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CT/ N02005/ 000093 B 05200 Vet hod and
apparatus for col d [rot g fﬁa&ﬁ@ﬁ@?}nd coupl i ng
el enents to pipes The I nventioh e ats
and a tool for joining a coupling eler t%me?%dgeéﬁ‘ﬁ%HQB
joining flange means, to a pipe, said couplingid et=rills
+ surroundi ng the pipe and havijng s grooves facing the
pi pe and intended to receive a corresponding plurality
- of Dbl apk appiadetds fom coldgoipingdlanges mmdaouplingdentdntntdptipes
connectable to a pipe, said coupling elenent
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exarr%hfei S@[‘ ew flanges are used in connection wth,

f Breaphlaodglamns 1.2 i3 ani sed pipes. In recent years a

10 nunber of nethods have been devel oped for the
.fastening of coupling elenments and the joining of
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4 K50 RS Sl g3 RIRb ARG ol Rid B b,
15 2 gAlganigfpieeach tools with rollers which by neans of a
rotating cone in the centre with rollers therearound
will deformthe pipe so that it fits into grooves in
t Merecem ?rpzlrs nguebee @%ﬁods%yé?%ﬂ@%ld{ﬁdﬁiﬁﬁel ﬁ_sti(ejxﬁilg%ﬂwupling
system fo i. pes ere.r al)y zs nmova ri dges,
wieprepts é‘ﬂ‘%l‘ﬁ?’ﬂw la?ﬂbpf?e%r%@g e@l&@l&ﬁlﬁgﬁwﬁw&%ﬁm #do
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further bel ow ttﬂ%m%l pe wall qn the side of the beads

20 |, iPipe Without any or wa deformation of the pipe have also been developed.
" Examples of such methods are tanght in US 4,593,448 and US 4,147,385. DE 27 24
257 and US 2,252,274 teach tools with rollers which by means of a rotating cone in the

. centre with rollers therearound will deform the pipe so that it fits into grooves in the

- coupling elements. DE 3144385 teaches a joining system for pipes where radially
25 - movable ridges, with the aid of hydraulic pressure against underlying pistons, press in
beads. However, as discussed further below, the pipe wall on the side of the beads will
buckle inwards, and when the ridges of the tool are retracted, the actual bead in the pipe
will also retract somewhat, which makes the connection weak. In addition, there will be

a metal-to-metal seal between pipe and coupling element, and therefore the system

30 tanght in the said document will require sealing material in the grooves of the coupling

element. It has been found that with radial pistons as taught in DE 3144385 it is not
possible to obtain an especially large radial force, and this principle could perhaps be
used with particularly thin-walled pipes. '
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buckl e i nwards, and when the ridges of the tool are
retracted, the actual bead fn the pipe wll also
retract somewhat, which makes the connection weak. In -
addition, there will be a netal-to-netal seal between
pi pe and coupling elenment, and therefore the system ao
tauy in the said docunent will require sealing
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out war ds he use of rollers as described in DE 27 24
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is zZvbigéd.di nensi ons has enough force to deform beads in
relatively thick pipe walls. It is also an object
that the tool should function so that inward tapering
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in connection with the radial pressing of
PiPg #BPRAE dromrife %@W%ﬁﬁ'ﬁh‘hr acteristic features of the
method for joining a coupling element to a pipe
appear fromthe attached claim1l. According to a first
C%Qé@@%ﬁo afiiretrsPpeleafdie Prenrahinvention; feare is srgyidsdi aletiod for
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stersrptytavididg é?jg cgypling cisment ifgSlwuad dheupipe Apneershisgionitipereo,
provding auét dndRicBicBRd3hdiaNdiRRE I MY AR SR fthe inside wall of the
pipe at axial locations of the pipe corresponding to location of said grooves on the
surrounding coupling element to deform the pipe thereat to create said beads and
cause said beads to project into said grooves, and providing a second and dedicated
radial directed post-pressing action on the inside wall of the pipe at buckled-in regions
of the pipe wall that naturally occur between and adjacent the created beads during
and caused by the first pressing action, to cause a post-pressing of said regions in an
outward direction, thereby providing an outward tension in the pipe at the location of

the coupling element.

The new and characteristic features of the tool for joining a coupling element to a pipe
appear from the attached claim 2, and further embodiments of the tool appear from



providing a first and dedi cated radial directed
pressing action on the inskge wall of the pipe at
axi al locations of the pipe corresponding to |ocation
of said grooves on the surrounding coupling el enent
to deformthe pipe thereat to create said beads and

use sai d bea to project into said grooves, and
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apabl e . of deform ng the pipe wall by a first
meg?%&@fﬁ@eé?Wﬁ@%dswe%he inside wall of the pipe to
create on the outside of the pipe circunferentia
beads : 6) in th i pe,wal |l and cause sai d beads (5;
Theg§e and diareciendti fepuBe REE Soup e SRS pbes eors fsoashed
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(13) located adjacent and between the ridges, said
Thepiavéritonds (dw)ioibe desstisnial, fushrSREIONth RITESRE D MeldtRBhed
d to cause post- pressing of buckled-in areas that occur
AYRPUIPUPPyY in the pipe wall between and adjacent the
beads during the first pressing action, so that an
. outward. tensipon |s obtained in the pipe at the
Fig.| 505 #iside iew Pﬁ% p@&@ﬁpi%ﬁ’@ﬁ@mnt . The new and
characteristic features of the coupling el ement appear

. fromthe attach )
Fig. ’{b irsna section A-;& o?%g. 1a without beads created on the pipe
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ctarmm5; - and a further feature thereof appears from

the related subclaim6. The invention is now to be
described in further detail with reference to the
attached drawing figures, Fig. la is ) i Q'
pi pe and a coupling. Fig. 1bis a sect?@ﬁ’%&“ﬁwpﬁ%qﬁgg
la wi thout beads created on the pipe PCT /NO 2008 -18-0200%
00093 10 -10- 2005 3 F| lc is an enl argenent of
encircled region Bin fig. Fig.ld is a nodified
section A-A of fig.l a vvith beads created on the pipe

séérted pl peﬁ%%tg@egk};&%q—mégﬂjﬁlé%g lgLengt o}Mglhg 3b.

Flg 3 a shows a side view of a pipe, a coupling

© BT s oeiBRLIRSS A of B0)acyith Bald Ebied onhermivg | 31

5 Shows a sectl on A-A through the assenpbly of pipe,
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c eI enment, and tool part of fig.3a. is Fig.3c
%Uﬁg ?“éﬁ?ﬁf?‘plﬂlﬁr’e"% OEWHR PseldPs n fig. 4a in
a second oper ational stage of the tool after coupling

has been nade thereb bet ween the pipe and the
c&ﬁﬁh%""séfi‘@ﬁ‘%ﬁ fg-38d shows a section B-B through

t g §§§ﬁm§|a)élc@ JVJ’ &Fa bp‘%}fe &? b HeméR ah&m?m?érﬁé@ 106 Y @kt

the tool, and f 5 |on A-A

Fuogeratmal%a@ppertgpemhngepmm of the tool from a f| rst

angle, and fig. 5b is a perspective view of the tool

froma second angle. 25 Fig. 6 is a side view of the

t @"cg b shipys a Feetips AsA direleh wiesssenipbly afpitief dopglitgaiémenhari tool
Pg%és a functional expansion acting elenent of

Fig.3c¢ shows a side view of the assem‘oly shown in fig. 4a in a second operational stage
.- of the tool after coupling has been made thereby between the pipe and the coupling

element.

Fig. 3d shows a section B-B through the assembly of fig. 4c.

Fig. 4a is a side view of the tool, and fig. 5b is a section A-A of fig. 5a.

Fig. 5ais a perspective view of the tool from a first angle, and fig, 5b is a perspective

view of the tool from a second angle.
Fig. 6 is a side view of the tool.

Fig. 7a is aside view of a modified tool, and fig. 7b is a functional expansion acting

element of the tool.

Fig. 8a isa side view of a pipe with a modified coupling element structure, and fig. 8b
ias a section A-A through the embodiment of fig. 8a.
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30—Ftg—8a—+s—a-side view of a pipe with a nodified
coupling el enment structure, and fig. 8b ias a section
A- A through the enbodi nent of fig. 8a. AMENDED SHEET = .
PDT/ NO 2005/000093 1 0 -10- 2005 4 Ippg/ 0093
illustrates final adjustnment of an est ?b@l me%uus /00
coupling. Figs. la- Ic show a pipe 1 and a coupfibelG- 2005
el enent 2 before beads 5, 6 aje created. s Fig. Id

shows the sane after the bead5 5, 6 created on the

pi pe 1 have been pressed into recesses 3, 4,

R Bl el v FnE i 0o BT B, ¢ 2% o6 Tane

with beads 5, 6 pressed into place into recesses in

t coupl i el ement 2", the coupl] ele t _havin
% fraigioys g} angit URRRE R 4R Pocs (BPrgeed

s el BEEakhdwitthe Si@VREr thEbéhds §, SHeMed éh GRBHeI1NGvebeAPRissed into
structure 30 with flanges 30", 30" being tiltable
r GPOSEIeY & 4 Epspestively i e GPwnlng elgrepthher i cal | novability
over the partially spherical surface of the coupling
el enent 30. is The principle of the tool is shown on

Fifgs. 2aandhshay a counling eleaent2d fitled onip ppipe d epdwith beadg 5, 6

C " . .
ooy B o loeskodin R Bl L2 Buphil Bbment having
.10 ofa flangt 2’ iferatirdmmenbioenetheraohplingslament (net shpywe). wal | are
shown in Figs. 4 - 6. 20 Fig. 7a shows a tool with a
‘hydraulic force anplifier. During the devel opnent of

t ig.Spbhewas cophog elerden giraodurt A@ with vitanges®®), 30h ibeing tiltable

conpLi se ot.h i nteri.or, confi.guration of..the . -

e SPBRYE BBy ooy Liniica oAb B e Pyt fferioa sutuce

whifetie doapling eldnenb®Rds 5, 6, it was quickly discovered

that a nost critical paranmeter for optiml attachnent
Bof the coupling elenent 2; 2' to the pipe resides in

t MEheGRINEbRGE Bleitéd] is él’xgwh be F?I daSand bb, wilist @ffereit@ppakions of 2

that presses the beads 5, out fromthe pipe. and al so
a cone shaped member 20, used as a mechanical force amplifier, fitted inio the tool, to

- cause expansion of tool diameter to create beads in the pipe wall are shown in Figs. 4 -
6.
20

- Fig. 7Tashows a tool with a hydraulic force amplifier.

During the development of the apparatus according to the invention, which comprises

both an interior configuration of the external coupling element 2; 2’ and the tool 10

+ 25 which forms the beads 5, 6, it was quickly discovered that a most critical parameter for

optimal attachment of the coupling element 2; 2° to the pipe resides in the configuration
of the parts 11, 11’ of the tool that presses the beads 5, 6 out from the pipe and also a
* part 14 of the {ool that is to prevent the end of the pipe 1 from tapering inwards during
the pressing operation.
30
Figs. la— 1d show that an outermost portion 2’ of the coupling element 2 against
which pipe end 1’ rests is flared outwards. This is to allow the tool to give the pipe end

AMENDED SHEET



part 14 of the tool that is to prevent the end of the
pipe | fromtapering inwards during the pressing
operation. 30 Figs. la- Id show that an outernost

portion 2' of the coupling elenment 2 aﬁpmguwy?‘quggg

pipe end 1' rests is flared outwards.
the tool to give the pipe end AMENDED SHEET PG‘TQ-IW;Z[]%
2006/ 000 .0 93 10 -10- 05 5 1' an overbending

out war ds, whi ch I S necessary because the_ pipe end, as
nenty @wéwndms\wtwa@wém is@edoasity hesausa Bispine by 4 suentioned,

T'%Hﬁ Btélalﬂﬁ e?ls in,’ga@ PeRs, Ak g&%tl wif @bgdgmst&fm t after

een pressed, as ca seen |
t Hih;e teadst §, cﬁhaghbwn pmssadl, gp. can belseeg ifTthe sestomshoasiin Fig. 1d.
interior configuration of the coupling elenents wll
apply to a coupling elenent or collar intended for
s | (ths earfid tzesig dsicrioroualigueatioh afithe sowding blewants rwilliagply & a eougling

R KRR Y B R PR g Ale Lofes® BNt i & o

p a&ikter GhestWidciCmbpbd figrasie mrsamafasﬁmngmeﬁiaem 10 on
Figs. 1, 2 and 3 nay advantageously be quite
thin-walled. To a certain extent, the wall will then

bt shedlil bé fhticked tlﬁét @k @Ylﬁldhbﬁltpln@ ofHHE EARlibH SleREMADS DN shown
operation, and this w hen nmean that afterwards it

10§ §nﬁr&§e} 2japdhd rga fé’fsmt@sﬁombq i @ﬂwﬂl@és’l‘q wperifay extent, the
. PREASHN then bBrds fén c&é e \ﬂ@l‘?ﬁgteﬂélg pl%ss?g Ieilat biS, ahd this will

t ensi on out war oratory out In
S ﬁ@wn@qaathahaﬁmwﬂdﬁﬂ mmdyr igwend tensioh ahd thyb prevides fupbenpeespure

mayth% E&Ql‘é@tﬁm%vhe% 148 ?16)[3 h&s ﬁqthgm%u dsNeV ertheless, it

e appropri i nser Ihg material in
one or nor e of t he grooves Accordlng to. Flgs 4a and

| nC| ba
15 rg aPriegou 151 o“;lvgﬁam@:r g tls? tween
. 11ha gﬁcazradfe,ch afxﬂrthdlsﬂams B @&earchetvd, it rha;z\llﬁraﬂﬁrobﬂﬁe tmmsedm
m%{f\%ﬁ wal | and tg s formng the beads 5, 6
fISF ‘Pg }ig on¢ plomorg of B5ET90Y8S- nr essi ng operation, the
cyl i nder segrrent parts 13 of each of the segnents
-form i ndrical assenmbly of segnents is_pressed

0 fos % 48 i ot AL (o ook RS PR P BREHLY of
20 t Regnents lo0&ah Bavist dBVR %Seniat AdgdeY €1 iferdhE P 88HE pResel oh0

prevent said portions
towards the inside of the pipe wall and thus forming the beads 5, 6 first. Towards the
end of the pressing operation, the cylinder segment parts 13 of each of the segments
forming a cylindrical assembly of segments is pressed against the inside of the pipe at
- ' the portions thereof located sideways relative to the beads 5, 6 to prevent said portions
25 from buckling inwards. This process is shown on Figs. 3a— 3d as well as on Fig. 9.
Figs. 3a and 3b show the pipe 1 and the coupling 2 before the pressing operatioﬁ, and
Fig. 9 is an enlarged view of an infermediate stage during the pressing where the
aforementioned buckled-in areas 1” of the pipe sideways relative to the beads 5, 6 can
be seen. In Figs. 3¢ and 3d it is seen that the cylindrical parts 13 of the segments 10
30 have pressed the buckled-in areas 1” back towards the coupling element 2 so that they
lie almost flush with the inside wall of the pipe and its diameter. This after-pressing

gives a powerful radial tensioning effect in the pipe which increases the contact pressure
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25 from buckling i nwards. This process i s shown on

Figs. 3a- 3d as well as on Fig. 9. Figs. 3a and 3b
show the pipe 1 and the coupling 2 before the pressing
operation, and Fig. 9 is an enlarge j n P
I nternedi ate stage during the pressi ?@fmzﬁﬁéﬁwﬂ%
af orenenti oned buckled-in areas 1" of the pippg.qg-zmﬁ
sideways relative to the beads 5, 6 can be seen. In

Figs. 3c and 3d it is seen that the cylindrical parts
13eviech bipe $ agdeotbinglferRent B atiesepligssoduts bdtecdnbekds 6i aud

areas 1" back towards the coupli,ng. el enent so t hat
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power ful radial tensioning effect in the pipe i

| ieplectiond 4 iyacatcdimpenost exths pesmepisNibaEs- épﬁé?.a&gieﬁm@t

52 Oﬂ)ﬁ?é 1, %i@ pfdjceidon 4 Btendddto gﬁﬁépﬁssuﬁ%ﬁﬁﬁ%@nﬂQ”% ipe,
coupling element 2 the sealing points between beads 5, |
6 aidicafpdslso o8 fig, 9. &n 2 eerepspandipgpeion ok the seupiiag elsmept2 there is
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9. 1ln a corr.es ondi ng portion of the coupling el enent

2 FRPEY R acess 15 which may be made in the form

of a bevel edge or a cut-out. This cut-out 15 can,

for some uses, ._be tially filled wth seal

s sPaRenilD 4o S alE R iaes g ara bl cF e 1o BB dgrg stresses
Thdv$ing BRGreRbingl 65drAidn @hd hrbehekdTole a6 of LA @OV L NQonsequently
el enent _has been found io to be necessary in order _t

1 prianee Fdial Facesiapselorenined frmerde B sasmerts g A8 Angraple ereot,
PrgY hRioYor T2 BheBiRhetwddf 2 SEPRB ERmER PE £RBR BRIl With an

the ridges 11 are subjected to extrenely |arge

C . ge_.
st quées dinmeted of Tgmeand apratighickngssnfSrammens shaven on Bigs. 1d, 2a and

t . [ . . [
1 B TR e e R R R U ot 200
. sdgfemtotal 4 Gequited forceat alnit 2600HaN. €lifese are heggdomss withinafvery
: copnnect | Uplimg. el
0 RS R S G0 e S BB Berdto Mok iR otator
- t hbchelemtsidefthSpige Tromlsnahwitina foncefangdifiet 20, infide thagipedDb,
by using eight segnents 10 would require a radia

force per segnent of about 200
Fig, 5a shows the too] with segments 10 and with a circular cone 20 acting as force

amplifier, Fig. 5b shows the tool with the cone 20 drawn in and the segments 10 in
- 25 expanded position, and Fig. 6 shows the same tool with a polygonal pyramid 20’

acting as force amplifier.

Figs. 7aand 7b show a tool with hydraulically operated segments 22. A segment 22 is
-shown separately and it can be seen that the segment 22 is fastened to a piston
3 27 which can move in a corresponding cylinder 28 in a housing 24 which is filled with
oil. The segments 22 have circle sector ridges 23 to create beads. The illustrated tool
has 2 total of eight pistons 27 and eight cylinders 28. When a rod 25 is pressed info the
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kN, in total a required force of about 1600 kN. These
are huge forces wwthin a very 20 narrow space, and the
tool according to the invention therefore uses a power
actuator |ocated outside the pipe 1 qgﬁqi i :
force anplifier 20 inside the pipe 1. g.N@gm?h%ﬁv:geu 093
the tool with segnents 10 and with a circul ar @oﬂﬁ-ﬂﬁﬁ
acting as force anplifier, g,}g. 5b shows t het Hot

with the cone 20 drawn in and the segnents 10 in 2s
ehoasins thepdsih thiedwopsizgit Willpress theipistens 2f ouisvards. Thogreatenthe
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scorrespondi ng cylinder 28 in a housing 24 which is
filled with oil. The segments 22 have circle sector
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t %et@yéiuggugzegexﬁ\én't ko H&g@%ﬁﬂ&ﬁh%&ﬁ@& ofgr %&ﬂ%m&@,%e

greater t I anef er prston 27 in tion to
10t Ieeuplingretament ¥ totbh astenet] (23he piprel apdewitess a tvtpepatioiapge has parts

2 0L, > §ich 8y b1 RaEh STy Nordt 1 HBR At Rimlr] Blowo parts
., aerachitmiishon ashBlde oshAceplis plohing! Stikhes colipt T
o itk i flee ety 5,507 it it B PRAVE b botE niined Fp g

Nodhieh ooAibe Faiabllt Jet eelatbidid the @ipes Mheldlimpeavith Thparaf3or, a0” will

the inventjon is suitapble for couplings , Shown on .
15 i egfé@f%éfeaﬁrdn% le, yep %S%'SWEi”PFg&é‘E%ﬁaéﬁggsgﬂ pigeeti, or vl
O We@hctStukfiie Socked BaAhdduplinpfeldnP B Wh&athe Shtgea30% 30't B €ightened
(e} %l ng el ement 30 to be fastened to the pipe 1
arfél dlange (pLshav®): f | ange has parts 30', 30" which
can be joined to each other by screw action
attachnment, the two parts 30", 30" |ocated on each
side of the coupling elenment and facing one anot her.
The flange with its flange parts 30", 30" wll then
be capabl e of being nounted at an angle which can be
variably set relative to the pipe. The flange with is
parts 30", 30" wll
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15 either be freely novable, even after screwi ng the
flange parts 30", 30" together, or will be such that
it is |ocked to the coupling el enent 30 when the
flange 30', 30" is tightened to anot hd?c'l'f/lmm{}‘j(hﬁt{lﬂﬂgf‘}
shown) . AVENDED SHEET PCT/ NO 2005 /0 0 0 0 93 1 0
-10- 2005 aPatentclai ins 1. A netthdd-1er2005
joining a coupling elenent , £.9. a joining flange
nmeans, to a pipe, said s coupling el ement surroundi ng
t e pitpe mand havi ngi gnoeves facing the pipe and
intended to receive a corresponding plurality of
beads provided on the pipe, characterised in the
stleps of: providing said coupling elenment to surround
th ' at .an end i.on thereof, oviding a fi.rs
(e RBER &5 it &G griaete e oL TRE Br R Bre DG tsid
si NBislRgeRhdent suffod@ididghBe pib®hdHaviag isflovésdiahg BB ipelnd MEnded

pi pe corresponding to | ocation of said grooves on the
s UP FESEiNeIR PITERASINE juiality pd r‘nea%r%%eépﬁqfhmvep Phpgacterised in the

gat to create said beads and cause said beads to
prOJect into said ?rooves and providing a second and
dedi capeuidingspidicowling elemgntie surqunéd eiping ahen ¢nsifegipn thiewof,

i nsi de

251 byl oL PPl iy AR v
10t hod thepirstab akidldemorg e ithepipmchbrespondisg bylocattenfolf rsstﬂ grooves on

pr ciio S 0St. - in

B L e S B PrRAERR Be i e

ouhmnmﬂdbaﬂskqnqmatmbemngnmwaazmme Iocatlon of the

couplng L enent

At f I
el"emen a%?ﬂ%% 4&%@?*%% ﬂﬂ%éﬂ%ﬁxF%mg$§W%§ a
c dn@dld Wl cﬂ‘lﬂ&l‘{ﬁﬁﬁ at BicRivdal rdetons bf theine wiah &hﬁlﬂﬁﬁlrail?d)ccur

%gpove;%; C|n%ﬁ£gﬁ@§|pe ??9 |nte3g gﬁb@ﬁﬂ%ﬂg%ﬂm%

t hs cAtisPLpost- ?fmﬁg:sf%alus@@ods@n gpoutwhrd Airedtiof, ﬁls&@ty fik@ﬁldﬁig an
plurallty of ,axially separated, radially novab
tengiqupin the pipe at the location of the coupling element.

20 2,
A tool for joining a coupling element, e.g. a joining flange means, to a pipe, said
coupling element intended to surround the pipe and having grooves facing the pipe and
intended io receive a corresponding plurality of beads provided on the pipe,
characterised in

| 25 - that the tool has a plurality of axially separated, radially movable segments (10),

 each segment having a phurality of circle sector formed ridges, said plurality of

segments thereby providing circumferentially extending ridges (11) capable of
deforming the pipe wall by a first pressing action on the inside wall of the pipe to
create on the outside of the pipe circumferential beads (5; 6) in the pipe wall and cause

30 said beads (5;6) to extend into éorrespondjng ones of said grooves (3; 4) in the coupling

" element, and
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-each-segnent. having a plurality of circle sector
formed ridges, said plurality of segnents thereby
providing circunferentially extending ridges (11)

capabl e of deformi ng the pipe wall o%}'mbgﬂﬁiﬂﬂoﬂ 0693

pressing action on the inside wal

create on the outside of the pipe circunferenquL1g.ﬂm5
beads (5; 6) in the pipe wall and cause so sai d beads
(5;6) to extend into corresp@nding ones of said

gr 00V effiat(iiss sedihentinhdvl eir@OufBlehiivlly etlepdimiporti@iR d13AM4hisED
SHEET PCT ./ NO 2005 /. 0.0 0.0 . 10 -10- 2005 9,

t A ?@h@@@@ﬁéﬂzﬂe Tidgsesaid peEtione Ui Pyt BhpHE e
P@EonOlRalsd Bdst pREFhES biaflicaGe Beasiid 0Bk WRBATY hifthe pipe wall
ridges, said portions (13) in a second, subsequent

pPesenapd adiapqnd fretberds diidne thoSst presinginpiprofe BacRIBHAh
5 &0 {sBlaiRA Githe gg;te Y @b lobaddd JEBR c%ﬂ?ﬁ{g CRldent, bet Ween

and adj acent the ads during the first pressing
action, so that an outward 5 tension is obtained in
the pipe at the location of the coupling element. 3.
A"tool according to claim2, characterised in that a
pax tholakcdréing mogdaim®, shandvierisedin to |ie axially aligned

witht end_of.the to pi .has,. a ojgcti.on. (.14
whi o P8 &35 P dtemg g P RlRkaRt e s hgarry
10 f pipeltes a prbjastionl{bt)diliolidé eonfigmed &y presk thelgparnd @ut shightlyurther
tﬂ%% %ﬁﬁordin to aim2 or 3, characterised in 15 -
t the el BLoReE ofheRiPGe an internal conical shaped
* or polygonal pyram d shaped space, and that a cone or

pal ygonal pyramd is |locatable internally of and
c&axial1y with the segnents, said cone or pyramd

WoeRoRibdrSits tPUBROS0, BdkdcRWs&nd of said shape
cau3|n%.the segnents_to nove radially outwards . 20 5.
- at the segmentis provide an internal conical shaped or polygonal pyramid

15
shaped space, and
- that a cone or polygonal pyramid is locatable internally of and coaxially with
- the segments, said cone or pyramid when pulled towards a narrow end of said shape
causing the segments to move radially outwards .
20
5.
A coupling element connectable to a pipe, said coupling element configured to
surround the pipe and having grooves to face the pipe and to receive a corresponding
plurality of beads provided on the pipe, for use with a tool according claims 2, 3 and
25 4, characterised in |
- that the coupling element at its foremost portion has a recess with a diameter
greater than an outer diameter of the pipe, so that when the coupling elements surrounds
the pipie and said recess is aligned with the end of the pipe, the pipe end is pressable
into said recess through an outward bending action thereon

30
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#véeupLLng~eLenent connectable to a pipe, said

coupling el enment configured to surround the pipe and
havi ng grooves to face the pipe and to receive a
corresponding plurality of beads provided on the

pi pe, for use with a tool according cl 00
2s 4, characterised in - that the coupﬁ@%ﬂ@eﬁ?@a{%nsa
its forenpst portion has a rzﬁess with a di amet il -10- 2005
greater than an outer dianet of the pipe, so that

wigen the coupling elenents surrounds the pipie and

i d rece s |s al i gned e end ,of _t [ t.he
pfib Sonihics ol 3 g ERsd a8 el BiBfinegetent 30
Ey%ﬂt ckﬁt@ @ht@ﬂs@ﬁbé @ﬁhehbﬁry@aﬁpeaotmwa&%%@inge device
PCT/ NO2005/ 000093 _ 10 -10- 2005 A cou

e Vetheniemakpatedioise tcenféﬂuafrdﬁp be clapasd & f@? pufge Pﬁh? Feppling

5 T REnAU ARGy 8l &n&l%@s thrB@sh séldﬂ%lpaﬁfﬂaﬁéeﬁieﬁ'd& ﬁrangularly
surface spheri cal shaped to allow a two-part flange
d@djueteblewlztttve itcm?@nﬁal adeofithepipof configured to be

cl anped to the surface of the coupling s el enent,
whereby a | ongitudinal axis through said tmo-part
flange device is angularly adjustable relative to a

| ongi tudi nal axis of the pipe. AVENDED SHEET
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