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Description

[0001] The invention relates to a method and appara-
tus for down-the-hole drilling according to the preambles
of the independent claims related thereto.

[0002] For example in patent publication FI 75650
there has been presented a boring tool, which is meant
for boring and/or hammer drilling, to be used in connec-
tion with a drill rod unit placed inside a mantle pipe. The
boring tool to be attached at the front end of the drill rod
unit has a center drill, being provided with a cutting unit,
and an eccentric reaming drill, being placed after the
center drill, the reaming drill having also a cutting unit.
The reaming drill moves with respect to the center drill
between a drilling position, in which it is positioned side-
wards in front of the mantle pipe, and a return position,
in which itis withdrawn in radial direction inside the man-
tle pipe. Deviating from earlier solutions, in which the
center drill is in most cases provided with four cutting
parts directed radially and being made of hard metal, the
reamer for its part comprising either one or two radially
directed cutting parts made of hard metal, in the solution
according to the publication in question, the cutting parts
are replaced by bit parts being arranged in a certain man-
ner. With the solution presented in this publication such
constructions of the center drill and the reaming drill have
been aimed that the operating time of the boring tool will
be as long as possible.

[0003] A way to carry out overburden drilling in a more
developed manner compared to prior art, is formerly
known e.g. from Finnish Patent No. 95618. The drilling
head of the drilling unit of the drilling apparatus existing
inside a casing part or in other words a so called casing
pipe according to this patent, is formed of a first frame
part and an annular second frame part, in the drilling sur-
faces of which there has been arranged drilling organs,
such as drill bits or like, of the first and second drilling
means or in other words of the pilot and the reamer. In
this solution the first drilling means that is the first frame
part forming the pilot, is being released from the second
frame part forming the reamer in order to pull the same
alone off from a drilled hole after the drilling situation. In
the solution in question the second organs of the flushing
means for removal of drilling waste being generated are
arranged to lead drilling waste by means of an assembly
belonging to the counterpart surface arrangement, which
connects the said drilling means together for a drilling
situation unrotatively in respect with each other and in
both directions longitudinally, which, in other words, is
being carried out as an advantageous embodiment by
loosening grooves, belonging to a bayonet coupling,
placed longitudinally in the outer periphery of the first
frame part.

[0004] Particularly a so called pile drilling has rapidly
become common in making of both so called micro piles
and large-diameterfoundation piles. An advantage of pile
drilling is among other things the fact that drilled piles
can be mounted quickly and accurately in a desired po-
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sition, direction and depth. Straightness of the piles, ver-
ification of the bottom and accurate positioning are fac-
tors, thanks to which the pile drilling has often taken the
place of pile driving particularly in demanding construc-
tion sites. A drilled pile displaces a corresponding amount
of soil to its volume by bringing up the drilled soil entirely.
This is why not any horizontal strains will be caused that
might brake surrounding structures, which may take
place when piles are rammed. Pile drilling is also rela-
tively silent and quite shakeless (the operating frequency
of the hammer is higher than the natural frequencies of
soil and structures) when compared to piles being
rammed. On the other hand the possibility offered by a
drilled pile to get a casing pipe mounted reliably and with-
out efforts eveninto a sloping rock surface, are superiority
factors when comparing the method to piling by digging.
[0005] Thus a significant number of superiority factors
are related to pile drilling, which in practice very often
make the same as the most recommendable alternative.
Thanks to the pile drilling being the most efficient piling
method also by its production capacity and due to the
fact thatitenables piling with relatively small, easily trans-
portable, and space-saving machines that can be put
quickly into working order, also foundation constructors
almost without exception take up a positive attitude to-
wards the same.

[0006] Pile drilling uses pressurized air for operating
the down-the-hole hammer and as the means for bringing
up the loosened material. Careless use of air in flushing
has brought about, however, some problems, solving of
which is necessary for the standpoint of development
regarding pile drilling.

[0007] Problems caused by flushing air can be divided
in two main categories:

- Useofflushing air may overdrill an excessive amount
of material on surface of the earth, in which case
both the foundation to be built and surrounding struc-
tures are in danger. This is a typical situation partic-
ularly with frictional soil (sand, silt etc.),

- The second problem is due to "pushing" of air into
the soil particularly in case of cohesive soil (such as
clay), whereby air may get drifted around load sup-
porting piles (e.g. rammed wood piles) existing in the
neighbourhood, in which case weight carrying ca-
pacity ofthe pile (or piles) may decrease very quickly.

[0008] Careless use of flushing air has already led to
denial of pile drilling by a down-the-hole hammer among
other things in some sites, which have been grounded
on support of old wood piles driven in cohesive sall, in
which case air that has been "escaped" into the soil has
caused sudden sinkings and cracks in buildings. On the
other hand in some sites, a significantly greater amount
of soil has been overdrilled by flushing air than the piles
have actually replaced, due to which surrounding build-
ings have been caused to tilt.
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[0009] Because down-the-hole hammer drilling is,
however, a very efficient way to operate, applicable for
all soil circumstances and because the piles erected by
the same are straight and reliable, the disadvantages
related to its use need to be eliminated in order to enable
down-the-hole hammer drilling also in the future.
[0010] As stated above, the problems caused by the
use of flushing air in down-the-hole hammer drilling are
usually due to poor professional skill or carelessness of
the operating personnel, butin practice also drill bit struc-
tures and drilling techniques may effect essentially to
arising of the problems. In this context e.g. drill bits are
originally designed usually for rock drilling, whereby the
flushing air must first of all be directed as efficiently as
possible to the drilled point for removing of the particles
quickly in order to avoid multiple crushing, and on the
other hand with such a volume (and speed), that the ma-
terial gets brought up through the casing. This is why the
flushing openings of the drill bits are thus aimed directly
at the rock surface. During drilling the flushing air may
get back upwards along unbroken walls of a rock hole.
The situation is, however, differentin overburden drilling,
whereby the ground may penetrate air even very easily.
In this case turning of the flushing air back to the casing
pipe or in connection therewith is very problematic or
even impossible, if carried out by traditional drill bits. On
the other hand, a large amount of air is needed for lifting
of the soil, which leads also to a high velocity inside the
casing pipe and to very effective blowing of flushing air
directly to the soil.

[0011] Thus a very controlled circulation of flushing
medium is required particularly in pile drilling, but corre-
spondingly also in any other type of down-the-hole drill-
ing, in which liquid, such as water is being used as flush-
ing medium, so that the flushing medium is mainly re-
turned back on the surface of the earth through the casing
pipe, though the soil would be relatively loose. The drilling
action must be performed on the other hand in a space
protected as well as possible so that the pressure of the
ground does not block input openings of the flushing me-
dium or in other words so that the pressure of the flushing
medium to be fed exceeds the pressure of the ground
and on the other hand so that the easiest way for flushing
medium from the drilled point takes place in a desired
manner back to the casing pipe.

[0012] International publication WO 2010/084238 dis-
closes a method and apparatus for down-the-hole drill-
ing, which are meant to overcome the above problems.
This solution is based on a construction according to
Finnish patent no. 95618 in which, the problems de-
scribed above have been taken into consideration by a
modification of the flushing flow arrangement of the
down-the-hole drilling apparatus applied therein. In this
case, the flushing medium is being brought onto the drill-
ing surface and returned therefrom by in respect with
each other separate and axially directed feed flow and
return flow channels, when viewed in a cross-section,
between the first and the second drilling means that is

10

15

20

25

30

35

40

45

50

55

on an outer periphery of the first drilling means and/or in
an inner periphery of the second drilling means.

[0013] The above solution enables extremely simple
first drilling means or pilot regarding construction thereof
particularly thanks to the fact that the flushing medium is
both brought to the drilling surface and removed there-
from together with the drilling waste through a space be-
tween the pilot and the reamer, in which case a flushing
flow is achieved that circulates very efficiently over the
head of the pilot. On the other hand by providing the
drilling head with a guide surface arrangement that con-
trols passage of the flushing medium, drifting of the flush-
ing medium to the drilling surface can be secured by si-
multaneously preventing entering thereof a return flow
channel prior to drifting thereof onto the drilling surface.
[0014] So, the invention enables thus also use of pres-
surized air as the flushing medium in a safe manner fur-
thermore e.g. by providing the drilling head of the drilling
unit, when needed, with a counterpart surface arrange-
ment, which directs passage of the pressurized air flow
so, that it may not get directed to the soil.

[0015] In practice, when drilling certain kind of soil, a
problem has, however, been noticed in the drilling with
the type of drilling apparatus according to WO
2010/084238. This problem is caused by bits of rock or
stones of certain size that get in front of the return flow
openings of the return flow channels on the drilling sur-
face, the openings getting thus blocked by the same
along with drilling waste and soil. When a return flow
opening gets stuck, the flushing flow circulation will get
disturbed, which has a great impact on the whole drilling
system in a way that an excessive amount of flushing
medium may get drifted into the soil, because returning
thereof along with the drilling waste through the return
flow channels is not possible or efficient enough. This
problem may endanger proper functioning of the drilling
apparatus, which otherwise has the capability of avoiding
excessive drifting into the ground of e.g. pressurized air,
being used as the flushing medium.

[0016] Furthermore, patentapplication publication WO
2010/084238 discloses a system for overburden drilling,
having the characteristics defined in the preamble of the
independent claim related to the present apparatus for
down-the-hole drilling. In this solution, in order to make
more efficient return flow of flushing medium together
with drilling waste through the one or more return flow
channels, the drill bit being used in the system comprises
an auxiliary flush assembly for introducing flushing me-
dium from the first flushing means directly to the return
flow channels. In this solution, feeding of an auxiliary flush
flow through the auxiliary flush assembly at a return flow
opening assembly of the return flow channels essentially
to the drilling surface of the drilling device is not, however,
made possible in order to avoid the problems related to
the return flow openings from getting stuck or blocked.
US 2004/0251054 discloses a similar system. Itis an aim
of the method and apparatus according to the present
invention to achieve a decisive improvement in the prob-
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lem described above and thus to raise essentially the
level of prior art. In order to carry out this aim, the method
and apparatus according to the invention are mainly char-
acterized by what has been presented in the character-
izing parts of the independent claims related thereto.
[0017] As the mostimportant advantages of the meth-
od and apparatus according to the invention may be men-
tioned simplicity and efficiency of the constructions and
operating principles enabled by the same first of all
thanks to the fact that it is possible to exploit therewith
drill bit constructions that have already been found tech-
nically very well functionable. On the other hand, by pro-
viding the drilling head with a guide surface arrangement
that controls passage of the flushing medium, drifting of
the flushing medium to the drilling surface can be secured
by simultaneously preventing entering thereof a return
flow channel prior to drifting thereof onto the drilling sur-
face. Return flow of the flushing medium along with the
drilling waste is not at risk thanks to an auxiliary flush
assembly introducing fresh flushing medium that brings
about turbulence at the point of the return flow openings
of the return flow channels essentially on the drilling sur-
face that prevents the openings from getting blocked.
This is carried out efficiently by an auxiliary flush flow,
being led advantageously from a feed channel of the
flushing medium at the center of a first frame part, com-
prising the first drilling means, by one or several auxiliary
distribution channels toward the return flow opening as-
sembly at a sharp angle with respect to a plane essen-
tially parallel with the drilling surface/surfaces. In this way
the return flow opening assembly is kept clear, thus effi-
ciently preventing interruption of the return flow of the
flushing medium along with the drilling waste.

[0018] The invention enables also use of pressurized
air as the flushing medium in a safe way by making sure
adequate functioning of the return flow of the flushing
flow arrangement without a risk of the return flow open-
ings getting stuck. By virtue of the above among other
things overdrilling and foundations of surrounding struc-
tures getting damaged can be avoided, which is nowa-
days being tried to prevent when drilling by present tech-
nique e.g. by protective pilings limiting the drilling site,
which become naturally disproportionately expensive.
With the method and apparatus according to the inven-
tion, bringing about an improvement of safety, it is thus
possible to achieve also clear savings in performing of
the drilling itself.

[0019] Advantageousembodiments of the method and
apparatus according to the invention have been present-
ed in the dependent claims related thereto.

[0020] In the following description the invention is de-
picted in detail with reference to the appended drawings,
in which
in figure 1 is shown a partial longitudinal cross-sec-
tional view of a drilling device construction
presenting prior art,
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infigure 2 is shown a longitudinal cross-sectional
view of an advantageous drilling device ac-
cording to WO 2010/084238, and

infigure 3 is shown a longitudinal cross-sectional
view of an advantageous drilling device be-
longing to the apparatus applying the meth-

od according to the invention,

is shown a perspective view of the embod-
iment shown in figure 3 as seen from the
front, and

in figure 4

is shown a front view of the embodiment
according to figures 3 and 4.

in figure 5

[0021] Theinvention relates to a method for down-the-
hole drilling, the drilling being carried out by an apparatus,
having a drilling device 1 that comprises a casing part 2
and an atleast during a drilling situation essentially inside
thereof existing drilling unit 3, at a drilling head of which
there are at least first drilling means 4 for drilling a center
hole, second drilling means 5 for reaming the center hole
for the casing part 2 and a flushing flow arrangement 6
for leading of a flushing medium onto a drilling surface P
and for returning of drilling waste at least partly internally
inside the casing part 2. The first drilling means 4 are
coupled with the second drilling means 5 first of all power-
transmittedly in order to carry out cooperation thereof at
least during a drilling situation with the second drilling
means 5 for a rotational motion w4, a feeding motion z4
and/or a hammering motion t4, and on the other hand
removably in order to enable removal thereof from the
hole. The casing part 2 is arranged to be drawn into a
hole to be drilled by the drilling unit 3 typically by means
of a casing shoe 8. Furthermore the flushing medium is
being brought by first flushing means 6a of the flushing
flow arrangement 6 onto the drilling surface P and re-
turned from the drilling surface P together with the drilling
waste by second flushing means 6b of the flushing flow
arrangement 6 through axially directed s and in respect
with each other separate feed flow and return flow chan-
nels 6a’, 6b’ that exist, when viewed in a cross section,
between the first and second drilling means 4, 5 that is
on an outer periphery of the first drilling means 4 and/or
an inner periphery of the second drilling means 5. With
reference to figures 3-5 return flow of flushing medium
together with drilling waste through one or more return
flow channels 6b’ is made more efficient by introducing
flushing medium directly from the first flushing means 6a
by means of an auxiliary flush assembly 6c at a return
flow opening assembly 6b’o of the return flow chan-
nel/channels 6b’ essentially on the drilling surface P.

[0022] As an advantageous embodiment, with refer-
encetofigure 3in particular, the drilling head of the drilling
device 1 is formed of a first frame part 4a and a second
frame part 5a, the drilling surfaces P; P1, P2 of which
being provided with drilling organs of the first and the
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second drilling means 4, 5, such as an integrated drilling
part, separate drilling pieces, bits or like. A rotationally
symmetrical reamer is being used as the second drilling
means 5 that has an essentially continuing drilling sur-
face radially, when viewed in a cross-section perpendic-
ular to a longitudinal direction s of the drilling unit 3. The
flushing mediumis being led from a flushing medium feed
channel 6a1, being led centrically to the first drilling
means 4, such as the first frame part 4a, by one or more
distribution channels 6a2 directed outward therefrominto
one or more feed flow channels 6a’ on the outer periphery
of the first drilling means 4, such as the first frame part
4a, at a distance e from the drilling surface P1 of the first
drilling means. Furthermore passage of the flushing me-
dium onto the drilling surface P is preferably guided e.g.
according to figure 2 by a guide surface arrangement X
existing at the drilling head of the drilling unit 3, such as
in connection with the first and/or the second drilling
means 4, 5, by means of which returning of the flushing
medium feed flow from the feed flow channel 6a’ to a
return flow space 6b1 is prevented prior to drifting thereof
onto the drilling surface P. An auxiliary flush flow ff is led
from the flushing medium feed channel 6a1 by one or
more auxiliary distribution channels 6c1, being directed
radially outward therefrom, through an auxiliary flush
opening assembly 6¢2 into one or more, preferably each
return flow channel/channels 6b’.

[0023] Direction of primary flushing medium feed flow
is preferably altered e.g. according to figure 2 by a coun-
terpart surface arrangement y essentially in connection
with the drilling surface P particularly in order to decrease
drifting thereof into the soil by decreasing its kinetic en-
ergy. As a further advantageous embodiment of the
method according to the invention, the auxiliary flush flow
ff is being led toward the return flow opening assembly
6b’o essentially at a sharp angle AN with respect to a
plane essentially parallel with the drilling surface/surfac-
es P; P1, P2.

[0024] The invention also relates to an apparatus for
down-the-hole drilling applying the method described
above that has a drilling device 1 comprising a casing
part 2 and an at least during a drilling situation essentially
inside thereof existing drilling unit 3, at a drilling head of
which there are at least first drilling means 4 for drilling
a center hole, second drilling means 5 for reaming the
center hole for the casing part 2 and a flushing flow ar-
rangement 6 for leading of a flushing medium onto a drill-
ing surface P and for returning of drilling waste at least
partly internally inside the casing part 2. The first drilling
means 4 are coupled with the second drilling means 5
first of all power-transmittedly in order to carry out coop-
eration thereof at least during a drilling situation with the
second drilling means 5 for arotational motion w4, a feed-
ing motion z4 and/or a hammering motion t4, and on the
other hand removably in order to enable removal thereof
from the hole. The casing part 2 is arranged to be drawn
into a hole to be drilled by the drilling unit 3 typically by
means of a casing shoe 8.
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[0025] Furthermore the flushing flow arrangement 6
comprises axially directed s and in respect with each oth-
er separate feed flow and return flow channels 6a’, 6b’
both for bringing of the flushing medium onto the drilling
surface P by means of the first flushing means 6a of the
flushing flow arrangement 6 and returning thereof from
the drilling surface P together with the drilling waste by
means of second flushing means 6b of the flushing flow
arrangement 6, the channels existing, when viewed in a
cross-section, between the first and the second drilling
means 3, 4 that is on an outer periphery of the first drilling
means 4 and/or an inner periphery of the second drilling
means 5. With reference tofigure 3-5, the apparatus com-
prises an auxiliary flush assembly 6¢ for introducing
flushing medium directly from the first flushing means 6a
at a return flow opening assembly 6b’o of the return flow
channel/channels 6b’ essentially on the drilling surface
P in order to make more efficient return flow of flushing
medium together with drilling waste through the one or
more return flow channels 6b’.

[0026] As an advantageous embodiment of the appa-
ratus with reference to figure 3 in particular, the drilling
head of the drilling device 1 is formed of a first frame part
4a and a second frame part 5a, the drilling surfaces P;
P1, P2 of which being provided with drilling organs of the
first and the second drilling means 4, 5, such as an inte-
grated drilling part, separate drilling pieces, bits or like.
A rotationally symmetrical reamer is being used as the
second drillingmeans 5 that has an essentially continuing
drilling surface radially, when viewed in a cross-section
perpendicular to a longitudinal direction s of the drilling
unit 3. The first flushing means 6a of the flushing flow
arrangement 6 comprise a flushing medium feed channel
6a1, being arranged centrically in the first drilling means
4, such as the first frame part 4a, and one or more dis-
tribution channels 6a2, being directed outward there-
from, in order to lead the flushing medium into the feed
flow channel/channels 6a’ on the outer periphery of the
first drilling means 4, such as the first frame part 4a, at
a distance e from the drilling surface P1 of the first drilling
means. Furthermore the flushing flow arrangement 6
comprises preferably e.g. according to figure 2 a guide
surface arrangement X for guiding passage of the flush-
ing medium onto the drilling surface P at the drilling head
of the drilling unit 3, which guide surface arrangement X
prevents returning of the flushing medium feed flow from
the feed flow channel 6a’ to a return flow space 6b1 prior
to drifting thereof onto the drilling surface P. The auxiliary
flush assembly 6¢c comprises one or more auxiliary dis-
tribution channels 6c1, being directed radially outward
from the flushing medium feed channel 6a1, in order to
lead an auxiliary flush flow ff from the flushing medium
feed channel 6a1 through an auxiliary flush opening as-
sembly 6¢2 into one or more, preferably each return flow
channel/channels 6b’.

[0027] The flushing flow arrangement 6 comprises
preferably e.g. according to figure 2 a counterpart surface
arrangement y for altering direction of primary flushing
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medium feed flow essentially in connection with the drill-
ing surface P particularly in order to decrease drifting
thereof into the soil by decreasing its kinetic energy. The
one or more aucxiliary distribution channels 6¢1 are ar-
ranged at an essentially sharp angle AN with respect to
a plane essentially parallel with the drilling surface/sur-
faces P; P1, P2 in order to lead the auxiliary flush flow ff
toward the return flow opening assembly 6b’o.

[0028] Asan advantageous embodiment, the auxiliary
flush assembly 6¢c comprises one or more auxiliary dis-
tribution channels 6c1 going through the first drilling
means 4, such as the first frame part 4a, and ending at
the auxiliary flush opening assembly 6¢2, such as a hole
at a bottom of one or more, preferably each return flow
channel/channels 6b’, at a distance ey from the drilling
surface P1 of the first drilling means 4.

[0029] As afurther advantageous embodiment, the di-
ameter of the one or more auxiliary distribution channels
6¢1 is essentially smaller than the diameter of the one or
more primary flushing medium distribution channels 6a2.
In most typical drillings the diameter is in most cases
between 4-20 mm depending on the diameter of the drill-
ing unit 3.

[0030] Itis clear that the invention is not limited to the
embodiments presented or described above, but instead
it can be modified within the basic idea of the invention
according to the needs at any given time. It is thus clear
that the constructions of the drilling heads being illustrat-
ed in the appended drawings may vary in practice very
much merely when being carried out with differing diam-
eters. Instead of the type of embodiments shown in the
appended drawings, it is naturally possible to use as the
drilling device also other drilling devices that are appli-
cable for the same purpose, in which a casing part is
being exploited in connection with the drilling so that is
most advantageously not rotated when being drawn into
the ground. It is not that significant for the method and
the apparatus according to the invention, either, how the
first and second drilling means are coupled to work, so
that most heterogeneous solutions can be exploited as
the power transmission assemblies between the same
starting from a screw joint locking. Also the casing shoe
can be placed in an integrated manner at the end of the
casing part etc.

Claims

1. Method for down-the-hole drilling, the drilling being
carried out by an apparatus, having a drilling device
(1) that comprises a casing part (2) and an at least
during a drilling situation essentially inside thereof
existing drilling unit (3), at a drilling head of which
there are at least first drilling means (4) for drilling a
center hole, second drilling means (5) for reaming
the center hole for the casing part (2) and a flushing
flow arrangement (6) for leading of a flushing medi-
um onto a drilling surface (P) and for returning of
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drilling waste at least partly internally inside the cas-
ing part (2), whereby the first drilling means (4) are
coupled with the second drilling means (5) first of all
power-transmittedly in order to carry out cooperation
thereof at least during a drilling situation with the sec-
ond drilling means (5) for a rotational motion (w4), a
feeding motion (z4) and/or a hammering motion (t4),
and on the other hand removably in order to enable
removal thereof from the hole, whereby the casing
part (2) is arranged to be drawn into a hole to be
drilled by the drilling unit (3), whereby the flushing
medium is being brought by first flushing means (6a)
of the flushing flow arrangement (6) onto the drilling
surface (P) and returned from the drilling surface (P)
together with the drilling waste by second flushing
means (6b) of the flushing flow arrangement (6)
through axially directed (s) and in respect with each
other separate feed flow and return flow channels
(6a’, 6b’) that exist, when viewed in a cross section,
between the first and second drilling means (4, 5) on
an outer periphery of the first drilling means (4)
and/or an inner periphery of the second drilling
means (5), whereby the flushing medium is being
led from a centrical flushing medium feed channel
(6a1) by one or more distribution channels (6a2) di-
rected outward therefrom into the one or more feed
flow channels (6a’) on the outer periphery of the first
drilling means (4) at a first distance (e) from the drill-
ing surface (P1) of the first drilling means, and where-
in, in order to make more efficient return flow of the
flushing medium together with the drilling waste
through the one or more return flow channels (6b’),
the flushing medium is being introduced from the first
flushing means (6a) by means of an auxiliary flush
assembly (6¢) to the return flow channel/channels
(6b’), wherein an auxiliary flush flow (ff) is being led
from the flushing medium feed channel (6a1) by one
or more auxiliary distribution channels (6¢c1) at a re-
turn flow opening assembly (6b’0) of the return flow
channel/channels (6b’) at a second distance (ey)
from the drilling surface (P1) of the first drilling means
(4), characterized in that said second distance (ey)
being smaller than said first distance (e).

Method according to claim 1 when operating with a
drilling apparatus, in which the drilling head of the
drilling device (1) is formed of a first frame part (4a)
and a second frame part (5a), the drilling surfaces
(P; P1, P2) of which being provided with drilling or-
gans of the first and the second drilling means (4, 5)
comprising an integrated drilling part, separate drill-
ing pieces, bits or like, whereby a rotationally sym-
metrical reamer is being used as the second drilling
means (5) that has an essentially continuing drilling
surface radially, when viewed in a cross-section per-
pendicular to alongitudinal direction (s) of the drilling
unit (3), whereby the flushing medium is being led
from the centrical flushing medium feed channel
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(6a1) in the first frame part (4a) through the one or
more distribution channels (6a2) into the one or more
feed flow channels (6a’) on the outer periphery of
the first frame part (4a) at the first distance (e) from
the drilling surface (P1) of the first drilling means,
and whereby passage of the flushing medium onto
the drilling surface (P) is being guided by a guide
surface arrangement (X) existing at the drilling head
in connection with the first and/or the second drilling
means (4, 5), by means of which returning of the
flushing medium feed flow from the feed flow channel
(6a’) to the return flow space (6b1) is prevented prior
to drifting thereof onto the drilling surface (P), char-
acterized in that, the one or more auxiliary distribu-
tion channels (6¢1) are directed radially outward
from the feed channel (6a1), wherein the auxiliary
flush flow (ff) is being introduced through an auxiliary
flush opening assembly (6¢2) into the one or more
return flow channels (6b’), wherein the auxiliary flush
flow (ff) is being led toward the return flow opening
assembly (6b’0) at a sharp angle (AN) with respect
to a plane essentially parallel with the drilling sur-
face/surfaces (P; P1, P2).

Method according to claim 1 or 2, characterized in
that, direction of primary flushing medium feed flow
is altered by a counterpart surface arrangement (y)
in connection with the drilling surface (P) particularly
in order to decrease drifting thereof into the soil by
decreasing its kinetic energy.

Apparatus for down-the-hole drilling having a drilling
device (1) that comprises a casing part (2) and an
at least during a drilling situation essentially inside
thereof existing drilling unit (3), at a drilling head of
which there are at least first drilling means (4) for
drilling a center hole, second drilling means (5) for
reaming the center hole for the casing part (2) and
a flushing flow arrangement (6) for leading of a flush-
ing medium onto a drilling surface (P) and for return-
ing of drilling waste at least partly internally inside
the casing part (2), whereby the first drilling means
(4) are coupled with the second drilling means (5)
first of all power-transmittedly in order to carry out
cooperation thereof at least during a drilling situation
with the second drilling means (5) for a rotational
motion (w4), a feeding motion (z4) and/or a hammer-
ing motion (t4), and on the other hand removably in
order to enable removal thereof from the hole,
whereby the casing part (2) is arranged to be drawn
into a hole to be drilled by the drilling unit (3), whereby
the flushing flow arrangement (6) comprises axially
directed (s) and in respect with each other separate
feed flow and return flow channels (6a’, 6b’) both for
bringing of the flushing medium onto the drilling sur-
face (P) by means of the first flushing means (6a) of
the flushing flow arrangement (6) and returning
thereof from the drilling surface (P) together with the
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drilling waste by means of second flushing means
(6b) of the flushing flow arrangement (6), the chan-
nels existing, when viewed in a cross-section, be-
tween the first and the second drilling means (3, 4)
on an outer periphery of the first drilling means (4)
and/or an inner periphery of the second drilling
means (5), whereby the flushing medium is arranged
to be led from a centrical flushing medium feed chan-
nel (6a1) by one or more distribution channels (6a2)
directed outward therefrom into the one or more feed
flow channels (6a’) on the outer periphery of the first
drilling means (4) at a first distance (e) from the drill-
ing surface (P1) of the first drilling means, and where-
in, in order to make more efficient return flow of the
flushing medium together with the drilling waste
through the one or more return flow channels (6b’),
the apparatus comprises an auxiliary flush assembly
(6¢) for introducing the flushing medium from the first
flushing means (6a) to the return flow channel/chan-
nels (6b’), wherein the auxiliary flush assembly (6c¢)
comprises one or more auxiliary distribution chan-
nels (6¢1) for directing an auxiliary flush flow (ff) at
a return flow opening assembly (6b’0) of the return
flow channel/channels (6b’) at a second distance
(ey) from the drilling surface (P1) of the first drilling
means (4a1), characterized in that said second dis-
tance (ey) being smaller than said first distance (e).

Apparatus according to claim 4, in which the drilling
head of the drilling device (1) is formed of a firstframe
part (4a) and a second frame part (5a), the drilling
surfaces (P; P1, P2) of which being provided with
drilling organs of the first and the second drilling
means (4, 5) comprising an integrated drilling part,
separate drilling pieces, bits or like, whereby a rota-
tionally symmetrical reamer is being used as the sec-
ond drilling means (5) that has an essentially contin-
uing drilling surface radially, when viewed in a cross-
section perpendicular to a longitudinal direction (s)
of the drilling unit (3), whereby the first flushing
means (6a) of the flushing flow arrangement (6) com-
prise the centrical flushing medium feed channel
(6a1) and the one or more distribution channels
(6a2), in order to lead the flushing medium in the first
frame part (4a) into the one or more feed flow chan-
nels (6a’) on the outer periphery of the first frame
part (4a) at the first distance (e) from the drilling sur-
face (P1) of the first drilling means, and whereby the
flushing flow arrangement (6) comprises a guide sur-
face arrangement (X) for guiding passage of the
flushing medium onto a drilling surface (P) at the
drilling head of the drilling unit (3), which guide sur-
face arrangement (X) prevents returning of the flush-
ing medium feed flow from the feed flow channel
(6a’) to a return flow space (6b1) prior to drifting
thereof onto the drilling surface (P), characterized
in that, the one or more auxiliary distribution chan-
nels (6¢c1) are directed radially outward from the
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flushing medium feed channel (6a1) for introducing
the auxiliary flush flow (ff) through an auxiliary flush
opening assembly (6¢2) into the one or more return
flow channels (6b’) ata sharp angle (AN) with respect
to a plane essentially parallel with the drilling sur-
face/surfaces (P; P1,P2)in orderto lead the auxiliary
flush flow (ff) toward the return flow opening assem-
bly (6b’0).

Apparatus according to claim 4 or 5, characterized
in that the flushing flow arrangement (6) comprises
a counterpart surface arrangement (y) for altering
direction of primary flushing medium feed flow in con-
nection with the drilling surface (P) particularly in or-
der to decrease drifting thereof into the soil by de-
creasing its kinetic energy.

Apparatus according to claim 5 or 6, characterized
in that the auxiliary flush assembly (6¢) comprises
one or more auxiliary distribution channels (6¢1) go-
ing through a first frame part (4a) of the first drilling
means (4) and ending at an auxiliary flush opening
assembly (6¢2) comprising a hole at a bottom of the
return flow channel/channels (6b’).

Apparatus according to any of the preceding claims
4-7, characterized in that diameter of the one or
more auxiliary distribution channels (6¢1) is essen-
tially smaller than the diameter of the one or more
primary flushing medium distribution channels (6a2).

Patentanspriiche

1.

Verfahren fiir Abwartslochbohrungen, wobei das
Bohren durch eine Vorrichtung ausgefiihrt wird, die
eine Bohreinrichtung (1) aufweist, die ein Verroh-
rungsteil (2) und eine wenigstens wahrend einer
Bohrsituation im Wesentlichen innerhalb davon vor-
handene Bohreinheit (3), wobei bei einem Bohrkopf
davon wenigstens erste Bohrmittel (4) zum Bohren
eines Mittellochs, zweite Bohrmittel (5) zum Erwei-
tern des Mittellochs fiir das Verrohrungsteil (2) und
eine Spiulflussanordnung (6) zum Fulhren eines
Spllmediums an eine Bohrflache (P) und zum Zu-
rickleiten von Bohrabgang wenigstens teilweise im
Inneren innerhalb des Verrohrungsteils (2) vorhan-
den sind, umfasst, wobei die ersten Bohrmittel (4)
zuerst Leistung Ubertragend, um wenigstens wah-
rend einer Bohrsituation ihr Zusammenwirken mit
den zweiten Bohrmitteln (5) fir eine Drehbewegung
(w4), fur eine Vorschubbewegung (z4) und/oder fir
eine Schlagbewegung (t4) auszufiihren, und ande-
rerseits abnehmbar, um ihre Enthahme aus dem
Loch zu ermdglichen, mit den zweiten Bohrmitteln
(5) gekoppelt sind, wobei das Verrohrungsteil (2) da-
fur ausgelegt ist, durch die Bohreinheit (3) in ein zu
bohrendes Loch gezogen zu werden, wobei das
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Spllmedium durch axial gerichtete (s) und in Bezug
zueinander getrennte Zufluss- und Riickflusskanale
(6a’, 6b’), die in einem Querschnitt gesehen zwi-
schen den ersten und den zweiten Bohrmitteln (4,
5) an einem AuRenumfang der ersten Bohrmittel (4)
und/oder an einem Innenumfang der zweiten Bohr-
mittel (5) vorhanden sind, durch erste Spilmittel (6a)
der Spilflussanordnung (6) an die Bohrflache (P)
gebrachtwird und von der Bohrflache (P) zusammen
mit dem Bohrabgang durch zweite Spilmittel (6b)
der Splflussanordnung (6) zurtickgeleitet wird, wo-
bei das Spilmedium von einem zentralen Spilme-
dium-Zufuhrkanal (6a1) durch einen oder mehrere
Verteilungskanéle (6a2), die davon in einer ersten
Entfernung (e) von der Bohrflache (P1) der ersten
Bohrmittel in den einen oder die mehrere Zuflusska-
nale (6a’) an dem AuRenumfang der ersten Bohrmit-
tel (4) nach auen gerichtet sind, geleitet sind, und
wobei das Spllmedium von den ersten Spulmitteln
(6a) mittels einer Zusatzspulbaugruppe (6c¢) in den
Rickflusskanal/in die Ruckflusskanéle (6b’) einge-
leitet wird, um einen effizienteren Rickfluss des
Spllmediums zusammen mit dem Bohrabgang
durch den einen oder die mehreren Rickflusskanéle
(6b’) zu veranlassen, wobei ein Zusatzsplilfluss (ff)
von dem Spulmedium-Zufuhrkanal (6a1) durch ei-
nen oder mehrere Zusatzverteilungskanale (6¢1) bei
einer Ruckflusséffnungs-Anordnung (6b’o) des
Ruckflusskanals/der Ruickflusskanéle (6b’) in einer
zweiten Entfernung (ey) von der Bohrflache (P1) der
ersten Bohrmittel (4) geleitet wird, gekennzeichnet
dadurch, dass die zweite Entfernung (ey) kleiner
als die erste Entfernung (e) ist.

Verfahren nach Anspruch 1, beim Arbeiten mit einer
Bohrvorrichtung, in der der Bohrkopf der Bohrein-
richtung (1) aus einem ersten Rahmenteil (4a) und
aus einem zweiten Rahmenteil (5a) gebildet ist, de-
ren Bohrflachen (P; P1, P2) mit Bohrorganen der
ersten und der zweiten Bohrmittel (4, 5), die einen
integrierten Bohrteil, getrennte Bohrstlicke, Bohr-
meifl3el oder dergleichen umfassen, versehen sind,
wobei als die zweiten Bohrmittel (5) ein rotations-
symmetrischer Nachschneider verwendet wird, der
in einem Querschnitt senkrecht zu einer Langsrich-
tung (s) der Bohreinheit (3) gesehen eine radial im
Wesentlichen fortlaufende Bohrflache aufweist, wo-
bei das Spilmedium von dem zentralen Spilmedi-
um-Zufuhrkanal (6a1) in dem ersten Rahmenteil (4a)
Uberden einen oder die mehreren Verteilungskanale
(6a2) in den einen oder die mehreren Zuflusskanale
(6a’) an dem AuRenumfang des ersten Rahmenteils
(4a) in der ersten Entfernung (e) von der Bohrflache
(P1) der ersten Bohrmittel geleitet wird, und wobei
der Durchgang des Spulmediums an die Bohrflache
(P) durch eine bei dem Bohrkopf in Verbindung mit
den ersten und/oder mit den zweiten Bohrmitteln (4,
5) vorhandene Fihrungsflachenanordnung (X) ge-
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fihrt wird, mittels deren das ZurtickflieRen des Splil-
mediumzuflusses von dem Zuflusskanal (6a’) zu
dem Ruckflussraum (6b1) vor dessen Driften an die
Bohrflache (P) verhindert wird, dadurch gekenn-
zeichnet, dass der eine oder die mehreren Zusatz-
verteilungskanale (6¢1) von dem Zufuhrkanal (6a1)
radial nach auf3en gerichtet sind, wobei der Zusatz-
spulfluss (ff) durch eine ZusatzspUl6ffnungs-Anord-
nung (6¢2) in den einen oder die mehreren Riick-
flusskanéle (6b’) eingeleitet wird, wobei der Zusatz-
spulfluss (ff) unter einem spitzen Winkel (AN) in Be-
zug auf eine Ebene im Wesentlichen parallel zu der
Bohrflache/den Bohrflachen (P; P1, P2) in Richtung
der Riickflusséffnungs-Anordnung (6b’o) geleitet ist.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die Richtung des priméren
Spllmediumzuflusses durch eine Gegenoberfla-
chenanordnung (y) in Verbindung mit der Bohrflache
(P) geéndert wird, insbesondere, um sein Driften in
den Boden durch Verringern seiner kinetischen En-
ergie zu verringern.

Vorrichtung fur Abwartslochbohrungen, die eine
Bohreinrichtung (1) aufweist, die ein Verrohrungsteil
(2) und eine wenigstens wahrend einer Bohrsituation
im Wesentlichen innerhalb davon vorhandene Boh-
reinheit (3), wobei bei einem Bohrkopf davon we-
nigstens erste Bohrmittel (4) zum Bohren eines Mit-
tellochs, zweite Bohrmittel (5) zum Erweitern des
Mittellochs fiir das Verrohrungsteil (2) und eine Spul-
flussanordnung (6) zum Fihren eines Spulmediums
an eine Bohrflache (P) und zum Zuriickleiten von
Bohrabgang wenigstens teilweise im Inneren inner-
halb des Verrohrungsteils (2) vorhanden sind, um-
fasst, wobei die ersten Bohrmittel (4) zuerst Leistung
Ubertragend, um wenigstens wahrend einer Bohrsi-
tuation ihr Zusammenwirken mit den zweiten Bohr-
mitteln (5) fir eine Drehbewegung (w4), fir eine Vor-
schubbewegung (z4) und/oder fur eine Schlagbewe-
gung (t4) auszufiihren, und andererseits abnehm-
bar, um ihre Entnahme aus dem Loch zu ermdgli-
chen, mitden zweiten Bohrmitteln (5) gekoppeltsind,
wobei das Verrohrungsteil (2) dafiir ausgelegt ist,
durch die Bohreinheit (3) in ein zu bohrendes Loch
gezogen zu werden, wobei die Spulflussanordnung
(6) axial gerichtete (s) und in Bezug zueinander ge-
trennte Zufluss- und Riickflusskanale (6a’, 6b’), so-
wohl, um das Spullmedium mittels erster Spulmittel
(6a) der Spiilflussanordnung (6) an die Bohrflache
(P) zu bringen, als auch, um es von der Bohrflache
(P) zusammen mit dem Bohrabgang mittels zweiter
Spulmittel (6b) der Spilflussanordnung (6) zurlick-
zuleiten, umfasst, wobei die Kanale in einem Quer-
schnitt gesehen zwischen den ersten und den zwei-
ten Bohrmitteln (3, 4) an einem AuRenumfang der
ersten Bohrmittel (4) und/oder einem Innenumfang
der zweiten Bohrmittel (5) vorhanden sind, wobei
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das Spullmedium dafiir ausgelegtist, von einem zen-
tralen Spilmedium-Zufuhrkanal (6a1) durch einen
oder mehrere Verteilungskanale (6a2), die davon in
einer ersten Entfernung (e) von der Bohrflache (P1)
der ersten Bohrmittel in den einen oder die mehrere
Zuflusskanale (6a’) an dem AuRenumfang der ers-
ten Bohrmittel (4) nach auRen gerichtet sind, geleitet
zu werden, und wobei die Vorrichtung eine Zusatz-
spulbaugruppe (6c) umfasst, um das Spllmedium
von den ersten Spulmitteln (6a) in den Riickflusska-
nal/in die Ruckflusskanéle (6b’) einzuleiten, um ei-
nen effizienteren Rickfluss des Spllmediums zu-
sammen mit dem Bohrabgang durch den einen oder
die mehreren Rickflusskanale (6b’) zu veranlassen,
wobei die Zusatzspllbaueinheit (6c) einen oder
mehrere Zusatzverteilungskanale (6¢1) umfasst, um
einen Zusatzspilfluss (ff) bei einer Rickflussoff-
nungs-Anordnung (6b’o) des Ruckflusskanals/der
Ruckflusskanale (6b’) in einer zweiten Entfernung
(ey) von der Bohrflache (P1) der ersten Bohrmittel
(4a1) zu leiten, gekennzeichnet dadurch, dass die
zweite Entfernung (ey) kleiner als die erste Entfer-
nung (e) ist.

Vorrichtung nach Anspruch 4, in der der Bohrkopf
der Bohreinrichtung (1) aus einem ersten Rahmen-
teil (4a) und aus einem zweiten Rahmenteil (5a) ge-
bildet ist, deren Bohrflachen (P; P1, P2) mit Bohror-
ganen der ersten und der zweiten Bohrmittel (4, 5),
die einen integrierten Bohrteil, getrennte Bohrsti-
cke, BohrmeilRel oder dergleichen umfassen, verse-
hen sind, wobei als die zweiten Bohrmittel (5) ein
rotationssymmetrischer Nachschneider verwendet
wird, der in einem Querschnitt senkrecht zu einer
Langsrichtung (s) der Bohreinheit (3) gesehen eine
radial im Wesentlichen fortlaufende Bohrflache auf-
weist, wobei die ersten Spilmittel (6a) der Spilfluss-
anordnung (6) den zentralen Spilmedium-Zufuhrka-
nal (6a1) und den einen oder die mehreren Vertei-
lungskanale (6a2) umfassen, um das Spilmedium
in dem ersten Rahmenteil (4a) in den einen oder die
mehreren Zuflusskanale (6a’) an dem Auflenumfang
des ersten Rahmenteils (4a) in der ersten Entfer-
nung (e) von einer Bohrflache (P1) der ersten Bohr-
mittel zu leiten, und wobei die Spulflussanordnung
(6) eine Fihrungsflachenanordnung (X) umfasst, um
den Durchgang des Spiilmediums an die Bohrflache
(P) bei dem Bohrkopf der Bohreinheit (3) zu fihren,
wobei die Fuhrungsflachenanordnung (X) das Zu-
rickflieBen des Spilmediumzuflusses von dem Zu-
flusskanal (6a’) zu dem Ruckflussraum (6b1) vor
dessen Driften an die Bohrflache (P) verhindert, da-
durch gekennzeichnet, dass der eine oder die
mehreren Zusatzverteilungskanale (6¢c1) von dem
Spllmedium-Zufuhrkanal (6a1) radial nach aulen
gerichtet sind, um den Zusatzsplilfluss (ff) durch eine
Zusatzspuléffnungs-Anordnung (6c2) unter einem
spitzen Winkel (AN) in Bezug auf eine Ebene im We-
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sentlichen parallel zu der Bohrfliche/den Bohrfla-
chen (P; P1, P2) in den einen oder die mehreren
Ruckflusskanale (6b’) einzuleiten, um den Zusatz-
spulfluss (ff) in Richtung der Riickfluss6ffnungs-An-
ordnung (6b’0) zu leiten.

Vorrichtung nach Anspruch 4 oder 5, dadurch ge-
kennzeichnet, dass die Spiilflussanordnung (6) ei-
ne Gegenoberflachenanordnung (y) zum Andern der
Richtung des primaren Spillmediumzuflusses in
Verbindung mit der Bohrflache (P), insbesondere,
umdurch Verringern seiner kinetischen Energie sein
Driften in den Boden zu verringern, umfasst.

Vorrichtung nach (einem der vorhergehenden An-
spriiche) den Anspriichen 5 oder 6, dadurch ge-
kennzeichnet, dass die Zusatzspilbaugruppe (6c)
einen oder mehrere Zusatzverteilungskanale (6¢c1)
umfasst, die durch ein erstes Rahmenteil (4a) der
ersten Bohrmittel (4) gehen und bei einer Zusatz-
spuléffnungs-Anordnung (6c2), die ein Loch am Bo-
den des Ruckflusskanals/der Rickflusskanéle (6b’)
umfasst, enden.

Vorrichtung nach einem der vorhergehenden An-
spriiche 4-7, dadurch gekennzeichnet, dass der
Durchmesser des einen oder der mehreren Zusatz-
verteilungskanéle (6¢1) wesentlich kleiner als der
Durchmesser des einen oder der mehreren primaren
Spllmedium-Verteilungskanale (6a2) ist.

Revendications

Procédé de forage en fond-de-trou, ce forage étant
effectué par un appareil doté d’un dispositif de forage
(1) comprenant un boitier (2) et une unité de forage
a lintérieur (3), une téte de forage comportant un
premier dispositif de forage (4) pour le forage d’un
trou central, un deuxiéme dispositif de forage (5)
pour aléser le trou central du boitier (2) et un dispo-
sitif de flux de ringage (6) pour 'acheminement d’'un
liquide de ringage sur la surface de forage (P) et le
retour des résidus de forage au moins en partie a
l'intérieur du boitier (2), ou le premier dispositif de
forage (4) est couplé avec le deuxiéme dispositif de
forage (5) d’abord par le biais d’'une transmission
d’énergie afin d’assurer une coopération au moins
lors d’'une situation de forage avec le deuxiéme dis-
positif de forage (5) pour un mouvement rotatif (w4),
un mouvement d’alimentation (z4) et/ou un mouve-
ment de martelage (t4), et d’'un autre c6té par le biais
d’un dispositif amovible afin d’assurer le retrait d’'un
trou, le boitier (2) étant disposé de maniere a étre
entrainé dans un trou a forer par l'unité de forage
(3), le liquide de ringage étant d’abord acheminé par
un systéme de ringage (6a) sur le dispositif de flux
de ringage (6) jusque sur la surface de forage (P) et
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ramené a partir de la surface de forage (P) avec les
résidus de forage par un deuxiéme dispositif de rin-
cage (6b) du dispositif de flux de ringage (6) par le
biais d’un axe (s) et par rapport a chaque autre canal
d’alimentation et de retour respectifs (6a’, 6b’), dans
une vuetransversale, entre le premier etle deuxiéme
dispositif de forage (4, 5), a I'extérieur du premier
dispositif de forage (4) et/ou al'intérieur du deuxiéme
dispositif de forage (5), le liquide de ringage étant
acheminé depuis un dispositif d’alimentation du li-
quide de ringage centrique (6a1) par au moins un
canal de distribution (6a2) dirigé vers I'extérieur dans
au moins un canal d’alimentation (6a’) a I'extérieur
du premier dispositif de forage (4) a une premiéere
distance (e) de la surface de forage (P1) du premier
dispositif de forage, afin d’améliorer I'efficacité du
flux de retour du liquide de ringage avec les résidus
de ringage a travers au moins un canal de flux de
retour (6b’), le liquide de ringage étant introduit a
partir du premier systéme de ringage (6a) par le biais
d’'un assemblage de ringage auxiliaire (6¢) vers le(s)
canal (aux) de flux de retour (6b’), un flux de ringage
auxiliaire (ff) étant acheminé hors d’un canal d’ali-
mentation de liquide de ringage (6a1) par au moins
un canal de distribution auxiliaire (6¢c1) au niveau
d’'un assemblage d’ouverture de flux de retour (6b’0)
du/des canal/aux de flux de retour (6b’) a une deuxié-
me distance (ey) de la surface de forage (P1) du
premier dispositif de forage (4), caractérisé par le
fait que cette deuxiéme distance (ey) est plus courte
que la premiére distance (e).

Procédé conformément a la revendication 1 pour
I'exploitation d’'un dispositif de forage, la téte de fo-
rage du dispositif de forage (1) étant formée d’un
premier cadre (4a) et d’'un deuxieme cadre (5a), dont
les surfaces de forage (P, P1, P2) sont fournies avec
des piéces de forage appartenant au premier et au
deuxieme dispositifs de forage (4, 5) comprenant
une piéce de forage intégrée, des piéces de forage
séparées, des accessoires et assimilés, une piéce
d’alésage symétrique rotative servant de deuxieme
dispositif de forage (5) comportant une surface ra-
diale de forage continu, considérée dans une vue
transversale et perpendiculaire a une direction lon-
gitudinale (s) de I'unité de forage (3), le liquide de
ringage étant acheminé depuis le canal centrique
d’alimentation du liquide de ringage (6a1) dans le
premier cadre (4a) a travers au moins un canal de
distribution (6a2) jusqu’a au moins un canal de flux
d’alimentation (6a’) a I'extérieur du premier cadre
(4a)alapremieredistance (e) de la surface de forage
(P1) du premier dispositif de forage, le passage du
liquide de ringage dans la surface de forage (P) étant
guidé par un dispositif de surface (X) existant au ni-
veau de la téte de forage en rapport avec le premier
et/ou le deuxiéme dispositif de forage (4, 5), et par
lequel le retour du flux d’alimentation du liquide de
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ringage a partir du canal de flux d’alimentation (6a’)
vers I'espace de flux de retour (6b1) est empéché
avant la dérive vers la surface de forage (P), carac-
térisé par I'orientation radiale d’au moins un canal
de distribution auxiliaire (6¢1) vers I'extérieur a partir
du canal d’alimentation (6a1), le flux de ringage auxi-
liaire (ff) étant introduit a travers un assemblage de
ringage auxiliaire (6¢2) dans au moins un canal de
flux de retour (6b’), le flux de ringage auxiliaire (ff)
étant mené vers 'assemblage d’ouverture de flux de
retour (6b’0) a un angle aigu (AN) par rapport a un
plan essentiellement paralléle a la/aux surface(s) de
forage (P, P1, P2).

Procédé conformément a la revendication 1 ou 2,
caractérisé par 'altération de I'orientation du liquide
deringage principal par un dispositif de surface équi-
valent (y) en rapport avec la surface de forage (P),
particulierement afin de réduire la dérive dans la ter-
re en réduisant I'énergie cinétique.

Appareil de forage en fond-de-trou doté d’un dispo-
sitif de forage (1) comprenant un boitier (2) et une
unité de forage a l'intérieur (3), une téte de forage
comportant un premier dispositif de forage (4) pour
le forage d’un trou central, un deuxiéme dispositif de
forage (5) pour aléser le trou central du boitier (2) et
un dispositif de flux de ringage (6) pour 'achemine-
ment d’un liquide de ringage sur la surface de forage
(P) et le retour des résidus de forage au moins en
partie a I'intérieur du boitier (2), ou le premier dispo-
sitif de forage (4) est couplé avec le deuxieme dis-
positif de forage (5) d’abord par le biais d’une trans-
mission d’énergie afin d’assurer une coopération au
moins lors d’une situation de forage avec le deuxie-
me dispositif de forage (5) pour un mouvement rotatif
(w4), un mouvement d’alimentation (z4) et/ou un
mouvement de martelage (t4), et d’'un autre c6té par
le biais d’'un dispositif amovible afin d’assurer le re-
trait d’un trou, le boitier (2) étant disposé de maniére
a étre entrainé dans un trou a forer par l'unité de
forage (3), le dispositif de flux de ringage (6) com-
prenant un flux d’alimentation et des canaux de flux
de retour (6a’, 6b’) séparés et orientés axialement
(s), a la fois pour 'acheminement du systéme de
liquide de ringage (6) sur la surface de forage (P)
par le biais du premier systeme de ringage (6a) et le
retour a partir de la surface de forage (P) avec les
résidus de forage par le biais d’'un deuxiéme systéme
de ringage (6b) du dispositif de flux de ringage (6),
les canaux existant, vus en vue transversale, entre
le premier et le deuxiéme dispositif de forage (3, 4)
a 'extérieur du premier dispositif de forage (4) et/ou
a l'intérieur du deuxiéme périphérique de forage (5),
le liquide de ringage étant disposé afin d’étre ache-
miné depuis un canal centrique d’alimentation de li-
quide de ringage (6a1) par au moins un canal de
distribution (6a2) dirigé vers I'extérieur dans au
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moins un canal d’alimentation (6a’) a I'extérieur du
premier dispositif de forage (4) a une premiére dis-
tance (e) de la surface de forage (P1) du premier
dispositif de forage, afin d’améliorer I'efficacité du
flux de retour du liquide de ringage avec les résidus
de ringage a travers au moins un canal de flux de
retour (6b’), 'appareil comprenant un assemblage
de ringage auxiliaire (6¢) le liquide de ringage étant
introduit a partir du premier systéme de ringage (6a)
vers le(s) canal(aux) de flux de retour (6b’), avec un
assemblage de ringage auxiliaire (6¢) comprenant
au moins un canal de distribution auxiliaire (6¢c1)
pour l'orientation d’un flux de ringage auxiliaire (ff)
au niveau d’'un assemblage de flux de retour (6b’0)
du/des canal/aux de flux de retour (6b’) a une deuxié-
me distance (ey) de la surface de forage (P1) du
premier dispositif de forage (4a1), caractérisé par
le fait que cette deuxieme distance (ey) est plus
courte que la premiére distance (e).

Appareil conformément a la revendication 4, la téte
de forage du dispositif de forage (1) étant formée
d’un premier cadre (4a) et d’'un deuxiéme cadre (5a),
dont les surfaces de forage (P, P1, P2) sont fournies
avec des pieces de forage appartenant au premier
et au deuxieme dispositifs de forage (4, 5) compre-
nant une piece de forage intégrée, des pieces de
forage séparées, des accessoires et assimilés, une
piece d’alésage symétrique rotative servant de
deuxieme dispositif de forage (5) comportant une
surface radiale de forage continu, considérée dans
une vue transversale et perpendiculaire a une direc-
tion longitudinale (s) de l'unité de forage (3), le pre-
mier systeme de ringage (6a) du dispositif de flux de
ringage (6) comprenant le canal centrique d’alimen-
tation du liquide de ringage (6a1) a travers au moins
un canal de distribution (6a2), afin d’acheminer le
liquide de ringcage dans le premier cadre (4a) jusqu’a
au moins un canal de flux d’alimentation (6a’) a I'ex-
térieur du premier cadre (4a) a la premiére distance
(e) de la surface de forage (P1) du premier dispositif
de forage, le systéme de flux de ringage (6) étant
guidé par un dispositif de surface (X) pour I'orienta-
tion du liquide coulant sur une surface de forage (P)
au niveau de la téte de forage d’une unité de forage
(3), le systéme de guidage en surface (X) empéchant
le retour du flux d’alimentation de liquide de ringcage
a partir du canal de flux d’alimentation (6a’) vers un
espace de flux de retour (6b1) avant la dérive vers
lasurface deforage (P), caractérisé parl’orientation
radiale d’au moins un canal de distribution auxiliaire
(6¢1) vers I'extérieur a partir du canal d’alimentation
(6a1), le flux de ringage auxiliaire (ff) étant introduit
a travers un assemblage de ringage auxiliaire (6¢c2)
dans au moins un canal de flux de retour (6b’), le
flux de ringage auxiliaire (ff) étant mené vers I'as-
semblage d’ouverture de flux de retour (6b’) a un
angle aigu (AN) par rapport a un plan essentielle-
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ment paralléle a la/aux surface(s) de forage (P, P1,
P2) afin de mener le flux de ringage auxiliaire (ff)
vers l'assemblage d’ouverture de flux de retour
(6b’0).

Appareil conformément a la revendication 4 ou 5,
caractérisé par le systéme de flux de ringage (6)
comprenant un systéme de surface équivalent (y)
pour l'altération de la direction du flux d’alimentation
du liquide de ringage principal en rapport avec la
surface de forage (P), particulierement afin de rédui-
re la dérive dans la terre en réduisant I'énergie ciné-
tique.

Appareil conformément a 5 ou 6, caractérisé par le
systéme de ringage auxiliaire (6¢) comprenant au
moins un canal de distribution auxiliaire (6¢1) traver-
sant un premier cadre (4a) du premier dispositif de
forage (4) et se terminant par un systéme d’ouverture
de ringage auxiliaire (6¢2) comprenant un trou au
fond du/des canal (aux) de flux de retour (6b’).

Appareil conformément a n’importe laquelle des re-
vendications précédentes 4-7, caractérisé par un
diameétre d’au moins un canal de distribution auxi-
liaire (6¢1) essentiellement plus petit que le diamétre
del’'un des canaux moyens principaux de distribution
de liquide de ringage (6a2).
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