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(54) VALVE

(57) The invention relates a valve (100) for pipeline
fittings. The valve (100) may be utilized in pipelines car-
rying natural gas, liquefied hydrocarbon gas, liquid pe-
troleum products, water and other fluids. The valve com-
prises a valve body (1), flanges (2) connected to the body

(1), an occluder (3) such as ball plug, seal rings (4) de-
fining seats. The flanges are connected to the body with
the aid of connecting elements (7) for instance in the form
of tubes.
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Description

[0001] The invention relates to a valve, in particular a
ball valve, for use in the field of pipeline fittings. The valve
may be utilized in pipelines carrying natural gas, liquefied
hydrocarbon gas, liquid petroleum products, water and
other fluids. The invention also concerns a process of
manufacturing the valve and a piping assembly including
the valve.
[0002] A known ball valve (described in e.g., utility
model RU No. 139790) comprises a body, flanges for
connection to a pipeline, a ball, resilient gaskets, flanges
connected to the body and made from bent thin rolled
sheet metal, and resilient gaskets mounted in flange
grooves. The main disadvantages of this valve are:

1) presence of an additional welded joint along the
body,
2) presence of a threaded connection of flanges and
body and, as a consequence, lower reliability due to
the use of elements such as bolts and stud bolts
which may loosen spontaneously due to the effect
of pipeline vibrations,
3) mounting of seals in flange grooves, which in-
volves the need for an additional grooving operation
requiring manpower resources. Moreover, the pres-
ence of grooves reduces flange thickness and thus
may compromise flange structural strength.

[0003] The selection of materials for proper manufac-
ture of the valve body and operating elements is a limi-
tation in the field of application of the above known valve.
[0004] The object of the invention proposed is to create
a ball valve having enhanced operational reliability.
[0005] A further object is providing a ball valve entailing
reduced consumption of material for its manufacture.
[0006] An auxiliary object is providing a valve requiring
less labor resources to be put in operation.
[0007] Thus the technical aim of the invention is en-
hancement of the operational reliability of the valve. An
additional aim is reduction in the metal content and de-
crease in valve manufacturing costs.

SUMMARY

[0008] One or more of the above objects and aims are
substantially reached by a ball valve according to one or
more of the appended claims.
[0009] Aspects of the invention are delineated herein
below.
[0010] In accordance with an aspect a ball valve com-
prises a body, flanges connected to the body, an occluder
(for instance a ball shaped occluder), and seal rings de-
fining seats for receiving the occluder; the flanges are
connected to the body with the aid of connecting ele-
ments for example in the form of tubes by properly in-
serting the connecting elements through holes practised
on the flanges and by deforming terminal portions of the

connecting elements creating terminal flanging expand-
ed portions on said connecting elements.
[0011] Connecting the flanges to the body with the aid
of connecting elements, e.g. in the form of tubes, by flang-
ing the latter makes it possible to avoid forming - between
flanges and the valve body - welded joints. Also use of
fasteners (bolts, stud bolts) are avoided, which may loos-
en spontaneously due to the effect of pipeline vibrations,
this significantly enhancing the operational reliability of
the valve.
[0012] Furthermore, connecting the flanges to the
body with the aid of connecting elements in the form of
tubes, by flanging the latter (meaning by forming expand-
ed terminal portions of the connecting elements or tubes
in the form of flanges) reduces the amount of work and
increases valve assembly rate, since it does not require
energy-intensive welding equipment and technical proc-
esses associated with quality control of welded joints
(flaw detection), or staff to assemble threaded joints. Al-
so, the reduction in the number of parts leads to decrease
in the metal for the manufacture of the valve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Aspect of the invention are disclosed in the ap-
pended drawings which show a nonlimiting embodiment
of the present invention, wherein:

- Fig. 1 shows a partially interrupted cross-section of
a ball valve, according to aspects of the invention;
note that the cross section is made along plane I-I
of figure 2, with the exclusion of a portion of fig. 1
showing the cross section of the valve at one of the
connecting tubes 7.

- Fig. 2 shows a front view of the ball valve of fig. 1;
- Fig. 3 shows the ball valve of fig. 1 connected to a

pipeline; fi9g. 3 is a side view, with a partial longitu-
dinal section in correspondence of one of the con-
necting tubes 7.

DETAILED DESCRIPTION OF ONE OR MORE EXEM-
PLIFYING EMBODIMENTS

[0014] With reference to the appended drawings, a
valve 100 is shown.
[0015] The valve 100 may be a ball valve i.e., a valve
hosting a ball shaped or spherical occluder 3 as further
described herein below. Note, however, that the ball
shape of the occluder 3 is not necessitated and that the
occluder 3 may take a different shape as long as it is able
to rotate, relative to the valve body 1, between at least a
closed position, where it interdicts fluid passage, and an
open position (e.g. shown in figure 1), where it allows
fluid to pass through the valve body: for instance the oc-
cluder may be in the shape of a cylinder or of an ovoid
or another solid of revolution and should present a rota-
tion axis coincident with its axis of symmetry and of rev-
olution.
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[0016] Going in further detail, the valve 100 comprises
valve body 1, inlet and outlet flanges 2, and occluder (e.g.
in the form of ball plug) 3, which as explained above is
angularly displaceable between at least the open and the
closed position: in this respect the occluder 3 defines an
axial through channel 3a which - when the occluder is in
the open position - is aligned with the inlet and outlet
apertures 1a and 1b of the valve body 1.
[0017] Inside the valve body 1 or in correspondence
of the valve body inlet and outlet apertures 1a, 1b, the
valve 100 may include respective sealing rings 4 defining
seal seats 4a receiving the occluder surface.
[0018] A stem 5 is connected to the occluder 3: the
stem 5 passes through the valve body 1 and is terminally
connected with operating handle 6.
[0019] The valve 100 also includes opposite flanges
2: each of flanges 2 is coupled to the valve body at one
respective of said inlet or outlet aperture 1a, 1b, as shown
in figure 1. In greater detail, each flange 2 is provided
with a number of through holes 8. Body 1 is connected
to flanges 2 by connecting elements 7, which are config-
ured to provide a reliable non-detachable connection: in
practice each connecting element 7 has a connecting
body which passes through a respective of said through
holes 8 in one flange and through a respective and axially
aligned through hole 8 in the opposite flange, as shown
in figures 1 and 3; the connecting element 7 shall leave
an axial passage 7’ (see figure 3) open between the
through holes and is therefore preferably designed in the
form of a tubular connecting element. Each connecting
element 7 also presents a terminal collar 7a which is ra-
dially larger than the radial dimension of the through holes
in each flange such that each connecting element 7 ax-
ially blocks the two flanges 2 relative to the valve body 1.
[0020] Note that the flanges 2 may have a varying
number of through holes for receiving a respective
number of connecting elements: for instance figure 7
shows the case where each flange 2 has four through
holes 8 for receiving 4 (four) corresponding connecting
elements 7. It is however not excluded that the through
holes 8 and corresponding connecting elements 7 may
be 8, 12, 16 or 20, depending on the size of the valve.
[0021] As to the connecting elements 7 they may be
made in any suitable material: for instance they may be
in metal and the collars 7a may be obtained by mechan-
ically deforming the terminal portions of each connecting
element during the assembling process of the valve.
[0022] As already mentioned, the connecting elements
7 are preferably tubular and thus form connecting tubes
with radially expanded ends defining said collars 7a. The
connecting elements may alternatively be in the form of
bushes or a sleeves or rolled sections of thin material or
take any other shape suitable to define opposite collars
7a and create an axial connection between the two op-
posite flanges 2 while leaving a passage open for inser-
tion of a fastener as further described herein below. Note
that one of the collars may be pre-formed (for example
in case one uses pre formed tubular rivets as connecting

elements 7) while at least one of the collars 7a is formed
during the manufacturing process of the valve 100.
[0023] Moving now to a more detailed description of
the flanges 2, it should be noted that each flange is pref-
erably of discoidal shape comprises a discoidal body with
a central portion 2a delimiting a central aperture 2b and
a peripheral portion 2c. The central portion 2a is generally
flat and configured to match one of the front faces of the
valve body, with the central aperture 2b is aligned with
the inlet or outlet aperture of the valve body 1. The pe-
ripheral portion 2c of each flange (see figure 1) extends
radially outside the central portion 2a and presents said
through holes 8; in greater detail, the peripheral portion
has a first zone extending transverse to the central por-
tion 2a, a second zone in prosecution to the first zone
extending transverse to the first zone and parallel to the
central portion of the flange (the holes 8 are located in
correspondence of the second zone of each flange pe-
ripheral portion) and optionally a third zone representing
the external border of the flange emerging transversally
with respect to the second zone. In one aspect - as shown
in figure 1, the peripheral portion of each flange presents
in cross section a U-shaped conformation.
[0024] Flanges 2 may be made in any suitable manner:
for instance they may be obtained from a foil or a plate
or a sheet or a web of metal such as for example from
rolled sheet stock. Flanges may be obtained by mechan-
ical deformation: for instance flanges may be stamped
from said foil or sheet or plate or web of metal and then
the through holes and the central aperture formed or the
final flange may be directly obtained by combined stamp-
ing and punching from a foil or a plate or a sheet or a
web of metal. The rigidity and strength of flanges 2 are
provided by the first and optional third zone of the flange
which define stiffening ribs or by forming stiffening ribs
on the flange during manufacture.

MANUFACTURING PROCESS

[0025] The manufacturing process of a valve 100 ac-
cording to aspects of the invention is as follows. The be-
low described process applies to the valve 100 described
above and to a valve as per one or more of the appended
claims.
[0026] The process comprises preparing the valve
body 1 in proper position, inserting the occluder 3 inside
the valve body and placing in the appropriate position
the annular elements 4. The stem 5 may be angularly
fixed to the occluder either at this stage or after, e.g. after
coupling the flanges 2 to the valve body.
[0027] The two flanges 2 (which we may refer to as
inlet and outlet flanges 2) are then associated to the re-
spective sides of the valve body in correspondence of
inlet and outlet apertures 1a and 1b. The connecting el-
ements 7 are inserted into the through holes in the flanges
and one or both the collars 7a formed in order to axially
block the two flanges 2 against the valve body 1. Note
that insertion of the connecting elements 7 and/or forma-
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tion of the collars 7a may take place while keeping the
connecting elements at a relatively high temperature in
order to facilitate thermo forming of the collars and - ad-
ditionally - achieve axial contraction of the connecting
element once cooled back to ambient temperature. De-
pending upon the material used for the connecting ele-
ment said high temperature may be higher than 100 °C,
more optionally higher than 300 °C, even more optionally
higher than 600 °C. Axial contraction promotes tight
packing and reliable and strong assembly of the flanges
with the valve body 1.
[0028] The faces of the valve flanges may roughened,
either mechanically by means of abrasive tools or by me-
chanically working the surface (lathe, shot-blasting, sand
blasting or other) or chemically, and form a very tight
connection against the surface of the valve body or that
of the sealing rings (as shown in figure 1).
[0029] Thanks to the design of valve 100 and in view
of the above manufacturing process connecting body 1
to flanges 2 by flanging (i.e. by forming one or both the
collars 7a) does not require energy-intensive welding
equipment and technical processes associated with
quality control of welded joints (for flaw detection). Also
no staff is required for to assemble threaded joints. The
body is connected to the flanges by deforming the con-
necting elements and thus clamping the flanges under
pressure and simultaneously flanging the connecting el-
ements or connecting tubes 7 mounted in the through
holes present in the flanges.
[0030] The solution described above has several ad-
vantages: it has been found to ensure seal-tightness and
to extend the use of gasket material (including rubber)
at temperatures above zero.
[0031] The valve now proposed does not require weld-
ing the valve body to the flanges. As a consequence, the
number of parts and amount of work are reduced, and
the assembly rate for making the valve is increased. The
absence of removable fasteners enhances the opera-
tional reliability. Furthermore, a valve which has the body
and flanges shaped as described and connected with the
aid of the described connecting elements, has a smaller
axial length as compared to analogous valves, which al-
lows it to be installed in a restricted space.
[0032] Valve parts which are in contact with the work-
ing fluid and the ambient environment are may subjected
to protective anticorrosion treatment (using various
methods, including galvanizing, painting, surface cover-
ing with protective layers). Introduction of anticorrosion
treatment makes it possible to extend the field of appli-
cation, and also to increase the service life and effective
utilization of the valve.

INSTALLATION and OPERATION

[0033] The valve 100 operates in the following manner.
[0034] The valve is secured in a pipeline system by
means of stud bolts applied as shown in figure 3: basically
the terminal flange 103 of a first pipe 101 is approached

to the inlet flange 2 while the terminal flange 104 of a
second pipe 102 is approached to the outlet flange 2 of
the valve (this may evidently be accomplished by moving
one or both the pipes 101, 102 or by properly inserting
the valve 100 between the terminal flanges of the two
tubes). Fasteners such as bolts 105 have respective
stems which are inserted via the through holes 8 in each
of the two flanges 2 of the valve 100 and through the
corresponding openings 105, 106 in the pipes flanges
102, 104 passing all the way through the connecting el-
ements 7. The bolts are then tightly fixed to block flanges
103, 104 against flanges 2: for example each of said bolts
may have a male threaded portion designed to couple
with a corresponding female threaded portion present on
a respective nut coupled to the respective bolt stem ap-
plying an axial clamping force and thus forming a bolted
joint.
[0035] The valve 100 serves to selectively open or shut
off the flow of working fluid. This design solution allows
the valve to be located in any spatial position, which fa-
cilitates installation. The valve is operated by turning the
valve handle e.g. by 90° into the "open-closed" positions.
In the "open" position, the through aperture of the plug
coincides with the pipeline aperture and a stream of fluid
flows through the pipeline. When the handle is turned to
the "closed" position, the valve shuts off the stream of
fluid.

Claims

1. A valve (100) comprising:

- a valve body (1) having at least an inlet aperture
(1a) and an outlet aperture (1b),
- an occluder (3) housed in the valve body (1)
and presenting a through channel (3a), the oc-
cluder being configured to rotate, relative to the
valve body (1), between at least a closed posi-
tion, where it prevents fluid passage between
said inlet aperture (1a) and said outlet aperture
(1b), and an open position, where it allows fluid
to pass from the inlet aperture to the outlet ap-
erture through said channel (3a),
- opposite flanges (2) coupled to the valve body,
wherein each flange is provided with a number
of through holes (8),
- connecting elements (7) securing the flanges
(2) to the valve body (1), wherein each connect-
ing element (7) has a connecting body which
passes through a respective of said through
holes (8) in one flange 2 and through a respec-
tive and axially aligned through hole (8) in the
opposite flange (2), each of said connecting el-
ements (7) being configured to at least axially
constrain the two flanges (2) relative to the valve
body (1).
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2. A valve according to any one of the preceding claims
wherein each connecting element (7) has a radially
internal axial passage (7’) extending between the
opposite ends of the connecting element (7).

3. A valve according to any one of the preceding claims
wherein each connecting element (7) presents a tu-
bular shape.

4. A valve according to any one of the preceding claims
wherein each connecting element (7) also presents
a terminal collar (7a) which is radially larger than the
radial dimension of the through holes (8) in each
flange such that each terminal collar may abut
against a surface portion of each flange and axially
block the two flanges (2) relative to the valve body
(1), optionally wherein each collar (7a) is shaped as
an annular flange.

5. A valve according to any one of the preceding claims
wherein each one of flanges (2) has a plurality of
angularly spaced through holes for receiving a re-
spective identical number of connecting elements
(7),
optionally wherein each flange (2) has at least three,
preferably at least four, through holes for receiving
corresponding connecting elements (7),
and wherein said through holes in each one of flang-
es (2) are uniformly angularly spaced and axially
aligned with the corresponding holes in the other and
opposite flange.

6. A valve according to any one of the preceding claims
wherein each flange (2) has:

- a central portion (2a) delimiting a central aper-
ture (2b), said central portion (2a) having a
shape configured to match one of the front faces
of the valve body with the central aperture (2b)
aligned with one of the inlet or outlet aperture
(1a, 1b) of the valve body (1), and
- a peripheral portion (2c) extending radially out-
side from the central portion (2a) and presenting
said through holes (8).

7. A valve according to claim 6 wherein the peripheral
portion (2c) of each flange has:

- a first zone extending transverse to the central
portion (2a) and directed towards the opposite
flange,
- a second zone extending in prosecution and
transverse to the first zone, the second zone ex-
tending optionally parallel to the central portion
of the flange, and
- an optional third zone representing the external
border of the flange emerging transversally with
respect to the second zone and directed apart

from the opposite flange.
wherein the through holes in each flange are
positioned in correspondence of the second
zone of the peripheral portion.

8. A valve according to claim 7, wherein the peripheral
portion of each flange has a third zone representing
the external border of the flange emerging transver-
sally with respect to the second zone, optionally par-
allel to the first zone, and directed apart from the
opposite flange, the first, second and third zones be-
ing configured to confer to the cross section of the
peripheral portion of each flange a U-shaped con-
formation.

9. A valve according to any one of the preceding claims,
wherein the occluder (3) has the shape of a solid of
revolution, said solid of revolution being one selected
in the group comprising:

a sphere or ball,
a cylinder,
an ovoid,
wherein the occluder present a rotation axis rel-
ative to the valve body coincident with its axis
of revolution;
and/or wherein the valve has a stem (5) con-
nected to the occluder (3), wherein the stem (5)
passes through the valve body (1) and is termi-
nally connected with operating handle 6 for an-
gularly driving the occluder between said open
and closed positions.

10. Valve according to any one of the preceding claims
wherein inside the valve body (1) or in correspond-
ence of the valve body inlet and outlet apertures (1a,
1b), the valve (100) includes respective first and sec-
ond sealing rings (4), axially spaced from one anoth-
er and each defining a respective seal seat (4a) re-
ceiving the occluder surface, the first and second
sealing rings (4) defining the axial position of the oc-
cluder (3) relative to the valve body (1).

11. A valve according to claim 10 wherein the respective
first and second sealing rings (4) are located respec-
tively at the valve body inlet and outlet apertures (1a,
1b), and wherein each one of the two opposite flang-
es (2) is coupled to the valve body at one respective
of said inlet or outlet aperture (1a, 1b) and abuts
against a front exposed surface of each sealing ring
(4),
said flanges axially containing the valve body (1) and
axially blocking said sealing rings (4) to the valve
body (1).

12. A process of manufacturing a valve (100) according
to any one of the preceding claims, the process in-
cluding the following steps:
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- preparing the valve body (1),
- positioning the occluder (3) inside the valve
body (1),
- associating the two flanges (2) to respective
axially opposite sides of the valve body in cor-
respondence of said inlet and outlet apertures
(1a and 1b),
- inserting connecting elements (7) into the
through holes in the flanges (2),
- forming one or both the collars (7a) and axially
blocking the two flanges (2) against the valve
body (1).

13. A process according to claim 12, wherein one or both
said collars (7a) in each connecting element are
formed, by mechanical deformation of the connect-
ing element terminal portions, after insertion of the
connecting element (7) in the two corresponding
through holes (8) of opposite flanges.
optionally, wherein insertion of the connecting ele-
ments (7) and/or formation of the collars (7a) takes
place while keeping the connecting elements at a
temperature higher than 100 °C, more optionally
higher than 300 °C, even more optionally higher than
600 °C, and wherein after formation of one or both
said collars, a step of cooling take place causing axial
contraction of the connecting element.

14. A process according to any one of claims 12 or 13,
wherein positioning the occluder (3) comprises:

- inserting the occluder (3) into the valve body
(1), and
- locating respective first and second sealing
rings (4) respectively at the valve body inlet and
outlet apertures (1a, 1b),
wherein each one of the two opposite flanges
(2) is coupled to the valve body at one respective
of said inlet or outlet aperture (1a, 1b) and abuts
against a front exposed surface of each sealing
ring (4), said flanges axially containing the valve
body (1) and axially blocking said sealing rings
(4) to the valve body (1).

15. A piping assembly comprising:

- a first pipe (101) having a terminal flange (103)
provided with a number of through openings,
- a second pipe (102) having terminal flange
(104),
- a valve (100) according to any one of preceding
claims from 1 to 11 and/or a valve manufactured
using the process of any one of claims from 12
to 14, wherein the valve (100) is inserted be-
tween said first pipe terminal flange (103) and
said second pipe terminal flange (104),
- fasteners (105) having respective stems insert-
ed via the through holes in each of the two flang-

es (2) of the valve 100 and through correspond-
ing openings (105, 106) in the pipes terminal
flanges (102, 104), said fastener stems passing
through the axial passages (7’) of the connecting
elements (7), said fasteners having tightening
means to block flanges (103, 104) against flang-
es (2), optionally wherein each of said fasteners
comprises a bolt having a male threaded portion
designed to couple with a corresponding female
threaded portion present on a respective nut
coupled to the bolt stem.

9 10 
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