Office de la Propriete
Intellectuelle
du Canada

Un organisme
d'Industrie Canada

Canadian
Intellectual Property
Office

An agency of
Industry Canada

CA 2401774 A1 2002/07/11

(21) 2 401 (74
12 DEMANDE DE BREVET CANADIEN

CANADIAN PATENT APPLICATION
(13) A1

(51) CLInt.//Int.CL." F16K 5/06, F16K 35/00, F16B 41/00

(71) Demandeur/Applicant:
GIACOMINI S.P.A.,IT

(72) Inventeur/Inventor:
GIACOMINI, LUCA, IT

(74) Agent: OSLER, HOSKIN & HARCOURT LLP

(86) Date de déepé6t PCT/PCT Filing Date: 2001/12/28

(87) Date publication PCT/PCT Publication Date: 2002/07/11
(85) Entree phase nationale/National Entry: 2002/08/28

(86) N° demande PCT/PCT Application No.: EP 2001/015363
(87) N° publication PCT/PCT Publication No.: 2002/053956
(30) Priorité/Priority: 2000/12/29 (CO00A000027) IT

(54) Titre : CLAPET AMELIORE POUR SYSTEMES AU GAZ

(54) Title: IMPROVED VALVE FOR GAS SYSTEMS
72
777777777777 77777777722y, 29, L o
ah"?
" 4\//% § 4 ~
LAVAR
\\f\ N
a\ \n
N \§§ N NN\
NS %\P ,,,/ ),
IW il f
NEER
R K,
\\\\\\w\\ IIIIIIIA
MED \\Fm<< 2,
J
(57) Abrége/Abstract:

An Improved ball valve (1), In particular for gas systems, comprises a tampering indicating seal (25) made by injection molding a
synthetic or metal material into cavities (19; 21; 22) formed In the screw-clamping nut assembly (11, 13) and including a cap
outer portion (29) which substantially covers the surface of the outer face of the nut (13) and/or extending (29A) on the side

surface of said nut (13).
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(57) Abstract: An improved ball valve (1), in particular for gas systems, comprises a tampering indicating seal (25) made by in-
o jection molding a synthetic or metal material into cavities (19; 21; 22) formed in the screw-clamping nut assembly (11, 13) and
including a cap outer portion (29) which substantially covers the surface of the outer face of the nut (13) and/or extending (29A) on

the side surface of said nut (13).
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IMPROVED VALVE FOR GAS SYSTEMS

Background of the invention

The present invention relates to an improved ball valve,
specifically designed for domestic and industrial gas systems, according to
the preamble of claim 1.

Ball valves in general, and in particular for domestic and
industrial gas systems, can optionally comprise tampering indicating
means, designed to clearly indicate a possible tampering of the valve
manual operating elements, such as operating knobs, levers or the ke,
which will be hereinafter generically called “driving lever”, and which are
coupled to a screw element for rotatively driving a valve ball shutter, by
geometrically engaging it, and being clamped on said screw element by a
clamping threaded nut engaged on a free threaded end portion of the screw
element.

The above mentioned a geometric fitting is usually performed
by providing two parallel and opposite flat portions at the free threaded
end of the screw element and a corresponding opening, having paralle]
sides coupled by portions of a circumference of a diameter corresponding
to the screw outer diameter, through the lever, so as to engage the

clamping nut on said threaded portions of the screw. In particular, after

CONFIRMATION COPY
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having assembled and locked the lever by the nut, between the inner
circumference of said nut and said screw flat portions, two free chambers,
closed at the bottom by the lever and freely communicating at the top
thereof with the outside, will be formed.

For meeting machining accuracy requirements, the outer
threaded end of the screw 1s moreover formed with a blind hole which,
upon assembling, is left free.

Starting from the above disclosed prior art ball valve
construction, two approaches for indicating a possible tampering have
now been herein devised, the first of which provides to apply a colored
paint drop or strip extending from a point of the nut side surface to the
adjomning underlying driving lever, thereby a tampering of the lever, i.e. an
unthreading of the nut, would cause an visually detectable breaking of the
paint drop or strip.

However, 1n actual practice, such a visual detection of the
paint drop or strip breakings i1s hindered both by the small surface of the
paint drop or strip and by the fact that said breaking usually consists of a
thin cross slit which, upon re-screwing the nut, would be not longer
apparent.

The main drawback of this approach, however, is that, the
tampering can be easily concealed by simply applying a further paint strip
or drop on the broken slit.

The second approach, being adopted by the Applicant,
provides to use a nut housing therein, at its outer end, a plastic material

ring which, upon threading the nut on the screw. is self-threaded on the
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screw to be clearly seen from the outside. Thus, upon unthreading said
nut, the plastic material ring, which i1s properly colored, disengages
therefrom to clearly indicate its tampering.

The above mentioned approaches, moreover, can be hardly
standardized by some Foreign State Authonties, for example based on the
European standard En 331/1998 stating a lot of requirements on visually

showing possible tamperings 1n ball valve.

Summary of the invention

Accordingly, the aim of the present invention 1s to provide a

ball valve in which 1t would be very easy to visually show possible
tamperings thereof.

The above mentioned amm 1s achieved, according to the
invention, by a ball valve having the features of claim 1.

Further advantageous embodiments are disclosed in the
dependent claims.
Claim 2 discloses a very simple embodiment of the invention, having a
single anchoring cavity and providing an easily visually detectable anti-
tampering seal, anchored 1n a reliable manner.
Claim 3 discloses a first modified embodiment including a double
anchoring cavity.
Claim 4 discloses a triple anchoring chamber, providing a very reliable

anchoring or clamping of the valve anti-tampering indicating means.
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As disclosed in claim 5, the outer portion of the anti-tampering means or
seal extends through the overall outer face of the clamping nut, thereby it
can be clearly univocally seen.
This vision facility and clearness is further improved by the solution
claimed 1n claim 6.
As disclosed in claim 7, the anchoring cavities provided herein have a
small height thereby conventional or depressed clamping nuts can be used.
As disclosed in claim 8, a plastic material or a low melting metal or metal
alloy, such as alead, tin alloy, can be used as the injectable or molding
material.
As disclosed in claim 9, it is possible to clearly wvisually detect a
performed tampering.
Thus it should be apparent that the invention provides a lot of important
advantages, such as a visually clear indication of a tampering. Moreover,
upon tearing away, the anti-tampering seal cannot be reconstructed
thereby providing a permanent tampering indication. While the herein
proposed anchoring cavities can be suitably dimensioned and shaped
appropriately depending on their molding material, it 1s advantageously
possible to use the cavities already existing in prior ball valves, so as to
use them either fully or partially as anchoring cavities for anchoring the
injected material therein.

A further advantage is that the subject anti-tampering seals
are firmly clamped in the cavities housing the molding material which,

during the injection molding operation, will fill in any undercuts formed
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by the clamping nut thread and/or any slots formed in the screw centering
blind hole, or the roughness of said anchoring cavities.

A further advantage is that, the molding material can
comprise any desired plastic materials or low melting metals or metal
alloys. By using conventional or recessed nuts, 1t 1S moreover possible to
reduce the height of the screw threaded portion, to provide a
corresponding reduction of the required material amount. Even 1f small,
such a material saving would be very important in a large series making
said ball valves.

Yet another advantage is that the injection molding of said
filling material is advantageously performed after having tully assembled
and possibly tested the valve, thereby the anti-tampering seal also assure a
perfectly reliable operation of the valve.

Yet another advantage is that the injection head, or injection
molding head, has a simple bush shape and is removably fitted, by a

geometrical type of engagement, on the valve locking nut/screw assembly.

Brief description of the drawings

Further characteristics, advantages and details of the
improved ball valve according to the present invention will become more
apparent hereinafter from the following disclosure of some embodiments
thereof, which are shown, by way of an example, in the accompanying

drawings, where:
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Figure 1 is a vertical longitudinal sectional view of an

improved ball valve according to the present invention, taken along the

cross-sectional plane 1-1 of figure 2;

Figure 2 is a further cross-sectional view taken along the
section plane ii-ii of figure 1;

Figure 3 illustrates, on an enlarged scale, the detaill A of
figure 2;

Figure 4 is a top plan view of the valve ot figures 1 to 3;

Figure 4A is a detail top view showing the end portion of the
drive lever of the ball valve of figures 1 to 4;

Figure 4B shows a detail like that of figure 4A of a simplified

modified embodiment of the geometrical fitting of the drive lever and

valve screw,

Figure 5 is a perspective view illustrating the valve of figures

1to4,

Figure 6 is a detail perspective view illustrating the clamping

nut/screw assembly of figure 5, and the tampering seal therefor; and

Figure 7 illustrates a detail like that of figure o, showing a

modified embodiment of the anti-tampering seal.

Description of the preferred embodiments
Through the figures, like parts have been indicated by like

reference numbers.

With reference to a prior ball valve 1, for example a gas ball

valve, it comprises a valve body 2 having an inlet 3 and an outlet 4, or
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vice-versa, and a chamber 6 arranged therebetween for housing therein a
ball shutter 7 having a throughgoing hole 8 supported by opposite gaskets
9 and engageable by a driving screw 11 thereon can be assembled, by a
seometrical type of engagement, a drive lever 12 to be clamped on said
screw 11 by a clamping nut 13.

As shown in figure 4, for geometrically engaging said lever
12 and screw 11, the latter comprises, in the shown embodiment, two
opposite flat portions 14, 16, while the lever 12 comprises a corresponding
recess 17, see figure 4A.

At the threaded end portion 18 of the screw 11 an axial blind
hole 19 is moreover provided .Upon assembling the clamping or locking
nut 13 on the threaded end portion 18, between said screw 13 and flat
portions 14, 16 of the screw 11, two chambers 21, 22, closed at the bottom
by the top side of the lever 12 and, leading, at the top thereof, to the
outside, are formed.

Said screw 11 and lever 12 can also be geometrically mated
by using a single flat portion on the screw, for example the flat portion 14,
to provide the recess 17A in the lever 12 with the configuration shown n
figure 4B.

Said engagement of the screw 11 and lever 12 can also be
made without providing flat portions on the screw 11, but merely a
throughgoing pin orthogonally passing through the engagement end
portion of the lever 12 and the screw 11, in a not shown manner.

Starting from the above disclosed prior art valves, the

invention provides to include therein an anti-tampering seal, specifically
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designed for indicating an occurred tampering, which i1s formed 1n
anchoring or clamping cavities which advantageously can be either
already formed in said valves or can be specifically formed.

Reference is made at first to the anti-tampering seal provided
for valves of the type shown 1n figures 1 to 5.

According to the invention, the subject anti-tampering seal 25
is formed by injecting an injectable or molding material into at least a
cavity of the assembly formed by the threaded end portion 18 of the screw
11 and clamping nut 13, which at least an anchoring cavity can comprise
the axial blind hole 19. In the shown embodiment, the anchoring cavity
further comprises two opposite cavities 21, 22 adjoining said blind hole
19, said cavities 19, 21 and 22 being all outward opened. Thus, by
providing an injection head 26 adapted to be fitted on the clamping nut 13
and having a dome top 27, said cavities 19, 21 and 22 will be held n a
communicating relationship. Accordingly, by injecting an 1njectable
material into said chambers, they will be continuously filled in by said
injectable material which, during the injection, will occupy the cut-outs
formed, for example at the thread portions of said chambers 21 and 22 and
possible annular slots 28 formed in the axial blind hole 19, as shown in
figure 3. Figure 3 shows moreover that the top 27 of the injection head 26
allows to provide the seal 25 with an outer portion 29, in the form of a disc
cap, which substantially cover the overall outer face of the nut 13.

In the embodiment shown 1n figure 7, the injection head 26
forms a downward directed extension 29A of the cap 29, thereby

providing a cup configuration, which will be much more visually apparent
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than that of a seal 25 having a dome outer portion 29, as shown in figure

0.

The teaching of the invention of forming an anti-tampering
seal 25 including three anchoring cavities, can be obviously also applied
to valves having anchoring cavities of different number and/or
configuration, or to a different type of geometric fitting, as shown, for
example 1n figure 4B.

In actual practice, anyhow, the injection of said injectable
material will be performed by conventional plastic material or metal
material injection molding methods, for example for injecting lead, tin or
alloys thereof, i.e. low-melting metals, thereby the injecting molding
apparatus and methods will not be herein disclosed in further details since
they are well known to one skilled in the art.

Finally, it should be pointed out that the firm anchoring
provided by the invention also allows to reduce the height of prior nuts 13
including a plastic material ring 13A, or use conventional or recessed nuts,
thereby reducing the heights of the anchoring cavities 19, 21 and 22 and
that of the threaded portion of the screw 18 with a consequent decreasing
of the material amount and machining steps for forming the screw.

[t should be moreover apparent that the anti-tampering seal 23
can also be made on an already assembled and tested valve, thereby
providing a very reliable valve.

In operation, an unthreading of the locking nut 13, or a

tampering of the valve 1, will break the seal 25, to detach its outer portion,
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having a cap shape in the illustrated embodiment, thereby rendering
clearly visually detectable said tampering.

This visual detection capability can be further enhanced by
using a properly colored molding material, contrasting with the color ot
the lever 12 or valve body 2.

From the above constructional and functional disclosure, it
should be apparent that the invention allows to efficiently solve the above
mentioned aim and achieve the mentioned advantages. In actual practice,
in addition to using the above mentioned anchoring cavities, 1t would be
also possible to provide further anchoring cavities in the screw/anchoring
nut assembly, for example by forming a cross hole passing through the nut
and screw, in a not shown manner, or providing the cap portion with
different shapes, without departing from the scope of the invention.

In addition to gas system ball valves, the improved ball
valves according to the present invention can also be used In any

application fields, such as in hydro-thermal-samitary systems.
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Claims

1. An improved ball valve, in particular for gas systems, comprising a
valve body with an inlet and an outlet and a chamber arranged between
said inlet and outlet for housing a ball actuator supported by opposite
gaskets and adapted to be engaged by a driving screw thereon 1s mounted,
by a geometrical type of engagement, a drive lever, which can be locked
on said screw by a clamping nut, characterized in that in at least an
anchoring cavity (19; 21; 22), provided either individually or in
combination in the assembly formed by the threaded end portion (18) of
the screw (11) and the clamping nut (13), an 1njectable molding material
tampering indicating seal (25) 1s formed which 1s injected into said at least
a cavity (19; 21; 22) and having a well visible, 1.e. large surface, outer
portion (29).

2. An mmproved ball wvalve according to Claim 1,
characterized 1n that said anchoring cavity is formed by an axial blind
hole (19) extending 1n said threaded end portion (18) of the screw (11) and
leading to the outside.

3. An mmproved ball valve according to Claims 1 and 2,
characterized 1n that said anchoring cavity further comprises at least a
further cavity (21 or 22) adjoining said axial hole (19) and formed
between an outer tlat portion (14 or 16) of the screw (11) and the inner
threaded surface of the clamping nut (13) clamped on said screw (11).

4. An mproved ball valve according to Claims 1 and 2,

characterized 1n that said anchoring cavity further comprises two
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adjoining and opposite cavities (21, 22) formed by two outer opposite flat
portions (14, 16) of said screw and the inner threaded surfaced of said
clamping nut (13) clamped on said screw (11).

5. An improved ball valve according to one or more of the
preceding claims, characterized in that the well visible outer portion ot
the tampering indicating seal (25) has a cap disc-like shape (29)
substantially covering the outer face of said clamping nut (13).

6. An improved ball valve according to Claim 5, characterized in
that said disc-like cap (29) downward perimetrically extends on said
clamping nut (13).

7. An improved ball valve according to one or more of the preceding
claims, characterized in that said clamping nut (13) comprises either a
conventional or a recessed clamping nut.

8. An improved ball valve according to one or more of the preceding
claims, characterized in that said material, to be applied by injection
molding methods or the like methods, comprises a plastic material or a
low melting metal or metal alloy such as tin, lead or alloys thereot.

9. An improved ball valve according to one or more of the preceding
claims, characterized in that said material forming said tampering

indicating seal (25) is colored in a color contrasting against the color of
said drive lever (12) and/or said valve body (2).
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