1 Connection device for formng a fluid supply The invention relates to a
connection device for formng a fluid supply to a rotating tool, in
particular an earth drilling tool, conprising a rotary feedthrough which
has a rotor that can be connected to the rotatably driven tool and a
stator, the rotor being supported in a rotating manner relative to the
stator, and conprising a torque suppogt which is connected in a
rotationally fixed manner to the stator and has at | east one contact

el enment. A device of such type is known for exanple from DE 690 13 666 T2.
Thi s known connection device connects a drilling tool to a drive string, in
whi ch case conveyi ng aiGonnecti erforforiping &ty SHPRIYy supply |ines | ocated
on the drive string to the rotating drilling tool. For this purpose a
star-shaped torque support is provided on the upper part of the connection
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cases of application. The invention is based on the object to provide a

connect i dfaglaneceniachelelaitbe enpl oyed in a particularly flexible manner.
The object is solved in accordance with the invention by a connection

device having the features of claiml. Preferred e i .0f the
i nvent i onA alewicetafsteh typet in dkngwpdauexample fiam DE 806 T8 U862 This kndvir

connection device connects a drilling tool to a drive string, in which case

conveying air is transferred via stationary supply lines located on the drive string to
the rotating drilling tool. For this purpose a star-shaped torque support is provided
on the upper part of the connection device, through which the stator, that is
stationary relative to the rotating drilling tool, is supported together with the upward

running supply lines with respect to the drill hole wall.

This known connection device can only be employed in each case for the provided
drilling tool with the predetermined drilling diameter. In addition, depending on the
soil material to be worked upon, the contact pressures of the torque support on the
wall of the drill hole can be too high or too fow in some cases of application.

The invention is based on the o b j e ¢ t to provide a connection device that can

be employed in a particularly flexible manner.

The object is solved in accordance with the invention by a connection device
having the features of claim 1. Preferred embodiments of the invention are stated

in the dependent claims.

The connection device according to the invention is characterized in that the at
least one contact element can be displaced between a retracted position and a



2 protruding position, in which-the contact elenment is extended as conpared
to the retracted position for the purpose of torque support. A fundanental

i dea of the invention resides in the fact that a torque support with
contact elenents that are capabl e of being protruded is provided on a
rotating tool. Due to the protrusive ability of the contact elenents the
connection device can be enployed onxdifferent tools with different tool
dianeters. In this case adjustnent of the torque support takes place

through an approbtiate,r heachLan ek GKhERFISadi: eaRbael wlegent s to

therespBEctt'Ir erng used In i1l holes it is also

possi bl edimctdtbpestidniter therpuapdsepfdsrgue euport.he cont act el enents on the
drill hole wall and to adjust the pressure to the requirenents of the

material of the drill hole wall. In addition, the connection device
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string othedrlt hiqle wally Hence, the connection device can be enployed in a
fl exi bl e manner on various drilling tools and drill rods. The connecti ng

means can incl ude conventional. rotary. conpect | ons % dpol ygonal
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type.  3in drill holes having varying drilling diameters in the drilling direction. Furthermore,

with the connection device according to the invention the contact elements can be

folded back when required, such as for example during introduction or withdrawal

of the drilling tool when a torque support is not needed.

Basically, the connection device can be arranged in a fixed manner on a tool or a
drive string, such as a drill rod. In accordance with the invention it is particularly
preferred that a connecting string is provided having on the one hand a first
connecting means to a driving device and on the other hand a second connecting
means to the tool and that the torque support is arranged along the circumference
of the connecting string. In this way the connecting string can serve as a kind of
adapter that is arranged between the tool and the driving device, more particularly
a drive string or a drill rod. Hence, the connection device can be employed in a
flexible manner on various drilling tools and drill rods. The connecting means can
include conventional rotary connections, as for example polygonal connections
with bolt locks, as they are used on Kelly bars of the known type.



Furthernore, -in accordance wth the invention it is of advantage that an
axi ally di spl aceabl e actuating nenber is provided and that a transm ssion
means i s provided, through which an axial novenent of the actuating nenber
can be converted into a radial novement of the at |east one contact

el ement. Basically, the actuating nenber can be a actuating cylinder, such
as a hydraulic or conpressed-air cylifqder, which is arranged
equidirectionally to the axis of rotation or drilling axis of the tool. As
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tensi oni ng device 1s provided, by neans of which the at |east one contact

el ement dao. be retained in the retracted position. For instance if a
drilling tool is |lifted fromthe ground or the bottomof the drill hole,

the tensioning device causes a return novenent of the contact gelf{eqrgnts into
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conpr essi cording t e Invention an especially
st abl e arreRiige MRotenias Ut thef commetiing Shing withatrespest e tthatiPelganiabéie i s

arranged c&rir\]!in% Béﬂgé.sﬂ%Pee%aﬁ%ﬂﬁ%, fhis tcgﬁ & rﬂﬂﬁl%He?lﬂadsH ;'a”@rilling tool for
example in that the tool is placed by the drill red onto the ground or the bottom of

the drill hole. On account of the axial compressive force occurring during the

drilling an axial relative movement of the actuating member can be brought about

_ so that during the drilling operation a desired protrusion of the at least one contact

element takes place automatically.

In this connection it is especially advantageous that a fensioning device is
provided, by means of which the at least one contact element can be retained in
the retracted position. For instance if a drilling tool is lifted from the ground or the
bottom of the drili hole, the tensioning device causes a return movement of the
contact elements into the retracted position. By preference, the tensioning device
can have tension springs, which, depending on the arrangement, can be designed

as compression or draw springs.

According to the invention an especially stable arrangement results from the fact

that the actuating member is arranged in a ring-shaped manner on the connecting

string.



4 |n particular wwth the preferred enbodi nent, in which several contact

el enments are distributed along the circunference of the connecting string,
t he advantageous gain is that the actuating forces and retracting forces
present in a transverse direction to the axis of rotation of the tool, i.e.
in a radial direction, conpensate each other to a | arge degree. As a
result, the entire arrangenent is loag-relieved. A further preferred

enbodi nent of the invention results fromthe fact that the transm ssion
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protruded 1s provided in accordance with th |nvent| n t hat t&%flrSt
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attained Known nner a po ygonal connection, especially by a
square cdomesiion. An axial securing can be achieved by a bolt which is
directed transversely to the longitudinal or drilling axis whilst jutting
out through a slotted hole. The slotted hole extends in the |ongitudinal or
drilling Midtl@@‘tpamculéﬂgn use[fm remﬁtmlmmtaoﬁthﬂa invehtien tesides\e Hﬁiﬂ%@n&gﬁ@n t he
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the environment, especially with a drill hole wall. By preference, a roller axis of the
roller body is directed tangentially to the drilling axis or longitudinal axis of the tool
so that when the torque support is moved in the axial direction a roll-off movement
takes place and, notwithstanding, on achieving the function of a torque support a

good support is attained in the circumferential direction.

An effective operation of the contact elements that are capable of being protruded
is provided in accordance with the invention in that the first connecting means
and/or the second connecting means is designed as an axially movable rotary
connection. In this way the rotary connection can be attained in a known manner
by a polygonal connection, especially by a square connection. An axial securing
can be achieved by a bolt which is directed transversely to the longitudinal or
drilling axis whilst jutting out through a slotted hole. The slotted hole extends in the
Iongitljdinai or drilling direction. This permits an axial relative movement between

the connecting string and the tool or the driving device.

The provided rotary feedthrough is designed in a generally known manner with a
stator and a rotor. According o the invention provision is made in particular for the



stator to have at |east one first |ine connection for a fluid, said
connection being stationary with respect to a surroundi ng environnent, for
exanpl e surrounding soil, and for the rotor to have at |east one second

| i ne connection, which is stationary with respect to the tool. The line
connection of the stator can be a conventionally used hose or |ine
connection for a fluid or a gas. As agrule, the stator has at its inner
side a ring-shaped duct that corresponds with a natching duct or matching
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sealings a fluid transmission can thus take place from a stationary to a rotating

component.

Preferably, provision is made according to the invention for the connecting string
to be designed as a hollow shaft for the conveyance of fluid. Through one or more
appropriate radial bores in the tubular connecting string a line connection leading

from or to the rotor can thus be formed.

in the following the invention will be described further by way of preferred

embodiments shown schematically in the accompanying drawings, wherein:

Fig. 1 shows a side view of a connection device in accordance with the

invention;

Fig. 2 shows a schematic part cross-sectional arrangement of the connection

device of Fig. 1; and

Fig. 3 shows a schematic side view of a connection device according to the

invention with a drilling tool.

In accordance with Figures 1 and 2 a connection device 10 according to the
invention is shown, which has a tubular connecting string 12 along a longitudinal
or drilling axis 16. In the central part of the connecting string 12 a ring-shaped
rotary feedthrough 20, also referred to as a flushing head, and a torque support 40

are arranged along the circumference of the connecting string 12.



Fig. 3shows a schematic side -view of a connection device according to the

I nvention with a drilling tool. In accordance with Figures 1 and 2 a
connection device 10 according to the invention is shown, which has a
tubul ar connecting string 12 along a longitudinal or drilling axis 16. In

the central part of the connecting string 12 a ring-shaped rotary

f eedt hrough 20, also referred to as flushi ng head, and a torque support
40 are arranged al ong the circunference of the connecting string 12. 6 On
its upper side the connecting string 12 has a first connecting neans 14
that conprises a square hole 17 for connection with a drill rod not shown
here. By gRagsupplr Rl BB doahectingesting2dias alifirs coadedingsweans 84 had an axi al
securing and connection t

( the drill rod can_take place 0 ket ai ni ng
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the insi C}@gyédtkoémimag&odlds endeedssibiped rotor 22 that rotates rel ative
to the said stator. On the axial height of the ring-shaped duct 27 the
rotor 22 has a plurality of transversely directed radi al bores that

constit Utﬁ@r&ﬁ?@é@ﬂthzgﬁlgh Qorp;?fmtté ima alélnemlly tgh?wh mreenes pdltisl ennegtion )
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with respect to a sleeve-shaped rotor 22 that rotates relative to the said stator. On
the axial height of the ring-shaped duct 27 the rotor 22 has a pluraiity of
transversely directed radial bores that constitute a second line connection 28 to
_the inner space of the connecting string 12 designed as a hollow shaft. The inner
space of the hollow connecting string 12 is sealed in the upward direction by a
closure element 29 so that the inner space of the hollow connecting string 12 can
serve as a fluid line leading downwards to a drilling tool. A rotating support of the
stator 24 with respect to the rotor 22 which is coupled in a fixed manner with the ‘

connecting string 12 takes place in a generally known manner by means of rotary

bearings 23.

To support the stator 24 with respect to a drill hole wall not shown here the torque
support 40 has several plate-shaped contact elements 42, on the inside of which a
roller body 43 is each supported in a rotatable manner about a roller axis 41. The
roller axis 41 is directed tangentially to the longitudinal or drilling axis 16, whereby



To support the stator 24 with respect to a drill hole wall not shown here
the torque support 40 has several plate-shaped contact el enments 42, on the
i nside of which a roller body 43 is each supported in a rotatabl e nanner

about a roller axis 41. The roller axis 41 is directed tangentially to the

| ongi tudinal or drilling axis 16, whereby 7 a roll-off novenent of the
torque support 40 can take place in the direction of the |ongitudinal or
drilling axis 16. To this end the roller bodies 43 partly jut out through
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t ensi onechingdecennastedioithe lalenent of the actuating nenber 30 is caused by
an axi al pressing of the connecting string 12 in the dowward direction
onto a drilling tool. This pressing takes place automatically in a drilling
oper at i orBy hneankicf aMepsioningrdevine 34 having twa W@Mépwé’@h‘“{ﬁ@ch‘ Rbenti on
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aceord ngméverﬁelar?f oflihe actuating member 30 is caused by an axial pressing of the

connecting string 12 in the downward direction onto a drilling tool. This pressing

takes place automatically in a drilling operation. In this way ensurance is made in

accordance with the invention that during drilling operations the torque support 40

is set to work in a reliable manner. As a result, the contact elements 42 are moved

from a retracted position, in which the contact elements 42 rest against stops 48,

in the radial outward direction into a protruding position and brought into contact

with the drill hole wall.

Upon completion of the drilling operation and an axial liting of the connecting
string 12 with the drilling tool the axial force is released and the ring-shaped
actuating member 30 is pressed by the tensioning device 34 back into the lower
starting position. In doing so, the contact elements 42 are moved back into the

retracted position according to Fig. 1.



- 81n Fig. 3 an extrenely schemati zed arrangenent of the connection device
10 according to the invention is shown on a drilling tool 50, which is a
cylindrical core barrel in the illustrated enbodi nent. On the upper first
connecting nmeans 14 a Kelly rod or another drill rod 11 can be connected in
a known fashion. The latter can be provided in a known manner with further
supporting or drilling elenments. By pgeference, in an upper part of the
drill rod 11 a hose wi ndi ng device 36 can be provided, which, upon
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position, "T'n a torque support is not needed, and a protruding

posi t i on,a drill dtivein arder to&waéhe éﬂ'f%ﬁ%" ?Qma&ta@&@ﬁa%%r as conpared to the
retracted position for the purpose of torque support, characterized in that
an axially displaceabl e actuating nenber (30) is provided, and that a
transm ssion neans is provided, through which an axial novenent of the
actuating mermber (30) can be converted into a radial novenent of the at

| east one contact elenent (42). 2. Connection device according to claiml,
characterized in that a connecting string (12) is provided having on the
one hand a first connecting neans (14) to a driving device and one the

ot her hand a second connecting nmeans (15) to the tool and in that the
torque support (40) is arranged along the circunference of the connecting
string (12).



10 3. Connection device according to claim1 or 2, characterized in that

t he actuati ng nenber

(30) can be noved through a relative novenent of the

connecting string (12) with respect to the tool (50) and/or the driving
device. 4. Connection device according to any one of clains 1 to 3,
characterized in that a tensioning device (34) is provided, by nmeans of
whi ch the at |east one contact elenent (42) can be retained in the

retracted position.

5. Connection device according to any one of clains 2

to 4, characterized in that the actueting menber (30) is arrangedsin a
ring-shaped manner on the connecting”string (12). 6. Connection device
according to any one of clains 1 to 5, characterized in that several
contact @glgwents (42) are distributed along the circunference of the

connecting string (12).

1.

Connection device for forming a fluid supply to a rotating earth drilling
tool (50) for drilling a drill hole, comprising a rotary feedthrough (20)
which has a rotor (22), which can be connected to the rotatably driven
tool (50), and a stator (24), the rotor (22) being mounted in a rotating
manner relative to the stator (24), and comprising a torque support
(40), which is connected in a rotationally fixed manner to the stator (24)
and has at least one contact element (42), which can be put in contact to
a drill hole wall for the purpose of torque support, wherein the at least
one contact element (42) can be displaced between a retracted position,
in which a torque support is not needed, and a protruding position, in
which the contact element (42) is extended as compared to the retracted
position for the purpose of torque support, characterized in that an axially

"displaceable actuating member (30) is provided, and thata transmission

means is provided, through which an axial movement of the actuating
member (30) can be converted into a radial movement of the at least one

contact element (42).

Connection device according to claim 1,' characterized in that a
connecting string (12) is provided having on the one hand a first
connecting means (14) to a driving device and one the other hand a
second connecting means (15) to the tool and in that the torque support
(40) is arranged along the circumference of the connecting string (12).



7. Connection device according to any one of clains 1 to 6, characterized
in that the transm ssion neans (44) has a | ever nechanism 8. Connection
devi ce according to any one of clainms 1 to 7, characterized in that at

| east one contact elenent (42) has a roller body (43). 9. Connection device
according to any one of clainms 2 to 8, characterized in that the first
connecting neans (14) and/or the second connecting neans (15) is/are
designed as an axially novable rotary connection. 11 10. Connection device
according to any one of clains 1 to 9, characterized in that the stator
(24) has at least one first line confection (26) for a fluid, said
connection being stationary with respect to a surroundi ng environnent, and

in that jhe rotor [(22) t, OlESqC ' Chitaat feB) ., which
I s stationar %qeﬁﬁﬁgsg%? %‘(E)cc{rﬁ@attgo#]g[@g)&néikhé&?gfnée}c&?iaoln devi ce
accor di ng t o awhyatinganenbet 80yxah Heombed tirauglt raelative movement of the

connecting string (12) with respect to the tool (50) and/or the

driving device.

4, Connection device according to any one of claims 1 to 3, characterized
in that a tensioning device (34) is provided, by means of which the at
least one contact element (42) can be retained in the retracted position.

5. Connection device according to any one of claims 2 to 4, characterized
in that the actuating member (30) is arranged in a ring-shaped manner

on the connecting string (12).

6. Connection device according to any one of claims 1 to 5, characterized
in that several contact elements (42) are distributed along the

circumference of the connecting string (12).

7. Connection device according to any one of claims 1 to 6, characterized
in that the transmission means (44) has a lever mechanism.

8. Connection device according to any one of claims 1 to 7, characterized
' in that at least one contact element (42) has a roller body (43).

9. Connection device according to any one of claims 2 to 8, characterized
in that the first connecting means (14) and/or the second connecting
means (15) isfare designed as an axially movable rotary connection.



in that the connecting string (12) is designed as a holl ow shaft for the
conveyance of fl uid.

11 °

10. Connection device according to any one of claims 1 to 9, characterized
in that the stator (24) has at least one first line connection (26) for a fluid,
said connection being stationary with respect to a surrounding
environment, and in that the rotor (22) has at least one second line
connection (28), which is stationary with respect to the fool (50).

11. Connection device according to any one of claims 2 to 10, characterized
in that the connecting string (12) is designed as a hollow shaft for the

conveyance of fluid.



