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A valve armangement comprising a valve housing
(10) which includes an inlet port (11) and two outlet ports
(12, 13) for fluid flowing through said housing, a valve
element (15) accommodated in a first valve space in the
valve housing and movable between two end positions,
wherewith said valve element includes two surfaces (16),
each of which is adapted for co—action with a respective
outlet port such as to close an associated outlet port in
one and the other of the end positions of said valve
element (15), and further comprising a device (20 or
21 and 26, 47) for resetting said valve element between
said positions. The valve element (15) is mounted on
one end of a pivotal arm (18) and has the form of a
vale plate or disc which includes valve-element surfaces
(16) for alternate co—action with a respective outlet port
(12, 13). The arm (18) carrying the valve element (15)
is connected mechanically to and adapted to drive a
further valve element (42), which is accommodated in
a separate, second valve space, between two positions
in which said further valve element connects one or the
other of two fluid inlet ports (43) to a fluid outlet port
(45) which is common to said fluid inlet ports.
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A VALVE ARRANGEMENT -

The present invention relates TO a valve arrangement of the
kind that includes a valve housing wnhich has an 1inlet port
and two outlet ports for fluid flowirg through the housing,
wherein said valve housing includes =a first valve chamber
which accommodates a valve element that can move between two
end positions and that has two surfaces which each co-act
with a respective outlet port and which function to close.an
associated outlet port in respective first and second end
positions of the valve element, said valve arrangement
further including means IOrY switching the valve element

between said positions and said valve element being mounted

on one end of a pivotal arm.

Valve arrangements of this kind are known, for instance, from

EP 0 492 242.

The object of the present invention is to provide a novel and

improved valve arrangement that comprises few movable parts,
and which can be reset quickly and pcsitively and which will

not become adjusted to a neutral position in wnich both ot

said output ports communicate permanently with the inlet port

at one and the same time.

It is proposed to this end in accordance with the invention

that the valve element of a valve arrangement of the

or valve disc that has mutually opposite valve-element

surfaces disposed for alternate co-action with a respective

outlet port; and in that the arm carrving said valve element

is coupled mechanically to a further valve element
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accommodated in a separate, second valve chamber sucn as tO
drive said further valve element between two positions in
which said element connects one OI the other of two fluid
inlet ports to a fluid outlet port which is common tO said
two fluid inlet ports. This arrangement provides an improved

valve arrangement with the aid of simple means.

rurther characteristic features of the invention will be
apparent from the following dependent Claims and also from
rhe following description of a number of chosen, exemplifying

embodiments of the novel valve arrangement illustrated in the

accompanying drawings.

Fig. 1 1s a highly schematic, sectional view of a first

embodiment of an inventive valve arrangement combined with a

double-acting pump.

Fig. 2 is a sectional view similar to Fig. 1, but with a

modified resetting means.

Fig. 3 is a sectional view similar to Fig. 1 which shows a

differently designed double-acting pump whose pump housing

further modified resetting means.

Fig. 4 is a sectional view similar to Fig. 1 and shows Yyet

another modified version of the resetting means.

Valve components that find correspondence or general
correspondence in the different Figures of the drawings have

been identified with the same reference signs.
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The valve arrangemenc illustrated in Fig. 1 comprises a valve

housing 10 which includes an inlet port 11 and two outlet

ports 12, 13 for fluid, either gaseous Ol liguid, flowing

through the valve housing. The fluid 1is delivered at an

overpressure from a source (not shown,, as indicated by arrow

14. The valve housing 10 accommodates a movable valve element

rings 17, to facilitate sealed closure of the wvalve. The

valve element 15 is comprised of a valve plate or valve disc,

18 is mounted in the valve housing 10 at 15 for pivotal
movement between said end positions, wherewith the surfaces
16 of said valve element close one or the other of said
outlet ports 12, 13. However, it lies within the scope of the
invention to provide the valve-element surfaces on a valve
element which has a different form than the illustrated valve
element, for instance a substantially spherical form. In the
illustrated case, the fluid entering through the 1inlet port
11 passes through the valve housing 10 and out through the
open outlet port 12. The closed outlet port 13 is not placed
under pressure and consequently the valve element 15 will be

held pressed against the port 13 by the force exerted by the

inflowing fluid.

In the Fig. 1 embodiment, the valve element 15 has extending

therethrough a bleed passageway Or opening 20 whose area 1s

so small that the flow of medium through said passageway Or

opening 20 will be essentially negligible 1in relation to the



10

15

20

25

30

CA 02308470 2000-05-03

WO 99/25998 | 4 _PCT/SE98/02044
rotal flow through the valve housing 10. The bleed passageway
or bleed opening 20 can be replaced with, e.g., TWO bleed
passageways (shown at 51) that extend between the inlet port
11 and a respective one of the outlet ports 12, 13. The valve

arrangement 1s reset by closure means 26, 47 which are

adapted to stop temporarily all flow of fluid through an

detail below. The closure means 26, 27 and the ‘bleed
passageways <21 Or rhe bleed opening 20 thus form a valve
resetting means. Switching of the valve from the illustrated
valve mode or state in which the fluid passes in through the
port 11 and out through the port 12 1is effected by virtue of
+rhe closure means 26, 47 shown to the right in Fig. 1
becoming active so as tO build-up a static fluid pressure in
the port 13 via a conduit 41, as a result of the presence of
the bleed opening or bleed passageways 20, 21, said static
fluid pressure generating on rhe surface of the valve element
15 facing towards the port 13 a force that exceeds the
pressure exerted on the opposite surface‘ of said valve
element by the fluid flowing through the valve housing 10.
The differential pressure created by the fluid flow therewith
swings the valve element 15 rapidly away from the position 1in
which it seals the port 13 and further, until it reaches the

position in which it seals the outlet port 12, SO that fluid

device 26, 47 shown on the right of the Figure has returned

to the position in which the port 13 is open.

Fig. 1 shows an inventive valve arrangement connected for

controlling the operation of a double-acting diaphragm pump.

which includes two spaces that are delimited by the end walls
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24 of the housing and internal walls 25. Frach of these spaces

in turn, divided 1into & working chamber 27 and an

26, said working chambers 27 being located close to one

another and said operating chambers being located outwardly
~f their associated diaphragm unit 26. Each of the working

chambers 27 has valve-controlled inlets and outlets 29, 30

for working £luid transported by the pump, preferably a

liquid working fluid. In the illustrated embodiment, the
inlets and outlets 29, 30 have the form of openings in the
inner chamber walls 25 and check valves 31 in the form of
flap valves co-acting with said openings. The working fluid
srrives to a space 33 in the pump located between the walls
25, in the direction indicated by arrow 32, and leaves the
pump through a diametrically opposite space 34 which 1s also

located between the walls 25, and exits said space 34 in the

direction of arrow 35.

The diaphragm units 26 include a round, relatively rigid

central part 36, and a peripheral part 37 which is comprised

of a relatively pliable material and which is connected toO
the pump housing 23 at its radially outer edge. The diaphragm

units 26 are connected to one another by means of a rod 38

other, and vice versa. FOr instance, when the diaphragm unit
¢ on the left in Fig. 1 moves UO the right in response tO
pressurised operating fluid or drive fluid, e.g. compressed
air, in the left operating chamber 28, the rod 38 will press

the right diaphragm unit -6 to the right as seen in the
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The operating chambers 28 are provided at 33 and 40 with

openings that serve as drive-fluid inlets and outlets

respectively, wherewith the inlets 33 are connected via
conduits 41 and the valve arrangemenc 10, tO & pressurised
5 fluid source, e.g. Lo a compressed a:ir network. In addition
to the valve element 15 nounted at 19 on the arm 18, 't:he
valve arrangement includes a further valve element 42 in the
form of a valve plate or valve disc mounted on the other end
of the arm 18, said arm 18 being pivotally mounted between
10 its ends in the case of the il1lustrated embodiment. The
further valve element 42 1s accommodated 1n a valve-housing
space Or room that is separated from the inlet and outlet

ports 11-13 1in a gas-tight and ligquid-tight manner and the

15 the other of'two inlet ports 43 arranged in the valve housing
10 and intended for return fluid from the operating chambers
28. The latter are connected to the ports 43 via the outlets
40 and conduits 44. The area of the ports 43 is smaller than
rhe area of the ports 12, 13 and said ports 43, 1n turn,
20 communicate with an outlet poxrt 45 for return fluid,
depending on the position of the valve element 42, said
return fluid leaving the valve housing 10 in the manner
indicated by arrow 46. The valve element 42 is reset by means
of the valve element 15 and the arm 18 in a manner such as to
25 establish communication between the operating chamber 28 and
the outlet port 45 to the right 1in Fig. 1, provided that
there is communication between the operating chamber 28 on
the left of Fig. 1 and the operating-fluid inlet port 11 of
rhe valve arrangement, whereas communication between the
30 operating chamber 28 on rhe left in Fig. 1 and the outlet

port 45 will be established provided that the operating
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chamber 28 on the rignat of Fig. 1 communicates with the inlet

port 11 of the valve arrangement.

Disposed around the operating fluid inlets 40 are seals 47
with which the central parts 36 of the diaphragm units are
brought into sealing contact when said diaphragm units 26

reach their outer positions, as il1lustrated on the right 1in

Fig. 1.

The valve arrangement illustrated in Fig. 1 operates 1n the
following manner: The pressurised drive fluid or operating
fluid passes to the left operating chamber 28, through the
inlet port 11, the outlet pOrt 12 and the conduit 41
connected thereto. The outlet port 43 on the left in Fig. 1
ie held closed by means of the force exerted by the incoming
drive fluid on the valve element 15. The left diaphragm unit

26 is pressed to the right and therewith also presses the

right diaphragm unit 26 tO the right in Fig. 1, through the

medium of the rod 38. Working fluid 1s therewiih pressed out

from the left working chamber 27, through the open outlet 30,

and is sucked into the right working chamber 27 through the
open inlet 29,‘ while drive fluid departs through the outlet
40, the conduit 44 and the port 45 of the right operating
chamber 28. When the central part 36 of the right diaphragm
unit 26 has reached its end position and seals against the
sealing ring 47 around the right inlet conduit 41, there 1is
built-up by the drive fluid entering the port 13 through 1its
associated bleed passageway 20 or 21 & static overpressure
which automatically resets the valve element 15 of the valve
arrangement in the aforedescribed way. The flow through the
pump and valve arrangement will therewith be reversed, 1.e.

driVe £luid will be pressed through the port 13 and into the
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operating chamber 28 on the right of Fig. 1 and will leave

10

20

25

30

through the left operating chamber, whereas working f£fluid

will be pressed out from the right working chamber 27 and

unit 26 reaches 1ts outer end position and therewith

automatically resets the valve element 15.

The arrangement illustrated in Fig. 2 1is similar to the
arrangement illustrated in Fig. 1 and will be described
solely with reference toO those respects in which it differs
from the Fig. 1 embodiment. The difference resides 1in the
ability to avoid the use of bleed passageways, such as the
passageways 20 or 21, SO that all drive £fluid entering
through the inlet port 1l can be used for useful work. In
order to generate a force that will balance out the force
exerted by the flowing working fluid on the valve element 15
and also the small force exerted by the flow of return fluid
on the valve element 42, the outer sides of the partition
walls 26 are provided with bellows-like structures 48 that
open towards a respective pump end-wall 24. These bellows-
l1ike structures sealingly abut respective end-walls around
the inlet 40 in the proximity of the end positions of the
partition walls 26 and press used drive fluid through the
conduit 41 connected to said inlet, so as to generate a

valve-resetting pressure in that inlet port 12, 13 that 1s

not at the moment in use, 1.e. the port 13 in the state of

the pump shown in Fig. 2.

proximal to the end-walls 24 of the pump housing and where

the flow of medium through said chambers is contrclled Dby
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hall valves 31. The operating chambers 23 are thus located

construction shown in Fig. 2. Resetting of the valve element
15, and therewith also of the valve element 42, however, 18
initiated mechanically. The mutually facing sides of the
central parts 36 of the partition walls 26 are provided toO
+his end with pins 50 which extend axially into a respective
outlet port 12, 13. The length of the pins is adapted so that

when the partition walls 26 occupy their inner positions, the

the position in which one of the mutually opposite surfaces
16 of said valve element closes an outlet port, either port
12 or port 13, so as to thereafter reset the valve element 15

under the influence of the fluid flow through the wvalve

arrangement, and therewith close the other outlet port.

The arrangement i1lustrated in Fig. 4 coincides with the
arrangement illustrated 1n Fig. 1 except in the following
respects: The bleed passageways 21 of the Fig. 1 arrangement
have been replaced in the Fig. 4 arrangement with a balancing
valve system that includes two valves 51. The valves 51 are
connected to a pressurised fluid network 52, suitably the
same network as that which delivers drive fluid to the inlet
port 11. Each of rhe valves can be connected to a respective
drive-fluid conduit 41, and therewith to a respective port
12, 13, via conduits 53. The valves 51 are two-position
valves which are spring biased rowards a normal mode or state
in which the connection between the network 52 and the
conduits 53 is broken, but which can be set against the

action of said spring force to an active mode or state 1n

which connection hetween network 52 and conduit 53 1is
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established. To enable resetting or switching of the valves
ro be achieved, each of the valves includes a respective pin
54. Each of the pins 54 projects 1nto its respective chamber
28 and, as 1t engages a partition wall 26 approaching 1ts
outer end position, switches rhe valve concerned to 1ts
sctive state. In Fig. 4, the left valve 54 is in its normal
state, or rest mode, 1n which connection between the network
52 and the conduit 53 1s broken, whereas the right valve 51
has been switched to its active stateée or mode as a result of
the partition wall 36 acting on the pin 54, wherewith the
outlet port 13 1s connected to the compressed air network 52
via the right valve 51 and the conduits 53 and 41. There 1s
then generated briefly in port 13 an overpressure which
causes resetting of the valve element 15, therewith causing
the partition walls 26 to move toO the left in Fig. 4 and

enabling the valve 51 to return to its rest mode.

It will be understood that the invention 1s not restricted to
rhe aforedescribed and illustrated exemplifying embodiments
thereof and that modifications can be made within the scope
~f the inventive concept as defined in the Claims. For
instance, movement of the valve element from one or the other
of its closing positions can be initiated electromagnetically
and the conduits 53 of the embodiment jllustrated in Fig. 4
may open into associated operating chambers 28. Similarly,
the pins 54 may be attached to associated partition walls 26
and mounted for axial movement in the nearby pump end-wall,
for resetting the valves 51 in the outer end positions of
respective partition walls 26. The movement transferring
device 38 connected to the partition walls 26 may be sprung

in the direction of 1ts longitudinal axis, for instance 1n

" +he manner shown in WO 96/34201, wherewith the operating
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o be placed under pressure simultaneously

for short periods of time, SO as to avoid pulsations in the

pumped working medium. The build-up of pressure in the port

12 or the port 13 may be controlled with the aid of throttle

check valves in the conduits 41.

Tt will be understood rhat for reasons of clarity, the valve

arrangement i1lustrated in Figs. 1-4 has been greatly

o the double-acting pump. However, the

d for all manner of gas OX

enlarged in relation t

valve arrangement may be constructe

liquid flows, 1.e. from very small to very large fluid flows,

and the term liquid shall he understood to also include

fluid/solids dispersions and slurries.
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CLAIMS
1. A valve arrangement comprising a valve housing (10) that

includes an inlet port (11) and two outlet ports (12, 13) for
fluid passing through the housing, a valve element (15) which
is. accommodated in a first valve space in the valve housing
and movable between two end positlons and which includes two
surfaces (16), each of which 18 adapted for co-action with a
respective outlet port such as to close an associated outlet
port in a respective one and the other of the two end
positions of said valve element (15), and further comprising
means (20 or 21, and 26, 47; 26, 48;: 26, 50; 26, 51-54) for
resetting said valve element between said positions, said
valve element (15) being mounted on one end of a pivotal arm
(18) , characteriSed in that the valve element (15) has the
form of a valve plate or disc which includes mutually
opposite surfaces (16) for alternate co-action with a
respective outlet port (12, 13); and in that the arm (18)
carrying said valve element (15) is connected mechanically to
and adapted to drive a further valve element (42)
sccommodated in a separate, second valve space, said further
valve element (42) being driven between LWO positions 1n
which it connects either one or the other of two fluid inlet

ports (43) to a fluid outlet port (45) which 1s common tO

said two inlet ports (43).

2 . A valve arrangement according to Claim 1, characterised
in that the pivotal arm (18) extends into the further valve
space and carries the further valve element (42) at a second
end located within said further valve space, wherewith sald
further Valve element (42) also has the form of a valve plate

or disc which includes mutually opposite valve-element
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surfaces for co-action with a respective assocliated 1inlet

port (43).
3. A valve arrangement according to Claim 1 or 2,
S characterised in that said valve arrangement is co-ordinated

with a double-acting pump which includes £WO spaces Or Yrooms
having valve-controlled respective inlets and outlets (39,

40; 29, 30) for a gaseous drive fluid and a liquid working

fluid transported by the pump, wherewith said spaces are

10 divided into an operating chamber (28) and a working chamber
(27) by means of a movable partition wall (26, 36, 37) in the

form of a piston or diaphragm (26): in that a device for

| transferring movement of one partition wall (26, 36, 37) to

the other partition wall, and vice versa, extends between

15 caid movable partition walls; and in that each of the

operating-chamber 1inlets (39) is coupled to its respective

outlet port (12, 13) associated with the first valve space of
said valve arrangement, and each operating chamber outlet

(40) is connected to 1ts respective fluid 1inlet port (43)

20 associated with said second valve space.

4 . A valve arrangement according CO Claim 3, characterised
in that each operating chamber (28) is connected to 1its
respective outlet port (12, 13) of the valve arrangement via
25 a conduit (41) which 1s adapted to be closed Dby the
associated partition wall (26, 36, 37) immediately prior to
the commencement of a working stroke of said partition wall;
and in that a fluid bleed passageway (20; 21) extends between

the outlet ports (12, 13) and the inlet port (11) common TO

30 said outlet ports.

*rB
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5. A valve arrangement according to Claim 4, characterised
in that each of the bleed passageways (20; 21) 1is comprised
of a bore or channel that extends through the material of the

valve housing or through associated valve element (15).

6. A valve arrangement according to Claim 4 or 5,
characterised in that the partition walls (26, 36, 37)
include bellow-like structures (48) which are open to said
conduits (41) and which function to generate an overpressure

in an associated conduit (41) when closing said conduit.

7. A valve arrangement according to Claim 3, characterised
in that the operating chambers (28) are located close
together on both sides of the valve arrangement, and in that
the partition walls (47) are provided with pins (50) which
each extend into a respective outlet port (12, 13) and, when
the partition walls (26) are in their inner end positions,

act on an associated valve-element surface (16) so as toO

reset the valve element (15).
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