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WD 2004/ 076806 PCT/ NO2004/ 000055 Rotation unit for
torque tong conprising a gripping cylinder The present

WO pve/tdse regards a rotation unit for a tor QUECT/EDQO0KI000055

accordance with the 5 preanble of the appended O aim
1. Aprior art torque tong is described in NO 163973,
whi ch concerns a torque tong arranged both to break
and make a threaded connection between two pi pes, and
Ro&ftion SRt Foratrgue torighdniprisey o gppirigvElibd@ert he ot her in
order to uncouple the pipes fromeach other 10 or
tighten the connection. In older solutions, a speci al
dée peesenidavansien regardeiotation UHdaKa toreuetons gb@qcewance with the
whi | th devi ce was used to spin the
BF%@G%&?‘F @53“?%‘8@{‘ qllélrl The sol ution of NO 163973
al | owed bot h naklng/breaklng and spinning to be
carried out in the sane Cg aratus. The sol ution of

pe@qmmgrweéwgeﬁtdaﬁqr@edﬂh@ Q8- FonsETG TREIUS toRg
3RS IRt R (S AE09R DA ST P RO s i

epid ok offtiespipaatiative jd the deres in ovdercto wwpeuple dlegtipesrfrah each other
the rotary part, of the tong, and as a result of the

OF HEWER S GIegtien. cy| i nders, are pressed toget her,

applying pressure to a nunber of slave cylinders. The
slave cylinders will in turn displace jaws to engage

dmeldef sdlhidor] peseciahdetivedas esedio imafje ahdbteak ﬂmnnection while
mai ntain a sufficientl owerful grip ont

Pk o R e b L TieatPedpal o Bissiiep chierp g of NO
2P P R o e B AP g e a R it same
dppariubed in NO 306572. Here the jaws are also

equi pped wth respective slave cylinders. These are
pressurized by a naster cylinder nounted on the

r’I@l‘é%BMﬁBﬁ bENOMB 9P 3 ARS leffailed tHeHdQhnthSe dfRing 4H1¢ t!ﬁﬁlafh@!& pipes
by 30 a piston nmounted outside the rotary part.

jveithen amadbranggbf diemetsrengagenment with the pipe by

i ncreasing the pressure fromthe nmaster cylinder

Val ves ensure that the pressure in the slave

O bt ded & Schiidve TRk O 188973 %‘?ﬁ@@@ denddelof ohe bh@ofBmbaEr cylinders

cyl i nder. WO 2004/ 076806 / N02004/ 000055 2
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 rotary 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.



10

15

20

25

30

A consi derabl e di sadvantage of the latter of the above
solutions is that the jaw travel is restricted by the

walcaplasesrent of the master cylinder. In a subBerNOnw04/000055

pat ent application (W 00/45027) fromthe sane
applicant as NO 306572, it ig stated that in the
solution of the |atter patent, the piston nust push

t mast er | Lnder repeatedl v n.order. .o 5 provide .
Su TR G Slse oR i afitict o] MRHe suulifaris Mg gy travet i
iredtecten @?M@ﬁla@dﬁﬁéﬂt af & nattr eyended ThiaGhBRquERTAtdRt Bblication
power. This causes a significant del aﬁ in the _
dPEP Q0(45R27) from iy soremplivant enNO PRGSHL ety stated that rithe yolution

I r I rs. However,
AR B s S8 5, A6 SR BB B R o o
tpootitie 8 spifielénevdluitiios hi@raglit fhidad push MY AVHRE tAYagebnt and
the characteristics stated in. the characterising part
Gisorachieve suidisirairatiBingpeweRy hisrausestaesignifieant delay in the operation.

(-N t ' |4 rranged to

R TP Pt iSRSl A o L o ARETEe ptygutator.
after having been noved to engage the pipe, 15 the
aﬁi"ﬁgi ng jaw wi || be certain to maintain_ engagenent _

q h h%Prﬁée“& GeREoR Boyides A fyrsimplepselution ip thigrproblem. This

et ; | - Y r 0

S L e
e@pperled K34idi hg cyl i nder and all ow hydraulic fluid to
flow out of 20 the holding cylinder, allows selective
retaining and rel easing of the pipe. Controlling the

tHE r&y sty A holldis fi :
5 58 U RO, Ao ABOTHAP B Kt
@f1ipping jpw i cigagewenttwich thetpapeyafipa hbying heerr mevédiatenghyee the pipe,

I pe. may. be rel eased i ndependently of t.he positjon of |
PRESing ey (PR ruliTbS SRE% o TG MG Gttt e atithybF Afpe duin Fotation of
yeshiodd# ipgatl | y connected to at |east one slave cylinder

on the "rotary part, and a master cylinder on the
fixed part being arranged to actuate the sl ave

SR P B et T R e PR el Sreven 5 rautic
@aﬂEﬁbmrﬂovﬁhgﬁﬁﬂéﬂ thé H@ldﬁfgodgggdé}%hdiaﬂgw%dﬂﬁg i MR out of

2004/ 076806 PCT/ N02004/ 0
the holding cylinder, allows 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, ensures that the pipe
may be released independently of the position of the rotary part.

The holding cylinder being hydraulically connected to at least one slave cylinder on the
rotary part, and a master cylinder on the fixed part being arranged to actuate the slave
cylinder upon operative engagement between the master cylinder and the slave cylinder,

facilitates expedient pressurizing of the holding cylinder.
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Connecting the holding cylinder to an accunul at or,
which is arranged to provide hydraulic pressure for

wale@enymgé ng t he hol ding cylinder fromthe pi pRCT/NO2004/000055

ensures expedient retraction of the gripping jaw 5
By equi ppi ng the hol di ng cylgnder with a return spring
desi gned to di sengage the holding cylinder fromthe
pipe, it js, passible.to achi eve expedi.ent retraction.
é@np%lnggh Bolding Gyhinfer o AR é%q“m%ﬁ?ﬁ eﬁ% Hiaﬁ“@*n%‘%l P pgRyde
R P e B A LR B E Bl AshiRe
rerprdiers sethdctibh ef theignippimgie®. and is not subjected to
any significant external influences. The hydraulic
system conprises an accunul ator designed to provide
isen@agdthe
R o o b e e o
byldingleylinder frives th¢ pipe, it 15l jossible, to athisveeipedighiigtraction of the
expedi ent retraction of the gripping jaw. The
éprﬁﬁﬁﬁwcylinder acts on a protrusion on the gripping
jaw, achi eving expedi ent cooperation between the
gripping cylinder and the holding cylinder. 20 The
Kipndeetngdhe holding dybinderdp e staged hxq%a@hct yystegt o piedgtapapart allows a

e SRR % A0 BB Bt 0L e B o

isGbjetdd BPae, M%ﬁihcém@meﬁﬁ;eidfm_eﬁde& gri pping jaws,
preferably- ree gripping jaws, thus achieving a
good grip on the pipe, also in the event of varying

. . Lo . . ¢ ' _
N e
as rangeate tlaverdirdessd Brt6 allagaydsiilit flaidiol ftiw oaythe hdiding
when the tappet is. rotated froma first to a second., .
sEndar 6o thershays cyipdea, ihnyachieving emrdient e rars R iBn griPRipg jaw.
whi ch the 30 hydraulic systemon the rotary part is

not dependent on any other pressurizing than that

rhe\grigethghoylinber agtsi qapd protrosgion omlére. grifina4 8ct6Bahg expedient
PCT/ N0O2004/ 000055 4 |t i ractical for the rotary
ﬁawer@fborbléetw%@ﬁ EHPPIIR &Y $r @viifheiwéﬁag AYiRdege

ensures a nore robust design and snoot her running.

Snoot her running reduces the risk of "bite
The holding cylinder is disposed inside the gripping jaw or a support for this, possibly

integrated into this, thus achieving a compact solution.

The rotation unit is equipped with from one to six gripping jaws, preferably-three
gripping jaws, thus achieving a good grip on the pipe, also in the event of varying

dimensions.

The gripping cylinder acts on an arm, which in turn 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.
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marks" fromthe jaws on the pipe. The chain wll
engage the rotary part across a significantly |onger

wa@re@a/ordse;m a cogwheel. This will reduce the | oBdi/NO2@a/000055

each tooth on 5 the rotary part, and conpared with

di rect engagenent between a‘FogmheeI and the rotary
part, the loading on the chain wll be nore even.
Moreover, the chain will be ab t.he rotar

t,
Fil prasueit Tor e 0Bl o Gh B Cht SRS G ChRdrgg ppates
ford RbusOde!, ans% I ogf%?amﬂﬁfg. 8AV6tHeL Rl Igtriﬁk%s kieSrisk of “bite

entire peri pher e to an opening
inksydiomh ilenjawt opitikesipe. Theehainavill engige the rotary part across a

SRS e et U212 B0 8 o TS50 A ot
%&ee@ygm agfatcts QARG SirecMBEI@embiter HREMNEEI SVHABIUNG the
engage” and di sen

age the rotary part at every o
ratttpaoty thelhading pn theechemswille moreasivan.dvidreptier, thesthainfwill be able

S, % RO RS S et S el £ oty
29 WhEShot HheteARONRT s SIS p@inese@.d dudRidn %pr/@jniﬂg foe
|

oreci sely the cogwheel. In the case of chain ve, it |
witfddubtéont bEpiperi the chain will ba gl engagervetapitinie retagiopait ¥rall times.

maged .chaj n.t han .a.cogwheel ., ..as cogwh .
ARty R BAR B O ARBET e 05 B RBRE i pgieels, where
fih Relk Rdusdaddage Whd digerighge BRabArY parbiitl vogL@tdtidh EThis
or less |oosely around the cogwheels. In addition, the
tesseascuthoShainya ARy Tifln i darmge Beboib 0oy heshyEl tegih 4b thigrotary
be .repl aceabl e, allow ng easy replacenent of worn or
é’gﬁ‘aged teeth. The tong will be usable even with
m ssing teeth, as the chain will be in engagenent
wWith other teeth. Drive systens incorporating a chain
v the qaer ofdirest erngagementyaitl ycogvhech dhe empanealmpg pgposed to wear
0 B i e oGt 98361 Qe of GRiiLAFR OPIRAEERRN. 1t is casie
¢@Edptacefa wuradu dunggsiuhhinathay s tegwisel)lad azbgwhés awebly of

The inventjon wil] now be_descrjbed_in_greater. detail
RS b o S E  Sfe B 5 e o
3 FAURAAY A e BIAvheb, idBftion3fhe RAlbA tHe BRYBarmay be
rotary torque tong according to the present invention;
\APa2EHIA00iE 68 B 6 bl 2 OGNS S 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;



5 Figure 2 shows the rotation unit of the torque tong
according to the invention; Figure 3 mainly shows the
wo oaoanyespart of the rotation unit; 5 Figure 4 PGI/A02004/000055
sectional view of the rotation unit; Figure 5 shows a
hydraul i ¢ connecti on diagra@(ﬁ t he nost inportant
conponents that bring about™ the gripping of the pipe;
10 Fi gure 6 shows an alternative hydray]ic connection;
Figpue & showenbagotation ppikef (e t@fﬂ%tﬂnﬂgw%amgdp g veRiions
with Figure 7a showing a jaw fully retracted fromthe
pi pe; 15 Figure 7b showi ng the jaw about to be pushed
iFiguee 8 ngRgle ROWs Metrbtathpart of the rotatieh fmigur e 7c showi ng
the jaw fully engaged with the pipe; and 20 Figure 8
illustrates a principle for distribution of teeth on
AL 4L YecRBRAI vidth BPAS drafBIRUL he rotary torgue tong
actording to the present 1 nvention. The tong has a
frame 60 generally consisting of a horizontal part 61

nd a_vertical rt 62. The.frame . 25 60 .may be
BE5iE & hone A DUURRRS polfPot oG ARt RT oS FUUFAR: copmgaents tha
s gggﬁqh@gﬁ%ﬁﬂggﬁﬁkﬁhmgn adrill floor for the tong
to eéngage of ‘di sengage a pipe 70 (shown in Figure 4).
On the vertical part 62 of the frane 60 there is

. spose as the | owernost. conpopnent, a holding unit
%bﬁgﬁ-ﬁ qw g0 aljgrpaiive ZW'ggoﬁﬁ?ﬁﬁﬂmg jaws 64 arranged
to grip a pipe 30 below a pipe joint (not shown) in
order to hold this. The construction of the holding
Firgure 7isBows alteynativei grippingrad heltingmarnsamdthwi | | be
understood by a person skilled in the art. Thus this
will not be explained in any detail herein. WO
2004/ 076806FCTA MRAAAEGAPAR refadib@oni the plpel di ng

to grip a

unit 63 there is a rotation unit 65 arrange

pi pe above a pipe joint. The rotation unit 65 wll be
expl ai nedFﬁéﬁrg% %Awihg tﬁer}gwfa%lobtoc}[)\”b@%uslé%q}{% énléggement with the
pipe; and

Figure 7c¢ showing the jaw fully engaged with the pipe; and
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 to engage or disengage a pipe 70 (shown in Figure 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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rotation unit 65 there is disposed a spin unit 66.
This unit is arranged to spin the pipe 5 above the

w@rae/ojednt out of threaded engagenment with a PCPE02004/000055
‘bel ow the pipe joint, or spin the pipe into threaded

engagenent with the pipe belpw the pipe joint. The

spin unit has a |lighter construction than the

rotation unit 65 and operates at a significantly |ower
torque than the rotation unit. Thus it is not capable

0 [ t Th i 0. UNj .
o L RS e B okl T Bt e e i

gpiae dhe hantibnenil 65 will e explainad in dail fni e !fcﬂloavm@omovtem@e
rotation unit 65 of the tong accord| ng, to
|Tﬁf\?€ﬁ1@}1%lﬁ55 fhereisidatposesa spin it §p1hys pait zﬁoar%anaedatorﬁ%@e pipe

3Bble bl pirclfist fheistublin i %"?%&% %ﬁ@ﬁ“dﬂsﬁg bBgR e Bipbfoint, or
Spin the eipelint ¢hré2ddics gagenogme withghelPipe Do withe pixteqpint. JEitetspin unit
s BBER EOMEUCan ARG SR 65 b ppgyaien ot s gRgeantly lower

g@rggg E}‘Eﬁ%h@lfotattﬁ% WS ¥ndlit is IR LA BE 4 %r%:aﬁm% &Vrﬂﬁiﬁﬁg a pipe joint.

eri phery of the rotary par
t’l&mtspimgnh”@mayo hswsxter oftatipigisert b eendiderfbly digheespped than the
screvved g the di sk 40. The toothing 43 engages two
CAEHARUDESS 47, each of which extends across two
cogwheel s 48 50. One of the cogwheels 50 is
power - coupl ed 20 to a notor 51, preferably a hydraulic
fogwe 2 shbwetheabiatien ynit 6h of tedpmg awwprdieg testbd jnvenhor it comprises a

Sprebrer 0 e iR el 86 Pl sSalut Rt onPraips2 ateched

RS SfESx ARt iATBolPRINddbrddkets 5. The bRROAL RddtanfPeninB@9. The
chain to land on the first tooth after the opening as

ar@‘@usr mrﬂs)gea@alébd@kﬁh@edmﬂaw eindraheavitychd etnldemtcxp@mhgéﬁd

A LR o BRSPS AL L v

vmblﬁia thé'Berffhetynofaké ﬁﬂ@l@z PRAUCERistBthing ehdy @ﬁhsﬁt &ihrigle teeth

si de of theoenlngl is matched so as to be

dipervas sarevicd, @ thneisk 4Aubireioobing Eeengages trigshaimsdh, 47, each of
fvgrﬁ{*}g %Etgrgc{sta&g)sg ‘(r.:m 2EWIK :eﬁ‘(:ﬂ% ?(?( ﬂiebif tﬁ@l:@ill}/eﬁﬁ%@ 1? §3wer-coupled
20/d mai6r S0p2IEH4b1Y AA8AEauRIc T NOR Qe iR Oy Hone 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 opening as accurately as possible, to avoid wear on the tooth and
chain to the greatest 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

is 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:

t

1 -
2 .(Z-ﬂ—aj
sin| — 2~
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7 (2) 2asin N t )- a = 2r in which: t is the chain
pitch, inmm 5 N is the nunber of teeth that wl|l

wo 2ao40v@Bn6 t he openi ng 45, between the two teetpPCTEOR@8000055
the opening, N2 is the nunber of teeth along the
curved section of the rotary, part 40, a is the angle
(in radians) between the teeth nearest the opening,
and r is the radius of _the rotary part 40 at the
chain, i.e, the diNtahde fromthe centre of the 10
(& ary pard-a46in ;5’719' en® e Bf the chain rollers. In
Figure 8, the re irBnshi p defined above through
equations (1) and (2) has been illustrated by an
exanpl e of an enbodi nent. The figure shows a schematic
@#@mk%EEMIOf the rotary part 40. Al so shown is one
chain 46 extendi ng across the two cogwheels 48, 15 50.
Aisrthab]eainpftchémtrﬁn% are shown around the peri phery of

e rot a exa it has been

265 Biiber of ke dbaguind ope thashemes %foe%‘*é%epﬁh%lma%eth nearest
ieopepitfgyed section of the rotary part 40. However,
there |s no requirement for such a high density of
Nees the nantbes of toeth\alangshy curtved section bfitheastabepart 40,

i nstal ex t..on eit i de of the opening 45,

T g5 oA RERAFEY GchE frelh it P Bt ot her
hr ik 06 gRfud &F tﬂé R Y artG0gk BRI BhirST L §HE Hﬁtaﬁ{;‘ e FiBinSthe centre of the
| ocation, and diametrically opp05|te of e openi ng,

wtery@artiOce the esstrh of theechativollers. mi ssi ng, in order to
achi eve symmetry. Using a smaller nunber of teeth
t han the maxi mum possible allows a reduction in costs

BHi NBKB hé FelRREEBP dbBned A0S tHr H bHonsd?) A0 2) has been
rectilinear distance Lr between t wo teeth 4 a and

H3istreted by on etcamplﬁef &p embagingmt. wa f@urmdmeuao@hmﬁammplgn view of

9 I%El éﬁ{ 4(? h/?lﬁo sho el Vedggl{l%% f:eflfimlgﬁgrogﬁgﬁe&\%hgzgg%heels 48,
Bo.l AQVI@I@CIt dRre@h Uy eﬁb ﬂio&«ﬁﬁ[ﬂ@@d'—tﬁe ae% He@p b the Rbtas) (it 4018n the
teeth woul d be given uneq[w vocal t he total nunber

eranpe shovah dt hasdeemdcidedrthgfthery éhoulé argonp &6 74eeth latong the
gﬁ%k&' secﬂ}ﬁ of A eraW' f)irt Jl](? Vi@c}{r%ve; %érg\f\é id r%qul?é:ntierlt 'OFReh a high

density of teeth, and so only every third tooth has been installed, except on either side of
the opening 45, where two teeth have been placed close to each othef 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 teeth.

The rectilinear distance L, between the two teeth 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
rotary 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 distance L,.

Consequently, this distance L, must provide room for a whole number of teeth. In the
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30 Consequently, this distance Lr nust provide room
for a whole nunber of teeth. In the WD 2004/ 076806

WEOABR0O4/ 000055 8 exanpl e shown, it has beRET/NO2004/000055

deci ded that there should be roomfor 8 teeth al ong

the rectilinear distance L8betmeen the two teeth 43a
and 43b. Al so, the chain has been chosen to have a
itc s _of

h, .i sta et b e centr

T thoie 4 pRereiks e G LS Sl o€ Soht 57 Sceth efapg the
1cbBBkal HBHIMES L] BHtRedd Be 8HY BetiPN%h {ol)438nd (2) will make
it possible to calculate the angle a and the radius

r. This gives the radius as 911.7119 mm and the angl e

0, 68 d, whi bt
R cernetninntaicnhd Sihabse Ttk 48 Sltehih B P contres of
ée3R o EiE it hacirdliets, BERA2 aken 1 nto account, the chain
woul d have nissed the tooth by 12 mm This woul d have

resulted in a great straln on this tooth and jerky

ﬂp?rggg q})g? flTh s EUISH %19? ﬁhee emg% ! (Zﬁm}%ﬂf &ga’&gﬁa&ﬁﬁ p(oi%%lle g calculate

B dn%l%)as andBNe AR rDEhiy %ﬁdzs it 1aliie bs SPNY EXStrBint H@lthé Biddle o as
whi ch has been descri bed, where for various reasons

SABL Toapdaiiiaieh iseainalond k3% 96% §f the staeteling aihgsheingt6 between the
Eegt?ltéﬁ 84 ng bgc?notrb%%ﬁ af\f](a{f ﬁ{ts acc-g t fﬂ#{ﬁﬁ& {Bﬁldiéve {nl;]ssed the

nprises a frane
mcmM’yé‘EZ sd hiH®ould Gha@é’\fésﬁlttel 1fmtg®£ﬁ sdin oiﬁhﬁlsftdSc&HEn@ Zerky
Is mounted so as to float in a joint 53. Through this
ROVFPSHY, 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 nounted
Blne atiove Wagod splzmmg ﬂhe iteetipors b m‘tary&ﬁlrtg mﬂ fhe cpuditionghedquations (1)

protrusion |c, 3c on ea e gri ppi. ng
dé yal%%wﬁ in pier ﬁqlg%ﬁﬁ%&lat hag beer fesqri {3%51 where
fo? QaftbiRlE4sShe ne m@r Wigh & D6 eQ¥tds ﬁﬁe{nsarg:a ﬁl’Sl Fhe to%f’hlﬁ‘é 5f the

l'ocated 1 nside the’gripping jaws 1, 2, SO are
metrypedi ble in Figure 2, but one of then1naybe seen
in Figure 4. Three displaceable gripping jaws nmay be
used, as shown, but it is also possible to use nore

Phie LNBSarOlT RRIAGeE A¥ffme ¥Rl 4ab A BU BT, B RkEcls 48, 50

jaws, one or nore fixed gripping jaws nay also
zusletljf; maidre Bl afle frarmgé 82 45 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 to push against a protrusion 1c, 2c¢, 3¢ on each of three gripping jaws 1, 2, 3.
However, the piston rod is not attached to the protrusion. The holding cylinders 1a, 2a,
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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nounted to the rotary part. This will depend on how
much of the pipe dinension the tong is to be used on.

wOD020040076806 PCT/ NO2004/ 000055 9 When t he POL/A0DR004/000055

part is to be rotated, the notors 51 are actuat ed,

causing the chains 46, 47 tQ nove in the sane

direction. Thus the chains 46, 47 rotate the rotary

part 40, which slides on slide bearings (not shown)

on the plate 42. 5 1In Figure 3 the fixed part of the

I; .
R R RoR bl 830 BE Ry TRY Etont 38 g bl gl e hains 46,
g o meoveiis ke samefdirtism Tihys tHelvhams 46047 10 theabtdy part 40, which
aﬁ to act agai nst each other and synchronously, so

sHdgs amedidedsangsdpot shawp) on thegdale 440t contribute to

the rotation of the rotary part 40. 10 The rotation

unit 65 is equi pped with sensors (not shown) to detect

thh &1 gws B thofixeal parthel the oitation yndtritas $6¢n temoxbd OBtk e this figure, two

rotary.part_to pe carefully positioned with_the
SRR i W%t?fwyflﬁégégéi?f??fﬁn%@l?lb Prefgipblyn dhese are
18 goH&y s tBYeNRdiRNERn BIRESnd YRBrod6hayad tEée’t t}q% nmgtst%r cylinder

gui di ng the openings 45, 49 onto tﬁg prpe. T

dAdlogs potowesibutatottherabgemi afghelfdtars pha 6. been retract ed

to make room for the pipe to pass. Therefore these

jaws 1 and 3 nust be noved over a greater distance

i@ Rotafih dniP 65 G QuenBawifttkchiRs RioRShowDs QiR the Eoé’i‘ri!}ﬁ of the
now be given of a relief nmechanism for "the hol di ng

a9tiaiyieret 40, tahllew theoepury pars to beocapefatly poGioraddviigthettpehing 45 in

R iy R PLBn Y. e o Hh0BR ety yhed SHUP B B sofeived by

%nﬁmg {hepkhiMgs£3) A0 hb @)jlﬁeh TBEjawsell diRlf 3 MBse4ER the 6Pening 45
b, 12b (see Figure 5). The upper plate 57 is

dgymeeengdtracied ﬂqénqﬂie)@eqm fomihe pipe toipassadhergfare thesGjawrHeand 3

| .b 2, :Whi ch, relj he pressure.from
R S8R e red A by Y BB AR MG b 0T
operated by actuating the actuators 56. The upper

| ate 57 is forced down against the |ower plate 58, _
eFption Wikl o vebe giver aka pafief meckagispe for tigbholdingigylingess. This

¢ ot > - o T ner
PR e T W i, SRR BR AL 510 L8P ot
Thy dowitrqdste 68 liek on fieesiotarp paro 40 bhidisroperitivn A1 éonfhbcted 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 turn 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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relative to the fixed part 41. Figure 4 is a sectiona
view of part of the rotation unit show ng, anong ot her

wao biongzasoone 30 of the notors 51, one of the BGENDZ004/000055

46, the rotary part 40, the plate 42, one of the
gripping cylinders 5, which ﬁushes agai nst the
protrusion 2c with its pist& rod, and one of the

gripping jaws 2. One of the hol di ng cylinders |a maybe.
dweR- Alssilbestratrd igpipEsi 1y wiihdee Jysb Pewgipped by the gripping jaw 2

S ALSERAL00TE bt Rl oo 12

jaw 2 after the gripping cylinder 5 has advanced this
towards. the pipe 70. Figure 5 shows a possi bl e exanpl e
S8R > ShEwR R RETHDIE FXRIC R o %P?@H@Bhwgtg@ Rideri conmppigon for
3 4o PSR SR ot it B Ay KOk 0 B CBhAP R BV tational
furgtioe., Indherfigmenteanparatsdocatsd drithe ratbharparpd) of he rathtion unit 65
the rotation unit 6 are drawn wthin_a |ine 30.

EFHaNE YR A0BF 40 CHPBOIERES THud B B I EAisdin e fieg part 41.
41 On the rotary part 40 are jaws 1, 2, 3, which are
designed to grip and hold a pipe 70, as 10 descri bed

&hothe rottyepariedibarg javgs 1,2, 3 awhich ermndesigadd togtitnend hold a pipe 70, as
re%gjgc%il\)/e hol ding cylinder la, 2a, 3a. The piston

Irbed 209¥%e cylinders la, 2a, 3a are connected to
respective valve assenblies 10, 11, 12 via respective
connecting lines |Ib, 2b, 3b. The valve assenblies 10,
The javes b nprarseommediBd bhibe kespadtive hbbding ¢ylirgler 122a, 3 dthe piston

opens.for raul i.¢ conmuni cati.on with.the respectiv
AR P EyhieRaC o 2, Su e Rleale rbesly b e et To. 11, 12
ivia r@bpedti f@EdrleBtidl BES UbE2RNY, ThoPAve SRBMYVRAECHS, 19N 2 dbmprise a
the opposite direction, and the two-way relief valve

glesk valveplOag bla, 12ghatiepers foehydrawévicammuiaaiéan With thei respective
L CLLL e 3. i ' ' . it on provide

oM oo 00, A i B bl Rbu PR} A BEREL R sovs

beeiuniatiyh imheloppésiteMrectiam, anditheAwdtwpsretiof valnd TaY, i10B, 12b,

in.the opposite direction, and in a second position )

Sbetisis frpntionerhin fonpeation it iguRay gnd whichria agEsinosiion provides

SO AR wii e b EOTRIEELERY HRuliSta 25 30 and
kiope cdiimunication inlthe opysitt diradilon, andimeesesondypasitial dpens for

connected 25 slave cylinders 18 are provided, but
SHIUFHBLPR DARGHRSi n Figure 5. The respective two

The respective check valve 10a, 11a, 12a communicates with the piston side of a slave
cylinder 18 via a respective line 10c, 11c, 12¢. Preferably, three mechanically 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, 11d, 12d also

communicate with a common hydraulic reservoir 16.
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way val ve 10b, 11b, 12b al so comruni cates with the
pi ston side of the slave cylinder 18, via a

wo e@ponisiee |ine 10d, Itd, 12d and a commopn chRCRNOadNMB00055

20, which opens for hydraulic comunication with the
slave cylinder 18 at a certain hydraulic pressure and
stops conmuni cation in the 6p05| te direction. The

lines 10d, 11d, 12d also 30 conmunicate with a conmon
ﬁ@mrtg[girvyay yadwesr hobi llb], 42b v apergdinegmie actuator 56 that acts on the

085 b keouay i e SR Bt Clt ol pltosip on he

trB@ry pat. VeSshdwalin Flgur®3, thel® avd @referdtly 8t It Wir8e Bolic® Actuators 56.
the Tixed part and a second pl'ate 58 on the rotary

part As shown in Figure 3, there are preferably at
S [ elief ac or | de of
JRTR HIPBRUIRE < Bidal T ehbontigetss Pt i of SeP e b Bame

tclyﬁn@@rm vigy valvden. T wilve 21 cbfmhptﬁseié, chﬁkala‘ll\aﬂ MQ Q/luch opens for
conpri ses, a check val ve 2l1a, whjich opens for

CORIATCEHON ST therhiste SISP k  red wide prdl stARs favaMYnigetion g the

e e

ftherod sideeto r’thxfiplsto@leldeo Théslaye Sfliddersis dql.upﬂétbwﬁha\remm spring 18a
I i nder qulppe wWth a return spring 18a 10 that

d%‘%tsaciséo Bﬁ%lht £ Ristoh Liboiqwansls thiRdisifls- t he rod side. The

rod sides of the holding cylinders 1 a, 2a, 3 a

communi cate with respective valves 13, 14, 15. Each

Videwed dides dfithe hbldimgpgylindes 1a, 2zhde komajumicaﬁeaaith ﬂe&pectijzs &alves

e 4,380 Bieh Vv, £ conb? Eginisp chepaivbl Sy 458 fgpepens for

HIR&U?h&a%h o fhetﬂ?&ox? E’iﬁ@ of fh% réjs{pE&ﬁ;e' }Rﬂ‘dlng BanﬁleF HOKL 32 and
3b, 14b, 15b that al draufitc

csmpmmnnanmcmnomn thetolppomtaoﬁusp@tm afihe ck!d{evb'ﬁ) 14, 154 thatBllows

(e e P A O A0 A6 N B | PRAE o8 65 W] S

‘ tcBﬁuﬁlﬁﬁéa@é%vﬂﬁ alo%nﬂﬁap&%amalat&%naster cylinder 19. The

master cylinder will, upon actuation and when the
sl ave cylinder 18 |s in the correct position for

i s 1438 e 3 F el S e 1, RARh B Bl denoted a
meAstdr e yRidddr 190ThSmbh&erdygiddérwislyGhbriadbtiohiafl waen ke slave
| eave the master cylinder 19 25 and t he sl ave

oylindradB i3 & ﬁha@plﬁgct dasiion fardhis.gse dta Pisterntodyl 9ago push against the
"SRESET MR b PRLAL TRl e

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 ¢, 2¢, 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 a
respective slave cylinder 31, 32, 33. The pipe 70 is closer to the gripping jaw 6. The

slave cylinders 31, 32, 33 are actuated via a synchronizing element 36 of a
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4, 5, 6 will also be |ocated operationally straight
opposite the protrusion Ic, 2c, 3c (not shown in

WO-2@ueesB) on a respective jaw 1, 2, 3. The t hPE&BENO02004/000055

gripping cylinders 4, 5, 6 will, wupon actuation in

this position, nove the jaqul 2, 3 to engage the

pi pe. 30 On the piston side “the gripping cylinders 4,

5, 6 are hydraulically connected to a respective

§1Ymbé0r@gnmg giférdes 34, which %conmprée%tqyepm@p (pt sheyeyvig  load holding

v gve% 51’1&% g/hn(ﬁ} 2 i3 El?o\f?er an, gﬁﬁ&% ééan(? 33 %ﬁle gripping

Vi a sync roni zi ng e

2:9914@1&9 36&@@1%6&@%@@@1@@9@%%&2 shotteg istdricz itnengage the pipe, as
cyl i nder 34, which |s connected to a punp (not shown)

@Kﬁmﬁmﬂ@&ﬁ”ﬁﬁﬁﬁﬁhﬁﬂ Vigwe3assenbl y 35. The cylinder 32
is shorter than cylinders 31 and 33, as the gripping

cylinder 5 will displace its gripping jaw 2 over a
Shernpisten sl aithegtigpieg gﬁgﬁletsf‘@e porpected $o thexpuing medshown) via a
connecti.on mnth Fl?ure 5_The piston sides of the

g’?ﬁpﬁﬁi‘ﬁ‘d adholdimgvalvgresseiinécd-&d to the punp (not
shown) via a respective | oad hol ding val ve assenbly
7, 8, 9. The hydraulic notors 51 are connected to a

(ilherhy@rantic stutwm §1 aeqaaimlnected focks pri (nott keowrl)apuitle § diiving the
in one_direction. or th Each _npot or [ .
R o OF et gn e s EBRBRR 5507 e g regpective
< g@h@é‘ 199Rid 5 %@ar gg%&%e IsG&kn @%@clfaﬁlc%pﬁfaﬁ@kg oY éxﬁbl% "i‘/llé’ \‘?alve

nbl i es The principle of operation of
tmymrwlulesa%séﬁhection in Figure 5 will now be 15
expl ained in greater detail. In order to activate the
three gripping jaws 1, 2, 3, which formpart of the

e Prircip®d df d%feratﬂ)ﬁ%f Em%xdrdﬂﬂi@ cbind¥Ree iPFighhes will ﬁ@w be

grlpplng cylinder 4, 5, "6, which are activated and
ﬁﬁBhnwdm@@Egpndﬂadnously vi a synchroni zing cylinder 34
and sl ave cylinders 31, 32, 33. 20 Preferably, the
synchroni zing cylinder receives hydraulic power from

tih@rdek Aadti¥hid tBS thaee dg‘xipmqg awene2,y eiasH foemPatHQIF-BE 10¥R4 part of

punp, which may be di sposed on the tong or near this.

Hheetoge yse |1&1@adf3/oﬂ thel éhrge aiiRpiepevlingier &b, by Whishrrse agtiveied and
gégﬁﬁﬁed S%Inc agous gla@,g%% ﬁ&m%n% ﬁﬁl?({g? 4 lea %c%l?nd%&d.’»l 32, 33.

roni’z r oni g cy
déféLMBly, the synchronizing cylinder receives hydrauhc 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 running the respective

gripping cylinders towards the protrusion 1c, 2¢, 3,c on the jaws 1, 2, 3, the jaws thus
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towards the three slave cylinders 31, 32, 33, which
are nechanically interconnected via 25 the

wa@ynglorasné zi ng el enent 36. The sl ave cyl i nder SPGI/NO3®4/000055

33 are connected to the gripping cylinders 4, 5, 6,
so that when the synchroni zi Rg cylinder 34 is driven
towards the sl ave cylinder§ 31, 32, 33, a hydraulic
volune flow fromthe respective slave cylinders 31,

deinggmllad pit towards dhasecaite o thewavite 4¢ asiiibey nechihe mmeﬂgﬁ) The

b Tindss Wi B BERME " 33 Rt p 0k ST BRR 10
of the gripping jaws is performed by running the

respective gripping cyljinders towards_the praotrusion
P¥hemibe jayvsarg pullestopvayds the pipe, they plge pplhflues ﬁq}gmglgyhnders 1a, 2a,

07680 A
ARIBRS ST RN O e P EERRY S haithg vatve
tab@rrmlja 0,70, 17 hed ings thefpiston sige bfithe holdind d:ylkxdem Itah®a, 3a. The
aws at a gtandstlll pressing agains the

Vbies h Tj1Rwk2bare thsmiip e Rasiians8OVR A Bigyes 1R g@ﬂ%h Qibis

@ hihitfed rt(ﬁﬁo@? ?{ﬂ %ec?ﬂ‘éfcﬂgﬁ bBthePoldRie cylddR 14 54 63ta,h§lm1s not
cking hydr iCc ol ron1t e opei reservoir

talivead o fidve away fiem these he jaydlfauliddj,l oft Zhearod sidetad theleolding

Faftods Th5%. S ovaeng e o BB e AR LS pE 15 To eaRbuAleter 17.
Figure 1, in which oil is pern1tted to flow past in

t he direption of the holding cylinders 1 a, 2a, 3 a,
Buobrdes toiorreasd the whthping folrm/beamgn the gnpplhg saws atdethe pipe a volume

&P eRo B pien s o uiholling STMBEL b Zoine- Sines e added
Jv%lurﬂélef okPdded nbhgerﬁﬁa@élﬁﬁy ﬁb%mén? of tH g‘i’fpﬁﬁfg jb®s, 'tﬁﬁra@é&?volume
he cl anpi ng force between the gripping jaws and

|@|f pé vallweu&mbe prshsusst lanil sonpstiiandlydlic elemping forast tmnsueal@ The

Seritrs oB i e ot ofl 3F AchicyR b Bne oer SuRER: 19 FrfiiS Gisposed

@i tRPFIREN paVSE the ting, Preskesh N@hﬂ%e%ﬁv@kyﬁhder%' ‘ivhfeﬁ lil§@1sposed
t he pressure, and consequently t he cl anmping force,

iondhetpiay prief thedpng diys wilume o oi} Slowrsdo 8ie hﬂlqhng §y11nders la, 2a,
%%thah%ﬁ% QIaRrgs E&ae 1??51??’][]1%/ I%rle&qfer 1n]t1?e mwg‘celc %’Hé]lﬁﬁlg &{gﬁgg%ﬂated by

e fiIxed par pressi ng

shave ofla/btd@ﬁﬂé tra@smitied igh dl@sed ll@?mﬁl@l a mpotﬂitﬁla[ airéutlymal valve
part of the tong. This vol une oi | Ioms toth

Kmtcfhﬁyn): y%mq@dlefr geaf rajio begweenghe yagter pdindsr 1 §nchtbls slayg cylinder
figg% ?@s&%ﬁ@%@ﬁt@%ﬁ% & thO b A B Eh8drs §X! JaN 88 Lartéhslis be controlled.

Upon reaching the desired pressure, the master cylinder 19 returns to the initial position.

When the cylinder 19 returns, 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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20 nmeans of a pressure transmtter in a closed | oop
Wi th a proportional directional valve (not shown).

w®Redm7d8he gear rati o between the master cyli nPET/NO004/000055

and the slave cylinder 18 is constant, the pressure
in the holding cylinders la, 2a, 3a can easily be
controlled. Upon reaching ﬂﬁe desired pressure, the
master cylinder 19 returns to the initial position.
Whe he rdteted pb shder byl @eanst erhyérauhh e108gtis; urq:@llemandnchams The torque

ollo ue t.o the e s n and_oid . wi Il
Pt o 95 FoulriLBGP wBRb e Foineer g3RD R el for the fixed
aftloTthStofl aivd 8 pf Srtifﬁlﬂal/ﬁalv@?ﬁemm 2dnnedtedt b ehSlyRaulic motors
It%:ms the%yllnggribw Wil | o be r)efllledfromthe
r5éserv0|r 16 via the check valve 20. As the val ve
assenblies 10, 11 and 12 stop oil flowing away from
the holding cylinders 1 a, 2a, 3 a, these wll

Mekle iR 19 did@ﬁgerge@ |ﬁ@i’ﬁ)th@ @nfppfncgqmg aj2) $tby dpeeatRigiBe reBef actuator 56,
When t he l'i nders are al so brought

Selash Vi0 pilen 7 S QiFplaiss ha wikes Qi d 1 IgRGN Res Ay ibembly 10,

ot G o b OF 1B R BBl i B e

Willbzrelisyed dloai &ﬂ p&;iomhdmf iy hmiﬁm@c;dl‘ndbmdaaﬂd 3@, rehevmg the
notors, inpellers and_chains. The torq IS reg
BYesaULE|Of ShserEwng iaYs| BRsrcgimmlaiesyld u‘é?h%‘éﬂg%ﬁlékte F%ﬂae T6d side of

ttﬂ@hglhfﬁ%%;/ﬁ?&é?g 1hg 1] ﬁ@fS#Y%? eksu2d 1ol 1€ r(g ﬁ%e @ﬂt‘ﬂe Bolding

propor t va \ie {nét connected t
leytindzss i & 2ap3thsoughthoke T3te 1gb,pisbi Thidipsesagragashrés that the holding

e ndro Resaintedie ainiiiabpavuat 3 shalsn 36 L hSwin peatrol e
\ggééaeothQlig,ret&Iﬂ Bokd2b in the valve assenbly 10, 11, 12
t

the position that allows communication in both
di rections. Thus the pressure will be relieved from

: t f th I 1
Farw g ity Sie Gt St dbunipporer Qo Horn e
%6&%‘1‘1@1&5 bdeh reMav 6 THS cARRAGE @.'7 'iﬁhytﬂéea B18dHe8 h&%nﬁflator filled
the holding cylinders la, 2a, 3a, delivers pressure t

tvnél nirdgen, deshyfwiy, e a pistati aegumylatqrdblsbad oha re?ern speng in the slave

R s SRl Bl ol 22 ahds PulhPROHIE s SR fine 1c, 2¢, 3c.

'Wh%ﬂ ﬁhlb tf)ﬁﬁﬂ’aiy' Wlles T0B, CIBOKZSard3Pen, ¥idte rdthhh srinks will push the
contro e

pistons of the holding cylinders back, 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 requirement 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, c show only one 4 of the cylinders) to push against an arm 80
connected to a tappet 81 on the gripping jaw 1. In Figure 7a the jaw 1 is fully retracted,
and the gripping 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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speed of this return stroke. 15 Figure 6 is a
sinplified view of an alternative hydraulic

wW@oeTdsdon. Here the reservoirl 6 has been reP@I/NG2004/000055

The accunul ator 17 may be a bl adder accumul ator filled
with nitrogen, as shown, or 3 pi ston accunul at or.

I nstead of a return spring iln the slave cyl i nder 18,
each holding cylinder la, 2a, 3a is equipped with a
tanpgt HiL. Shis wijl meye the jawd . towardpeapipe 40 tavengagy this|Atdke same

b O NI, SELOBRISORE vt i
e 8 Basefv@irQlnbishoha). itkrake jatv T hat shgbgskht pigel™® angndVarther

cylinder 18 and returnLn% this. The accumul ator 17
wisplacgment ofdhe jevbliiseosgblenths grivpingeylindaravillistart togotaée the arm

: . ar h i . o
S RGSIE el TSR0t BB bRl gt e sipping
dve 1 cHawpvergthiss @6t petibiein thdirgstion od i gipe70,ghd o iedpiston rod
jaws, after the gripping cylinders have noved these

Rg atpton Aehphplding aylindgidanvillperprrad &1te the aedyal gylingter while the
%}é/ﬁ : alaxﬁé“@ Sk ﬂHid'ilfg[ ﬁgﬁﬁ%ﬁ%ﬂﬁﬁg& B@f&?ﬁ@% Eﬁoﬂf&%\yer the centre of

I C power to , use 1s here
natdonB83 vlitheqappepiThis will tedaerthe dyvailable vohfrke Guntlesliaited quantity

I TN COMEE N
j gbiéaﬁc:gﬂngérgl%ﬁ.o@% (hB8rrh Bt é Bb!d1%ecf19hd ARETh of (BOGm S0

ping cylinder 4 1s ready to push on the arm
801l bemelateflito gte prbsse i sleehdtdiggcglindti)l at Alwgng theictegnping force

&%Jix%e[%gﬁlée ]?1%% Q 8 31"5% aei ﬁtgir{%g\gggﬁa% g%‘gnc\:lg .'Emh(f) c%tntrolled. When the
H6EE WA’/ g@@@@l%?ygﬂ@eﬂ; speictBb-onthé §rrr]I_YVBJ),| th@ﬁé’tﬁofc'% &rom the

jaw 1 towards t| ipe 70 to engage this.” At the same
tpreseyre tagainkichelpistpnoof ithenltdding calinder da Wil diteinphily. dispiase the piston

| di l i ks h li.c fl Ui f . .
Satrd ) (R ehBEronBley SR tbeiculibdernat A gy g fxture i
Rhd Rt cisien Oviek fHeltehtre 8f PRAUREEHRAN bemdchfit AW 1dclted. The
possible, the gripping cylinder will start to rotate

thiakding eylBdgowibibigrelorn @ct agguidradic spring wi | | cause the
tappet 81 to attenpt to |engthen the gripping jaw 1.
However, this is not possible in the direction of the

[Fop thednbodiderd @f Fiir @7 54 dmpliGied hadiduld &tQe@bntigy be used,
hol ding cylinder la will be forced into the actua

ayiethimeudahne mastgpandedaereylinders tay vaichywidl inelude wefves for
g?ﬁévﬂ%eﬁy(ﬂmmtﬂ?gssﬂlle%&ﬂ tl{eorgolﬁiﬁg %91’11?&6?59' iP¥&ordallEe GRAHE

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.



rotation 83 of the tappet. This will reduce the
avai |l abl e volune for the limted quantity 10 of oil in
W0 b@4londsdé ng cylinder 1 a, thus increasing thePCT/NO2004/000055
pressure. The force required by the gripping cylinder
4 to rotate the armw th the tappet 81 and the
position of the arm 80 wi | 16pe related to the
pressure in the holding cylinder la, allow ng the
Amalfsinmegive enbe dirhent Wireymelivenipitina oflhegdpning cylitidsrs weuld be to
h.aws tque det er mi ned ag@ controuhgp. wgen the forge 1 val
PRSPPI éo"g%%%lf%enéi T} SRS PUPRIP KXt G SeppreiR @ Ropional valves,
89 alldW %J‘Q{pﬂi@%@}ﬂinﬁéﬁ% b &hdkA dRIBSFodTtRN8E ahd HerdbR@ynchronized.
pi ston of the holding cylinder 1 a will attenpt to
di spl ace the piston forward in the actual cylinder,
but as the holding cylinder has rotated about its
“fixture in the actual cylinder, over the centre of
rotation, it will be nechanically |ocked. The hol ding
cylinder will therefore act as a hydraulic spring. 20
For the enbodi nent of Figure 7, a sinplified hydraulic
arrangenent may be used, which includes no naster and
sl ave cylinders, but which will include valves for
relieving hydraulic pressure fromthe hol ding
cylinders, in accordance with the principles
illustrated in Figures 5 and 6. 25 Return of the jaws
can be achieved e.g. by opening a valve (equivalent to
valves | Cb, 11b, 12b) that relieves the pressure
fromthe holding cylinders. The jaws will be
retracted, either by nmeans of a return spring or by
hydraul i c pressure. The arm80 with the tappet 81 nay
be equi pped with a return spring (not shown) to bring
it back toits initial position. Alternatively, the
return of the arm 80 can be brought about through 30
gravity al one. WD 2004/ 076806 PCT/ N02004/ 000055 16 An
alternative enbodi nent for synchronization of the
gripping cylinders would be to have position
nmeasur enent for each gripping cylinder with separate
proportional valves, to allowthe gripping cylinders
to be individually positioned and thereby
synchroni zed. 5 WO 2004/ 076806 PCT/ N02004/ 000055 17
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C1laims 1. Arotation unit for a torque tong for
meki ng and/ or breaking threaded connections 5 between

W@REed7@ne/ or spi nni ng pi pes during screw ng aPdI/an2004/000055

unscrewi ng of pipes, primarily pipes used in petrol eum
production, conprising a figed part (41) and a rotary
part (40) designed to grip pi pe (70) to be rotated,
which rotary part (40) conprises at |east one novable
(1, 2, 3) arranged to be noved into
engagenent with the pipe (70), char acteri z
edi n that the fixed part (41) 10 conprises at | east
dne gripping cylinder (4 5, 6) arranged to nove the

ari ng .a into en epent, with the pipe
f{r(f? 1QfhHt 1o t@rﬂpﬁ Eﬁnﬁgfmj HaKIng aﬁ@,@; ﬁ%ﬁkﬂ@s yhrgadpdqegnections

oty ( I [
\;Mg Ez‘?ﬁ%ll ng tdgﬁ%‘r @?1 nﬁﬂlg P@Q’g dugf;}g gégw?) geanra/olr uizllécééa,ﬂ);% %fplpes’
tpmianarilyr pipes ob@k in pptiolem@mg»dtmtinp,rdosrqmsatg d st panin@l) and a rotary

3%&6@8%?5@?'@3? e%%é 8 %?‘P?eto 3’? F%‘ﬂ Fﬁh}rgtfr@aéa% @;09 gopgprises at
tl&fét Qﬁdol%o(/mé §ﬁf)ﬁ1ﬁg jdwel, bayy eﬁ%gecpﬁ)e& M%n%@er%ﬁ@ﬁﬂ&t with the

A Unit according to Claim 2
tPll!e &0), ic zh eadriare tthat rt hez éoddi ng ncythahtherfixed part (41)
nnect ed t

PRt oS B PR P e AiahacH iV Rberpring o (1
f2| 9)’\4n|&9 ex?étgelﬁfenttvb‘lﬁq ’ﬂié'p‘iii 0)3 e dlies %ﬁ}hﬁng _ﬁl@w is %@Eratﬁélg engaged

| ow hydr aullcflwdt | ow out the "hol di n
thﬁheerlpplnscygader(eé;ﬁ 6)25 4. A unit according to
Caim3, char acteri zedi nthat the valve
(1o, 1 1b, 12b) can be operated by neans of an
actuator (56) disposed on the fixed part (41), and
which is arranged to operate the valve (I Qo, 1 IDb,
1Ap it worc}iaeye&&@mlby ofh ther gogd tti 6nTof The fotary thatthe

Qgtrafy 1534‘9%40) %&9&% aP legsz%%ge ﬁglylrmo(%g%é r08 9,%3, 3a) arranged to maintain

the engagement between the gripping jaw (1, 2, 3) and the pipe (70) after the jaw has

been moved to engage the pipe.

3.

A unit accordingtoClaim2, ¢ h ar a cterized 1imn thatthe
holding cylinder (1a, 2a, 3a) is connected to a valve (10b, 11b, 12b) arranged to
selectively prevent hydraulic fluid from flowing out of the holding cylinder (1a, 2a, 3a)
and allow hydraulic fluid to flow out of the holding cylinder (1a, 2a, 3a).

4,

A unit accordingtoClaim3, ¢ h aracterized 1n thatthe
valve (10b, 11b, 12b) can be operated by means of an actuator (56) disposed on the
fixed part (41), and which is arranged to operate the valve (10b, 11b, 12b)
independently of the position of the rotary part (40).
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18 5. Auni t accordingto daim2, 3 or 4, c har
act eri zedi nthat the holding cylinder (la,

WQ2004820806 s hydraul i cally connected to at | easPCDNO2004/000055

slave cylinder (18) on the rotary part (40), and that
a master cylinder (19) on tgs fixed part is arranged 5
to actuate the slave cylind (18) when the nmaster
cylinder (19) is operatively engaged wth the slave

linder (18). 6. A unit according to Caim2, 3, 4

. . >t i d i 1 t. th .

E%Plgll’t a&co?dlﬁgaodglraﬁzxf,g’oEél,a, éSﬁa) Fsgcgnﬁe%:?lzd %o%arﬁ1 1o that
dbchoidingtoyiindek () a, 20y ) gellydraulipally comnehted taat legst one slave cylinder
pressure for dis agi ng,the hol di.n i nder (la, 2a,
é!@ Y GRTRIRE P @@ﬁ egé)ihat g mastph c&u&ﬁ; { %éé’éélilf‘dﬁﬁ@a 1&gt 1s arranged

htihig thelsl hdek (18) Whéh the dster cFliddel 5*% 1
tq%at the ﬁ%?‘é?cﬁg cyl(llg?deraj(ﬁrhg, 2a, Cglég e?félz%gsu. érr)aé[g\reyengaged
writththa stast gylndep(i&)g (1 d, 2d, 3d) arranged to
di sengage the holding cylinder (la, 2a, 3a) fromthe
pipe (70). 8. 20 A unit according to one of O ains 2-
% char acteri zedi nthat the holding

cylinder (la, 2a, 3a) is connected to a closed .
Hy tnida¢dording &1 €laimR, 3tder Fotarly parta (¥0) e 9.1 25eAd i n

it rdin 0 [ c h act e [ e d i
i iRl < aded . Jow i s e i wbanppuleor (7 arfined to
FeSHI hpdrRblid frédsudd foR BEELa R gthO HoId gIyEREH (8,12 3a) from the
return of the slave cylinder (18), so that hydrauli'c
foipd @Ovay flow fromthe holding cylinder (1 a, 2a, 3
a) to the slave cylinder (18). WD 2004/ 076806
PCT/ NO2004/ 000055 19 10.

7.

A unit according to Claim 2,3,4,0r5, ¢ h aracterized 1n
that the holding cylinder (1a, 2a, 3a) is equipped with a return spring (1d, 2d, 3d)
arranged to disengage the holding cylinder (1a, 2a, 3a) from the pipe (70).

8.
A unit according to one of Claims2—-7, ¢ h aracterize d

1 n that the holding cylinder (1a, 2a, 3a) is connected to a closed hydraulic system on

the rotary part (40).

9.

A unit accordingtoClaim8, ¢ h ar a ct er iz e d 1 n thatthe
closed hydraulic system comprises an accumulator (17) arranged to provide pressure for
return of the slave cylinder (18), so that hydraulic fluid may flow from the holding |
cylinder (1a, 2a, 3a) to the slave cylinder (18).
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A unit according to one of the preceding clains, ¢ h a
racteri zedi nthat the gripping cylinder (4,

W®2008)p7@0¢ S on a protrusion (lc, 2c, 3c) on theCT/NO2004/000055

gripping jaw (1, 2, 3). 5 11. A wunit according to
one of the preceding C ains % 10, char acter
i zedi nthat the holding1 cylinder (la, 2a, 3a) is
di sposed inside the gripping jaw (1, 2, 3) or a
dpport for this, and is possibly integrated 10 into

Pl et Do ARE SR LESE° 1 PR RS 1 2 ¢ o

a [

6qui ppetkheigtippih @liRle (4,3, 6) %ctgoh RPidifisioavBe, 2¢, 3c) on the grippin
p_referablygflﬁlﬁeg gri ppi(ng )15 jawsp(l,- 2,\%). 13.) A SrpPine
upW(labddrding to one of Clainms 2 - 4, 6 - 8 or 10 -

12, char acteri zedint hat the gripping
cylinder (4, 5, 6) acts 20 on an arm (80), which in

tirn is connected to a tappet (81), which tappet (81)

is arranged to exert a fqgrce_against the hol ding
e‘ymé@qor%na,to one of3hy prasedng fdaggpel0,(81) is rotated

frgma fig st (1@ @ pepondy pogi i oy tﬁéholding cylinder (1a, 2a, 3a) is
disposed inside the gripping jaw (1, 2, 3) or a support for this, and is possibly integrated
into this.

12.

A unit according to one of the precedingclaims, ¢ h a r a c ter i z e d
i n thatitis equipped with from one to six gripping jaws, preferably three gripping
jaws (1, 2, 3). |

13.

A unit according to one of Claims 2—4,6—8 or 10 — 12,
characterized 1in thatthegrippingcylinder(4,S5,6)acts
on an arm (80), which in turn is connected to a tappet (81), which tappet (81) is
arranged to exert a force against the holding cylinder (1a, 2a, 3a) when the tappet (81) is

rotated from a first to a second position.



