10

15

20

25

30

WD 2004/ 076805 PCT/ NO2004/ 000054 Rotation unit for
torque tong conprising a rotational part with teeth

wab@4pressent i nvention regards a rotation unitPEDNO2004/000054

torque tong in accordance with the 5 preanble of the
appended Claim1. A prior art torque tong is described
in NO 163973, which concerns a torque tong arranged
both to break and make a threaded connection between

t i . [ i . hve to
a5 B0 Bong iy e Al leBnBL P2 ) B

other 10 or tighten the connection. In ol der

IOk BrdsemSinveéntivReeils ARVt unaSor's RilqidiofR keadBiaRESRkh the
t he connecti on, il e another special device was used
picaspileof the apperdsd &daimtl.or t oget her. The sol ution of
NO 163973 al |l owed bot h nmaki ng/ breaki ng and spi nni ng
to be carried out in the same 15 apparatus. The

oprikin adntoefueNbhd BIRIGibatl $ONEN1 GO 8 dwhidk catheniit ﬁ@ﬁ%&ftong
bei ng able to hand]l e pipes wWthin a wide range o

drrapgeddiosh tofiyeqinangy male 4 trepdpd emeetipnsbetiesn BEomges, and also

. ter [
BpARRSEE Wil HaRaRke Ao incr B SalPSLEbofilt HRIHS, from cach other
antglasn thereemubdtionf t he pl acement of the cylinders,
are pressed together, applying pressure to a nunber of
sl ave cylinders. The slave cylinders will in turn
@ SRLASSuti S El%c?aﬂ‘ 4806 REuf 14 H‘E%(? bﬁ’(?ﬁreb?‘(ﬁ%l c%ﬁﬂectioP, while
ensuring that these maintain a sufficiently powertu
gnotherapetinkbdqyiigpevasonsbd tapimtherpapes aphe of to geten diteisolutibn of NO

SGrib orque w thout the. jaws slipping relative
6P il Dol i el Bk it B s e BRteut Bl e
Rasargen described in NO 306572. Here the jaws are
a

so equi pped with respective slave cylinders. These
are pressurized by a master cylinder nounted on the

tary..par j ster.cylinder is then intluenc .
o S PR TE A B Bl s iRt SR 3RS ppes
jv@lﬂﬁn@ﬁ&d@aﬁ%@@fdibﬁ%@rs@ngageﬁem with the pipe by
i ncreasing the pressure fromthe nmaster cylinder

Val ves ensure that the pressure in the slave

Y B 3 b RS BERRRRISOh 4o S BB e

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.
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In a subsequent patent application (WO 00/45027) from
the sane applicant as NO 306572, it is stated that in

wo b@4pndsas i on of the latter patent, the pistonP@I¥D2004/000054

push the master cylinder repeatedly in order to
provi de a sufficient voluneﬁff hydraulic fluid to
push the jaws i nto engagene and al so achi eve
sufficient retaining power. This causes 5

30 giswbseg et PENERPRRatiaTl P A0VSN. Tom ther3pes apsdieant as NO
O e e B Aok Rl A B g e

Ingdsgee Icylimdeh repeaiddi3yin wder o8 proeisterificichitrvetinhy ofingkradid fluid to
with tQothijng on the rotary part. 1Q The present .

ipegle el aks W%wgﬁggmanwwow@@wqfﬁﬁwnwg@mﬁg ppwer. This causes
r 3 0

SRR iIaEn blaSpbalth, 1n WODOEL T TR AKAL BHE Ry solvad
beanems df pressurdacugiulgenser al gear wheel s pl aced al ong

the periphery of the rotary part. 15 These advant ages

are achieved by the characteristics that appear

R AHAI ot PARG BEAcH ARy Ao o1 Slaithels WiGctly engaged
iwitlr todthotg @mthefrotaryppase, and the chain extends across

a sector of a circle larger than the opening, thus

ensuring that the chain 20 and the toothing on the

: PAhberitiof ROGAESH oFRStatinE e b |
o e e PRt e 3 e tong

Sipacsyistenolues| agy anthges overtha ckistng sistesis; sithichome nanly baged.on
G AT

| oading on the rotary part. The rotary part has
repl aceable teeth, thus sinplifying nmaintenance. 30

Tihesectdviantagss avp dehievadrbyathe charecteristigh al apnser tirowah the
connect.ed to.a.ppt.or, e€.g. a hydraulic notor, and a
§§?3ﬁgn%3ﬁﬁﬁggf %%kLacts as a turning wheel, the
cogwheel s WO 2004/ 076805 PCT/ N0O2004/ 000054 3 bei ng

spaced apart at the periphery of the rotary part; this )
ﬂﬁ@\rp@ésspaét lasrApapenisg|at theperiphgry forfistxodustipd 9é APipe, and the chain

extends across a sector of a circle larger than the opening, thus ensuring that the chain

and the toothing on the rotary part are engaged at all times.

The rotary part is directly engaged with at least two chains that act synchronously, thus

reducing the strain on the chain.

The chains are arranged on diametrically opposite sides of the rotary part, thus giving a

symmetric loading on the rotary part.
The rotary part has replaceable teeth, thus simplifying maintenance.

The chain extends over a first cogwheel operatively connected to a motor, e.g. a

hydraulic motor, and a second cogwheel that acts as a turning wheel, the cogwheels
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A di stance over which the chain extends between the
teeth |l ocated nearest the opening, 5 on either side

wo@boohresps i s equi val ent to a whol e nunber (i nt BOEND2@#/000054

teeth, thus ensuring that the chain |ands on a tooth
on the opposite side of the ppening upon passing over
this. The rotary part is equi pped with an uneven

nunber of teeth, making it easier to ensure 10 that

brmzdpacedripart 8ldie pPRApkdy ohtheaptarnpask thif @50 iéaserompaesolution
&ﬁﬁ}&%£° aansst the opening, is equivalent to a
ol e 'nuntber of teeth. By making the nunber of teeth
21, a practical solution is obtained, whereby the
chain wll aLw%%g | and on_a tooth when Passing t he

Spdistapep oves whih thg chaiy eptends befween the et losatse seetset the opening,
: £ : L ey -

SpPAS S, & BB b LB LA OB O, s e

theaithe dininlandsnaia eeteonthe@ppoditesidetd3haopeits rongiabsng over

runni ng. Snoot her running 20 reduces the risk of

85t e marks" from the jaws on the pipe. The chain wll

engage the rotary part across a significantly |onger

area than a cogwheel. This will reduce the | oading on

dhe mothygidnt isequihped withiay upeven nuatbdr obtepthr mdkinigtiheasier to ensure

i rect..engagemnment . be en a c eel and the rotar
o 5 AT B R PPy b e parcs! the
WBERRY 88 equitdlentGH@Whold dimiRe ollegy.t 0 engage the rotary

part Over a section |arge enough to ensure 25 that
even if the rotary part does not have teeth around its

g&%@gﬁﬁ{%ﬁ%ﬁ Bf %g@)ﬂ?? eﬁga?cgf;@j i@ﬂluﬁgﬁ F]S! (ﬂgai;lgé, whereby the chain
QAN ABAITE MndWnl dtobliPwhé Hs¥inp#Me opeifngal | times. This

woul d not be the case in the event of a direct
engagenment with cogwheels, where the cogwheel s woul d

3B S SRSt B AN B e Rl B Fruscevin cos
efEvapye aha S&Qﬁr@s@}%@yﬂwm@ow igeth on 30 the rotary
part. WD 2004/ 076805 PCT/ N02004/ 000054 4 In the case

of direct engagenent with a cogwheel, the conponent
. e S i reci sel he cegwheel . .

PR ENRASERE0 0L ol Ao, B SFSBlp SPYER ronnin

r’iueasthe kisk of “bite marks™ from the jaws on the pipe. The chain will engage the

=

rotary part across a significantly longer area than a cogwheel. This will reduce the
loading on each tooth on the rotary part, and compared with direct engagement between
a cogwheel and the rotary part, the loading on the chain will be more even. Moreover,
the chain will be able to engage the rotary part over a section large enough to ensure
that even if the rotary part does not have teeth around its entire periphery (e.g. due to an
opening for introduction of pipes), the chain will be in engagement with the rotary part
at all times. This would not be the case in the event of a direct engagement with
cogwheels, where the cogwheels would engage and disengage the rotary part at every
rotation. This increases the strain and the risk of damage to both cogwheels and teeth on

the rotary part.
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to replace a worn or damaged chain than a cogwheel, as
a cogwheel inevitably of necessity would have to be
waeaunadsys fi xed to the shaft, while the chai n PGI/NO2004/000054
arranged nore 5 or |less |oosely around the cogwheel s.
In addition, the teeth on the rotary part may be
arranged so as to be replaceable, allow ng easy
J[ol acement of worn or damaged teeth. The tong will
Bethgsass ef Cbrﬁ@hemﬁagﬁnmt%ﬂh@w%‘éﬁql thescontonghtanestwikposed to wear

Rﬁ% l(l)) r Bgelrrla i%'ng ag%‘ﬁ %ql\hﬂﬁ %’F?e)he 1%%%%#3‘7’%%&? ghajp If is easier

asrepthict VevdH of dﬁlﬁa@ﬂ%ﬁdeHarﬁa 8o gv@ﬁdel? @b a@@%&z & 111e-5hﬁbly of
noi se generated by the systemvml al so 0 be |ess.

Peqestibr Wenld haveto kegearebf figadda g hgfiswbile ﬁlesp;ilgmelﬁarranged more
g? 1&910%(%%9 2Rk ‘Mféo Igwyg?la ]{ﬂ Qaf o%nth\éﬁtée#th o Wle r%’h_p}/ 8&1’6 pay be

escri In grea means of " an ex

anangﬂ sensbocdbmmplacemwaubmﬂg‘@sﬁmm@w slovethdnMdagsged teeth.
in which; Figure 1 shows a rotary torque ton

Zbe ang Wil hedJS@WE eﬁ%%hﬁmﬁ%%mh@ As the Ph@‘@r"@ll%eéﬁ ghgagement
Wi Jtﬁér%étﬂ.rb sfains @&%@ﬁﬁ«;ﬂg bRAg v Gof Bl Meh&t&%‘{% dirt as

I nventi on, 2 ure ows the rotar

dfive bystanat lsedon a rgl direct Beayinge The nmsagmzttednbﬁkhevsyewmﬁnll also
%hfﬁﬁmt ation unit; 25 Figure 5 shows a hydraulic

Bifff&cti on di agram of the nost i mportant conponents

that bring about the gripping of the pipe; Figure 6

shows an alternative hydraulic connection; 30 Figure 7
Bhsvgrsire, ghaeutsiswd pgoduepigmyclaadystahdoulg ahsmahmlpww th

Figure 7a showing a jaw fully retracted fromthe pipe;

WD 2004/ 076805 PCT/ N0O2004/ 000054 5 Figure 7b show ng

trhe uiﬁﬂhﬁpﬁfﬂl néw be @e&ﬂ%@@ﬁl &ehter &ASIREE MRALs ¥¢ 4k le of an
nghd and 5 Figure 7c showing the jaw fully engage

infeat giopar indhglacchingenydng diawlings mawbkisha pri nci pl e
for distribution of teeth on the rotary part. Figure 1
shows the rotary torque tong according to the present

Fipuet kldivs difarl @dtgudBmgdccording to the present invention;
Figure 2 shows the rotation unit of the torque tong according to the invention;
Figure 3 mainly shows the rotary part of the rotation unit;

Figure 4 is a sectional view of the rotation unit;

Figure 5 shows a hydraulic connection diagram of the most important components that

bring about the gripping of the pipe;
Figure 6 shows an alternative hydraulic connection;
Figure 7 shows alternative gripping and holding means, with

Figure 7a showing a jaw fully retracted from the pipe;
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10 frame 60 generally consisting of a horizontal part
61 and a vertical part 62. The frane 60 may be

wowanasodn a guide rail (not shown) to all ow PCT/NO28/000054

di spl aced horizontally on a drill floor for the tong
to engage or disengage a pipge 70 (shown in Figure 4).
On the vertical part 62 of the frane 60 there is

di sposed, as the | owernpost conponent, a 15 hol di ng
unit (back-up) 63. This conprises gripping j aws 64

shouny i n 3¢ BoRisRTe AR BAAGRbRL o BRRbrmenavit te

hol di ng umiige; andS, in princi pI e, conventl onal and wi |
be understood by a person skilled in the art. Thus
this will not be explained in any detail herein. 20
Above the [ u 65
P e tﬂgg%@ I7ggngng tﬁeigmﬁﬁg ehg |[§%c1 "vﬁlhath% Bihel Md
rotation unit 65 wll be explalned in deta|I in the
ol | ow, Above, th rotation unit 65 there is
&ﬂ%ﬁ%?ﬂéﬂ‘gﬁf%@mr@ﬁ} @Gdlsﬁ‘m%loﬂﬂftteeﬂbo%ﬂ}eaﬁﬁjédp% spin
the pi pe above the pipe joint out of threaded
engagenent With a pipe below the pipe joint, or spin
tFhgnrpil phowsthe rbtarse‘a)d@nb temgagerding toht prdske ipveneiohellavong has a

t.h t 25 h light
ol hantinectl oo A e o 55! SHa6H #r s The fame
%O%e%ﬂief h6&REd ¥n h%ﬁﬁfe raﬂ fi‘[ o HI?O\M)QG af1O® if t%tb%tdlgﬁadé{i‘ hbrizontally

Thus it 1s not capabl breaki'ng or maki ng

joviardrill fladrdosihie mongﬁotenga'germydldeng@mrplp@17@1(showmpe §1me 4).
consi derably hi gher speed than the rotation unit 65.
30 Figure 2 shows the rotation unit 65 of the tong

THLPE %ﬂﬁaﬁdﬁn’ﬁ 2eof tRY Bink @0 -thdrb iCASRIskE8S 1 10WRkASH component, a
Egrt 40 an fixed part 41. The rotary part 40 is

Idingenibbagk-pphte TAJJZS contpaishreghipriing jaws 64i aced gprbtot gripi apipe

AeloN BB 85T B i Sy BB S b simmE ot B e Mlding uni

PR A priscigle@ngthtiondl Sld-wilideamdeistddddyBibrsodl skelfedith Ynedt. Thus
and an opening 45 extending fromthé cavity 44 to the

s wigth aptbeogxplaieddn gry defail iesithi ng 43 is provi ded
around the periphery of the rotary part 40. This
toot hing may consist of single teeth fixed, e.g.

Sbioewktt, holding beit d3 ﬂi@ré’rﬁ a rtagioh Qa1t 165 Reradde o gapespibdbove a pipe
chains 46, 47, each of 5 which extends across two

108w Be refation unipo> wikbeexplsiaedBylatrikndhapliowing. Above the
P&Wf&n &%F?& ﬁfére 1& A o£€at 11?1#& &8. e[fh)?/sr 1%@ f’ésagrgﬂge% { lél)fncthe pipe

not or . ernatively, on
above the pipe joint out of threaded engagement with a pipe below the pipe joint, or

spin the pipe into threaded engagement with the pipe below the pipe joint. The spin unit
has a lighter construction than the rotation unit 65 and operates at a significantly lower
torque than the rotation unit. Thus it is not capable of breaking or making a pipe joint.
The spin unit 65 may however rotate pipes at a considerably higher speed than the

rotation unit 65.

Figure 2 shows the rotation unit 65 of the tong according to the invention. It comprises 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
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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
wpawgemsever the opening 45, it is inportant fPRPCT/ND2004/000054

chain to land on the first tooth after the opening as

accurately as possible, to avoid wear on the tooth and

10 chain to the greatest possible extent, and to avoid

jerky movenments. Consequently, the distance over

mﬁaahp%rwé geneirhy diskshepedyative esntiaheaviyetdrandranaipeniag 45
Sflfafl d6 }fépc%o 94 4Pthe @%ﬂﬁ@é ?'8? gngcﬁskaéfq ﬁ%oﬁ&lﬁ%g is provided

equi valPent oIe nu has

fapatmd thdnpénﬁliat}softﬂa)z’otm paﬁtmoeTBﬁ t&ychmgtm@f wn@gt bmngle teeth
foIIovm ng two uat j ons: sin

e( g)scgmgds’q hgdisk 40a’];hq)tog’qhmg 43 Wﬁag@p tx@ochtamsg%t ﬁ’é each of
Wm?ﬂéﬁd‘srhcrdsgﬂﬂy% heefs 4 h§0 $Hth& {:?éﬂfeteﬁ Stdjigi:)ﬂwer-coupled

I't over t ni ng ween
ne amnesor 51, pecfepblyi a’ig,rdr:hlhclmotbh eklmummaelypbnd ﬂﬁirhmay ba Used,

e .curv section of the otary part 40, a is
aﬂb?fbe ik SAEHA ST AT Frea P o o die GtRis 46, 47. When
QREBhAH 46 %%@esrodeﬁthtefb?eﬁﬁ I49Sit fn‘h{&ﬁ bR Bahlto f'aglél on the

at the chain, i.e. the distance centre of
fwstdegth péiet the Opewing heawardely anpodstvde, ¢traveid madat en the tyh and

04/ 076805 PCT/ 004/ 000054 7. n FI ure 8, the
R ﬁﬁsaﬁ?aﬁesg PTHIEA KBy ER ot By HPYERIy Hongqgently, the
(ZekarRBSvESeRich kid dhald e?&&ﬁ'ls BYtwaRn BAR0h ©nithékide of the Ppening 45

enbodi nent. The figure shows a schematic plan view o
tlﬂw@athcchwaqdar’qe eqoivalahtio aswigale nitmbenef tedthi Ihhdsbeen found that this

SRR B bY Bishe MR RGMERE et imery of the

rotary part 40. In the

t 1
1) — =0
2 (27—«
sin| ————
2-N,
) 2-asin(N1 'tj—a =0
2.r

in which:

t is the chain pitch, in mm,

N is the number of teeth that will fit over the opening 45, between the two teeth nearest
the opening,

N is the number of teeth along the curved section of the rotary part 40,

o 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 distance from the centre of the
rotary part 40 to the centre of the chain rollers.
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5 exanpl e shown, it has been decided that there should
be roomfor 67 teeth along the curved section of the

WO oaoanyespart 40. However, there is no requir eneet/NOOE04/000054

such a high density of teeth and so only every third

tooth has been install ed, fept on either side of

the opening 45, where two teeth have been placed close
her in order. to provide greater strength at

:112 Fggq%%%% sratonshipfieded havaitipugh pastions 0f ané ) has been

SR S SRR LAY L e o
ttieetottary Ipait 40h.ﬁlsrm;hown e qreshainl 46 adtéxﬂmg RKros dhkf:ﬁwm giwheels 48,

nd sier to unt, t he teeth. The
%\W}%‘?@é&a@?@t Orwrb@fpw%glo e PREPRSKY Of é@trﬁtaa:eaaraﬁ@ In the
%ﬁ%nﬁﬂe@ﬁ&%ﬁ it Hastﬁé% 9@85 cf]ﬁiaf"t%eregfﬁoﬂﬂ Rirbiif fglsé’fj%e?lfalong the
this, is shorter than t e curved di stance , tha
fcutvled wectichef thewiarp patt He. Howtwr ythperis nd fequirbmehisfos hwhra high

T LI o S Ao BB LS i o
A GRAIng 45t RakR %dteétﬂ ﬁaﬁ%’éeﬁ ld'ce@Elotsg‘t:o ?a'éf\jfvtotﬁﬁ% iP&4kr to provide

at the chain. The chain wl omever
igeqatdr sirerih aumlaeat@and dlﬂnnmeqlueuppoﬂte vhihs ogesihg neleere three
szt I‘OVI de.room r.of teet

T ol RS P SR T or Rt el xR e tine ol eptgnber of
$detihgn BR maamMuhPposBiblediosH l@ﬂ@ctfoﬂ“in c6§§ Iuhd fnﬁﬁe%rlt easwr to

di stance Lr between the two teeth 43a and

mpantthgitsethas been chosen to have a pitch, i.e. a

di stance t between the centres of each of the chain's
46 rollers, of 76.2 mm 25 Inserting these figures

The @dlﬁﬁe&@l@dﬂc@%bétﬁeeﬁﬂﬁ twd)tedth UBa HRKE3Y d1oRBEDItRE Spening 45
to calculate the angle a and the radius r. This gives

PR &itha dideof shis.gy ihOF!IPI thamthe et vehdistanes bb, shaj ollys6Be garve of the

i&h retc
o 000 e B U B e bt B0 o e
betnwowl s gannaqmowallly blyhie tbhﬁhﬂtﬂb@ﬂbﬂe&ﬁ\éﬁd MReSR8RAS 1 of the
the 30 togth by 12 nm, This would have resulited in a

G Pas Hierehaln- Lhe shatp Bt havevr doligw th?d@@tﬂmwrsdisme L.
%Qﬁsddqggrﬁgﬁghlf (gg{aﬁpgﬂ%{lg gw?&%ée ro% H)? a%% ndi%yer éaf tt?egh In the

spaci'ng He'con
etanggje slidwom $t l{ak been decided that there should be room for 8 teeth along the

rectilinear distance L, between the two teeth 43a and 43b.

Also, the chain has been chosen to have a pitch, i.e. a distance t between the centres of

each of the chain’s 46 rollers, of 76.2 mm.

Inserting these figures into the equations (1) and (2) will make it possible to calculate
the angle o and the radius r. This gives the radius as 911.7119 mm and the angle o as
0.68176 rad, which is equivalent to 39.06°. If the stretching of the chain 46 between the
teeth 43a and 43b had not been taken into account, the chain would have missed the
tooth by 12 mm. This would have resulted in a great strain on this tooth and jerky

movements.
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and (2), may also be used in other contexts than that
whi ch has been descri bed, where for various reasons,

wWor@4080803 sh t o have access to an area i nsi deP€T&02004/000054

toothing of the rotary part. 5 The fixed part 41
conprises a frame 52 that supports the plate 42, the
cogwheel s 48, 50 and the notors 51. The frame 52 is
mounted so as to float in a joint 53. Through this

fegRbPYRWaY pesnasingithoieetirina By aatanddhaeendition of equations (1)
%ﬁh %{)t 1ﬂ g%ﬁ%fbe ugﬁc?ﬁi Sltﬁellc%n{egf‘s tﬁérpﬁm{ \thlaﬁ hﬂgﬁéf?lpc%gcnbe(a where

| Xe as gripping cyltnder

forwirieds edasdils, odi@ap wishetothaes ficoessstb@n argaddsitle thelisthing of the
agai nst a protrusion lc, 2c, 3c on each of three

GPPPHI%Y jaws 1, 2, 3. However, the piston rod i s not
attached to the protrusi on. The holding cylinders 1 a,

2a, 3a are located inside the gripping jaws 1, 2, 3

dibel fixed e 4h ocdbmpiiséstl farme SEitgw BuppBrts thetplawd21theebgivhess 48, 50

be seen Figure 4. Three dis ceabl e gripping
& &éﬂeﬁ% Offélu&éla, 525iA Gyaunteg:sp aﬁ? fleatin §¢0156§~’2.T54r@4gh this
i8S, TRE Rot@on BWESS Sl d%%r#ﬂﬁ%(dgg VWarie R DL Y AL t%%ﬁlpe to be

gri ppi hg jaws, one or nore grippl ng | aws

arippedoe used, which are rigidly nounted to the rotary
part. This will depend on how nuch of the pipe

di mension the tong is to be used on. 20 Wen the

"0k &x¥d Pak 41 has EQpiiRe Eﬁhﬁfe%dt} 5t b %dﬁﬁ%e%ro% il h%Eeeuse thelr piston

actuated, causing the chai ns 48, to nove In
sethte piish @gaingm. pratmsion he 2ch3g cmsea¢6 of thi‘eer giipptieg Jah\es 1 2,3.

SEA B R Ron RS PREMASR e 1020

ah afeh@cz[tétl kide fha\Rigpil@fawiecn, 3 @ﬁ@éﬁﬁ‘ﬂe nétWASibldintFibdre 2, but one
figure, two sl ave cyllnders 18 and two naster

557 eﬁd@ﬁqugeené@&t@rv#smwdlsplaeera@ieagrmplngmén@rl@ used, as

SN BRETRSo Bstol Blse A AE bR BpP e Hepepousios fover

REppiae fawd, bhé 6r nord ﬂ;eedfgﬁp@iﬂg(aﬁwﬁhagffh@somét@é& Witk arkQigidly
30 The rotation unit 65 is equipped with sensors (not

anRiey to Sedetag pat Hipwdli densad on hPWéIluci'}beéh? pipgrdimagion the

Q&gﬁgk oM f g Jhotary part to be carefully p03|t|oned
e opening 45 in

When the rotary part is to be rotated, the motors 51 are actuated, causing the chains 46,
47 to move in the same direction. Thus the chains 46, 47 rotate the rotary part 40, which

slides on slide bearings (not shown) on the plate 42.

In Figure 3 the fixed part of the rotation unit has been removed. Thus in this figure, two
slave cylinders 18 and two master cylinders 19 become visible. Preferably, these are
positioned so as to act against each other and synchronously, so that the master cylinder

19 does not contribute to the rotation of the rotary part 40.

The rotation unit 65 is equipped with sensors (not shown) to detect the position of the
rotary part 40, to allow the rotary part to be carefully positioned with the opening 45 in
line with the opening 49, so that the tong may be pushed onto pipes to be screwed, by
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line with the opening 49, so that the tong may be
pushed onto pipes to be screwed, by WO 2004/ 076805

wWEOIARR0D4/ 000054 9 gui di ng the openi ngs 45, PADNOR103/000054

the pipe. The jaws 1 and 3 closest to the opening 45
have been retracted to nakeéjoon1for the pi pe to pass.
Therefore these jaws 1 and must be nmoved over a

greater distance than jaw 2 before engagi ng the EI pe.
guidingthe pperingsd s, 1O wote the pipey Ehe igwsd andi3 desasbiortheppening 45

e 5 PR TS T S ML o
atet bennoved over Zhpecdt@widtarlealis ja® 2 befSre@Rgidifg ﬂﬁipﬂﬁé’

part 40 and is operationally connected to three
rellef val ves 10b, 11 b, 12b (see Figure 5). The upper

Bl B8 8 SANSBLEHLE B RS e Ryna, T
bdmapmee stwu plaatésri?mﬂdl”ﬁes x&ﬁhch],cdpdﬂ rfigpne yih dpetins4Sa dnd 45@ a;r%amnular.
& operated by actuating the

ﬁ? lem%\?aa@ry pAthiRa 151? siopeagprally @éwpted to three

r t : .
?%@f@%%i@. B R ) o) SR e
pat dhoiapsgiatare A6. TeevalpgsdiObpl I, é2,5¢7knchvrélievb meqhbataeuta)from the
e.lo of the, po

bl B0eiR S E2af 62 e FHEFe Pk O QRSTATHLDY HORRITgRe acfgators 56
The Eft)ﬂ# beatd 5T & ﬁrc%@ Gblvan@hin¥ tﬁ&"ld%{fer?ﬁ[té 59fwitiBfin tui[n dlh}élaces

rotation unit show ng, armn ot her |ngs one
fhstvahuss 30b, 1dhelBf frome fé;ﬂshpwgmﬁo atsaeondqtoaitipnp@he uger plate 57

WO Rt o s BR TR s oMb bS!Sy s vy pext 40

aalivene thedixddartgrti ppi ng j aws 2. One of the hol di ng
cylinders |a nay be seen inside the gripping 20 jaw 2.

Also illustrated is a pipe 70, which has just been

9{ Peﬁ% %r b% ﬁ&%l g{?l‘}‘gér)]f‘é’g’gt cifﬁﬁ\é r‘%)t%tlaétruglit ﬂglf&, 61%%1}% Bther things, one

Eftgu gotSrs S OvVEe of the stk 45, il pat 4@&11@131@@514%&1& oPthe
t he .hydraul i c. connecti on for the gri ppi ng. function of

SPRPIRG eYindsrs LAvhich pishemaganst hewEotasiandsevith §a piséam nofeand one

onent
PR Rk v ROt A ifede, 3¢ by LERGPARRS erioping
Aame2.dxlsovilusiraied is pibe M6, Which Ganjusieeh %nﬁpkicsb}dﬁletéﬂip@mg jaw 2
e #ocated on the fixed part 41. e rotary part
ﬂf%e dPeyRRIRS gylinger %hawV@hc%irtblSd@gﬁréﬁ@& e @i p~ and
hold a pipe 70, as

Figure 5 shows a possible example of an embodiment of the hydraulic connection for
the gripping function of the rotation unit, and also shows a connection for the rotational
function. In the figure, components located on the rotary part 40 of the rotation unit 65

are drawn within a line 30. Components outside this are located on the fixed part 41.

On the rotary part 40 are jaws 1, 2, 3, which are designed to grip and hold a pipe 70, as

described above.

The jaws 1, 2, 3 are connected to the respective holding cylinder 1a, 2a, 3a. The piston

sides of the cylinders 1a, 2a, 3a are connected to respective valve assemblies 10, 11, 12
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descri bed above. 30 The jaws 1, 2, 3 are connected to
the respective holding cylinder 1 a, 2a, 3 a. The

w@rauomsosi des of the cylinders |la, 2a, 3a ar ePCT/NO2004/000054

connected to respective valve assenblies 10, 11, 12 WO
2004/ 076805 PCT/NDZOO4/OOOO§6 10 via respective
connecting lines |b, 2b, 3b*“The val ve assenblies 10,

11, 12 conprise a _check valve 10a, 11 a, 12a, that
yifelisspective pgrhegiing knesdiminidbal hovelvs etsemhbies By péctl eamnprise a

' [ . he h Lic fluid .
Y T e

hbRIIGPEAEIdEE] ] 26,63 Witdh tha Rgdriilée flivd-iyata dedlairBhre¥sake/nd stops
b, 1 Ib, 12b, 5 which_ is nentioned in connection with

cPggR@ication fythgioppesitelingetion, spd gedmorvay fstiel vahess 10b, 11b, 12b,
caeadtall | i i.S1 [ I ective .

SRR R0l A6 AR 108 KSRBSEHLR rovices

icomirtvmicapipn siithehé pistatsidenf thatkspattise heldapccydiagét iapDa, 3a and

opens for _cqomunjcation both ways.. 10 The_ respective

E1088 RO pIsatioR N thy opposite ireefiat, AME Bt tstecid Positin opens for

RLShARISHIE Hof lave cylinder 18 via a respective
I?ne 1 cf 11cf’1 c. Preferably, three nechanically

connected slave cylinders 18 are provided, but only
e is sho i.n Fi e.5. The respective _two-, way .
321? FSPIge ek V?i?g féﬂ; el égmmt%gesowhtﬂ? Rists sdopf a slave
§ .
%%lgx’f‘dei)ﬁﬁvﬁea %ﬁéﬁgvg ¥iht p6len 1¢,48c P’ﬂe?er@olff,ggl’%%\?\#cl’l 1%%1%%0nnected

lid, 12d an comdn check val ve 1 C
flove ¢@irdey Hudre pravidady bitcady ome isishdwh heFighise/e Thyglrespdetive two-

18 at. a rrain raul i c pressure. and stops .
SewanecSB: b 120 K Somhtaiels Sifdn istor HREST e lave cvlinder
h€0via hirkpedtdf 1HeSI@d, CRIMPA bidh Boriol cRedOFIRAN0, which opens for
hydraulic reservoir 16. The two-way val ves 10b, 1 Ib,

hy¢rankecupapaiceiiprhyith theellivsfcytivdardBat a Sertaih ydimotis prssure and

th 20 | 1 1 | 12h. vi dirst 57
bREs pAPmiiokFh divhe adunsi Aieiof: Enubesryn Bl nGe 3o °"
PéhinunAateSHINA chnfondiytifiuBe rdsBeoE 13 € preferably at
| east three relief actuators 56. The rod side of the

sl ave cylinder 18 conmunicates with the piston side of

' 8, \i 21, ..T. |
0ESPOTR G208 AP Bx ¥t B AR e it s on e
ealfeIT0LG Al b,o2bivioafitdd @la $1 et fiediparttahe alsecbndiplfte 38@n the

st ops conmuni cation in the ]
rotary part. As shown in Figure 3, there are preferably at least three relief actuators 56.

The rod side of the slave cylinder 18 communicates with the piston side of the same
cylinder 18 via a valve 21. The valve 21 comprises a check valve 21a, which opens for
communication from the piston side to the rod side and stops communication in the
opposite direction, and a choke 21b that allows limited hydraulic communication from
the rod side to the piston side. The slave cylinder is equipped with a return spring 18a
that acts to push the piston 18b towards the rod side.

The rod sides of the holding cylinders 1a, 2a, 3a communicate with respective valves
13, 14, 15. Each valve 13, 14, 15 comprises a check valve 13a, 14a, 15a that opens for

communication from the piston side of the respective holding cylinder 1a,2a,3a and
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opposite direction, and a choke 21b that all ows
limted hydraulic comunication from the rod side to

wo b@4p7addn si de. The sl ave cylinder is equi ppRdI/NORV4H00054

return spring 18a that acts to push the piston 18b
towards the rod side. 30 The_ ,rod sides of the hol ding
cylinders 1 a, 2a, 3 a commbhi cate with respective

val ves 13, 14, 15. Each valve 13, 14, 15 conprises a
stops komaiwmesatiGa jn the appddia diraetionp pachs cliake 13b, 14b, 15b that allows

O EHE Aerricena JAB e Goo ke yPEBDES 15 15 Hither
RehNAZRARM AR RBhmohlacsi@iiitge @nmuni cation in the
opposite direction, and a choke 13b, 14b, 15b that

allows limted hydraulic communication with the rod

' The val,yves 13 4, 15.further . .c icate wt
Dol AHE R I ot ovdRogr 15, Blon AT RP S 4 fs e o
yedte bl lintdee 19 | THiEhast&, cyliid & Rvill ugdieachialib whd §/hief the slave
denoted a  nmaster cylinder 19. The master cylinder _
wylimder 8 énindbe cerrgcdRotRen fon diis.tuse its pisian rogylOp feipyshiagainst the
- e Ny for this, use its piston
?%@h§6§q$8%%H&Hﬁégggﬁéééﬁﬁe pi ston rod 18c of the
sl ave cylinder 18. 10 When the rotary part 40 is
located in such a position as to |eave the ma

. | t .
Whenfhe Fotary pagh is peeataddy suchya pasifign asdo feave H@S@g{tﬁ cylinder 19

oy ol s : P . _ .
A4 GRS oo AR DLBBEURE R GH g ctntr
dphaswilbalsdbe prrcated wperatiodatly sBaighBopr{asiie thegirotmsiomlc, 2¢, 3¢ (not
Figure 5) on_.a respective jaw 1, 2, 3. The three ,
élaqg%rp} SBIR ) Py respective jag 12y 3. Th BPPIRG ORISR 4, 5, 6 will,

i i | . . i . 2’ . e
Spiaagaid M FRNEL olleise 22, P RBRRTALC, |
5, 6 are hydraulically connected to a respective

e cylinder, 31, 32, 33. The_pipe.7Q i oser to
Phai pioan 6 [ tppiig v lindech Joo o e redraTially Spanec§ o a
HsBe@RbuledyNadra 1Sy el PRl F#pO90 & 58P0 36 gﬁBPﬁng jaw 6. The
synchroni zing cylinder 34, vwhich is connected to a

mpcylinsierssto %) 33/ira agtubtod diarrodyuichgnzingrelbmentbsdab| y

35. . The .cylinder 32 j.s shorter fhan cyljnders 31.an .
Sponiel iRt ey A gvaidh s Raestied (Rl B GiedmeE foad holding
¢hlive BRI RYS RS inder3Nas §diteflitah 3PERIO3 ERSESS ab B gripping
pi pe, as explained in connection with Figure 3.

cylinder 5 will displace its gripping jaw 2 over a shorter distance to engage the pipe, as

explained in connection with Figure 3.

The piston sides of the gripping cylinders are connected to the pump (not shown) via a

respective load holding valve assembly 7, 8, 9.

The hydraulic motors 51 are connected to a pump (not shown) capable of driving the
motors 51 in one direction or the other. Each motor 51 is connected to a respective
cogwheel 50 via a gear 37. Also shown is a mechanical brake 38 operable via valve
assemblies 39a, 39b.
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The piston sides of the gripping cylinders are
connected to the punp (not shown) via a 25 respective

wo o@d/ohsbali ng val ve assenbly 7, 8, 9. The hydrBail/NO2004/000054

notors 51 are connected to a punp (not shown) capabl e
of driving the notors 51 iﬁ one direction or the
other. Each notor 51 is confécted to a respective

cogwhee] 50 via a gear 37. Al so shown is a nechani cal
ﬂ“rb@m@nsmlmfeqp@mt@n\nf she/gidyaslic gonesstienin Figuraa®will 8ow be
I / N0O2004/ 000054 12 The princi pl e of
rg}%ﬁélggggp?ﬁgghqydr aulic connection in Figure 5 will
now be explained in greater detail. In order to

activate the three gripping jaws 1, 2, 3, which form
da prdepto aqiiyatedha hyeqainping jaws 1 Be3, mdneh foa@a)artsofﬁb@@tw part of
&
8o 88 OhRPL DB L AT oBieP, A1) M e vt ana
wmﬁhnmymlﬂrgncwdly nideynddodpidg slhvder 6% lahd dRK S c@indedA 1, 32, 33.
@g ef er abl y, the synchroni zing _cyl.inder receives
%fP SFoREhroRiZElg O(Yi/m derireesivesibydisilia powentomAheyieg main or 2

I@Kagﬂ {%(})Hﬁig%g/ﬁpc{ugg P?th%@eﬁ#ﬁ&pg W pcgll'hﬁﬁg?ye Fﬁ%%éea %8%1"?9’(08@ or near
¢loist Thel grquqblﬂg/cyimdels acd combrelléd/bly alehmscofl thaﬁydlghl(éb Rbgcrl] holding valve
vaIv 7,. 8,. 9 and synchroni ze y the .
18?17235 rs?garggfw enizesibytbe synchronyens cyingsr 44 bewg driven
tt&\fzﬁﬁs ﬁieﬁ“ﬁ%e Gl @?1 B Rors>l, 3%233 %:l’mcl Wak fbe cally 1nterconnected via
mechani ca i'nt et connected via  the synchronrzi
elh&asryanlnroﬁﬁmgﬁiansﬂlte%eThq$la‘mk@ﬂmdar$ 31322, 333hraccmnected to the

SRBRRE kTl b 5 5 hBPupth Shsiabhoriaing o7 afit 8 fren towards
Qﬁ&lﬂ&%n&&k BNder 33 3a1—hyc§§,lhcai%lurﬁ‘e Ryl Hectra\hgfe%ﬁ from the

flow wi 'l be transferred fromthe 15 respective sl ave
@%pﬁqtdf@rslglvg yyllmdzers 35 3t2033 teethe wp%m\gﬂpgmgmyilmgers 4,5,6,

I|nders i zed novenent
SHPHRE gy e pe AR ot B8 eBndite SiB0s5ei ¢ oni ng. of
the gripping jaws is performed by running the

respective gripping cylinders against the protrusion
Meyenpat argl posgipningeo]j thowerigpingjaws, is péréormddytrnusing #g respective

AR Bl e Bing %eg’r%%ut 1R L PR et Friakpdaws thus

beink th&DoﬁthSwhﬂ%ﬁheadenﬁe of alR@atity 44 utilassy MPetaB@pipst70. The
t he pe.70. Wen the jaws are gulled towards the

,snﬁlémgtcwlé@deas wil b‘iﬂplthQWé@t #efiradsiidl, piessing against the pipe70.

When the jaws are pulled towards the pipe, they also pull three holding cyﬁnders la, 2a,
3a with them, sucking hydraulic oil from the open reservoir 16 through the valve
assembly 10, 11, 12 and into the piston side of the holding cylinders 1a, 2a, 3a. The
valves 10b, 11b, 12b are then in the position shown in Figure 1, in which oil is
permitted to flow past in the direction of the holding cylinders 1a, 2a, 3a, but is not
allowed to flow away from these. The hydraulic oil on the rod side of the holding

cylinders 1la, 2a, 3a is evacuated through the valves 13, 14, 15 to the accumulator 17.

In order to increase the clamping force between the gripping jaws and the pipe a volume

of oil is delivered to the piston side of the holding cylinders 1a, 2a, 3a. Since the added
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3a wth them sucking hydraulic oil fromthe open
reservoir 16 through the valve 25 assenbly 10, 11, 12

w@pa4iomdses t he pi ston side of the hol di ng cyl i nPET/AOR@4/000054

2a, 3a. The valves | o, 1 Ib, 12b are then in the
position shown in Figure 1, .in which oil is permtted

to flow past in the directi 38 of the hol di ng cylinders

la 2a 3 a, but is not allowed to flow away from

tvhbwee of Fhkddey aptgdnerato iy maverhent 06 thesgrippingf jawkethis added volume

hal di_n cylinders 1 a, 2a, 3 [ vacuat ed t hr.ough
Rt A sa G th bS58 o5 fraterly e AUt roc. BB The
QeBRdry bOtHiNeslemsf bil§s £hadvell BY tﬁe%ﬁﬁexhgﬂlmﬁ&m 4, Rhich is disposed
gripping jaws and the pipe a volume of oil is

@althe/ Bxelpariofithe tapigsprsssing against thetsiaviesiylindry 18y whishds disposed

el nece e added 04/ 046805 .. .
betrsdBin b BidSia T RIES of SyTRVasR ER i ige pvinges 12, 22
3Byidhy e81®ed 10, 114629y TROIrBGufSinghe Mabier @dRRAEr VOIs¥PRIlated by
of oil wll cause the pressure, and consequently the

&reanp PhiypiesuEe transpniftercinagdesed o widle k prapoytiasral diggogional valve

A 3 L RS AL B i vecin
18 éssinsng e msssutdia the holding\dylindies 14,8.a, 3deahedsBy be controlled.

di sposed, 5 on the rotary part of the tong. This volunme
woairPacngﬁe fepiied @ressia; fﬁ@ magter pdidsr 19 getunpg to thg Anigipkposition.

V , ) A i .
A L0035 i TP 8 RSN D B 5 B
andpd will flew fromahetodsdit dfahpcylindar B8 for thp pistorndidd via the valve
ratio

BT 5 P TS S s
%g viSthe SR&kaRtve 10NQ sRAESA %sérﬁb]ltixf%gl é)':' ?%gh{l]@ §thp'ol Ivvr?]iag away

a, 2a, 3a can easily be contro pon teac
filoen the doldamp gylmdsisrie, 24, e, thewstveill maihtairdieir thnighg forse against
30 t.he initial position. Wen the cylinder 19
D5RiP%s, the cylinder 18 will follow, due to the
return spring 18a, and oil will flow fromthe rod
side of the cylinder 18 to the piston side via the
Véhepdhe gdpning yliRters 45, 6 lage alsmieroughtdack hetheirlinitidiggosit®dns, the

EinscrBuafg sy vl B eyl 1R o8R! auietet Sost gt The tong
8410 Ptdted APiNoRe BWAYanb2f hy@aulidRohRY, Fnpel&GY khMERiSs. The torque
la, 2a, 3 a, these will maintain their clanping force

Hysewsted byelqsied ontwrldeon wish éorippiead-begk framahe fifurs forghe fixed
pift ofti® ?mpé ﬁllﬂgc{]}groBgﬁi%nalovai\ge(lngt s'hg{vtlﬂ gc|> 22244 %ﬁiyd%arﬁ?lc motors
51.

The pipe is disengaged from the gripping jaws 1, 2, 3 by operating the relief actuator 56,
which via plates 57 and 58 displaces the valve 10b, 11b, 12b in the valve assembly 10,
11, 12 to the position that allows communication in both directions. Thus the pressure
will be relieved from the piston side of the holding cylinders 1a, 2a, 3a, relieving the
pressure of the gripping jaws. The accumulator 17, which is connected to the rod side of
the holding cylinders 1a, 2a, 3a, delivers pressure to the rod side of the holding
cylinders 1a, 2a, 3a through choke 13b, 14b, 15b. This pressure ensures that the holding
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tong may rotate freely wth the pipe until the desired
torque has been obtained. The tong 20 can be rotated

w@g00gl0oo8ns by neans of hydraulic notors, inpel | BCENAAE4/000054

chains. The torque is regulated by a closed contro
| oop with torque feed-back fron1the fixture for the
fixed part of the tong and 14 proportional valve (not
shown) connected to the hydraulic notors 51. 25 The

Sy Pdersargreemga fe theirrinitiat prsitinn. Fbr Alaokeahdb,114b2 1 Stgwidy control the

I &@% ef actuator 56, which via plates 57
gﬁ%d%glﬂgl sp acséfgjidti he valve 1Cb, 1 Ib, 12b in the valve
assenbly 10, 11, 12 to the position that all ows

i.cation_in poth directions. Thus the pressure
Figure 6is 7 umpbied vievoms anpltepiative hydienlic egnnepfion, blces thg
I
EXeAEE fastbdtn rgflovel, The bEniADE1 T iy R IAMEE o Blupyifor flled
tothtriieogendassshdenpbr ﬁﬁlstdmacbmhdlatgng I@%ﬂeadlfm %tlih‘lﬁ%})l(‘jlﬂg’im the slave
el ssur.e to the rod side of the hol ding
Sﬁmfﬁ é%‘ Xﬁ%ﬁg E@g o, indert 13y €7, 3R 1 proMRPedpth 4 meiurnsgEng 1c, 2c, 3c.
HRa
TR (B B8RS BRSNS 11B3aH e bl Mg ol SR HE MR e
pisians af thedwiding pylitfess ckkibsreb B forcihglthe E.)'&haw]/ld fluid gack to the
t th of t.hi return, stroke
Bl {‘Pﬁmdf?‘i B gt r&ﬁdl%wgélﬂs A CACREPPRT Hyf leHmlfiocconmbute to this.
TRA@ET WiIll-beHRy RabiRGndt @&Sﬂeﬁﬁh dﬁ £ hake B aﬁlgf ﬁﬂ
The accunul at or %7 may be a der accunu ato [ ed
wWith nitrogen, as shown, or a pi st on accurm: at 8r 18
d,.of t inithesav cyl i nder
LS 5 P B Dbl SR il B v
Eﬁ%ﬂiﬁ%‘ jaRraftef tHeGaripptng 3linder¥igRt b eed ﬂ’f@sé"t@%nﬁé’ée"tﬁ§ pipe, is

12b are open, these return springs wl

shesen mrf@gurp 7stetead of using tm&ydrm@c @mgmm shaekio supply

.he
?ﬁ'ﬁlﬁﬁy qwer eﬁl% fgﬂﬁrﬁ% X}?lg}%lér %bs }{eﬁ? 1§1a tthg @%B%ggygpders 4,5,
a(mweh 7850 sEew tohlyberieet bOtht Byﬁnders-)—%lﬁuﬁl Bis¥id drnPgo

no requirement for a return spring in the holding
%‘WHP?FE% fo 2 lappel &lerihe gvaplﬁsuam il ot Figwrei7adheksi hip fulgretracted,

S AP GG hE LR e ) REDRKRR A0 B 1T ORIASe (BY Bigure

ppi ng ¢ have™ nove

’éb)ghg grippieg pylieler pushed bgAtd Wt drfn §0 11 FEthout ifd‘ﬂﬁhfg&ﬂls Qbout the
u5|n§&the hydraul i ¢ arrangenment shown to sup

| 1is oleroviedhe e hisvedrgthe praervidete, engags th1§ Abihe same
ffﬁg,echQBode% &fiih88 139 YMATUEES The nBiding cylinder sucks hydraulic fluid

from a reservoir (not shown). After the jaw 1 has engaged the pipe 70 and no further

displacement of the jaw 1 is possible, the gripping cylinder will start to rotate the arm
80 about the tappet 81. This will cause the tappet 81 to attempt to lengthen the gripping
jaw 1. However, this is not possible in the direction of the pipe 70, and so the piston rod
and piston of the holding cylinder 1a will be forced into the actual cylinder while the
centre line 82 of the holding cylinder and the piston rod is rotated over the centre of
rotation 83 of the tappet. This will reduce the available volume for the limited quantity
of oil in the holding cylinder 13, thus increasing the pressure. The force required by the
gripping cylinder 4 to rotate the arm with the tappet 81 and the position of the arm 80

will be related to the pressure in the holding cylinder 1a, allowing the clamping force
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to push against an arm 80 connected to a tappet 81 on

WO b@4@rdsppi ng jaw 1. In Figure 7a the jaw 1 i sSPETINDR004/000054

retracted, and the gripping cylinder 4 is ready to

push on the arm80. In a first phase (see Figure 20

7b) the gripping cylinder pd§hes agai nst the arm 80

but without rotating this about the tappet 81. This
wetweendhepiph @0 Jaa@\ﬂr@ grippereisws mebqadqjmrﬁﬁed anderogirged. When the
this.. At,.the t he hol d

SoieF S5 s AP D ARy RIS HgbShmaaB herel a0 Hhfhet pite fom the
E)'tésbﬂe af#i080 the ﬁl@fbﬁro\f‘ﬂhd hd18@ c§ e ) o wifl ta&émf)n% dlswole the piston.

as en ed the pe 70 and no further displacenent
é@rwaﬁfélr} wagtuplcy; aé@‘b birteas thmhpl@mgpylm@r bys iatafed abwut fits fixture in

Sl B0 B8 A GFoloRR i BRGBBR e o

hbRiigg ¢yRidegwili thetefore HOVER GG drdulﬂlb%phﬁg not possible in
the direction of the pipe 78, and so the piston rod

and piston of the holding cylinder 1 a wll be forced

ot e 82 of
s e A e R G
ontech inhiadeend mestef andrsﬂnv@tclyhﬂdéi’fﬁ baf whivh widlpeltide Vv & for
wi |l reduce_ the avai] able volune for the limted

gelierving iy dal léﬁ’f‘?f‘ﬁ‘i“elf’f?m He heding ayindgrs, mrocondance Wit the
r£andldie force required by the

ﬁ:ﬁ% ﬁglﬂ%y Fg?%téoser oté;te the armw th the tappet

81 and the p03|t|on of the arm80 wll be related to

he sure in the holding cylinder la, allowng the
i?« awﬁioﬁgwﬂ preenis 9‘2562(73% 0 SEREORIAD YE B bl lorlves 10b,
e vesh bR 1Rl Rehd ?regﬁlg% gﬂa E hgﬁhr%gcﬂfhﬁﬂérst’fhegﬁws will be

det’er mi ned and con en t orce m t he

wetiasfEidnethey by nubensofst wpen aptingor bmhydnmlmrpns&ﬁre The ame 80 with
f.orce f res agai nst . t i,Sto .the i
HE i S obrhaerBipDas Wiy B spine o ESPALE PR back to s
RliBAIdsitionr MaEHatively, N RAkHF (eI, b@%‘i t bWt thr

hol dlq{? cyli ndeer1 ha}§s rot at ed about |tsanf| xt?}?gzlg ough
grwitsietasal cylinder, over the centre of rotation, it

will be nmechanically | ocked. The holding cyli nder

wll therefore act as a hydraulic spring. For the
ARR0RIIRE0E e@bodih@uf ®r Zynohrcﬁhiﬂ@l'ohfof atb i lgders would be to
arrangenment may be used, which includés no master and
bavapostipn; mepsuismept for ﬁmlbmmmg cylimdéenmish seplavess pfopprtionel valves,

Eoy%lllioﬁ%{h%%r@égl Cﬁ(l)c?e g %oglzesl\ljl\l: e aﬂgm pto%l}ff’?f% %dggereby synchronized.

illustrated in Figures 5 and 6.
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Return of the jaws can be achieved e.g. by opening a
val ve (equivalent to valves 1o, 1lb, 12b) that
WO 004ews85 t he pressure fromthe hol di ng cyl i ndRC€ENOZE/000054

jaws will be 15 retracted, either by neans of a return
spring or by hydraulic presag The arm 80 wth the
tappet 81 may be equi pped wi'th a return spring (not
shown) 'to bring it back to its initial position.

1 y, the return of the arm 80 can be brought
about through gravity alone. 20 An alternative
enbodi nent for synchroni zation of the gripping
dylinders would be to have position measurenent for
each grlppln cylinder with separate proportiona

vhfofaional vy laé%q% tongiprmakigs apd/onrerking thrgeded connections

A B e AL e,

Eutrmhllyopl@les uxmdgn getlrolamh orefetidnrgnipoisingakiied partd4 g{ and a rotary
re readed connections et ween pi pes and/ or
Zﬁ%% rfgts PR3 pge Z@Déﬁ)ﬁ 50%1}%34\29101& F&terry?gfrfé%@ompnses at
g%aﬁp@?l}es@ggﬁgé @%béﬂgg fégvsg %,‘jﬁ) éatfaﬂ'or g?igl“@r@yeﬁ pa%%%%%ent with the
tgei (G0 the otagy part 4O bpmg(pi‘@xﬁdd:cbwiih toathiag €48) amﬂangdfd to engage at

P Ee b 4. SRR EhSRRs fose el subigetls sacgrator (51) in
BREAUSHRVE tH@' dhﬁmt eﬂﬁ S0 E’t'n §1't Q&Q%rdrné&\t@neﬁa@f@ﬂ% &Y ﬁepag—fl%b), the

bei ng provid too arranged to
gotaryparte(&8) hm @hwenm(gzl((éﬁ) atthe peviphety fohaitrodustion of a p1pe (70),

ABORRE s a0 2 oGt HatE: B abidbisnger B G obehing
(48) 2thids @@hhné%)t thel dhgin (6L £7)%nd W tobthNg SaE Aétafbart (40) are

opening (45) at the peri phery for int roductl on
gRgrged 73l timghd & Hata tthet chdi 8 (46,2 49)d extleﬂndsthat:hhospemng

PYA3E Pl R A AR5, BB el vt
diztdnbe ovatvatiyh mardhalhl{@é ) extbhd Shgwestthatect (43h) 4“%; loc‘éted
haracter.| di n that the opening

slosesh e ogensag k‘bﬁ)x ovo?;&wr side ohHs, Beequinadent éma otelmm@iffer of
tﬁ%@n rotary part, and that a distance over which the
charn (46, 47) extends between the teeth (43a, 43b)

| ocated closest to the opening (45), on either side

gf this, is equivalent to a whol e nunber of

A unit accordingtoClaim1l, ¢ h ar a cterized 1in thatthe

distribution of teeth on the rotary part (40) is defined by:

t

¢y) -
2 .(Z-E—aj
sin| ———

2) 2-asin(M)—a=O
2-r
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teeth. 20 2. A unit according to Cdaiml, c har ac
t eri zedi nthat the distribution of teeth on

wo b@4nodses y part (40) is defined by: 25 (1) t PAT/NOQ004200054

sin 2;r-a 2N2 (2) 2asin N t -a O 2r WD 2004/ 076805
PCT/ N0O2004/ 000054 17 in Is the chain pitch,
inmm N is the nunber of t eththat will fit between
the two teeth (43a, 43b) nearest the opening, 5 N2 is
imwhifhirber of teeth along the curved section of the

rt%tt%tre)éhgﬁrﬁtﬁéo is the angle (in radians) between

b) nearest the opening, and r is the

Nydk U mimben ef feathathyt widlr fit béBvéth thdBvehaihn4846i3b darest the
i.e. the distance fromthe centre of the rotary part

APeriBSt he centre of the chain rollers. 10 3. A un|t

?ﬁq? lEh(l%lfﬂlgﬁ ge?equghrgtl&%tﬁe gur%{ll é&,&%n of earg l&of Bi ng ’t o one

ofis tﬁwn@tee@eﬁhd[@s):ﬂ)awem the tdetla(43ap43b) hesrest the 6pd?111£§ ahd
n. that fhe rotary part (40) enga s at | east two
& isaths §ac{114580 gq yotanyRartA0 at thg chapy 8% ise. the distance from the centre

of the rotary part 40 to the centre of the chain rollers.

3.
A unit accordingtoClaim2, ¢ h aracterized i n thatNjis

equal to 8.

4.

A unit according to one of the precedingclaims, ¢ h ar a cteriz e d
i n that the rotary part (40) engages at least two chains (46, 47) that act
synchronously.

5.
A unit accordingtoClaim4, ¢ h ar a cterized 1 n thatthe

chains (46, 47) are arranged on diametrically opposite sides of the rotary part (40).

6.
A unit according to one of the precedingclaims, ¢ h ar a cteriz e d

1 n that the rotary part (40) exhibits replaceable teeth.

7.

A unit according to one of the precedingclaims, ¢ h a r a cter iz e d

1 n that the chain (46, 47) extends over a first cogwheel (50) operatively connected
with a motor (51), e.g. a hydraulic motor, and a second cogwheel (48) that acts as a
turning wheel, which cogwheels are spaced apart at the periphery of the rotary part (40).



20 A unit accordingto daim4, characteri z

edi nthat the chains (46, 47) are arranged on
waelc@awtasntal | y opposite sides of the rotary parcT/NOB)04/000054

6. A unit according to one of the preceding clains, c

haracterized 2510 nthat the rotary part

(40) exhibits repl aceabl e té8th. 7. A unit accordi ng

to one of the preceding clains, c har acter i z

8. i n that the chain (46, 47) extends over a first

d

0 | _(.50) operatively.connected 30 with a notor .
PN Eordingla SR BRPEPIRER °F Fobta b Solngor 1 2 © d
148) thitahe RRLS pak (A0) f lidihgly subgated oMy S1BteqAYRE@E Fixed part
are spaced apart at the periphery of the rotary part
40) . WD 2004/ 076805 PCT/ N02004/ 000054 18 8. A unit
according to one of the preceding clainms, c har ac
t eri zed i nthat the rotary part (40) is
slidingly supported on a plate (42) on the fixed part
(41). 5



