Apparatus to support a tubul ar nmenber

Descri ption

The invention relates to an apparatus to support a tubular nenber
such as pipes, in particular in the field of oil and gas

producti on.

In the drilling industry, it is the usual practice to hoi st
various types of pipes such as drill systenms and production tubing
with various elevators of different capacities. The internal

di aneters and configurations of the elevators are specifically
dressed for precise interfitting relation with the tool joints of

t he pipes to be handl ed.

An el evator enabling the supporting of pipes having different
outer dianmeters is shown in US 4 361 940 A The apparatus has a
carrying structure defining a central opening for receiving a
pipe. In order to hold the pipe, novable clanp elenents are

provi ded. The clanp el enents are noved by vertical cylinder-piston
arrangenents that are positioned in the carrying structure and
that are acting on the clanp elenments by horizontal orientated

| evers.

In CN 203 382 753 a further apparatus for supporting tubul ar
nmenbers is shown. Its clanp elenents are al so noved by vertica

cyl i nder-piston arrangenents positioned in the body acting on the
clanp el enents by horizontal |evers. The clanping el ements have a
wedge-1i ke shape and noved along a carrying structure surface that

is inclined to the vertical axis.

In US 7 762 343 B2 a further apparatus to support tubular nenbers

is shown having clanp el enents. The clanp el enents are noved by
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vertical cylinder-piston arrangenents positioned in a carrying

structure that act on the clanp el enents by horizontal |evers.

In US 8 720 589 B2 an apparatus for hol ding pipes via positive
formfit is shown. Pilotable retainers of a carrying structure for
hol di ng a pi pe are actuated by cylinder-piston arrangenments which
are positioned in the carrying structure and acting on the clanp

el ements by horizontal |evers.

In view of the above, it is an object of an enbodi nent of the
invention to provide at | east one alternative to the apparatus
descri bed above, which provide an apparatus of the abovenenti oned
general type, with a nore effective application of clanping force,
so that the apparatus can correspondi ngly apply a higher clanping
force and/ or be designed with a |ighter weight and/or reduced
power input, and that provides a sinpler, nore economnical and nore

robust construction of a clanping nechani sm

Thi s obj ect has been achi eved by an apparatus in accordance with
claiml. In the present application, the term"tubul ar nenber”
will be used generally and broadly to refer to any el ongated
menber that is to be releasable held in the apparatus, which may
specifically include a pipe, a tube, a solid or hollowrod, a tool

shaft or shank, or any other el ongated nenber.

According to the invention, an apparatus to support a tubul ar
nmenber such as pipes, in particular in the field of oil and gas

production, conprises:

a carrying structure that can be nechanically attached to a
handl i ng appar atus extends annul arly around a central opening

al ong an axis and has an inner circunferential surface boundi ng
that central opening, wherein said inner circunferential surface

tapers conically at a cone angel relative to said axis,
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a plurality of clanp elenments that are arranged novably relative
to that carrying structure in said central opening, wherein each
of that clanp elenments has an inclined surface on a radially outer
side thereof, said inclined surface is inclined at said cone angle
relative to said axis and is configured and arranged to slide

al ong said inner circunferential surface, and wherein each of that
clanp elenments has a clanp surface being parallel to said axis,

and

a plurality of linear actuators, wherein each of that |inear
actuators respectively has first and second actuat or conponents
that can be driven linearly relative to one another al ong an
actuator axis that is inclined at said cone angle relative to that
axis, wherein said first conponent is connected to said carrying
structure, and wherein the second conponent is connected to a
respective one of said clanp el enents, wherein both the first and
t he second conponents are positioned in a recess of the inclined

surface the respective clanp el enment.

The above descri bed arrangenent provides a highly precise and

hi ghly | oadabl e and robust gui dance and actuation of the clanp

el ements within and relative to the carrying structure. Because
the linear actuators are tilted along the cone angle and they are
positioned in the clanp el enents, they can apply an optinmal stroke
or linear actuation force and a resulting optiml radial clanping
or holding force. Auxiliary elenents such as levers or the like in
order to connect the linear actuators with the clanp elenents can
be onitted. Nanely, the linear actuators apply the actuation force
respectively to each clanp el enent along the direction of the cone
angl e, and the respective clanp elenent slides along the conically
tapering inner circunferential surface of the carrying structure
which is also sloped correspondingly at this cone angle. Thus, the
appl i ed actuation force snoothly and optinmally drives the sliding
nmotion of the clanp el enents al ong the cone angl e, whereby the
radi al notion conponent effectuates the clanping force of the

clanp el enments onto the tubul ar nmenber extendi ng | ongitudinally
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t hrough the central opening of the elevator. Furthernore, the
above arrangenent strongly reduces or even prevents a tw sting or
tilting of the linear actuators. Therefore, the |inear actuators
can be designed and constructed with a lighter weight and/or to
apply a higher clanping force and/or to require a reduced input
actuation power. Additionally, as the linear actuators are
positioned in the slips, the carrying structure can be made nore
tightly arranged, this enabling a bigger central opening and thus
t he supporting of bigger pipes by an unchanged outer carrying
structure extension. It should be noted that the apparatus 1
according to the invention is not linted to lifting and | owering
operations. An exenplary alternative application is using the
apparatus 1 according to the invention to hold and press tubul ar
el enents of pipelines against each other in order to create a weld
joint. Thus, the apparatus 1 according to the invention can al so
be part of a welding nmachine. As a part of a welding machine, two
appar atus according to the invention can be provided, wherein each
appar at us hol ds one tubul ar nmenber

According to an enbodi nent, the linear actuators are cylinder-

pi ston-arrangenents, wherein said first conponents are the
cylinders and the second conponents are the pistons which are
nmovabl e guided in the cylinders along the actuator axis and that
are attached to the clanp elenents by a hol ding el erent that
extends through the piston rod along the actuator axis. Cylinder-
pi ston-arrangenents such as hydraulic cylinder-piston-arrangenents
enabl e are reliable, robust actuation and the applying of high
actuation forces. As the hol ding el enent extends through the

pi ston rod, a replacenent of the clanp elenents is facilitated.
Basically, only the holding elenment has to be renpoved to | oosen

t he connection between the cylinder-piston arrangenent and the

respective clanp el enment.

In order to ensure that the cylinders are in their desired
assenbly positions, each cylinder can has a positive formfit

el enment which engages with a counter el enent of the carrying
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structure. Further on, the formfit engagenent prevents a relative

novenent of the cylinders.

Additionally, the cylinders can be secured to the carrying
structure by screws being in thread engagenment with the positive

formfit el enents.

Preferably, each piston divides the respective cylinder space into
a first pressure chanber and in a second pressure chanber. The
pressure chanbers have preferably the sane volune and the sane

stroke | ength, thus enabling an easy actuation.

The actuation of the cylinder-piston-arrangenents can be nore
facilitated, if the cylinder-piston-arrangenents are connected in
series such that the fluid pressed out of a first pressure chanber
of one cylinder-piston arrangenent is pressed into the second
pressure chanber of the subsequent cylinder-piston-arrangenent and
vice versa. Due to such a Master-Slave-Actuation, a nmechani ca
mechani smin order to connect the clanp el enments can be omtted.
Al'l cylinder-arrangenents can be actuated by on fluid punp and by
just one 4-port/2-way valve, as the fluid is fed successively

t hrough all cylinder-pi ston-arrangenents.

The pressure chanbers of each cylinder-piston-arrangenment can be
connected with each other by a bypass conduit having a constricted
openi ng. By neans of this, first a synchronization of the clanp

el enments in axial notion and radial notion can be automatically
achieved in the case the cylinder-piston-arrangenents are out of
synchroni zati on. Thus, a reset function is provided. Second, via

t he bypass conduit fluid | eackage is conpensated automatically.
Due to the constricted opening relative to fluid conduits |ed
to/fromthe pressure chanbers, it is prevented that a cylinder-

pi ston arrangenent is totally bypassed.

In one enbodi nent, a valve elenent is positioned in each bypass

conduit preventing a fluid flow through the bypass conducts when
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the clanping el enents are noved down. By neans of this, a bypass
flowis prevented during |Iowering the clanp elenments and such
during grabbing the tubular nmenber. Thus, it is ensured that a
necessary hol ding force/work pressure can be applied to the clanp
el ements in order to hold the tubular nenber. Additionally, due to
this orientation of the valve elenents it is ensured that the
clanp elenents are starting at the sane upper |evel before they
are moved down, thus enabling a centering of the tubular nenber to

be hold. A preferred valve elenent is a check val ve.

However, in another enbodi nent in each bypass conduit a val ve

el enment is positioned preventing a fluid flow through the bypass
conducts when the clanping elenments are lifted up. By neans of
this, a kind of pressure relief is established during |owering the
clanp elenents as pressure fluid can bypass the respective

cyl i nder-piston-arrangenent. A preferred valve elenent is a check

val ve.

In order to create a conpact cylinder, it is preferred to use the
whol e stroke length in a |l owering operation and in a handling
operation. In order to enable a fluid flow to pressure sides of
the pistons in their end positions, each piston can have at | east
one chanfer on its outer circunferential surface providing a

m ni mum vol une of a pressure chanber into which the fluid can be
punped.

For safety reasons it is advantageous when first and second
signals are generated representing the clanp elenents being in the
| owered position or in the lifted position. Preferably, two
switch- or sensor-like elenents are dedicated to each clanp
el ement, wherein one switch generates a signal when the respective
clanp elenment is down and the other switch generates a signal when

the respective clanp el enent is up.

Furt her advant ageous enbodi nents of the invention are subject of

further dependent cl ai ns.



In the following, a preferred enbodi nent of the invention is

described with reference to the follow ng figures:

Figure 1 shows a perspective view of an apparatus according to

the invention in a closed position;

Figure 2 shows a perspective view of an apparatus according to

the invention in an opened position;

Figure 3 shows a cross section through a clanp elenent and its

cyl i nder - pi st on- arrangenent ;

Figure 4 shows a connection scheme of four cylinder-piston-

arrangenents when | ower ed,;

Figure 5 shows a connection scheme of four cylinder-piston-

arrangenents when lifted; and

Figure 6 shows a cross section through a piston of one of the

cyl i nder - pi st on- arrangenent s;

In figures 1 and 2 an exanple of an apparatus 1 according to the
invention is shown in its closed positon (figure 1) and in its
opened position (figure 2). The apparatus 1 is used for lifting,

| owering and hol di ng tubul ar nmenbers such as pipes on off- and
onshore oil or gas drilling platforms. In the drilling technol ogy
such an apparatus 1 is called elevator in general. It should be
noted that the apparatus 1 according to the invention is not
limted to lifting and | owering operations. An exenpl ary
alternative application is using the apparatus 1 according to the
invention to hold and press tubular elenments of pipelines against
each other in order to create a weld joint. Thus, the apparatus 1

according to the invention can also be part of a wel ding nachine.
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In order to attach the apparatus 1 nmechanically to a non-shown
handling or lifting systemof the drilling platform the apparatus
has two outer ear-like retainer elenments 2, 3 on opposite sides.
Each retainer el enent defines an opening 4 for receiving
connection bars and the like of the lifting system Preferably,
the retai ner el enents have pivotable locking arns 5 in order to

open and cl ose the openings circunferentially.

The apparatus 1 has a carrying structure 6 conprising an el evator
body 8 and two doors 10, 12 that are pivotable connected to the

el evator body 8 on opposite sides by hinges 14, 16. The carrying
structure 6 extends annularly around a central opening 18 al ong an
axis. The doors 10, 12 can be noved relative to the el evator body
8 between the closed positioned (figure 1) and the opened position
(figure 2). In the closed position, the doors 10, 12 are | ocked by
a common latch 19 and by a not shown | ocking device that prevents
an uni ntentional opening of them In the opened position, the
central opening 18 is opened circunferentially and a tubul ar
nmenber can be inserted in the central opening 18 radially to the
axis 20 of the central opening 18. The doors 10, 12 are such
attached to the elevator body 8 that the central opening 18 can be
opened over a peripheral angel of 180°. Thus, each door 10, 12
extends over an circunferential area of 60°. The novenent of the
doors 10, 12 and of the locking device is done preferably

hydraul i cal ly.

In the central opening 18 on inner circunferential surfaces 22 of
the carrying structure 6, a plurality of clanp el enents 24, 26,

28, 30 are arranged novably relative to that carrying structure 6
in said central opening 18. In the shown enbodi nent, four

identical clanmp elenents 24, 26, 28, 30 are provided. The clanp

el enents 24, 26, 28, 30 are evenly distributed over in
circunferential direction, Thus, two clanp el enents 26, 28 are

gui ded on the carrying structure 6 and one clanp elenment 24, 30 is
gui ded on one of the doors 10, 12. However, it shoul d be noted

that | ess or nore clanp elenents 24, 26, 28, 30 can be provided.



The clanp el enents 24, 26, 28, 30 are so-called slips and can be
noved between a |l owered position and a lifted position. In the
lifted position, the clanp el enents 24, 26, 28, 30 are noved
radially outwards in order to introduce or renpove a tubul ar

menber. In the | owered position, the clanp elenents 24, 26, 28, 30
are moved radially inwards in order to grab and hold the tubul ar
menber for a following lowering or lifting operation. The | owering
and lifting of the clanp elenents 24, 26, 28, 30 is done by linear
actuators 32, 34, 36, 38, in particular by hydraulic cylinder-

pi ston-arrangenents that are positioned in a recess 40 of the
clanp elenments 24, 26, 28, 30. A nore detail ed explanation of the
cyl i nder-pi ston-arrangenents 32, 34, 36, 38, follows in figures 3,
4 and 5.

In order to protect the clanp el ements 24, 26, 28, 30 agai nst
uni nt ended contact with the tubul ar nenber to be handl ed,

gui depl ates 42, 44 are provided on the | ower side and the upper
side of the carrying structure 6. As shown in figures 1 and 2, one
each el evator side three guideplates 42, 44 are provided, wherein
t he gui depl ates on the doors 12 form a peripheral angel of 60°
each and the gui deplates on the el evator body 8 form a peripheral
angel of 180° each. The gui depl ates 42, 44 have concave inner
surfaces 46, 48 and extend radially over the clanp el enents 24,

26, 28, 30 intheir lifted position. In the closed position of the
carrying structure 6, the concave inner surfaces 46, 48 form an
upper inner circunferential guide surface and a | ower inner
circunferential guide surface. By nmeans of the upper and the | ower
circunferential guide surfaces 46, 48, the tubular elenment to be
handled will be centered in the central opening 18 before they are
grabbed by the clanp elenents 24, 26, 28, 30.

In figure 3, a cross section through an exenplary clanp el enent 28
is shown. In particular, figure 3 shows a cross section though the
right clanping elenment 28 according to figure 2. However, it is

nmentioned that the followi ng description is not limted to this
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one cl anping el enent 28, but represents all clanping el enments 24,
26, 28, 30.

As can be seen in figure 3, the inner circunferential surface 22
of the carrying structure 6 bounding that central opening 18

tapers conically at a cone angel o relative to said axis 20.

The clanp el enent 28 has a wedge-li ke cross section. It has an
inclined surface 50 on a radially outer side thereof, said
inclined surface 50 is inclined at said cone angle o relative to
said axis 20 and is configured and arranged to slide along said
inner circunferential surface 22. The recess 40 for receiving one
of the cylinder-piston-arrangenents 32, 34, 36, 38 is provided in

the inclined surface 50.

On aradially inner side, the clanp elenent 28 has a clanp surface
52 being parallel to said axis 20. In order to enhance the contact
with a tubular element to be handled, a plurality of wedges 54 is

provi ded. The wedges 54 are supported on carriers 56 that are

rel easabl e secured to the clanp surface 52 in a direction parall el

to the axis 20.

In order to detect the position of one clanmp element 28, a | ower
switch 53 and an upper switch 55 are provided. The switches 53, 55
are located in a lower bore 58 and in an upper bore 60 of the
carrying structure 6. In order to facilitate the nmanufacturing of
the carrying structure 6, an adapter el enment 59 can be positioned
in the area of the lower switch 53 between the clanp el enment 28
and the carrying structure 6 having a wedge-like cross section. By
means of this, the carrying structure 6 can have a | ower vertica
surface area, as the inclined surface 22 is formed partially by

t he wedge-1i ke adapter elenent 59. In order to secure the adapter
el enment 59 to the carrying structure 6, a rear projection 61 of
the adapter elenment 59 can be received in a correspondi ng counter
recess 63 of the carrying structure 6. Wien the adapter el enment 59

is used, the | ower bore 58 extends through the adapter el enent 59
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and the switch 53 is positioned at |east partially in the adapter

el enent 59.

The switches 53, 55, for instance hydraulic switches, extend with
a contact section 57 out of the bores 58, 60 over the interna
circunferential surface 22 in the central opening 18 and are
activated by actuation surfaces 62, 64 of the clanp el enent 28.
The actuation surfaces 62, 64 can have inclined surfaces areas
relative to the inclined surface 50 of the clanp el ement 28 which
are positioned on opposite ends of the clanp el enent 28. As can be
seen in figure 2, when the clanp elenment 28 is | owered, the | ower
actuation surface 62 is overlapping the | ower bore 58, thus the

|l ower switch 53 is activated and a signhal is generated that the
clanp element 28 is in its |owered position. Wen the clanp
element 28 is |lifted, the upper actuation surface 62 is contacting
t he upper switch 55, thus the upper switch is activated and a
signal is generated that the clanp element 28 is inits lifted

posi tion.

The cylinder-piston arrangenent 36 has a cylinder 66 and a piston
68 that can be driven linearly relative to one another along an
actuator axis 70 that is inclined at said cone angle a relative to
that axis 20. The cylinder 66 is attached to carrying structure 6,
and the piston 68 is attached to the clanp el enent 28. Both, the
cylinder 66 and the piston 68 are positioned in the recess 40 of

the inclined surface 50 of the clanmp el enment 28.

The attachment of the cylinder 66 to the carrying structure 6 is
done by a cylinder-like positive fit elenent 72 that is fixed to
an outer surface section of the cylinder 68 and engages into a
counter recess 73 of the carrying structure 6 in its inner
circunferential surface 22. Preferably, the positive fit el ement
72 is welded to an outer circunferential surface section of the
cylinder 66. Additionally, the cylinder 68 is attached to the
carrying structure 6 by a screw 74. A screw 74 extends through a

t hrough hole 76 of the carrying structure 6 fromthe rear relative
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to the clamp elenent 28 and is in thread engagenent with an
internal screwthread 78 of the positive formfit elenent 72.
Preferably, the through hole is orientated perpendicular to the
actuator axis 70. Wien tighten the screw 74, the screw 74 is
turned into the internal screw thread 78 and pressed with its head
80 agai nst a back-facing surface 82. In order to protect the screw
head 80, the back-facing surface 82 is surrounded by a wall 84

ext endi ng over the head 80.

The attachment of the piston 68 to the clanp el enent 28 is done hy
an el ongated hol ding el ement 86 that extends through a piston rod
88 supporting the piston 68 along the actuator axis 70. The

hol ding elenment 86 is in the shown enbodi ment a stud-bolt that is
fed through an upper bore 90 of the recess 40 of the clanp el enent
28 into the recess 40 and that is received with its foot 92 in a
corresponding cavity 94 in a recess ground 96. The hol di ng el enent
86 has an upper external thread section 97 by which it is in
thread engagenent with an internal thread of the upper bore 90. In
order to avoid a | oosing of the holding elenment 86, a ring-like

| ocki ng device 99 is positioned between its head 98 and a housi ng
102 t hrough which the holding element 98 is fed outside the recess
40. The housing 102 is carried by an outer surface 101 rendering

t he upper bore 90 and in contact with a shoul der 103 extendi ng

per pendi cul ar to the outer surface 101. In order to enable a fast
and easy disassenbly of the holding elenment 86, the housing 102
and the | ocking device 99 are hold together in and di ssenbl ed
state by a locking ring 100 that is in engagenment with a non-shown
circunferential notch of the holding elenent 86 that is covered by
t he housi ng 102 bel ow t he head 98.

The piston rod 88 extends through both face sides 104, 106 of the
cylinder 66 and contacts both the recess ground 96 and an opposite
recess ceiling 108. Thus, the piston rod 88 is fixed radially by
the holding element 72 and axially by its contact with the recess

ground 98 and the recess ceiling 108.
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The piston 68 is an integral section of the piston rod 88. It has
the shape of a ring and divides an internal space of the cylinder
68 in a | ower pressure chanmber 110 and in an upper pressure
chanber 112. As the clanp elenent 28 is in the shown position
down, the |ower pressure chanber 110 is minimzed. In order to
avoi d | eakage between the pressure chanbers 110, 112, the piston
68 supports a non-illustrated sealing ring in a respective outer

circunferential notch 114.

Bot h pressure chanbers 110, 112 have the sane inner dianmeter and
the sanme stroke length. Thus, they have the sane volune in total
The | ower pressure chanber 110 is pressurized in order to lift up
the clanp el ement 28. The upper pressure chanber 112 is
pressurized in order to |l ower the clanp el ements 28.

In order to feed the pressure fluid, in particular hydraulic oil,
into the pressure chanbers 110, 112 and out of the pressure
chanbers 110, 112, respectively, two fluid conduits 116, 118 are
provi ded. Both conduits 116, 118 are positioned such in the
carrying structure 6 that they enter the pressure chanbers 110,
112 close to cylinder’s end faces 104, 106, in particular directly
at the level of the cylinder’'s end faces 104, 106.

The conduits 116, 118 are provided in pipe elenment 120, 122 that
has a | ongi tudi nal through channel as conduit, a broadened foot
section 124 and a head section 126 provided with an external
thread 128. The pipe el enents 120, 122 are received in through
bores 130, 132 extending through the carrying structure 6 parall el
to the through hole 76 of the screw 74 for fixing the cylinder 66
to the carrying structure 6. The pipe elenents 120, 122 are
engaged with their foot sections 124 between the cylinder 66 and
the carrying structure 6 and are secured to the carrying structure
6 by nuts 134 being screwed on their external thread 128. The pipe
el enents 120, 122 are welded with their foot sections 124 to outer
circunferential surface sections of the cylinder 66. Thus, even in

the unlikely event of a damage of the screw 74, the cylinder 66 is
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reliable fixed to the carrying structure 6 by the pipe elenents
120, 122. In order to achieve a pre-alignnment of the pipe elenents
120, 122 and cylinder channels 136, 138, the carrying structure 6
has in their opposite surface sections depressions 140, 142 that
correspond to the broadened foot 124. The nechani cal connection of
non-shown external fluid lines to the fluid conduits 116, 118 is
done by adapter elenments 144, 146 which are in thread engagenent
with internal threads 148 of the pipe elenents 120, 122. The
activating of the clanp el enent 28 and the external fluid |Iining

will be described with respect to figures 4 and 5.

As shown in figure 4, each clanp elenment 24, 26, 28, 30 has its
own cylinder-piston arrangenent 32, 34, 36, 38. The cylinder-

pi ston arrangenents 32, 34, 36, 38 are connected in series, such
that the fluid pressed out of a | ower pressure chanber 110 of one
cylinder-piston arrangenents 32, 34, 36, 38 is pressed into the
upper pressure chanber 112 of the subsequent cylinder-pi ston-
arrangenment 32, 34, 36, 38 and vice versa. The cylinder-pi ston-
arrangenents 32, 34, 36, 38 at the ends are connected to a joined

val ve el enent 152.

In the shown enbodi ment, the valve elenent 152 is a 4-port/2-way
val ve by which a fluid connection can be opened and closed to a
fluid punmp and a fluid tank. It has the access A, B, P and T. From
the access a fluid line 154 is fed directly to the upper pressure
chanber 112a of left cylinder-piston-arrangenent 24, fromthe
access Ba fluidIline 156 is fed directly to the | ower pressure
chanber 110d of the right cylinder-piston-arrangenent 38. The
access P is connected with the punp and the access T is in
connection with a tank

The upper pressure chanber 112d of the right cylinder-piston
arrangenent 38 is connected by a fluid line 158 with the | ower
pressure chanber 110c of the adjacent cylinder-piston arrangenent
36 on its left side. The upper pressure chanber 112c of this

cylinder-piston arrangenent 36 is connected by a fluid |ine 160
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with the | ower pressure chanber 110c of the adjacent cylinder-

pi ston arrangenent 34 on its left side. The upper pressure chanber
112c¢ of this cylinder-piston arrangenent 34 is connected by a
fluid line 162 with the | ower pressure chanber 110a of the

adj acent cylinder-piston arrangenent 32 on its left side, i.e. the
I eft cylinder-piston-arrangenent 32 that is in direct connection

with the access A of the valve.

As shown in figure 4, the pistons 68a, 68b, 68c, 68d of all

cyl i nder-pi ston-arrangenents are | owered. Thus, the | ower pressure
chanbers 110a, 110b, 110c, 110d are nininized and the clanp

el enents 24, 26, 28, 30 are | owered and hol ding a tubul ar el enment

respectively.

In order to lift up the clanp elenments 24, 26, 28, 30, the valve
el ement 152 is brought in its shown first work position in which
the punp is connected with the access B, and the access Ais
connected with the tank. As a consequence, the fluid is punped
into the | ower pressure chanber 110d of the right cylinder-piston-
arrangenent 38 and its piston 68d is lifted up. By nmeans of this,
its upper pressure chanber 12d is nminimzed and the fluid in the
upper pressure chanmber 112d will be pressed into the | ower
pressure chanber 110c of the subsequent cylinder-piston-
arrangenent 36 via the fluid Iine 160. As the cylinder-piston-
arrangenents 32, 34, 36, 38 are connected in series, this
characteristic repeats between the subsequent cylinder-piston-
arrangenents 36, 34 and 34, 32. Finally the piston 68a of the |eft
cylinder-piston-arrangenent 32 will be lifted and the fluid inits
upper pressure chanber 112a is fed to the tank. As the pressure
fluid is inconpressible, all pistons 68a, 68b, 68c, 68d and thus

all clanp elenents 28 are lifted simnultaneously.

Wth reference to figure 5, in order to |lower the clanp el ements
24, 26, 28, 30, the valve elenent 152 is brought in its second
work position in which the punp is connected with the access A,

and the access B is connected with the tank. As a consequence, the
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fluid is punped into the upper pressure chanber 112a of the |eft
cyl i nder-piston-arrangenent 32 and its piston 68a is | owered. By
nmeans of this, its |ower pressure chanber 110a is mninized and
the fluid in the | ower pressure chanber 110a will be pressed into
t he upper pressure chanber 112b of the subsequent cyli nder-piston-
arrangenent 34 via the fluid Iine. As the cylinder-piston-
arrangenents 32, 34, 36, 38 are connected in series, this
characteristic repeats between the subsequent cylinder-piston-
arrangenents 34, 36 and 36, 38. Finally the piston 68d of the
right cylinder-piston-arrangenment 38 will be |owered and the fluid
inits |lower pressure chanber 110d is fed to the tank. As the
pressure fluid is inconpressible, all pistons 68a, 68b, 68c, 68d

and thus all clanp elenents 28 are | owered simnmultaneously.

Wth reference to figure 4 and 5, each cylinder-position-
arrangenent 32, 34, 36, 38 conprises a bypass conduit 162, 164,
166, 168 connecting its pressure chanbers 110a, 112a; 110b, 112b
110c, 112c; 110d, 112d with each other. The bypass conduits 163,
164, 166, 168 enables a reset of all cylinder-piston-arrangenents
32, 34, 36, 38 in the case of a non-sinultaneously behavior, and a
| eakage conpensation. Each bypass conduits 162, 164, 166, 168 has
a constricted opening 170 that has a smaller internal dianeter
than the fluid lines 154, 156, 158, 160. By nmeans of this, it is
ensured in general that the fluid is fed into one of the pressure
chanbers 110a, 112a; 110b, 112b; 110c, 112c; 110d, 112d and not
only through the bypass conduits 163, 164, 166, 168.

Additionally, in order to enable a reset of the cylinder-piston-
arrangenment 32, 34, 36, 38 and | eakage conpensation only during
the lifting or the |lowering operation of the clanp el enments 24,

26, 28, 30, in each bypass conduit 163, 164, 166, 168 a val ve

el ement 172 can be provided. In the shown enbodi nent, the valve

el ements 172 are check valves and are such orientated that a fluid
connection through the bypass conduit 163, 164, 166, 168 is

bl ocked during a | owering operation of the clanp elenents 24, 26,

28, 30. Thus, in the shown enbodi ment a reset of the cylinder-
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pi ston-arrangenents 32, 34, 36, 38 and | eakage conpensati on can

only apply during a lifting operati on.

In figure 6 a detail of the pistons 68 is shown. In order to
enabl e an acting of the fluid on the pistons 68 when they are in
their end positions, i.e. in contact with the cylinder’'s end faces
104, 106, each piston 68 has two opposite chanfers 174 on its
outer circunferential surface 176. The chanfer which is orientated
to the upper pressure chanber is not illustrated in figure 5 for
clarity reasons. The chanfers 174 define a m ni mum pressure
chanber volune 178 and enable an entering of the fluid through the
fluid conduits 116, 118 in the pressure chanbers 110, 112.

Di scl osed is an apparatus to support a tubular nenber such as
pipes, in particular in the field of oil and gas production, for
instance in deep drilling, wherein a plurality of linear actuators
for nmoving clanp elenents are orientated with their actuator axis
in a cone angle of a sliding surface for the clanp elenents, and

wherein the linear actuators are positioned in the clanp el enents.
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Cl ai ns

1. An apparatus (1) to support a tubular menber such as pipes, in

particular in the field of oil and gas production, conprises:

a carrying structure (6) that can be nmechanically attached to a
handl i ng appar at us extends annul arly around a central opening (18)
along an axis (20) and has an inner circunferential surface (22)
boundi ng that central opening (18), wherein said inner
circumferential surface (22) tapers conically at a cone angle ()

relative to said axis (20),

a plurality of clanp elenents (24, 26, 28, 30) that are arranged
novably relative to that carrying structure (6) in said centra
openi ng (18), wherein each of that clanp el enents (24, 26, 28, 30)
has an inclined surface (50) on a radially outer side thereof, said
inclined surface (50) is inclined at said cone angle (o) relative to
said axis (20) and is configured and arranged to slide along said
inner circunferential surface (22), and wherein each of that clanp
elements (24, 26, 28, 30) has a clanmp surface (52) being parallel to

said axis, and

a plurality of linear actuators (32, 34, 36, 38), wherein each of
that |inear actuators (32, 34, 36, 38) respectively has first and
second actuat or conponents (66, 68) that can be driven linearly
relative to one another along an actuator axis (70) that is inclined
at said cone angle (o) relative to that axis (20), wherein said
first component (66) is attached to said carrying structure (6), and
wherein the second conponent (68) is attached to a respective one of
said clamp elements (24, 26, 28, 30), wherein both the first and the
second conponents (66, 68) are positioned in a recess (40) of the

i nclined surface (50) the respective clanp elenment (24, 26, 28, 30),

wherein the linear actuators (32, 34, 36, 38) are cylinder-piston-

arrangenents, and wherein said first conmponents (66) are the
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cylinders and the second conponents (68) are the pistons which are

nmovabl e guided in the cylinders (66) along the actuator axis (70).

wherei n, each piston (68) divides a respective cylinder space into a

first pressure chanber (110) and in a second pressure chanber (112),

wherei n the cylinder-piston-arrangenents (32, 34, 36, 38) are
connected in series such that the fluid pressed out of a first
pressure chanber (110) of one cylinder-piston arrangenent (32, 34,
36, 38) is pressed into the second pressure chanber (112) of the
subsequent cyl i nder-pi ston-arrangenent (32, 34, 36, 38) and vice

versa,

wherein the pressure chanbers (110, 112) of each cyli nder- pi ston-
arrangenent (32, 34, 36, 38) are connected with each other by a
bypass conduit (163, 164, 166, 168) having a constricted opening
(170), and

wherein a valve elenent (172) is positioned in each bypass conduit
(163, 164, 166, 168) preventing a fluid flow through the bypass
conduits (163, 164, 166, 168) when the clanping elenments (24, 26,
28, 30) are noved down.
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2. Apparatus according to claim1, wherein the pistons (68) are
attached to the clanp elenents (24, 26, 28, 30) by a holding el enent
(86) that extends through the piston rod (88) along the actuator
axis (70).

3. Apparatus according to claim2, wherein each cylinder (66) has a
positive formfit elenent (72) which engages with a counter el enment

(73) of the carrying structure (6).

4. Apparatus according to claim3, wherein the cylinders (66) are
secured to the carrying structure (6) by screws (74) being in thread

engagenent with the positive formfit elenments (72).

5. Apparatus according to any of claims 3 to 4, wherein each piston
has chanfers (174) on its outer circunferential surface (176)
provi ding a m ni mum vol ume of each pressure chanber (110, 112) when

the piston (68) is in one of its end positions.

6. Apparatus according to any of the preceding clains, wherein a
first signal is generated when a clanp elenent (24, 26, 28, 30) is
| owered position and a second signal is generated when a clanmp

el ement (24, 26, 28, 30) is in alifted position.



