PROCESS AND DEVI CE FOR DRI LLI NG AND LI NI NG OF BORE- HOLES The present
i'nvention relates to a method for drilling, in particul ar i npact
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20 a drill bit mounted on a drill rod assembly, the drill hole
being formed by a percussive and/or rotary movement. In
rotary percussion drilling, the drill bit after each
percussive stress exerted on the same, usually is rotated by
a defined angle and acted upon anew by means of a percussion
25 . tool, wherein, by the alternate displacement of the drill
bit in the direction of rotation and the intermittent
percussion, the material is systematically disintegrated and
broken out -on the surface covered by the drill bit during
the rotary movement. In order to prevent material from
30 breaking into the drill hole optionally extending over a
great length and/or provide for an essentially smooth and
plane lining after completion of the bore, it was, for
instance, proposed to use an accordingly sturdily designed
jacket tube while exerting the percussive movement on the
35 drill bit, for instance, via the jacket tube, the Jjacket
tube, strictly speaking, thus constituting a part of the
drilling or advance working device. It is immediately
apparent that such a jacket tube has to be accordingly
sturdy and thick-walled in order to introduce the high




-2- i npact forces required, from which follows that an
dccordingly increased cross section nust be drilled in order to take
into account the wall thickness of the-jdécket tube. Such a wor ki ng
cross section augnmented by the wall thickness 5 of the jacket tube

I nvol ves an accordi ngly extended period of time for producing a bore,
in parti culialpamit h feraes ockequired} tfrcmnewhioch C&tdi]:@vé or that an

accor di ngl r?‘?.ggi?g incredb &dbk:%sgeﬁéglﬂg.g dihlsle drijlqreedt hlo%ead of

using a Jac |ntro or ces

nor eover, ks il achmtcrttne wallb| t aCKIl?S%f ofi r‘béleccnmkﬁmgtube.

oper ating sts & otking ceBRYE sectibie atigmentdd by Qmé hﬁhﬂ ILhidhésaf ter
corrpletg dri hol,e a dt0|nsert al,ln; or cket tuelnto

the 15 drqu?f ﬂg? eJaFkey {:HP é’e?mﬂﬂilﬁ?ﬁPﬁ =PBaY d; Rericd
mode of prtﬂfed:l,m |ﬁ>1amﬁochm:urg anll;orel, t.hnsgaraiealaﬂ withwhaahd tieck,

breaking i t t BE@' ri xcl uded
for sure, ere?% %n#eokﬁg Q&lf cordi %ay |ncreaségy ?g%gggg 4‘%%
must, of c&HEFeilyed 619¥!¢¢I¢%§11rbbtder to render feasible the subsequent
insertlon of a lining or jacket tube In order to be able to insert

such akini r. 4 acket fube_havi r.eat ube, nust
agai n r%gve read i‘fil?s'}]%ﬂ gB wWaqd hi g gﬁ}troé]uq*pg e'ﬁg pRAGY)| e
its safe iflorcésct imetholisdr havepi tmc¥eovent,chbegomst Hktdwen di Amnswhiiehofa t he
j acket tubejapaditleys shaV| %m@ﬁ td | t
t herefore, %be use g&‘ of J'laé bBﬂfs badg\é?%ﬂ?é %%%ghav%n%%s&%%'% he
lining or FQ@kéirltlt}bebli'a f@@’ﬂ sdet Auilleholeoafiten crmplekionseoft dthe nt o
the jacket driha ade and agsli heapt! v Ohﬁiﬁgr aet eRiret aééﬂe a&n%BCQ{HE ngly
rapldlé itltglgﬂ r|aI f.or soll,dl I n urrounln mat eri a
Al 't er nATi v &S ﬁFn(}hﬂ'éy VS t b t@PHEEF thady sych | ke
or, when plaowcnﬂmgoﬁeprmcetiumes Jisreappidichble3onlnar igi hodfd Chgesdsimnd
henpe for ¢hich2%%e breaking in of material into the completed drill
hole can be excluded for sure, wherein, moreover, an
accordingly increased cross section must, of course, be
20 drilled in order to render feasible the subsequent insertion
of a lining or jacket tube. In order to be able to insert
such a lining or jacket tube having a great length, that
tube must again have a relatively large wall thickness so as
to render feasible its safe introduction. A drill bit
25 . matching with the dimensions of the jacket tube and thus
having a relatively large diameter must, therefore, be used
also in that case.

After having inserted the lining or jacket tube, a roof bolt
30 may, for instance, be inserted into the jacket tube and,

additionally or alternatively, also an accordingly rapidly

setting material for solidifying the surrounding material.

Alternatively, such a lining may serve to accommodate ducts

or the like or, when providi:ig perforations, be used for
35 carrying off liquids and hence for drainage.

Departing from a method for drilling, in particular impact
drilling or rotary percussion drilling, and lining holes in
soil or rock material, the present invention, therefore,
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Departi ng froma met hod for drilling, in particular inpact drilling or

rotary percussion drilling, and lining holes in soil or rock material,
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of the drill hole may be effected already immediately upon
making of the same such that the breaking in of possibly
loose rocks and hence the obstruction of the drill hole can
be safely avoided. By introducing into the drill hole the at
25 .least one jacket tube directly by means of the drill bit by
mere axial action, it is, furthermore, feasible to do with a
very thin-walled jacket tube, since the jacket tube does not
have to absorb and transmit any forces as was the case , for
instance, according to prior art wherein impact forces were
30 exerted onto the drill bit via an accordingly sturdy jacket
tube, and merely must exhibit a sufficient strength in order
to safely avoid bending or a cross sectional reduction
caused by possibly loose rock. In order to ensure the simple
removal of the drill bit together with +the drill rod
35 assembly without changing the position of the jacket tube
within the drill hole after completion of the bore, the
invention, moreover, propcses to remove the drill bit from
the jacket tube at least partially together with the drill
rod assembly. To this end, the drill bit may, for instance,




within the drill hole after conpletion of the bore, the I nventi on,

nor eover, proposes to renove the drill bit from the jacket tube at

| east partially together with the drilk 4 - rod assenbly. To this end, the
drill bit may, for instance, -4-

be divided into a substantially central part and an outer part

surroundi ngpd hgi¢edéd akngal ta | QuBséaﬁéiéﬂijraHeYlt%ﬁﬂ.mﬁért an&a%erov.ﬁ#é‘i.h

t hat, upon det ac% the.central part, thjs mai n corijfnent t he
drill bit Jihe (Rentra iB3TH IR 3 FRPsEAnGIaHLY AT 1 od
assenbly tl‘na:mﬁr téqwch that} ecupon détabbment! eisﬂ:hme:erﬁ:&ia&t paudag this In
order to e t deid | hat t he

j acket tube(s couﬂ?bggvmtk?(}t Kﬁ% b%% d‘%}hﬁ}n%edrﬁ.mv%d Er - the
nevert hel eS¥F il rhﬁal’tﬁ:e‘épmhﬁli/ Witk hthe drail-ﬂ-alrodl esaembl yo fthoeuglr ithe hol e

by tensil e jamidrdibr off Rhe at 1085¢ Ghe! Hachkdrargpeovenent, it is
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the free space provi ween t nd the drill rod
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after the removal of the drill rod assembly and of the

central part of the drill bit, a roof bolt is introduced
20 into the jacket tube(s) and/or a filling is realized with a

solidifying material. |

For the simple extraction of the material worked by means of
the drill bit, it is, moreover, proposed in a preferred

25 - manner that worked material is introduced into the interior
of the jacket tube(s) via at least one aperture provided in
the region following upon the drill bit and is extracted
'from the drill hole in the free space provided between the
jacket tube(s) and the drill rod assembly. By extracting the

30 worked material from the drill hole in the free space
provided between the jacket tube or tubes and the drill rod
assembly, the necessary drill hole cross section may be
further reduced such that the external dimensions of the
drill hole may be adapted substantially to the external

35 diameter of the outer jacket tube, favourably exceeding the
same merely by a slight measure.

In order to solve the objects set out above, a device
according to the invention for drilling, in particular



further reduced such that the external dinensions of the drill hole may
be adapted substantially to the external 35 dianeter of the outer jacket

tube, favourably exceeding the sanmre Srerely by a slight neasure.
In order to solve the objects set out above, a device according to the
invention for drilling, in particular I mpact drilling or
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the production of the drill hole by tensile entrainment
effected in the longitudinal direction of the drill hole and
20 remains within the drill hole after completion of the drill
hole. In order to ensure that the jacket tube(s) mounted on
the external periphery of the drill bit are acted upon
merely in the axial direction of the drill hole even at a
rotary movement of the drill bit, it is, moreover, provided
25 .in a preferred manner that the drill bit is rotatably

connected with the jacke-i: tube(s) via the coupling element.

Wwith a view to providing particularly simple coupling
between the drill bit and the jacket tube entrained in the
30 axial direction by the drill bit at an advance movement, it
is, moreover, proposed in a preferred manner that. the
coupling elements are formed by offset peripheral regions of
the drill bit and of the Jjacket +tube with matching
complementary profiles, optionally by interposing a profiled
35 annular intermediate member. Due to such offset peripheral
regions, which, for instance, may be designed in the manner
of steplike elevations and complementary depressions, the
safe entrainment of the jacket tube during the advance
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30 axi,al direction by the drill bit at an advance novenent, it IS,

noreover, proposed in a preferred manner that the coupling el enents
are formed by offset peripheral regions 6f - the drill bit and of the
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the production of a drill hole. According to a particularly

preferred embodiment, it is provided in this respect that

the connection piece of the at least one jacket tube and/or

the connection zone of the drill bit are made of metal,

25 . synthetic material or a coated material, wherein matching of

the individual materials both of the coupling elements and

of the recessed connection piece of the jacket tube(s) and

the end piece of the drill bit, respectively, is feasible

when using balls of, for instance, metal or synthetic

30 material. An accordingly easy displacement of the balls into

the recesses provided to receive the coupling elements

formed by the balls may, of course, be obtained by

introducing a lubricant, for instance, oil.

35 1In order to prevent forces that start to act on the drill
bit at an advance movement, from being introduced into the
jacket tube, which optionally has a very small cross section
or slight wall thickness, and thus possibly causing
deformation of the same, it is, moreover, proposed that the



30 material. An accordingly easy displacenent of the balls into t he

recesses provided to receive the c}upl ing elenents formed by
the balls may, of course, be obfai‘néd by i ntroduci ng a

| ubricant, for instance oil. 35 In order to prevent forces that start
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As already indicated above, jacket tubes not only may be
used for the subsequent insertion of a roof bolt and hence,

20 in general, providing anchorage of objects, but it may, for
instance, also be provided to effect drainage via the
produced drill hole and the jacket tubes inserted therein.
To this end, the invention preferably proposes that the
jacket tube(s), over its (their) total -length(s) ; is (are)

25  designed +to have perforations substantially uniformly
distributed over the periphery.

In order to ensure the simple removal of the central part of
the drill bit after completion of a drill hole, it is ’
30 moreover, proposed in a preferred manner that the drill bit
at least is comprised of a central inner part and an outer
part which are detachably coupled to each other for common
- advance movement, thé central part of the drill bit having a
slightly smaller external diameter relative to the internal
35 diameter of the inner jacket tube. In order to allow for
particularly simple and reliable coupling of the individual
elements of such a multiple-part drill bit, it is, moreover,
proposed in a preferred manner that, with a view to
rotational entrainment, the central inner part of the drill



di strii buted over the periphery. In order to ensure the sinple renoval

of the central part of the drill bit after conpletion of a drill hole,
it is, 30 noreover, proposed in a préférred manner that the drill bit

at least is conprised of a central inner part and an outer part which
are det ac ably coupl ed to each, ot her for, conm advance novenent, the
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as necessary aCCOI’dI ng to prjor art, In parti
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I npact forces for rotary percussion Illng accordi ngly
thin-wal |l ed jacket tubes will suffice. In this context, the invention

pref erabl \sipicosks thsketh@ubes employed according to the invention
substantially merely have to resist possibly breaking-in
material and need not take up or transmit any forces such
20 as, for instance, impact forces for rotary percussion
drilling, accordingly thin-walled jacket tubes will suffice.
In this context, the invention preferably proposes that the
. jacket tube(s) has (have) a wall thickness of from 1 to 3 mm
and, in particular, about 2 mm such that it is immediately
25 .apparent that, by providing the jacket tubes, the overall
surface to be worked or drilled need to be increased only
slightly and also an accordingly reduced amount of material

- and hence weight will do for the jacket tube(s).

30 According to a particularly preferred embodiment, it is
provided that the jacket tube(s) is (are) made of metal or
synthetic material, thereby enabling accordingly simple
adaptation to the surrounding conditions and, in particular,
to the soil or rock material in which a drill hole is to be

35 produced. While a jacket tube made of metal has an
accordingly high mechanical strength, it may, however, be
disadvantageous with such a configuration that loose or
slack soil or rock layers may potentially affect the usually
very thin-walled jacket tube by causing bending or cross-



j acket tube(s) has (have) a wall thickness of from1l to 3 mm and, in
particul ar, about 2 mmsuch that it is ignediately 25 apparent that, by
providing the jacket tubes, the overallT 7 =~ surface to be worked or drilled
need to be increased only slightly and also an accordingly reduced

anount of materjal and hence weight wll do for the jacket tube(s).
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be regarded as disadvantageous when using jacket tubes made

of synthetic material.

In order to minimize, in particular, in soil or rock layers
25 . comprising readily breaking-in material and thus causing the
. frictional forces acting on the Jjacket tubes to become
especially large, said forces to the major extent possible,
it is proposed according to the invention that two jacket
tubes are arranged substantialiy concentric with each other
30 and held at a distance from each other by means of spacer
elements or stop elements provided in the interspace between
the jacket tubes, preferably on one of the jacket ‘tube
surfaces facing each other. Due to the fact that two Jjacket
tubes are arranged in a substantially concentric and spaced-
35 apart manner, damage to the drill rod assembly may be safely
avoided, on the one hand, even in case of overstressing of
the outer jacket tube by breaking-in material and hence
destruction of, or damage to, the same and, by the drill bit
carrying with it only one of the two substantially con-



of synthetic material. In order to mnimze, in particular, in soil

or rock layers 25 conprising readily bi aking-in material and thus causing
t he frictional forces acting on the ?acket tubes to becone

especially large, said forces to the major extent possible, it is
proposed accordjng to the |nvent|on that two jackeg tybes are arranged
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each ot herotherenand pf toppeevide forerP/RNilY ldlp EiwimntinpwhicHednhen t he

Sibahdiagecizaai SEWERERCII S R e L i;é%fet%ket
tubes are mt%\hgbanghha Subbt aerlydnigy exhermeals idimensians «if agxdll
manner 5 dapgpe 1&%@@ p! 608 A3AEHE! Mnaarrkzetiaﬁsiyforceévaeésﬂg egyt he

one hand, even.in overstres In out er é et tu

br eaki ng- i FhfraiackeF Wﬁen«’s@ partyeq ‘T‘Hcti’-BanFJ-oB? a&%g ucgd Eiﬁé]-}arre
and, by theoIkilinindg diamefarsying with it only one of the two

subst anti al | y con-. - 10 -

centrically arranged jacket tubes, it is feasible, on the ot her hand,
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ext er ngy dtéi@téﬁtfélﬂkﬁénﬁ oggt 6&Eh0‘éﬁir éﬁ'@ two &8 Hééni:f{@éﬂly SHEBaﬁ@éM' ng
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junction nei iac ket tube partions, are de- tach }; coupl ed
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20 enable one jacket tube portion to be entrained after having
undone the fixation of two neighbouring jacket tube portions
with the other jacket tube portion remaining stationary,

thus obtaining a drill hole lining having varying diameters.

25 .In order to ensure complete lining of the drill hole and
concerted entraining of either the internally located or the
externally located jacket tube portions, the device accor-
ding to the invention preferably is devised such that the
concentrically arranged Jjacket tubes in at least one end

30 region each comprise stop elements extending into the
annular space provided between the Jjacket tubes and that
guiding and decoupling means . for adjoining exterzially
located jacket tube portions are arranged in the region of a
connection element, in particular an inner tube sleeve

35 element. By the concentrically arranged jacket tubes com-
prising stop elements extending into the annular space pro-
vided between the jacket tubes in at least one end regiom,
the complete disengagement of the internally and externally
located jacket tubes is safely avoided and the invention,



undone the fixation of two nei ghbouring jacket tube portions wth the

other jacket tube portion remaining stagijonary, thus obtaining a dril
hol e |i ni ng having varyi ng di aneters. 5 1n order to ensure conplete
lining of the drill hole and concerted entraining of either the

internally | ocated or the exterpal |y | ocated | e portionsg. the
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connect abl oit.__g ..external region of the drill bit. In that case, in

. a.ll t. . . !
10 parti cuﬁ:grre, aft egg't the externally arranged jacket tube is- fixed to
the drill bit such that the safe entrainnent of at | east the outer

j acket 13 ubgy sciearaniering) e rEveRtidn willhoelréxplaided iASmolre the
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illustrated in the annexed drawing. Therein:
Fig. 1 is a partially sectioned partial view of a first
embodiment of a device according to the invention for
20 carrying out the method of the invention;
Fig. 2 is a view in the direction of the arrow II of Fig. 1,
on the drill bit of the device according to the invention;
Fig. 3 is an again partially sectioned side view on an
enlarged scale as compared to Fig. 1, over an enlarged
25 _ longitudinal portion of the device of the invention
according to Fig. 1 after removal of the central portion of
the drill bit and the drill rod assembly;
Fig. 4 is a partially sectioned view of a drill hole
produced by the device according to the invention with a set
30 roof bolt;
Fig. 5 shows a modified embodiment of a device according to
the invention for carrying out the method of the invention
in an illustration similar to Fig. 1;
Fig. 6 is a view on the drill bit of that second embodiment
35 in the direction of the arrow VI of Fig. 5;
Fig. 7 in an illustration again similar to Fig. 1 depicts a
modified embodiment of a device according to the invention
for carrying out the method of the invention; and



illustrated in the annexed draw ng. Therein: Fig. 1is a partially

sectioned partial view of a first eppodi nent of a device according to
the invention for 20 carrying out the nethod of the invention; Fig. 2
is aviewin the direction of the arrow Il of Fig. 1, on the drill bit
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20 On the end facing away from the working surfaces of the
drill bit 1, a jacket tube having a relatively small wall
thickness of, for instance, 2 mm is coupled with the drill
bit 1, wherein coupling is effected by means of a profiled
annular intermediate piece 6 engaging, via step- or nose-

25 _like projections 7, in corresponding recesses provided in
the regions both of the annular bit 3 and of the foremost
portion of the external jacket tube 5. An entrained inner
jacket tube 5’ on its upper end region comprises a stop
element 29 tightly abutting on the outer jacket tube 5.

30 Entrainment of the outer jacket tube 5 in the drilling or
advancing direction indicated by arrow 8 is effected via the

coupling 6 by tensile action in the axial direction, while
the drill bit 1 is rotatably mounted relative to the jacket
tubes 5 and 5’ in a manner that this rotating movement will
35 not be impeded during drilling of the drill bit 1. It is,
thus, apparent that the jacket tubes 5 and 5’, which may be
designed in an accordingly thin-walled manner, are entrained
by the drill bit 1, the jacket tubes 5 and 5' surrounding



as, for instance, substantially sem -spherical hard materi al I nsets 4
for working the material. 20 On the_eqpsl £acing away fromthe working
surfaces of the drill bit 1, a jacket tube having a relatively small
wal | t hi ckness of, for instance, 2 nmis coupled with the drill bi t
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subsequently can be conveyed outwards. The drill rod assenbly 9 may

be desi gned as a tube or provided with any other conduit via which a
gaseous oIThe gexternat hioeptamant of akrhige driddl | hdlandoprkss spaoducedutisi nt o

the free %aﬂéawganhﬂea%amﬂgs 5 ovindeflids, betwaan phe griljlg bit 1
and the pa‘ssa%la%%%grl apparent that, when using accord:.ngly thin-
20 walled jacket tubes 5 and 5’ which are merely exposed to
tensile action in the axial direction of the drill hole
caused by the drill bit 1 during the working procedure, the
diameter of the drill hole 13 may altogether be dimensioned
accordingly smaller. After completion of the drill hole 13,
25 the pilot bit 2, which preferably has a cross section
deviating from the circular. form, is decoupled from the
annular bit 3 and drawn off through the jacket tube 5’
together with the drill rod assembly such that the entire
inner space defined by the jacket tube 5’ will be left, for
30 instance, to the introduction of a roof bolt or a filling

mass.

The illustration according to Fig. 3 depicts a larger
longitudinal portion, it being apparent that the pilot bit
35 or central part 2 of the drill bit has already been removed
| together with the drill rod assembly so that only the jacket
tubes or lining tubes 5 and 5’ as well as the annular bit 3
have been left in the drill hole 13. From Fig. 3 it is,
furthermore, apparent that a corresponding coupling element



The external contour of the drill hole to be produced is schematical ly
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the completely extended state, said roof bolt 15 being
additionally supported or braced on the soil bY means of a
screw assembly 16 in its bare zone. In that.case, a suitable
filling mass may have been additionally introduced into the
jacket tubes 5 and 5’ directly with the insertion of the
roof bolt 15 in order to secure anchoring of the foremost
portion with the annular bit 3 having remained in the soil.

In the representation according to Figs. 5 and 6, a modified
empodiment is shown in an illustration similar to Figs. 1
and 2, wherein a jacket tube again denoted by 5 is rotatably
fixed directly to the outer circumference of an annular bit
17 and a pilot bit equipped with cutting edges 18 is denoted
by 19. Fixation to the outer circumference of the annular
bit 17 in this embodiment is realized via appropriately
offset or stepped partial regions both on the annular bit 17
and on the end of the jacket tube 5 facing the drill bit 1,
the corresponding profiled sections being denoted by 20 and
21l. The internally located jacket tube as well as its stop
element are again denoted by 5’ and 29, respectively. The
drill rod assembly coupled with the drill bit 1 is denoted
by 22. Also in this embodiment, the central portion or pilct



Fig..4 illustrates a configuration in which a roof bolt 15 schematically

iI-ndi cated by 15 is insertable, in parLigglar by screwing, after the
drill rod assenbly has been renoved into the jacket tubes 5 and 5'
schematically illustrated in the conpletely extended state, said roof
bolt 15 bej 0, poy t C I s of
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i nstance, for drain n in that case urality of
per f or at i omeoprgﬁﬁggﬂ‘ﬁese‘&?%ﬁ%% BRYyi bR g made °P for :{nstance, a
20 metallic material, the Jjacket tubes 5 and 5’ in the
embodiment represented in Fig. 7 are produced of synthetic
material like the stop element 29. '

Fixation to the drill bit 1 is realized via a plurality of

25 coupling elements in the form of balls 23, which are
" received in corresponding recesses 24 of semi-circular cross
section provided on the rear side of the drill bit 1 and
complementary semi-circular recesses 25 of a connection
piece 26, the connection piece 26 being directly connected

30 with the jacket tube 5 of synthetic material. The balls 23,
which form the coupling elements between the drill bit 1 and

the jacket tube 5, thus constitute a coupling in the manner

of a ball bearing, thereby allowing for accordingly simple
rotation between the jaéket tube 5 and the drill bit 1

35 during a rotary or rotary percussive movement. Since a
jacket tube 5 of synthetic material will exhibit an
accordingly high flexibility, +there are additionally
provided in the region immediately following upon the drill

bit 1 so as to overlap the jacket tube 5, a supporting tube



di stributedly over the |l engths of the jacket tubes 5 and 5' as well as
peri pherally. 15 I n the enbodi nent rLepgesented in Fig. 7, an optionally
mul ti-part drill bit conprising hard naterial insets 4 is agai n denot ed
by 1, jacket tubes entrained by the drill bit 1 being denoted by 5 and
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pulled along each other during the advance of the drill bit
into the rock or earth material. Fig. 8a depicts the first
20 jacket tube portions 5 and 5’ in the telescoped position,
i.e. in the position at the beginning of drilling, viewed in
the direction towards the drill bit 1. The externally
located jacket tube section 5 schematically comprises an
- intermediate member 6 on its leading end, which intermediate
25 member is intended to fix the outer jacket tube portion 5 to
the drill bit 1 not illustrated in Fig. 8, the advance
direction of the drill bit 1 being indicated by arrows 33 in
Fig. 8. On its end facing away from the drill bit, the outer
jacket tube 5 comprises a projection 34, which is slidingly
30 mounted on the inner jacket tube 5’. In an analogous manner,
a projection 29 is provided on the end of the inner jacket
tube 5’ facing the drill bit 1, which projection may
interact with the projection 34 of the outer jacket tube 5
in the extended state.
35
In Fig. 8b, the first two jacket tube portions of both the
outer and inner jacket tubes 5 and 5’ are schematically
indicated, wherein the first jacket tube portion 5, viewed
in the direction towards the drill bit 1, again comprises a



10 bearing surfaces or bearing elenents in the region of the recesses
24 and 25, the connection piece 26 as_wghkl _as the extensi on of the
drill bit 1 |ikew se nay be made of netal or synthetic material or
provi ded with appropriate coatlngs 15 Fig. 8 schenatically
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directi on IBWRTEeT: tho dhave Bvailablgaias canpindag for the drill hole
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20 of the drill bit 1, relative to the sleeve 30 of the inner
jacket tube 57, as illustrated in Fig. 8, whereupon the
outer jacket tube 5, by further advance of the drill bit 1
in the direction of arrow 31, is slidingly guided on the
inner jacket tube 5’ until the stops 29 and 34 provided on
25 the jacket tubes 5 and 5’, respectively, abut each other.

In order that also the length of the first jacket tube
portion 5', viewed from the direction of the drill bit 1,
may be used for lining a drill hole, a tension opposite to
30 the direction of the advance movement is subsequently
induced on the end facing away from the drill bit 1 by
holding fast the outer jacket tube 5, thus causing the
projection 32 of the first outer jacket tube portion 5 to be
torn out of the respective recess of the sleeve 30 of the
35 inner jacket tube 5’ and the jacket tube portion 5 of the
"outer jacket tube, viewed in the direction towards the drill
bit 1, to be slidingly entrained on the first jacket tube
portion 5’ in the direction towards the advance movement.



proj ections may engage in respective recesses of the sleeve 10 elenent 30.
Inm the tel escoped state, both the outer jgcket tube portions 5 and the
i nner jacket tube portions 5 are, thus, firmy interconnected by the
sl eeve 30. _ In order to have available as a lining for the drill hole
15 also t t igbe RO FeQPRashhL rtaer
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i nner j BRKETCY 5-the, s fniGrdanal, | foFCes, acying,. gupﬁﬁ tha,ac)rc]et
outer j&cketubese 5, by further advance of the drill bit 1~ in the
direction of arrow 31, is slidingly guided on the i nner jacket tube 5
until the stops 29 and 34 provided on 25 the jacket tubes 5 and 5',
respectively, abut each other. In order that also the | ength of the
first jacket tube . portion 5, viewed fromthe direction of the dril
bit 1, may be used for lining a drill hole, a tension opposite to 30
the direction of the advance novenent is subsequently i nduced on the
end facing away fromthe drill bit 1 by hol ding fast the outer jacket
tube 5, thus causing the . projection 32 of the first outer jacket tube
portion 5 to be torn out of the respective recess of the sleeve 30 of
the 35 inner jacket tube 5 and the jacket tube portion 5 of the out er
j acket tube, viewed in the direction towards the drill ‘bit 1, to be
slidingly entrained on the first jacket tube portion 5" in the
direction towards the advance novenent. .
18 - In the conpletely extended state, as represented in Fig. 8d,
the lining of the drill hole is thus designed to be profiled, thereby
being able to clearly reduce, in particular, the frictional
forces acting on the jacket 5 tubes.



-19- - C ai ns: 1. Anmethod for drilling,_in particular inpact

drilling or rotary percussion drild iv9g- and |igi ting
5 of roof bolts into holes in soil or rock materi ﬂ'&)ﬁ 'é%fﬁ"éﬁSBEEl‘dr |1
hole (13) is formed by means of a drill bit (1, 2,13 ZCED) noyht ed
on a drillcyrasmggsenbly (9) by a percussive and/ or rotary novememnt and
alining is fornmed by neans of a j acket tube (5), wherein after
conpletion of the drilling 10 procedure the drill bit is renmoved fromthe
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t he axi al ?Pre%tlon b‘__y means of the drill bit (1, 2, q3 17, 19) anly by
tensil e acPénPAn@® PETFYSHLIYR(BRA(AE OGN BBV 39 #od1BL88n#8y and
of the fdrmkd byt meansobfhd tjddket i subat (5)ceHarattetheefatiiethad®

t ube(s 5, gaRd/ a fdJ 1.4 i Z€e ' k4L fying materi al .
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percussion drilling, and lining of and/or inserting of roof bolts into

hol es (13) .in_soil _ or, rock terial, ) ]
( )2. A method accorré%.ng to claim 1, characterized in that the

drill bit (1, 2, 3, 17, 19) is arranged so as to be
rotatable relative to the jacket tube(s) (5).

3. A method according to claim 1 or 2, characterized in

that, after the removal of the drill rod assembly and of the

drill bit, a roof bolt (15) is introduced into the jacket

tube(s) (5) and/or a £filling is realized with a solidifying
25 material. '

4. A method according to claim 1, 2 or 3, characterized in
that worked material is introduced into the interior of the
jacket tube(s) (5) via at least one aperture (11) provided

30 in the region following upon the drill bit (1, 2, 3, 17, 19)
and is extracted from the drill hole (13) in the free space -
provided between the jacket tube(s) (5) and the drill rod
assembly (%9).

35 5. A device for drilling, in particular impact drilling or
rotary percussion drilling, and lining holes (13) in soil or
rock material, wherein a drill bit (1, 2, 3, 17, 19) mounted
on a drill rod asseinbly (9) makes a drill hole (13) by a
percussive and/or rotary movement, characterized in that the
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wherein a drill bit (1, 2, 3, 17, 19) nounted on a drill rod assenbly
(9) makes a drill hole (13) by a percusgove andFor=

- 20 - rotary novenent, characterized in ﬁﬂﬂﬂ&$ﬁg@$h
3, 17, 19) is designed to be divided in its raflal dﬁegcgbg I
on the exta&ga'}x BSE! g'ﬂeri of,the, d?}.bh il aegia,mea‘* “bEeafiaddqCifng jryey

fromthe wor ace, | edst one "t rroundi ng

acket tupe (5
the drill Fadiadsgdigeption agd ihatig %s"rrﬁ \/%’F‘i)é e?ﬁ%’cpﬂé% ?Rethei | |
bit (1) vidrill 8itl gast canemeowid r@oalmrmta;( 6ErciD, thd , wét} Patg,fat ten-
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bit (1,513(917)22)s itpesitivelynncoonecved hwith thekdrill thide(63) (Siavi a
the coupling elLmRNtoIE, ﬁaﬂplzﬁg %ﬁkmentlﬁ% f%deﬁncez%wuﬁaknaehgliba'n14

or 5, characterized In he coupl fent § 20, .2

forned by 8PF§ét'mmentpéF1l ey %OWW% Yrechion ttl'(% dﬁ’?ﬁ- aﬁﬂiﬁf the.

jacket tubg1@9). with matching conplementary profiles, optionally by
i nterposing a profiled annular internediate 20 rrerrber (6). 7. A
device according to claim4 or 5, characterized in that t he coupling

el emeni® ae Rordemidsy acqoindiag tho ofldim |5, chaxasyenizedigbe thatetbeses
(24) provi degr@npiie (37! 43, D) (1 %étaegbnngaﬂnée@éaaaitﬁl&ne jacket

sem -circular Cross nt arg/ recesses (25) provided on
a connect | &8bgi(83e(3) YQB)tB*P ‘t’%‘ép}-h%‘ke?lw 'E) g upon the
drill bit (1). - 30 8. A device according to clai m 7, char acterized in

e 7oA ARG BoRoaEnbrEb B pb e s2br BhpaRBokaRsEba e phat

synt hel$c reieer catipbing elmmettsat €6i,al20, 21) are formed by offset
peripheral regions of the drill bit (2, 17) and of the
jacket tube (5) with matching cbmplementary profiles,
optionally by interposing a profiled annular intermediate
member (6).

8. A device according to claim 5 or 6, characterized in that

the coupling elements are formed by a plurality of balls
(23) arranged in recesses (24) provided on the drill bit (1)

and having substantially semi-circular cross sections and

25 complementary recesses (25) provided on a connection piece
" (26) of the jacket tube(s) (5) following upon the drill bit

(1).

9. A device according to claim 8, characterized in that the

30 connection piece (26) of the at least one Jjacket tube (5)
and/or the connection zone of the drill bit (1) are made of
metal, synthetic material or a coated material.

10. A device ac'cording to any one of claims 5 to 9,

35 characterized in that the coupling elements (6, 20, 21, 23)
between the drill bit (2, 17) and the jacket tube(s) (5) at
least partially are made of a damping material or are coated
with a damping material.
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'35 9. A device according to any one of clains 4 t§ ﬁ‘s@mQ-iASBEENeNi zed

in that the coupling elenments (6, 20, .2%1 23) bet} RERDACER dril]l bit
(2, 17) and the jacket tube(s) (5) at | east p ' a
danping material or are coat ed with a danping material.
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in particukag, r&@i@h@b)bcfhein@r U -drill SBpe pii téoﬁﬂtﬁ.@éz@)} @styddud ed
over the circunference of Qi} j.acket tug i A devi ce
accor di ng PBeaRASIAISf ReRiNG 3 710+ cRAFLECULHT rt e’ﬁ‘i%??]r nPPREE e

j acket 3 ubpésgagés)slimeeruniformiynediptributedalovemngthés)circun{ference
desi gned t gghgug Bgéi‘%éa{“igﬁe(/%e substantially uniformy distributed over

t he peri pher according to any one of clains 4 to 11,
-charac- 15 terlzed in that the drill bit (1) at least is conprised of a

central i nagt pﬁrtdévzicewhc%%d&ﬂgoui:ér t i W chlaims 5 desaghably
coupled to ther%‘%or co Dn ad ance ngrg ﬁg éhe central, part
(2, 19) of ShAEAGERF L2 i) JackpEqntibeld) | 67) ex YR its

di anet H¥ erheu.xtee t ccatad. | nlengah(ﬁp,dl deet e(apé) t helasigned acket thdwe (5).
13. A devi d Vi ew
o rotati ofSFLosaroRe St oty Ul dorhin (O Bk piiced oYk ] ehe'! B
(1) has a PeB3BhEE¥+i on deviating 25 fromthe circular formand is | ed out
of the drill bit (1) t hrough an appropri ate opening of the outer part

ik o 418313 Ac e s0CtoTaiag | RO ARY | IRDxE nGLA4 Encd ortQr 1o
out er 1Sackeharacténibzed5)J.nubﬁhaﬁtIehéy deilgspbdds {(d)t hatextleastd disen-
comprised of a central inner part (2, 19) and an ocuter part
(3) which are detachably coupled to each other for common
advance movement, the central part (2, 19) of the drill bit
(1) having a slightly smaller external diameter relative to
20 the internal diameter of the inner jacket tube (5).

14. A device according to claim 13, characterized in that,

with a view to rotational entrainment, the central inner

part (12) of the drill bit (1) has a cross section deviating

25 from the circular form and is led out of the drill bit (1)

’ through an appropriate opening of the outer part (3) of the
drill bit (1).

15." A device according to any one of claims 5 to 14,

30 characterized in that the external diameter of the outer
jacket tube (5) substantially corresponds to the external
dimensions of the drill bit (1, 2, 3, 17, 19) in the radial
direction.

35 16. A device according to any one of claims 5 to 15,
characterized in that the jacket tube(s) (5) has (have) a
wall thickness of from 1 to 3 mm and, in particular, about 2
m.
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sions of the drill bit (1, 2, 3, 17, 19) in the =g —eli rection.

35 15. A device according to any one of BRains THISISHEEBAS BEE terized
in that the jacket tube(s) (5) has (have) a wall REPCACEDS OP romlto
3 mmand, in particular, about 2 mm - 22
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Cont heri o mehakacter 2887 n' HIRES ) sa e ElpdTS T5ac 15 tate nomadeo

16, charac- of meteili Qedsynthéraic meteridlhe rermval of the drill bit (3, 19)
and of the drill -rod assenbly (9, 22), a roof bolt (15) capabl e of

bei ng braced, for instance, in its portion pro- jecting out of the soil
(16) is nsdBrabhe d8wLce nasgprdg_.gg tteuiany oS8eevwabl eclaims t e jtacka?,t ube

ggzl ed in E:ﬁg.tr&cdé!‘h.ﬁédaﬁ.ﬁ?lr}%ied’cg, t Q£ 88y gglg &fenﬁiv@an 1Mo Eﬂelbrs;fi}ﬁ{l 23
concentric B léyéngfr%ﬁ ﬁi’#ﬁla{:"é ﬁ?§?‘%i¥ §§ m éackPef hE?lByy
means of sp&ééo clapables off beinyg dbeawed s for ﬁ.ﬁQ):apceyl ded itts tpértion
I nt er space B?b‘j@@ﬂ hé ?@@k%tf “&QFS ééilea ]hes 1P’ 9hSE %Qaﬂ.%n gng\’“ofcgtlhe

j acket tube g acrn t her.

accor di 1y E#&F 4B, PESvERhIe iingp ithe piacket tube| d59t the external ly
arranged Jacket t ube (5) is conprised of several parts and, in the
regi on of a Ie t;ﬁf unct on of nei-ghbouri n$ Jacket t ube gortlons

are det acha de aﬁf?ﬁd%’ﬂg itheAR¥upenes §Eyicladns x 2 i 58 (38, 32)
capabl e of QbanechQIMUph.ad hathe twed at jackebt atubesof ame ghkerahded

cl ai m 15 or SYESEAREIATly  ORRBEIET fifen | qach O bendy, (RN zadt“g °

j acket ltiubegn.%{:,ange) fremgach other by means of spacer elements or stop
elements provided in the interspace between the jacket
tubes, preferably on one of the jacket tube -surfaces facing
each other.

20 20. A device according to claim 19, characterized in that at
least the externally arranged jacket tube is comprised of
several parts and, in the region of at least one junction of
neighbouring jacket tube portions, are détachably coupled
with the inner tube via a fixation capable of being

25 decoupled by the relative rotation of neighbouring elements,

" in particular a bayonet catch.

21. A device according to claim 19 or 20, characterized in

that the concentrically arranged jacket tubes in at least
30 one end region each comprise stop elements extending into

the annular space provided between the jacket tubes and that

guiding and decoupling means for adjoining externally

located jacket tube portions are arranged in the region of a

connection element, in particular an inner +tube sleeve
35 element.

22. A device according to claim 19, 20 or 21, characterized
in that the concentrically arranged jacket tubes are
connectable to the external region of the drill bit.
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30 feast one end region each conprise stop elenents (29, 34
into the annul ar space provi ded bet ween28he j acke e
t hat gui ding and decoupling neans for ad- j(ﬂ‘?%&ig—

j acket tube portions are arranged in the regipn ofl@fi__, i

el ement, in particular an 35 inner tube sleeve elerEm 0). 21. A

devi ce acc rd| i ﬁgar erige n4xh
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ext ernal r@@acnccerlheddlnlthbtta@lﬂeast the externally located jacket- 23
- 24ub8 ﬂﬁvaééaéﬁa?ig' Pixd@ B9YtRECaLI1E! BiET 18 to 21,

characterized in that at st the externally | ocated jacket tube (5) is
detachably fixed to the drill bit (1). 5 '
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