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Description

[0001] The present invention relates to a petal control
valve for separable connection units for hoses for trans-
ferring fluid products, in particular petroleum products.
[0002] Itis known that sea transfer of petroleum prod-
ucts from petrochemical installation, from platform, from
tanker to tanker, from tanker to land installation and vice
versa is carried out through flexible hoses and hose con-
nection units which consist of two separable parts, each
provided with a respective control valve which automat-
ically closes upon separation to limit the spillage of prod-
uct 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 pri-
mary objective of protecting the hose, and more in gen-
eral 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 gen-
eral petroleum installations (FPSO) thus stretching the
flexible hose, rough sea causing traction on the hose
beyond the limits, boat knocking into the hose and drag-
ging it away thus creating excessive loads thereon, quick
closing of the valve downstream of the flow or any other
reason causing excessive axial load and/or pressure in-
crease.

[0003] 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.

[0004] 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 posi-
tion, 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 axially removable inner
sleeve ceases due to the axial traction stress imposed
on the connection unit. Fluid dynamic brakes appropri-
ately slow down the closing speed of the upstream valve
to avoid excessive pressure, called water hammer, de-
termined 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. A petal control valve is described for example in
patent applications MI12010A002247 and
MI2010A002248, filed on 6 December 2010.

[0005] The problem of pivoting the petals exists in the
valves of the aforesaid type, because the pivoting move-
ment must be accurate, reliable and externally accessible
from the connection unit for adjusting and possibly re-
placing the pins used.

[0006] Therefore, itis anobjectof the presentinvention
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to provide a petal control valve for separable connection
units for hoses for transferring fluid products, which have
an effective pivoting system of the rotational petals.
[0007] Inaccordance withtheinvention, suchan object
is achieved by means of the use of spherical pins inter-
posed between laterally adjacent petals and provided
with a threaded positioning neck inserted and screwed
into arespective radial hole of the body of the connection
unit.

[0008] A locking cap screwed in turn into said radial
hole and tightly abutting against said neck of the spherical
pin for keeping the spherical pin in a suitable position to
enable a correct and precise pivoting between the two
adjacent petals and to prevent the pin from rotating and
displacing from the set position.

[0009] The features of the present invention will be-
come further apparent from the following detailed de-
scription 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 II-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 proc-
ess 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 petaltaken
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 petro-
leum 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 and 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 connec-
tion unit through the pivoting points of the petals ac-
cording to line XV-XV in figure 1;

figure 16 shows an enlarged detail of one of the piv-
oting points shown in figure 15.
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[0010] 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 (from right to left
in figure 2), respectively.

[0011] 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.

[0012] A cylindrical sliding sleeve 4 (fig. 2) is arranged
within the connection unit, which sleeve is automatically
and axially removable from the connection unit when the
two parts of the unit are separated.

[0013] 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.

[0014] The functions and operative modes of the
sleeve 4 are described, for example, in Italian patent ap-
plication MI2009A002146 filed on 4 December 2009 by
the Applicant.

[0015] 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 between the opening position in figure
2 and the closing position in figures 3 and 4.

[0016] Figures 5-14 show in detail the shape and func-
tion of the petals 6 and 7 of the upstream control valve
5, made in accordance with the present invention. The
shape of petals 6" and 7’ of the downstream valve 5’ is
similar.

[0017] A petal 7 of larger size is shown in figures 9-13,
where itis 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, which
include a step 35 on which a side of the petal 6 of smaller
size interposed between two petals 7 of larger size rests
when valve 5 is closed. Two oblique projections 53 over-
lap 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.

[0018] A petal 6 of smaller size is shown, in turn, in
figures 5-8, where it is seen consisting of an approxi-
mately triangular body 52 which is provided with a round-
ed end 36 with step 37 (fig. 8), which tightly engages the
curved ends 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 cor-
responding projections 53 of the adjacent petals 7 (as
shown in greater detail below), overlap and are restrained
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at fixing points 58 to the upstream surface 57 of the body
52.Petal 6 alsoincludes partially spherical pivoting points
63 (shown in greater detail in figure 12) and a control
heel 64.

[0019] 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. A locking cap 73 is screwed into
the same hole 72 and acts on the neck 71 to keep the
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.

[0020] Similar spherical pins 70 with neck 71 and lock-
ing cap 73 are provided for the petals of control valve &°,
as shown in figures 2 and 3.

[0021] Figures4 and 14 show the closing configuration
of the petals 7 and 6 of the control valve 5. The configu-
ration of the petals 7’ and 6’ of valve 5’ is entirely similar.
[0022] The movementof 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
tothe modes explained in Italian patent MI2009A0021486,
is axially pulled out from the interior of valve 5, thus ceas-
ing the retaining action of the rotatable petals 6 and 7 of
the valve itself.

[0023] 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 adjust-
ment cartridges 21 having a helical external groove are
inserted.

[0024] The leakage speed of the braking fluid is ad-
justed 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 reston the edg-
es 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 controlvalve 5, thus limiting the pressure peak
generated by the water hammer of the petroleum product
to acceptable levels.

[0025] 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 peals 7 in their recesses
60, allow an accurate placement of the petals in the tight
closing position, as shown in figure 14.
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[0026] The petals 6’-7’ of the downstream controlvalve
5’ in the flow direction of the fluids are similarly provided
with fins and projections similar to the fins 59 and the
projections 53 of petals 6-7, and are in turn provided with
automatic closing devices, described in patent applica-
tion MI2010A002248, which by means of appropriate
springs act on the heels of petals 6" and 7’ to determine
the rotation and thus the automatic closing of petals &’
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.

[0027] Forunits having a one-direction flow, the down-
stream valve may thus not be provided with a braking
system but only with the automatic closing device biased
by a spring.

Claims

1. Acontrolvalve (5, 5°) for connection units for flexible
hoses and a connection unit, the control valve (5,5)
comprising a plurality of petals (segments or sectors)
(6,7, 6, 7) rotatable between a position of complete
opening and a position of complete closing, charac-
terized in that said petals (6, 7; 6°, 7°) are rotatable
around pivoting axes defined by spherical pins (70)
interposed between laterally adjacent petals and
provided with a threaded positioning neck (71) in-
serted and screwed in a respective radial hole (72)
of the body (1, 2) of the connection unit.

2. The control valve according to claim 1, character-
ized in that a locking cap (73) is screwed in said
radial hole (72) and tightly abutting against said neck
(71) of the spherical pin (70) for keeping said spher-
ical pin (70) in a suitable position to enable a correct
and precise pivoting between the two adjacent petals
(6,7,6,7).

3. The control valve according to claim 2, character-
ized in that it comprises a sealing gasket (75) in-
serted between said locking cap (73) and said radial
hole (72).

4. The control valve according to claim 2, character-
ized in that said petals (6, 7; 6", 7°) are provided with
partially spherical seats (61, 63) for housing said
spherical pins (70).

5. The control valve according to any one of the pre-
ceding claims, characterized in that the petals (7,
7’) with larger size have a V-shaped end (31), the
sides (32) of which are intended to fluid-tightly abut
against the corresponding sides of other petals (7,
7’) of larger size, and also with lateral sides (33) with
a curved end (34) which include a step (35) on which
a side of a petal (6, 6°) of smaller size interposed
between two petals (7, 7°) of larger size rests when
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the valve (5, 5’) is closed, and in that the petals (6,
6’) of smaller size have a rounded end (36) with a
step (37), which tightly engages the curved ends (34)
of two adjacent petals (79) when the valve (5, 5) is
closed, and straight sides (38) on which the step (37)
continues, which tightly engage the lateral sides (33)
of the two adjacent petals (7, 7°) when the valve (5,
5’} is closed.

Patentanspriiche

1. Steuerventil (5, 5) flr Verbindungseinheiten fir fle-
xible Schlauche und einer Verbindungseinheit, wo-
bei das Steuerventil (5, 5’) eine Mehrzahl von Spei-
chen (Segmente oder Sektoren) (6, 7, 6’, 7°) auf-
weist, die zwischen einer vollstandig offenen Stel-
lung und einer vollstandig geschlossenen Stellung
drehbar sind, dadurch gekennzeichnet, dass die
Speichen (6, 7; 6°, 7°) um Drehachsen drehbar sind,
die durch Kugelstifte (70) definiert sind, welche zwi-
schen seitlich benachbarten Speichen angeordnet
sind und mit einem mit Gewinde versehenen Positi-
onierhals (71) versehen sind, welcher an eine zuge-
ordnete radiale Offnungen (72) des Korpers (1, 2)
der Verbindungseinheit eingesetzt und einge-
schraubt ist.

2. Steuerventil nach Anspruch 1, dadurch gekenn-

zeichnet, dass eine Verschlusskappe (73) in die ra-
diale Offnung (72) eingeschraubtist und dicht schlie-
Rend zur Anlage gegenden Hals (71) des Kugelstifts
(70) kommt, um den Kugelstift (70) in einer geeig-
neten Position derart zu halten, dass eine korrekte
und prazise Drehbewegung zwischen zwei benach-
barten Speichen (6, 7, 6°, 7°) ermdglicht wird.

3. Steuerventil nach Anspruch 2, dadurch gekenn-
zeichnet, dass es eine Dichtungspackung (75) auf-
weist, die zwischen der Verschlusskappe (73) und
der radialen Offnung (72) eingesetzt ist.

4. Steuerventil nach Anspruch 2, dadurch gekenn-

zeichnet, dass die Speichen (6, 7, 6’, 7°) mit teilwei-
se spharischen Sitzen (61, 63) zur Aufnahme der
Kugelstifte (70) versehen sind.

5. Steuerventil nach einem der vorangehenden An-
spriche, dadurch gekennzeichnet, dass die Spei-
chen (7, 7’) mit gréReren Abmessungen ein V-formi-
ges Ende (31) haben, deren Seiten (32) dazu be-
stimmt sind, fluiddicht zur Anlage gegen die entspre-
chende Seiten der anderen Speichen (7, 7°) mit gro-
Reren Abmessungen zu kommen, und die auch
Querseiten (33) mit einem gekrimmten Ende (34)
haben, das eine Stufe (35) umfasst, auf die eine Sei-
te der Speiche (6, 6’) mit kleineren Abmessungen,
die zwischen zwei Speichen (7, 7°9 mit grélReren Ab-
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messungen angeordnet ist, zur Auflage kommen,
wenn das Ventil (5, 5’) geschlossen ist, und dass die
Speichen (6, 6’) mit kleineren Abmessungen ein ab-
gerundetes Ende (36) mit einer Stufe (37) haben,
die dicht schlieRend in Eingriff mit den gekrimmten
Enden (34) von zwei benachbarten Speichen (79)
kommt, wenn das Ventil (5, 5’) geschlossen ist und
gerade Seiten (38) hat, an denen sich die Stufe (37)
fortsetzt, welche dicht schlieRend mit den Quersei-
ten (33) der zwei benachbarten Speichen (7, 7°) zu-
sammenarbeitet, wenn das Ventil (5, 5°) geschlos-
sen ist.

Revendications

Soupape de commande (5, 5’) pour des unités de
raccordement pour tuyaux flexibles et une unité de
raccordement, lasoupapede commande (5,5’) com-
prenant une pluralité de pétales (segments ou sec-
teurs) (6,7 ;6’, 7°) pouvanttourner entre une position
d’ouverture compléte et une position de fermeture
compléte, caractérisée en ce que lesdits pétales
(6,7 ;6°, 7’) peuvent tourner autour d’axes pivotants
définis par des broches sphériques (70) intercalées
entre des pétales latéralement adjacents et prévus
avec un col de positionnement fileté (71) inséré et
vissé dans un trou radial (72) respectif du corps (1,
2) de l'unité de raccordement.

Soupape de commande selon larevendication 1, ca-
ractérisée en ce qu’un capuchon de verrouillage
(73) estvissé dans ledit trou radial (72) et venant en
butée, de maniére étanche, contre ledit col (71) de
labroche sphérique (70) pour maintenir ladite broche
sphérique (70) dans une position appropriée pour
permettre un pivotement correct et précis entre les
deux pétales (6, 7 ; 6’, 7’) adjacents.

Soupape de commande selon larevendication 2, ca-
ractérisée en ce qu’elle comprend un joint d’étan-
chéité (75) inséré entre ledit capuchon de verrouilla-
ge (73) et ledit trou radial (72).

Soupape de commande selon larevendication 2, ca-
ractérisée en ce que lesdits pétales (6, 7 ; 6, 7’)
sont prévus avec des sieges partiellement sphéri-
ques (61, 63) pour loger lesdites broches sphériques
(70).

Soupape de commande selon 'une quelconque des
revendications précédentes, caractérisée en ce
que les pétales (7, 7°) avec une plus grande taille
ont une extrémité en forme de V (31), dont les cotés
(32) sont prévus pour venir en butée, de maniére
étanche au fluide, contre les cdtés correspondants
des autres pétales (7, 7°’) de plus grande taille, et
également avec des cotés latéraux (33) avec une
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extrémité incurvée (34) qui comprennent un gradin
(35) sur lequel un cbté d’'un pétale (6, 6’) de plus
petite taille intercalé entre deux pétales (7, 7’) de
plus grande taille s’appuie lorsque la soupape (5, 5’)
est fermée, et en ce que les pétales (6, 6°) de plus
petite taille ont une extrémité arrondie (36) avec un
gradin (37), qui met en prise, de maniére étanche,
les extrémités incurvées (34) des deux pétales (79)
adjacents lorsque la soupape (5, 5°) est fermée, et
des cotés droits (38) sur lesquels le gradin (37) con-
tinue, qui mettent en prise, de maniére étanche, les
cotés latéraux (33) des deux pétales (7, 7°) adjacents
lorsque la soupape (5, 5°) est fermée.
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helves s pontos sHforduiast

3 AZ wénypont srerinll vereriiszelep, axxal jollomesve, hogy & sandkupak
(73} €3 8 sugdrirdny nyilds (72) kizd dehelysentt 280 Omitdst 78

tartalmas.

4, AL igénypont ssarintl vazerifszaled, azzal jellemerve, hogy 8 zardlapok

{8, 7.8, Ty a gOhmbosapok (70} befogaadsdra szolydld resdegesen gémb

alakl fogskekkel 81, 831 vannak slisha.

5. Az elbzd igényoontok bdmmelyike szerintl veadritszelep, azzal jellemesyve,

hogy 8 nagyobh méretll sdddapoknak (7, 77 Vealak( wégtk 31) van,
4

ameleknek 32 oldaly (32} e srolgainak, hogy & masl szomazddos



¢
s

aagyobb mérelll advdiapoknak {7, 777 8 meghedsdd oldalairs HuidBandren

fotfokikljenek, ¢s lvall veggel (34) rendeliezd okdslsd oldaluk (33) s v

amely Bposdt (38) tartalmaz, smelvan & szalsp 8, §) zad éi?amiéi‘}aﬁ &
Risebb médratl s*ui%n (&8 syvik oldals k&t nagy{m%} merellt z&rdiap {7,
7y KRGzt fekszlk, 68 a kisebb merelll zardlapoknak {8, &) Gpostt (37)
tartalmazd ickerekitell wiolk {38) wan, amealy 8 sselep (8§, &) zdt
allspotaban 88 scomseados zardlap (78} ivelt végdvel (34) szovosan
kaposaladik, €8 ay ogyeney oldalak (38), amelveken 3 |éposd 37

\

folvigtodik, a seelep (5, &) =8 dllspotaban a k& szomszedos 2drdlap {7,

7Ty oldalsd oldalaival {33) szorosan kaposoiddngk,
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