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(54) Title: VALVE ARRANGEMENT

(57) Abstract

A valve arrangement comprises a valve hous-
ing (4) which has a valve chamber (7, 13, 15) with
an outlet (9, 10, 11, 12) and an inlet (16) which is
adapted to be connected to a pressure-medium
source (25), and a valve opening communicating
with the valve chamber. A control valve (8, 22) is
mounted on the valve housing (4) to close the outlet
of the valve chamber when in closed position, and
open this outlet when in open position. A main
valve (14, 17) mounted on the valve housing (4)
has, in the valve opening, a valve member (17)
which is movable in response to the pressure in the
valve chamber (7, 13, 15) between an outer closing
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(16) of the valve chamber extends through the wall
of the valve housing (4).

position and an inner opening position. The inlet :
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1
VALVE ARRANGEMENT

This invention concerns a valve arrangement compris-
ing a valve housing which has a valve chamber with an
outlet and an inlet which is adapted to be connected to a
pressure-medium source, and a valve opening communicating
with the valve chamber; a control valve adapted, in clos-
ed position, to close the outlet of the valve chamber
and, in open position, to open said oﬁtlet; and a main
valve having, in said valve opening, a valve member which
is movable in response to the pressure in the valve cham-
ber between an outer closing position and anrihner open-
ing position. .

A prior-art valve arrangement of this type is used
for imparting compressed-air pulses to a bag-shaped fil-
ter element in a filtering plant for cleaning contami-
nated gases. The compressed-air pulses are imparted to
the interior of the bag-shaped filter element to clean
the element by knocking off or shaking loose dust which
has adhered to its walls during the cleaning of contami-
nated gases. The valve arrangement is mounted on a com-
pressed-air tank whose wall is formed with a through hole
through which extends the valve member of the main valve
when in its closing position, so ar to be sealingly
applied against a valve seat arranged in the compressed-
air tank, at one end of a pressure pipe. Further, the
pressure pipe projects from the compressed-air tank so as
to impart a compressed-air pulse to the interior of the
filter element when the valve member is briefly moved to
its inner opening position.

In this prior-art valve arrangement, the main valve
is a circular membrane mounted between the valve housing
and the wall of the compressed-air tank and covering both
the valve opening and the hole in the wall of the com-
pressed-air tank. The valve member is fized to the out-
side of the membrane, and is surrounded by an annular
membrane portion with throughgoing overflow holes forming
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the inlet of the valve chamber and communicating the com-
pressed-air tank with the valve chamber. In the prior-art
valve arrangement, the outlet of the valve chamber is an
annular gap opening at the outside of the valve housing.

5 The gap is closed when the control valve is in its closed
position, and open when the control valve is in its open
position.

When the valve member of the main valve is in its
closing position, it is retained against the valve seat

10 by the pressure in the valve chamber which communicates
with the compressed-air tank via the overflow holes in
the membrane. The pressure in the valve chamber thus is
the same as in the compressed-air tank, but since the
former acts on a larger membrane surface than-the pres-

15 sure in the compressed-air tank, the membrane is pressed
out of the valve chamber so that the valve member is
urged towards its closing position.

When the control valve is opened, the air in the
valve chamber flows out through the annular gap, such that

20 the main Valve is opened by the valve member moving to its
inner opening position. When, shortly afterwards, the con-
trol valve is closed, the pressure in the valve chamber is
again built up via the overflow holes in the membrane so
that the main valve is closed by the valve member moving

- 25 to its closing posiéion. ' _

As should be apparent from the foregoing, the opening
rate of the main valve, and consequently the rise time of
the compressed-air pulse imparted to the filter element

~ via the pressure pipe, is determined by fhe'dimensions of

30 the annular gap, and the closing rate of the main valve,
and consequently the fall time of the compressed-air
pulse, is determined by the dimensions of the overflow
holes. In the prior-art valve arrangement, both the annu-
lar gap and the overflow holes are of given dimensions

35 which cannot be altered. This means that the operational
data of the valve arrangement for the rise and fall times
of the compressed-air pulse are already fixed. To achieve
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3
optimal cleaning of the filter element, it is, however,
necessary to adapt these operational data to the filtering
material used in the filter element, as well as to the
type of impurities occurring in the contaminated gases
being filtered. For optimal cleaning of the filter ele-
ment, different combinations of filtering materials and
impurities require compressed-air pulses of differently
steep rises and falls. In addition, the prior-art valve
arrangement has the disadvantage that the membrane easily
breaks at the overflow holes.

The object of the bresent invention is to provide a
valve arrangement whose operational data can be varied
according to the filtering material in the filter element
and the type of impurities in the filtered gases, said
arrangement having no areas liable to fracture, in the
form of overflow holes in the main valve. . .

According- to the invention, this object is achieved
by‘a valve arrangement which is of the type stated in the
introduction to this specification and which is character-
ised in that the inlet of the valve chamber extends
through the wall of the valve housing. .

In a preferred embodiment, the valve arrangement has
a first control means for adjusting the pressure of the
pressure medium supplied to the valve chamber, and/or a
second control means for adjusting the flow velocity of
the pressure medium supplied to the valve chamber.

In another preferred embodiment, an adjustable

_throttle means is arranged in the outlet of the valve

chamber. -
A preferred embodiment of the invention will now be

described in more detail below, reference being had to the
accompanying drawings, in which

Fig. 1 is a sectional view of a valve arrangement
according to the invention in closed position, and

Fig. 2 is a sectional view of the valve arrangement

in open position.
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The valve arrangement of Figs 1 and 2 is employed for
imparting compressed-air pulses to a vertically arranged,
bag-shaped filter element (not shown) in a filtering plant
for cleaning contaminated gases. The valve arrangement is
5 mounted on a pressure-medium tank 1 above a circular hole
2 formed in the upper wall la thereof. The valve arrange-
ment is fixed on the tank 1, in this case a compressed-air
tank, by screws (not shown).
A vertical pressure pipe 3, which is coaxial with the

10 hole 2, extends through the lower tank wall 1lb into the
compressed-air tank 1 and opens below the hole 2. The
upper end of the pressure pipe 3 forms a valve seat 3a,
and its lower end 3b opens outside the tank 1, directly
above the opening of the bag-shaped filter elemént.

15 The valve arrangement has a valve hduéing 4 which is
composed of two circular, coaxial parts, namely an upper
part 4a and a lower part 4b, which are screwed together
and have an intermediéry gasket 5.

The upper part 4a is formed with a bowl-shaped, cir-

20 cular recess 6 at its underside, and the lower part 4b is
formed with a bowl-shaped, circular recess 7 at its upper
side. A flat, circular plate 8 of a flexible material,
e.g. silicone rubber, is arranged between the two parts 4a
and 4b so as to be circumferentially and sealingly applied

25 against the walls of the two recesses 6 and 7. (Fig. 1).
The plate 8 can be upwardly bent to the position shown in
Fig. 2, in which it is no longer sealingly applied against
the wall of the recess 7, and a circumferentially extend-
ing communication 9 has been established between the

30 recess 7 and the annular gap 10 existing between the two
parts 4a and 4b inwardly of the gasket 5. The gap 10 com-
municates with an annular groove 11 formed in the under-
side of the upper part 4a, straight above the gap 10.
Moreover, the upper part 4a has a through bore 12 through

35 which the groove 11 communicates with the outside of the
valve housing 4.
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The lower part 4b is formed with a bowl-shaped, cir-
cular recess 13 at its underside. The recess 13 has, in
its lower portion forming a valve .opening, the same dia-
meter as the hole 2 in the upper wall la of the com-
pressed-air tank 1. A circular membrane 14 is mounted
between the lower part 4b and the upper wall la of the
compressed-air tank 1 to form a partition between the
recess 13 and the hole 2. The upper recess 7 and the
lower recess 13 of the lower part 4b are interconnécted
by a stepped bore 15 coaxial therewith. The lower portion
of the stepped bore 15 has a larger diameter than the ‘
upper portion, thereby forming an annular stép 15°'.
Together, the recesses 7 and 13 and the stepped bore 15
form a valve chamber between the plate 8 and the membrane
14. The valve chamber 7, 13, 15 has an inlet which con-
sists of a substantially radial bore 16 in the lower part
4b, opening in that portion of the stepped bore 15 that
has the larger'diameter. The outlet of the valve chamber
7, 13, 15 is made up of the communication 9 (Fig. 2), the
gap 10, the groove 11 and the bore 12.

At its underside, the membrane 14 supports a valve
member 17 with which it forms the main valve of the valve
arrangement. The valve member 17 is fixed on the membrane
14 by a screw 18 extending through a fastening plate 19 at
the upper side of the membrane, and through the membrane
into the valve member. In Fig. 1, the valve member 17 is
in its outer closing position, in which it is sealingly
applied against the valve seat 3a of the pressure pipe 3.
In Fig. 2, the valve member 17 is shown in its inner open-
ing position in which it has been raised from the valve
seat 3a, and the fastening plate 19 is applied against the
stop 15'.

The upper part 4a has an axially directed through
bore 20 serving as outlet from the recess 6. Further, the
upper part 4a is formed with a radial groove 21 in its
upper side. An electromagnetic valve 22, only schema-
tically shown, is mounted on the upper part 4a to estab-~
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lish communication between the bore 20 and the groove 21
when in open position, and breaking this communication
when in closed position. In the closed position of the
valve arrangement (Fig. 1), the electromagnetic valve 22

5 4is in closed position. The plate 8 is formed with a
throughgoing overflow hole 23 interconnecting the recesses
6 and 7 on either side of the plate. Further, the plate 8
and the electromagnetic valve 22 together form the control
valve of the valve arrangement. '

10 An adjustable throttle valve 24 is mounted in the
bore 12. Also, an adjustable throttle valve (not Shown)
may be arranged to throttle the outflow from the bore 20
when the electromagnetic valve 22 is open.

The inlet of the valve chamber 7, 13, 15, i e. the

15 bore 16, is connected (this is only schematlcally shown)
to a pressure-medium source 25 which in this case is a
compressed-air source, via an adjustable pressure reducing
valve 26 and an adjustable throttle valve 27. The bore 16
need not be connected to a separate pressure-medium source

20 25, but may be connected to the tank 1.

When the valve arrangement is to be opened from the
closed position shown in Fig. 1 in order to impart a brief
compressed-air pulse to the bag-shaped filter element via
the pressure pipe 3, the electromagnetic valve 22 is

25 opened to communicate the recéss 6 with the surrounding -
atmosphere. The plate 8 is then bent to the position shown
in Fig. 2, which may be carried out in damped fashion if
the above-mentioned throttle valve serving to throttle the

~ outflow from the bore 20 is employed. Thus, the outlet 9,

30 10, 11, 12 of the valve chamber 7, 13, 15 is opened (Fig.

" 2), thereby reducing the pressure in the valve chamber, so
that the main valve is opened by the membrane 14, and con-
sequently the valve member 17, being moved to the position
shown in Fig. 2, in which the fastening plate 19 is

35 applied against the stop 15' and the upper opening of the
pressure pipe 3 has been uncovered.




WO 91/19922

10

15

20

25

30

35

PCT/SE91/00445

7

When the valve arrangement is to be closed from the
open position shown in Fig. 2, the electromagnetic valve
22 is closed, so that a pressure is built up in the recess
6 via the hole 23 in the plate 8. The plate 8 thus resumes
its flat position (Fig. 1), in which the outlet 9, 10, 11,
12 of the valve chamber 7, 13, 15 is closed. Then, the
pressure is again built up in the valve chamber 7, 13, 15,
thereby closing the main valve. The opening of the valve‘
arrangement, and consequently the rise time of the com-
pressed-air pulse imparted to the bag-shaped filter ele-
ment via the pressure bipe 3, can be varied as desired by
suitable adjustment of the throttle valve 24. A substan-
tial throttling results in a slow opening, and consequent-
ly a compressed-air pulse of long rise time. A less pro-
nounced throttling, on the other hand, results in a more
rapid opening, and consequently a compressed-air pulse of
shorter rise time or steeper "leading edge". The closing
of the valve arrangement, and consequently the fall time
of the compreséed-air pulse may, in corresponding manner,
be varied as desired by suitable adjustment of the valves
26 and 27. An increase in pressure or flow rate gives a
more rapid closing, and consequently a compressed-air
pulse of shorter fall time or steeper "trailing edge".

In an alternative embodiment, the main valve is a
piston which is slidably arranged in the lower part 4b of
the valve housing 4. The piston thus replaces both the
membrane 14 and the valve member 17 in the preferred embo-

diment described above.
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CLAIMS

1. A valve arrangement comprising a valve housing (4)
which has a valve chamber (7, 13, 15) with an outlet (9,
10, 11, 12) and an inlet (16) which is adapted to be con-
nected to a pressure-medium source (25), and a valve open-
ing communicating with the valve chamber; a control valve
(8, 22) adapted, in closed position, to close the outlet
of the valve chamber and, in open position, to open said
outlet; and a main valve (14, 17) having, in said valve
opening, a valve member (17) which is movable in response
to the pressure in the valve chamber betweeén an oufer
closing position and an inner opening position, char -
acterised in that the inlet (16) of the valve
chamber extends through the wall of the valve housing (4).

2. The valve arrangement of claim 1, charac-
terised by a first control means (26) for adjusting
the pressure of the pressure medium supplied to the valve
chamber (7, 13, 15).

3. The valve arrangement of claiml or 2, char -
acterised bya sécond control means (27) for
adjusting the flow velocity of the pressure medium sup-
plied to the valve chamber (7, 13, 15).

4. The valve affangement of any one of claims 1-3,
characterised by the provision of an adjust-

. able throttle means (24) in the outlet (9, 10, 11, 12) of

the valve chamber (7, 13, 15).

>
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