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DESCRIPTION

[0001] "Petal control valve with sealing gasket for separable connection units for flexible hoses".

[0002] The present invention relates to a petal control valve for separable connection units for hoses for transferring fluid
products, in particular petroleum products.

[0003] It is known that sea transfer of petroleum products from petrochemical installation, from platform, from tanker to tanker,
from tanker to land installation and vice versa is carried out through flexible hoses and connection units which consist of two
separable parts, each provided with a respective control valve which automatically closes upon separation to limit the spillage of
product into the sea, with consequent less pollution of the latter. These connection units are placed on the part of the flexible
hose positioned in the sea and have the primary objective of protecting the hose, and more in general the connection line, in
case of abnormal situations which cause excessive pulling on the hose or excessive pressure on the line. Such abnormal
situations may be: breaking away and drifting off of tankers or more in general petroleum installations (FPSO) thus stretching the
flexible hose, rough sea causing traction on the hose beyond the limits, boat knocking into the hose and dragging it away thus
creating excessive loads thereon, quick closing of the valve downstream of the flow or any other reason causing excessive axal
load and/or pressure increase.

[0004] The currently available connection units are made so that the control valves are automatically closed after the separation
of the two parts of the connection unit, i.e. without control by an operator in the aforesaid situations.

[0005] Fluid control valves of the petal type are also known, i.e. consisting of a plurality of rotatable segments or sectors, which
are rotated between an opening position, in which the petals are substantially parallel to the flow direction of the petroleum
product, and a closing position in which the petals converge transversally to the axis of the unit to block the product flow. The
movement from the opening position to the closing position occurs under the bias of elastic means when the retaining action
exerted, for example, by an axally removable inner sleeve ceases due to the axial traction stress imposed on the connection unit.
Fluid dynamic brakes appropriately slow down the closing speed of the upstream valve to avoid excessive pressure, called water
hammer, determined by the combined action of the elastic means and of the pressurized fluid, which may have destructive effects
on the control valve and on the connection unit itself.

[0006] A particular petal control valve is described in Italian patent application MI2010A002248, filed on 6 December 2010, and
comprises rotatable petals (or segments or sectors) of different shape and sizes which alternate in pairs along the circumference
of the connection unit, and if used for the upstream control valve in the fluid flow direction, are controlled so that the smaller
sectors close more slowly than the larger ones.

[0007] Thereby, the water hammer and the corresponding harmful effects for installation can be avoided during the closing
process by appropriately choosing the shape and sizes of the petals and by appropriately adjusting the fluid dynamic brakes.

[0008] In order to obtain a perfectly tight closing of such a control valve, the edges of the petals must gradually approach during
the step of closing up to reach the fully coinciding condition of the edges which does not allow the leakage of the fluid product
between one edge and the other.

[0009] For this purpose, as described in the above-mentioned patent application, the petals of larger size have a substantially
triangular shape with a V-shaped end, the sides of which are intended to fluid-tightly abut against the corresponding sides of the
V-shaped ends of adjacent petals of larger size, and also have straight lateral sides with a curved part provided with a laterally
protruding curved step. The petals of smaller size have in turn a substantially triangular shape with a rounded end which overlaps
said curved step of the adjacent petals of larger size when the valve is closed, and laterally tightly engages said curved part of
the adjacent petals of larger size, and straight lateral sides which tightly engage the straight lateral sides of the adjacent petals of
larger size when the valve is closed.

[0010] Despite the care devoted to shaping the two types of petals, it has been found that obtaining the perfectly tight coupling
of the edges of adjacent petals is very difficult.

[0011] Therefore, it is the object of the present invention to provide a device capable of ensuring perfect tightness between one
petal and the next one when the valve is closed.

[0012] In accordance with the invention, such an object was achieved by obtaining, in the lateral sides and the rounded end of
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the petals of smaller size, a continuous cavity with a dovetail cross-section and small lateral entrance in which a sealing gasket
with a substantially circular cross-section and ends fixed in a removable manner to the remote ends of the lateral sides is housed
and retained.

[0013] The fixing points of the ends of the sealing gasket are preferably arranged near the pivoting points of the petal, so that
they can cooperate with sealing rings provided on the body of the connection unit for also ensuring the sealing against possible
lateral leakages of product from the interior to the exterior of the connection unit.

[0014] The cavity housing the sealing gasket extends along an inclined surface of the petal which is contacted by a cooperating
inclined surface of the adjacent petal. Thereby, the approaching movement of the side edges of the petals during the step of
closing determines a much higher thrust of the sealing gasket towards the interior of the cavity than the thrust which close the
petals to obtain a greater retaining safety and operational efficacy of the sealing gasket, further requiring a spring with a lower
load, which is consequently smaller.

[0015] The features of the present invention will become further apparent from the following detailed description of an
embodiment thereof, shown by way of non-limitative example in the accompanying drawings, in which:

figures 1 and 2 respectively show a side view and an axial section view, taken along line Il in figure 1, of the connection unit for
flexible hoses with petal control valves according to the present invention;

figure 3 shows an axial section view of the same connection unit during a two-parts separating process with the control valves
already closed;

figure 4 shows a section view of the connection unit taken along line IV-IV in figure 3;

figure 5 shows by way of example a perspective view of one of the petals of smaller size of the control valve which is upstream in
the flow direction of the fluid product;

figure 6 shows a plan view of the same petal;
figure 7 shows a section view of the same petal taken along line VII-VIl in figure 6;
figure 8 shows a side view of the same petal;

figure 9 shows by way of example a perspective view of one of the petals of larger size of the control valve which is upstream in
the flow direction of the petroleum product;

figure 10 shows a plan view of the same petal in figure 9;
figure 11 shows a side view of the same petal in figure 9;

figures 12-13 show a partially sectioned view of the housing seats of the spherical pins with which the petals in figures 5-8 and 9-
11 are provided;

figure 14 shows how a petal of smaller size overlaps a petal of larger size in the closing position of the valve to which said petals
belong;

figure 15 shows a cross-section view of the connection unit through the pivoting points of the petals according to line XV-XV in
figure 1;

figure 16 shows an enlarged detail of one of the pivoting points shown in figure 15;

figures 17-23 show details related to the positioning and operation of the sealing gasket with which the petals of smaller size are
provided.

[0016] Figure 1 shows a connection unit for flexible hoses, which comprises two separable valve parts or bodies 1 and 2,
upstream and downstream in the flow direction of the transported fluid product indicated by arrow F in figure 2, respectively.

[0017] The two parts 1 and 2 are connected by burst screws 3, which break in case of strong traction stress (equal to or higher
than the setting load), thus allowing to separate the two parts.
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[0018] A cylindrical sliding sleeve 4 (fig. 2) is arranged within the connection unit, which sleeve is automatically and axally
removable from the connection unit when the two parts of the unit are separated.

[0019] The cylindrical sleeve 4 keeps the normally open position of two rotatable sector valves 5-5' placed upstream and
downstream in the flow direction of the petroleum product, respectively.

[0020] The functions and operative modes of the sleeve 4 are described, for example, in ltalian patent application
MI2009A002146 filed on 4 December 2009 by the Applicant.

[0021] Each valve 5-5' consists of two series of petals or segments 6-7 and 6'-7' of different shape and sizes, which alternate
circumferentially and are rotatable about respective axes 8-8' between the opening position in figure 2 and the closing position in
figures 3 and 4.

[0022] Figures 5-14 show in detail, again by way of example, the shape and function of the petals 6 and 7 of the upstream
control valve 5, made in accordance with the present invention. This also applies to petals 6' and 7' of the downstream control
valve 5'.

[0023] A petal 7 of larger size is shown in figures 9-13, where it is seen consisting of an approximately triangular body 51 which is
provided with a V-shaped end 31, the sides 32 of which are intended to fluid tightly abut against the corresponding sides of the
other adjacent petals 7. Petal 7 has lateral sides 33 with a curved end 34, from which a curved step 35 laterally extends, on which
a side of the petal 6 of smaller size interposed between two petals 7 of larger size rests when the valve is closed. Two oblique
projections 53 overlap and are integral (or restrained at fixing points 54 and 55) to the upstream surface 56 of body 51 which
faces the flow of petroleum product when the valve is closed. Petal 7 also includes partially spherical pivoting points 61 (shown in
greater detail in figure 13) and a control heel 62.

[0024] A petal 6 of smaller size is shown, in turn, in figures 5-8, where it is seen consisting of an approximately triangular body 52
which is provided with a rounded end 36 with step 37 (fig. 8), which tightly engages the curved parts 34 of two adjacent petals 7
when valve 5 is closed, and with straight sides 38 which tightly engage the lateral sides 33 of the two adjacent petals 7 when valve
5 is closed. Two fins 59, which laterally protrude from the sides 38 and are provided with curved recesses 60 adapted to house,
when the valve is closed, the corresponding projections 53 of the adjacent petals 7 (as shown in greater detail below), overlap
and are restrained at fixing points 58 to the upstream surface 57 of the body 52. Petal 6 also includes partially spherical pivoting
points 63 (shown in greater detail in figure 12) and a control heel 64.

[0025] Petal 6 is provided with a cavity 80 which extends continuously along the rounded end 36 and the straight lateral sides 38
of the petal body (figures 5, 6 and 8), and as shown by the magnified detail in figure 17, has a dovetail cross-section with a small
entrance 81. A sealing gasket 82 (typically a circular section O-ring) is housed and retained within cavity 80, the ends of the
sealing gasket being fixed to the remote ends of the petal sides 38, near the pivoting seats 63, by means of locking plates 83
which have a laterally protruding knurled shoulder 84 overlapping the end of the sealing gasket 82 and pressed on the shoulder
by means of a screw 85. The details of a fixing point of one end of sealing gasket 82 and of a plate 83 are shown in figures 18-21.

[0026] Figure 22 shows in turn that the entrance to cavity 80 is obtained on an inclined plane of the lateral side 38 of petal 6,
which mates with a corresponding inclined plane of the lateral side 33 of the adjacent petal 7 when the valve is closed. This
determines, immediately before the completion of the closing movement and then when the valve is closed, a crosswise thrust of
petal 7 on the sealing gasket 82 which tends to push and maintain the sealing gasket 82 within the cavity for a greater retaining
safety and operational efficacy of the sealing gasket.

[0027] Finally, figure 23 shows that the end of sealing gasket 82 cooperates with a sealing ring 86 (typically a rubber O-ring)
provided in the body of the connection unit so as to avoid leakage of product from the interior to the exterior of the connection
unit.

[0028] Similarly, the petals 6' of control valve &', entirely identical to the petals 6 of valve 5, also include a cavity and a sealing
gasket like those described and indicated by 80 and 82 for the petals 6 of control valve 5, and therefore we believe that repeating
the description is not necessary.

[0029] Petals 7 and 6 can rotate about respective axes and pivoted to one another by means of spherical pins 70, shown in
figures 14, 15 and 16, which are rotationally housed in the partially spherical seats 61 and 63 of the aforesaid petals. Each
spherical pin 70 is provided with a threaded positioning neck 71 (fig. 16) which is inserted and screwed into a respective radial
hole 72 of the body of the connection unit. Alocking cap 73 is screwed into the same hole 72 and acts on the neck 71 to keep the
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spherical pin 70 in the correct position. A sealing gasket 75 is interposed between the lateral surfaces of cap 73 and hole 72 to
avoid leakages of fluid through the pivoting points.

[0030] Similar spherical pins 70 with neck 71 and locking cap 73 are provided for the petals of control valve 5', as shown in
figures 2 and 3.

[0031] Figures 4 and 14 show the closing configuration of the petals 7 and 6 of the control valve 5. The same applies to valve 5.

[0032] The movement of the single petals 7 and 6 from the opening position to the closing position is controlled by an automatic
closing device 9 of the type described in Italian patent application MI2010A002248, filed on 6 December 2010, which acts on the
heels 62 and 64 under the bias of helical springs 17 when sleeve 4, according to the modes explained in Italian patent
MI2009A0021486, is axially pulled out from the interior of valve 5, thus ceasing the retaining action of the rotatable petals 6 and 7
of the valve itself.

[0033] The closing movement of the petals 7 and 6 of valve 5 is braked by the controlled leakage of a braking fluid of the viscous
type from the housing chambers 18 of the fluid itself to the housing chambers 14 of the springs 17 through leakage pipes 19 in
which flow speed adjustment cartridges 21 having a helical external groove are inserted.

[0034] The leakage speed of the braking fluid is adjusted by means of differently grooved cartridges 21, so as to determine
different rotation, and thus closing, speeds of the single petals of valve 5. More specifically, the closing speed of the petals 7 of
larger size is set so as to be faster than that of the petals 6 of smaller size, which consequently overlap and partially rest on the
edges of the adjacent petals 7, thus achieving the closing configuration in figure 4. This allows to obtain a closure which limits the
release of product to the maximum when closing the control valve 5, thus limiting the pressure peak generated by the water
hammer of the petroleum product to acceptable levels.

[0035] The fins 59 of the petals 6 of smaller size avoid any early closing of the petals 7 of larger size, and when housing the
projections 53 of petals 7 in their recesses 60, allow an accurate placement of the petals in the tight closing position, as shown in
figure 14.

[0036] The petals 6'-7' of the downstream control valve 5' in the flow direction of the fluid product are in turn provided with
automatic closing devices, described in patent application MI2010A002248, which by means of appropriate springs act on the
petals 6' and 7' to determine the rotation, and thus the automatic closing of petals 6' and 7' when sleeve 4 is pulled out (fig. 3).
The braking effect is here determined by the pressurized fluid inside the joining part 2.

[0037] For units having a one-direction flow, the downstream valve may thus not be provided with a braking system but only with
the automatic closing device biased by a spring.

[0038] Finally, the sealing gaskets 82 ensure an accurate, durable sealing between one petal and the other and between the
inside and the outside of the connection unit for both valve 5 and for valve 5'.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.

Patent documents cited in the description

o [TRHZ201022484 [000G] (6032} [0036]
o [TRIZOD9Z140A [D020] [8033]



10

15

20

25

30

35

DK/EP 2847498 T3

Patentkrav

1. Styreventil (5, 5’) til forbindelsesenheder til fleksible slanger, omfattende en
flerhed af bleender (segmenter eller sektorer) (6, 6'; 7, 7'), der kan drejes mellem
en fuldsteendig aben stilling og en fuldstendig lukket stilling, hvori drejelige blade
(6, 7; 6’ 7') med forskellig form og storrelse er arrangeret parvis pa skift langs
omkredsen af forbindelsesenheden, og hvori de sma blade (6, 6’) har i det vee-
sentlige trekantet form med lige sider (38) og en afrundet ende (36), som stader
fluidteet mod tilsvarende lige sider (33) og buede partier (34) af de store blade (7,
77, nar ventilen er lukket, kendetegnet ved, at siderne (38) og den buede ende
(36) af de sma blade (6, 6’) har et gennemgaende hulrum (80) med svalehale-
formet tveersnit og en lille siderettet indgang (81), i hvilken en teaetningspakning
(82) med et i det veesentlige cirkuleert tveersnit og ender fastgjort pa aftagelig

made til de fjerne ender af siderne (38) er optaget og tilbageholdt.

2. Styreventil ifglge krav 1, kendetegnet ved, at fastgorelsespunkterne for pak-
ningens (82) ender er arrangeret neer bladenes (6, 6’) drejepunkter (63), sadan
at de kan samvirke med en teetningsring (86) tilvejebragt pa hvert legeme af for-
bindelsesenheden for ogsa at sikre teetningen mod mulige sideveerts leekage af

produkt fra det indre til det ydre af forbindelsesenheden.

3. Styreventil ifglge krav 1 eller 2, kendetegnet ved, at hulrummets (80), som
optager teetningspakningen (82), streekker sig langs en skra overflade af bladet
(6, 6°), som er i kontakt med en samvirkende skra overflade af det tilstedende
blad (7, 7).

4. Styreventil ifglge ethvert af krav 1 til 3, kendetegnet ved, at pakningens (82)
ender holdes ved klemning mellem bladets overflade (57) og en riflet skulder (84)

pa en laseplade (83), der holdes i presset tilstand af en fastgarelsesskrue (85).

5. Styreventil ifalge ethvert af de foregdende krav, kendetegnet ved, at de sto-
re blade (7, 7’) har i det veaesentlige trekantet form med en V-formet ende (31),
hvis sider er beregnet til at stode fluidteet mod de tilsvarende sider af V-formede
ender (31) af tilstadende store blade (7, 7°) og desuden har lige sider (33) med et
buet parti (34) forsynet med en sideveerts udragende buet afsats (35), og hvor de
sma blade (6, 6’) pa deres side har i det veesentlige trekantet form med en afrun-
det ende (36), som overlapper den buede afsats (35) pa de tilstadende store bla-

de (7, 7°), nar ventilen lukket, og sideveerts er i teet indgreb med de tilstedende
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store blades (7, 7°) buede parti (34), og lige sider (38), som er i teet indgreb med
de tilstgdende store blades (7, 7°) lige sider (33), nar ventilen (5, 5’) er lukket.
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