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(57) Abrege/Abstract:
The Invention relates to a drilling device that Is meant to be used in a down-the-hole drilling apparatus for drilling a hole by using the
drilling device (1) and a casing part (2) as well as a hammering device when needed. The drilling device (1) comprises Iin a drilling
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(57) Abrege(suite)/Abstract(continued):

head (l) thereof a guide (4), drilling means (5) and as well as advantageosly flushing means for flushing of driling waste being
generated. The driling means (4) comprise a first drill bit arrangement (5a) and a second drilling bit arrangement (5b) that Is
movable with respect to the above and that is arranged on the one hand to be expanded for drilling a greater (t) hole than the free
cross-sectional surface area of an end (?') of the casing part (2) and on the other hand to be reduced to a smaller size than the free
end (?') of the casing part. The bit pieces (5bl) of the second drill bit arrangement (5b) are arranged, for expanding/reducing of the
second drill bit arrangement (5b) by means of the guide (4), movable In slide grooves (U) that pass wide open In the radial direction
(r) on a drilling surface (P) of the driling means (5) for expanding the second drill bit arrangement (5b) by moving its bit pieces (5bl)
In the radial direction (r) outwards In the slide grooves (U), by rotating (w) the guide (4) in a drilling direction, and for reducing the
second drill bit arrangement (5b) by moving its bit pieces (5bl) in the radial direction inwards in the slide grooves (U), by rotating the
guide (4) In an opposite direction.
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(57) Abstract: The mvention relates to a drilling device
that 1s meant to be used in a down-the-hole drilling ap -
paratus for drilling a hole by using the drilling device
(1) and a casing part (2) as well as a hammering device
when needed. The drilling device (1) comprises in a
drilling head (I) thereot a guide (4), drilling means (5)
and as well as advantageosly flushing means for flush-
ing of drilling waste being generated. The drilling
means (4) comprise a first drill bit arrangement (5a) and
a second drilling bit arrangement (5b) that 1s movable
with respect to the above and that is arranged on the
one hand to be expanded for drilling a greater (t) hole
than the free cross-sectional surface area of an end (I')
of the casing part (2) and on the other hand to be re-
duced to a smaller size than the free end (I') of the cas-
ing part. The bit pieces (5bl) of the second drill bit ar-
rangement (5b) are arranged, for expanding/reducing of
the second drill bit arrangement (5b) by means of the
guide (4), movable in slide grooves (U) that pass wide
open in the radial direction (r) on a drilling surface (P)
of the drilling means (5) for expanding the second drill
bit arrangement (5b) by moving its bit pieces (Sbl) n
the radial direction (r) outwards i the slide grooves
(U), by rotating (w) the guide (4) in a drilling direction,
and for reducing the second drill bit arrangement (5b)
by moving its bit pieces (5bl) in the radial direction in-

rooves (U), by rotating the guide (4) in an opposite direction.
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Drilling device

The invention relates to a drilling device that is
meant to be used in a down-the-hole drilling apparatus
for drilling a hole by using the drilling device and a

casing part as well as a hammering device when needed.

- The drilling device 'Compris'es. in a drilling head

thereof a guide, drilling means as well as
advantageously flushing means for flushing of drilling
was.te being generated.. The drilling means comprise a
first drill bit arrangement and a second drill bit
arrangement that is movable with respect to the above,
whereby the drill bit arrangements are proVided with
drilling drgans, such as an i1integrated drilling part,
separate drilling pieces, bits or the like. The second
drill bit arrangement is arranged on the one hand to be
expanded for.drilling a greater hole than a free cross-
sectional surface area of an end of the casing part and
on the other hand to be reduced to a smaller size than
the free cross-sectional surface area of the end of the
casing part in order to make possible removal of the
drilling device from a hole that has been drilled and
for leaving the casing part in the drilled hole by
fémoving the driiling device through the casing part
from above. The second drill bit arrangement is
arranged by two or more bit pieces that are movable 1in
radial direction on the:»drilling surtace of the
drilling means, and in which. the drilling organs are

arranged when viewed 1in longitudinal direction of the

drilling device on the front surface thereof.

The type of drilling apparatuses described above have
been uséd for a long time and for '_ example 1n patent
publication FI 75650 there has been presented a boring
tool, which is meant for boring and/or hammer drilling,
to be used in connection with a drill rod unit piaced
inside a core pipe. The boring tool to be attached at
the front end of the drill rod unit has a center drill,
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being provided with a cutting unit, and an eccentric
reaming dr_ill, being placed behind the center drill,
the reaming drill héving also a cutting unit. The
reaming drill moves with respect to the center drill
between a drilling position, in which‘it 1s positioned
to the side in front of the core pipe; and a réturn
position, in which it is withdrawn in radial direction

inside the core 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, 1n the solutioﬁ according to the
publication.in question, the cutting parts are replaced
by bit parts being arranged 1n a certailn manner. with
the solution presented in the publication in question
such constructions of the center drill and the reaming

drill have been desired that the Operating,time of the

‘boring tool will be as long as possible.

Tt 1is thus characteristic for use of the type of
drilling apparatuses described above that the hole to

B be drilled to the ground is reamed by an eccentrically

operating reaming drill. This leads to most differing
kinds of problems. First of all the drilling motion of
the reaming drill taking place eccentrically causes
high térsion stress to the drill rod unit. In this case
1t 1s nOt.possible to take optimally advantage of the
ope_rating efficiency of the drilling device due to high
bréakage risk of the drill rod unit, particularly
breaking off thereof. On the other hand, a'problem in .
practice in a drilling situation is often the returning
of the reaming drill to.its return position, which is
due to ground substance, being collected between the
reaming drill and the center drill. In order to get the
réaming drill back to its return position,' usually a
repeated back and forth movement of theidriiling'device--

is required. Naturaliy when e.g. a too high'operating.
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power 1is being used or when the materials of the
'drilling device parts have a lowered fat-:{gue
resistance, there is a high risk for breakage of the
drill rod unit. | l

On the other hand e.g. in Finnish patent number 94891
there has been presented a boring tool, which has two
oY t‘hree, blocks moving in respect with each other in
the same plane,'the blocks forming a drill bit of the
boring tool. The boring tool in question.is usable as
described above 1in a way that in a drilling situation
the bit blocks are 1n an ejected position, 1in which
case,the bit parts placed thereiln drill a hole that is
essentially larger than the casing part. After a
drilling'situation the casing part may be left in the
hole and the drill rod unit inside the same with its
bit blocks can be removed as a whole from the hole by
moving the bit blocks with respect to each other in a

way that they get withdrawn to a form that is smaller

than the free internal diameter of the casing part. In

the solution in question, the bit blocks are arranged

movable 1n respeCt'with.eachotherby'coupling'each.one

thereof by a single guiding pin with a guide part

supporting the bit blocks, which pins depending on the
rotation direction of the guilde part bring about
protrusion of the bit blocks or the same getting
together in cooperation with guide ngoves in.the~guide_

p_art.

In the patent in question several differing solutions

have been presented in order to couple these guiding
pins with the bit blocks. The biggest problem in
practice of these types of'solutions is, however, the
high stresses directed to the guiding pins, 1in which

case jparticularly'when. drilling stony' ground, the

durability of the guide pins 1s put to a tough test,

because very high torsion stresses as well as torque

- loads are directed.to the guiding'pins. This 1s why the
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functionality of the guiding pins particularly in
drilling to be performed under demanding circumstances

is very unreliable, because when drilling e.g. rock a

-continuous'fatigue load is directed to the piﬁs, which

furthermore weakens tensile properties -thereof 1in

'lOnger lasting use.

Furthérmore for example from patent documents CH
622312, US 5361859, US 3365010, GB 2310229 and GB
973790 1t 1s known that the second drill bit
arrangement 1s arranged by two or more bit pieces that
are movable in-radial direction in slide grooves that
pass wide open on the drilling surface of the drilling
means, and, in which the drilling organs are arranged'
when viewed 1n longitudinal directibn of the drilling
device on ‘the front surface thereof. It is common to-

all of the sblutiOns described above that the slide

‘grooves therein, being' inclined towards the drilling

head of the drilling device when viewed in a
longitudirial cross section, whereby thé said bit pleces
are arranged movable in the slide grooves e.g. by
in.fluence of a flushing medium being used in the
drilling or by influence of a force directed thereto
when the drilling head of the drilling device is being
pushed against the ground. The return movement of the

‘bit pieces in question for reducing the drilling head

is carried out e.g. by spring force or by gravitation
when the drilling head 1s being lifted upwards inside
the Casing'part. With the type of solupions in.question'
it is not in practice possible to e.qg. lift'the casing
part upwards 1n a drilled'hole, which 1s necessary 1n

certaln occasions.

A problem of the type of drilling heads described abové
1s the very strongly'conical drilling surfaces, which
is why wearing out of the bits takes place unevenly,
whereby a part of the drill bits wear out prematurely.
On the other hand a further‘ difficult problem 1n
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practice related to. the type of implementations in

question 1s the fact that by the solutions utilized
therein returning of the bit pieces to the reduced
position of the drilling head is practically uncertain,
and is not even possible under all circumstances, which
is why the drilling head can necessarily not be removed
from a drilled hole without getting broken. In
addition, the type of drilling device 1in question may
“get stuck”, which requires reciprocating use 1n order
to get the drill bit released, which causes the same
problems that have been explained above about the use
of eccentrical drills. Due to the above, with the types
of implementations in question, it.is'not possiblé to
carry out dril°ling in practice 1in an adequately

reliable and long—laSting manner.

The drilling device according the present\invention 1S
aimed to achieve a decisive improvement in the problems.
described above and thus to raise substantially the
level_ of prior art. To bring about this aim, the
drilling device according to the invention is primarily

characterized by that, the bit piece's of the second

drill bit arrangement are arranged, = for

expanding/reducing of the second drill bit arréngement
by means of the guide, movable in  slide grooves that
pass Wideﬁ‘ open in the radial direction on the drilling
surface of the drilling means for expanding the second
drill bit arrangement by moving its bit pieces in the
radial direction outwards in the slide gro.ovés, by
rotating the guide in one direction in a drilling
direction, and for reducing the second drill bit
arrangement by moving its bit pieces 1in the radial
direction inwards in the slide grooves, by rotating the

guide 1in an opposite direction.

As the most ‘important advantages of the drilling

device, simplicity and operating reliability of 1its

functioning and construction may be mentioned. Thanks
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to the invention both in drilling and in all operations

related thereto it is possible to utilize the operating

-‘ effic_iency of a drilling apparatus optimally, ]oecause

the bit pieces of the second drill bit arrangement of

the drilling means are arranged movable  from an

“expanded drilling position to a reduced position and

vice versa 1in radially directed slide grooves on the

drilling surface first of all by influence of the
rotation movement of the gulde and on the other hand by
a “forced control” achleved by a movement mechanlsm
controlliné the movement of the bit pieces. The sllde
grooves mentioned above are carried out furthermore
advantageously e.g. by a so called dovetile or t- -groove
1in a way that movement of the drill pleces in other

directions 1s totally prevented.

Furthermore when using advantageously several bit
pieces moving in slide grooves that are 1n radial
direction symmetrically on the outer surface of the -
drillir‘lg unit, the risk for b'r‘eakage of the 'drilling
device ist low also thanks to the fact that a

significantly lower fatigue stress 1s directed thereto

due to drilling when compared to utlllzatlon of

solutions based on one single drill bit or in other
ways asymmetrical solutions. In this case, there 1is
nelther a need to support the back part of the drilling
device the way that 1is reqﬁ.ired in present solutions by
a disproportionately 1long support surface 1inside the
casing. part, 1in which case also a ,'sl-ide surface

arrangement between the back part of the drilling

" device and the internal surface of the casing part can

be made as short as 'possible. Thus, the overall cost
effectlveness of the drilling device according to the
invention is based also on the fact that the structure
of the drilling device’s back part may be carried out
clearly lighter than the same of the 'corresponding
present solutions. What is the most important, 1s the

fact that the drilling device accordihg to the
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invention also makes possible removal of the drilling

device from inside the casing part as a whole with its
movable parts as one single piece from above, in which

case there 1s no need to leave anything extra in

"addition to the casing part or the core pipe 1n the

hole that has been drilled. The above has naturally a

remarkable cost savings effect.

Advantageous embodiments of the drilling device
according to the invention have been presented in the

dependent claims related thereto.

'In the following description the invention is being

described 1in ‘detail with reference to the appended

drawlings, 1n which

in figures la and 1b

1s shown an 'advantageous drilling device
according to the invention in 1ts drilling
position as a longitudinal cross section and

as an end view,

in figures 2a and .2b .
~ is shown as perspective views an auxiliary

frame and a drill bit of a drilling device

.according to figures la, 1lb,

in figures 3a and 3b
is shown an  advantageous alternative

implementation = of the drilling device
according to the invention in its drilling
‘position as a longitudinal cross section and

as an end view,

in figures 4a and 4b .
is shown as perspective views an intermediate

frame as seen from opposite directions
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belonging to a drilling device as shown in
figures 3a and 3b, and

in figures 5a and 5b
' are shown as advantageous embodiments
perspective views of an end surface of the
guide and a drill bit belonging to the
drilling device aécordi.ng. to figures 3a and

3b.

The invention relates to a drilling device that 1is

N\ meant,to be used in a down-the-hole drilling apparatus

for drilling a hole by using the drilling device 1 and |
a casing part 2 as well as a hammering device when
needed. The drilling device 1 comprises 1n t;he drilling
head I thereof a guide 4, drilling means 5 as well as
advantageously flushing means for fluéhing of drilling

waste being generated. The drilling means 5 comprise a

first drill bit arrangement 5a and a second drill bit

arrangement 5b that i1is movable with respect to the
above, whereby the drill bit arrangements are provided.
with drillirig orgaris 10, such as an integrated drilling
part, separate drilling pieces, bits or the like. The

second drill bit arrangement is arranged on the one -

"hand to be expanded for drilling a greater t hole than

a free cross-sectional surface area of an end I’ of the

casing part 2 and on the other hand to be reduced to a

smaller size than the free cross-sectional surface area

' ~of the end I’ of the casing part in order to make

- possible removal of the drilling dévice from a hole

that has been drilled and.for leaving the casing part
2 in the drilled hole by removing the drilling device
1 through the casing part. 2 from above. The second

drill bit arrangement 5bisqarranged.by'two or more bit

pieces that are movable in radial direction r on a

drilling surface P of the drilling means, and in which

the drilling organs 10; 10" are arranged when viewed in
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a longitudinal direction s of the drilling device on

the front surface thereof.

The bit pileces 5bl, ~being advantageously essentially

‘elongated that is essentially longer than the width of

the slide grooves_U'and belonging to the second drill
bit arrangement 5b, are arranged, for

expanding/reducing of the second drill bit arrangement

'5b“by'means of the guide 4, movable'in slide grooves U

that pass wide 'Open in the radial direction r on the

drilling surface P of the drilling means 5 for

expanding the second drill bit arrangement 5b by moving

its bit pieces 5bl in the radial direction r outwards

~in the slide grooves U, by rotating the guide 4 1n one

direction w in a drilling direction, and for reducing

the second drill bit arrangement 5b by moving 1ts bit

-pieces 5pb1 in the radial direction inwards in the slide

grooves U, by rotating the guide 4 1n an .opposite‘

direction.

As an advantageous embodiment of the drilling device
according to the in&entionparticularly‘With reference
to figures la, 1b, the.first.drill bit arrangement 5a
is'arranged in an immovable manner in connection with'.
the guide 4, whereby as a furthermore advantageous
embodiment, the drilling organs 10' of the first drill:
bit arrangement 5a, being arranged in a built-in manner
in the guide 4, are arranged' at an outer end of the

guide 4 operating as the drilling surface P1l.

As a ‘furthermore advantageons embodiment of this
drilling device, the slide grooves U of the bit pieces
5bl of the second drill bit arrangement 5b are arranged
in an auxiliary frame Rl according to figure 2a, which
is coupled with the guilde 4 on the principle that
manifests itself in figure la to rotate in a restricted

manner in a crosswise plane x, such as by a pin/guide

- groove arrangement T1/0l or a like.
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Furthermore as an advantageous embodiment of the

. drilling device according to figures la, 1lb, a movement

mechanism of the bit pieces 5b; 5bl of the second drill

bit arrangement, moVing in the radial direction r in a
crosswlise plane x that is essentially perpendicular to
‘the longitudinal direction s of the drilling device, is
arranged depending on the rotation direction of the

guide 4 to push the guide in the longitudinal direction

s out from the casing part 2 or to pull the same inside

the casing part 2, whereby the movements of the ,bit
pieces 1n the radial direction r are arranged by
influence of a guide surface arrangemeﬁt v', being 1in
connection with the bit pieces and both the casing part
2 and an end of the guide 4. ‘ '

The guide surface arrangement y" mentioned above
comprises for example in the embodiment according to
figure la an edge gaskét at the outer edge of the guide
4 ‘as well as e.g. according to figure 2b inclined guide

'surfaces‘ at t_he Opposite ends of the bit pieces 5bl,
‘which glide against an internal guide surface of the

~casing shoe 8 existing at the end of the casing part 2,

when the guide 4 moves in the longitudinal direction s

inside ,.thecasing part 2 as explained 1in the following .

The embodiment according to;figures la, lb 1s carried
out furthermore advantageously in a .way that the bits
10' .at the end of the guide 4 are positioned in the
longitudinal direction s to some extent deeper than the

bits 10" of the second drill bit arrangement 5, which.

has been found in practice to operate more profitably

in drilling in some occasions than by placing the bits
in totally the same plane. According to figures la and
2b, the bits 10" at opposite ends of the bit pieces 5bl
are placed advantageously -on inclined surfaces and so
that the bits at the *‘reaming end” of the bit 'pieces
are arranged to ream the drill‘being drilled according

to figtire 1 with an adequate clearance t with resp,ect
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to the outer diameter_of the casing shoe 8 at the end
of the casing part 8.

"As a furthermore advantagéOus embodiment of the

drilling device according to the invention, movement =z

of the guide 4 in the longitudinal direction s while

‘the same is being rotated in an opposite direction with

respect to the <drilling rotation direction w, is
arranged by ‘a' thread coupling carried out by a
pin/guide groove arrangement T1/01 or a like between

the guide 4 and the auxiliary frame R1, 1n which case

the auxiliary frame has one or more thread grooves and

the guide 4 has respectively one or more draw pins. The
thread coupling 1n gquestion, which 1s carried out
advantageously by using draw pins to be installed in
holes H i1n the auxiliary frame R1 after 1installation of
the guide 4 and the auxiliary_frame Rl on top of each
other, works 1n practice 1n a drilling situation also
as a power transmission arrangement transmitting the

guide's 4 rotational motion to the auxiliary frame R1.

~AsS an altérnative e'mbod'iment' with respect to the one

explained above wiith reference to the adirantageou‘s

- embodiment shown particularly in wfigures 3a, 3b, the

first drill bit arrangement 5a 1s arranged 1n an
intermediate frame R2, which is coupled with the guide
4 to be movable with a restricted rotational movement

in a crosswise plane x, such as by a pin/guide groove

'arrangement T2/02 or a like that manifests itself in

figures 3a and 4b. The above manifests itself in figure

4b, 1n _which' the i1ntermediate frame R2 is shown from

'behihd, according to which 1n the hole H in the

intermediate frame R2 is fitted a pin T2 that moves 1in

an elongated guide groove 02 in the guide 4.

In this embodiment, . the bit pleces Sb; 5b1 of the
second drill bit arrangement that are movable in the

crosswise plane x, as shown 1in figure 3b that 1is
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essentially perpendicular to the longitudinal direction.
s of the drilling device, are further advantageouSly
coupled with slide grooves U, such as so called
dovetail or T-grooves, in the ‘intermediate frame R2

5 that comprises the drilling organs 10 ‘of the first
drill bit arrangement. 5a, which grooves hold the bit
‘pieces ~also axially s -(Which principle applies
naturally also to the bit pieces of the embodiment
according to figures 1la, 1b) .

10 -
As a further adVantageous embodiment of the drilling
device according to figures 3a, 3b, the movement of the
drill bits 5b; 5bl of the second drill bit arrangement
in the radial direction r are arranged by a movement

15 ' mechanism between the gulide 4 and the bit pieces 5bl.

"The movement mechanism in question 1s arranged by a
mutual pin/glide groove arrangement T3/03 between an'
end surface 4a of the guide 4 and back surfaces of the
20 ~ bit pieces 5bl or 1n a corresponding manner, wherein
with reference particularly to figures 5a and 5b, the
'movement mechanism has been carried out in this case'by
guide grooves |O3 at the end surface of the guide 4,
which depending on the rotating direction of the guide
25 4 tranemit the bit pieces’ 5bl movement in radial
direction in the slide grooves U in co—operation with
pins T3 in the bit pieces. On the end surface 4a of the
gulde there has also been arranged flow ways 6 for
leading - of the - flushing -medium,' - being brought .
30 centrically, to the drilling device’s drilling surface
P in radial direction on the outer surfaee of the guide
guided by the end surfaces of 'the bit pieces and
through the slide grooves U in the intermediate frame
R2. ' '
35
It is clear that the invention is not limited to those
embodiments, being presented or described above, but

instead it can be modified significantly within the
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basic idea. It is thus possible e.g. to use on the
drilling surfaces of the drilliﬁg device .more frame
parts than shown in the drawings or to exploit the
embodiments shown in figures la, 1b and 3a, 3b in a
"‘mixed” manner one way Or another-e.g. by using wider
Oor narrower bit pieces. Correspondingly 1n coﬁnection-
wlth the end of the casing part there 1s not
neéessarily a need to use‘a'separate'casing shoe, but
instead the corresponding arrangements can be formed
e.g. with arrangementé fixed on the outer and/or
internal surfaces of the end of the casing part. By
arranging the /flushing flows according to the
principles,shown_in.the'drawings an efficient flow of
the flushing medium into the spaces that will be left
open between the drilling parts has been tried to
achieve, so that material may not get collected ‘
thereih; This 1nfluence may be made more efficient by
usilng a more abundant-flushing'flOW“Channel system than
presented above or by carfﬁzing out the flushing flow
channel system to operate by so called reverse flow. In
the drilling devi'ce according to the invention 1t 1s
possible to exploit parts manufactured by utilizing
most heterogeneous manufacturing techniques by using

customary used materials.
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Claims:

1. Drilling device that is meant to be used in a

down-the-hole drilling apparatus fordrilling a hole by
using the drilling~device (1) end a casing'part (2) as
well as a hammering device when needed, 'whereby the
drilling device (1) comprises in a drilling head (I)
thereof a guide (4), .drillin'g means (5) as well as
preferably flushing means for flushing of dri_lling

- waste being generated, whereby the said drilling means

(5) comprise a first drill bit arrangement (5a) and a

second drill bit arrangement (5b) that 1s movable with

respect to the above, whereby the drill Dbit

arrangements are provided with drilling organs (10),
such as an integrated drilling part, separate drilling
pieces, bits or the like, wherein the second drill bit
arrangement is arrenged on the one hand to be expanded
for drilling a greater (t) hole than a free cross-
sectional surface area of an end (I’) of 'the casing
part (2) and on the other hand to be "'reduced to a
smaller size than the free cross-sectional surface area
of the end (I’') of the casing part in Qlfder to make
possible removal of the drilling device from a hole
that has been drilled.and for leaving the casing part
(2) in lthe drilled hole by removing the drilling device
(1) through.the casi'ng part (2) from above; whereby the
second drill bit arrangement (5b) is arranged by two o_f
more bit pieces that are movable in radial direction
(r) on a drilling surface (P) of the drilling 'means,
and in which the drilling organs (10; 10") are arranged

when viewed 1n 1longitudinal direction (s) of the

"drilling device on the @ front surface thereof,

characterized in that, the bit pieces (5bl) of the

second ‘drill bit arrangement (5b) are arranged, for

expanding/reducing of the second drill bit arrangement -

(5b) by means of the guide (4), movable 1n slide

'grooves (U) that pass wide open in the radial direction

(r) on the drilling surface (P) of the drilling means
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(5) for expanding the second drill bit arrangement (5Db)
by moving its bit pieces (5bl) in the radial direction
(r) outwards 1n the slide grooves (U), by rotating the
guide (4) 1n one direction (w\) in a drilling direction,
and for reducing the second drill bit arrangement (5b)
by'moving'its bit pieces (5bl) in the radial direction
inwards in the slide grooves (U),’by'rétating'the gulide
(4) 1n an opposite direction. |
;

2. Drilling device according to <claim 1,
characterized in that, the first drill bit arrangement
(5a) 1s arranged in an 1lmmovable manner in connectilon
with the guide (4).

3. Drilling device according to claim 2,
characterized.infthat, the drilling organs (10') of the
first drill bit arrangement (5a), being arranged in a
built-i1n manner 1n the guide (4), are arranged at an
outer end of the guide (4) operating as the drilling

surface (Pl).

4. - Drilling device according to claim 2 or 3,

.cha'racterized in that, the slide grooves (U) of the bit

pieces (5bl) of the second drill bit arrangement (5b)

are arranged 1in an auxiliary frame (R1l), which is

coupled with the guide (4) to rotate 1n a restricted

manner in a crosswise plane (x), such as by a pin/guide

groove arrangement (T1/01) or a like.

5. - Drilling device according to any of the
preceding claims 2-4, characterized in that, a movement
mechanism of the bit pieces (5b; 5bl) of the second
drill bit arrangemenp, moving in the radial direction
(r) 1in | a crosswise plane (x) that is essentially
perpendicular to the 1ongitudihal direction (s) of the
drilling device, 1s arranged depending on the rotation
direction of the guide (4) to push ‘the guide in the

longitudinal direction (s) out from the casing part (2)
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or to pull the same inside the casing part (2), whereby
the movements of the bit pieces in the radial direction
(r) are arranged by influence of a guide surface

arrangement (y’), being in connection with the bit

-pieces and both the casing part (2) and an end of the

gulide (4).

6. Drilling device according to ‘any of the
preceding claims 2-5, characterized in that, movement
(z) of the guide (4) in the longitudinal direction (s)

while the same 1is being rotated 1in an opposite

~direction with respect ‘to the drilling rotation

direction (w), 1s arranged by a thread coupling carried
out by a pin/guide groove arrangement (T1/01l) or a like
between the guide (4) and the auxiliary frame (R1),

such as by one or more thread grooves in the auxiliary

frame and'one or more draw pins in the guide (4) .

7. . Drilling device according. to claim 1,
characterized in that, the first drill bit arrangement

(5a) 1s arranged 1n an 1ntermediate frame (R2), which

is coupled with the guide (4) to be movable with a
restricted rotational movement in a crosswise plane
(x), such as by a pin/guide'groove arrangement (T2/02)

or a like.

8. ‘ Drilling device according to claim 7,
characterized in that, the bit pieces (5b; 5bl) of the
second drill bit arrangement that are movable in the.
crosswise plane (x) , béing essentially 'perpen'di'cular to .
the longitudinal direction (s) of the drilling device,
are coupled'with slide grodves (U) -1n the intermediate
frame (R2) that comprises the drilling organs (10') of
the first drill bit arrangement (5a). o '

9. ' _Drilling ‘device according to claim 7 ‘or_ 8,“
characterized in that, the movement of the drill bits

(5b; Sbl) of the second drill bit arrangement in the
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radial direction (r) are arranged by a movement
mechanism between the guide (4) and the bit pieces
(5bl) .

10. Drilling device according to claim 9,

characterized 1n that, the movement mechanism 1is

'ar'ran'ged by a mutual pi_n/glide groove arrangement

(T3/03) between an end surface (4a) of the ‘guide (4)

and back surfaces of the bit pieces (5bl) or in a

corresponding manner.
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FIG. 2a
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