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WD 2004/ 076806 PCT/ NO2004/ 000055 Rotation unit for
WrHersseng conpri sing a gri pping cylinder The PomesEnd«/000055
invention regards a rotation unit for a torque tong in
accordance with the 5 preanble of the appended C aim

1. Aprior art torque tong is described in NO 163973,

whi ch concerns a torque tong arranged both to break
aRdtatiak eniifor kergae schgoonnecingaripginteagMntisyo pi pes, and

also spin one of the pipes relative to the other in

order to uncouple the pipes fromeach other A 10 or
t TRRPIEREnE HY CERPIH ERERTdS 7. Tofatiog gt ok faianeieas n 2egeadange with the

@Eﬁﬁ and break the connecti on,
ﬁﬁé%ﬁﬁle‘ﬁ%@%@@@g{l}& eV| ce was used to spin the
pi pes apart or together. The solution of NO 163973

al | owed bot h maki.ng/ breaki ng and Sﬁl nning to be
cAirioB &t éRrAUF FPgHe dsweried B NPHHPAY 3isvhivh €0BeArns # ERYqe tong

an%ﬂgé@g&h% %Peaﬁq’[tﬁ'ﬁldlﬁg o aﬁQ&’ @J}]ﬁl@?@o&ob etg%'eﬂ %N@ g%)%f L34 also

e pi pes n a w de range o amet e
aspiieond of the pipey ecibiivesty O otheBRIGIdfarto pasewH1E h]ﬁs plpes fobm each other
one, or re master cylinders which upon rotation of
ﬂﬁéﬁﬁ%ng9°$HFF USH- the tong, and as a result of the
pl acenent of the cylinders, are pressed together,
applying pressure to a nunber of slave cylinders. The
Shader sylutions aspedihl davicetwasnsed spihakeandbseak theeagmgetion, while
one of the es involved, .ensuring that these
R tehsRpcal Eﬁ‘?’ﬁ? 28 HE9d tosBicihe plpe APH BRtagsthes; T sobttion of NO

%%?2@ Mo ‘r?oth'ibfa g%}:g?ll:%%nt% g&iﬁag%ﬁfﬁ&ﬁfh‘ck&’ﬁﬁ%&me

outt e jaws slipping e pipe
sppataingn simlar to that of NO 163973 has been
described in NO 306572. Here the jaws are also
equi pped wth respective sl ave cyI i nders. These are

PRRSS TR O N 183 %&&Eﬂtﬁﬂé {lvdﬂli’ tcﬁq) %5%% € to handle pipes

rotary part, WhIC mast er c uence
byiﬂﬁﬁaaviﬂésmgaoﬁmammﬂd'soutm de the rotary part. The
jaws are brought into engagenment with the pipe by

i ncreasing the pressure fromthe nmaster cylinder

Yaloy&s t{?ﬁ@ﬁ'&% RN d (@397895358sEs the use of one or more master cyhnders
which upon rotation of the rotary part of the tong, and as a result of the placement of the
cylinders, are pressed together, applying pressure to a number of slave cylinders. The
slave cylinders will in turn displace jaws to engage one of the pipes involved, ensuring
that these maintain a sufficiently powerful grip on the pipe to break or make the

connection to a prescribed torque without the jaws slipping relative to the pipe.

A solution similar to that of NO 163973 has been described in NO 306572. Here the
jaws are also equipped with respective slave cylinders. These are pressurized by a
master cylinder mounted on the fotary part, which master cylinder is then influenced by
a piston mounted outside the rotary part. The jaws are brought into engagement with the
pipe by increasing the pressure from the master cylinder Valves ensure that the pressure

in the slave cylinders is maintained independently of the master cylinder.



in the slave cylinders is nmaintained i ndependently of
the master cylinder. 2 A considerabl e di sadvant age of
the latter of the above solutions is that the jaw
travel is restricted by the displacenent of the
master cylinder. In a subsequent patent application
(WD 00/ 45027) fromthe sane applicant as NO 306572,
it is stated that in the solugion of the latter
patent, the piston nmust push the master cylinder
repeatedly in order to provide a sufficient volunme of
A &Mgﬁc@éﬂlé (ﬁstL/éﬂt&e bPmPUEL: Jr i abé@%luh&{s‘?s ﬁﬁ%lﬁéamg&el f?;'?é&ncted by
al so achieve sufficient retalning I'S cause
Thesfﬂsghﬁtfln@a@ﬁth@ehw cylimdert e Subeqlmnt pment hpphb’moﬁ) W@BI@NOZ?) from the

san%eha Sh(p aptas @6@%{%@%&&%61&%%{?%0%@ rffeﬂ%? b @grﬁ}i{eespsls%nemust push

melrxﬁﬁéﬁmyhﬁdbr pepetedi@intrden o bVl £4ufS@dd Vblame bPhydiiusic fluid to push the
probl em One aspect, of the present invention provides

Ja“ﬁ intp ergapeRent At alfosehigversyifigivat relgininemerer i Ris fysepfaigsticant delay in
thelp&aldas W toRad

esglnnﬁhg pi pes d??I Q@%%&fﬁ méﬁ%ﬁ¥%%h §g§§ﬁﬁ{é¥%ﬁr
accpmpletors. primari |y pi pes used in petrol eum producti on,

conprising a fixed part and a rotary part designed to

grip a pipe to be rotated, which rotary part conprises
‘Hoatvdr,eatbdiakats nsﬁnha bfe&nﬂhﬁ@ﬁbﬂﬂ%ojvﬂ@la i I’sihqﬂh '@ esluficn th ﬂl(ljS problem. One

nov into .en nen with the pi characterized in
asp?%g{etﬁ? PEsep i ﬁﬁ?tfi%%elm&tﬂp 3 tome 1Qpgdorgpaking ang/or breaking
thréatbd 88EctiBhS 1%@\9&91 p'i];%s AN, sfnlﬂﬁlng E)ip@?ﬂlﬂ‘glgl sB¥wimdlaRd/or unscrewing of

engagenent with the en the ing jaw i s
PiPpSo BRIy BiREP a%equrogpmvd@mh @lgprmmg antgc yarnit AR rogagy part
t .
destdd@d o %13) ziqjgéveotg g?’ Q(%tﬁcg&’ WnRl§Eta h&s di sRl @r}%ﬁ#ﬁe‘}aﬁglte gripping jaw

I PPI rotar rt CO rsing
arranged hdlleahilqvgd 090 érrggsment wﬂn’@e dlipt cohami etz in ﬁxblﬂh@ﬁ)’teﬂmbnu gomprises

[ Wi t e after .havin een. .
o 1o R S st oo Bt Rl B vith e pie
whéfﬁﬂhél appineRgdgRoREd opstatibely BEpdRitPDe dHppingcylBl@lsb Gt BE gripping
e rotary p §GWﬁ Connecting the holding cylinder to a

Cﬂ rran &gt ey b wwpweidel y prevent hydraulic fluid
from flow ng out of the holding cylinder and all ow
hydraulic fluid to fl ow out of the hol ding cylinder,
By theyotailylpow/cenaprisirg] af sast endldﬂmg:yan@br pehgad fomgpinthin theeripping jaw in
the val ve means .of . an. actuat ar

engRy RS Sk Biog R niie Bl Fowe o FREHS (18 e GG Y ey

maintain engagement with the pipe during rotation of the rotary part.

Connecting the holding cylinder to a valve arranged to selectively prevent hydraulic fluid from
flowing out of the holding cylinder and allow hydraulic fluid to flow out of the holding cylinder,

may allow selective retaining and releasing of the pipe.

Controlling the valve by means of an actuator disposed on the fixed part and designed to control the
valve independently of the position of the rotary part, may ensure that the pipe may be released
independently of the position of the rotary part.



val ve i ndependently of the position of the rotary
part, may ensure that the pipe may be rel eased
i ndependently of the position of the rotary part. 2a
The hol ding cylinder being hydraulically connected to
at |l east one slave cylinder on the rotary part, and a
mast er cylinder on the fixed part being arranged to
actuate the slave cylinder upmn operative engagenent
between the master cylinder and the slave cylinder,
may facilitate expedient pressurizing of the holding
THE KO Bimdc bl RRRRNLIG b ol ik e OBl ofthe rotary par,
angyz wegencylindsr ordths Englagitibging hnaﬂmdi thi auglateylhei stecre cylindampbineperative

e N B SRS A SRR S BBl Wl

of hphbldg 0@gidgned to di sengage the holding cylinder
fromthe pipe, it is possible to achieve expedi ent
retraction of the gripping jaw. Connecting the
hol ding cylinder to a closed hydraulic systemon the
rotary part may allow a sinple hydraulic systemto be
achi eved, which requires little maintenance and is not
subjected to-any significant external influences. The
hydraulic system may further include an accunul at or
designed to provide pressure in order to return the
sl ave cylinder so as to allow hydraulic fluid to flow
fromthe holding cylinder to the slave cylinder, thus
achi eving expedient retraction of the gripping jaw.
The gripping cylinder may act on a protrusion on the
gripping jaw, achieving expedient cooperation between
the gripping cylinder and the hol ding cylinder. The
hol di ng cylinder can be di sposed inside the gripping
jaw or a support for this, possibly integrated into
this, thus achieving a conpact solution. The rotation
unit may be equi pped with fromone to six gripping
jaws, preferably three gripping jaws, thus achieving
a good grip on the pipe, also in the event of varying




di mensi ons. The gripping cylinder acts on an arm

which in turn is connected to a tappet that is

arranged to exert a force against the hol ding

cylinder when the tappet is rotated froma first to a

second position, thus achieving an alternative

enbodi nent, in which the hydraulic systemon the

rotary part is not dependent on any other

pressurizing than that provided by the gripping

| f . lcal for.the rot art to b

Confpeb Bt holdhe o lindcf UK Ruol Union)G o8 P i
presswb tistdisenigging nhativddiagogidder frér fid pige, ni2grenduiikesxpedisii ri@action

reduces.the risk of "bite marks" fromthe jaws on the
of thGeHEPIJA¥-chai n may engage the rotary part across a

significantly |longer area than a cogwheel. This may

reduce the | oading on each tooth on the rotary part,
By eqnipprgifsalicddingyylindergvitle tehan gprirerdssigndsido wisengage the holding

crsOH s A0 o LR b PRI OB s

engage the rotary part over a section |arge enough to
ensur even if the rqtary part does not have

t h )

Conpeaing, theaising GyiRdes i # tlesqddprmshis sysicm. op thejagary parkmay allow a simple
hyd RBEOEREn] B'be biHi&REAUGhilR qutﬁfreﬁitﬁgﬁx)am' tdnBi e GRA i hoblt; Ee% to any
~ in engagenent wth the rotary part at all tines. Fhi's
signifipgntcextemnal indluetrgs.case in the event of a direct

engagenent wi th cogwheel s, where the cogwheels woul d

engage and di sengage the rotary part at every
The hedratilicosysterh ey fulgst @ahel ah Becunfildiét dsigid td BRvidepkestifre in order to

daga eto bgth cogwheel s and teeth on the rotary part.
re t %lévec%y

dindgso gy focllowdngraydindisid taiflowy fiore Sipialding cylinger to the
lav€ SYIRABE B W nrecisely the
° aVc:ogv\/nec’eFHuS Ig%&ivhe cagcggrg%&ééf%gﬁo%% %ne&%ll%ﬁ{;v‘\/ﬁ |1 be the
It is easier to replace a worn or danaged

chai.n than a co eel , as a cogwheel inevitahly of
The G DR R GRha ericy S pRoS BR B arpe 4% Behipong spedicnt
coopeibh betwaéd @, e M dERhd I8 Wi fgfore or |ess

I)I%oosel(;/ arou;gﬁﬁﬂégétogmheels. I&ﬁ%ggi on, the teeth

on the rotary part may be arranged so as to be

e T TR

integmatsdinhorhis) #ed dchicametdwnpasdsoluibh! be i n engagenent
with other teeth. Drive systens incorporating a chain
wi Il not be as sensitive to dirt as drive systens

The RASRM AR nRayDbe Hhibp&E wiE FohlWhe td B% RBHRE ARS8y three
gripping jaws, thus achieving a good grip on the pipe, also in the event of varying

chai n.

dimensions,

The gripping cylinder acts on an arm, which in tum is connected to a tappet that is arranged to
exert a force against the holding cylinder when the tappet is rotated from a first to a second
position, thus achieving an alternative embodiment, in which the hydraulic system on the rotary

part is not dependent on any other pressurizing than that provided by the gripping cylinder.



by the systemw || also be |less. Furthernore, the
costs of producing such a systemcould al so be | ower.
The invention will now be described in greater detai
by nmeans of an exanple of an enbodi ment shown in the
acconpanyi ng drawi ngs, in which: Figure 1 shows a
rotary torque tong according 40 the present invention;
WO 2004/ 076806 PCT/ N02004/0000-55 5 Figure 2 shows
the rotation unit of the torque tong according to the

It iét %\é&%ﬂ i%ﬁhe rl]'gthlﬁ'ﬁ){aﬁ tg b%&xiiwn%yffﬂ%)% %f!%q Zxcggl-f%t ac%{ve\%%é%sga]; more robust

e rotatio gure
dedigreandamatihenruditing, Srrddghir @i eiGceathe ik 3B 'Bite marks" from the jaws
onnectjon diagram of the nost inportant conponents
on ﬁmpe- 5611? IBRY, engege thg rota Dag astost # eiepfipantlylengerqrgy than a

coHBROEs Ay MbduBé ﬂétléédﬁlgm{n%awélbﬁ oﬁgﬂé‘l%@&ﬁg B, okl ngﬁﬁaer with
~shows alternative gripping an ol di ng ns, wt
dirgut grgagement Heicsen g cogylnl 4nd|thyrotasy pat thedoddimnont the clpiipmpy be more

' how the j t o be pushed into
vl R AN S ROt o Bl ARy Bert SRy Penoveh o
enspamhdt eldnyif drgagschard dobs hdtthapd feeth aboteld itd Onifrk YuiigheBy (e.g. due to an
trates a inciple for distribution of teeth on

i || : ( . :
opepfig PGP Hap of pipssyipechaingkitls ip preapenent yithdheiogary pHpat all
1im8¢ TRIsH M AR bk AR REERRR oV & ht(%ix%gt ngl&?en{eg{]g’tﬁ as \?16 %f’ where
f a 11r [ paﬁ 5

rane 60 generally consisting o zont a
the gpgivheels evoul derlgagrand dé@ngaph thefromrgepar2f ey nagtidne This increases the

s LR BTk o roshBe Y P B e tong

" to engage or disengage a pipe 70 (shown in Figure 4).

In the case of direct engagement with a cogwheel, the component most exposed to wear will be
precisely the cogwheel. In the case of chain drive, it will be the chain. It is casier to replace a
-worn or damaged chain than a cogwheel, as a cogwheel inevitably of necessity would have to
be securely fixed to the shaft, while the chain can be arranged more or less loosely around the
cogwheels. In addition, the teeth on the rotary part may be arranged so as to be replaceable,
allowing easy replacement of worn or damaged teeth. The tong will be usable even with missing
teeth, as the chain will be in engagement with other teeth. Drive systems incorporating a chain
will not be as sensitive to dirt as drive systems based on e.g. direct gearing. The noise generated

by the system will also be less.
Furthermore, the costs of producing such a system could also be lower.

The invention will now be described in greater detail by means of an example of an embodiment

shown in the accompanying drawings, in which:

Figure 1 shows a rotary torque tong according to the present invention;
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On the vertical part 62 of the frane 60 there is

Wl mposwslc as t he | ower nost conponent, a hol di pgTwoH04000055

(back-up) 63. This conprises gripping jaws 64 arranged
to grip a pipe 30 below a pipe joint (not shown) in
order to hold this. The consttuction of the hol ding
unit 1s, in principle, conventional and will be
urigBrest Bweavsihe sotpleps it ekibe fergut tongascoanding piths invention;
will not be explained in any detail herein. WO

2004/ 076806 PCT/ N02004/ 000055 6 Above the hol di ng
UFigtire@3mbiidy shoves thefrothat pBtlofhb roi@Bo@tmi@nged to grip a
pi pe above a pipe joint. The rotation unit 65 will be
explained in detail in the follow ng. Above the

r [ L& ' i: ed a spin unit 66.
?ﬁ%@kdﬁgf%ggﬁggg§%§§@ﬁPE§¥%?%§?%§ pi pe 5 above the

pi pe joint out of threaded engagenent with a pipe

| ow the pipe joint, or _spin the pipe into threaded
ﬁg‘&&éﬁ@ﬁf&ﬁ tteapiis Cﬁ%@@@l%@lﬁ@f&h@@%fdmoﬂwmp onents that
| ' ' construction than the
?)gjtl tai%g%{tlljlﬁi@?@gglgladntgﬂ%gfg?’at es at a significantly | ower

torque than the rotation unit. Thus it is not capable
. breaking or making a_pipe joint. The spin unit 65
?F&%ﬂfﬁévﬁ@&?‘éf afl@'p'ﬁ’c"’éltlﬁgb aRHc eOREsRdeHer abl y hi gher
speed than the 10 rotation unit 65. Figure 2 shows the
rotation unit 65 of the tong according to the
iMgwn tVishows laltematipe pdpsing and hokiing pasrs, #@thand a fi xed
part 41. The rotary part 40 is nounted on a plate 42
attached to the fixed part via bolts 54 and brackets
55. The plaLg42 Mo Rﬁ‘f&? . ary part
is generall %ﬁgi'sk-gﬁqa%;adﬁw t l?ge%@%c%%? cavi g{/e’ 44 and
an opening 45 extending fromthe cavity 44 to the

peri phery qf t i sk 40. . Toot hing 43 is provided )

ar ound thﬁ%@ﬁ%ﬁgw%f prv plagut iy bp prehedontopgagement with the
t oot hi ng {ﬁﬁe-%ﬁHSi st of single teeth fixed, e.qg.

screwed, to the disk 40. The toothing 43 engages two

chai ns 46, 47, each of which extends across two

cogwheel s 48, 50.. One of t{he_ cogwheels 50 is .
power - cou@%‘&“’%@ shewmghe 51w Bily sneaged whyhepirgRndyl i

notor. Alternatively, one chain may be used,

Figure 8 illustrates a principle for distribution of teeth on the rotary part.

Figure 1 shows the rotary torque tong according to the present invention. The tong has a
frame 60 generally consisting of a horizontal part 61 and a vertical part 62. The frame
60 may be mounted on a guide rail (not shown) to allow it to be displaced horizontally
on a drill floor for the tong fo engage or disengage a pipe 70 (shown in P“igure 4).

- On the vertical part 62 of the frame 60 there is disposed, as the lowermost component, a

holding unit (back-up) 63. This comprises gripping jaws 64 arranged to grip a pipe
below a pipe joint (not shown) in order to hold this. The construction of the holding unit
is, in principle, conventional and will be understood by a person skilled in the art, Thus

this will not be explained in any detail herein.
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whi ch extends across a sector of a circle greater than

either of the chains 46; 47. \Wen one chain 46, 47
WEL¥er the opening 45, it is inportant foPCTH®2004/000055

chain to land on the first tooth after the opening as

accurately as possible, to ayid wear on the tooth and

chain to the greatest possible extent, and to avoid

j erky movenents. Consequently, the 25 di stance over

whi ch the chai n extends between the teeth on either

S e | - by b

D oe BRIIAAS SER Is wrolROR RA 63 Aniigbd o, 2 pive above apipe

fJ Jjomtdlherratatichiugit 6awillde expldieadsa detrisiatths follomgng.Mbove the

53t 00 e Bk B st 6 it et pia e pipe

e g Ol e, G Sl P

spantha gipesintatbreadehengdagement witle the pipabesty the pie joint. The spin unit
eni.n N2 is he nunber of teet along t he curved

%% il tGS]CO]ESII?élC %rrqt atyE unt @dt qi;@rzg%qlt@ stlglﬁﬁcanﬂy lower
@x‘é]théﬂﬁah thetorReh ﬁﬂi@ Thaelths AeRd ?ﬁﬁlgto?&e%aﬁ%' al e ? i)lpe joint.

he radius of the rotary par
ﬂ}h@ sginsuraheemay bawever rotabd pipevdt 4 domsidefiblyohighsr metﬁ thHd the
h %gﬁ%re of the chain rollers. In Figure 8, the
-F%tl p defined above through equations (1) and
(2) has been illustrated by an exanpl e of an

enbodi ment. The figure shows a schematic plan view of
Figure 2 shows the rotation unit 65 of the tong according to the invention. It compnses a

rotary part 40 and a fixed part 41. The rotary part 40 is mounted on a plate 42 attached
to the fixed part via bolts 54 and brackets 55. The plate 42 has an opening 49. The
rotary part is generally disk-shaped with a central cavity 44 and an opening 45
extending from the cavity 44 to the periphery of the disk 40. Toothing 43 is provided

- around the periphery of the rotary part 40. This toothing may consist of single teeth
fixed, e.g. screwed, to the disk 40. The toothing 43 engages two chains 46, 47, each of
which extends across two cogwheels 48, 50. One of the cogwheels 50 is power-coupled
to a motor 51, prgferably a hydraulic motor. Alternatively, one chain may be used,
which extends across a sector of a circle greater than either of the chains 46; 47, When
one chain 46, 47 passes over the opening 45, it is important for the chain to land on the
first tooth after the openiog as accurately as possible, to avoid wear on the tooth and
chain to the greatést possible extent, and to avoid jerky movements. Consequently, the
distance over which the chain extends between the teeth on either side of the opening 45
1s matched so as to be equivalent to a whole number of teeth. It has been found that this

may be achieved by satisfying the following two equations:

4
1) —-
2 ,[Z-E—aj
- osin| ———
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the rotary part 40. Al so shown is one chain 46

woxbendssg across the two cogwheel s 48, 15 50. Ac-puidR&f/00005s
of teeth 43 are shown around the periphery of the
rotary part 40. In the exanpl e shown, it has been
deci ded that there should be ‘roomfor 67 teeth al ong
the curved section of the rotary part 40. However,
there is no requifrgrergyfor such a high density of
t@pt h, and2sa siml| y—ever y—tdgi=d) t oot h has been
install ed, except\ @veither side of the opening 45,
where two teeth have been pl aced close to each other
in order to provide 20 greater strength at this
l.ocati,on, and diametrically opposite of the opening,
Méviéchthree teeth in a row are mssing, in order to
Q@é’]{h@\éﬁaﬁmﬁ’tiﬁmysi ng a smaller nunber of teeth
than the maxi mum possible allows a reduction in costs
ahds theuantier of tesilethat will fibaver thdhepdnies 45, b2GveBneahe two tecth nearest
r%:)gg l'lnear di stance L, between the two teeth 43a and
Ji R8%est to the opening 45 on either side of this,
N5, 16 BRueibel BR et osgHneeiinrtiadaiG ot he r&tgﬂx »drPih, 0N
the curve of the rotary part 40. If the c al?n had

- Pos theveagle: (eraslians pbsticen thedecth metilest the speriinmiang of t he

et h ul e_given [ vocal Iy .he total npunber
b P R o B8 et A Y i, 26 Bl ittt e of e
gdtadypartUteoahabehtid df thb enay 851! | ow the rectilinear
di stance 1,.. 30 Consequently, this distance L, nust

provi de room for a whole nunber of teeth. In the WD

AR SREr RRORAL 0050 1 AR ) it e
Hheagtet B9 an f&ﬁin'glei SRRl erAbRERBHE The ARRIVBERs LREhNRIc plan view of
teeth 43a and 43b. Also, the chain has been chosen to

thevetazy part 40, Also shown i encarivin 46 bdending atthss thetvoesgoheels 48,

f in 6 [ I f . 76.
Bl ¢418e8 24 Padn ROy THE negBRERAT o 45, Tt
ek dohp 8B, tit RRASHER 18cilled Bt tdtAdiould BEroBRPER 67 tBAH along the

the radius r. This gives the radius as 911. 7119 nm and
eyrmed ingtion af the rotrre 8art 80 Hawewdrj therd is neqequizdnesnt forsuch a high

331399 of lrJeﬂ{, gﬁd % rqe Ce'?rimn)gthgd tgé}ﬁ h%lé] %Eaenn if'lgtaﬂg \%I?{Sgpttol?leeither side of

the opening 45, where two teeth have been placed close to each other in order to provide

greater strength at this location, and diametrically opposite of the opening, where three
teeth in a row are missing, in order to achieve symmetry. Using a smaller number of
teeth than the maximum possible allows a reduction in costs and makes it easier to

mount the tecth.

The rectilinear distance L, between the two tecth 43a and 43b closest to the opening 45
on either side of this, is shorter than the curved distance Ly, that follows the curve of the
rbtéry part 40, If the chain had followed the curved distance Ly the positioning of the
teeth would be given unequivocally by the total number of teeth and the radius r of the
rotary part at the chain. The chain will however follow the rectilinear distanbe L.

Consequently, this distance L, must provide room for a whole number of teeth. In the
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10 teeth 43a and 43b had not been taken into account,
t he chain would have m ssed the tooth by 12 nm This

WHAIPHO%%e resulted in a great strain on this PODIND2004/000055

and jerky novenents. The above way of spacing the
teeth on a rotary part, and ghe condition of equations
(1) 15 and (2), may also be used in other contexts

nydescri bed ere or, va
paATplk Rl ik DR JRERRa RS Blore Boutd 057-m 744 el e
wtﬁﬂiheﬁtdimm:eoj,r bbﬁ&enl‘tﬁé BFY/tcRBY 432 2BRQ36] Xed part 41
conprises a frame 52 that supports the plate 42, the

cogwheel s 48, 50 20 and the notors 51 The frame 52

TR 89 el S0y VAP Bt o

eadhedftthe tledh’k 46ebldérs \ef 162 e pi pe to be gripped. The
fixed part 41 has gripping cylinders 4, 5, 6 nounted
on it. These use their piston 25 rod to push agai nst

E 308 0y b B S

ﬂfeemgreca andsthe madnme They glivéhgthé yﬂldlﬁui@rgq 1A 19%&m anddh@bfsle o as
g d|n5|dethemg1r|pp|n316|o 1, 2, 3 and so are
ﬂé gpWRichds squjuglentto 3906° i dhe sttetahingniithy chaindédmetween the

RAEIEE 40 LR b TR o P P b B Pisced e

ot ey ng.i THi$ Woujduse régﬁﬁed 5 Baf SWRK o1 ﬁngfdo@ﬁ’ bl'ikgjerlcy
jaws, one or nore fixed gripping jaws may al so

’@@@@ne%ﬁl ch are rigidly nounted to the rotary part.
This will depend on how nmuch of the pipe dinension the
tong is to be used on. WD 2004/ 076806

PEETADN2 004/ T0PAER: (1 1Y Bnhﬁ@ta&?%) @t VanAakd cdnalﬁcﬁl aeequauons (1)

rotated, the notors 51 are actua causi ng
Zhdnagpalso beused imgther contexris ﬂ@?mihatdmleh ha&)bﬁen'ﬁeamhdde where

i%? @hﬁ@&l&%@ﬁgég oﬁlgﬂn%{sﬂ %%BQJ agc\éﬁga %]tém %’?d ""'}qg&e tootlhmg of the

1otary part.

The fixed part 41 comprises a frame 52 that supports the plate 42, the cogwheels 48, 50
and the motors 51. The frame 52 is mounted so as to float in a joint 53. Through this

mounting, the rotation unit 65 can automatically orient itself relative to the pipe to be

gripped.

The fixed part 41 has gripping cylinders 4, 5, 6 mounted on it. These use their piston
rod fo push against a protrusion Ic, 2¢, 3¢ on each of three gripping jaws 1, 2, 3.
However, the piston rod is not attached to the protrusion. The holding cylinders 1a, 23,
3a are located inside the gripping jaws 1, 2, 3 and so are not visible in Figure 2, but one
of them may be seen in Figure 4. Three displaceable gripping jaws may be used, as-
shown, but it is also possible to use more or fewer gripping jaws. When using fewer
gripping jaws, one or more fixed gripping jaws may also be used, which are rigidly
mounted to the rotary part. This will depend on how much of the pipe dimension the

tong is to be used on.
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51n Figure 3 the fixed part of the rotation unit has

waegnyogemyved. Thus in this figure, two sl ave PCT/NO2004/000055

cylinders IS and two master cylinders 19 becone
visible. Preferably, these are positioned so as to
act agai nst each other and sy¥chronously, so that the
mast er cylinder 19 does not contribute to the
rotation of the rotary part 40. 10 The rotation unit
(not shown) to detect the

6 ; qru Ig[ h, sensors
itk ég‘gtpﬁét 18 %’P%Wﬂfs%rﬂle w@torﬁ 8l érq winated cepting {he chains 46,
parsc to xhev@ﬁl 1@1@ 58 k¥ 'I‘th %Hn% Rt %‘Pm‘?@t% %Q%,éé‘r? paft 40, which

line with the opening
pﬂghéan@hd@bgnmgsOMﬁshewﬂpm@ﬂeQﬂhy4QQU|d|ng the
openi ngs 45, 49 onto the pipe. The jaws 1 and 3

cI osest to the opening 45 15 have been retracted to

an d %ﬁl@%@ Fell BErtRirRe Iro%tﬁﬂ%lt -EQ %E%I ﬁgrfovteﬁe?ﬁué lﬁvlﬁs ]ﬁcrure two

must be noved over rea ance
xlyisreylisden d&gmdgw‘ohmsmr pglmdaae $2 be@tmovisibild, |Pramubkg,e these are

f mechani for.the holdin | i nders.
O\é‘%’:‘g‘f& it F‘? Fmi‘iﬂiﬂ ea&égt@sﬁa%ﬂm@ %ﬂv-‘éngscz%\afrfbe fyaster cylinder
ar ddé@ﬁbﬂ@mﬂé&na%iﬂfeﬁ@fanaﬁ %fﬁfé%‘:a%p pThe |ower

plate 58 lies on the rotary part |
operatl onally connected to three relief valves 1 Qb,

, AY) F.' 5 Th te 57
c onn 8&58](3 glfsu‘é%ts I ‘I%lgl%é with F‘Penszlégf @P‘éghé’g‘f‘ﬁ e Q?I@E‘S@e pesition of the
ab)eiarﬂél@h el gfef?‘ Eﬁﬁ:ﬁ’ Ifea%y]g
t he | di ng agsﬁltﬁéétﬂﬂgﬁh beld 5); ; ure ?ﬂ{ ao:f)@hmg 45 in
e thethe @PGT?Z@B Y&t scn@lat the temg may bﬁ pudifed orﬂl'chlplpap pebe screwed by
7 Qr ai nsf, the | ower at
%@% % q Spindy &S’p’l‘ IIPFr I%FdFl‘v)’éé g5 GIQSEISth @Q gpening 45

fheenbe: ffefrsét @ r
olate B e %ﬁgﬁﬁg@ﬂﬁfﬁ@ﬁ%@ﬁéﬁo%é%gfﬁ%@%%@m Land3

retshpeimeysd ovenhegreptss distanne thian fiwe 2rtef@e ynpaging 40 pipe.
relative to the fixed part 41. Figure 4 is a sectional
view of part of the rotation unit show ng, anong ot her

DebdiiRionohi]l notWbe kil & H‘i’éﬂ’é’ﬁne’ﬁmm o fhet ?dfnﬁ%&ﬂﬁders This
46, the rotary part 40, the plate , one o0

§PTpRsagwenlatan st snf5$8 wﬂmaﬂ; a]paﬂsﬁ*em agapenitg 45weand 45b, are annular.
fhe ic{v%f'e?"p?e{]ce %% hvgs topl he tot St art 40 a2 and’is gggat?gnea]ly connected to three
relief valves 10b, 11b, 12b (see Figure 5). The upper plate 57 is connected to the fixed
part 41 via actuators 56. The valves 10b, 11b, 12, which relieve the pressure from the
holding cylinders 1a, 2a, 3a (see Figure 5), are operated by actuating the actuators 56.

The upper plate 57 is forced down against the lower plate 58, which in tumn displaces

the valves 10b, 11b, 12b from a first position to a second position. The upper plate 57
will be able to force the lower plate down regardless of the position of the rotary part 40
relative to the fixed part 41.

Figure 4 is a sectional view of part of the rotation unit showing, among other things, one
of the motors 51, one of the chains 46, the rotary part 40, the plate 42, one of the
gripping cylinders 5, which pushes against the protrusion 2¢ with its piston rod, and one
of the gripping jaws 2. One of the holding cylinders 1a may be seen inside the gripping
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of the gripping jaws 2. One of the holding cylinders
la may be seen inside the gripping WO 2004/ 076806

woCHMe 768804/ 000055 10 jaw 2. Al so ill ustrat edpes/N®2004/000055

pi pe 70, which has just been gripped by the gripping

jaw 2 after the gripping cylbnder 5 has advanced this
towards the pipe 70. Figure 0shows a possi bl e exanpl e
of an enbodi nent of the hydraulic connection for 5 the

JAVppitAte Hlvseeiedis vpipe {8, whichteojustibean, grippdd hly e ghipming jaw 2
' t i . i.on.. ln th
AeGE DS LAl pE R0 VA gt ol

the rotation unit 65 are drawn within a |ine 30.
Conponents outside this are located on the fixed part
A1gure orsbowe arssaible Pampludf amr enbediment ofthe Bydranlithcemmection for

' ' a..pi 70,..as 10 descrjbed .
1555 S LR oG Bl o fmp SRS P Bk rotatonal
fesqiRet [y hetfipuek, RenY¥hémeRcated ondRe rotary pht@ o fShe Potation unit 65
sirdes of the cylinders la, 2a, 3a are connected to

e fewy wihipa e 3 Sormonents votsidethis ppe logatad oadhe fxéd/part 41.
connecting lines I b, 2b, 3b. The val ve assenblies 10,
11, 12 conprise a 15 check valve 1 Ca, 11 a, 12a, that.

dpethe rblary pyrddautd jaws QPLE) indadh &8 dekithed RepriPsiEEdlE )égaipe 70, as
hol djng cylinder la, 2a, 3 a when the hydraulic fl ui

idgscatbed aBRYS-ai n pressure and stops communi cation in

the opposite direction, and the two-way relief valve 1

o, 1 Ib, 12b, which is nentioned in connection wth

Fihgaves B, 2,8Mte whintdatcd o &hd rekRdctiPORO I YA L 2a, 3a. The piston
comuni cation with the piston side of the respective
siskes| phifecylinders d 2y 22, 3p ate conpetpditoxgspactipe valve assemblies 10, 11, 12

L i [ i4edirection nd ,in .
SRR oBlhocllnd W RE28, 38 Rk B se otz comprise 2
Ehekrebpebla, 1 a,dlReckatvdene fok Hbranlit comnddication with the respective
Eonnunl cates with the piston side of a slave cylinder

eldingcdindes b dei whembe ydravfic fleid sz a cpateneresshyg, and stops
gr e prov :Elggsﬁ ﬁ%uclp\flg n%;(ﬂ% %{é&lﬂsané E%W‘?’"ﬁ’a%faﬁ#@% _Se ﬂﬂﬁel 1b, 12b,

wabigheis nhertiohvdinaymvaionenill0Bigutd ¥, anlidbhigh §0a first position provides
comunjcates Wth the piston side of the slave

egFnENGation with the piston side of the respective holding cylinder 1a, 22, 3a and
stops communication in the opposite direction, and in a second position opens for

communication both ways.

The respective check valve 10a, 11a, 12a communicates with the piston side of a slave
cylinder 18 viaa respective line 10c, 11¢, 12c. Preferably, three mechanicaily connected
slave cylinders 18 are provided, but only one is shown in Figure 5. The respective two-
way valve 10b, 11b, 12b also communicates with the piston side of the slave cylinder
18, via a respective line 10d, 11d, 12d and a common check valve 20, which opens for
hydraulic communication with the slave cylinder 18 at a certain hydraulic pressure and
stops communication in the opposite direction. The lines 10d, 114, 12d also

communicate with a common hydraulic reservoir 16.
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18, via a respective line 10d, lid, 12d and a common

wg%gm%@d(ve 20, which opens for hydraul i c PCT/NOZO(H/O()O(FH

communi cation with the slave cylinder 18 at a cérta
hydraul i c pressure and stops comunication in the
opposite direction. The lineg110d, 11 d, 12d also 30
communi cate with a common hydraulic reservoir 16. WD

2@9@&&7 %9@3%371 Ho 21Q@4'iﬂ991@%@ erated L:Bh§ M0 a MYV 86 Yl:?ﬁ acts on the

ar € opérat ed a rélief actuator
tmltfe%ﬂdlbs 1 blm lt~befla aﬁrsi edatd 69 onlthet Hredipnt aridea gechbnd piate 58 on the

PS50, R0 i L EGSPE A 800 2, 20000, PLALE 2000 s s

preferably at l|east three relief actuators 56. 5 The

rod side of the slave cylinder 18 comruni cates with

t Flee widsi@moisthel slawé cylimsles i&eomnyinnq*aMrwr.ﬁBthmmstan videwé the same
al v check valve,21

SSRGSy 7 TP bR S BTG 315 pifdeh opens for

r nBiiea i 6iaRS pHRIABIN ©aht a5l difke Bﬁ@stoﬁﬁ&%hhﬁmatlonmthe
direction, and a cﬁoke 21b that allows limted

rRposite figectionmand ftdzqk@rsllbﬁbahallpvve hmtt‘ddiydeatﬂw cohanumication from

B TN LR T KLY ——_—

ttﬁﬂ@dc@bﬁtotﬂm@h Itlﬁgnﬁbﬂ%b 1hRarti9 theSod@ie0f the hol ding
cyl i nders 3a conmuni cate with respective

val ves 13 14, 15. Each valve 13, 14, 15 conprises a

ol Bt DR e S e aparpogive v

nczl dungs. Bakh RERE 132148 53Rniites HclidcRRANEOIPAU M L a5 h @ikt opens for
in the opposite direction, and a choke 13b, 14b, 15b

tGeamEniFEien fromthe pigtonysideef the raspeativaihokling aylimder 1eRe,3a and

val 1 5 fur
i b ctn R rmane Srec. B PlokeG Bl . g3 bigat atows
dirhitet! BytrbgliCotnhmogitatich with it roldidd) Thé Qhiveni N4, 35 further
denoted a 20 master cylinder 19. The naster cyI I nder

- wornmunipga Vet aearnoan apeinptlater ife sl ave cylinder 18

is in the correct position for this, use its piston
rod 19a to push against the piston rod 18c of the

Ot B3digaaer] 163 hydraulic cylinder 19, which in the following is denoted a
master cylinder 19, The master cylinder will, upon actuation and when the slave
cylinder 18 is in the correct position for this, use its piston rod 19a to push against the

piston rod 18¢ of the slave cylinder 18.

When the rotary part 40 is located in such a position as to leave the master cylinder 19
“and the slave cylinder 18 facing each other operationally, a respective gripping cylinder
4, 5, 6 will also be located operationally straight opposite the protrusion lc, 2c, 3¢ (not
shown in Figure 5) on a respective jaw 1, 2, 3. The three gripping cylinders 4, 5, 6 will,

upon actuation in this position, move the jaws 1, 2, 3 to engage the pipe.

On the piston side, the gripping cylinders 4, 5, 6 are hydraulically connected to 2
respective slave cylinder 31, 32, 33. The pipe 70 is closer to the gripping jaw 6. The

slave cylinders 31, 32, 33 are actnated via a synchronizing element 36 of a
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When the rotary part 40 is located in such a position
as to leave the nmaster cylinder 19 25 and the slave

wQgoaidenos 18 faci ng each other operationally, apPCT/NO2004/000055

respective gripping cylinder 4, 5 6 wll also be

| ocat ed operationally straig opposite the protrusion

lc, 2c, 3c (not shown in Figure 5) on a respective

jaw 1, 2, 3. The three gripping cylinders 4, 5 6
wnehronigegpyieduad si¢hisichnrectrdsp taipump (ot shav viasdoad holding

, [a]> t he.pi st side, the . .
Soi ity BRORRE I 5P idte Bah TGS w2 5o Hierioving
toglinderrewiliedibplie it @¥shifY fdwdeveralshodér didfined Wfel¥aBEthe pipe, as
70 is closer to the_qgripping jaw 6. The sl ave
©yplainedris connection wath Bigaregkt uat ed via a synchroni zi ng
el enent 36-of a WD 2004/ 076806 PCT/ N02004/ 000055 12
synchroni zi ng cylinder 34, which is connected to a
AheRpistantidsheiing gribping dytiaderh tettiondect¥@®loBe bsho ia a
35®The cyl i nder glgigp:lng shorter tlggﬁ cti(ﬁ nde?gﬁlg?gazsd wn) via
sepeetiva lngd Beldps vedve asgemhlyet, 859wi | | di splace its
gripping jaw 2 over a shorter distance to engage the
pi pe, as explained in connection with Figure 3. 5 The
[Iihe hedranlid efot@t 51 hee girirRicddo ﬁ}pluiﬂihctﬁbﬁs_,h%ﬁn&? cPUMREbEHiving the
to the punp (nhot shown) via a respective [oad holding
mqiges g8 ere directiongr the offige Hagh maiod & issoonest@hiog rgspective

SAAEEASH i B TEAL S ARB0Y Sl ALt e
2dsehhlicoBPEGOBd t0 a respective cogwheel 50 via a

gear 37. Also shown is a nechanical brake 38 operable
via valve assenblies 39a, 39b. The principle of

TE ERRLO op o bl SRR R i T g Syl be
agplainet én bhaetet Hetel, gripping jaws 1, 2, 3, which form

part of the rotary part of the tong, use is made of
the three gripping cylinder 4, 5 6, which are

BELIALAIP IR the three gripping jaws 1, 2, 3, which form part of the rotary part of
the tong, use is made of the three gripping cylinder 4, 5, 6, which are activated and
positioned synchronously via synchronizing cylinder 34 and slave cylinders 31, 32, 33.
Preferably, the synchronizing cylinder receives hydraulic power from the ring main or a

stand-alone hydraulic motor-driven pump, which may be disposed on the tong or near

this. The gripping cylinders are controlled by means of the hydraulic load holding valve

assemblies 7, 8, 9 and synchronized by the synchronizing cylinder 34 being driven
towards the three slave cylinders 31, 32, 33, which are mechanically interconnected via
the synchronizing element 36. The slave cylinders 31, 32, 33 are connected to the
gripping cylinders 4, 5, 6, so that when the synchronizing cylinder 34 is driven towards
the slave cylinders 31, 32, 33, a hydraulic volume flow from the respective slave
cylinders 31, 32, 33 will be transferred to the respective gripping cylinders 4, 5, 6,
achieving a synchronized movement of the gripping cylinders.

Movement and positioning of the gripping jaws is performed by ruiming the respective

gripping cylinders towards the protrusion 1c, 2¢, 3,c on the jaws 1, 2, 3, the jaws thus
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posi ti oned synchronously via synchroni zi ng cylinder 34

wﬁ% 6 cyllnders 31, 32, 33. 20 Preferably,

sync ron|2|ng cylinder receives hydraulic pomeFCF?gﬁﬂ““mmh“
the ring main or a stand-al one hydraulic notor-driven
punp, which may be di sposed ¢B the tong or near this.
The gripping cylinders are controlled by neans of the

@. I
T e AR QPP EE Ly ibel e 70. The
dgrippamg cylmdarsdmll Ieeptiy jews st awndstill, @msmc'&gamstz’the Bipe 70.
whi ch are nmechanically interconnected via 25 the
synchroni zi ng el enent 36. The sl ave cylinders 31, 32,
3Wnah asd i o
B e ok s S ATREY 0y X, LIRSS, foigthe Ginders 12,22
tIniwitil hent, Isaclghabpdmaylic oid &os ﬂib op%ﬁ ,reséﬁfou:al thihoioweghl the valve

98By o L o G b BB 0 e bS1ud eRE 1 Pngpa. The
G@é.'Ne@ debs1th, 19b af> theﬁ‘ﬁﬂ'h@\bbﬁﬁoﬁ shdWf lﬂ{ d ﬁ%ﬁ&?&tl is

Pi:%’hf@
of the grl p| ng cylinders. 30 Mvement and positioni ng
@ermittedde | o4 PRFL }mths dursctp:ercﬁﬂhaiadldhgg eylimdersd af Bag 3a, but is not

ra@%@rfxgtto gggr a%mp Qhé‘?l% thedgydsréﬁl%\% g‘j? g{ﬁggfi ﬁ{pgtc{ﬁ%% ]ggidincr
2964484 9800, BT é\l@@@ﬁecﬂh@&%ﬁe vaiye e NG pokd B a‘él&'ﬁmulatm 17.

towards the centre of the cavity 44 until they neet
the pipe 70. The gripping cylinders wll keep the
st an

R ERI<P he By B P o BORE RS gt 1P pive a volume

ikl i& BEIRRrEPIothE istt Jiddlsf e h‘l@ldu@g% lindler3d a\M’UBat B8 the added

sucki ng 1ifldrau ic’oil fromthe open Treservoir
tVIfﬂIE@Fg‘Pf eihdospaiog eenqstgenﬁlngowmenmf the grippiohgij aﬂV@, thjsadded volume

ston si de t he hol n |i S 3a, .The

BB R uTaR% G phSug Ehenfly Bcersshing Tomeciodtionss. The
E'eﬁv'ér? of thik Ro M@ eCH¥ i & abﬁev%ﬁﬂfetlﬁﬁtér%?(ﬁh@éﬁ’ 1P25thidH s disposed
the direction of the holding cylinders 3a,
wotthe Gxerbpart af ﬂ]Q\Ii@LE prﬁsmm\ng@wh& slawe cylimier 18’11\e’h10h is disposed

Sfithe e vy o3 ol PG By Skl Mo B e atadrs 1,22,
23 vialihe vafel 904, flq a,a%U MU Be@Surd {n the master cylinder 19 is regulated by
means of a pressure transmitter in a closed loop with a proportional directional valve
{not showny). Since the gear ratio between the master cylinder 19 and the slave cylinder
181s c_:onstant,. the pressure in the holding cylinders 13, 2a, 3a can easily be controlled.
Upon reaching the desired pressure, the master cylinder 19 returns to the initial position.
When the cylindér 19 rethumns, the cylinder 18 will follow, due to the return spring 18a,
and oil will flow from the rod side of the cylinder 18 to the piston side via the valve

assembly 21. At the same time, the cylinder 18 will also be refilled from the reservoir

16 via the check valve 20. As the valve assemblies 10, 11 and 12 stop oil flowing away

from the holding cylinders 1a, 2a, 3a, these will maintain their clamping force against

the pipe.

‘When the gripping cylinders 4, 5, 6 are also brought back to their initial positions, the
tong may rotate freely with the pipe until the desired torque has been obtained. The tong
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In order to increase the clanping force between the
gripping jaws and the pipe a volume of oil is

waareHEsted to the piston side of the hol ding cybcmherzsmmoo 055

1 a, 2a, 3 a. Since the added volune of oil does not

gener ate any novement of the %ri pping jaws, this added

vol ume 15 of oil will cause the pressure, and

consequently the clanping force, to increase. The
dFaRibgapiptegtasishpynbyineans of hmcﬂmuhcs metdrs.cwpdlleng andehains. The torque

Kheh i 0 the fi
R poely o 2 Bleed Copelil b i SorRBR oG omt et ipe for the fixed
Yot ot toniz3ndiagResatonRalvienbOi) Rafidechl tg e ltlﬁﬂ&lhc motors
This volunme of oil flows to the holding cylinders 1
; 3a via the valves 10a, 11 a, 12a. The pressure |n
the master cylinder 19 is regulated by 20 neans of a
pressure transmtter in a closed loop with a

Artepdsd isetiehgabddeedrh Anadnptahy Rws(NQt 3 %%g@)angglﬂg@ﬁhéﬁ&mam 56,

gear. rati o between the naster cyli nder
é’i’lﬂ%‘”@ﬁl‘lﬁﬁﬁﬁ? and 88 fispleeessthamalvetli, bt d8hiretiervalteassembly 10,

| 3
L0 Bt B8 e Mton g il B fpeSiomec Tous o presse
I‘iﬁtherreli‘eMedlfﬂﬁﬁ tHeSikteh widef e Rd18insMylihddrs @9%‘5 BQ,'}ehevmc the

‘When the cylinder 19 returns, the cylinder

peErssERof difesinpingiswseThe accsprilatgr 18 whick s czm:iemied tcxmhb rod side of

O REA S0 5 92 Gl bd5e Sl 1955 42 Bspan

t:ymaiers e 2ay34 teaighldhoke i 3b,alas01 his THed }bﬂe.lss%ge él‘is‘ﬁflgsttﬁﬂ the holding

reserv0|r 16 via the check valve 20. the va
pegelymedte ﬂsﬁa;@nml pogiHoni Thefdk@kﬁmgBme 15trwill control the

%ﬁ&dml‘;ﬁ%p&nﬁyg pders la, 2a, 3a, these will maintain

anpil ng orce agai nst the pipe. 30 Wien the

gripping cylinders 4, 5, 6 are also brought back to
thelr |n|t|al gsitions, the tong may rotate freely
AW phan dtsnatie hydrzquu@ doasedmmnﬂere the

t%%x?g%f %msr g%:ntr%%% ’Iﬁ:%\%ﬁélgégﬁggr} :Ily ?/rag nggaoc%gmulator filled
tmm(iﬁﬁo geniraedHotvi of ?15@6@0@&&1@5@& LML al 1St 91?1%% #dhe slave

a closed control [oop with torque feed-back f
9ﬂ§1d16}” 8. reeh holdingyeylindseln, 2a, 3a is equipped with a return spring 1¢, 2¢, 3c.

When the two-way valves 10b, 11b, 12b are open, these return springs will push the
pistons of the holding cylinders Eack, thereby forcing the hydraulic fluid back to the
slave cylinder 18 and returning this. The accumulator 17 will also contribute to this.
Thus there will be no requifement for a return spring in the holding cylinder.

An alternative solution for increasing the clamping force between the pipe and the
gripping jaws after the gripping cylinders have moved these to engage the pipe, is
shown in Figure 7. Instead of using the hydraulic arrangement shown to supply
hydraulic power to the holding cylinder, use is here made of the gripping cylinders 4, 5,
6 (Figures 7a, b, ¢ show only one 4 of the cylinders) to push against an arm 80
connected to a tappet §1 on the gripping jaw 1. In Figure 7a the jaw 1 is fully retracted,
and the gnppmg cylinder 4 is ready to push on the arm 80. In a first phase (see Figure
7b) the gripping cylinder pushes against the arm 80 but without rotating this about the
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part of the tong and a proportional valve (not shown)
connected to the hydraulic notors 51. 5 The p )
‘VBFQ%WHQEQd fromthe gripping jaws 1, 2, 3 by OEEFQVPWHmom'°
the relief actuator 56, which via plates 57 and 58
displaces the valve 10b, 11b, 132b in the valve assenbly
11, 12 to the position that allows comruni cation

| be
f%? 25 LTS SR nd P2 1 (G BRHEE 20 ¥ el i A the same
It&ne 28 hdlding cgilmdw maﬂmﬁed QloﬁgEBﬁdJ]ﬁcﬁd@lfg dytiad@rsupipd m@lraulic fluid

jaws. The accurml ator 17, which is connected to the
HERIm $iTERETHT (O ED BT Priter 848 JeWalehas angagedthe pipea70 and no further

BN RPHERRYLE 119 DS OH BBy 1B 010 et the arm

pﬁ()aﬂmut theansgiet 85, THatvill h&udm:h@itapget ytoi At a1pE t@le@gthen the gripping
retur ed to their initial position. The chokes 13b,
ay 1 Hoprexpr, thig mqt&osqlh@ in gheedipoigpn ok fhe Ripe {Prnd so the piston rod

Sa[tuﬁgnlfﬁon EJPthE'ﬁl%g{ a‘E‘lI ﬁlfde? lﬁ %ffbﬁg%}ﬂtg éjgctl?rﬁ v hndel Whlle. the

nati ve conne e rese

@ehtas lihe 82 of ﬂmh&:&dnghhn@man&uﬂhea;ﬁmmnlé’d Py tdied aver the centre of
bl adder cumul at or f|IIed with nitrogen, as sh

gptagion 83 P% fhedappivhuhis 3Yill rednce dhgiavsilablevalyme f@fﬁh@ H@nﬁeﬂ quantity
10i1Sh W Ehotfly c&;‘ﬂﬁﬁer]isdf A ‘iﬁbrgé%h{gnﬁlg ple Hé:‘%d'?g 3 kﬁﬁ%ﬁmred by the

3a 1s eqU|ppe Lurn spri

Wﬁﬁ:ﬁd@ﬁg&” n m%@@@%é‘%@%g"? e?ig/%ob];aéfﬂwnag l dII@gpmg force

Aokl B ) S S ek AR ERHA B0 fod W o
tfhredront the grpphee cdmqdiersestepst actiog oa thedmn B0, 3he hetgforae from the

oo o0, 1 LACer 25, 40 oL Lernel ey 0 UL 0L e i
t‘%ﬁfv?e&ﬂ 'i‘:gtﬂea‘i&&a?f:ﬁﬁde} Rt 95 Hﬁ%ﬁ(ﬁg%&!ﬂ%&% F%ﬂ ?tgcé(tgg BB RYts fixture in

ese to engage the pipe, is
lths betaa cylindisi ugertth@cdm:rh' aubiationrit wiiy beardchakicaity Iooked. The

SR ok BRI T L O e

" For the embodiment of Figure 7, a simplified hydraulic arrangement may be used,

which includes no master and slave ¢ylinders, but which will include valves for
relieving hydraulic pressure from the holding cylinders, in accordance with the

principles illustrated in Figures 5 and 6.

Return of the jaws can be achieved e.g. by opening a valve (equivalent to valves 10b,
11b, 12b) that relieves the pressure from the holding cylinders. The jaws will be
retracted, either by means of a return spring or by hydraulic pressure. The arm 80 with
the tappet 81 may be equipped with a return spring (not shown) to bring it back to its
initial position. Alternatively, the return of the arm 80 can be brought about through
gravity alone. ' |



6 (Figures 7a, b, ¢ show only one 4 of the cylinders)
to push against an arm 30 30 connected to a tappet 81

wORodMRBeEG pping jaw 1. In Figure 7a the j aw 1 #éT/I\[szMmOO 33

retracted, and the gripping cylinder 4 is read

push on the arm80. In a first phase (see Flgure 7b)

the gripping cylinder pushesiégai nst the arm 80 but

wi thout rotating this about the WD 2004/076806
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jjaw 1 towards the pi to engage h?% quld beto
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pi pe 70 and no further di spl acenent of the jaw 1 is

possi ble, the gripping cylinder will start to rotate

- the arm5 80 about the tappet 81. This will cause the

tappet 81 to attenpt to |engthen the gripping jaw 1.
However, this is not possible in the direction of the
pi pe 70, and so the-piston rod and piston of the

hol ding cylinder la will be forced into the actua
cylinder while the centre line 82 of the hol ding
cylinder and the piston rod is rotated over the centre
of rotation 83 of the tappet. This will reduce the
avai |l abl e volune for the limted quantity 10 of oil in
the holding cylinder la, thus increasing the pressure.
The force required by the gripping cylinder 4 to
rotate the armwith the tappet 81 and the position of
the arm80 wll be related to the pressure in the

hol ding cylinder la, allowi ng the clanping force

bet ween the pipe 70 and the gripping jaws to be

determ ned and controlled. Wen the force fromthe
gri pping cylinders stops acting on the arm 80, the net
force fromthe 15 pressure against the piston of the
hol ding cylinder 1la will attenpt to displace the
piston forward in the actual cylinder, but as the
hol di ng cylinder has rotated about its fixture in the
actual cylinder, over the centre of rotation, it wll
be mechanically | ocked. The holding cylinder wll
therefore act as a hydraulic spring. 20 For the

enbodi ment of Figure 7, a sinplified hydraulic
arrangenment may be used,
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whi ch includes no master and slave cylinders, but
which will include valves for relieving hydraulic
pressure fromthe hol ding cylinders, in accordance
with the principles illusttated in Figures 5 and 6.
25 Return of the jaws can be achieved e.g. by opening
Claimal ve (equivalent to valves | Co, 1lb, 12b) that
—relteves the pressure fromthe holding cylinders. The
jaws will be retracted, either by nmeans of a return
spring or by hydraulic pressure. The arm80 with the
tappet 81 may be equipped with a return spring (not
shown) to bring it back to its initial position.
T At érrﬂmtlomellryt for Iadorcataﬂongcfbr triekirey an@&Or besakireg threadeéxd
h 30 raV|t al one.. WO 2Q04/ 076806
corftttes sy asn pikes Hrilfor oifinBiiess idng sarevang angior
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have position neasuienent for each grippin
fixag) part qoga &téwmmbdeslgaa@rto gabvaepipe to d‘JEaHOItaiadI\Malch rotary part

cofipife S oS Ridhahe Aibiilg ihicfinobe BT UG il
engagegménirwith tray gige, t ong for maki ng and/ or breaki ng

threaded connections _between pipes and/or spinning
p&@'@ﬁﬁ"ﬁ@ ddr thatitae fixed Part eroprisassal ingstemnepgrirping cylinder

t
s SSAGTS PSS 0 PP RN B e o
gripging jaw f& beatemi tyzeratively epposite the gopping dytnder so that the

t on noyabl e r| ppi ng j aw arranged
g"Rpénnigyiﬁg}é'ﬁ"rﬂ ﬁtngR’FQi% pi pe,

characterized in that the fixed part conprises at
| east one gripping cylinder 10 arranged to nove the
gripping jaw i nto engagenent with the pipe, when the
2. A unit according to Claim 1, characterized in that the rotary part comprises
at least one holding cylinder arranged to maintain the engagement between the

gripping jaw and the pipe after the jaw has been moved to engage the pipe.

3. A unit according to Claim 2, characterized in that the holding cylinder is
connected to a valve arranged to selectively prevent hydraulic fluid from flowing
out of the holding cylinder and allow hydraulic fluid to flow out of the holding
cylinder.

4, A unit according to Claim 3, characterized in that the valve can be
operated by means of an actuator disposed on the fixed part, and which is

arranged to operate the valve independently of the position of the rotary part.
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gripping jaw is |ocated operatively opposite the
gripping cylinder so that the gripping cylinder can
act to displace the gripping jaw. 2. A unit according
to Caim1, characterized ipgthat the rotary part
conprises 15 at |east one holding cylinder arranged

5. to pairit @¢dﬂ>raih$ 6 MARE e lor e HBRIEIE MR i thRPMBHIIGNWG
and the pipe after the jaw has been noved to engage

cylinder 5 pydraglically genneg tlgastor@ slave gylinder on the rotary

I [ L hat th | di ng,cylinder,is
paft A FESiek Db o el Biet At Y2k i astuats the stave
cylimder ahlancthblmiastef cglmder @b parativ8lystigagiedivith thel sl cylinder.
cylinder and allow hydraulic fluid to flow out of the

hol ding cylinder. 4. A unit according to Caim3,
characterized in that the valve can be operated by
nmeans of an actuator disposed on the fixed part, and
whi ¢h . 25 arranged Lo operate the valve )

6. ndéd’g}\i%(fﬁolr?fmgfto %’"b%s?h BHgoPh?"ﬁ@t‘?rg@gr'S}ﬂ?@rtF? hpiding

cylirdefigiforinedtePiFamactomidabmfange®fo ﬁovﬁ@ﬁfd?bﬁﬁd BRsure
in that the holding cylinder s hydraulically

for gisaneaoby the haldingsytinderdremdbe pind.i nder on the rotary
part, and that a nmaster cylinder on the fixed part is
arranged to actuate the slave cylinder when the
master cylinder is operatively engaged with the sl ave
cylinder. 5 6. Aunit according to laim2, 3, 4 or

7. 5 ANpiasiRringdo Clah'a! 3 | Mol Biibiefiddd ARG i holding
connected to an accunulator arrange 0 provide

cylingdr Buequipped sdthreeretior splirgeaganged td disehghgk thg: holding
!.@gl i Eﬁ(})lertfrom the pipe. 10 7. A unit according to

CYlipHS! PP the PIRS- o 5 "characterized in that the hol ding
cylinder is equipped with a return spring arranged to
di sengage the holding cylinder fromthe pipe. 8 A
unit according to one of Clains 2-7, characterized in
that the hol ding

8. A unit according to one of Claims 2—7, characterized in that the holding

cylinder is connected to a closed hydraulic system on the rotary part.

9. A unit according to Claim 8, characterized in that the closed hydraulic

system comprises an accumulatqr arranged to provide pressure for return of the
slave cylinder, so that hydraulic fluid may flow from the holding cylinder to the
slave cylinder.

-10. A unit according to one of the preceding claims, characterized in that the

gripping cylinder acts on a protrusion on the gripping jaw.
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15 cylinder is connected to a closed hydraulic system
on the rotary part. 9. A unit according to Caim8,
characterized in that the closed hydraulic system
conpri ses an accunul ator arf@anged to provi de pressure
for return of the slave cylinder, so that hydraulic

11f1 UAdJrﬁ‘Eﬂé/cJo'rdinfté %ﬁbtdﬁhé ?)'ré’éétﬂn%ﬁléﬁ%eé—f@ ch??a%@@zed in that

sl ave cyl i nder. . A unit according to one o
thephialdingi Q’Y@nde@ﬁm&ﬁapaﬂedrlaelderthe enipping jant ort dneupprit figri thiy, and
| rotrusion on the gripping jaw. 19
is %Smﬁﬁ‘ﬁ?@%&%dc%p%lﬁ”g to one of the preceding Cains
2-10, characterized in that the holding cylinder is
di sposed inside the gripping jaw or a support for
this, and is possibly integrated into this. 5 12. A

unit according to one of the preceding clains,
12.chafarritadcoeding o bhatofithe psecesting plae'ds véharadtesined iretha it is

sSix gri. n a preferablythr
eqlﬂpeﬁﬁge"'”ﬁ?&‘%fﬂcd%égt%x BFiRPige Jewsi isTera !y@ grlbnlogﬁws
characterized in that the gripping cylinder acts on
an arm which in turn is connected to a tappet, which
10 tappet is arranged to exert a force against the
hol di ng cylinder when the tappet is rotated froma

13.f i rAtuniteaceosding el ope if IGIGMms 2—4, 6-8 or 10~12, characterized in that
the gripping cylinder acts on an arm, which in turn is connected to a tappet, which
tappet is arranged to exert a force against the holding cylinder when the tappet is

rotated from a first to a second position.



