 3, and the envelope tube 4 such that, in the main,
a larger force will be transmitted onto the envelope tube 4
than onto the jacket tube 6 at an advance movement of the
drill rod assembly 3, thus ensuring that the envelope tube
30 4 be introduced into the borehole to at least the same
extent as the jacket tube 6. Furthermore, it is to be
anticipated that, for the introduction of the envelope tube

4 into the borehole, a larger force 1is required for the




As is particularly apparent formFigs. 3 to 5, the stop 15 surfaces of
both the adapter 7 and the drill rod assenbly 3 as well as the stop
surfaces 13 and 18, respectively, of the sleeve-shaped internediate

el ements 8 and 10 are each inclined relative to the |ongitudinal axis of
the drill rod assenbly, which is indicated by 19 in Fig. 4. 20 From Fi gs.
5a and 5b it is apparent that the stopléurface 18 of the internediate

el enent 10, which is provided between the drill rod assenbly 3 and the

j acket ttﬂprdpeﬂslnSﬂaﬁtetibﬁabfthﬁmstepvshopaceuBeom tére Botenntdicdt e

el ement 25 8 provided betmeen t he 39a ter and ence, the drill rod

assenbl y FPanPRHE et thﬁﬁ e Fid il eS8 SPRSGE force

will be transmdtedepatn the ecswt?éppslafd@@eﬁ oshamOneay e epd ackpt taube 6
at an advance novenent of the drill rod assenbly 3, thus ensuring that the

envel ope tabd 30 vl | ot rideRicerelie et he borehole to at | east the sane
extent _as the jacket tube 6. Furthernore, it is to be anticipated that,
for thé introduction of the envel ope tube 4 into the borehole, a |arger
force is regurigd forard heddidfonpI operakhibhodifcttion Ppickde enkel 6péoyt ube 4
on account of the larger dianeter and, hence, higher friction resistances
fornmed betVRMS the JUER O dretler2Hf 18 hd"FRATTpe YB3 SEnd the wal | of
the borehole. 5 1n Fig. 4 an additional fixation of the jacket tube 6 by
means of a pin or bolt 20 is, noreover, indicated. For a sinple connection

bet ween adfecens |athkeiet ubernd ot Bbe e bwesn aral Bicenihi chaaket | idikated in

Figs. 1% anglgmegts 6’ and 6", which are indicated in Figs. 6 and 7, a

sleeve-shaped element 21 is each provided, with projections
or elevations 22 protruding towards the interior of the
jacket tube 6 being indicated, which engage in respective
depressions or recesses 23 of the jacket tube to ensure the
15 safe connection of adjacent jacket tube elements 6' and 6”.
Said projections or elevations 22 may be preformed such
that the sleeve element 21 has to exhibit an appropriate
elasticity when joining adjacent jacket tube elements 6’
and 6", or they may be formed in the region of
20 predetermined breaking points using a simple tool after the
arrangement of the sleeve-like element 21 in the region of

the jacket tube elements 6’ an 6" to be connected.

A plurality of passage openings 24 are indicated in the
25. envelope tube 4 in a spaced-apart relationship relative to
the drill bit already in the schematic illustrations of
Figs. 1 and 2, wherein the material haulage from the region

of the drill bit 2 is elucidated by way of Figs. 8 to 12.

30 In addition to the passage openings 24 provided at a
distance from the drill bit 2, wherein accordingly offset
or depressed regions 25 extending in the longitudinal

direction are provided about the outer circumference of the




sl eeve-shaped el enment 21 is each provided, with projections or elevations
22 protruding towards the interior of the jacket tube 6 being indicated,
whi ch engage in respective depressions or recesses 23 of the jacket tube
to ensure the 15 safe connection of adjacent jacket tube elenments 6' and
6". Said projections or elevations 22 may be prefornmed such that the

sl eeve el enent 21 has to exhibit an appPopriate elasticity when joining
adj acent jacket tube elenents 6' and 6", or they may be forned in the

regi on of &0rqirgaet hive ned thr ealdurg phat Sotséngna@e Sbfipkhet @xlcaafiterd t he
arrangenment of the sleeve-like elenent 21 _in the regi on of theﬁbacket t ube

el enent s GREHT IRl (FChERbhFREIBIINAIGRERSI Py <ff PasRabBopERiLAYs 4 are

i ndi cat ed i thesc L5 eB¥EhORgst Yhe 4 A spapedapart phekat keashi Bn
relative to the driTl bit alfeady in the schematic illustrations of Figs.
1 and 2, JHer efept heldeat efi ghehaslrlidde Hitord tie thgi sAIien Phetde Indhit 2

is elucidated b 0, i 30,1n i.t.i_gn h S

openi ng’s ?f%er O%F\cll% a{’hg %gﬁvseﬁgh%e rboem the "%&%rltlag'l t&%f V\Eg?%?n%ee
accordi nglsepidsedt ©he deporsspdreegnons 2heexidandieng 7 mpridwerudimg tiudi nal
direction are provided about the outer circunference of_ the envel ope tube 4
to ensure e ROMRE T OFOR HEERV&GSRARY 1Tl 9% al1® &bt i cal |y i ndi cat ed
by 26 into the region of the passage openings 24, it is to be anticipated
that, on the rear side of the drill bit 2 in the region of the end 5 face
27 of the Fmveékop@reuteats, fnut eFigk . willl and el2t ke welgh oas off rohe Hhreont

port1 09 Of S ERPL ST BRI ! nd V0 BECLOGBEAT) AL SRLESRN o0 11
schenati c &1émist algi on ofFilhe sheewdreshapggdrent er nedi aledsigned to be
polygonal and, in particular, substantially triangular with
rounded corners 1n the connection zone to the drill bit 2
go as to enable material to enter the annular or free space
15 between the drill rod assembly 3, or adapter 7, and the
envelope tube 4 in this region too. By the polygonal design
32, 33 of the adapter portion protruding from the envelope
tube 4 and the intermediate element 8, it is ensured that
excavated material present behind the drill bit 2 1is

20 largely disintegrated to enable its safe removal.

For the proper haulage of the material entering the annular
space between the envelope tube 4 and the drill rod
agssembly 3, in particular, through the passage openings 24,
25 a guide means 28 comprised of a thread-like profile or worm
conveyor is additionally provided on the foremost portion
of the drill rod assembly 3. The worm conveyor or guide
means 28 1is, moreover, schematically indicated in Figs. 1
and 2.
30
A rotational movement of the drill bit 2 and the drill rod
assembly 3 in a counter-clockwise sense ensures the safe

haulage of excavated material by the worm conveyor or guide




element 8 in Fig. 5b, the adapter 7 is designed to be polygonal and, in
particul ar, substantially triangular with rounded corners in the
connection zone to the drill bit 2 so as to enable material to enter the
annul ar or free space 15 between the drill rod assenbly 3, or adapter 7,
and the envelope tube 4 in this region too. By the polygonal design 32,
‘33 of the adapter portion protrudi ng-f2Zém-t he envel ope tube 4 and the
internediate elenent 8, it is ensured that excavated material present

behi nd t hemghihd | 29iho2h i Shra@gh atigel ynliBant egued exll tprenaddd Ydtwesaf e
removal . For the proper haul age of the material entering the annul ar. space

between t hel@nFEISPERUbEWPCand (3RS dENS B8 L asS¥hb PSSO pdr 3 ar,
through F%P%@g%h%p%rﬂgfmms 4Qe A PR SR At £ £ OBRET 984191 1oa

thread-like profile or worm conveyor "Is additionally provided on the

f orenost passewnly of3 t hendir itHe r gehckegentsipel3. 6ThEowbewinenveyor drhgyui de
nmeans gﬁ IS ngreovgr s%henatically indicated in Figs. 1 and 2. 30 A

rot at i onal SHBYeTRRt "BPSthe drill bit 2 and the drill rod assenbly 3 in a
counter- clockw se sense ensures the safe haul age of excavated material by
t he worm conveyor or guide - 16 neans 28 both through the annul ar space 31
provi ded bERWEBAILLRE &R etiepettiBatadanddt & HLaHe %Hﬁﬁﬁg%éﬂﬁﬁYléﬁgnd

through t he,apoular,,space i onided  betygenchine driddyiRfl » asseablye By and
t he jacket 1Eluge % Fgl I oW rllzg;upon t he eEés\ﬁenvel ope tul;\re:L . I'n additi oiéyto t he
targeted ahiighccirmzreytior end pelavalest] ciroesparseculam, Bpet heekewlel ope t ube
4 haV%ﬂg ahégigéév%kyexcavated material will, thus, render feasible

the enhancement of both the boring speed and the

directional precision.

For the periodic cleaning of, in particular, the passage
15 openings 24, which may sometimes be obstructed by material
to be removed, the drill bit 2 can be retracted in abutment
on the envelope tube 4 in the sense of arrow 29, whereby a
displacement of the guide means or worm conveyor 28
relative to the passage openings 24 ig effected such that a
20 cleaning effect of the passage openings 24 will be obtained
by entrainment. In addition, a rotational movement of the
drill rod assembly 3 in a sense opposite to the excavation
direction proper, i.e., for instance, in a clock-wise
direction in the illustration depicted in Figs. 9 and 10,
25 is able to effect the cleaning of the passage openings 24
by the reversed conveying direction of the worm conveyor

28.

After cleaning, the drill bit 2 is again acted upon in the
30 sense of arrow 30, cf. Fig. 9, to continue the excavation

procedure.,




hi gh strength and el evated cross section, the selective 10 haul age of
excavated material will, thus, render feasible the enhancenent of both the
boring speed and the directional precision. For the periodic cleaning of,
in particular, the passage 15 openings 24, which may sonetines be
obstructed by material to be renoved, the drill bit 2 can be retracted in
abutment on the envelope tube 4 in thé7sense of arrow 29, whereby a

di spl acenent of the guide nmeans or worm conveyor 28 relative to the
passage opgpi tuesn i S fied efbiseed el the (el Hanio) safdendt] of3 tﬂme
passage openings 24 will be obtained. by entrainment. In addition,

r ot at | onal theveRREFRLQEE t HetbRiri4 | 308 adssenbl3riet n @ende 66;?05|trb§to t he
excavati o r : o] €10,
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assenbly 3 to the envel ope tube 4 and the jacket tube 6 via_the
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V\nththe dari asse IS sett a rotational and a
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are introduced into,the borehol e re in the axial direction
10 WE hout being rotat:tcona].ﬂ; sLXesseé.




or longitudinal direction of the borehole to be produced, 10 w thout being
rotationally stressed. - 18 Cdains: 1. A nethod for boring or drilling, in
particular percussion drilling or rotary percussion drilling, holes in 5
soil or rock, wherein a borehole is formed by a percussive and/or rotary
novenent carried out by a drill bit (2) mnounted on a drill rod assenbly
(3) and a jacket tube (6) coupled wwthathe drill bit (2) is introduced
into the borehole, characterized in that the jacket tube (6) is 10

recei ved ign g socket provided on the end facing away from the drill bit
wor ki ng surface, of an envel ope tube (4) <coupled with the drill bit (2),
and that the jacket tube (6) is subjected to a percussive and/or

conpressi ve stfess n.ts end j ayvay f : dri;lLl hi - 2. A
.met hod acc ?di%g Pgt% ginﬁf?ncﬁggg% ri§%d F%qgggﬁgfhelhbo#%%géé%ggégtress
acting on pdecyaciket dibel {16 @n idisarndoefacssigorawkyi flriom t Heoldrs [dn bi t
(2) is chosen to be smaller than the ggqsiLe stres xerted Qy the dril
bit (2F onfehe CB0OreRtel BPETELBed( %’F.‘fe LR ét ﬁ@&“ﬁ?cg}ydi%é)ef% WHIH 1 or

2, charactgrhzed irdRat mbhendht! | cditidd) odth BymBONE@k iknowpiper(He, is
rotationally mounted rélative to the envel ope tube (4) 25 and/or gacket
tube (6). Wounrtexdthondaadedidi mpd ey, () opangd, achacketeriulR® 9 that

croavaled IMELLALalie Phe' SRPH ELRUETR0 2h0Uisbalid hentopanof Che
and/ or a ppgssegsleOperimracterized in that the jacket tube (6) is
10 received in a socket provided on the end facing away from
the drill bit working surface, of an envelope tube (4}
coupled with the drill bit (2}, and that the jacket tube
(6) is subjected to a percussive and/or compressive stress
on its end facing away from the drill bit (2).
15
2. A method according to claim 1, characterized in that the
compressive stress acting on the jacket tube (6) on its end
facing away from the drill bit (2) is chosen to be smaller
than the tensile stress exerted by the drill bit (2) on the
20 envelope tube (4).

3. A method according to claim 1 or 2, characterized in
that the drill bit (2), in a manner known per se, 1is
rotationally mounted relative to the envelope tube (4)

25 and/or jacket tube (6).

4, A method according to claim 1, 2 or 3, characterized in
that excavated material, via at least one opening provided
in the region of the connection site between the drill bit
30 {(2) and the envelope tube (4) and/or a passage opening
provided at a distance from the connection site between the
drill bit (2) and the envelope tube (4), is introduced into

the annular space (31) defined between the outer periphery




provided at a distance fromthe connection site between the drill bit (2)
and the envel ope tube (4), is introduced into the annular space (31)
defined between the outer periphery - 19 of the drill rod assenbly (3) and
the inner peripheries of the envel ope tube (4) and the adjoi ning jacket
tube (6) and carried off the borehole. 5 5. A device for boring or
drilling, in particular percussion driitPlt+ng or rotary percussion drilling,
holes in soil or rock, wherein a borehole is formed by a percussive

and/ or rota¥ Ve HOVEREN £84r&88e@blyby3a dhil khbi infdr pmuphedies aifdrill
rod assenbly (3) and a jacket tube (6) 10 coupled wth the drill bit (2) is
capabl e oftlisei aBvVelaPe odibEd {4t 02RAe thEr bl BLnidkhr 2REERF 2EHPPN ©Hat the

j acket tu 6)..l.s: [ecel i t (5) provided on the end facing
away frombsferh% c}aar]%]ﬁécgi&%//\or é|nr]ogdaj'z~:ur ]g%e, of an envel ope tube (4) coupled
with the drill bit (2), and that 15 a percussive and/or conpressive stress

i ted on th d of the jacket tub taci fromthe drill
it (D) B AbdoOPEaCRocd ngoTo R ai TES, SEAAIARDer | SO0 HFAHEILIA20 f or

the couplipng-@lsden e&wﬂpﬂ@gt&ber&éar}}m;s&émmﬂ ldrbitidR) hated eave-1ike

internediate el ement (8) is provided or the transmission of a tensile
stress exe??eH 9y rhek dvhpreiBdaadsapbrye( 3F SHPAMFe W e FRFEUBEY ). 25

7. A deviQ%n@f§%gg%#g?é8)ﬁbggggﬁtprc%rr Q@rqﬁﬁprbgeqii@riqhatbgtslggve-like

i nternedi ate e I'S provide or the transm ssion of a
conpr essi veoshtedgbh exertidd byd thesahly (3 asdeablijpcklt dnkehel§lacket

tube (8)- 30814 ASVLS® AREOTGLP 1L A 3P O T SRALAC o4 2 Y
introduced intc the borehole, characterized in that the
jacket tube (6) is received in a socket (5) provided on the
end facing away from the drill bit working surface, of an
envelope tube (4) coupled with the drill bit (2), and that

15 a percussive and/or compressive stress is exerted on the
end of the jacket tube (6) facing away from the drill bit
(2).

6. A device according to claim 5, characterized in that,
20 for the coupling of the envelope tube (4) with the drill
bit (2), a sleeve-like intermediate element (8) is provided
for the transmission of a tensile stress exerted by the

drill rod assembly (3) on the envelope tube (4}.

25 7. A device according to claim 5 or 6, characterized in
that a sleeve-like intermediate element (10) is provided
for the transmission of a compressive strength exerted by

the drill rod assembly (3) on the jacket tube (6}.

30 8. A device according to claim 6 or 7, characterized in
that a stop surface (13, 18) of the sleeve-shaped
intermediate elements (8, 10) provided between the drill

rod assembly (3) and the envelope tube (4} as well as




that a stop surface (13, 18) of the sleeve-shaped internedi ate el enents
(8, 10) provided between the drill rod assenbly (3) and the envel ope tube
(4) as well as - 20 between the drill rod assenmbly (3) and the jacket tube
end facing away fromthe drill bit (2) is each conprised of a stop
surface enclosing an acute angle wth the longitudinal axis (19) of the
«fdrill rod assenbly (3) and the envel ep205-tube (4) and the jacket tube (6),
whi ch stop surfaces cooperate with respective conplenentary stop surfaces

(12, 17) wdcddien dind | aF 0d1 assenblyetBlyon3anandapher jaéketotpbed end
therewith. 10 9. A device according to claim8, characterized in that the

stop surf dacing)awry t feonntienddiidie Ritentht 18) eAFBvFAEBT1EEWEEN & he
drill rod ane I#gﬁ% 4 : e stop
surf ace (%?E?or%u]%/%ée@i nt erc?rgeﬁ?itrae/ﬁe erreént 10% 4'|)olrﬂol?/iﬂdl%’glng;re]nt(‘:)tv\l/er%{ralilt he drill
rod 15 assenbd y((8) aifd e fatket rodbessmthiflaci () amng fthemarheelaprd || bit
(6). 10. A device accordi tao any .on f clains 5.to 9 characterized in
that tRe dffP® bi% (399 11 S KEBRR 2UF per Wg“é,"?’i s%%?aﬁ%% ‘{ef

mount ed reladheeatd Lehepuabepeivbubempdmen@hek jsaeketsunbeds) (141, A
device according to any one of clainms 5to 10, characterized in that the

out er di ankTkerof Dyhefdrhbl 250@mmesopely ubd) (2) axcadaRrtehel Dut @RS &thet er
(d) of thethé@§$§éhtube (6). 12. A device according to any one of clains 5
to 11, characierized in that the envel ope tube (4) has an el evated 30
cross section and/or elevated strength relative to the

10 9. A device according to claim 8, characterized in that the
stop surface (13) of the intermediate element (8} provided
between the drill rod assembly (3) and the envelope tube
(4) 1is larger than the stop surface (18} of the
intermediate element (10) provided between the drill rod

15 assembly (3) and the jacket tube end facing away from the
drill bit (6).

10. A device according to any one of claims 5 to 9,
characterized in that the drill bit (2}, in a manner known
20 per se, is rotationally mounted relative to the envelope

tube (4) and/or jacket tube (6).

11. 2 device according to any one of claims 5 to 10,
characterized in <that the outer diameter (D) of the
25 envelope tube (4) exceeds the outer diameter (d} of the

jacket tube (6}.

12. A device according to any one of claims 5 to 11,
characterized in that the envelope tube (4} has an elevated
30 cross section and/or elevated strength relative to the

jacket tube (6).




j acket tube (6). - 21 13. A device according to any one of clains 5 to 12,
characterized in that, for the connection of adjoining jacket tube

el enents (6', 6"), sleeve-like elenents (21) are provided, each
over | appi ng adj oining end regions of the 5 jacket tube el enents and forned,
or capable of being fornmed, with projections or elevations (22) engagi ng
in conplenentary depressions or recesgés-(23) provided about the

peri pheries of the jacket tube elenents (6', 6"). 10 14. A device according
to claim3, charasveeézetkddrdial tbheas)yeexe- | bke Eleimant s (24) 1are
designed to have reduced material cross sections in the region of the

proj ect i of&FACERBIERT 0AL (2R ankP¥ hdthd hEOPREFEEPFoNRTE 0P BIBVHE %NS

(22) are £ efpReidigfaed g0 cornespondoyi 1 theeiandgpsessigns (23)
of the jacket tube elements (6, 6"J after the arrangenent of the

sl eeve- | i lerelmmentded219acn eterlapping petj pheiiesenst ndmidrckat Ghebe

el enments (6' .. 6") .t be .connected. 20 _15. devi ce ing-t lalm13
or 14, r5cha@‘—’f’;&:}feerri zte%?ne%%etnecfddiaﬂdgnglo@g ar i %6 e?%%ﬁ%% ( )%seﬁlc as,
for instansaued) NwShapedrsisesiOfis SPrgotscaneipnovided f enghheéng in

posi tioni ng and/ or fixing of the sleeve-like elenents (21). 25 16. A device
accor di ng $YRIFYHABS EPRFABSLOPE B3, TRERFIRT ef 23 od PR VERES FHPUthe

region of {ixalpnleihe cenvel opgube. (4) JRADRridl, Bt (2) and/or an

i npact shoe connected therewt east one passage

opening for the introduction of excavated material 30 into the annul ar

space _(31). forned between the .outer ri I

P && )%4- & ev%ce according to Bfa18h§2¥ % a&%%t%&&%%dr%glﬁﬁiﬁﬁb'y

(3) and the*inhe
the sleeve-like elements (21) are designed to have reduced
material cross sections in the region of the projections or
elevations {22), and that the projections or elevations
{22) are capable of being formed to correspond with the

15 depressions (23) of the jacket tube elements (6’, 6") after

the arrangement of the sleeve-like elements (21) on the
outer peripheries of the jacket tube elements (6', 6") to

be connected.

20 15. A device according to claim 13 or 14, characterized in
that additional securing elements (20} such as, for
instance, pin-shaped studs or spigots are provided for the

positioning and/or fixing of the sleeve-like elements (21).

25 16, A device according to any one of claims 5 to 15,
characterized in that, in the region of fixation of the
envelope tube (4) to the drill bit (2) and/or an impact
shoe or adapter (7) connected therewith, at least one
passage opening for the introduction of excavated material

30 into the annular space (31) formed between the outer
periphery of the drill zrod assembly (3) and the inner
peripheries of the envelope tube (4) and the adjoining

jacket tube (6) is provided.




peri pheries of the envel ope tube (4) and the adjoining jacket tube (6) is
provided. - 22 17. A device according to claim 16, characterized in that
the drill bit (2), or an adapter (7) connected therewith, on its rear side
facing away fromthe working surface, is 5 provided with a pol ygona

profile (32) which, at a retraction relative to the envel ope tube (4) ,
‘enters a conplenentary pol ygonal reception opening (33) of the adapter
(7) or internediate elenent (8) for coupling with the envel ope tube (4).
10 18. A device according to claim116 or 17, characterized in that at

| east one passage opening (24), is provided on th eri phery of the

envel ope tﬁ e %4?eggc8 ﬁqgéﬁiﬁ?%r ?}@chﬁﬂneESFSEcgﬁgéZS_tﬁébﬁﬂFﬁé dril

bit (2) angiorgadapt il A7) @ndahhgagpyelone)t ubsiebredirdifiassage

opening opens into the interior of the annular space (31) defined between

t he outer geriphergavt stide drdding cawalssénwhyths) warlinge sunf@ee pdrd phery

of theSenYS%g$§aégbew£€ﬁ. a polygonal profile (32) which, at a
retraction relative to the envelope tube (4), enters a
complementary polygonal reception opening (33) of the

adapter (7} or intermediate element ({8) for coupling with

the envelope tube (4).

10
18. A device according to claim 16 or 17, characterized in
that at least one passage opening (24} is provided on the
periphery of the envelope tube (4) at a distance from the
connection site between the drill bit (2) and/or adapter
15 (7) and the envelope tube (4), which passage opening opens

into the interior of the annular space (31) defined between
the outer periphery of the drill rod assembly (3) and the

inner periphery of the envelope tube (4).




