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flowi ng therethrough. This invention relates to an apparatus for

diverting the flow of a fluid between at least two paths.
It is often necessary to divert the flow of fluid
from a path passing through one process station to another
path which passes through another process station. For
example, where the fluid flow passes through a filter, it
is frequently necessary to divert the fluid flow aiong a
different path containing another filter, so that the

first filter may be exchanged or cleaned. In such a

system it will eventually become necessary to divert the
fluid flow again, so that the second filter may be
exchanged or replaced. Alternatively, the fluid flow may
be diverted between two paths in which different processes
are carried out on the fluid flowing therethrough.

In known liquid filtration systems, for example,
two parallel 1liquid flow paths are provided each
containing a filter, and having a diverter valve at both
the inlet of the two paths and also at the outlets of the
two paths. The flow of liquid is diverted between the two
paths by operating the two diverter valves so as to close
the inlet and outlet of one of the paths and halt the
ligquid flow therethrough and to open the inlet and outlet
of the other path.

The provision of two separate diverter valves is
expensive énd, in order that there be no interruption in
the flow of ligquid through the system whilst the flow is
diverted between the two paths, either expensive control
means must be provided so that the two diverter valves
operate simultaneously, or the operator must take great
care so as to ensure that both valves operate
simultaneocusly. Where, as is often the case, the diverter
valves are not manually operable, there are considerable
problems in ensuring simultaneous operation of the two
valves. '

In accordance with the present invention, an

sé that the second filter



Ln known quuiq'filtration systens, for exanple, two parallel liquid flow
paths are provided each containing a filter, and having a diverter valve at
both the inlet of the two paths and also ai the outlets of the two paths.
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inlet and outlet of a first path are sealed, and both the
inlet and outlet of the second path are open for fluid to
flow therethrough, and a second position in which both the
inlet and outlet of the first path are open for fluid to
flow therethrough and both the inlet and outlet of the
second part are sealed, movement of the member effecting
sealing or opening of the inlet and outlet of each flow
path substantially simultaneously, both paths being at
" least partially opeh for fluid to flow therethrough when
the member is between the first and second positions.
With such an arrangement, the sealing or opening
of both the inlet and outlet of each of the paths is
effected simuitaneously by the movement of a single
member; simultaneous sealing and opening may be achieved
whether the member is moved manually or otherwise and
without the necessity of complex and/or expensive control
means. Furthermore, because both paths are at least
partially open for fluid to flow therethrough whilst the
member is moved so as to seal one path and to open the
other path there is no interruption in the flow of fluid
through the apparatus during the course of this movement.
The member comprises a pivotable member carrying
a number of sealing faces, each adapted to seal against
one of the inlet or outlet of one of the paths, the
arrangement being such that the member may be pivoted
between two positions in each of which one of the paths is
open for fluid to flow therethrough and the other path is
sealed and fluid is able to flow through both paths whilst
the member is pivoted from one position to the other.
Where the fluid is at a pressure greater than
atmospheric pressure and the pressure in the sealed path
is relieved for any reason, so as to clean or exchange a
é;. filter in that path, for example, then the fluid pressure
serves to improve the seal between the inlet and outlet of



operat.e sinultaneously, or the operator nust take great care so as to
ensure that both valves operate sinultaneously. Were, as is often the
case, the diverter valves are not nanually operable, there are considerable
probl ens in ensuring sinmultaneous operation of the two val ves. In

DE- A-27 10 844 a device is described in whi'ch a rotary valve is nDunted I n
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cylindrical surfaces conp I'si'n for mab engagenent over
respective cavities. Thétﬁﬁnaﬁ}“ﬂﬂﬂnaWhere the fIU1d lS at a pressure

lower than atmospheric pressure and the pressure in the
sealed path is increased to atmospheric pressure, so as to
clean or exchange a filter in that path, the seal between
the inlet and outlet of the sealed path is enhanced by the
pressure differential acting in the opposite direction.

The pivotable member may be mounted within a
cylindrical housing with its pivot axis parallel to, but
not coincident with, the longitudinal axis of the housing,
the inlet and outlet to each path comprising a poft formed
in the wall of the housing, each sealing face comprising
a section of a cylindrical surface and having a radius
‘substantially equal tb the radius of the housing.

Such an arrangement is robust, easy to operate and
relatively inexpensive and easy to manufacture.

The longitudinal axes of the cylindrical sealing
faces may be parallel to, but not coincident with, the
axis of rotation of the pivotable member.

With such an arrangement, where the cylindrical
sealing faces are eccentric with respect to the axis about
which the member pivots, the sealing face does not come
into contact with the housing wall until the seal face
surrounds the port. At the point of contact, the sealing
face slides relative to the housing wall, and this sliding
motion wipes clean any debris from the mating surfaces to
provide a good seal therebetween. Furthermore, when the
member is rotated away from one or other of the sealing
positions the clearance between the housing and the
sealing faces increases, thereby avoiding any interruption
to the flow of fluid through the system.

The seal between each sealing face and the
respective inlet or outlet port may be improved by
providing a soft seal seated in a groove either around the
port or around the periphery of the sealing face. The
effect of the sliding motion as each sealing face comes
into contact with the respective inlet or outlet port is



is mpunted on a | oose bearing so that as it turns a sealing face can engage
the casi hg. \Wen a face is over a cavity fluid pressure in the valve
deforns the surface material to nake a seal. The present invention is
directed at apparatus for diverting the flow of a fluid fromone path to
anot her path, both paths being defined in g housing having a |ongitudina
axis. The apparatus conprises a valve nenber having a nunber of sealing
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a rubber compound or of bonded design.

- Preferably the pivotable member is mounted within
a cylindrical housing on coaxial stub shafts extending
through the housing. With such stub shafts, when fluid
flows through the apparatus under pressure, the pivotable
member is balanced along its longitudinal axis, so that
there is no need to provide thrust bearings to restrain
the movement of the member along that axis.

Means may be provided to relieve the fluid
pressure within each path when the inlet and outlet
thereto is sealed. Once the fluid pressure in one of the
paths is relieved, the fluid pressure within the other
paths of the apparatus acts on the reverse side of the
sealed sealing faces to provide a pressure 1lock,
preventing any movement of the pivotable member until the
fluid pressure is restored in the sealed path.

The fluid may be either a liquid or a gas, and
means may be provided to refill each sealed path with the
appropriate fluid. Where the fluid is a gas, additional
means may be provided to purge the sealed path of
contaminants before the sealed path is opened once more by
pivoting the member.

'With apparatus in accordance with the invention,
it is possible to provide at least 3-way fluid flow (that
is, flow through either of the two paths, or through both
paths simultaneously) without porting in the wvalve
apparatus, without interrupting fluid flow during
changeover and with no limitation on the number of such 3-
way valves which may be operated in series.

There is no limitation as to the materials of
construction, nor as to the shape or size of the various
inlets and outlets.

The invention will now be described by way of
example with reference to the accompanying drawings, in



both.the inlet and outlet of the first path are seal ed, and a second
pQSItlon i n which both the inlet and outlet of the flrst path are open for
fluid to flow therethrough, and both the inlet and outlet of the second
path are seal ed. Movenent of the valve nenber effects sealing or opening of
the inlet and outlet of each flow path subssantially sinultaneously, and
both paths are at | east partially open for fluid to flow therethrough when
t he val ve nenbewnhehbetmeen the first and second positions. The valve
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cylindrical sealing position;

Figure 1B is a schematic plan view of the
apparatus shown in Figure 1A;

Figure 2A is a view similar to the view of Figure
1A but in a second sealing position;

Figure 2B is a view similar to the view of Figure
1B but in a second sealing position; -

- Figure 3 is an elevation view of the pivotable
member forming part of the apparatus in accordance with
the invention:;

Figure 4 is a view along the line 4-4 of Figure 3,
and

Figure 5 is an elevation view in cross section of
an apparatus in accordance with the invention.

The apparatus 1 shown schematically in Figures 1A,
1B, 2A and 2B is a 3-way diverter valve for controlling
the liquid flow in a duplex strainer. Two chambers 3 and
5 are connected in parallel, having fluid inlets 7a and 7b
and fluid outlets 9a and 9b respectively, and each
containing a filter element 1la and 11lb respectively, to
a central chamber 13. Fluid enters the apparatus 1
through an inlet port 15 and exits the apparatus through
an outlet port 17 having passed through one or both of the
filter elements 1la and 11b, as described below. The flow
of the fluid through the apparatus 1 is indicated by the
arrows, the broken arrows indicating the flow of filtered
fluid. |

The central chamber 13 contains a pivotable member
19 to which are mounted inlet and outlet seals 21 and 23
respectively. Rotation of the member 19 about its central
axis 31 moves the seals 21,23 into or out of sealing
engagement with the inlet and outlet 7a, 9a, 7b, 9b of
each of the chambers 3,5 substantially simultaneously.

With the member in the first sealing position



seal jng faces being eccentric with respect to the pivot axis of the valve
nmenber. . 2 Wth such an arrangenent, the sealing or opening of both the
inlet and outlet of each of the paths is effected simultaneously by the
novenent of a single member; sinultaneous sealing and opening may be

achi eved whether the nmenber is noved manual Iy or otherw se and w thout the
necessity of conplex and/or expensive cont®ol neans. Furthernore, because

both paths are at qustzgartiallx open for fluid to flow _
shown in Figures 1A and 1B, the seals 21, 23 are sealed

against the inlet 7b and outlet 9b of chamber 5 so that
fluid entering the inlet port 15 is constrained to flow
through chamber 3, filter 1lla, and through outlet port 17.

Figures 2A and 2B illustrate the member 19 in a
second sealing position in which fluid is constrained to
flow through chamber 5 and filter 1l1lb.

With member 19 in the first sealing position,
chamber 5 is sealed off from the flow of fluid, enabling
the filter 11b to be removed for cleaning or repiacement,
and chamber 3 is sealed off from the fluid flow when the
member 19 is in the second sealing position. When the
member 19 is between the first and second sealing
positions, the inlet and outlet -7a,9%a,7b,90 to each
chamber 3,5 is at least partially open for fluid to flow
therethrough, thereby ensuring that there is no
interruptidn to the fluid flow through the apparatus at
any time. :

The member 19 shown in Figures 3 and 4 is mounted
so as to pivot about two plug axles 25,27 about a pivot
axis 31 within a cylindrical central chamber (see Figure
5). The inlet and outlet seals 21,23 comprise cylindrical
sealing faces 21a,21b,23a,23b, the radii of which are the
same as the radius of the central chamber 13. The pivot
axis 31 is parallel to but spaced from the longitudinal
axis 33 of the central chamber 13 (i.e. the member 19 is
mounted eccentrically in the chamber 13), and the
longitudinal axes of each of the sealing faces are
parallel to but spaced from the pivot axis 31 (i.e. the
sealing faces are eccentric with respect to- the member
19) . The arrangement is such that, with the member 19 in
the first sealing position (shown in Figure 1A) the
longitudinal axes of sealing faces 2la and 23a are coaxial
with the axis 33 of the central chamber 13, and the inlet
7a and outlet 9a to chamber 3 are effectively sealed by
sealing faces 2la and 23a.

The sealing faces 21a,21b,23a,23b are shown as



t heret hrough whilst the nmenber is noved so as to seal one path and to open
the other path there is no interruption in the flow of fluid through the
apparatus during the course of this novenment. Where the fluid is at a
pressure greater than 3 at nospheric pressure and the pressure in the
sealed path is relieved for any reason, so as to clean or exchange a filter
In that path, for exanple, then the fluid pressure serves to inprove the

seal. ﬁgt meen thee il CinBlgray! kel tAk WlRLREANY) Raid) Ul fly FoSELCELNE
equally be manufactured as separate components which may
be releasably mounted to the member, by bolts, for example
(not shown). Such separate sealing faces could be more
easily manufactured.

When the eccentrically mounted member 19 is
rotated about the axis 31, each seal face moves through an
arcuate path towards the respective inlet or outlet with
a gradually reducing clearance therebetween, until the
seal faces mate against the wall of the central chamber
12, simultaneously sealing off the inlet and outlet to one
or other chamber 3,5. At the point of contact between a
sealing face and the respective inlet or outlet there is
a small degree of relative sliding movement therebetween,
which sliding acts to wipe clean any debris from the
mating surfaces to provide a good seal.

A further advantage of the eccentric seal faces is
that when the member is rotated away from a sealing
position there is an increasing clearance within the wall
of the chamber 13, thereby avoiding any interruption to
the flow.

The perimeter of each sealing face is provided
with an ‘0’ seal 29 such as a soft seal or a bonded seal,
seated in a slot with a reverse taper, so as to improve
the seal between a sealing face and the respective inlet
or outlet. The sliding movement between the ‘0’ seals 29
and the wall of the central chamber around the inlet or
outlet acts to remove any debris and continued motion
ensures correct energising of the ‘0’ seal 29, thereby
ensuring a good seal. Alternatively, the ‘0’ seals 29
could be located in slots in the wall of the central
chamber 13 surrounding each inlet and outlet.

The method of energizing the ‘0’ seals 29 around
each inlet or outlet provides a positive locking feature.
Where the fluid flow is under pressure, once there is a
sufficient pressure difference between the central chamber
13 and whichever chamber 3 or 5 has been sealed, as, for



Alterpatively, where the fluid is at a pressure |ower than atnospheric
ptessure and the pressure in the sealed path is increased to atnospheric
pressure, so as to clean or exchange a filter in that path, the sea

between the inlet and outlet of the sealed path is enhanced by the pressure
differential acting in the opposite directign. The housing may be
cylindrical, with the inlet and outlet to each path conprising a port
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the Cy"“dricajré£8$£&9 by repressurising the sealed chamber. Means (not
shown) are provided to repressurise both chambers as and
when necessary:; if the fluid is a 1liquid, this may
conveniently comprise a pipe with a valve connecting the
two chambers 3 and 5, and air vents (not shown) may be
provided in each chamber.

Where the fluid is a gas, further means (not
shown) may be provided to purge each chamber 3,5 of air
which might contaminate the gas.

The central chamber 13 may be easily manufactured
as a machined cylindrical body 35 (see Figure 5) with a
top cover 37 and a bottom cover 39 attached thereto by
bolts 41. The seal between the covers 37,39 and the body
is provided by further ‘0’ ring seals 43. The member 19
pivots about stub axles 25, 27 which seat bearing recesses
57,59 formed in the top and bottom covers 37,39 and are
sealed by further ‘0’ ring seals 49. The outer ends of
the stub axles 25,27 are open to atmospheric pressure, and
the are of equal diameter. With such an arrangement, the
pivot member 19 is effectively hydraulically balanced
along its longitudinal axis 31 so that expensive thrust
bearings are not required. If there is an appreciable
pressure differential between the fluid entering through
inlet port 15 and fluid exiting through outlet port 17,
the stub axles could be made of different diameters so as
to retain the hydraulic balancing effect.

A handle 55 may be fixed by a shaft 51 and locking
pin 53 to one of the stub axles 25 so that the valve may
be operated manually, or means (not shown) may be provided
so as to operate the valve automatically. However the
valve is operated, the sealing or opening of the fluid
path through each of the chambers 3,5 is effected
simultaneously. _

The member 19 is formed with a circular division



faces may be parallel to, but not coincident with, the axis of rotation of
the pivotable menber. Wth such an arrangenent, where the cylindrical
sealing faces are eccentric with respect to the axis about which the nenber
pivots, the sealing face does not cone into contact with the housing wall
until the seal face surrounds the port. Atgthe point of contact, the
sealing face slides relative to the housing wall, and this sliding notion
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fluid through éf@eé¥i§eﬂbtween the inlet and outlet parts 15,19. An ‘0’
ring seal 45 may be provided to improve the seal between -
the division plate 47 and the central chamber 13.

Whilst the embodiment described above concerns the
diversion of fluid from between two paths, three or more
chambers could be provided and the pivoting member given
an equivalent number of pairs of inlet and outlet sealing
faces. With such an arrangement it would be possible to
seal off one chamber at a time whilst permitting fluid to
flow through the remaining chambers.



The seal between each sealing face and the respective inlet or outlet port
may be inproved by providing a soft seal seated in a“grﬁeve\eLLngL\gggiEd
the port or around the periphery of the sealing face; e effect e
sliding notion as each sealing face cones int0 contact I”@?’IMWIMW!ZI ive
L
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inl.et or outlet port is 4 both to wi pe clean the;con

t her ebet ween and al so to squeeze the soft seal so as to inprove tise ling
effect. The soft seal is preferably an 'O ring seal of a rubber conpound
or of bonded de<GlghIMS

1. Apparatus for diverting the flow of a fluid from
one path to another, comprising a rotatable valve member
to which are mounted a number of sealing faces, each face
being adapted to seal against one of the inlet or outlet
of one of the.paths the member being movable between a
first position in which both the inlet and outlet of a
first path are sealed, and both the inlet and outlet of
the second path are open for fluid to flow therethrough,
and a second position in which both the inlet and outlet
of the first path are open for fluid to flow therethrough
and both the inlet and outlet of the second path are
sealed, movement of the member effecting sealing or
opening of the inlet and outlet of each flow path
substantially simultaneously, both paths being at least
partially open for fluid to flow therethrough when the
member is between the first and second positions.

2. Apparatus as claimed in Claim 1 wherein the
rotatable member is pivotally mounted within a cylindrical
housing with its pivot axis parallel to, but not
coincident with, the longitudinal axis of the housing, the
inlet and outlet to each path comprising a port formed in
the wall of the housing, each sealing face on the
rotatable member comprising a section of a cylindrical
surface and haVing a radius substantially equal to the
radius of the housing.

3. Apparatus as claimed in Claim 2 wherein the
longitudinal axes of the cylindrical sealing faces are
parallel to, but not coincident with, the axis of rotation
of the pivotable member.

4. - Apparatus as claimed in Claim 3 wherein the
longitudinal axes of the cylindrical sealing faces for
sealing the inlet and outlet to each path are coaxial.



Preferably the pivotable nmenber is nounted within a cylindrical housing on
coaxi al stub shafts extending through the housing. =~ Wth such stub afts,

when fluid flows through the apparatus under pressure mmmm&m\g nmber
i s balanced along its longitudinal axis, so that therk““ SL'0%
provide thrust bearings to restrain the noygnent of thé nénber ‘al ong t hat

axis. Means nmay be provided to relieve the fluid pressure within each path
when the inlet and outlet thereto is sealed. Once the fluid pressure in one
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radius.
6. Apparatus as claimed in any one of Claims 2 to 5
wherein a groove is provided for mounting a soft seal
around either the periphery of each sealing face or each
port, to improve the seal therebetween.
7. Apparatus as claimed in any one of Claims 2 to 6
wherein the pivotable member is mounted within a
cylindrical housing or coaxial stub shafts of equal
diameter, the ends of the stub shafts extending through
the housing.
8. Apparatus as claimed in any preceding claim
wherein means are provided to relieve fluid pressure
within each path when the inlet and outlet to that path is
sealed, means being provided to empty the fluid from that
path and to allow access into the path.

9. Apparatus as claimed in any preceding claim
wherein filter means are provided in either or both paths.
10. Apparatus as claimed in any preceding claim

wherein the sealing faces are integral with the wvalve

member.



fluid pressure is restored in the sealed path. The fluid may be either a
lLiquid or a gas, and neans may be provided to refill each sealed path with
the appropriate fluid. Were the fluid is a gas, additional neans may be
provided to purge the seal ed path of contam nants before the sealed path is
opened once nore by pivoting the nenber. Wiph apparatus in accordance with
the invention, it is possible to provide at |east 3-way fluid flow (that

is, flow through either of the two paths, or through both paths

si mul t aneously) without porting in the val ve appar at us, wi t hout
interrupting fluid flow during changeover and with no limtation on the
nunber of such IMPRGXENM b T N RIELAPENG n R G FIJIID FLOW

ABSTRACT

A three-way diverter valve comprising a rotatable
valve member to which are mounted a number of sealing
faces, each face being adapted to seal against one of the
inlet  or outlet of one of the paths the member being
movable between a first position in which both the inlet
and outlet of a first path are sealed, and both the inlet
and outlet of the second path are open for fluid to flow
therethrough, and a second position in which both the
inlet and outlet of the first path are open for fluid to
flow therethrough and both the inlet and outlet of the
second path are sealed, movement of the member effecting
sealing or opening of the inlet and outlet of each flow
path substantially simultaenously, both paths being at
least partially open for fluid to flow therethrough when
the member'is between the first and second positions.



There isnolimtation as to the materials of construction,

shape or "size of the various inlets and outlets.
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apparatus shown in Figure 1A, Figure 2Ais a viewsimlar to the view of
Figure 1A but in a second sealing position; Figure 2Bis a viewsimlar to
the view of Figure 1B but in a second sealing position; Figure 3 is an

el evation view of the §ipotable nmenber forfing part of the apparatus in
accordance. with the inVgntion; Figure Is a view along the line 4-4 of
Figure 3, and Figure 5 RaoaHSeLbuation view in crgss section of an
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axis 31 noves the seals 21,23 into or out of seali ng engagenent with the
i nl.et” and outlet 7a, 9a, 7b, 9b of each 'of ng chanbers 3,5 substantially

simul taneously. Wth the nenber in the f
the seals 21, 23 are
that fluid ent
, |

Figures 1A and 1B,

outl et 9b of chanber 5
constrained to flow th

in which lquic] i's constrai ned\to -

&

K

ifst’seal i ng position
seal ed against the |
ering the inl

6 shown in

3 [’b and

1

S7

\ \ \Tl //1 . \\ .\\ | >3
= NE e 53
L}// /// //72/%'}:\\»:
/ l“| ki-j T~ T
% R
. / < T
—T1 % ‘_/1‘:\_\-‘““*—‘10.
A UL
% 3S
//////V |
B PPN

TR

FIGuRE &




fl ow;t hrough chanber 5 and filter 11b. Wth nmenber 19 in the first sealing
pos¥tion, chanber 5 is sealed off fromthe flow of fluid, enabling the
Filter 11b to be renoved for cleaning or replacenent, and chanber 3 is
sealed off fromthe fluid fl-ow when the nenber 19 is in the second sealing
position. \Wen the nmenber 19 is betmaﬁ the first and second sealing
positions, the inlet and outlet 7a,9a, ¥O%¥9b to each chanber 3,5 is at | east
partially open for fluid to flow therethrough, thersby ensuring that

there .is no interruption to the fluid flowthro he apparatus at any
tinme. The nmenber 19 shown in Figury@ 3 and 4 is unted so as to pivot
about two plug axles 25,27 about a\ELX;t 15
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axis, 31 within a cylindrical central chanber (see Figure 5). The inlet and
Qutlet seals 21,23 conprise cylindrical sealing faces 21la, 21b, 23a, 23b, the
radii of which are the sanme as the radius of the central chanber 13. The
pivot axis 31 is parallel to but spaced fromthe | ongitudinal axis 33 of
the central chanber 13 (i.e. the nenbe® /49 is nounted eccentrically in the
chanber 13), and the |ongitudinal axes of. each of the sealing faces are
parallel to but spaced fromthe pivot axis 31 (i.e. tie sealing faces are
eccentric with respect to the nggg 19). The ar genent is such that,
with the nenber 19 in the firg S I ng itiyﬁp?ggz in Figure 1A) the

| ongi tudi nal axes of sealing f{ces\2la a 23a are(codial with the axis 33
of the central chgnber 13, and i nl gt ,
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7a and outlet 9a to chanber :3 are effectively sealed by sealing faces 21a
and*23a. The sealing faces 21la, 21b, 23a, 23b are shown as 7 being integral
to the menber 19; the sealing faces could equally be manufactured as
separate conponents which may be rel easably nounted to the nenber, by
bolts, for exanple (not shown). Such ?arate sealing faces could be nore
easi |y manufactured. When the eccentriCally nounted nenber 19 is rotated
about the axis 31, each seal face noves through an

—25




arcugte path towards the respective inlet or outlet wwth a gradually
@edUCing cl earance therebetween, until the seal faces mate agai nst t-he wall
of the central chanmber 12, simultaneously sealing off . the inlet and outl et
to one or other chanber 3,5. At the point of contact between a sealing face
and the respective inlet or outlet thepygis a small degree of relative
sliding novenent therebetween, which s Ing acts to wi pe clean any debris
fromthe mating surfaces to provide a good seal. A further advantage of the
eccentric seal faces is that when the nenber is rotated away froma sealing
position there is an increasing clearance within the wall of the chanber

13, thereby avoiding any interruption to the flow.
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The perineter of each sealing face is provided with-an 'O séqﬁxzb such as
a soft seal of a bonded seal, seated in a slot with a réeverse taper, so as
to i nprove the seal between a sealing face and the respective inlet or
outlet. The sliding noverent between the ;¢ seals. 29 and the wall of the
central chanmber around the inlet or outlet acts to renove any debris and
continued notion ensures correct energising of the 'O seal 29, thereby
ensuring a good seal. Alternatively, the 'O seals 29 could be located in
slots in the wall of the central chanber 13 surrounding each inlet and '

outlet. The nEIMRROVEMENES CEN i AND tRELATING €Pd sDPYERT NG dF AT Flowt or

outl et provides a positive |ocking feature Where the fluid flow is under
pressure, once there is a

ABSTRACT

A three-way diverter valve comprising a rotatable
valve member to which are mounted a number of sealing
faces, each face being adapted to seal against one of the
inlet or outlet of one of the paths the member being
movable between a first position in which both the inlet
and outlet of a first path are sealed, and both the inlet
and outlet of the second path are open for fluid to flow
therethrough, and a second position in which both the
inlet and outlet of the first path are open for fluid to
flow therethrough and both the inlet and outlet of the
second path are sealed, movement of the member effecting
sealing or opening of the inlet and outlet of each flow
path substantially simultaenously, both paths being at
least partially open for fluid to flow therethrough when
the member is between the first and second positions.

Fig. 1
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number of seallng faces, each adapted to seal against one
of the inlet or outlet of one of the paths, the member

being movable between a first position in which both the

‘inlet and outlet of a first path are sealed, and both the

inlet and outlet of the second path are open for fluid to
flow therethrough, and a second position in which both the
inlet and outlet of the first path are open for fluid to
flow therethrough and both the inlet and outlet of the
second part are sealed, movement of the member effecting
sealing or opening of the inlet and outlet of each flow
path substantially simultaneously, both paths being at
least partially open for fluid to flow therethrough when
the member is between the first and second positions
characterised in that the rotatable member is pivotally
mounted within a housing with its pivot axis parallel to,
but not coincident with, the 1longitudinal axis of the
housing.

With such an arrangement, the sealing or opening
of both the inlet and outlet of each of the paths is
effected simultaneously by the movement of a single
member; simultaneous sealing and opening may be achieved
whether the member is moved manually or otherwise and
without the necessity of complex and/or expenéive control
means. Furthermore, because both paths are at 1least
partially open for fluid to flow therethrough whilst the
mernber is moved so as to seal one: path and to open the
other path there is nﬁ’lnterruptlon 1n the flow of fluid
through the apparatus during the course of this movement.

The member comprises a pivotable member carrying
a number of sealing faces, each adapted to seal against
one of the inlet or outlet of one of the paths, the
arrangement being such that the meﬁbér may be .pivoted
between two positions in each of which orie of the paths is
open for fluid to flow therethrough and the other path is
sealed and fluid is able to flow through both paths whilst
the member is pivoted from one position to the other.

Where the fluid is at a pressure greater than



‘provided in each chanber. Were the fluid is a gas, further neans (not
shown) nmay be provided to purge each chanber 3,5 of air which m ght

contam nate the gas. The central chanber 13 nmay be easily manufactured as a
machi ned cylindrical body 35 (see Figurg 5) with a top cover 37 and a
bottom cover 39 attached thereto by bolts 41. The seal between the covers
37,39 and t he2bsesrheris eregsyrgy ahdr ther pressureginetie saletheatdnber 19

pi vots about skubepidwast 2or azgw@éﬁbﬁe% wﬁ;bnalésﬁeéﬁeéxﬁa@% formed in
the top and b omcovers 37,39 apnd are urther,'O ring seals

49. The outer ShHRT o thatsPRbRaxtRE T é'th\éeﬁ he of Ly iR FyrRs U e
pressure, andstheesr dfipequal tick mnebetMééh tHe inde taahangetest .off he

the sealed path and the respective sealing faces.

Alternatively, where the fluid is at a pressure
lower than atmospheric pressure and the'pressure in the
sealed path is increased to atmospheric pressure, so as to
clean or exchange a filter in that path, the seal between
the inlet and outlet of the sealed path is enhanced by the
pressure differential acting in the opposite direction.

The housing may be cylindrical, with the inlet and
outlet to each path comprising a port formed in the wall
of the housing, each sealing face comprising a section of
a cylindrical surface and having a radius substantially
equal to the radius of the housing.

Such an arrangement is robust, easy to operate and
relatively inexpensive and easy to manufacture.

The longitudinal axes of the cylindrical sealing
faces may be parallel to, but not coincident with, the
axis of rotation of the pivotable member.

With such an arrangement, where the cylindrical
sealing faces are eccentric with respect to the axis about
which the member pivots, the sealing face does not come
into contact with the housing wall until the seal face
surrounds the port. At the point of contact, the sealing
face slides relative to the housing wall, and this sliding
notion wipes clean any debris from the mating surfaces to
provide a good seal therebetween. Furthermore, when the
nember is rotated away from one or other of the sealing
positions the clearance between the housing and the
sealing faces increases, thereby avoiding any interruption
to the flow of fluid through the system.

The seal between each sealing face and the
respective inlet or ‘outlet port may be improved by
providing a soft seal seated in a groove either around the
port or around the periphery of the sealing face. The

- effect of the sliding motion as each sealing face comes
into contact with the respective inlet or outlet port is



;bivbt menber 19 is—effectivery hydraulically balanced along its

| ongi tudi nal axis si ve thrust bearings are not required.
If there is an apdmmﬁmj MHEEWIE differential between the fluid entering
t hrough inlet port «[5cand Thw-8 exiting through outlet port 17, the stub
axl es coul d be nade of different dianetert0so as to retain the hydraulic
bal ancing effect. A handle 55 may be fixed by a shaft 51 and | ocking pin 53
to one of theChdLMSax|es 25 so that the val ve nay be operated manually, or
nmeans (not shown) may be provided so as to operate the valve automatically.

However the valve is operated, the sealing, or opening of the fluid path
through each df the cRBRBEREUS, F955 drvesctrd st fhAoas) ¢ fluid from

one path to another, comprising a rotatable valve member
having a number of sealing faces, each face being adapted
to seal against one of the inlet and outlet of one of the
paths, the member being movable between a first position
in which both the inlet and outlet of the second path are
open for fluid to flow therethrough, and a second position
in which both the inlet and outlet of the first path are
open for fluid to flow therethrough and both the inlet and.
outlet of the second path are sealed, movement of. the
member effecting sealing or opening of the inlet and
outlet of each flow path substantially simultaneously, and
both paths being at least partially open for fluid to flow
therethrough when the member is between the first and
second positions characterised in that the rotatable
member is pivotally mounted within a housing with its
pivot axis parallel to, but not coincident with, the
longitudinal axis of the housing.

2. Apparatus as claimed in Claim 1 characterised in
that the inlet and outlet to each path comprises a port
formed in the wall of the housing, each sealing face on
the rotatable member comprising a section of a cylindrical
surface and having a radius substantially equal to the
radius of the housing. )

3. Apparatus as claimed in Claim 2 characterised in
that the longitudinal axes of the cylindrical sealing
faces are parallel to, but not coincident with, the axis
of rotation of the pivotable member.

4. Apparatué as claimed in Claim 3 characterised in
that the longitudinal axes of the cylindrical sealing
‘faces for sealing the inlet and outlet to each path are

coaxial.



:Theunenber'lg FS'Torned Wth a circular division 9 seal plate 47 which

is coaxial with | cylindrical central chanber 13, so as to
ensure that flui Elmﬂ)nmmlwwﬂnml ther or both the chanbers 3,5 but not
directly between #hecini eth add outl et par 15,19. An 'O ring seal 45 may
be provided to inprove the seal between the division plate 47 and the
central chanber 13. Wil st the enbodi nent descri bed above concerns the

di version of fluid frombetween two paths, three or nore chanbers coul d be

provi ded and $he pi vobPRgradMser 3fvefilaimed in <Claim 2, 3 or 4
- characterised in that the housing is cylindrical having a

substantially constant radius.

6. Apparatus as claimed in any one of Claims 2 to 5
characterised in that a groove is provided for mounting a
soft seal around either the periphery of each sealing face
or each port, to improve the seal therebetween.

7. Apparatus as claimed in any one of Claims 2 to 6
characterised in that the pivotable member is mounted
within a cylindrical housing or coaxial stub shafts of
equal diameter, the ends of the stub shafts extending
through the housing.

8. Apparatus as claimed in any preceding claim
characterised in that means are provided to relieve fluid
pressure within each path when the inlet and outlet to
that path is sealed, means being provided to empty the
fluid from that path and to allow access into the path.

9. _ Apparatus as claimed in any preceding claim
characterised in that filter means are provided in either
or both paths. '

10. Apparatus as claimed in any preceding claim
characterised in that the sealing faces are integral with

the valve member.

11. Apparatus -as claimed in any preceding claim

characterised in that the sealing faces are arranged in

circumferentially spaced pairs, each pair of sealing faces

being adapted to seal against either the inlets or the
' outlets of the first and second paths.
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an equi val ent _numler_pi_pal_Ls_oi_l nl et and outlet sealing faces. Wth such
an arrangenent it would be possible to seal off one chanmber at a tine

whi | st per mi ttlpuumumlmllﬁlm\u t hrough the remai ni ng chambers. 10

CLAI M5 1 ing the flow of a fluid fromone path to

anot her path bot h pat "hs "bel ng’ def i ned jn a housing having a | ongitudinal

axis, conprising a valve menber (19) haVing a nunber of sealing faces (21,

23) and rot at aBly murﬂﬁ%f&ﬂ@%§@i§ﬁﬂad qack1b3te108A8rein the pairs
of sealing faces are longitudinally spaced along the pivot
axis of the rotatable member.
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'adapt ed to seal agai-nst vne of the mf"@‘t’“(‘ﬁ*and ouﬁ"
pat hs, the nenber (19) being novabl e between a ﬂlE%LL
the inlet (7b) and outlet (9b) of the second paﬂhﬁhfﬁ . ) 3o
flow therethrough, and both the inlet (7a) and 9a):: of-t e I r§§g;d )
path are seal ed, and a second p05|t|on i n whi ch jpa¥ kitheii nl: &t {Eray ‘%ﬁ’d"
outlet (9a) of the first path are openlfor fluid to flow therethrough and

both the inlet (7b) and outlet (9b) of the second gatR ererRBEEIRD,.. i\ e nent

of the menberMpRBVESHNGS! TNY ANEA IRFIATANG I8N DIV Bndwout | et of
each flow path substantially simultaneously, and both paths being at |east
partially open for fluid to flow therethrough when the nenber (19) is

bet ween the first and second
This invention relates to an apparatus for
diverting the flow of a fluid between at least two paths.
It is often necessary to divert the flow of fluid
from a path passing through one process station to another

path which passes through another process station. For
example, where the fluid flow passes through a filter, it
is frequently necessary to divert the fluid flow along a
different path containing another filter, so that the
first filter may be exchanged or cleaned. In such a
system it will eventually become necessary to divert the
fluid flow again, so that the second filter may be
exchanged or replaced. Alternatively, the fluid flow may
be diverted between two paths in which different processes
are carried out on the fluid flowing therethrough.

In known liquid filtration systems, for example,
two parallel 1liquid flow paths are provided each
containing a filter, and having a diverter valve at both
the inlet of the two paths and also at the outlets of the
two paths. The flow of liquid is diverted between the two
paths by operating the two diverter valves so as to close
the inlet and outlet of one of the'paths and halt the
liquid flow therethrough and to open the inlet and outlet
of the other path.

The provision of two separate diverter valves is
expensive and, in order that there be no interruption in
the flow of liquid through the system whilst the flow is
diverted between the two paths, either expensive control
means must be provided so that the two diverter valves
operate simultaneously, or the operator must take great
care so0 as to ensure that both valves operate
simultaneously. Where, as is often the case, the diverter
valves are not manually operable, there are considerable
problems in ensuring simultaneous operation of the two

valves.



v

‘positions, characterised in that the valve nenber (19) is pivotally nounted
wth its pivot axis parallel to, but not coincident with, the | ongitudinal
axis of the housing, and that each sealing face (21, 23) on the valve
menber (19) defines a section of a cylindrical surface, the cylindrical
sealing faces being eccentric with respect to the pivot axis (31) of the
val ve nmenber. 2. Apparatus as clainmed in Caiml wherein the inlet and
outlet (7, 9) to each path conprises a port forned in a wall of the

housi ng, each sealing surface (21, 23) odathe rotatable nenber (19) having

a radius substantially_eq tQ.the radius of the housing. Appar at us
as clained in daim1l é%‘l'ﬁﬁ%i \%’erséﬁn & Iﬁ?‘f’tﬁﬂgl%%o"ﬂ?ﬁ?rh&éé dh the

cylindrical weathng fetesy valve is mounted in a cylindrical cavity
of a cock casing. The valve is formed with two
cylindrical surfaces comprising deformable material, for
engagement over respective cavities. The rotary valve
is mounted on a loose bearing so that as it turné a
sealing face can engage the casing. When a face is over
a cavity fluid pressure in the valve deforms the surface
material to make a seal.

The present invention is directed at apparatus
for diverting the flow of a fluid from one path to
another path, both paths being defined in a housing
having a longitudinal axis. The apparatus comprises a
valve member having a number of sealing faces, and
rotatably mounted in the housing, each face being
adapted to seal against one of the inlet and outlet of
one of the paths. The valve member is movable between a
first position in which both the inlet and outlet of the
~second path are open for fluid to flow therethrough, and
both the inlet and outlet of the first path are sealed,

" and a second position in which both the inlet and outlet
of the first path are open for fluid to flow
therethrough, and both the inlet and outlet of the
second path are sealed. Movement of the valve member
effects sealing or opening of the inlet and outlet of
each flow path substantially simultaneously, and both
paths are at least partially open for fluid to flow
thexrethrough when the valve member is between the first
and second positions. The valve member is pivotally
mounted with its pivot axis parallel to,'but not
coincident with, the longitudinal axis'of the housing,
and each sealing face on thé valve member defines a
section of a cylindrical surface, the cylindrical
sealing faces being eccentric with respect to the pivot
axis of the valve member.



(21, 23) for sealing therinlet and outlet (7, 9) to each path are coaxi al

4, Apparatus as clained in any preceding C ai mwherein the housing is
cylindrical having a substantially constant internal radius. 5. Appar at us
as claimed in any preceding Caimwherein a groove is provided for nounting
a soft seal (29) around either the periphery of each sealing face (21, 23)
or each fluid path inlet and outlet, to inprove the seal therebetween. 6.
Apparatus as clained in any preceding C & m wherein

With such an arrangement, the sealing or
opening of both the inlet and outlet of each of the
paths is effected simultaneously by the movement of a
single member; simultaneous sealing and opening may be
achieved whether the member is moved manually or
otherwise and without the necessity of complex and/or
expensive control means. Furthermore, because both
paths are at least partially open for fluid to flow
therethrough whilst the member is moved so as to seal
one path and to open the other path there is no
interruption in the flow of fluid through the apparatus
during the course of this movement.

Where the fluid is at a pressure greater than



‘the val ve nenber—-19)- —s—mounted within a cylindrical housing on coaxi al

stub shafts (25 aneter "t'he ends of the stub shafts
extendi ng throu !ﬂlj@ﬂ ﬁ m Apparat us as clainmed in any preceding
Clain1including nie |eV|ng fluid pressure within each path when
the inlet (7) and outlet (9) to the path is seal ed, and neans for enptying
the fluid fromthat path and for allow hf access to the path. 8.

Apparat us agyglygigred in any'preceding Claimincluding filter neans (1la,
11b) in either or both paths. ‘ég paratus as_clainmed in any preceding

d ai m wher eitn th@@@&lﬁw ffé'tresd’( rting ghe fhHewgPal awFinighérem ve

one path to another path, both paths being defined in a
housing having a longitudinal axis, comprising a valve
member (19) having a number of sealing faces (21, 23)
and rotatably mounted in the housing, each face being
adapted to seal against one of the inlet (7) and outlet
(9) of one of the paths, the member (19) being movable
between a first position in which both the inlet (7b)
and outlet (9b) of the second path are open for fluid to
" flow therethrough, and both the inlet (7a) and outlet
(92a) of the first path are sealed, and a second position
in which both the inlet (7a) and outlet (9a) of the
first path are open for fluid to flow therethrough and
both the inlet (7b) and outlet (9b) of the second path
are sealed, movement of the member (19) effecting
sealing or opening of the inlet and outlet of each flow
path substantially simultaneously, and both paths being
at least partially open for fluid to flow therethrough
when the member (19) is between the first and second
positions, characterised in that the valve member (19)
is pivotally mounted with its pivot axis parallel to,
but not coincident with, the longitudinal axis of the
housing, and that each sealing face (21, 23) on the
‘valve member (19) defines a section of a cylindrical
surface, the cylindrical sealing faces being eccentric
with respect to the pivot axis (31) of the valve member.

2. Apparatus as claimed in Claim 1 wherein the inlet
and outlet (7, 9) to each path comprises a port formed
in a wall of the housihg, each sealing surface (21, 23)
on the rotatable member (19) having a radius
substantially equal to the radius of the housing.

3. Apparatus as claimed in Claim 1 or Claim 2 wherein
the longitudinal axes of the cylindrical sealing faces
(21, 23) for sealing the inlet and outlet (7, 9) to each
path are coaxial.



"menber (19). 10. Apparatus as clainmed in any preceding C ai mwherein the
sealing faces (21, 23) are arranged in circunferentially spaced pairs, each
pair of sealing ) ' ted to seal against either the inlets (7)
or the outlets Hmmllmlal”ﬂmgmand second pat hs. 12 11. Apparatus as
claimed in Caintl0c whemMeim the pairs of sealing faces are longitudinally
spaced along the pivot axis of the val vegpenber (19).

4. Apparatusiég claimed in any precéﬁihg Claim wherein
the housing is cylindrical having a substantially
constant internal radius.

5. Apparatus as claimed in any preceding Claim wherein
a groove is provided for mounting a soft seal (29)
around either the periphery of each sealing face (21,

23) or each fluid path inlet and outlet, to improve the
seal therebetween.

6. Apparatus as claimed in any preceding Claim wherein
the valve member (19) is mounted within a cylindrical
housing on coaxial stub shafts (25, 27) of equal
diameter, the ends of the stub shafts extending through
the housing.

7. Apparatus as claimed in any preceding Claim
including means for relieving f£fluid pressure within each
path when the inlet (7) and outlet (9) to the path is
sealed, and means for emptying the fluid from that path
and for allowing access to the path.

8. Apparatus as claimed in any preceding Claim
including filter means (1la, 11b) in either or both
paths.

9. Apparatus as claimed in any preceding Claim wherein
the sealing faces (21, 23) are integral with the valve
membexr (19).

10. Apparatus as claimed in any preceding Claim wherein

"the sealing faces (21, 23) are arranged in
circumferentially spaced pairs, each pair of sealing
faces being adapted to seal against either the inlets
(7) or the outlets (9) of the first and second paths.
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11 Apparatus as claimed in Claim 10 whereih-thehpalrs
£ .sealing faces are longitudinally spaced along the

o

pivot axis of the valve member (19).



