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A fluid ducting valve of the type comprising are interception ball (8) fitted with a through-duct (9) and sealing rings (14,15)
Interposed between such ball and fluid flow ducts (2',3"), in which such through- duct (9) of bail (8) Is located with its longitudinal
axis offset In the downstream direction relative to the axis of rotation of ball (8), when the latter Is rotated to the position of
Interception, the relative distance between the longitudinal axis of duct (9) and the axis of rotation of ball (8) being such that
upstream apertures (9a) of duct (9) are always closed before downstream apertures (9b) move on downstream sealing rings
(15) with the valve either closed or open.
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ABSTRACT

A fluid ducting valve of the type comprising an interception ball (8)
fitted with a through-duct (9) and sealing rings (14,15) interposed
between such ball and fluid flow ducts (27,3"), in which such through-
duct {9) of ball (8) ﬁs.1ocated with its longitudinal axis offset in
the downstream direction relative to the axis of rotation of ball (8),
when the latter is rotated to the position of interception, the
relative distance between the longitudinal axis of duct (9) and the
axis of rotation of ball (8) being such that upsiream apertures (9a) of
duct (9) are always closed before downstream apertures (Sb) move oOn

downstream sealing rings (15) with the valve either closed or open.



BALL VALVE WITH OFFSET THROUGH-DUCT

The object of this invention is a valve of the type with a ball for the
interception and/or diversion, discharge and regulation of fluids, 1n
which the ball is fitted with a fluid flow duct the longitudinal axis

of which 1is shifted in the downstream direction when the ball 1is

rotated to the position of interception of the fluid.

As is known, so-called "ball" valves are substantially comprised of_a
valve body, with a cylindrical cavity to which arrive iwo or more ducts
connected to thé delivery end of the fluid to be distributed or
intercepted, and a ball provided with a longitudinal axial or
transverse duct and cap&b]e of being operated from the outside, located
within such cylindrica1'cavity.and capable of being rotéted so as to
set the axial duct in alignment with the direction of the fluid for the
passage thereof, or conversely with the duct set transversa11yre1ative
. to the direction of the.f1u1d for the interception thereof.
The principal problems associated with the use of such valves are
substantially centred on the sealing rings which surround the ball and
are required to maintain a seal both between the delivery and the
outlet in the two directions and betweeﬁ both outlets and the axis of
control toward the exterior.
Such sealing rings afé liable to be subjected to pressure between the
fixed part and the moving part, for which reason there should be
avoided any wear likely to give rise to clearances which cannot be
remedied.
In particular, the sealing rings located upstream and downstream of the

ball and in the direction of flow of the fluid are subjected to the
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erosive action of the actual fluid, particularly in connection with the
operations of closure and opening of the ball; during such operations,
the axial duct of the ball which is rotated limits the inflow of fluid
via the ball, but does not obstruct it completely; therefore, since the
outflow channel is still open, there is encountered a marked increase
in the velocity of the fluid with generation of turbulence acting on
the upstream and downstream sealing rings, ultimately causing erosion
thereof with resulting loss of sealing.

Such condition is further aggravated by the fact that the fluids to be
intercepted are normally supplied at high pressure and at high
temperatures, as in the case of saturated steam, and it 1s more
apparent in regard to the downstream gasket which is more tikely to be
exposed to such erosion and which is responsible for maintaining a seal
when the valve is open.

There is therefore posed the technical problem of providing a ball
valve in which the sealing rings, particularly the rings located
downstream of the ball and in the direction of flow of the fluid, are
not subjected to the action of the fluid when the said ball is rotated

in order to open and/or close the valve, thus preventing wear thereof

with resulting loss of sealing.

Such technical problem is resolved according to this invention by a
valve for the ducting of fluids, of the type comprising an interception
ball provided with a through-duct and sealing rings located between the
ball and the fluid flow ducts, in which such through-duct of the ball
is located with its Tlongitudinal axis offset in the downsiream
direction relative to the axis of rotation of the ball, when the latier
is rotated to the position of interception, the relative distance

between the longitudinal axis of the duct and the axis of rotation of



1Y

15

2V

29

2095450

3
the ball being such that the upsiream apertures of the duct are always
closed before the downstream apertures move on the downstream sealing
rings with the valve either closed or open.
According to a preferred form of implementation, the valve has sUuch
longitudinal axis of the duct and axis of rotation of the ball located
perpendicular to one another.
In a further form of implementation, such flow duct is subdivided into
longitudinal channels, independent of one another and with paralle]
axes, for the deflection of the flow through the valve by the closure
of at least one of such channels via the upstream sealing ring.
Further details and features may be obtained from the description of an
example of implementation of a valve according to the invention, given

with reference to the attached set of drawings, which show:

In fig. 1 : a section of a valve according to this invention;

In figs. 2a,2b,2c : <pctions according to plotting plane 11-11 of

fig. 1 in relation to various instants of
rotation of the ball for the interception of
the fluid, and
In fig. 3 : an example of the fluid def lection obtained by means of a
valve according to this invention.
As shown in figure 1, the valve according to this invention 1s
comprised of a central body 1 and two flanged attachments 2 and 3
located coaxia]iy'to body 1 and connected thereto by means of screws or
studs 4 and J.
Central body 1 has an internal cylindrical cavity 6 located in the
axial sense, and a cylindrical hole 7 perpendicular to the axis.
Fach flanged attachment 2 and 3 has within it an axial duct 2’ and 3’

so that, when such attachments are fitted to central body 1, internal
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ducts 2’ and 3’ are coaxial with cylindrical surface 6 of central body
1.
Inside cylindrical surface 6 and within the axis of ducts 2’ and 3" 1is
located a ball 8 within which is provided a through-duct 9.
Such ball 8 may be rotated via a shaft 10 capable of being operated
from the outside via a hand lever 11 or by automatic means generically
marked 12.
Shaft 10 operating ball 8 and contained in hole 7 is fitted with seats
13, of known type with rings or the like, located along the axis;
further sealing rings 14 and 15 of annular type are interposed between
ducts 2',3’ and the continuous spherical surface of such ball 8 in
order to achieve sealing against the fluid.
As may be seen from the figures, through-duct 9 which passes through
ball 8 is made with its longitudinal axis offset toward the lower
hemisphere {fig. 2a) relative to the longitudinal axis of ducts ¢’ and
3’ passing through the centre of such ball; as will be clear from the
sequences in figs. 2a,2b,2c, the desired effect is obtained; thus, when
ball B (figure 2a) is rotated to the position of free passage of the
fluid, duct 9 becomes located underneath and paraliel to the axis of
ducts 2,3’ and admits a flow of the desired capacity; however, when it
is desired to intercept the flow of fluid and there is initiated the
rotation of ball 8 around its own axis perpendicular to the
longitudinal axis of ducts 2’ and 3’ (fig. 2b), duct 9 becomes located
in an oblique position in relation to which its inlet end 9a has
already passed beyond upstream sealing rings 14, while outiet end 9b
has not yet arrived at downstream sealing rings 15.
Accordingly, while the supply has already been stopped, the ouiflow of

the residual fluid contained in duct 9 has time to discharge via outlet



10

15

20

25

2095456

5

ob, which is still open, so that the increase of specific velocity and
any turbulence generated can be dealt with before the further rotation
of ball 8 (fig. 2c) moves outlet aperture 9b of duct 9 in relation to
downstream rings 15, passing beyond them to achieve full closure of the
valve, moving duct 9 into a transverse position relative to the
direction of flow and into the downstream part of the ball rotated into
the position of closure,

Any residual fluid which should come into contact with such rings 15
during the last stage of rotation, having now been substantially
stopped, is no longer a cause of erosion or tne 1ike.

1t is entirely self-evident, and therefore not illustrated, that during
the operation of reopening of the valve the rotation in the opposite
direction of ball 8 will move outlet end 9b of the duct in relation to
downstream rings 15 before inlet end 9a has passed beyond upstiream
rings 14 and therefore before duct 9 is supplied with fluid under
pressure, thereby preventing the action of the pressurized fluid
against the downstream sealing rings also during the reopening phase.
By means of a valve according to this invention it is also possible to

achieve the deflection of the fluid without this giving rise to action

on downstream rings 15.

Thus, as shown in figure 3, it is possible to insert 1in duct 9 a
longitudinal baffle 100 provided with longitudinal channels 101 with
axes paralie} to the axis of duct 9, the inlet ends 101a of which may
be intercepted independently of one another by means of partial
rotation of ball 8 which moves the ends to be closed by sealing rings
14: in this manner the flow of fluid is deflected without part of the
sutlet end having to be closed in turn by downsiream rings 15 against

which the pressurized fluid would act and cause undesirable erosion.
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Many variants may be introduced in the constructional implementation of
the valve according to the invention without thereby departing from the
scope of protection thereof; in particular, the form, the section and
the exact positioning of duct 9 may be implemented in different ways 1in
keeping with the capacity features required for a particular

application.
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I claim:

1. A ball valve, comprising:

a valve body having a cylindrical chamber having a valve-body axis;

means forming an inlet port and an outlet port aligned with said chamber and
coaxial with said valve-body axis;

a valve ball rotatable 1n said chamber about a rotation axis perpendicular to said
valve-body axis;

an upstream sealing ring engaging said valve ball and disposed at an upstream
side of said chamber between said valve ball and said inlet port;

a downstream sealing ring engaging said valve ball and disposed at a downstream
side of said chamber between said valve ball and said outlet port;

a through-duct formed in said valve ball as the sole passage through said valve
ball between said inlet and outlet sides, said through duct being offset from said valve
body axis and parallel thereto in an open position of said valve ball effecting
communication between said inlet and outlet ports through said valve ball, said through-
duct having an inlet end passing fully past said upstream sealing ring prior to an outlet
end of said through-duct reaching said downstream sealing ring upon rotation of said
valve ball from said open position into a closed position of said valve ball, said through-
duct lying transverse to said valve-body axis and said outlet end passing fully past said
downstream sealing ring in said closed position; and

an operator externally of said valve body and engaged with said valve ball for

rotating said valve ball from one of said positions into the other of said positions.

2. The ball valve defined in claim 1 wherein said through-duct is formed with partitions
subdividing said through-duct into longitudinal channels independently of one another and

successively closed by passage of said channels past said upstream sealing ring.
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