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Title of Invention

PNEUMATIC VALVE GROUP WITH EASED INSTALLATION AND

MAINTENANCE
Detailed Explanation of the Invention

[
[
[
[
[
[ The present invention refers to a pnematic valve group

E with eased installation and maintenance.

E In the field of pneumatic valves, for reguirements of
[ simplification. of the installation and mnmaintenance
E operations, valve groups are used, waiere the pneumatic
[ valves arxe arrxanged next +o¢ each other, occupying
E relatively small spaces.

( such groups which are known in the prior art 'comprise a

E common modular base uvpon which tha various valves are
[ mounted, Each valve is thus connec:ied to the <ommon
E base placing sultable gaskets in betwsen,

E In this way, a rational:j.sation of ipstallation and
[ maintenance 1is obtained with respect to  mounting
E individual wvalves next to each other and locked in a
[ pack by tie rods, but various problers remain unsolved.

E F;ér example, there can be poor seals between valve and
[ common base, as stated above, or between valve and
E valve, in the case of elements which can be interfaced
[ with each other.

E  The purpose of the present invention is therefore that
E of avoiding the aforementioned drawbacks and in
[ particular that of reallsing a pneumatic valve group .
E »  with eased installation and maintenance which allows
[ the encumbrance and the number of nieces which are to
[

[

[

L
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be managed to be reduced, as well as the poorness of
seal to be substantially reduced.
Another purpose of the present invention is that of
realising a pneumatic valve group with eased
installation and maintenance which allows goocd
flexibility of use, also with the possibility of easy
expansion of the number of valves used.
Another purpose. of the present invention is that of
realising a pneumatic valve group with  eased
installation and maintenance which is particularly
reliable, simple and functional at a relatively low
cost.
These and other purposes accordimny to the present
invention are achieved by realising a pneumatic valve
group with eased installation and maintenance as
outlined in c¢laim 1.
Further characteristics are foreseen in the subsequent
claims.
The characteristics and advantages 0¥ a pneumatic valve
group with eased installation and maintenance according
to the present invention shall beconme clearer from the
following description, given as an ¢xample and not for
limiting purposes, referring to the attached schematic
drawings, in which:

Brief Explanation of the Drawings
figure 1 is an axonometric view of a pneumatic valve

group according to the present invention, where up to
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eight valves can be inserted;

figure 2 shows an axonometric and exyloded view of Two
pneumatic valve groups which are connected to each
other, with the possibility of up to four valves belng
inserted in each of such groups;

figure 3 is an axonometric and explocled view of one of
the valve groups shown in Tfigure 2, where the
components associated with‘it for iis operation, such
as ferrules, spools and bases are illustrated;

figure 3a is a plan view from below o figure 3;

figqure 4 is a side section view of figure 3a assembled,
taken according to the line IV-IV of Figure 3a;

figure 5 is a side section view of figure 3a assembled,
taken according to the line V-V of fijure 3a;

figures 6a, 6b and 6c are side views where three types
of connection. of the valve groups, according to the
invention, are illustrated, with utilities;

figures 7a, 7b and Tc show axonometric groups of two,
four and eight wvalves, respectively, equipped with
plates for alectronic connection;

figure 8 is an axonometric view of the three valve
groups of figures 7a, b and 7c, connected to each
other in a forked structure;

figure 9 is a plan view of differen: groups associated

and supplied different pressures.

With reference to the figures, a pnaumatic valve group



L T T e T e T e T e T e B e Y e |
[ T e T e R |
L T e T e T e T e T s T e T s T s B e T e T e T e T e T e T e T e T e T e T e T T e T e T e B
L T T e T e T e T e T e T

(13) JP 2004-36880

Wwith eased installation and maintenance is shown,

wholly indicated with 10, and in the illustrated
exanple, according to the present inrention, comprises
a body or blank 12, which is substantially
parallelepiped.

Such a body 12 is crossed by througa-ducts, generally
with a circular section. More 3pecifically, the
parallelepiped is crossed by two series of ducts,

transversal to each other, for example perpendicular.

A series of first through-ducts 14 crosses the
parallelepiped between two side faces, such ducts 14
having axes parallel to each other. They are elght in
musber in figﬁre 1.

A series of second perpendicular through-ducts 16 and
17 intersecting the first ducts 14, crosses the
parallelepiped between another two side faces, such
ducts 16 and 17 having axes parallel to each other.
They are three in number in figure 1.

More precisely, in figure 1 the first ducts 14 are
equally spaced next to each other on the same plane and
they have the same section. Still ia such a_figure i,

the second ducts 16 and 17 are on tle same plane: more

A 2004.2.5

precisély two side through-holes 16 for feeding-

compressed air and a central discharge duct 17, with a

greater diameter than the other two side ones, are

foreseen.
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As can be seen in figure 3 anmilar ferrules or
cartridges 18, having side openings 20, - shown in
figures 3 and 3a, are inserted and fixed in the first
ducts 14.

Inside the ferrules 18, spools 22, comprising a shaft
274 on which shutter elements 26 terminating on the
outside with gaskets 28 are arranged -suitably
distanced, can slide.

According to the invention in these ducts 14 a series
of walve arrangements thch can be modified as desired
is created with different functions by simply varying
the type of spool 22 which is inser.ed in the ferrxule
18 or else by actually changing the ferrule. Figure 3
shows how a short ferrule 18 with a relative spooi can
be introduced in a duct 14 so as to be able to realise
a thrée~way valve arrangement with two positions. The
same figure shows how a long ferrule 18 with a relative
spool can also be inserted_such as to define a five-way
valve arrangement with two positions. Moreover, there
can also be further couplings which zre not shown.

The ferrules 18 are fixed in position arranging bases
30 on the faces of the parallelepiped of the body 12
where the Tfirst ducts 14 terminate, each base 30
covering a single duct 14, as can be seen in figure 3.
Thé bases 30 are attached through attachment means, for

example screws.
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An upper face of the body 12 has a series of usable
passageg 32, more specifically two péssages 32 at each
duct 14.

The operation of the pneumatic valve group 10 with
eased installation and maintenance according to the
invention is clear from that which :.s described above
with reference to the figures, and in brief is the
following.

In a single body 12 there are therefore both the

 through-ducts 16 for supplying compressed air and the

discharge duct 17 as well as fe_rrules and sgpools of
different sizes and with different functions to define
valve arrangements .according to the user’s
requirements. Such arrangements are simply obtained by
varying such spools and ferrules,

As can be seen in figure 2, it is also possiblé to
extend the valve group 10 simply joining many groups by
means, for example, of pins attached by dowels.

The first ducts 14 operate as a hdbusing for valves,
whereas the second ducts 16 and 17 respectively act to
supply and discharge the compressed zir.

Fach duct 14 houses a valve, and the number of ducts 14
depends upon the size of the body 12.-In figures 7a, 7b
and 7c¢ embodiments with two, four and eight ducts 14

are shown.

As far as the second ducts 16 and 17 are concerned, the
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two side ones 16 are connected to a compressed air
source, whereas the central one 1" functions as a
discharge.

In each duct 14 two ferrules 18, generally made from
brass, are inserted, equipped with openings 20. By
inserting the spools 22 inside the ferrules 18, the
function of a wvalve 1is reproduced: by axially
displacing the spools 22, compressed air supply and
discharge passages are created, through the openings 240
and the second ducts 16 and 17, in the usable passages
32, according to that which is alrzady known in the
prior' art, as is clearly shown in figares 4 and S.

At any time it is also possible to insert the different
spools 22 and ferrules 18, thus being able to change
the function of the valve itself.

Such an operation 1is carried out with great ease
screwing in the attachment screws of the base 30,
without having to disconnect or open the entire valve
group 10.

An analogous procedure is followed in the case of
maintenance, where the intervention is limited to the
replacement of the spools 22 and no longer of the
entire valve, as happens in the prior art, with
significant reductions in the machine idle-time.
Moreover, there is also the possibility of leaving a

few ducts 14 free from valves, so as to be available
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for subsequent integrations.

The usable passages 32 can be conneéted. with direct
fittings, as is shown in figures 6a and 6b, or
advantageously, as can be seen in fi(ure 6c, through a
plate with rear outlets, thus avoidirg the use of bent
inserts, reducing the laying times :ind also improving
the aesthetics,

Furthermore, the side ducts 16 for supplying compressed
air can be used independently, thus providing thé
possibility of supplying the wvalves with different
pressures.

Figure 9 shows how it is possible to expand the single
group 10 using many bodies 12 coupled together. In
figure 9 it is shown how between a first body 12 and a
second body 12 it is possible to introduce a blind
gasket or one with separator dise 23 which allows the
ducts 16 to be divided and different pressures to be
supplied to the two sides of the blucks 12 themselves.
ITn the example, in the first body 12 in a second duct
16 a pressure Pl is supplied and in a second duct 16 a
pressure P2 is supplied, whereas in the second body 12
both ducts 16 are fed with a pressure P3 by ah
expansion module 34. Between the expansion module 34
and the second body 12, on the other hand, 'a usual
gasket (not shown} 1is introduced which allows the

bodies to be associated with the sane pressure P3. The
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introduction of a blind gasket 33 between the second

body 12 and the third bedy 12 allows the third body,

i.e. both ducts 16, to be supplied with a pressure P4

which is different to P3.

The pneumatic drive signal to the valves of the group
10 according to the invention, can be obtained by means
of small electrodrivers mounted at the top of the body
12.

The electrodrivers are connected through gripper
connection to an electronic board housed near to the
body 12 in a casing for covering the group 10, thus
mirroring the modularity of the pneumatic part.

outside of the casing, status LEDs and manual commands
can be seen.

Furthermore, the groups 10 can b2 interfaced with
various command systems, wita point~to-peoint
connections using single connectors, or else with
multipolar or serial connections.

As far as the electronics associated with the group 10
is concerned, it 1is possible to c«onnect a selected
serial directly to the group 10, without using
intermediate boards.

In figure 8 a forked structure for connecting different
groups 10 is illustrated. The initial module generally
has eight wvalves and 1is the only one which needs a

connection to the mains and to a serial line. The
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successive expansion modules with two, four or eight
valves are connected using a prelaid cable.

In this way, by exploiting these possibilities of
expansion of the initial module, th2 number of wvalve
groups 10 regquired, with the respect.ive connectors and
cablings,'can be reduced, thus allow.ng a reduction in
costs.

From the description which has been carried‘ out the
characteristics of the pneunatic valve group with eased
installation and maintenance object: of the present
invention are clear, Jjust as the relative advantages
are clear, amongst which we recall:

- simple and reliable use;

- elimination of the gasket between valves and common
base of the prior art;

~ elimination of the tie rods for hclding together the
various constituent parts:

-~ flexibility of operation, with the possibility of
expansion;

- ease of installation and maintenance, also decreasing
the number of components to be managed;

- reduced costs, with respect to the prior art.

Finally, it is clear that the pnematic valve groué
with eased installation and maintenance thus conceived
is susceptible to numerous modificaiions and variants,

all ecovered by the invention. Moreover, all of the

/e
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details can be replaced by technically equivalent
elements. In practice, the materials used, as well as

the shapes and sizes, can be whatever according to the

technical requirements.

The scope of protection of the invention is therefore

defined by the attached claims.

v
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Claims

1. Pneumatic valve group (10) with =ased installation
and maintenance, characterised in thet it comprises in
a single body (12) at least one through~duct (16} for
shpplying compressed air and at least one discharge
duct (17) both connected to at least two further
through—ducts (14}, with a circular section and
arranged transversally to said at Jeast one through-
duct (16) for supplying compressed air and at least one
discharge duct (17), in at least one of said further
ducts (14} being inserted spools (22) and relative
ferrules or cartridges (18), in said ferrules or
cartridges (18) said spools being able to be displaced
axially to realise a desired valve function connected
to the outside of said body {12) Ly means of usable
passages (32).
2. Valve group (10) according to claim 1, characterised
in that said further through-ducts (.4) have axes which
are parallel to each other and whicl intersect said at
least one through-duct (16) for stpplying compressed
air and at least ohe discharge duct (17}
perpendicularly.
3. Valve group (10} according to claim 1, characterised
in that said body (12) is parallelepiped shape and in
that said at least one through-duct (16} for supplying

compressed air and at least one discharge duct (17)

/2
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have a ciicular section, are parallel to each other and
perpendicular to said further ducts (14}.

4. Valve group (10) according to claim 1, characterised
in that said ferrules or cartridges (18) are annular
and have side openings (20) and in that said spools
(22) comprise a shaft (24) on which shutter elements
(26) terminating on the outside witl. gaskets (28) are
arranged.

5. Valve group (10) according to claim 3, characterised
in that said ferrules (18) are :Iixed in position
arranging bases (30) on the faces of the parallelepiped
of the body (12) where said further ducts (14) end,
each base (30) covering a single duct (14}, said bases
(30) being attached through attachment means.

6. Valwve group (10) according to claim 1, characterised
in that said usable passages (32) are two in number for
each said further duct (14).

7. Valve group (10) according to claim 1, characterised
in that in each of said further ducts (14) two ferrules
(18) are inserted.

B. Valve group (10} aécording to claim 1, characterised
in that at least two of said valve groups (10} are
joined together by means of pins atteéched by dowels.

9. Valve group (10) according to claim 8, characterised
in that between said at least two valve groups {10} a

blind gasket or one with a separator disc (33) is

/3



L T T e T e T e T e T e T e T e B e
I e T |
O L T e T e T e T e T e T s T e T e T s B e T T e T e T e T e T e T e T e T e R e T e O e O e R e T e B e
L T e T e T e Y e B e |

(23) JP 2004-36880 A 2004.2.5

inserted which allows the ducts (16) of said at least
two groups to be divided and which allows them to be
supplied at different pressures at the2 two sides of the
blocks (12} of salid groups.

10. Valve group {10) according . to claim i,
characterised in that said usable passages (32) are
connected to utilities through a plate with rear

outlets,

11. Valve group {10} 'accordinq to claim 1,
characterised in that a pneumatic drive signal is
realised by means of electrodrivers,

12. Valvae group (10} according to claim 11,
characterised in that said electrodrivers are connected
through gripper connection to an electronic board
housed near to said body (12} in a ¢asing for covering

said group (10).

s
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Abstract

A pneumatic valve group (10) with cased installation
and maintenance, éomprising in a siaigle body (12) at
least one through-duct (16) for supplying compressed
air and at least one discharge duct (17} both connected
to at least two further through-ducts {14}y, with =&
circular section and érranged transversally to such a
through-duct (16) for supplying compressed air and at
least one discharge duct (17); in at least one of these
further ducts (14) spools (22) and relative ferruleé or
cartridges (18) are inserted, wherein the spools are
able to be displaced axially to realise a desired valve
function connected to the outside ox the body {(12) by

means of usable passages (32).

Representative Drawing

Fig. 1
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