
WO 2004/020782 PCT/EP2003/009700  CONNECTION DEVICE
DESCRIPTION  The present invention relates to a
connection device for connecting a tubular  member to
another member, the connection device comprising a
clamp ring which is  arranged in an inner bore of an
outer housing and includes a plurality of clamping
fingers which are deflectable essentially in radial
direction relative to the inner bore,  and a
deflecting bushing which is displaceable by at least
one driving means in axial  direction of the inner
bore between a stand-by position and a deflecting
position, by  which deflecting bushing in its
deflecting position the clamping fingers are radially
inwardly deflected. Such a connection device is known
in practice and serves, for instance, to connect
risers, or the like, to a blowout preventer (BOP), a
valve, a throttle, or the like,  especially in the
field of gas and oil production. The connection device
is connected  at one end to the tubular member and is
attached with its other end onto a  corresponding
tubular connecting piece, or the like, of the other
member. By  displacement of the deflecting bushing
arranged in an inner bore of an outer housing  of the
connection device, i.e. from a stand-by position into
a deflecting position,  elastically deflectable
clamping fingers of a clamp ring, which is also
arranged in the  inner bore, are deflected and pressed
onto an outside of the connecting piece, or the  like,
of the other member. This pressing operation
establishes a connection to the  other member and also
effects a corresponding sealing. Such connection
devices  are particularly used at places where high
pressures are arising, where great  strength and
stiffness are needed with respect to a load path led
through the  connection device, and whenever the
established connection must be WO 2004/020782
PCT/EP2003/009700  



2 correspondingly tight, e.g. when used below sea
level and, in particular, on the sea  bed. In the case
of the connection device known from practice, the
deflecting bushing is  displaced via a hydraulically
operated driving means. The driving means is
essentially designed as a hydraulic cylinder with an
extensible piston. The deflecting  bushing is fastened
to an end of the piston accordingly. The prior-art
connection device has the drawback that the adjustment
of the  hydraulic driving means and thus of the
deflecting bushing can only be controlled  under great
efforts. A fine setting or displacement of the
deflecting bushing is  normally not possible. It is
therefore the object of the present invention to
improve a connection device of  the type indicated
above in such a way that an exactly reproducible
displacement of  the deflecting bushing is possible by
simple constructive measures and without high  costs,
which also permits a controlled fine setting. This
object is achieved according to the invention by the
features of claim 1. Since the deflecting bushing is
movable along a rotatable spindle, the displacement
thereof between a stand-by position and a deflecting
position can be controlled in a  very fine manner,
resulting in corresponding displacements of the
deflecting bushing  by corresponding rotations of the
rotatable spindle. Although the rotatable spindle is
supported such that it is rotatable, it is not axially
displaceable. The rotatable spindle  is a component
that is simple in principle and can easily be
controlled by a corresponding driving device with
respect to its rotation and also within the range of
relatively small rotations. WO 2004/020782
PCT/EP2003/009700  3 



To be able to move the deflecting bushing in a simple
way along the rotatable  spindle, the deflecting
bushing may comprise a displacement nut arranged on
the  rotatable spindle, which upon rotation of the
rotatable spindle is movable in axial  direction. The
displacement nut may be made integral with the
deflecting bushing. To simplify  the assembly of
deflecting bushing and rotatable spindle, the
displacement nut can  be detachably secured to the
drive bushing. A simple possibility of securing the
displacement nut to the deflecting bushing can  be
seen in the measure that the deflecting bushing
comprises an annular flange  which projects
particularly on a bushing end radially outwards and
includes at least  one mounting bore for the
displacement nut. The displacement nut can be easily
inserted into the mounting bore and detachably secured
at said place. The diameter  of the mounting bore can
be chosen to have such a large size that the
deflecting  bushing with its mounting bore can be
moved easily along the rotatable spindle until  the
displacement nut is arranged in the mounting bore. In
one embodiment, it is also possible to design the
displacement nut as a  recirculating ball nut which is
arranged on the rotatable spindle. A gear ratio step
up  or a gear ratio reduction can thus be accomplished
in an easy way between rotation  of the rotatable
spindle and displacement of the recirculating ball
nut. To reliably support the rotatable spindle for
receiving corresponding loads, the  rotatable spindle
may be rotatably supported in a recirculating ball nut
arranged on  an inner wall of the outer housing. Said
recirculating ball nut supports the rotatable  spindle
and can additionally be arranged with respect to the
recirculating ball nut or  displacement nut of the
deflecting bushing. WO 2004/020782 PCT/EP2003/009700
4 



To simplify the construction of the connection device
and to be able to introduce the  forces directly into
the outer housing at the same time, the recirculating
ball nut may  be made integral with the outer housing.
The displacement nut can also be designed such that it
extends at both sides of the  recirculating ball nut
secured to the outer housing and is movable
accordingly along  the rotatable spindle. As a rule,
it is easier in constructive terms and sufficient for
the  displacement device according to the invention
when the displacement nut is movable at one side
relative to the recirculating ball nut along a first
section of the  rotatable spindle. For a further
stabilization of the rotatable spindle, it may be of
advantage when the  rotatable spindle has a second
section opposite to the displacement nut relative to
the recirculating ball nut, which projects from the
recirculating ball nut and is optionally supported to
be separately rotatable. To press the deflecting
bushing in an improved way along its whole length
towards  the clamp ring, a deflecting nut may be
supported to be displaceable in axial  direction on
the rotatable spindle and particularly on the second
section thereof. The  deflecting bushing is supported
by the deflecting nut accordingly on its outside
opposite to the clamp ring, so that the deflection of
the clamping fingers towards the  other member is
ensured in the stand-by position of the deflecting
bushing. To support not only the deflecting bushing,
but optionally also to press it towards the  clamp
ring, the deflecting nut may comprise at least one
collet and a wedge section  facing an outer surface of
the deflecting bushing. Upon a corresponding
displacement of the deflecting nut, the wedge section
gets into contact with a mating  wedge on the outer
surface of the deflecting bushing and, when the two
wedge  surfaces are sliding along one another, it can
press a section of the deflecting WO 2004/020782
PCT/EP2003/009700  



5 bushing against the clamping fingers for the elastic
deflection of said fingers.  Furthermore, it is
ensured by the wedge surfaces that are inclined
relative to one  another that the wedge section and a
corresponding portion of the deflecting  bushing can
be disengaged easily when the deflecting bushing is to
be moved back  into its stand-by position. To be able
to construct the corresponding deflecting nut in an
easy manner, the  wedge section may be formed as part
of an outer surface of a deflecting body  mounted on
the collet in a particularly detachable manner. Since
the deflecting bushing moves relative to the
recirculating ball nut arranged on  the outer housing
and might get into contact with the same, it is
regarded as being  beneficial to an easy displacement
of the deflecting bushing when an antifriction  facing
or coating is optionally arranged at least on a side
of the recirculating ball nut  facing the outer
surface of the deflecting bushing. For a simplified
arrangement and support and for connection to the
driving device, it  may be regarded as an advantage
when the rotatable spindle is rotatably supported  at
its bearing end on the outer housing and is
drive-connected at its drive end to at  least one
motor. Of course, it is also possible that e.g. the
drive force is not transmitted via an end of the
rotatable spindle, but in the first or second section,
to  said spindle through a corresponding drive
connection to the motor. To achieve a corresponding
speed reduction of the rotation of the rotatable
spindle  in comparison with the rotation of the motor,
a reducting gear unit, particularly a so- called
harmonic drive, may be arranged between drive end and
motor. A harmonic  drive is known per se and consists
essentially of three components. The first component
is a ring which is fixed as a rule and includes an
inner toothing. The  second component is a cup-shaped
bushing with an outer toothing which is in 



WO 2004/020782 PCT/EP2003/009700  6 engagement with
the inner toothing of the ring. The cup-shaped bushing
is  elastically deformable, so that only opposite
portions of the bushing are essentially  in engagement
with the inner toothing of the fixed ring component.
For the elastic  deformation of the bushing, said
member has arranged therein a so-called shaft- driven
generator which in the embodiment according to the
invention is drive- connected to the motor. By
contrast, the cup-shaped bushing is motion-connected
to  the rotatable spindle. To move, if necessary,
deflecting nut and displacement nut at different axial
speeds  upon rotation of the rotatable spindle along
said spindle, the pitches of first and  second section
of the rotatable spindle may be different. This offers
e.g. the  possibility that first of all the contact of
the wedge surface is largely eliminated by  displacing
the deflecting nut, while the displacement nut has
only moved to a slight  degree. It is only upon
removal of the wedge surface contact that the
deflecting  bushing will then be displaced further by
means of the displacement nut. It should be noted that
displacement nut and deflecting nut may also be made
integral, e.g. as a recirculating ball nut. In this
case the recirculating ball nut which is  secured to
the outer housing can also be omitted. To prevent a
possible reverse rotation of the rotatable spindle and
thus a  detachment of the other member by detachment
of the clamping fingers upon failure  of the power
supply to the motor, the gearing consisting of
rotatable spindle and  recirculating ball nut may also
be made self-locking. To guarantee also in case of a
displacement of the deflecting bushing into the stand-
by position that the clamp ring might not be released
and fall out of the connection  device, a cam or cam
ring may project approximately centrally in the axial
direction  



of the deflecting bushing, the cam or cam ring being
essentially in contact with an WO 2004/020782
PCT/EP2003/009700  7 outer surface of the clamp ring.
The cam guarantees at least that the clamp ring
remains in its position inside the connection device
also in cases where the clamping  fingers are not
deflected in radial direction inwards. To be able to
use less powerful motors and thus motors of smaller
sizes, a plurality  of motors, i.e. two, three, four,
or more, especially electric motors, may be arranged
on an output shaft which is motion-connected to the
reducing gear unit. Thanks to  the use of several
motors, these are relatively compact, so that the
connection  device has also a compact construction on
the whole. Furthermore, the use of a plurality of
motors ensures that upon failure of one, two or  more
motors, at least one motor or also several motors can
be used for the further  rotation of the rotatable
spindle. It should be noted that it is of course
possible to use several rotatable spindles with  a
construction as has been described above in the
connection device according to  the invention, said
several drive devices being normally equally spaced
apart from  one another in the circumferential
direction of the outer housing. The rotatable
spindles can here be synchronized via a mechanical
coupling means with respect to  their rotary
movements. To assemble output shaft and motors in a
simple way already beforehand and to be  able to
handle them jointly, output shaft and electric motors
may be supported or  arranged in a bore of an inner
housing that is secured to the outer housing above all
in a detachable manner. Optionally, the reducing gear
unit is also arranged in said  bore. Together with the
installation of the inner housing in the outer
housing, it is  then ensured that a connection is
simultaneously established between driving means  



and rotatable spindle, the rotatable spindle being
possibly already arranged with the  corresponding nuts
in the outer housing. WO 2004/020782 PCT/EP2003/009700
8 The inner housing may be connected via a plurality
of screw bolts to the outer  housing. Furthermore, the
inner housing may serve to secure the tubular member
directly to said housing, a connection of the tubular
member to the other member  being established by a
corresponding central bore of the inner housing. To
define an insertion position of the other member or of
a connecting piece  projecting therefrom, an abutment
end of the inner housing facing away from the  tubular
member may be designed as an abutment for the other
member inserted at  least in part into the connection
device. To achieve not only a clamping action upon
displacement of the deflecting bushing  into its
position of use by means of the elastically deflected
clamping fingers, but  also to establish a positive
connection with the other member, the clamp bushing
may be provided with radially inwardly projecting
toothed rings which are in  engagement with
corresponding tooth receiving recesses of the inner
housing and/or  of the other member or can be brought
into engagement by the action of the  deflecting
bushing. The engagement of toothed ring and tooth
receiving recess of  the inner housing serves, in
particular in connection with the cam of the
deflecting  bushing, to hold the clamp ring in the
connection device also in the absence of the  other
member. To support the rotatable spindle also in the
area of the reducing gear unit once  again and to
receive corresponding and possibly transmitted loads,
a pinion may be  arranged especially on the drive end
of the rotatable spindles and is in engagement  with a
gear supported on the inner housing. This engagement
of pinion and gear  



results in a lateral supporting of the rotatable
spindle, particularly directly next to the  reducing
gear unit, and also in a mechanical coupling for
synchronizing the rotary  movements of two or more
rotatable spindles. WO 2004/020782 PCT/EP2003/009700
9 Instead of a gear, the mechanical coupling means may
also be formed by a chain, a  toothed belt, or a gear
set. Furthermore, there is the possibility of
providing the  coupling means at another place of the
rotatable spindle and/or for coupling drive  shafts.
It should here be noted that when two or more
rotatable spindles are  arranged it is possible that
only one rotatable spindle is directly driven via a
corresponding driving means, whereas the drive force
can be transmitted to the  remaining rotatable
spindles via the mechanical coupling means. An
embodiment of the invention will now be described in
more detail with reference  to the figures attached to
the drawing, in which Fig. 1 is a perspective and
partly cut side view of a connection device as is
known  from practice; and Fig. 2 is a longitudinal
section through an embodiment of the connection device
according to the invention. Fig. 1 is a lateral,
perspective and partly cut view of a known connection
device 1.  Said device comprises an outer housing 5 of
an essentially cylindrical form. An inner  housing 41
is arranged within the outer housing 5. At the end of
the inner housing  that is the upper one in Fig. 1, a
plurality of screw bolts 50 are provided for securing
a tubular member. The tubular member is detachably
secured by means of the screw  bolts to the inner
housing 41 and is in communication with a
corresponding central  inner bore of the inner housing
41. Inner housing 41 and outer housing 5 have
arranged thereinbetween a clamp ring 6 which in its
lower portion comprises a  



plurality of clamping fingers 8. Said fingers are
elastically deflectable in radial  direction. Clamp
ring 6 and outer housing 5 have arranged
thereinbetween a  deflecting bushing 13 displaceable
in axial direction of the connection device 1 by WO
2004/020782 PCT/EP2003/009700  10 means of at least
one driving means 9. The driving means 9 is formed by
at least  one hydraulic cylinder, a radially outwardly
projecting annular flange 17 of the  deflecting
bushing 13 being connected to an extensible piston 49
of the hydraulic  cylinder. When the deflecting
bushing is displaced out of its stand-by position into
its  deflecting position, it will press the clamping
fingers 8 radially inwards, whereby a  tubular member,
which is inserted from below according to Fig. 1 and
is also  essentially tubular, is sealingly held in the
connection device 1. Such a connection device 1 serves
to connect corresponding tubular members to  other
tubular members or also connecting pieces of other
devices, particularly in the  field of gas and oil
production, such as blowout preventers, valves,
throttles, or the  like. Fig. 2 is a longitudinal
section through an embodiment of a connection device I
according to the invention. In the connection device 1
according to the invention, an essentially cylindrical
outer  housing 5 has arranged therein an inner housing
41, which is also cylindrical. At  least one driving
means 9, a clamp ring 6, and a deflecting bushing 13
are arranged  between the two housings 5, 41. The
driving means 9 comprises a plurality of  electric
motors 33 which are arranged on an output shaft 39.
Output shaft 39 and  driving motors 33 are arranged in
a bore 40 of the inner housing 41. The bore may  be
open at the upper end of the inner housing 41
according to Fig. 2 to gain access  to the driving
means 9 for the purpose of maintenance or exchange of
parts of the  



driving means. At the upper end, the inner housing 41
is detachably connected to  the outer housing, e.g. by
screwing. At both of its end, the output shaft 39 is
rotatably supported by corresponding  bearings in bore
40 and projects from the bore. At its projecting end,
it is connected WO 2004/020782 PCT/EP2003/009700  11
to a so-called harmonic drive 35 as a reducing gear
unit 34. Such a harmonic drive  35 essentially
comprises a ring which is fixed as a rule and has an
inner toothing, a  flexible and cup-shaped bushing
with an outer toothing, the outer toothing being in
engagement with the inner toothing of the ring, and a
so-called shaft-driven generator which is arranged
inside the flexible bushing and presses opposite
portions of the flexible bushing with its outer
toothing into engagement with the inner  toothing of
the fixed ring. In the illustrated embodiment, the
shaft-driven generator is motion-connected to the
output shaft 39, and the flexible bushing is
motion-connected to a drive end 32 of a  rotatable
spindle 14. At the drive end 32, the rotatable spindle
14 further comprises  a pinion 47 which is meshing
with a gear 48 supported on the inner housing 41.  The
rotatable spindle 14 extends in axial direction 10 or
longitudinal direction of the  connection device 1. It
has a first section 21 and a second section that have
rotatably supported thereinbetween the rotatable
spindle 14 in a recirculating ball  nut 19. The
recirculating ball nut 19 is made integral with the
outer housing 5 and  projects from an inner wall 20 of
the outer housing towards the inner housing 41. It is
also possible that the recirculating ball nut 19 is
designed as a separate part and is  e.g. secured for
the rotatable, but axially not displaceable support of
the rotatable  spindle 14 to the inner wall 20. In a
first section 21 of the rotatable spindle 14, said
spindle has arranged thereon a  



displacement nut 15, together with which the
deflecting bushing 13 is displaceable  between a
stand-by position 11, see the broken-line illustration
in Fig. 2, and a  deflecting position 13 in axial
direction 10. The displacement nut 15 is inserted into
a  mounting hole 16 of an annular flange 17, which
radially projects outwards at the  bushing end 16 of
the deflecting bushing 13, and is detachably secured
in said hole. WO 2004/020782 PCT/EP2003/009700  12 In
the deflecting position 12, the displacement nut 15 is
almost in contact with the  recirculating ball nut 19.
Said nut is provided with an antifriction coating 30,
or the  like, on its side 29 oriented towards an outer
surface 25 of the deflecting bushing 13  to reduce
friction between recirculating ball nut 19 and
deflecting bushing 13. In the second section 22 of the
rotatable spindle 14 that is projecting opposite to
the  displacement nut 15 relative to the recirculating
ball nut 19, a deflecting nut 23 is  supported on the
spindle. The deflecting nut 23 comprises a deflecting
body 28 in  which a collet 24 is arranged
approximately in the center. The deflecting nut 23 is
displaceable by means of the collet 24 in axial
direction 10 along the rotatable  spindle 14 upon the
rotation thereof. On an outer surface 27 facing the
deflecting  bushing 14, the deflecting body 28
comprises a wedge section 26 which is in contact  with
a corresponding wedge section on the outer surface 25
of the deflecting  bushing 13 in the deflecting
position 12 of the deflecting bushing 13 as shown in
Fig.  2. The contact between the two wedge sections
effects at least a support of the  deflecting bushing
13 in said area. Furthermore, the rotatable spindle 14
is rotatably supported underneath the  deflecting nut
23 in the outer housing 5 by means of a corresponding
bearing at its  bearing end 41. In the first and
second sections 21, 22 of the rotatable spindle 14,
the pitch of the  



rotatable spindle thread may be different, so that
upon rotation of the rotatable  spindle 14 by the
driving means 9, displacement nut 15 and thus
deflecting bushing  13 move at a different pace in
comparison with the deflecting nut 23 in axial
direction  10. This can e.g. take place such that due
to a greater pitch the deflecting nut 23  moves at a
faster pace in the direction of recirculating ball nut
19 than does the  displacement nut 15 on account of a
smaller pitch in the first section 21 in the
direction of stand-by position 11. WO 2004/020782
PCT/EP2003/009700  13 At its side facing the clamp
ring 6, the deflecting bushing 13 is provided with at
least  a few inclined surfaces that, when deflecting
bushing 13 is in deflecting position 12,  bring the
clamp ring 6, on the one hand, into engagement with
the inner housing 41  and serve, on the other hand, to
deflect the corresponding clamping fingers 8 towards
the other member 3. Furthermore, the deflecting
bushing 13 is provided  approximately in its center
with a cam 37 which supports the clamp ring 6 on its
outer surface 38 such that, even if the deflecting
bushing 13 is in the stand-by  position 11, it does
not disengage from the inner housing 41. The
engagement  between clamp ring 6 and inner housing 41
is established by at least two toothed  rings 44 that
project from the clamp ring 6 towards inner housing 41
and engage into  corresponding tooth receiving
recesses 45. Two further toothed rings 44 are arranged
in the clamp ring 6 below an abutment  end 43 of the
inner housing 41. Said toothed rings 44 engage into
corresponding  tooth receiving recesses 46 of the
other member 3 when said member is inserted  into the
connection device 1. The insertion position of the
other member 3 is here  defined by the abutment of a
front inserted end of the other member 3 with the
abutment end 43 of the inner housing 41. A sealing
means may additionally be  



arranged between inner housing 41 and other member 3.
Upon displacement of the deflecting bushing 13 out of
its stand-by position 11 into  the deflecting position
12, the clamping fingers 8 are elastically deflectable
in radial  direction 7 to the inside towards the inner
bore 4 and thus for engagement of the  toothed rings
44 with the tooth receiving recesses 46 of the other
member 3. Thanks  to this engagement the other member
3 is both held and sealed in the connection  device.
WO 2004/020782 PCT/EP2003/009700  14 In an alternative
embodiment of the connection device 1 according to the
invention,  displacement nut 15, recirculating ball
nut 19, and deflecting nut 23 are made  integral, so
that there is no separate support of the rotatable
spindle 14  approximately in the center by a
recirculating ball nut 19 secured to the inner wall 20
of the outer housing 5. Instead of this, the
deflecting bushing 13 is moved together  with this
single recirculating ball nut in axial direction 10
along the rotatable spindle  14. In a further
embodiment of the connecting device, only displacement
nut 15 and  recirculating ball nut 19 are made
integral, the deflecting nut 23 being still designed
as a separate member that is separately displaceable
along the rotatable spindle 14.  In this instance,
too, an approximately central supporting of the
rotatable spindle 14  is omitted. However, it should
be noted that the rotatable spindle 14 is also
supported to some degree even in case of an integral
design of recirculating ball nut  19 and adjustment
nut 15 due to a slide contact of said integral
component with the  inner wall 20 of the outer housing
5. In the illustrated embodiment, the drive means 9
comprises four electric motors 33.  These serve the
purpose of redundancy, so that even in case of failure
of one or  several motors 33, the rotatable spindle 14
can still rotate in a safe way.  



Furthermore, the number of the electric motors 33
serves to achieve a relatively lean  construction of
the connection device because due to the plurality of
motors these  may have a smaller power rating per
motor and can thus be built with a  correspondingly
smaller size. Electric motors, such as servomotors or
asynchronous  motors, are used as motors 33.
Furthermore, it is possible to provide not only a
drive means 9 with the further  components according
to Fig. 2, such as rotatable spindle 14, recirculating
ball nut  19, reducing gear unit 34, etc., but also to
arrange corresponding devices at two,  three or more
places in the circumferential direction of the
connection device 1; see WO 2004/020782
PCT/EP2003/009700  15 Fig. 1. In case of an
arrangement of e.g. two of such assemblies, these are
preferably arranged opposite the inner bore 4. Fig. 2
shows a mechanical coupling means 51 in two variants
for different  embodiments. The one embodiment with
pinion 47 and gear 48 has already been  explained
above. Instead of gear 48, which synchronizes the
rotations of different  rotatable spindles 14 and
drive shafts 39, respectively, it is also possible to
use a  rotating chain, a rotating toothed belt, or
also a gear set. With such a mechanical  coupling
means it is possible that only one of the rotatable
spindles is connected to  a driving means whereas the
others are rotated via motion coupling. In the other
embodiment of the mechanical coupling means 51, a
pinion 52 is  arranged at an end of the drive shaft 39
and connected to the corresponding pinions  of further
drive shafts 39 via a toothed belt or a chain. It is
again possible to realize  the mechanical coupling
means also by way of a gear set. Of course, it is
possible to  combine various embodiments of the
mechanical coupling means with one another.  The
function of the connection device 1 according to the
invention shall now be  



explained in the following with reference to the
figures: A first tubular member 2 is preferably
secured to the inner housing 41 via screw bolts  50;
see Figs. 1 and 2. Said tubular member 2 communicates
with the inner bore 4. At  the opposite end of the
connection device 1, another member 3 is inserted that
is  also essentially tubular and projects, for
instance, from a valve, a throttle, a blowout
preventer, or the like. Said other member 3 is
inserted to such an extent that it is in  contact with
the abutment end 43 of the inner housing 41. In this
position, the  deflecting bushing 13 is displaced out
of its stand-by position 11 into the deflecting
position 12 by actuating the driving means 9 and by
correspondingly rotating the  rotatable spindle 14.
During this displacement, on the inside of the
deflecting WO 2004/020782 PCT/EP2003/009700  16
bushing 13 facing the clamping ring 6, corresponding
inclined surfaces get into  contact with corresponding
inclined surfaces on the outer surface 38 of the clamp
ring 6 and press said ring into further engagement
with the inner housing 41 and into  engagement with
the other member 3. Said engagement is realized by
toothed rings  44 which engage e.g. into tooth
receiving recesses 45 of the inner housing 41 or, by
deflecting the corresponding clamping fingers 8, into
corresponding tooth receiving  recesses 46 on the
other member 3. The engagement of the corresponding
toothed  rings 44 is improved by the measure that
virtually at least at two places the  deflecting
bushing 13 is supported on its outer surface 25, on
the one hand, by  displacement nut 15 in the first
portion 21 of the rotatable spindle 14 and, on the
other hand, by deflecting nut 23 in the second section
22 of the displacement spindle  14. By analogy, said
engagement is disconnected at the same time by
simultaneous  displacement of displacement nut 15 and
deflecting nut 23 or at least reduced with  respect to
the inner housing 41. To prevent the clamp ring from
falling outwards - 



also when the deflecting bushing 13 is in its stand-by
position 11, a cam or cam ring  37 is especially
provided that is still holding the clamp ring 6 with
the toothed rings  44 in the tooth receiving recesses
45 in the inner housing 41. To prevent the rotatable
spindle 14 from rotating automatically, if necessary,
whereby the deflecting bushing 13 might be displaced
towards its stand-by position  11, the gearing 36
consisting of recirculating ball nut 19 and rotatable
spindle 14 is  made self-locking. WO 2004/020782
PCT/EP2003/009700  17 CONNECTION DEVICE  CLAIMS  1. A
connection device (1) for connecting a tubular member
(2) to another member (3), said connection device
comprising a clamp ring (6) which is  arranged in an
inner bore (4) of an outer housing (5) and includes a
plurality  of clamping fingers (8) which are
deflectable essentially in radial direction (7)
relative to said inner bore (4), and a deflecting
bushing (13) which is displaceable by at least one
driving means (9) in axial direction (10) of said
inner bore between a stand-by position (11) and a
deflecting position (12), by  which deflecting bushing
(13) in its deflecting position (12) said clamping
fingers (8) are radially inwardly deflected,
characterized in that said driving means (9) comprises
a rotatable, axially not displaceable  spindle (14)
along which said deflecting bushing (13) is movable.
2. The connection device according to claim 1,
characterized in that said deflecting bushing (13)
comprises a displacement nut (15) which is  



arranged on said rotatable spindle (14) and which upon
rotation of said  rotatable spindle (14) is movable in
axial direction (10). 3. The connection device
according to claim 1 or 2,  characterized in that said
displacement nut (15) is detachably secured to said
deflecting  bushing (13). WO 2004/020782
PCT/EP2003/009700  18 4. The connection device
according to any one of the preceding claims,
characterized in that said deflecting bushing (13)
comprises an annular flange (17) radially  projecting
outwards particularly on a bushing end (16) and
including at least  one mounting bore (18) for said
displacement nut (15). 5. The connection device
according to any one of the preceding claims,
characterized in that said displacement nut (15) is
designed as a recirculating ball nut (19).  6. The
connection device according to any one of the
preceding claims,  characterized in that said
rotatable spindle (14) is rotatably supported in a
recirculating ball nut  (19) arranged on an inner wall
(20) of said outer housing (5). 7. The connection
device according to any one of the preceding claims,
characterized in that said recirculating ball nut (19)
is made integral with said outer housing  (5). 8. The
connection device according to any one of the
preceding claims,  characterized in 



that said adjustment nut (15) is movable at one side
relative to said  recirculating ball nut (19) along a
first section (21) of said rotatable spindle  (14). 9.
The connection device according to any one of the
preceding claims,  characterized in WO 2004/020782
PCT/EP2003/009700  19 that said rotatable spindle (14)
comprises a second section (22) opposite to  said
displacement nut (15) relative to said recirculating
ball nut (19). 10. The connection device according to
any one of the preceding claims,  characterized in
that a deflecting nut (23) is adjustably supported in
axial direction (10) on said  rotatable spindle (14)
and particularly on said second section (22). 11. The
connection device according to any one of the
preceding claims,  characterized in that said
deflecting nut (23) comprises at least one collet (24)
and a wedge  section (26) facing an outer surface (25)
of said deflecting bushing (13).  12. The connection
device according to any one of the preceding claims,
characterized in that said wedge section (26) is
designed as part of an outer surface (27) of a
deflecting body (28) which is mounted particularly
detachably on said collet  (24). 13. The connection
device according to any one of the preceding claims,
characterized in that an antifriction facing (30) or
coating is arranged at at least one side (29)  of said
recirculating nut (19) that is facing the surface (25)
of said deflecting  



bushing (13). 14. The connection device according to
any one of the preceding claims,  characterized in WO
2004/020782 PCT/EP2003/009700  20 that said rotatable
spindle (14) is rotatably supported at its support end
(31)  on said outer housing (5) and is drive-connected
at its drive end (32) to at  least one motor (33). 15.
The connection device according to any one of the
preceding claims,  characterized in that a reducing
gear unit (34), particularly a so-called harmonic
drive (35), is  arranged between drive end (32) and
motor (33). 16. The connection device according to any
one of the preceding claims,  characterized in that
pitches of said first and second section (21, 22) of
said rotatable spindle  (14) are different. 17. The
connection device according to any one of the
preceding claims,  characterized in that the gearing
(36) consisting of rotatable spindle (14) and
recirculating ball  nut (19) is made self-locking. 18.
The connection device according to any one of the
preceding claims,  characterized in that a cam (37)
which is essentially in contact with an outer surface
(38) of  said clamp ring (6) projects approximately
centrally in axial direction (10) of  said deflecting
bushing (13). 19. The connection device according to
any one of the preceding claims,  



characterized in that a plurality of motors (33),
particularly electric motors, are arranged on an
output shaft (39) which is motion-connected to said
reducing gear unit (34). WO 2004/020782
PCT/EP2003/009700  21 20. The connection device
according to any one of the preceding claims,
characterized in that said output shaft (39) and said
electric motors (33) are supported or  arranged in a
bore (40) of an inner housing (41) which is secured
particularly  detachably in said outer housing (5).
21. The connection device according to any one of the
preceding claims,  characterized in that said inner
housing (41) comprises a central bore (42) and said
tubular  member (2) is detachably secured to said
inner housing (41). 22. The connection device
according to any one of the preceding claims,
characterized in that an abutment end (43) of said
inner housing (41) which faces away from  said tubular
member (2) is designed as an abutment for said other
member (3)  that is inserted at least in part into
said connection device (1). 23. The connection device
according to any one of the preceding claims,
characterized in that said clamp ring (6) comprises
radially inwardly projecting toothed rings  (44) which
are in engagement with corresponding tooth receiving
recesses  (45, 46) of said inner housing (41) and/or
of said other member (3) or can be  brought into
engagement by the action of said deflecting bushing
(13). 24. The connection device according to any one
of the preceding claims,  



characterized in that a mechanical coupling means (51)
is provided for synchronizing rotary  movements of
three or more rotatable spindles (14). WO 2004/020782
PCT/EP2003/009700  22 25. The connection device
according to any one of the preceding claims,
characterized in that a pinion (47) is particularly
arranged on the drive end (32) of said  rotatable
spindle (14) that is in engagement with a gear (48)
supported on  said inner housing (41). 


