r I 9 MAR 2007 The present invention concerns a pipe flange whret=—rs
engageabl e by clanping jaws for the connection of pipes for the transport of
petrochem cal fluids, gases and |iquefied gases. The connection between
pipes is a rather delicate operation espegially in extrene conditiqﬂam %ﬁ
for exanple when one nust inport or export petrochem cal fluids or t RI R
between a ship and a tank located on the firmearth, between two ships in
open sea or even between two | engths of pipes that extend above or
underwat er at a depth of several neters. Connection systens, nade up of
centring and coupling devices, nust prevent possible |osses of transported
product, which carThzepresciat iwehtion@@aedrny & pie fRagnohich ik englgeablé By chhpigaf ety
of the personnel and of the install ations, and highly polluting for marine
and terrest P8P fails smpetian efpipssdonihg tapsnogof prirpdiemica flmdsagasshand n

addi tion sai d; .on systens nust be extrenely flexible and confortable
for the opergltlcglgﬂ%g%éﬁg coupling stage and quick and sure in the uncoupling.
Thi s because, especially in open sea, neteorological conditions that

influence the statBhedfonhbRich@Rtwedi piRiSE atify ABlicHE Sfdritiod PeciallPRxRgmehe
necessity of quick uncoupling of the pipe connection system therefore

conprom si ng ¢onditeas.as yorgrxampte whemeresonust dhperé ot extedimetrabhemicy]i fiidserdhgases.
I f ; t b | et t t fl fluid d.t I
e pi pos.  Labe psNgeri i, 451 £ € 165 i bl t¥lpcendbS SRS IA BrsribRSED o
plurality of ejedWstwieRokd Wneths oEPies Blak ectey alRiva ot ufiddrRdter GONAGSH BElsevkbial a

hydraul i ¢ or nmechanical type control system The closing control |eads said

jaws to "get ek of' the flange of the pipe thus guaranteeing its

wat erti ghtness. The surface of the flange on which the jawrests is normally

flat and . . . .
Connection systems, made up of centring and coupling devices, must prevent

possible losses of transported product, which can be extremely negative at economic level,

for the safety of the personnel and of the installations, and highly polluting for marine and

terrestrial environment in the vicinities of the installation.

In addition said connection systems must be extremely flexible and comfortable
for the operator in the coupling stage and quick and sure in the uncoupling. This because,
especially in open sea, meteorological conditions that influence the state of the sea can
worsen even quickly, thus imposing the necessity of quick uncoupling of the pipe
connection system, therefore compromising the safety of the transport of petrochemical
fluids and gases. In a few moments one must be able to stop the flow of fluid and to

uncouple the pipes.

US-A-3558161 describes a pipe connection device which comprises a plurality of
jaws opportunely controlled by elastic rods connected with a hydraulic or mechanical
type control system. The closing control leads said jaws to “get hold of” the flange of the

pipe thus guaranteeing its watertightness.

The surface of the flange on which the jaw rests is normaily flat and



-2- 1 9 MAR 2007 perpendicular to the |ongitudinal axis of the apparatus,

so that during the uncoupling stage the nonent of the force, caused by th
friction between flange and jaw, which residts to the uncoupling |ncrb5§"é§ 2007
progressively, in sone case, even |leading to conpron se the sane

uncoupling, the latter being an absolutely not tolerable possibility in the
extreme sit uatperpendicwlante thé langitudivalgxis ofghe apramgibs, s theay émenrg;thmcmmhag atage

for "the ncoupROPEPGHALE FAeh S prR YA Bk Beriere Lo ot Ghich "R

its arm"a" (omﬁt@u?mﬁ&aeagmﬁog@ém@ RPsoMd\ANE, 9E:F RlBIng tH 8mpRhisPheduct
between the friction force and 1ts arm"b" (resistant monent ). That is:

Rra>Fa*b For t lhamg awcquwhngxéhé bttenbéing e absotujelynet tokesahde nossibilitydn thel axtigms
however been verified t rin n|n with flange having flat
surface, the al'S %nsbfé‘é’&éhgg@ gh'qulémﬁ’ tgpsé'%lfsﬁo})%gtﬁual ity cannot be
true any longer, in particular when the georretry of the jaw has been chosen

in order as to resi s[th,ss,g@%ghg)@ﬁ%mcpmggg@mgr%@W invention is to

provi de a flange confornmed in such a way as termne a jawflange
connection that elimnates in sinple and i nexpensive way the aforesaid

probl em According U niatiemani¢alrtemey) ferubdudupliig foocahd, diengddud berweeh ienge
for pipes for the tranifort of petrochem cal fluids, gases and |iquefied
gases, as defi r@Bligdorqedt andyits anm tan; (@pemine mﬁ@ep?)@g%glévae/ébaém‘aéageea@r thapdhe

arm"a’ during pE%P?&%&% e 1&§cﬁygt%rc'fe5r“ aﬁ&?ﬂ?ﬁﬂﬁaﬁ’eggs?%éﬁlﬂ rM@:ﬁéxﬁ ﬁ@t s the

force conponent’s I's’in avour t"he " openi ng ese and

ot her characteristics of the present invention wll becone eV|dent from the
followi ng detail ed gesgript4en of an enbodi nent thereof that is illustrated
as a non

For the jaw to open such inequality must remain as such. It has however been
verified that during the opening with flange having flat surface, the arm “a” decreases to
the point that said inequality cannot be true any longer, in particular when the geometry

of the jaw has been chosen in order as to resist strong loads.

Object of the present invention is to provide a flange conformed in such a way as
to determine a jaw-flange connection that eliminates in simple and inexpensive way the

aforesaid problem.

According to the invention such object is attained with a flange for pipes for the

transport of petrochemical fluids, gases and liquefied gases, as defined in claim 1.

In this way the progressive decrease of the arm “a” during the uncoupling stage is
compensated by a variation in the force components that is in favour of the opening of the

jaw.

These and other characteristics of the present invention will become evident from
the following detailed description of an embodiment thereof that is illustrated as a non

limiting example in the enclosed drawings, in which:

Figure 1 shows a side view of the flange-jaw coupling according to the present invention

in closing position;



limting exanple in the enclosed drawi ngs, in which: Figure 1 shows a si de
view of the flange jaw coupling according to the present invention

closing position; -3- 19 MAR 2007 Figure Z3shows a side viewin magnl ﬂﬁé\@R 2007
scal e of the flange-jaw coupling zone in Figure 1; Figure 3 shows a side
view of the flange jaw coupling with the jaw rotated by 60 in the opening
sense; Figure 4 shobigura2shae asidewidwninmegnifitd sdlesf dledlande-hiveodpliag gencjimRigure 1;
coupling zone in Figure 3; Figure 5 shows a side view of the fIange j aw

coupling with the j wrot ted b 10 i eni ng sens Figure 6 shows a
side view in magnifi )_:garegc PRS Bt W&wPPQ‘ﬁgé"ﬁea ¥ EBMPBrS Hie ‘?'Bﬁ’é" 'ioﬁml‘—’lbéjlﬁré”ﬁ?

I n the draw ngspénidgsamge | conprises a surface | | with curved peripheral
portion 2 on which ajaw 3 rests which is hinged to a bracket 4 of a joining
pi pe or coupling 12 by nmeans of a_ pin 5 as regards which it is free to
rotate. The nmovenenkigy 4shevs aawean%mé&a@ﬂtﬁe@wag of thg flangegiaw cewming gpnede Figere 3;
nove between a closing position coplanar to the axis of the coupling to an

11t whoel 10 oppor ARl oRsARIETPR sl i thodthat ol Pl 08Pl flug,

advant ages of whasmingsessent i nvention are identifiable by analysing the forces
which interact in the fIange ] aw contact zone 8 (Figures 2, 4, 6). In
Figures 1 and 2, which w purely exenpljfied values for "a" and "b" . the
cau 11 bri um equat | OHENS SORBTAAeol Rl P Sl S kTRt Syl fonin e e
between flange and jaw F, force of friction generated by R (F, = RXx F,
where f is the coeffy @lb@ﬁ'ﬁvi@g aflahgel il @Mprises a surface 11 with curved peripheral portion 2 on

which a jaw 3 rests which is hinged to a bracket 4 of a joining pipe or coupling 12 by means of a

pin 5 as regards which it is free to rotate.

The movement of the jaw 3 is exerted by a spring 6 controlled to move between a closing
position coplanar to the axis of the coupling to an opening position inclined as regards to it by the

rotation of a ring or fifth wheel 10 opportunely controlled by hydraulic systems or the like.

The advantages of the present invention are identifiable by analysing the forces which

interact in the flange-jaw contact zone 8 (Figures 2, 4, 6).

In Figures 1 and 2, which show purely exemplified values for “a” and “b”, the

equilibrium equation is the following:
=F,*b
where:
R = force of contact between flange and jaw

F, = force of friction generated by R (F, = R x F, where f is the coefficient of friction

between metals of the jaw-flange coupling)

In order to make the jaw rotate in the opening sense, by applying the load R, it is
necessary that: R*a>F,* b



bet ween netals of the jawflange coupling) In order to make the jaM/rotate

I n the opening sense, by applying the load R, it is necessary that: N@f
F, * b WD 20054836fRkech; @ MR 2001 -4 In the situation of Figures 3 ar?d 20071
the rotation of the jaw involved an inclination of F, and R of which it is
possi bl e to distinguish the horizontal (F' and R)) and verti cal (Fr and

R, .) conponents. in order for the jawto open it is now necessary that., 5
(R.*a)+(R *b)>(F..*b)- (F, Y*a) As conpared with the situation in Figure 1-2
the left part of the disequation decreased by, yirtue of the decrease in the
armto (b remained equal), but such decrease is conpensated by the
reduction of the friction force F,. and by the generation of a vertical
conponent F,,, favourable to the 10 opening of the jaw 3, therefore the

product between F,. and t L.n Fi i rral |.er an the on bet ween
F, and the b in Figure 1- gnthus g’gh 3§ﬂfl?‘ EHoR &I’%ﬁ‘é{ @heen
flat, the product betwepglifation 3F'E, HdHOH WhibiRi & ScRéTBie RedisGiidhald hoMeneRs t he
one bet ween R and a woul d have been decr eased because of the reduction of

a, with the 15 consequefio#dfe) 81d veatiqehFecandR P eomponpatpoi nt:  R*a<F, *b

therefore the opening of tf &gﬁ;la n the situation

of Figures 5-6 the jaw has Eeen ag%ﬁ%‘lg(g&n@éﬁﬁﬁrggﬁ%%g dthe result that

as conpared with % he case(Rn*E)-g(Roe’&ﬂ{FEo*b)-(ﬁmegnent in 20 favour of the
opening) has increased whereas ared(m%rﬁ?emmahonmll?p Paotﬁef%ﬁpm‘tofthe

disequation decreased by virtue of the decrease in the arm to (b remained
equal), but such decrease is compensated by the reduction of the friction

force F,, and by the generation of a vertical component Fy, favourable to the
10 opening of the jaw 3, therefore the product between F,, and the b in Figure
3-4 is smaller than the one between F, and the b in Figure 1-2.
If the contact surface of the flange had been flat, the product between Fy
and b would have remained constant whereas the one between R and a
would have been decreased because of the reduction of a, with the
15 consequent risk of having at a certain point:
R*¥a<F,*b
therefore the opening of the jaw could have been blocked.
In the situation of Figures 5-6 the jaw has been additionally rotated with
the result that as compared with the case in Figure 3-4 F,, (component in
20 favour of the opening) has increased whereas F,, (component which opposes
to the opening) has decreased.
The disequation
Ry * a)+ (Ro * b) > (Fao * ) - (Fuv * 3)
is thus verified for the entire opening rotation of the jaw.
25 In short the profile of the flange is made as a function of the aforesaid
disequation, with the aim to make it result always valid during the opening
of the jaw 3.



to the opening) has decreased. The disequation (R'*a)+

(R *b)>(Fa.*b)-(Fa"*a) is thus verified for the entire opening rotation of
the jaw. 25 In short the profile of the flgnge is made as a function bf Mihegy?
aforesaid disequation, with the aimto nake it result always valid during
the opening of the jaw 3. -5- 19 MAR 2007 CLAIMS 1, Flange (1) for pipes
for the transport of petrochem cal fluids, gases and |iquefied gases,
conprising a bearing surface (11) for engagenent by a clanping jaw (3)
supported by a joining pipe (12), characterised in that said bearing surface
(11) is peripherally curvedly sloping iGLAIMS direction of support of the
jaw (3) by the joining pipe (12). 2. Flange according to claim1l,
characterised in that sai,d bearing.surface 11 as a,peripheral curved
Sl'opi ng wihi ch sati ski es 1SS (hbLRIRGE or e twgsgyzm pﬁéocheﬁyca?gu{dﬁe&?seswﬂ .
(Fay * a), wh . = Wat=t YIRS it | e @i ar m
of the verti cgqu%gg%/b%ansg%? gltng? §‘ltkl ﬁg forceﬂ%fag%?g lz?%lgdrﬁlgé eﬁ%ﬁﬁggg%%npé?\ Jag{‘ t he
appl i ed force (B supportechbyra pdfining pifed(i 2 ¢ ohdrattensedpo tansad béaringsuffacecdd) is Fao =

hori zont al nent. of the friction fo Fa. Fey = ti ) t of
hor zont . component 9L L0y opety 2 BREBoR 3 uspoh oF eSh 5y BETRRIE™ ©
pipe (12).
2. Flange according to claim 1, characterised in that said bearing surface

(11) has a peripheral curved sloping which satisfies the inequality (Ry * a) + (R, * b)
> (Fao * b) - (Fav * a), where:

R, = vertical component of the applied force R;

a = arm of the vertical components of the forces;
R, = horizontal component of the applied force R;
b = arm of the horizontal components of the forces;
Fae = horizontal component of the friction force Fa;

Fav = vertical component of the friction force Fa.



