- 1 METHOD AND DEVI CE FOR DRI LLI NG HOLES IN THE GROUND OR IN ROCK The

present invention relates to a nethod for drilling, in 5 particular
percussion drilling or rotary percussion drilling, holes in soil or rock
material, wherein a borehole is formed by a percussive and/or rotational
rovenent carried out by a drill bit nmounted on a drill rod assenbly,
wherein a plurality of drill heads afejpfbvided 10 on the drill bit, which
dre coupled with the drill rod assenbly and driven independently of one
anot her, an¥ETHRBr &NR PﬁEI@ElF@RbDRILbIN@nBQb@SfI%nTHﬁeGk@W@theiﬂbon
conpletion of a drilling procedure, gln upon conpletion of the
drilling procedure, the drill heads are ecoupled 15 froma rigid coupling

with the drill rod assenbly and nounted to be displaceable in the
directiongggathe center of the borehole The present invention further
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by a dril|9miklifsunt d¥le® a indrisdik obrasswe y makieerieiln awplegedhi t ¢ of
drill hea Jpravid on h rill bit, which ar upl.eable with the
drill rodqgggﬁﬁgly gﬁ% gg)vac% %?ndepeﬁﬁen SSlVF oﬁ%%%CIen5i Flo rein
the drill nveadsrar e:aiemnmlcaabl]@yfaoarallrbgtdmeanaéangnwat drthe eoid | rod
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perCUSSIOgssembly and driven independently of one another, and
wherein the drill bit is removed from the borehole upon
completion of a drilling procedure, wherein upon completion

of the drilling procedure, the drill heads are decoupled

15 from a rigid coupling with the drill rod assembly and
mounted to be displaceable in the direction of the center

of the borehole. The present invention further relates to a

device for drilling, in particular percussion drilling or

rotary percussion drilling, holes in soil or rock material,

20 wherein a borehcle i1is formed by a percussive and/or
rotational movement carried out by a drill bit mounted on a

drill rod assembly, wherein a plurality of drill heads are

provided on the drill bit, which are coupleable with the

drill rod assembly and drivable independently of one

25 another, wherein the drill heads are decoupleable from a
rigid coupling with the drill rod assembly and displaceable

in the direction of the center of the borehole upon

completion of the boring procedure.

30 In the context of methods and devices for drilling, in
particular percussion drilling or rotary percussion
drilling, holes in soil or rock material, various

embodiments are known, especially for the production of




drilling, holes in soil or rock material, various enbodinents are known,
especially for the production of 2 boreholes having | arge cross sections
or large clear widths and for the production of boreholes in which a

j acket or envel ope tube is introduced into the interior of the borehole
substantially i medi ately during the prgduction of 5 the borehole. Thus, it
is, for instance, known in the context<of introducing an envel ope or
jacket tube, to use a drill bit that is divided into a pilot drill bit and
an annul aPCBRRPIeH; Raviper byoeveronsr ehel tan# oot ntprgonpbear i wikdths ar ge
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accordi ng {hekin tign Ve . e_t.aken fr A 613 491
Mor eover, %ﬁ%?lg tcgznlﬁggugr%t ?gr@l&%r?evﬁ?%ﬁ § ﬁlﬁ‘roa i%lglﬁgjf qgggpﬁ'lrét EYrill
heads formneandiat| bitikre Known t oieargly 2%veunt tberahevesnments
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connected with the annular drill bit surrounding the pilot

drill bit, whereupon, after the completion of the borehole,

the pilot drill bit is detached from the annular drill bit

and removed from the borehole along with the drill rod

15 assembly, as can, for instance, be taken from AT-B 408 472.

That known configuration, in particular, involves the

disadvantage of at least the annular drill bit remaining in

the borehole and, hence, being lost.

20 A method and a device according to the kind mentioned above

can be taken from CH-A 613 491.

Moreover, modified configurations in which a plurality of
separate drill heads form a drill bit are known to carry
25 out the above-mentioned method, wherein it is, for
instance, referred to US 3 870 113, US 2 162 314, US 2 400
853, DE-~A 2 157 282, US 1 461 713 and US 3 773 121. Those
known configurations involve the disadvantage that, in
particular, expensive and complex actuating means are
30 provided for the individual and mutually separated drill
heads. If an envelope or Jjacket tube is to be introduced
into the interior of a borehole simultaneocusly with such

actuating means, expensive pivoting mechanisms will have to




30 provided for the individual and nutually separated drill heads. If an
envel ope or jacket tube is to be introduced into the interior of a
borehol e simultaneously with such actuating neans, expensive pivoting
mechani sms will have to 3 be provided in order to optionally renove the
drill bit formed by a plurality of drill heads as well as the drill rod
assenbly fromthe borehol e upon conpregién of the sane. |If no envel ope or

jacket tube is enployed with_such nmeans, 5 such nmeans can only be used in
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assenbly fromthe borehole upon conpletion of the sane. Those known 25
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drive systens for an appropriate

during the production of a borehole as well as the
subsequent option to remove the drill rod assembly along
with the entire drill head or entire drill bit, it 1is,
moreover, known, for instance, from EP-A (0 444 682 or EP-B

15 0 563 561 to provide displaceable elements on a drill bit,
which are placeable into different pivot positions or
operating positions, whereby it 1is to be ensured that a
borehole diameter increased relative to that of an envelope

or Jjacket tube to be introduced at the same time can be

20 produced. With those known devicesg, it is aimed to pivot
the pivotable drill bit parts into a retracted position
upon completion of the borehole in order to enable the
removal of the drill bit and drill rod assembly from the
borehole upon completion of the same. Those known

25 configurations involve the disadvantage of requiring
- complex mechanical drive systems for an approprilate
displacement or pivoting-out of the individual drill head

elements.

30 The present invention aims to further develop a method and
device of the initially defined kind to the effect that the
above-mentioned disadvantages will be avoided while, at the

same time, ensuring, in particular, that the entire drill




di spl acenent or pivoting-out of the individual drill head elenments. 30 The
present invention ains to further develop a nethod and device of the
initially defined kind to the effect that the above-nentioned

di sadvantages will be avoided while, at the sane tinme, ensuring, in
particular, that the entire drill 4 bif, which conprises a plurality of
drill heads, as well as the drill rod assenbly can be rapidly and reliably
removed fromthe conpl eted borehol e upon conpletion of a borehole having,
in particuPhf; Whiehgecwprhetera dplyumkty| efhrdrblhikeads Teasolald @rese
objects, t - or,di in t.1Qn_QqQf i.Ni. 140 al fined
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rod assen&l}l% and fromthe driye elenments, respectively. Due to the fact
that the dffYi head cBRATh&CHd8Eoupt ed 3 T6m ALFPGFE c SFpl LAGIR thise dril |
rod assenblygcypon conpletion of the drilling procedure, which rigid or 15
mechanically firmcoupling with the drill rod assenbly is disconnected for
the realization of the drilling procedure and for the introduction of the

mechani cal ,f or equy . ormihe drilling procedure, it will

subsequent?{} b%8f¥%a% ggi n&gjéé)?%i e ifrllé%ner?e %O(?mgah‘?c?]ﬁel%qi 15° heatfs in a
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10 the drill bit via spring elements upon decoupling from the
drill rod assembly and from the drive elements,
respectively. Due to the fact that the drill heads can be
decoupled from a rigid coupling with the drill rod assembly
upon completion of the drilling procedure, which rigid or

15 . mechanically firm coupling with the drill rod assembly is

- disconnected for the realization of the drilling procedure
~and for the introduction of the méchanical forces required
to perform the drilling procedure, it will subsequently be
feasible in a simple maﬁner to mount the drill heads in a

20 manner displaceable in the direction of the center of the
borehole such that, upon completion of the borehole and
detachment of the rigid coupling with the drill rod
assembly while reducing the outer diameter of the drill
bit, which is defined by the drill heads, the entire drill

25 bit including the plurality of drill heads can be removed
from the borehole along with the drill rod assembly. For a
particularly simple, yet reliable and stable connection
after the disconnection of the rigid coupling between the
drill heads and the drill rod assembly so as to enable the

30 safe removal of the drill bit plus all of the drill heads
from the interior of the borehole, according to the
invention the drill heads are connected with the drill bit

via spring elements upon decoupling from the drill rod




bit, which is defined by the drill heads, the entire drill 25 bit including

the plurality of drill heads can be renoved fromthe borehole along with
the drill rod assenbly. For a particularly sinple, yet reliable and stable
connection after the disconnection of the rigid coupling between the

drill heads and the drill rod assenbly so as to enable the 30 safe renoval
of the drill bit plus all of the drill heads fromthe interior of the
borehol e, according to the invention the drill heads are connected with
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interior of the borehole during the drilling procedure, since even If such
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assenbly fromt interior ore ro& ht

posi tion isamdi d:hrrtehenntreciueedial1rd1mem31|eon5n18é:elcsﬂalolferth@arbdﬂ&dl@t er nal
15 dinenS| ns, of t boreh roduced i medi ately before, in order to
avoi d exce'%¥%%5fr e?rﬁgﬁﬂgéﬁ t h€1NEEr efBER | hherSw@t| a@hd t he

dri |l 1beadsyyethisd M@Ubgck@Eh%'ﬁWesee_§0196‘Ee backihe, St @.a14 naRd removal
of the drill rod assenbly plus the dril an enve ope or
for the proper removal of the entire drill bit together
with the drill rods assembly from the interior of the
borehole, have to be brought into a position in which their
external dimensions are smaller than the internal
15 dimensions of the borehole produced immediately before, in
order to avoid excessive frictional forces between the
borehole 1nner wall and the drill heads, which would
otherwise counteract the simple and rapid removal of the
drill rod assembly plus the drill bit. If an envelope or
20 jacket tube is introduced into the interior of the borehole
during the drilling procedure, the displacement of the
individual drill heads in the direction of the interior or
center of the borehole as proposed by the invention will
safeguard that the elements or drill heads of the drill
25 bit, which, for the production of the borehole, had to have
a larger diameter than the simultaneously introduced
envelope ox jacket tube, will altogether be placeable or
displaceable into a position now having a reduced external
dimension relative to the inner diameter of the jacket tube
30 in order to enable the passage of the entire drill bit with
all the drill heads as well as the drill rod assembly for

removal from the borehole.




- 20 jacket tube is introduced into the interior of the borehole during the

drilling procedure, the displacenent of the individual drill heads in the
direction of the interior or center of the borehole as proposed by the
invention will safeguard that the elenments or drill heads of the drill 25

bit, which, for the production of the borehole, had to have a |arger
di aneter than the sinultaneously introduced envelope or jacket tube, wll

al t oget her_be glgceable or djsplaceable into a position now having a
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borehol e or termnation of the
rigid coupling between the drill rod assembly and the
individual drill heads performing the excavation work;
while additionally ensuring the simple and reliable
decoupling of the drill heads for an additionally provided
15 .displacement in the direction of the center of the borehole

wupon completion of the borehole or termination of the

twdrilling procedure.

20
In order to achieve an adequate excavation performance, it
is proposed according to a further preferred embodiment
that the drill heads, 1in a manner known per se, are
independently set 1in a percussive and/or rotational

25 movement.

In order to prevent overheating of the drill heads or
individual subregions of the same during the excavation
operation, it is proposed according to a further preferred
30 embodiment that the drill heads, in a manner known per se,
are provided with a cooling or flushing f£luid, which is

preferably supplied within the interior of the rod assembly



.drilling procedure. 20 In order to achieve an adequate excavation
performance, it 1is proposed according to a further preferred enbodi nent

that the drill heads, in a manner known per se, are independently set in a
percussive and/or rotational 25 novenent. In order to prevent overheating
of the drill heads or individual subregions of the same during the

excavation operation, it is proposed according to a further preferrgg go
enbodi ment _that the drill]. heads, in a_nmanner known per se, _are. provide
with a cod?i?@ﬁ?ﬁsflﬁﬁﬁﬁikfgllﬁhf WHidH | feageef Wik | ytBappirell wittddt n the
interior odssdebied assenbly 7 elements coupling the drill heads mnth t he
drill rod assenﬁfy. For the proper haul age of the excavated material from
the 5 region of the drill heads, or the working face forned by the dril

heads, it 4 i c j to further ef.erred enbodi nent .t hat
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wor ki ng fq&§r910ﬁﬂ£r,d&ié'p&%é&ge channels substantially extending in
10 the longitudinal direction of the drill bit.

In order to achieve a rapid drilling progress even in the
production of a bore having a large diameter or large clear
width, it is proposed according to a further preferred
15 embodiment that, in a manner known per se, at least three
drill Theads are arranged in a manner substantially

symmetrically distributed about the working face of the
drill bit.

20 To achieve the above-mentioned objects, a device of the
initially defined kind is, moreover, essentially
characterized in that the drill heads are coupled or
coupleable via spring elements, in particular helical
springs, surrounding, in particular, the rod assembly

25 elements between the drill rod assembly and the drill
heads. In order to achieve a sufficiently large
displacement or relocation path of the individual drill
heads in the direction towards the interior of the borehole
while taking into account the conditions brought about by

30 the borehole inner wall and an optionally simultaneously
introduced envelope or jacket tube, according to the
invention the drill heads are coupled or coupleable via

spring elements, in particular helical springs,




20 To achi eve the above-nentioned objects, a device of the initially
defined kind is, noreover, essentially characterized in that the dril
heads are coupled or coupleable via spring elenments, in particular helical
springs, surrounding, in particular, the rod assenbly 25 el enents between
the drill rod assenbly and the drill heads. In order to achieve a
sufficiently large displacenent or rel%cation path of the individual dril
heads in the direction towards the interior of the borehole while taking
i'nt 0o accouPrIdiendongi ti ths proubtilaboutthy 30od headhoemhol e ¢ lewemtval | and

an option I nepusl.y _introduc envel] ope or, jacket tube,_  according
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rod assenbly e|lepents between the drill rod assenbly and the drill heads.
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drilling procgduye so as to subsequently ensure, by the displacement

As already pointed out above, it is thus feasgible in a
simple manner to effect a disconnection of the rigid or
mechanically firm coupling between the drill rod assembly
15 and the drill heads upon -completion of the drilling
procedure so as to subsequently ensure, by the displacement
or displaceability of the individual drill heads in the
direction of the center of the borehole, that the entire
drill with all the drill heads and the drill rod assembly
20 will be reliably removed from the completed borehole. If an
envelope or Jjacket tube is provided, the drill heads are
displaceable into a position having an accordingly reduced
outer periphery in order to enable a free passage through
the interior of the envelope or jacket tube, which will

25 remain in the interior of the borehole.

In order to provide proper coupling of the individual drill
heads with the drill rod assembly as well asg, upon
completion of the borehole, reliakle decoupling of the
30 rigid or mechanically rigid connection between the drill
rod assembly and the drill heads, it is proposed according
to a further preferred embodiment that rod assembly or

drive elements which are displaceable in the interior of




or displaceability of the individual drill heads in the direction of the

center of the borehole, that the entire drill with all the drill heads and
the drill rod assenbly 20 will be reliably renoved fromthe conpleted
borehole. If an envelope or jacket tube is provided, the drill heads are

di spl aceable into a position having an accordingly reduced outer periphery
in order to enable a free passage thrbd@h‘ the interior of the envel ope or
j acket tube, which will 25 remain in the interior of the borehole. In
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drill heads with the drill rod assenbly. Such ro asse y or driv
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according to a 15 further preferre € drill heads, in a

In order to provide reliable cooling of the drill heads
during the excavation work, it is provided according to a
15 further preferred embodiment that the drill heads, in a
manner known per se, are provided with outlet openings for
a cooling or flushing fluid capable of being supplied, in
particular, through the rod assembly elements. For a
structurally simple supply of the cooling or flushing
20 fluid, it is preferably provided according to the invention
that such a cooling or flushing fluid is supplied directly
through the drive or rod assembly elements providing the

coupling between the drill rod assembly and the drill head.

25 For the proper and reliable haulage of excavated material,
it is, moreover, proposed that reception openings for the
discharging of excavated material are provided on the
Working face of the drill bit between the drill heads, to
which passage channels are connected in the interior of the

30 drill bit, as in accordance with a further preferred

embodiment of the device according to the invention.




manner known per se, are provided wth outlet openings for a cooling or
flushing fluid capable of being supplied, in particular, through the rod
assenbly el enents. For a structurally sinple supply of the cooling or
flushing 20 fluid, it is preferably provided according to the invention
that such a cooling or flushing fluid ig supplied directly through the
drive or rod assenbly elenents providing the coupling between the dril
rod asse and the drijll ad. 25 For the proper and reliable haul age of
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the drill bit between e drill heads, to I ch passage c s are
connect ed #FCeFRIANt &P v Brrther 3@réfieireli tembaslinerac conataneachi tdf a

further pr r Lnment_of th evice according to t i nvention. 10
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enbodi nment hgt,each of the drill_heads is actuatable by a percussion

and/ or rotQryP§ihPi FEPRbdRte YR (HelViErPOFEBf Vihe thei lqommon gl ldapabl e
of being sippldesbyhip driving power via the common drill rod assenbly. As
al ready indicated several tines above, the imediate 10 lining of the
borehol e during the drilling procedure is frequently required, in

part] U a0 REOCLG 208 SIS ppbeact bar 1y Losee sol | o

rock nmaterial, in order 106 t he
drillileg pricodsref whehbeeehdisubseauent knei rapede 1he seoreanyal of the

drill rod assenbly and the drill bit upon

frequently required, in particular when producing a
borehole in at least partially loose soil or rock material,
in order to prevent material from breaking in during the
drilling procedure, which would subsequently impede the

15 removal of the drill rod assembly and the drill bit upon
completion of the borehole. In this context, it is proposed
according to a further preferred embodiment that the drill
bit is surrounded by an envelope or jacket tube at least in
its end region facing the interior of the borehole.

20
In order to enable the simple and reliable displacement of
the drill heads in the direction of the center or interior
of the borehole upon completion of the drilling procedure
when using an envelope or jacket tube, it is provided

25 according to a further preferred embodiment that, during
the removal of the drill rod assembly and the drill bit
upon completion of the drilling procedure, drill head rear

sides facing away from the working face cooperate with the

envelope oxr jacket tube, particularly via at least one

30 chamfer.




conpletion of the borehole. In this context, it is proposed according to a
further preferred enbodi nent that the drill bit is surrounded by an

envel ope or jacket tube at least in its end region facing the interior of
the borehole. 20 In order to enable the sinple and reliable displacenent of
the drill heads in the direction of thg center or interior of the borehole
upon conpletion of the drilling proced fe~ when usi ng an envel ope or | acket

tube, it is provided 25 according to a further preferred enmbodi nent that,
during thElrehBvaPLIePWiRE, diShe Feteriskanbril hndet Berdpinedbiln mgmen
conpl eti ongofzihe @4il | ,Lpg Rroc il r. sides facj way
fromthe workaiL ng fgge cogperat e%\?\ﬁ 1?%3 gnve%oif)réa%%rs ] aéc eet%atta‘gdgth‘ya
particul ariilustrated emst tlvmeacSmpdmydey .drawlihg | e ifrol | owi ng, the
invention wll pe.explained .in re detail_ by way of, exenplary enbodi nents
schemat i ca%‘\gr%’/’ flﬁi?%f?%? e%a]fwell%’a%f%‘b%’p%?ﬁﬁ'nggﬁ} e SRV 1
~depi cts pagié al g secdianedst &ehendt i ceisd dantiied Afccdrd ity | i viggyal
steps of the nethod according to the invention using a device according to
t he i nvent1®¥ERpton dMSENBNg® herEFs cien aefdrding otk reter lavenEign Ifmr

illustratigg;{ rif kL pr.qced Fig. |b depicting.the positiqn in
whi ch the rigfgﬁ%gchg%Fggl 8%ﬁpl¥%glbef%éeﬁxFﬁ% fga%??}? hea %gandqt e
drill rod Bbbesttatisgreheadedilang plbgedlieei | Fust r ati mpgike ipigoeedur e of

retracting the dril)] it with al|] of the drjill_ heads and the drill rod

assenbly RO HRpHacEhem e chg it i TeChuteR] (FAURL Mg Kaivaetofitha he
centenoof d:Re1boreReke;and the drill rod assembly is released, and

Fig. 1c illustrating the procedure of retracting the drill
bit with all of the drill heads and the drill rod assembly
upon displacement of the drill heads in the direction of
the center of the borehole;

15 Fig. 2 is a perspective and enlarged view of the position
of the drill heads in an illustration similar to that of
Fig. 1lb; and
Fig. 3, on an enlarged scale, is a top view on the working
face formed by the drill heads, for instance in the sense

20 of arrow IIT of Fig. 1la.

In Figs. 1 and 2, a drill bit is generally denoted by 1,
comprising a plurality of drill heads 2, wherein, in the
embodiment illustrated, three drill heads 2 are arranged in
25 a substantially uniformly spaced-apart manner. The drill
bit 1 is coupled with a drill rod assembly 3 schematically
indicated in Fig. la, wherein each drill head 2 is coupled
via a drive or rod assembly element denoted by 4 in Fig.
la, via the interposition of a hammer 5 or percussion piece
30 as a percussion and/or rotary percussion drive, said hammer
5 being coupled to the drill rod assembly 3 via a
connection plate 6. To actuate the individual hammers 5 or

percussion and/or rotary percussion drives, connection




.15 Fig. 2 is a perspective and enlarged view of the position of the

heads in an illustration simlar to that of Fig. ib; and Fig. 3, on
enl arged scale, is a top viewon the working face formed by the dri
heads, for instance in the sense 20 of arrow Il of Fig. la. In Figs.

and 2, a

drill heads 2, wherein, in the enbodi ment” |IIustrated three drill heads 2
are arranged in 25 a substantlally uni formy spaced-apart nanner.
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As is apparent from the illustration according to Fig. 3,
the drill bit 1 as a whole can be set in a rotational
movement about the central axis defined by the drill rod
assembly 3 1in the sense of arrow 10, vyet also the
individual drill heads 2 can be set in rotational movements
in the sense of arrow 11 such that, in the main, a borehole
9 having an accordingly large cross section or large clear
width can be produced. From the illustration according to
Fig. 3, it 1is further apparent that the drill heads are
each provided with a plurality of outlet openings 12 for a
cooling or flushing fluid, which cooling or flushing fluid
can be supplied to the drill heads wvia the drive or rod
assembly element 4 through a central channel. Excavation
tools comprised, for instance, of hard-material elements or

ingerts are denoted by 21.

In addition, passages 13 are visible in the Figures between
the individual drill heads 2 and hammers 5, respectively,
which passages 13 serve the haulage of excavated material
introduced into the passage channels 13 through passage
openings 14, The passage channels 13 are extended in a non-

illustrated manner as a function of the length of the

he



novenent about the central axis defined by the drill rod 15 assenbly 3 in
the sense of arrow 10, yet also the individual drill heads 2 can be set in
rotational nmovements in the sense of arrow 11 such that, in the main, a
borehole 9 having an accordingly |large cross section or large clear wdth
can be produced. Fromthe illustration_according to 20 Fig. 3, it is
further apparent that the drill heads &fe” each provided with a plurality
of outlet openings 12 for a cooling or flushing fluid, which cooling or

f'l ushi ng kaQFf%POE‘%mt@e ke ppreduced tite drdet Meadznabie t hbedrdaiddadier od

assenbly qh%ggg$ égg% é%. hannel . Excavation 25 tools
conprised, ftor %i?fanh%g, o@%cgﬁﬁc;%t{na Jéaﬁi'al el enments or inserts are denoted

by 21. In addition, passages 13 are visible in the Figures between the
i ndividual _drill heads 2 and hamyers 5, respectively, 30 which passages 13
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decoupled fromthe drill heads”2 as illustrated in

position decoupled from the drill heads 2 as illustrated in

Figs. 1b and 2. In this state, the drill heads, on their

ends 16 facing away from the working face 15, are coupled

with articulation elements 18 wvia spring elements, in

15 particular helical springs 17, so as to provide a

movability and displaceability of the drill heads 2 via the

resilient mounting of the drill heads 2.

During the retraction of the drill bit 1 with all the drill
20 heads 2, a displacement or shift of the drill heads 2 in
the direction towards the center of the borehole 9 is
caused, as 1is clearly apparent from Fig. l¢, so as to

obtain an accordingly elastic movability via the springs

17,
25
From the drawing, it is further apparent that the drill
heads 2, on their rear sides facing the drill bit 1 or
borehole interior, are each provided with a bevel 19 to
enable the reliable entry into the interior of the envelope
30 or jacket tube 8 at a removal of the drill bit 1 in the

sense of arrow 20, as is indicated in Fig. 1lc.




Figs. Ib and 2. In this state, the drill heads, on their ends 16 facing
away fromthe working face 15, are coupled wth articulation elenents 18
via spring elenments, in 15 particular helical springs 17, so as to provide

a novability and displaceability of the drill heads 2 via the resilient
mounting of the drill heads 2. During t_Lge_retraction of the drill bit 1
with all the drill 20 heads 2, a displdcenent or shift of the drill heads

2 in the direction towards the center of the borehole 9 is caused, as is
¢learly apbareht FYERT FIRAT 1RO 2¥7ekore onhiaghearkule ot dishginpvaldest i c
movabi | i tyed a dihg 1SR gs: L4 28 Fromd heydrawipg if.Js fyrther apparent
that the drill l%ad_s 2, on their %e%r@s%dgggfg%\%ir}gltr%ag}ﬂg bi T Pegr
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Fig. |6 -rdéialblethemevedt ofhahen@riiivel apeior packet wiube 5811 yAnqvi ded,

the displacenent_or shift of the drill heads 2 to be effected via the
spring el eiftS 17294 Ehe driéét red oFsemblycantier téfe tsemsisorcdheimrodyr

| i kewi se ep@blgsgthe si.npl d Bzl val . of e_entire drill bit
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i nner wal Itﬁendb hel?c 2 %an, e qlgrji ckly_removed from the borehole 9 w thout
any friction Weh the” bor &hot@y ey T4+t with the borehole inner
10 wall.,

Deviating from the embodiment illustrated in the Figures,
the three drill heads 2 may, for instance, be replaced with
four or more drill heads 2 in order to provide an
15 accordingly large working face. In this case, a central
drill head may be provided, if it is ensured, for instance
by different spring lengths, that, above all, the drill
heads 2 located on the outer peripheral edge are
accordingly displaceable towards the borehole interior
20 after having been decoupled from the drill rod assembly 3

for removal from the borehole 9.




Deviating fromthe enbodinent illustrated in the Figures, the three dril

heads 2 may, for instance, be replaced with four or nore drill heads 2 in
order to provide an 15 accordingly large working face. In this case, a
central drill head may be provided, if it is ensured, for instance by
different spring lengths, that, above all, the drill heads 2 |ocated on
the outer peripheral edge are accordiﬁély di spl aceabl e towards the
borehole interior 20 after having been decoupled fromthe drill rod
assenbly 3 for renoval fromthe Workle®s15 Cl ai ms 1. A nethod
for drilling, in particular percussion drilling or rotary percussion
drilling, holes (9) in soil or rock 5 material, wherein a borehole (9) is
formed by B. permoasisdd ef @inddorl T it imafbamm peardud QUtaby Erdy i1 |
bit (1) nDunteE on a drill rod assenply wherein a plurality of dril
heads (2) &re®B 8Wdé’(?r6’r‘|lstsr3rémdr‘?1f’r”o7’ﬁ%9(13‘01%“ di) dre @bl OF WAdk t he

drill mod meserbly, (@ﬂeﬁ@ﬂndé'BéﬂeﬁglénqueEge@Uﬁﬁegfhﬁn?b) Lléﬁg o

wherein the dr|II bi t (1) _is renoved fromthe borehol pon conpletion
of a dril3® Jpr6@@@!9#@%%@@@%%@0m:a(mrnmdetmmw f &herdail kiimg (

Che ari| | 760 escibly Lo bt o S ED bo 15 IS bt e 1 gaﬁ“”‘

direction @fllhehead‘ser 20f dire posebabe ofnd)cheharart epigediin thalcH he
drill headsﬂ%Z) ar connected with the drill bit él) via spring el enments

(17) uporf G YRRt fdtedr FL Lt o Uk s@fBeybLg) @nd rRémdnhenri ve
el enentgs (ﬂndé@end@@@ﬁ&téfe$ﬂé #bther, and wherein the drill bit (1)

is removed from the borehole (9) wupon completion of a
drilling procedure, wherein upon completion of the drilling
procedure, the drill heads (2) are decoupled from a rigid
coupling with the drill zrod assembly (3) and mounted to be

15 displaceable in the direction of the center of the borehole
{9), characterized in that the drill heads (2) are
connected with the drill bit (1) via spring elements (17)
upon decoupling from the drill rod assembly (3) and from
the drive elements (4, 5}, respectively.

20
2. A method according to claim 1, characterized in that the
drill heads (2) are coupled with the drill rod assembly (3)
via rod assembly or drive elements (4, 5) which are
displaceable within the intérior of the drill bit (1)

25 substantially in the longitudinal direction of the drill
bit (1).

30 3. A method according to claim 1 or 2, characterized in
that the drill heads (2), in a manner known per se, are

independently set 1in a percussive and/or rotational

movement.




2. A nmethod according to claim1, characterized in that the drill heads

(2) are coupled with the drill rod assenbly (3) via rod assenbly or drive
el enents (4, 5) which are displaceable within the interior of the dril

bit (1) 25 substantially in the longitudinal direction of the drill bit
(1). 30 3. A nethod according to claiml or 2, characterized in that the
drill heads (2), in a manner known péri8e; are independently set in a
percussive and/or rotational novenent. 16 4. A nethod according to any
one of clains 1 to 3, <characterized in that the driII heads (2), in a

' k Lded with | i | ushi 5 fl
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el ement s (daroupdiived hendrihidt heads ﬁﬁillvwhtefadtshe gy illig od %&Sﬁ@ﬂ y (3).
5. A nethad according to any one of clainms 1 to 4, 10 characterized in

t hat excavat e n&Sr i 8F i Sk%r Prayised  vibh t'-’#\ecﬂéﬁkiﬂﬁg ¢acd ly@hiden t he
drill Beads)(#], aWchEnlspEEEEQH%On |tugPﬁ§Faa&§tﬁ annel.s %&%&&ox of

substantially extending i di Fection Of t ril
(1). 15 6. tMene@@odsaemblﬂ|a@emenaay (ahecoliptiagnmehd tderid.l h@h@maquer|zed

in that, |n n 0 er se ast three drill heads (2) are
arranged i %hﬁ§$ rfi;ﬂﬁﬁ rﬁ?%ﬁ@%f%y trically distributed about the
wor ki ng 20 face of the drill bit (1). 7. A device for drilling, in

partlcular percu55|on drllllng_
A method according to any one of claims 1 to 4,

10 characterized in that excavated wmaterial is carried off
from the working face between the drill heads (2) and, in
particular, via passage channels (13) substantially
extending in the longitudinal direction of the drill bit
(1) .

15
6.. A method according to any one of c¢laims 1 to 35,
characterized in that, in a manner known per se, at least
three drill Theads (2) are arranged in a manner
substantially symmetrically distributed about the working

20 face of the drill bit (1).

7. A device for drilling, in particular percussion drilling
or rotary percussion drilling, holes (9) in soil or rock
material, wherein a borehole (9) is formed by a percussive
25 and/or rotational movement carried out by a drill bit (1)
mounted on a drill rod assembly (3), wherein a plurality of
'drill heads (2) are provided on the drill bit (1), which
rare coupleable with the drill rod assembly (3) and drivable
independently of one another, wherein the drill heads (2)
30 are decoupleable from a rigid coupling with the drill rod
assembly (3) and displaceable in the direction of the
center of the borehole (9) upon completion of the boring

procedure, characterized in that the drill heads (2) azxe




or rotary percussion drilling, holes (9) in soil or rock material, wherein
a borehole (9) is fornmed by a percussive 25 and/or rotational novenent
carried out by a drill bit (1) nounted on a drill rod assenbly (3),
wherein a plurality of drill heads (2) are provided on the drill bit (1),
which are coupleable with the drill rod assenbly (3) and drivable

-~ independently of one another, wherein #fe-drill heads (2) 30 are

decoupl eable froma rigid coupling with the drill rod assenbly (3) and

di spl aceabfeuphed heoti r estipdreadflet heviaenseriong t kdemenekol €1(79), upon
conpletio ring. ocedure, characterized jn that, the drill heads
(2) are 19p9%%%%§% d?eg%ﬁ%¥e§%¥ﬁn%?a %%??%ﬁné+%%9n{% Q%ﬁ%%c' TmdMS cul ar
hel i cal sprof@gssssubloundiaigsnts) payt betthaen thiee gedlasserblyselgmpts (4)
bet ween th? drill rod assenbly (3L2and the drill heads (2). 5 8. A device
according (o Bt ChRathckerfset®in that rod assembly or drive el enents
(4, 5) gwhich are displaceable in the interior of the drill bit (1) ,
particularly in the |longitudinal direction of the same, are provided for
the 10 couplihgleficheadedifiiheats ¢yimi Th theraciétized assemt yrod 3). 15

9. A devic din o.claim7 or 8 characterized in. that the drill
heads (2),5?%g§8£ n%%réﬁh%ﬁne eredes e E%r%@? daﬁﬁtéh%ﬁi%%ﬁa m*hgs
(12) for atkeolim@xGlor fbeshimg &kuid aspable)of heidg.eupply edn ithe

particul ar t hrough the rod assenbly el enent (4). 20 10. A device
accordi ng L1enGhyUHRabf dAFgCHEOn (Qf gthe same, are provided for the

10 coupling of the drill heads (2) with the drill rod assembly
(3).

15 9. A device according to claim 7 or 8, characterized in
that the drill heads (2), in a manner known per se, are
provided with outlet openings (12) for a cooling or
filushing fluid capable of being supplied, in particular,
through the rod assembly element (4).

20
10. A device according to any one of claims 7 to 9,
characterized in that reception openings (14) for the
discharging of excavated material are provided on the
working face of the drill bit (1) between the drill heads
25 (2), to which passage channels (13) are connected in the

interior of the drill bit (1).

11. A device according to any one of claims 7 to 10,
characterized in that each of the drill heads (2) is
30 actuatable by a percussion and/or rotary drive (5) mounted
in the interior of the drill bit (1) and capable of being
supplied with driving power via the common drill rod

asgembly (3).




characterized in that reception openings (14) for the discharging of

excavated material are provided on the working face of the drill bit (1)
between the drill heads 25 (2), to which passage channels (13) are
connected in the interior of the drill bit (1). 11. A device according to
any one of clainms 7 to 10, characteriiﬁd in that each of the drill heads
(2) is 30 actuatable by a percussion d/or rotary drive (5) nounted in
the interior of the drill bit (1) and capable of being supplied with
driving power via the comon drill rod assenbly (3). 18 12. A device

accordin a : i 7 to. 11 ct that_the.drill
_ ing {9 any aQ@ée% A IByind Ot LL 5 a%Lr?e ube%n{g hat, L he ,dri

bit (1) is surrounde y an envel ope or’ | east |h its

- end regi orch®rdcioemnggadein riﬂmtt orhefdt el bmitehb]l)e id Furkadedeee Boeer di ng
to claim12 qﬂaracterlze %h t, U%Prlng t he renoval of the drill rod
assembl y (B)VERPT h&T ¢3¢ erb| u?’f) on@ComfatT omPoft the®Bfi I1SHPD
procedsr e, fadigl i the haackresr St dase RGdaway fromthe working face
cooperate with the envel ope or jacket tube (8), particularly via at |east

one chanfer (19).
13. A device according to claim 12, characterized in that,

during the removal of the drill rod assembly (3) and the
drill bit (1) upon completion of the drilling procedure,
10 drill head rear sides facing away from the working face
cooperate with the envelope or Jacket tube {8),

particularly via at least one chamfer (19).




