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Centring meaus in a rotary tong

The invention relates to a pipe clamping device having a tubular cenire in which a
pipe is 1o be positioned, a torque tong MNorwoegian, momenttang) [or rotating and
holding a pipe, according to the preamble of independent claim 1, and to a torque
tong for rotating and holding a pipe, where the holding funetion is provided by &
pipe clamping device according to independent claim 1.

Bachground of the invention

When assembling or dismuantling pipe strings that are ran into or down to a subter-
rancan well, for example, for the recovery of oil it 15 usual to nse so-culled power
tongs ortorque lomgs o conneet or dizconnect lengths of pipe from the pipe string.
A commen conliguration is that au upper pipe section is manoeuvred and held by a
gpripping device, whilst a pipe section located below is rotated by means of a rotary
torque tong, Anothor configuration Iy (hal the pipe string is held by a fiest power
tong and/or by stips in the drill floor, whilst a rofary torque tong rotaies a pipe
member thercabove with the necessary torgue. The rotary torque tong is equipped

ith gripping jaws (Norwegian gripehaldeet) for holding the pipe contrally in the
tong %o that when the torque tong rotates, the pipe member will also rotate about its
Tongitadinal axis. It is an advantage if the rotetional axiy of the torque tong and the
uxial axis/longituding} axis of the pipc member are positioned 8o as to be essentially
coincidental.

U8 4,727.781 discloses supercharged power fongs, where the powor fongs are used
for making up or breaking upart the deill tools In oil and geotogic drilling enginesi-
ing. The power tongs comprises a synchronizing mechanism, where the synchroniz-
ing mochanism consists of & pair of synchyonizing pulisys mounted on a botlom
{aco of a tong body, a puir of fixing blocks attached to tong dics and two lengths of
synchronizing wire ropes,

TF 19825174 A1l diseloses a clamp for gripping pipe sections in a boring, where the
clamp comprises two blocks which are powered by hydrautic rams to grip a pips
section in order fo fit ox remove an adjacent pips section, To cnsure synehronous
and opposite movement of the blocks, the blocks are attached to a flexible link
which is looped over rollers at the ond of the rams. The flexible drive can be u cable
or a chain and is protected inside a tolescopic housing.

In connection with the development of now torgue tongs there has arisen a need to
develop a pipe elamping device which cnsurcs that the orque tong turns about a
cepite, I s also desivable that this mipe clamping device should be capable of being
integrated as a pact of the toryus long, although it can also be used scparately from
the torgue tong, A person of skill in the art will also understand that the pipe clamp-
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ing device will be capable of being used together with other types of equipment for
connecting a pipe section to a pipe stiing than that cxplicitly mentioned here,

Tipe clamping devices according to the prior art often usc hydraulically operated
gripping devices that position and held the pipe for cngagement with the torque
tong. kt has proven lo be difficult to obtain a precisc arrangement whore gripping
devices are simultansously brought to the tubular centre for centring the pipe in
such a way that the lorque tong is assured rofation about the (bular conire. A prob-
lem associated with (he control of the gripping dovices is that it is difficnlt fo obtain
good control of the positioning of hydrayHeally controlled gripping deviees, withuut
the use of sensurs and monitoring sysiemy, The use of sensors und monitoring sys-
toms resulfs in a complex control sysiem, and therefors there has arisen a need lo
produce a simple synchronising mechanism for the gripping dovices that is based on
mechanical prineiplos.

Since the forces that act when the gripping deviees grip abouwl the pipe are ex-
iremely large, it is important that the pipe clamping device 15 provided such that
damage is prevenicd in the event thal not all the gripping devices are in conluc)
when the system is actuated for the exertion of force of the gripping devices against
the pipe wall. In the case where the pipe clamping deviee compeises three gripping
devices, a situation may arise in which two of the gripping devices are brought into
contact with the pipe, whilst the third dovice is not i contact with the pipe wall
when the gripping device is activated to exsrt holding force agrinst the pipe. In such
& case, oxiremely large forces are at work in the system, and in the worst casc this
cun resnlt in breakdown of the pipe clamping device. ‘Lhere is therefore a nced to
adapt the pipe clamping device in such a way that the forces exerted by the gripping
device that is not in contact with the pipe are talcen up by the arrangemcnt of the
pipe clamping device, This is achisved in that the pipe clamping device is provided
with a synchronigation system which is not self -destructive,

Furthermore, the pipe clamping device may be provided with a system to dotest
whether the gripping devices grip a pipe which is located outside a tolerance zone
ihat is defined for the tubular centre of the pipe clamping device, in that the ar-
rangement can be provided with switches (hat ave capable of interrupting the se-
guenee if the pipe les outside the tolerance zone.

It addition to the invention having its natural use in oil-related operations, and in
particular in connection with the joining of pipe lengths that are to be usod in drill-
Ing-relatod operations, for example, drill pipes, drill collars and cusings, the inven-
tion will also be useful in applications where it is noccssary to oblain a positioning
and holding of a pips within a particuiar pesitioning arca.

Summary of the invention

ation: 10.10.2011 14:03:21 - 10.10.2011 14:08:24. This pags 12 of AAMENDED SHEETioti1a0a5e
Received at the EFQ on Oct 10, 2011 14:08:24. Page 12 of 33

2/21



10

15

20

25

30

Embodiments of the invention seek to eliminate or reduce at least one of the draw-
backs of the prior art.

The pipe clamping device according to the invention comprises a housing which has
a tubular centre in which a pipe is to be positioned. The pipe clamping device com-
prises at least three gripping devices for synchronous movement in towards the
pipe, each gripping device disposed with a direction of movement in towards the
tubular centre, where each gripping device is arranged in order, in contact with the
pipe, to provide a holding force. The gripping devices may be arranged to move
synchronously or simultaneously towards the pipe with the aid of elongate flexible
transmission elements. The pipe clamping device is provided with at least two elon-
gate flexible transmission elements. Each elongate flexible transmission element is
attached to one of the gripping devices and runs in contact with at least one support
means to attachment to another of the gripping devices, such that a gripping device
is attached to the at least two elongate flexible transmission elements, while each of
the remaining gripping devices are connected to one of the elongate flexible trans-
mission elements. Upon movement of at least one of the gripping devices, this
movement is transmitted to at least one of the other gripping devices by the associ-
ated elongate transmission element.

The at least one support means is connected to the at least one safety device for
controlled displacement of this support means. The number of safety devices used
for the invention depends on the number of support means with which the pipe
clamping device is equipped and on how the arrangement is configured. In some
embodiments of the pipe clamping device, a selection of the support means are
equipped with safety devices and in other embodiments all the support means are
equipped with safety devices.

By arranging the safety devices so as to obtain controlled displacement of the indi-
vidual support means, an elasticity is provided in the pipe clamping device which
means that damage to the pipe clamping device is prevented in the event that a pipe
becomes jammed between two of the gripping devices.

In an embodiment of the invention, each safety device has a portion that is fastened
to the pipe clamping device housing, whilst another portion of the safety device will
be fastened to the support means.



3a

The safety device may be constituted of means that can be arranged to have a pre-
defined resistance to movement, the safety device being capable of being arranged
so that it can exert motion when the pre-defined resistance to movement is over-
come. The safety device will also be arranged so that it can move the support means
back to its starting position after movement has been made.

The safety device may be constituted of a compressible elastic means. The stiffness
of the elastic means may constitute the safety device’s resistance to movement.
Movement of the support means will be provided by compression or extension of
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the clastic meuns, whilst the veturn movement back to the support means starting
position is then provided by the opposite motion, cxtension or compression, respsc-
tively. The starting position will preferably be a position in which fhe elastic mems
is unloadad. : '

5 It should be mentioned beve that the safety deviee may comprise & spring means that
iz constituted of one or mure springs. In anather coobodiment, the safety device may
comprise & pressure-conivolicd piston eylinder.

The imvention alsa comprises a dotection meuns which is used to detect whether a
pipe [s positioncd outside the tolerance zone of the tubular centre. The ul least one

10 support meuns is connected (o at least ope salcty devies, the at lcast one safely de-
vice being provided with a sensor deviee adapted to defedt displacement of the sup-
port means. The sensor device may be connected to a swiich that can be arranged to
interrupt the movement of the pripping device, if movement that deviates from the
normil movement patiern of the gripping dovices is delected.

15 Trarthermaore, the invention comprises g sulety dovice that sepports ut Jeast one sup-
port meuns. Af least one elongate flexible transmission elemont runs over the at
least one support means, The clongate Mexible transmission cloment connects a first
and a secotd gripping devies and transmits movement betwoen them, The safety
device is arranged 5o as to allow the suppoct means il supports to be displaced con-

20 trollably i movement of one of the gripping devices is provented. Upon movement
of omo of the gripping dovieces, {his movement is lransmiitied to the other gripping
device by the elongate flexible ansmission element. 1n one smbodiment, two elon-
gaie ficxible unsmission elements may be used, cach of whick runs in contact with
at loast one support means, Furthermore, each Mexible elongate transmission ele-

25 mient can run i contact with two support means in the same way as deseribed in
connection with the embodiment in which three gripping devices are used.

Tn the case where the pipe clumping device comprigcs thres gripping devices, an
slongate flexible tranumission elemont which Tuns in contuct with at least one sup-
port means may have one end aitached to « first gripping device and the other cnd
30 aftached to the sccond gripping device. Furthermore, a second clongate {lexible
{rapsmission element that rung in contact with at least one support means may have
one end atfuched fo & first gripping devies und the other end attached to the third
gripping device. If the pipe clamping device i adapted so that the first gripping de-
vice moves in towerds the lubular centre first, this movement will then be transmits
35 ted to the second and thivd gripping device by the attached elongate flexible trans-
mission elements. In anether instance, the pipe clamping device may be adapted In
such & way (hat sccond and third gripping device move in towards the tubular contre
first, the pipe clamping device then being arranged so thal movement from sceond
and third gripping devive is transmitted {o the first gripping device by the attached
40 ctongats flexible ransmission clements.
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‘The movement of the at [eas| one gripping device can be transmitted by the clongate
flexible Gunsmission elements as a pulling fores to cach of the other gripping de-
vices, '

in one exibodiment of the pipe clamping device, a set of clonpate flexibic fransmis-
sion elements is provided, esch set comprising (two clongate flexible iransmission
clementy, each of witdch runs in contact with af lsast onc support means, the clon-
gate flexible transmission slements in each set having one end attached to one of the
aripping device and the other cnd attached to vach of the other gripping devicss. Tn
the case whore the pipe clamping device comprises three gripping devices, two
elongate flexible transmission cloments are (astened between the frst and second
gripping devices and two clongate flexible ransmission elements arc fastened be-
tween the first and (hird gripping devices, Tn such an embodiment, an arrangemont
is provided for reciprocal transmission of movement between the gripping devices.
That i3 to say thal the movement of the first pripping device is transmitted to the
second and thivd gripping device and the movement of the scoond and thivd gripping
device are transmitted to the first gripping device for correction of different move-
ment pattern in towards the tubular cenire.

The clongats fexibie transmission element can be given a change of direction by
contact with the at least one suppor! means, thereby giving the clongate {lexible
transmission element & movement for tranamiassion (o sach of the other gripping de-
viees {or gripping device) with 4 movement component that is oppesitely dirccted to
the movement of the gripping devies or gripping devices from which the movement
is transmilted

According to an embodiment of the invention, at leust one of the elongute floxible
transmission slements runs from one of the gripping devices and in contact with two
support means, the first and second support means respoctively, before attachment
to cach of the other gripping devices.

The at least one support means, for example, the first or gocand su ppoxt means, may
be arranged so that the run-out divection of the clongate flexible transmission cle-
ment from (his support means iy oppositely dirested to the run-in direction towards
this suppox{ means, A

The at lcast one support means, for exwmple, the fiist or yecond support mesns, may
be arranged to position the end portion of cach belt towards attachment to the grip-
ping dovices,

Tz the case whezre fixst and sccond support means are used and the first support
means 18 disposed o such & way that the run-owt dircetion of the elongate flexible
fransmission element 18 oricnted with o divection that is oppusite (o it run-in direc-
tion, the scopnd suppotrt means will be udaplod to position the end portion towards
atluchment to the gripping devices fur effoctive transmission of movement o each
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6

of the gripping devices. As one of skill in the art will vaderstand, the arrangesment
may also be disposed in such a way that the first and sceond support means have (he
opposite function,

Fach of the gripping devices may bs equipped with means for providing movement

5 in towards the tubular centre and generating holding power in contact with the pipe.
in an embodiment where {hree gripping devices are used, the first @ripping device
may be disposed such that it is activated first, and when the first gripping devico
reaches a pre-determined pressure level, the two other gripping devices will be
prossurised. In apotber embodiment, the sccond and thivd gripping devices may be

10 - provided so that they are activated first, and when these gripping devices reach a
predetermined pressure level, the first gripping device will be pressurised. fn the
case where lwo chaing are to be used between respectively the first and scoond/thivd
gripping device, all the gripping devices can be wranged so that they are actuated
simulisnsonsly.

5 ‘The gripping devices can be actuated in different ways, but in one-embodimont
forse-providing means arc uscd such ag linear actuators, preferably pressurised pis-
ton devices where hydraulics or pneumatics are used ag control modium.

‘The at least one support means, for example, the first or second support moans, may
be positioned such that a movement component of the elongale flexible fransmission

20 element’s movement, or the movement of the elongate Jexible iransmission cle-
ment, is transmitiod to the gripping device ox sach of the other gripping devices in a
direciion tat is coincidental with the dirsction of movement thorcof,

‘The twbular centive may be sonfignred as-an opening that is commected to an inscriion
portion for inserting the pipe. Alicrnatively, the pipe clamping device can be pro-

25 duced without the opening being connected to an inserlion porlion, the pipe clamp-
ing device according 1o this embodiment being suituble for permancat mounting
around the pipe. ‘

The axial axis of the pipo in the contre area may be oriented perpendicular to the
radial plare of the pipe clamping device, for examople, the central axis of the pipe

30 clmnping device can be oricnted coincidental with the cenival axis of the pipe
clamping device.

‘the gripping devices may have a direction of movement in the radial divection of
the pipe clamping device, the gripping device being moved in a radial direction in
towards the pipe.

35 The at least ope, for example, Hrst/second support means, may be provided us a
rofler means. The elongate flexible transmission clemcents may be provided us
chains,

The pipe clamping deviee socording o the invention ag describeod above, may «lso- -
function in that at least two wrinning device are used. Like the pipe clamping device
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as deseribed above, it comprises a housing which has « (ubalar cerdre in which a
pipe is to bo positioned. The pipe clamping device thus comprises at least tvo grip-
ping devices for synchromons movement in towards (he pipe. Bach gripping device
ix disposed with a directios of movement in fowards the tubular cenwe and is ar-

5. ranged in order, in contact with the pipe, to provide a holding force. Furthormore,
{he pipe clamping device is provided with at Teagt one elongate Qexible transmission
slement. The elongate flexible transmission slemont has one end aitached to one of
the gripping devicss and rups in contael with at {east one support means to attach-
mont 10 the ofber gripping device. Upon movement of one of the gripping devices,

10 this movement is transmitted to the ofher gripping device by the clongate flexible
ransmission slement, In one embodiment, two clongate flexible transmission sle-
ments can be wsed, cach of which runs in contact with at Ysast one support means,
Turthermuore, cach flexible slongate tranamission clement can mun ln contact with
two support means in the sume way as doscribed in commoction with the embodinient

15 in which three gripping devices are used.

‘Uhe Invention alse comprises a lovgue tong in which & pipe, preforably a dedl] pipe,
is to be held and rotated, where the holding function and the positioning of the pipe
for rotation is provided by the pipe clamping device ax discloscd above.

‘The pipe clumping dovice according fo the invention provides a sitple mechunical
20 positioning and holding of the pipe without i being necessary 10 use complex caon-
trol systems (such as elevtric and hydraulic control systems) to-coutro} the position-
ing of the individual gripping devices that are {o hold the pipe. The mechanival po-
sitioning and holding of the pipe is provided in (hat (he pripping devices of the pipe
clamping device are adapled for synchronous movement forwards wwards the pipe,

25 rhe pipe clarping device will be capable of being ussd Tor pipes of different di-
ameter und the pipe is posilioned such that the pipes diameter iy received in {he tabu-
lar gentre.

Tist of figuves
30 The invention will now be descoribed with reference to an czample of an embodi-
ment of the invention as shown in the figuwss, wherein
Tig, 1 depicts a first embodiment of the Invention, iMustrated in the form of a sec-
tion showing the radial plune of the pipe clamping device L.
Fig. 2 depicts a socond crmbodiment of the invention, illustrated in the Torm of u
35 seetion showing the radial plane pl* the pipe clamping device 1.
Fig. 3 depicts u thivd embodiment of the vention, Hlustrated in the form of & sec-
tion showing the vadial plane of the pipe clamping deviece 1.
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Fig. 4 dopicts a fourlh embodiment of the invention, illustrated in the form of a sce~
tion showing the vadial planc of the pipe clamping device 1.

" Fig, 5 doplets a fifth embodiment of the invention, illistrated in the form of & sco-
tion showing the radial plunc of the pipe clamping deviee 1.

5 Fig. 6 depicis a sixth embodiment of the invention, illestrated in the form us & see-
tion showing the radinl pigme of the pipe clamping device 1.

Yig, 7 depicts a seventh embodiment of the invention, iNustrated in the form of e
section showing the radial plune of the pipe clamping device 1 radial plane.

¥ig, 8 depicts a first cinbodiment of o safety device in the livst endbodiment of the
10 invention aseording to Figure 1;

Fig. 9 depicts & second cmbodiment of a safety device in the second embodiment of
the invention sccording to Figure 2

Fig. 10 dopiets a third embodiment of u sufely dovics on the seventh enbodiment of
the iavention according to Figure 7; and

15 Fig. 11 depicts the seme embodiment of the invention as shown in Figurs 10, but
ustrated here In the furm of a seetion sharwmg the pipc clamping deviee in & por-
spasctive view.

Deseription of cmbodiments of the invention

20 ‘The figures show a tool in the form ol a pipe clamping devies 1 which, for example,
can be used logother with a torque {ong. The torque tong is to be used for serewing
together pipes for use in drillingrelated operations. To ensure that the torque tong
rotates shout its comire, it is necessary that the torqus long should also have a hold.
ing funclion, the pipe being positioned and held in (he centre of the torque tong so

25 that the tong is able to tum the pipe that is o be serewed in & way that ensures ef-
fective torque wansfer. The holding function of the lorgue tong can be provided by a
pips clamping device such as that described in the attached figures, This pips
clamping device may of coursc alse beused in othor conncctions than for equipment
for use in drilling-related operations, where the pipe clamping device ensures that

30 pipes are positioned and held in & predefined area.

The figures show an example of & pipe clamping device 1 where a pipe is to be po-
gitioned in a tubular centre in the pipe clamping device housing 1a, here showrias a
through-opening 2 configured with an insertion portion 3 for inscrtion of the pipe
(not shown in the figures). The pipe is inserted into the inscrtion portion 3 for ye-
35 cepfon in the throvgh-opening 2. The axial axis of the pipe will then be orjented
essentially porpendicular to the radial plane of the pipe clamping devies 1, The
{threugh-opening 2 and (he inscriion portion 3 will be adapted 16 the sive of the pipo
diamcter that is o be received in the pive clamping deviee. The pipe clumping de-
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vive need not be configured with an insertion portion and, In such un cmbodiment,
can be provided with a pipe permanently received in the fububa contre, T use, (ho
pipe clamping device | can be utilised {or pipes with different pipe diameter, for
cxample, pipe damctcrs which vary from approximately 6, 0 om ~ 23, 3 om (2 3/8"
5 9 174™), but a person of skill in the art will understand that the pipe clamping deviee
can-be adapted for use of other pipe diamcters thap. the examples mentioned here.

The pipe elamping device I is shown heve with three gripping devices: a first grip-
ping device 5, u second gripping device 6 and g thivd gripping dovice 7 positioned
around the tubylur contre with gripping jaws Sa, 6a, 7o that are to be moved in

10 against the pipe wall fo ensure (he correct positioning of the pipe and good force
iransmission Tor holding the pipe, Each gripping deviee ig actuated for movement
in & radial direction in towards (o7 out from) the through-opening 3 in which the
pipe is placed: In contact with the pipe wall, the individual pripping device pro-
videy o holding foree which provides the pipe wilh a stable position in the pipe

15 clamping device 1. In the fguares, the gripping devices 5, €, 7 are configured as pis-
tuns, each reccived in ity respeetive piston housing Sb, 6b, 7o, The gripping devices
3, 6, 7 arc pressurised by fluid supply through ducts S¢, 6¢, 7o, The individual grip-
ping device will be moved in the piston housing into contaet with the pipe wall,
where the resistance of the gripping devices against the pipe wall will resultina

20 build-up of presswe in the chambers 54, 64, 7d and exertion of a foree contribution
from the individual gripping device against the pipe for maintaining the position of
the pipe.

The pipe clamping device can be adapted in such s way that one or two of the grip-
ping devices are pressurised first and thus it or they are moved [irst in the diveciion

25 of the tubular centre. Alternatively, all the gripping devices can be pressyrised at
the same time,

Tt is an objeet af the invontion to ensure that the pipe is centred tn the tubular centre
preforably such that the contral axis of (he pipe coincides with a pro-selected uxial
axis of the gripping device 1, preferably the contre axis 1 of the gripping device, To
obtain this pusitioning of the pipe, (he pipe clamping device | is provided with a
system of elongate iransmission elements, shown hers ay firat chain 8 and second
chain 9 and & pulley systom, here shown as first roller means 10 and second woller
means 11 for ensuring that the gripping doviees move simultancously into engage-
ment with the pipe.

L]
o]

35 Figure 1 shows a first arrangement of the roller means for providing transmission of
movoment between the gripping devices 5o as to obtain a synchronised ongagement
with the pips. The arrangement shown in (his figure is adapted in such a way that
the second and thivd gripping device 6, 7 are prossurised fivst and draw the fipst

. pripping device 5 with thom. The fivst gripping device i pressurised when the pres-

40 sure inthe chumbers belonging to (the sccond and thivd gripping device 6, 7 veaches
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10

a cevtain lovel, The movements of the second and third gripping devices 6 and 7 ure
transmitted to the first gripping devive § as a pulling force by means of the chains 8,
9, The first chain 8 has one end sitached to the first gripping doviee 5 and the sco-
ond cnd attached to the sceond gripping deviee 6, In this arrangement, the move-

3 ment of the second gripping device 6 is trangmitted (o the first gripping devies 5 by
the chain 8. Furthermore, the second chain 9 has one end attached to the fivst grip-
ping device 5 and the second end attached to the third gripping device 7 such that
the movernent of the thivd gripping dovice 7 Is trangmitted to the fivst gripping de-
vics 3,

10 According to the first cmbodiment shown in Figure 1, the first roller means 10 are
go positioned that the chains 8, 9 arc positioned purallel to the flrst gripping device
5. 'The chain poriion between the first gripping device 5 and first rojler means 10
will thus be givon a movement in a direction thal eoincides with the movement of
first @ipping device 5, and this configuration. provides for effective (ransmission of

13 pulling foree to the first gripping device, The chains 8, 9 are passed onwards from
the first roller means 10 to the sceond roller means L1, each chain being passed sub-
stantizlly & half turn around the second roller means 11 such that the chain at the
rur-out from the second voller means 11 1s divected in a divection that is opposile
the direction at the run-in onto the second rolicr means 11, The chains §, 9 ave

20 passed from the second roller means 11 to artachment on respoctively the ssconds
and the third gripping deviee 6, 7. Ag a vesuit of the chain being deflected such that
the movement j% given an opposite direction, the chuin transmits a movement from
the scoond and third gripping devices 6, 7 1o the first grippiog device 5 with a
movement component which has the opposite direction to the movement of the see-

25 ond and thivd gripping devices 6, 7. urthermore, the chaln portion betwesn the
second roller means 11 and the attachment to the second and third gripping device
6, 7, respectively, is positioned in such 8 way that the direction of movement of this
chain portion coineides with the divection of movement of the second and third
gripping device 6, 7.

30 ‘The arrangemont of roller meuns and chains as shown in Figure T gives an officient
‘ transmission of the movement of the sccond und third gripping device Lo the other

gripping devices. As one of skill in the art will understand, other locations of the
first and second roller meuns arc also conceivabie. The roller means can be dis-
placed radially inwards or owiwards along fhe gripping devices, Allernatively, one

35 or both roller means can be located such that (he chains 8, 9 are given an angled po-
sition it towards the first gripping device and/or the sceond/thixd gripping device 6,
7, respectively. in the case where the chain porlion that runs between the scee
ond/third gripping device and the scecond roller means has an angled position, the
chuint movement of the second/third pripping device will be transrnitied to the sec-

40 . gnd voller means with a movement componens that has a divection which.coineides - -+«
with the direction of movement of the second/third gripping device. In the cass
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where the chain portion that vuny from the first roller means o the first gripping de-
vice huy an angled position, the movement of the chain will be transmitled to the
first gripping dovice with a movement component that hus a divection wiich coine
cides with the dircction of movement of the first gripping devies,

The invention according o the sceond embodiment is shows in Figwee 2, Hers, the
first and the seeond rollor means 10, 11 are shown displaced inio olher positions
thun those shown in Figore 1, and the chains 8, 9 xun about the voller means 10, 11
in u different way, With the cxeeption of the altexnutive embodiments for the pipe
clamping dovice 1 that will be describad below, the rest of component combination
und maode of oporation of the pipe clamping device 1 are as degevibed for the first
embodiment of the invention as shown in Figure 1,

The second cmbodiment that is shown in Tigurs 2 is sdapted in vuch 8 way that the
firgl gripping dovieo 5 is pressurised first and is woved in towards the tubular contre
2, this mpvement is ransmitted by the chains §, 9 as o pulling foree which move

the socond and third pripping device 6, 7in lowards the tubular centre. 'The sceond
and third gripping device 6, 7 are presmuised when the prossure in the chambor be-
fonging to the first gripping device § reaches a pro-dotermined lovel. According to
the scoond embodiment, the first roller means 18 is positioncd in such a way that
the chains 8, § run paratlel {o the ftrst gripping device 5 before the run-in onto the
first roller means 10, The ¢hain portion between the first gripping device 5 and Gust
roller means 10 will thus be given a movement with & direction that coincides with
the movernent of the first gripping device 5. The chains 8, 9 are pussed around the
fivst rotler means 10 by substantially 2 half tom such that the divection of the chain
at the run-out from the first roller means 10 is directed in @ direetion that i opposite
{he direction at the run-in onto the frst roller means 10, The chaing §, 9 are then
passed owwards from the first roller means 10 into contaet with tho scoond roller
means | [, and thenee to attachment to the second and the third gripping devies 6, 7,
respectively, As a result of the chain being deflected about tho first rollor means 10
g0 that the movement Is given an opposite divection, the chain transmits a movement
to the sceond and third gripping device 6, 7 with 2 movement component that has an
opposite direction to the movement of the first gripping deviee 5. unthermare, the
chain portion hetween the second toller means 11 and the attachment to the second
and third gripping devies 6, 7, respectively, is positioncd In such a way that the di-
rection of movement of this chain portion coinctdes with the dircction of movement
of the second and third gripping device 6, 7.

Like the asrangement as shown in Figure 1, the arrangement as shown in Figure 2
also provides an officient transmission of the movement of (he first gripping doviee
as & pulling force to the other gripping devivss. Here too, a person of skill in the art
will understand that other locations of the [irst and second roller means can be used.

“Vhe roller mefms ¢an be diiplaced radially tndvards oF outwards along the grigbing

devices. Altermabively, gech of (hem can be located so that the chains 8, 9 are given
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avt angled position in towards the first gripping device and/or the sceond/thisd grip-
ping devices 6, 7, respestively, In the casc whero the chain portion that rung from
the first pripping devive lowards the first roller means has an angled posiiion, the
movement of the [yt gripping device will be tansmitied fo the chaln with & move-
5 ment component that hag a dircetion which colncides with the divection o move-
moent of the Brst gripping device. In the case where the chain porlion that runs be-
tween the second roller means and the second/third gripping device has an angled
posifion, the chain movoment will be transmitted to the second and the thivd grip-
ping devics with 2 movement component that has a divection which coincides with
10 the direction of movement of the second and the third gripping deviec,

In a third embodiment of the pipc clamping device 1 that is shown in Figure 3, the
arrangement comprises two pripping devices, a fivst voller mesns 10 and a first
chain 8. The first ond § of the chain is attached (o the firgt gripping dovice 5 and its
second end g attached to the second gripping device 6, Movement of the first prip-

15 ping device 5 in towards the tubular cenlre 18 rangmiiicd as a pulling force inthe
chain to the sceond gripping device 6 so a8 fo seoure simultancous movement of the
gripping dovices 5, 6 in towszds the ubular cenire 2 similar to that deseribed in
cormeetion with the discussion of the other ombodiments

Figure 4 shows a fourth embodiment of the pipe clamping deviee 1, where the pipe

20 clamping device 1, in addition fo the set comprising a first roller means 105 and a
first chain 8a as shown in Figure 3, also further compriscs a firgt roller mesns 106
and a sceond chain 8b. This ayrangement allows movement of the first gripping de-
vice 5 to be transmitied as 2 pulling foree via the chain 8 to the second gripping de-
vice 6 and movement of the sevond gripping device 5 1o be transmitted as a pulling

25 forec in the chain 8 to (he first gripping device 6. In this way, it s ensured that hoth
gripping devices ure given a reciprocal limitation of movement in lowards the tubu-
ar centrs as movement of one of the gripping devices is dependent on the move-
ment of the other gripping device.

In a fifth and sixth embodiment of the pipe clamping deviee 1 shown respectively in

30 Hipure 5 and Figure 6, (he arrangement compriscs three gripping devices 5, 6, 7 and
a gystexn of slongale ransmission clements, shown here as first chain § and second
chain 9, and first roller meang 10,

The arrangement shown in Figs, 5 and 6 corresponds to that shown in Figures { and
2, but according to the fifth and sizith embodiment, oaly the first roller means 10 are
used hore, ‘Fhe arrangement of the {Irst rotlor means 10 and chains 8, 9 as shown in
Fig, 5, corresponds to the sel-up in Fig 2, ad the arrangement as shown in Fig 6
corresponds to the set up as shown in Fig 1, but with the difference that here only
first rollor means 10 avs used,

i
A

- Since-ondy first roller mesus 10 ure ysed in the (ith and sixth-cmbodiment, their po-
40 sitioning is crucial for obtaining an efficient fransmissicon of movement between the
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aripping devices. The positioning of the fixst voller means 10 as shown in Figure 5
provides for an efficient (ransmissicn of movement between the first gripping de-
vies § and the other gripping doviees 6, 7. The positioning of the fisst roller means

10 ag shown in Figure 6 gives an efficient transmission of movement from the sec-
ond and third gripping doviees 6, 7 to the first gripping devico 5.

L

In order fo obtain a synchroniscd system where the movements of cach of the thres
aripping devices have o reciprocally limiling offoet on each other, the inventdon can
be areanged as shown in Pigure 7. This embodiment is ¢ combination of the ar-
rangemoents shown in Figures 1 and 2. The pipe clamping device 1 here is shown

10 provided with two {iest support means 108, 10b on sach side of the frst gripping
devieo 5 and two second support means s, 11b, respevtively, at the second and
thivd gripping devices 6, 7.

The chains 8a, S92 yun from the attachment to the fivst guipping device 5 over the

fivat support means 192 where the direction of travel of the chain is reversed, that is
15 {0 say that the chafn s given a run-oul divcetion fiom the support means which is

oppositely divected to the mn-in divection towards the support means, and thes o

one of the second support means 1 12 whick guides the chain to attachment with the

scoond and (hivd gripping device 6, 7, respectively. From the second und third grip-

ping devive 6, 7, rospectively, the chain 8b, 8b runs over the second support means
20 11b for veversal of the chuin’s dircction of travel (that is to say thul the chain is
piven a run-out direction from the support means that is opposiiely ditccied to the
run-in dirsction towards (he support means} and then to the sscond of the first sup-
port poeans 10b that position the chain &b, 9b for attachment to the first gripping
device 5, As two chains arc used respeetively between the first and sccond gripping
device 5, 6 and between the first and thivd gripping device 6, 7, the arrangement
will bie soif-adjusting for transmission of movement from [t gripplng device 5 o
second gripping device 6, and for tnmsmission of movement from second wripping
device 6 to first gripping device 5. The same applies o (ransmission of movement
betwoen fivst gripping devics § and third gripping device 7. In this embodiment, all
30 {hree pripbing devices can be equally pressurised.

B
(¥4

'The cmbodiments shown in Figures 5 and 6, where one support means 10 ¢ used
pot chain &, 9, can be combined it the same way ax the combination embodiment
shown in Figwe 7. This combinalion also results in a synchronised system where
the movemenls of cach of the thrse gripping devices have a reciprocally Himiting
effect on each othor,

(%]
4

A person of skill in the arg will understand that the roller means referred to in the
deseription of these exmmples cun eusily bo replased by other support means either
of & rotating typs or with properties that allow the chaing (¢ be passed slidably

o T40 T avsr/through R, as The support moans must be capable of providing u vevarsal of
the chain’s direction. This means to say that the chain is given a run-out dirceting
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from the support meaus (hat is oppositely directed to the run-in divection towards
the support means. |
As regards the chains §, 9, thoy are shovwn composcd of a plurality of links in the

two figures, As a person of sldll in the art will understand, thess loo can be replaced
by alternative elongsie [lexible transmission clements which wre capable of deffec-

.tion, such as belis, wive or the like.

Purthermore, the pripping devices are actuated for movement relative to the tubular

centre and for provision of force against the pipe wall, In the example desoribed

above, the pripping devices arc actuated by pressurising chanibers, where the fluid
for pressurisation may be hydraulic or pneumatic A person of skill in the art will
understand that this movement and the fores-providing property can be provided by
alternative arrapgenients, for example, sieeiric or pnevmualic sctuators, or the grip-
ping devices can be actuated by use of a serow device.

When positioning the pipe i the pipe clamping devies there 1% a risk that the pipe
muy become jammed between the first and sccond gripping devies 5, 6 or belween
the second and third gripping device 6, 7 or between the fivst and thisd gripping de-
vive 5, 7.

As the forccs that are sxerted by the gripping devices are lurge, the gripping device
fht s niot In engagement can cavse substantial damags (o the pipe clamping deviee,
and in the worst case cause breakdown when the pipe is incorrectly posttionsd be-
iweon two-of the gripping devices. To avoid damage and breakdown or fuilure, the
pipe clamping device aceording to the invention is provided with at least one safoty
dovice. Tigure 1 shows two safety devices, cach in the form of 2 spring means 12
which is fustened to the second support means 11, The spring means hag an cnd por-
tion 128 which is fastened to the housing 1, This arvangomont provides a resilicnce
in the pipe clamping deviee in (hat the first support means 10 are arranged so as to
be displuceablc in a controlled manncr.

if the pipe iy incorrecily positioned borween the firgl and second gripping deviee 5,
& or the fivst and third pripping device 5, 7, the first and sceond gripping doeviee §, 6
or the first and third gripping device 5, 7, respectively, will be brought into co-
gagement with the pips.

When incorrect positioning of the pipe ocenss between the firat and second gripping
device 5, 6, these gripping devices will be brought inte engagement about the pipe,
whilat the third gripping devics 7 will continue Ifs movement in towards the inbular
centre. The third gripping deviee 7 will coniinue itsmovement in towards the tubu-
lar contre and will, by means of ils movement, draw with it the chain 9, By virtue of
the spring means 12, the second support means 11 will be displaced in that the
spring means 12 is compressed. The movement of (he third geinping device 7 in this
case is thus not transmitted 10 the other cripning devices 5 and € but is laken up by
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the spring means 12 and damaging forces arc not exericd on the other componsnts
of the pipe clamping device.

When incortset positioning of the pipe ocours between the first and third gripping
device 5, 7, these gripping devices will be brought into cngagement about the pipe,
whilst the second gripping device 6 will continue its movement in {owards the fubu-
tar centre, The second gripping device 6 will conlinue its movement in towards the
tabular cenire and will, by means ol 1ts movement, draw with il (he chain 8. By vir-
tue of the spring meang 12, the second support means L1 will be displaced in that
the spring means 12 is compressed. The movement of the second gripping deviee 6
in this casc is thus ot transmitied to the other gripping devices 5 and 7 but is takes
up by the spring devices and damaging forves are not exerted on the other compo-
nents of the pipe clamping device.

If the pipe is incorrectly positioned in an aven betwecn the second and the (hird
gripping deviee 6, 7, these gripping dovices will be brought into copagement with
the pipe. ln this cuse, the spring means 12 iy not compressed when the movement of
the second and hivd gripping device 6, 7 stops after contuct with the pipe, Thus,
movement is nol transmitted from these two gripping devices, and slack occurs in
the chain § upon movemen! of the first gripping devies 5 o towards the tubular con-
{re, The movement of the fivst gripping device § in towards the tubulwr contre will -
thus sot resulf in damaging forces being excried on the other components of the
pipe clamping device.

The invention according to the scecond embodiment is shown in Figure 9. Hore, the
fivat and the second rolley mesns 10, 11 are shown displasced to positions other than
{(hase showy in Fignre 11, and the chainsg &, 9 run sround the roller means 10, 1l1ina
difforont way, With the exception of the alternative embodiments of (he pipe clarmp-
ing device T that will be described below, the rest of component combination of the
pipe clamping device 1 and its mode of operation are as described in connsction
with the first cmbodiment of the Invention as shown i fgure 1, '

The sccond embodiment that is shown in Figure 9 is adapicd In such a way that the
first pripping device 5 is pressurised first and is moved in towards the tubular centre

"2, and this movement is transiitted by the chaing 8, 9 as a pulling forec which

moves the second and thivd gripping device 6, 7 in lowards the tubular contre, The
second and fhird gripping devies 6, 7 are pressurised when the pressure in the
chamber belonging to the first gripping dovics 5§ reaches a pre-delermined level.
According to the second embodiment, the first roller mcans 1§ ave so positioned
that the chains 8, 9 run parallel to the first pripping device 5 befove run-in onto the
first roller means 10, The chain poriion between (he first gripping device 5 and first
roler meuns L0 will thus be given o movement with a dircction that colncides with
the movemoent of the lirst gripping doviee 5. The chains 8, 9 are passed around the,
first roller weans 10 by substantially a half tuwrm so that the divection of the chain at
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the run-out from the first roller means 10 is dirccted in & direction that is opposite to
the direction at the run-in onto the first rofler means 10, The chaing 8, 9 are passed-
onwards from the first roller means 10 into contact with (he second roller means 11,
and thence to sttachment on the sceond and the thivd wipping deviee 6, 7, respec-

3 tively. As o result of the chain being deflected around the first rollor means 10 such
that the movement iy given an opposite direction, the chain transmits a movement to
the sceond and {hivd gripping device 6, 7 with 2 movement cosizpmwnt that hag an
opposite direction o the movement of the fixst gripping device 3. Purthermore, the

‘chain portion between the sceond rolier means 11 and the attachment to the second

10 and third gripping dovies 6, 7, respectively, is positioned in such a way that {he di-
rection of movement of this chain porfion coincides with the direction of movement
of the sevond and third pripping devices 6, 7.

Like the amangement as shown in Tigure §, the arrangement shown in Figuve 9 also
provides an efficiont tzansmission of ths movemoent of the first gripping device as a

15 putling force (o the other pripping devicey, Here too, a person of skill in the art will
anderstand that other {ocations of the first and sccond roller means can be used. The
rollex means can be displaced radially inwards or outwards along (he gripping de-
viess, Alternatively, cach of them cun bo focated so that the chuing 8, 9 arc given an
angled position in towards the first gripping device and/or the second/third pripping

20 device 6, 7, respectively. In he vaso where the chain portion that rung from the first
aripping devies towands the fivst roller means has sn angled position, the movement
ofthe first pripping device will be transmitted to the chain with 2 movement com-
puncnt that has & divection which coineides with the divection of movement of the
Tirst gripping device, Tn (he case where the chain portion that runs between the sec-

25 ond roller means and (he scecond/third gripping device has an angled position, the
chain movemendt will be transmitted to the second and the third gripping devive with
a movement component which has & dirsclion that coincides with the divection of
movement of (he second and the third gripping devices.

In Pigure 2 the twe safety devices in the form of @ spring means 12 are shown fas-

30 toned to the frst support means 10, The spring means has an ond portion 12a which
is fastened te the housing 1. This arrengement provides a rosilicnce in the pipe
clamping device in that the first support means 10 are arranged to be displaceable m
a conirolied munmer, The mode of operation for this arrangement Is like thut de-
seribed in the discussion of Figure 1.

22
k%

Tf the pipe is incorrscfly positioncd in an area between the ssoond and the thivd
gripping device 6, 7, these grinping dovices will be brought info cngagement with
{lie pipe. The first gripping devies 3 will continue its movement in a direction in-
“wards towards the (ubular centro and, by means of ils movement, will draw with it
the chains §, 9. By viriue of the spring means 12, (he [Tret support means 10 will be
40 displaced in that the spring means 12 is compressed, The movément of the fivst ~
pripping device 5 in this case is thus nof (rensmitted to the other gripping devices 6
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and 7 but is taken up by the spring means 12 and destiuctive furces are not exerted
on the ofler components of the pipe clamping device.

If the pips s incorrectly positioned betweon the first and second gripping device 5,
6 or the Hrst and thicd gripping device §, 7, the first and second oripping device 5, 6
or the first and third gripping device 5, 7, respectively, will be brought into en-
gagement with the pipe, :

When incowmeot positioning of the pips oceurs botween the fivst and second gripping
device 5, 6, these gripping devices will be brought into engagement about the pipe.
In this case, the spring means 12§ not compressed when the movement of the first
and the second gripping device 5, 6 stops after contact with the pipe. Movement is
thus not transmiticd from these two gripping devices, and stack ncenrs in the chain
2 ypon movement of the third gripping device 7 in (owards the tubular centre., The
movement of the third gripping devics 7 in towards the tubular contre will thus not
result in damaging forces being cxorted on the ofher componcnts of the pipe clamp-
ing device.

When incorrcet positioning of the pipe ocenrs between the Tirst and third grippivg
device 5, 7, these gripping devices will be broughl info engagemont about the pipe,
whilst the sccond gripping device 6 will continue s movement in towards the fubu-
tar centre, In this case, the spring means 12 is not comprossed when the movement
of the first and the thivd gripping device 5, 7 wlops affor comtact with the pipe. Thus,
mgvement is not tranymiticd from these two gripping deviees, and slack oceurs in
the chain 8 upon mevement of the second gripping device 6 in towards the tubular
centre. The mavement of the second gripping dovice 6 in towards the tabular contre
wwill thus not result in damaging forces being oxerted on the other components of the
pipe clamping device. '

Pigurcs 3 and 4 show a self-adjusting non-desiructive arrangement provided with
safoty devioes in the form of spring means 12 to provent damage {o the system: The
arrangement can also bo adapted to detect whether a pive is positioned outside the
tolorance zone that is defined for the tubular contre. The systemn 1 & combination of
the embodimenis shown in Figures 1 and 2. The pipe clamping device 1 is shown
here provided with two first support means 10a, 10b on each side of the first grip-
pling device 5 and two sccond support means 11a, 11b sespectively by the sccond
and third gripping deviee 6, 7. First and second snpport means 10a, 10b, 11a, 11b
are provided with safoty devicss in the form of spring means 12 fastencd to the sup-
port means. The spring means 12 have an cnd portion 12z fustened o the housing 1.

The chains 8a, Ju run rom an attachment with the first gripping device 5 over one

of the first suppor! means 10a where the direction of travel of the chuin 1y reversed,
that is to say that the chain is given a run-out direction from the support means that

is oppositely directad 1o the run-in divection towards ths support meany; and then to-
one of the second support meang 11 which guides the chain to atfachment with the
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second and ird gripping device 6, 7, respestively. rom the second and third grip~
ping device 6, 7, respectively, the chain 8b, 9b runs over the second of the sccond
support moans 11b for reversing the divection of travel of the chain (that is to say
thui the chain is given s run-out diroction from the support means that is oppositely
directed to the run-in divecton lowards the support meung) and thea to the second of
the first support means 100 which positions the chuin 8b, 9b for attachment to the
fivst gripping device 3. Since two chains are used belween the first and second grip-
ping devices 5, 6 and bstweon the first and third gripping dovices 6, 7, the arrange-

* montwill be self-adjusting for transmission of movement from the first gripping

device 5 to the sscord gripping device 6 and for transniigsion of movement {rom the
sceond gripping devieo 6 to the first gripping device 5. The same applies to rang-
mission of movement between the first gripping deviece 5 and the thivd gripping do-
vice 7. In {hix embodiment all three grippimg dovices can be equally pressuriscd.

in the ecxample flustrated in Fignres 3 and 4, the pipe clamping devies s shown
equipped with sensor deviees for the detection of the positional displacement of the
support means, but this arrangement will of course function equally well without
these sensor devices 13. The following deseription of the mode of uperation of this
pipe clumping deviee, ag regards which support means are displaced and which
spring means are compressed will, ay understood by one of skill in the arl, also ap-
ply to the case where sensor devices are not uged.  Switch or sensor doviees 13 are
located on cach of the spring means 12 to dotect displacement of the support means,
as iy shown in the example where it is the compression of the gpring means that is
detected. Detection of displacement, here spring compression, is transmitted as a
signal fo & switch so that information can be given indivating that the pipe is outside
the tolorance zone of the inbular contre and indicating which of the gripping devices
are not in engagement with the pipe. 'Che system cim then be arranped so that the
scquence can be inlerrupted. A porson of skill in (he art will understand that switsh
and sensor devices 13 can be adapted for defection of displacement of other types of
safety devices than spring device 12 as desoribed hore; furthermore, switeh and son-
sor devices 13 can be adapted in such & way that it is the displacenient of the sup-
port means that i detected.

1f the pips is incorrestly positioned outside ths tolsrance zonce of the tubular centre

10 an area between the second and the third gripping deviee 6, 7, these gripping de-
vices will be brought inlo engagement with the pipe. The first gripping device § will
continue its movement in the dircetion of the tubular centre and, by means of is
movement, will draw with it the chaing 8a, 9u. The first support means 10a on such
sido of the fixst gripping device 5 are displaced in that the spring means 12 are
compressed. 3ince the pips clamping devics scoording to this embodiment iy

cquipped with sensor devices 13, this compression will be detected by the sensor
device 13 which sendsa-signal to a switch indicating that the-first gripping device 5- -
is not in engugement with the pipe.

ation: 10.10.2011 14:03:21 - 10.10.2011 14:08:24. This page 28 of AMENDED SHEETR T 20742
Received gt the EFC on Ciet 10, 2011 14:08:24. Page 28 of 33

18/21

10-10-2011



“Prime:d: 10-10-2011 DESCPAMD: PCT/ND 2010/000 269
0. 0kt. 2011 14:01 Onsagers AS (047 23327701 Nro 3427 S 28
PCT/NO 2010/000 269 - 10-10-201

19

" Similarly, if the pipe is incorrectly positioned outside the toferance zone of the tu-
bular centic In an ares hetween the first and the third gripping device 5, 7, these
gripping dovices will be brought into sngagement with the pipe. The sceond grip~
ping deviee 6 will continue its movement in fowards the tubular cenite and, by

§  means of its movement, will draw with i{ the chain 8b. By virlue of the spring
means 12, the secopd support means 116 will be displaced in that the spring means
12 arc compressed. Since the pipe clamping deviee according this embodiment is
equipped with sensor devices 13, this compression will be detected by the sensor 13
which sends a signal to a switch indicating that the second gripping devies 6 s not
10 in engagement with the pipe.

IF the pipe is incorveetly positionsd outside the tolerance zone of the tubular centre
in an arca between the first and the sscond gripping device 3, G, these gripping de-
vices will be brought into engagement with the pips. The third gripping device 7
will continue its movement in fowards the tubular centre and, by means of its mo-
15 vement, will draw with it the chain 9b. By virtue of the spring means 12, the second
support nysans | 1h will be displaced in that the spring means 12 are compressed,
Since the pipe clamping device sccording this embodiment is cquipped with sengor
devices 13, this compression will be detected by the sensor 13 which sends a signal
te & swileh indicating that the third gripping device 7 is not in engagement with the
20 pipe.
A persan of gkill in the art will understand that it is also possible to use the ur-

# rangsment without cmploying sensor/switch devices 13, a fully synchronised ar-
rangsment then being obtained where the spring means cosure that breskdown or
failurs of the other componenis of the pipe clamping device is avoided, in that the

25 spring means are compressed when the pipe is meotrectly pesitioned oulsido the tu-
bular centre and is jammed between two gripping deviees.

The safety device that is deseribed in the sbove examples is shown in (he form of a
spring means 12 where two springs are fastened {0 a bracket at the end portion 12a
of the spring means that is fasiened to the housing 1a. Two spring meuns 12 may be

30 arranged on cach side of the first or scoond support means according Lo the cxam-
ples shown in Figures 1 and 2, and on esch side of the first and second support
means ageording to the examplc as shown in Figures 3 and 4. As one of dkifl in the
mrt will understand, these are mercly examoples of arrangements in which tho apring
device is included.

35 The skilled person will further understand that the sufety device can also be pro-
vided by meang of other devices, the csscntial point being that the safety device is
capeble of excriing a controlled displacement, The safety device must have u vesil-
ience in ovder to obtain displacement. Confrol of the displacement 1s provided in

... that this resilionce must he adjustable so that the device provides & cexiain tesis:

40 tance (o movement uniil he device is londed with a load/foroe that exceeds a pre~
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determined valve. The support means to which the safety device is connested is al-
lowed to move or shift when this pre-defermined value iy cxeceded. As the skilled
person will understand, this can be schicved in that the deviee has a'vertain stiff-
ness. As examples of devices that satisfy these criteria mention may be made of a
means that is compressible and which has elastic propertics, as for example a spring
means. Altermalively, a pressure-controlied piston eylinder can be used, cither of a4
pheumatic or hydraulic type, to provide a controlled stiffness and the possibility of
movement of 1t least one of the support means. The length of stroke of the safety
device may, for example, be equivalent to half of the length of stroke of the grip-
ping devices, the chains being lustoned to one end of the pripping device when the
safety device gtarts the displacement of the support means, There will thepn be 5 2.1
ratio between the stroke off the gripping device and the safely device respectively

1t should ulso be mentioned that use of a safety device as described hore can be used
in an embodiment like that shown in Vipures 1-4, where instead of two support
means only onc support mesns 10 per chain 8, 9 s used. An embodiment of the in-
vention which employs two gripping devices and onc support means cquipped with
a safety device and one or two chains is glso conceivable,

One of skill in the art will understand that the roller mceans referred fo in the de-
seription of these cxamplas can casily be replaced by other support means either of
a rotating type ot having propertics that allow the chains to be passed slidably
ovex/through them, as the support means must be capable of providing a reversal of
the direction of the chain, That is to say that the chain is given a run-out direction
from the support means which is oppositely dirceted to the run-in dirsetion lowards
the support means.

With regard to the chains &, 9, they are compaosed of & plurality of links in the two
figures, As one of skill in the art will understand, they may slso be replaced by al-
texpative olongate flexible (ransmission elements that are cupablc of being Je-
fecisd, such as belts, wive or the like,

Turthermore, the gripping devices are actuated for movement velutive to the tubular
certre and for providing fores against the pipe wall. Th the sxample deseribed
above, the gripping devices are sctuated by pressurising chumbers, where the fhudd
for pressyrisation may be bydraulic or ppewmnatic. A person of skill in the art will
undexstand that this movement and the force-providing properly can be provided by
alternative arrangements, Jor example, eleciric or pnoumatic actuators, or the gip-
ping devices can be actualed by using of serew device,

It should be stresscd that although the safety device s described in comnection with
& pipe clamping doviee, it may also bo used in other connections where at lcast ons
of a first and second support means 1s to be supporied and whers an clongate flexi-
ble trapsmission cloment runy over first and second supportmeans, theslongate:
flexible element connesting & first and a second gripping device and transmitting
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movement between them. The safety device is then arranged so that the support
menns i supports can be displaced controllably if movement of one of the gripping
devives iz provented.
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PATENT CLAIMS

1.

A pipe clamping device comprising a housing which has a tubular centre in
which a pipe is to be positioned, the pipe clamping device comprising at
least three gripping devices for synchronous movement in towards the pipe,
each gripping device being disposed with a direction of movement in to-
wards the tubular centre, where each gripping device is arranged in order, in
contact with the pipe, to provide a holding force,characterised in
that the pipe clamping device is provided with at least two elongate flexible
transmission elements for the gripping devices, each of the at least two elon-
gate flexible transmission elements being attached to one of the gripping de-
vices and running in contact with at least one support means and to attach-
ment to another of the gripping devices, such that a gripping device is at-
tached to the at least two elongate flexible transmission elements, while each
of the remaining gripping devices are connected to one of the elongate flexi-
ble transmission elements, and upon movement of at least one of the grip-
ping devices, this movement is transmitted to at least one of the other grip-
ping devices via the associated elongate transmission element.

A pipe clamping device according to claim 1,

characterised in thatthe movement of the at least one gripping de-
vice is transmitted via the elongate flexible transmission elements as a pull-
ing force to each of the other gripping devices.

A pipe clamping device according to one of the preceding claims,
characterised in that a set comprising two clongate flexible trans-
mission elements, where each elongate flexible transmission element is in
contact with at least one support means, is arranged so that each set runs
from attachment to one of the gripping devices to each of the other gripping
devices.

A pipe clamping device according to one of the preceding claims,
characterised in that at least one of the elongate flexible transmis-
sion elements runs from one of the gripping devices and in contact with two
support means before attachment to each of the other gripping devices

A pipe clamping device according to one of the preceding claims,
characterised in that the at least one support means is disposed so
that the run-out direction of the elongate flexible transmission ele-
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ment from this support means is oppositely directed to the run-in direction
towards this support means.

A pipe clamping device according to one of the preceding claims,
characterised in that the at least one support means positions the
end portion of each belt towards attachment to the gripping devices.

A pipe clamping device according to one of the preceding claims,
characterised inthatthe elongate flexible transmission element is
given a change in direction by contact with the at least one support means,
thereby giving the elongate flexible transmission element a movement for
transmission to each of the other gripping devices with a movement compo-
nent that is oppositely directed to the movement of the at least one gripping
device.

A pipe clamping device according to one of the preceding claims,
characterised in that each of the gripping devices is equipped with
means for providing movement in towards the tubular centre and generating
holding force in contact with the pipe.

A pipe clamping device according to one of the preceding claims,
characterised in that the gripping devices are actuated by force-
providing means, preferably linear actuators.

A pipe clamping device according to one of the preceding claims,
characterised in thatthe at least one support means is positioned in
such a way that a movement component of the movement of the elongate
flexible transmission element is transmitted to each of the other gripping de-
vices in a direction that coincides with the direction of movement thereof.

A pipe clamping device according to one of the preceding claims,
characterised in thatthe at least one support means is positioned so
that the movement of the elongate flexible transmission element is transmit-
ted to each of the other gripping devices in a direction that coincides with the
direction of movement thereof.

A pipe clamping device according to one of the preceding claims,
characterised in that the at least one support means is a roller
means.

A pipe clamping device according to claim 1, characterised in the
at least one support means being connected to at least one safety device for
controlled displacement of this support means .
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A pipe clamping device according to claim 13
characterised in thatthe atleast one safety device has a portion that
is fastened to the pipe clamping device housing.

A pipe clamping device according to claim 13 or 14,

characterised in thatthe movement of the at least one gripping de-
vice is transmitted by the elongate flexible transmission elements as a pull-
ing force to each of the other gripping devices.

A pipe clamping device according to one of the preceding claims 13-15,
characterised inthataset comprising two elongate flexible trans-
mission elements, where each elongate flexible transmission element is in
contact with at least one support means, is arranged so that each set runs
from attachment to one of the gripping devices to each of the other gripping
devices, such that a gripping device is attached to the two elongate flexible
transmission elements, while each of the remaining gripping devices are
connected to one of the elongate flexible transmission elements.

A pipe clamping device according to one of the preceding claims 13-16,
characterised in that at least one of the elongate flexible transmis-
sion elements runs from one of the gripping devices and in contact with two
support means before attachment to each of the other gripping devices

A pipe clamping device according to one of the preceding claims 13-17,
characterised in that the elongate flexible transmission element 1s
given a change in direction upon contact with the at least one support means
so that the elongate flexible transmission element is given a movement for
transmission to each of the other gripping devices with a movement compo-
nent that is oppositely directed to the movement of the at least one gripping
device.

A pipe clamping device according to one of the preceding claims 13-18,
characterised in the at least one safety device comprises a com-
pressible elastic means.

A pipe clamping device according to one of the preceding claims 13-19,
characterised in thatthe at least one safety device comprises a
spring means.

A pipe clamping device according to one of the preceding claims 13-20,
characterised in thatthe at least one safety device comprises a
pressure-controlled piston cylinder.

A pipe clamping device according to one of the preceding claims 13-21,
characterised in thatthe pipe clamping device further comprises
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a detection means comprising at least one safety device and at least one sen-
sor device, where the at least one support means is connected to the at least
one safety device, the at least one safety device being provided with the at
least one sensor device, which is arranged to detect the displacement of the
support means.

A pipe clamping device according to claim 22
characterised in thatthe sensor device is connected to a switch.

24. A pipe clamping device according to one of the preceding claims 13-23,

characterised in that the safety device supports at least one support
means, where at least one elongate flexible transmission element runs over
the at least one support means, the at least one elongate flexible transmission
element connecting a first and a second gripping device and transmitting
movement between them, wherein the safety device is arranged in such a
way that the support means it supports can be displaced controllably if
movement of one of the gripping devices is prevented.



