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(57) A hydropneumatic accumulator comprises a
container (1), provided with a connecting pipe (2) suitable
for mounting in fluid communication on a line pipe of a
hydraulic circuit, a bladder (3) containing a gas and suit-
able to be compressed or expanded to store or release
the fluid of said hydraulic circuit, and a shut-off valve (4)
mounted at the end of the connecting pipe (2) fixed to
the container (1), the valve (4) being axially movable with
respect to the connecting pipe (2) and suitable to abut
upon a matching seat (8) so as to close the end of the
connecting pipe (2) in conditions of minimum fluid pres-
sure. The shut-off valve (4) comprises a plurality of stems

Hydropneumatic accumulator with shut-off valve

(5) arranged along the periphery of its head (6) and axially
slidable in the connecting pipe (2) in guides (7) formed
outside the cross-section of the fluid passage. The lift of
the shut-off valve (4) defines an area of the fluid passage
between its head (6) and its seat (8) that is larger than
the cross-section of the fluid passage defined by the con-
necting pipe (2) at the entrance into the container (1).
The valve according to the present invention is designed
not to cause any restriction to the flow rate of the fluid to
and from the line pipe, and to completely eliminate the
drawback of the concentrated pressure losses, which is
typical of the valves of prior art accumulators.
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Description

[0001] The present invention relates to a hydropneu-
matic accumulator and particularly to a bladder hydrop-
neumatic accumulator provided with a shut-off valve.
[0002] Hydropneumatic accumulators are devices
which are capable of storing and releasing pressure en-
ergy in hydraulic circuits by utilizing the compressibility
of a gas contained therein. They are widely used, for
instance, in the food industry, chemical industry and
pharmaceutical industry and are also used for hydraulic
applications such as, for example, in the hydraulic circuits
of machine tools.

[0003] A hydropneumatic accumulator generally com-
prises a metal container in fluid communication with the
plant piping through a connecting pipe. In the container
there is arranged a bladder separating the plant fluid from
an inert gas, usually nitrogen, which is at a predefined
pressure in the accumulator chamber and occupies the
whole internal volume thereof.

[0004] When the pressure in the plant exceeds the
pressure of the gas contained in the accumulator, the
bladder is displaced thus reducing the volume which is
occupied by the gas and consequently the gas pressure
increases until it balances the pressure of the fluid. When
the pressure in the plant decreases, the bladder is dis-
placed in the opposite direction and the gas expands until
it balances the new pressure of the fluid. The bladder
displacement thus allows to accumulate fluid when the
pressure in the plant increases and to release fluid when
the pressure in the plant decreases.

[0005] When the pressure in the plant is minimum or
even null, the bladder substantially occupies the whole
volume of the container. In order to avoid that the bladder
is extruded in the connecting pipe as an effect of the
pressure of the gas contained therein, and that it is con-
sequently damaged even in an irreparable manner, it is
known to use anti-extrusion bottom plates, which are ap-
plied on the bladders at their bottom portion, for example
during the bladder vulcanization process. When the blad-
der is expanded occupying the whole internal volume of
the container, the bottom plate abuts on a suitable seat
formed at the end of the connecting pipe, thus closing it
and preventing a further advancing of the bladder. As
soon as the pressure in the plant increases, the fluid
pushes onto the bottom plate, that is lifted allowing the
fluid to enter again.

[0006] The expansion movement of the bladder in the
axial direction is strongly influenced by the homogeneity
of the thickness of its walls. In small-size accumulators
the expansion movement substantially occurs in the axial
direction, allowing a correct abutment of the anti-extru-
sion bottom plate on the end of the connecting pipe. In
accumulators of a greater size, e.g. having storing vol-
umes greater than 10 1, the expansion movement can
deviate even greatly from the axial direction, therefore it
is preferred to substitute the anti-extrusion bottom plate
with shut-off valves directly mounted at the end of the
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connecting pipe.

[0007] Known shut-off valves are typically poppet
valves, whose stem is axially slidable in the connecting
pipe. During the normal operation of the plant, the shut-
off valve is open, biased in the open position by a spring
coaxially mounted to the stem. When the pressure in the
plant is minimum or even null the bladder is expanded
and pushes the valve overcoming the spring force up to
closing the end of the connecting pipe, thus avoiding the
extrusion of the bladder.

[0008] However, the use of shut-off valves instead of
anti-extrusion bottom plates generates some problems.
In fact the guide of the valve is arranged in the connecting
pipe, thus occupying a portion of the cross-section of the
fluid passage. Consequently, there is a limitation in the
flow-rate to and from the line pipe. Moreover, concen-
trated pressure-losses are generated, due to the pres-
ence of both the guide and the elements connecting the
guide to the inner walls of the connecting pipe, which
negatively affect the flow and in particular the response
speed of the accumulator to pressure oscillations in the
plant.

[0009] The object of the present invention is thus to
provide a hydropneumatic accumulator provided with a
shut-off valve that allows to overcome such drawbacks.
Said object is achieved by a hydropneumatic accumula-
tor whose main features are specified in claim 1, while
other features are specified in the subsequent claims.
[0010] In the accumulator according to the present in-
vention, the valve is provided with a plurality of stems
arranged along the circumference of its head and slidable
in guides formed outside the cross-section of the fluid
passage. Thanks to this arrangement of the stems and
the respective guides, the valve of the accumulator ac-
cording to the present invention does not in any way re-
strict the flow rate of the fluid to and from the line pipe,
and completely eliminates the drawback of the concen-
trated pressure losses caused by the presence of the
valve guide in the connecting pipe.

[0011] The main advantage of the accumulator ac-
cording to the present invention is that it is possible to
set the valve lift so that the cross-section of the fluid pas-
sage between the head and the seat is greater than that
defined by the connecting pipe, thus obtaining that the
control section of the flow is only that of the connecting
pipe.

[0012] These and other advantages of the accumula-
tor according to the present invention will be evident to
those skilled in the art from the following detailed descrip-
tion of an embodiment thereof with reference to the en-
closed drawings, wherein:

Fig. 1 shows a sectional view of an accumulator pro-
vided with a shut-off valve according to the present
invention;

Fig. 2 shows a detail of the accumulator of Fig. 1; and
Fig. 3 shows a front view of a stem of the shut-off
valve.
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[0013] Fig. 1 shows a hydropneumatic accumulator
according to the present invention, conventionally com-
prising a container 1 in fluid communication with a line
pipe (not shown) through a connecting pipe 2. The con-
necting pipe 2 may be tightly fixed to the line pipe, e.g.
by means of a flange and suitable seals (not shown). The
accumulator also includes in a known way a bladder 3
which is compressed or expanded in order to store or
release fluid from the accumulator from and to the line
pipe respectively. A shut-off valve 4 is arranged at the
end of the connecting pipe 2 fixed to container 1. The
valve 4 is axially movable with respect to the connecting
pipe 2 and is suitable to close the end of the connecting
pipe 2 under conditions of minimum fluid pressure.
[0014] As shown in the figure, the shut-off valve 4 of
the accumulator according to the present invention in-
cludes a plurality of stems 5 arranged along the periphery
of its head 6 and axially slidable in the connecting pipe
2 in guides 7 formed outside the cross-section of the fluid
passage. This allows to leave the cross-section of the
fluid passage, which is indicated in the figure by letter A,
completely free thus eliminating the pressure losses
caused by the guides of the shut-off valves of the accu-
mulators according to the prior art.

[0015] The lift of the shut-off valve 4 is designed so as
to define an area of the fluid passage between head 6
and its seat 8 that is larger than the area of cross-section
A of the fluid passage defined by the connecting pipe 2
at the entrance of container 1. In this way the flow rate
ofthe fluid is solely controlled by the area of cross-section
A of pipe 2, with no interference from the shut-off valve
4 and/or its guiding structure, thus providing the accu-
mulator with improved flow characteristics and with a high
speed of response to the pressure variations.

[0016] As shown in detail in Figures 2 and 3, stems 5
of the shut-off valve 4 according to the present invention
are separable from head 6. This feature is particularly
advantageous as it allows to manufacture valve 4 in a
simpler and cheaper way, possibly using different mate-
rials for stems 5 and head 6 in order to optimize the clos-
ing and guiding functions.

[0017] Eachstem 5 exhibits athreaded end 5a suitable
to be screwed into head 6 of the shut-off valve 4 in a
matching threaded hole. In proximity to the end opposite
tothe threaded one, a circumferential groove 5b is formed
that allows to fix an elastic stop ring 9, e.g. a Seeger ring.
Once stems 5 are fixed to head 6, the shut-off valve 4 is
inserted into its seat 8 by sliding stems 5 in the respective
guides 7 formed in the connecting pipe 2.

[0018] The connecting pipe 2 internally exhibits an en-
larged portion B, having a larger diameter with respect
to cross-section A of the fluid passage and facing the line
pipe. Such an enlarged portion B extends at least up to
the portion where guides 7 of stems 5 are formed, so that
guides 7 can be formed as through holes connecting the
valve seat 8 with the enlarged portion B. When valve 4
is completely inserted into its seat 8, the ends of stems
5 protrude from the guides into the enlarged portion B,
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thus allowing to fix the stop rings 9 onto the circumfer-
ential grooves.

[0019] Therefore, when valve 4 is lifted to allow the
fluid to enter the accumulator, stems 5 slide in the re-
spective guides 7 until the stop rings 9 abut upon an
annular surface 10 defined at the cross-section variation
between the enlarged portion B and cross-section A of
the fluid passage towards the accumulator, thus limiting
the lift of valve 4 to a prescribed amount.

[0020] In order to keep valve 4 open during the normal
operation of the accumulator, a coil spring is provided at
each stem 5, restrained between head 6 and seat 8 of
valve 4. This solution is particularly advantageous with
respect to the state of the art, because at equal technical
features of the accumulator the force needed to keep
valve 4 open is divided among more coil springs working
in parallel. Consequently, it will be possible to use springs
of smaller size, which, being less stressed with respect
to the only central spring employed for the valves of
known accumulators, will guarantee a longer service life
to the shut-off valve.

[0021] In a preferred embodiment, the shut-off valve 4
comprises three stems 5 arranged 120° apart in the cir-
cumferential direction. This arrangement is particularly
advantageous in that it allows to guide the axial move-
ment of valve 4 in a stable way without excessively re-
ducing the cross-section of the fluid passage defined be-
tween head 6 and seat 8. Therefore, it is possible to de-
sign such a lift as to restrict as much as possible the
space taken up by valve 4 inside the accumulator, thus
maximizing the volume available for the fluid.

[0022] Itis clear that the above disclosed and illustrat-
ed embodiment of the accumulator according to the in-
vention is only an example susceptible of numerous var-
iations. In particular, the number of the stems guiding the
movement of the shut-off valve could be proportional to
the storing volume prescribed for the accumulator, thus
allowing to guide valves of a larger size always in an
optimal way. Furthermore, stems 5 could be fixed to head
6 of valve 4 in alternative ways with respect to the thread-
ed connection, e.g. by snap or interference fit, or they
could be inserted in the respective holes of head 6 and
welded therein, thus accomplishing a valve structure of
a monolithic type.

Claims

1. A hydropneumatic accumulator comprising a con-
tainer (1), provided with a connecting pipe (2) suita-
ble for mounting in fluid communication on a line pipe
of a hydraulic circuit, a bladder (3) containing a gas
and suitable to be compressed or expanded to store
or release the fluid of said hydraulic circuit, and a
shut-off valve (4) mounted at the end of the connect-
ing pipe (2) fixed to the container (1), said valve (4)
being axially movable with respect to the connecting
pipe (2) and suitable to abut upon a matching seat
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(8) so as to close the end of the connecting pipe (2)
under conditions of minimum fluid pressure, char-
acterized in that the shut-off valve (4) comprises a
plurality of stems (5) arranged along the periphery
of its head (6) and axially slidable in the connecting
pipe (2) in guides (7) formed outside the cross-sec-
tion (A) of the fluid passage.

An accumulator according to the previous claim,
characterized in that the lift of the shut-off valve (4)
defines an area of fluid passage between the head
(6) and its seat (8) that is larger than the area of the
cross-section (A) of the fluid passage defined by the
connecting pipe (2) at the entrance of the container

(1.

An accumulator according to claim 1 or 2, charac-
terized in that the stems (5) of the shut-off valve (4)
are separable from the head (6).

An accumulator according to the previous claim,
characterized in that each stem (5) exhibits one
threaded end (5a) suitable to be screwed into the
head (6) of the shut-off valve (4) in amatching thread-
ed hole.

An accumulator according to any of the previous
claims, characterized in that said connecting pipe
(2) internally exhibits an enlarged portion (B), having
a diameter larger than that of the cross-section (A)
of the fluid passage, said enlarged portion (B) facing
the line pipe and extending at least up to the portion
where the guides (7) of the stems (5) are formed.

An accumulator according to the previous claim,
characterized in that said guides (7) are through
holes connecting the seat (8) of the valve (4) with
the enlarged portion (B) of said connecting pipe (2).

An accumulator according to the previous claim,
characterized in that each stem (5) further exhibits
a circumferential groove (5b) in proximity to the end
opposite to the threaded one, said groove (5b) al-
lowing to fix an elastic stop ring (9).

An accumulator according to the previous claim,
characterized in that said stop ring (9) is a stop ring
of the Seeger type.

An accumulator according to the previous claim,
characterized in that during the normal operation
of the accumulator, the valve (4) is in the open po-
sition and the stop rings (9) mounted on the stems
(5) abut upon an annular surface (10) defined at the
cross-section variation between the enlarged portion
(B) and the cross-section (A) of the fluid passage
towards the accumulator.
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10. An accumulator according to any of the previous

11.

claims, characterized in that at each stem (5) there
is provided a coil spring (11) restrained between the
head (6) and the seat (8) of the valve (4).

An accumulator according to any of the previous
claims, characterized in that the shut-off valve (4)
comprises three stems (5) arranged 120° apart in
the circumferential direction.
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