Office de la Proprieté Canadian
Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2745673 A1 2012/01/01

(21) 2745673

12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1

(22) Date de depot/Filing Date: 2011/06/30
(41) Mise a la disp. pub./Open to Public Insp.: 2012/01/01
(30) Priorté/Priority: 2010/07/01 (US61/360,620)

(51) Cl.Int./Int.Cl. F76L 55/24(2006.01),
F16K 11/22(2006.01)

(71) Demandeur/Applicant:
TITAN FLOW CONTROL, INC., US

(72) Inventeur/Inventor:
DESAI, ASHVIN D., US

(74) Agent: NORTON ROSE OR S.E.N.C.R.L.,, S.R.L./LL

(54) Titre : APPAREILS, SYSTEMES ET PROCEDES POUR CREPINE DOUBLE
(54) Title: DUPLEX STRAINER APPARATUSES, SYSTEMS AND METHODS

212 Y /A %
. . ,{_." Tl N éé;’/‘ ;

132 e Y/ Vi,
" eI, o = NN = 7 il ‘
171 ‘$wmm\§_[é =) T u"lf;
191 L -154b G52 | Y k3oSod I
. At . — = >LH b%20%01 [k
N = TN 4l Beasdl I
: - ez L Booo?od IF
. Y /AN YR A8s3ss [
214 2084 PN ,% , WA/ B/ poeood [E
i T \?\3\9%, b y ! W M 0127; § E
- aE et . ¥ i v i A
142 g ot Y /bsos o [
e50d | T N Baosd [
]44 + 2207 / AW 2243 ;
173 21 A &M Bosed [
’- o, ‘ 1\ N/ » i ’
L AN WASREEEL
g\ €] oot |

LSS s A iy

- 107 ST Dz

(57) Abrégée/Abstract:

124

Duplex fluid strainers, systems and methods can include a housing with a first valve chamber defining an inlet port, a first port, and
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(57) Abrege(suite)/Abstract(continued):
communication with a first strainer chamber, and the second and fourth ports can be in communication a second strainer. A first

seal assembly can include a first disk that is movable within the first valve chamber into sealing engagement against either of the
first port or the second port, and a second seal assembly can include a second disk that is movable within the second valve

chamber into sealing engagement against either of the third port or the fourth port.
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ABSTRACT OF THE DISCLOSURE

Dupléx fluid strainers, systems and methods can include a housing with
a first valve chamber defining an inlet port, a first port, and a second port, and a
second valve chamber defining a third port, a fourth port, and an outlet port.

The first and third ports can be in communication with a first strainer chamber,
and the second and fourth ports can be in communication a second strainer. A
first seal assembly can include a first disk that is movable within the first valve
chamber into sealing engagement against either of the first port or the second
port, and a second seal assembly can include a second disk that is movable
within the second valve chamber into sealing engagement against either of the

third port or the fourth port.
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DESCRIPTION |
DUPLEX STRAINER APPARATUSES, SYSTEMS AND METHODS

RELATED APPLICATIONS
The presently disclosed subject matter claims the benefit of U.S. Patent
Application Serial No. 61/360,620, filed July 1, 2010, the disclosure of which is

incorporated herein by reference in its entirety.

TECHNICAL FIELD
The subject matter disclosed hersin relates generally to a fluid strainer

for use in a fluid piping system. More particularly, the subject matter disclosed
herein relates to duplex strainer apparatuses, systems and methods for

providing multiple straining flow paths.

BACKGROUND
In many fluid flow applications, it is often necessary that the flow from an

upstream source be cleaned or strained before use In downstream
components. In this regard, strainers are used to protect such downstream
equipment by mechanically removing solids from flowing fluids via a straining

element, such as a perforated, mesh, or wedge-wire straining element.
Although many designs and configurations of strainers exist, duplex strainers
provide an added advantage over other straining systems by permitiing
continuous straining and cleaning of a flow. Specifically, duplex strainers
generally include two strainer chambers and some type of mechanism for

diverting the flow from one chamber to the other to isolate the flow to a single
chamber. This arrangement permits cleaning, servicing, or repairing of one
chamber while the other one is in use, thereby enabling the flow through the
duplex strainer to remain substantially continuous.
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A number of different designs for duplex strainers have been used, with

varying valve designs (e.g., scotch yokes, ball valves) for switching the flow

between strainers, but each design both has advantages over other options
and suffers from one or more problems, such as nhumber and complexity of
components, space requirements, effectiveness in flow isolation, and/or ease
of operation. Accordingly, an improved duplex strainer is desirable, for
example one with a design to effectively control the flow between and among
multiple strainer assemblies while minimizing the problems found in prior art

designs.

SUMMARY
In accordance with this disclosure, novel apparatuses, systems and

methods are provided for fluid straining for use in a fluid piping system. In one
aspect, a fluid strainer is provided. The fluid strainer can comprise a housing
comprising a first valve chamber comprising an inlet port, a first port, and a
second port, and a second valve chamber comprising a third port, a fourth port,
and an outlet port. A first strainer chamber can comprise a first strainer inlet in

communication with the first port and a first strainer outlé.t in communication
with the third port, and a second strainer chamber can comprise a second
strainer inlet in communication with the second port and a second strainer
outlet in communication with the fourth port. Within the first valve chamber, a
first seal assembly can comprise a first pivotable member, a first disk, and a
first coupler connécting the first pivotable member to the first disk such that the
first pivotable member is movable to cause the first disk to move within the first
valve chamber into sealing engagement against either of the first port or the

second port. Similarly, within the second valve chamber, a second seal
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assembly can comprise a second pivotable member, a second disk, and a
second coupler connecting the second pivotable member to the second disk
such that the second pivotable member is movable to cause the second disk to
move within the second valve chamber into sealing engagement against either
of the third port or the fourth port.

Although an aspect of the subject matter disclosed herein has been
stated hereinabove, and which is achieved in whole or in part by the presently
disclosed subject matter, other aspects will become evident as the description
proceeds when taken in connection with the accompanying drawings as best

described hereinbelow.

BRIEF DESCRIPTION OF THE DRAWINGS
The features and advantages of the present subject matter will be more

readily understood from the following detailed description which should be read
in conjunction with the accompanying drawings that are given merely by way of
explanatory and non-limiting example, and in which:
Figure 1 is a perspective cutaway view of a duplex fluid strainer
according to an embodiment of the presently disclosed subject matter;
Figure 2 is a side sectional view of a housing of a duplex fluid strainer
according to an embodiment of the presently disclosed subject matter; and
Figures 3A and 3B are top sectional views of a duplex fluid strainer

according to two embodiments of the presently disclosed subject matter.

DETAILED DESCRIPTION
The present subject matter provides devices for fluid straining for use in

a fluid piping system. In one aspect, the present subject matter provides a fluid

strainer, generally designated 100. As shown in Figures 1 and 2, fluid strainer
-3-
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100 can comprise a housing 110, which can itself comprise a first valve
chamber 112 defining a strainer inlet 114 and a second valve chamber 116
defining a strainer outlet 118. Fluid strainer 100 can be installed in-line with a
fluid piping system such that fluid is received from an upstream piping element

at strainer inlet 114 and passed to a downstream piping element out of strainer

outlet 118.

In addition, strainer 100 can further include a first strainer chamber 210
and a second strainer chamber 220, each in communication with both of first
valve chamber 112 and second valve chamber 116, and each containing a
removable strainer basket or filter therein for straining and cleaning the material
which flows therethrough. Each of housing 110, first strainer chamber 210, and
second strainer chamber 220 can be composed of a cast iron material,
stainless steel, bronze, or any other material determined to be appropriate for
the particular fluid piping system. First strainer chamber 210 and second
strainer chamber 220 can each be secured to housing 110 using any of a
variety of fasteners, including but not limited to studs, bolts, or clamps. One or
both of first strainer chamber 210 or second strainer chamber 220 can be
detachable from housing 110, which can allow easy access for cleaning, repair,

or any other maintenance procedure.

In this configuration, fluid received by first valve chamber 112 through
strainer inlet 114 can be passed to either or both of first strainer chamber 210
or second strainer chamber 220, entrained solids or other undesirable matenals

can be removed from the fluid within first or second strainer chambers 210 or

220 the fiuid can be passed from the strainer chambers to second vaive
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chamber 116, and the fluid can be discharged from second valve chamber 116
through strainer outlet 118.

In particular, in addition to strainer inlet 114, first valve chamber 112 can
further define a first port 121 and a second port 122. In the configuration
shown in Figure 1, for example, first port 121 and second port 122 can be '
positioned on opposite sides of first valve chamber 112. Each of first port 121
and second port 122 can serve as fluid pathways out of first valve chamber 112
(e.g., toward first strainer chamber 210 or second strainer chamber 220,
respectively). For instance, first strainer chamber 210 can comprise a first
strainer iniet 212 in communication with first port 121, whereas second strainer
chamber 220 can comprise a second strainer inlet 222 in communication with
second port 122. In this arrangement, fluid received by first vaive chamber 112
through strainer inlet 114 can be directed through either or both of first port 121
or second port 122 for directing fluid to one or both of first or second strainer
chambers 210 or 220, respectively.

Likewise, second valve chamber 116 can define a third port 123 and a
fourth port 124, which can be positioned on opposing sides of second valve
chamber 116 and can each serve to admit fluid into second valve chamber 116
(e.g., from first strainer chamber 210 or second strainer chamber 220,
respectively). For instance, first strainer chamber 210 can comprise a first
strainer outlet 214 in communication with third port 123, and second strainer
chamber 220 can comprise a second strainer outlet 224 in communication with
fourth port 124. In this arrangement, ﬂuid from either or both of first or second

strainer chambers 210 or 220 can be directed to second valve chamber 116
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through third and fourth ports 123 or 124, respectively, for directing fiuid to

second valve chamber 116 and out of fluid strainer 100 through strainer outlet

118.

Regarding the particular design of fluid strainer 100, Figure 1 shows a

- cutaway front view of fluid strainer 100. As shown in Figure 1, fluid strainer 100

can comprise a movable flow control system within housing 110 to selectively
control the flow of fluid fo either or both of first or second strainer chambers 210
or 220. Specifically, for example, the flow control system can comprise a first
disk 130 movable within first valve chamber 112 into sealing engagement
against either of first port 121 or second port 122. First disk 130 can be
sufficiently sized so that it is capable of closing off flow when moved against
either of first port 121 or second port 122. In this regard, first disk 130 can
include sealing elements, such as O-rings formed from an elastomeric matenal
(e.g., rubber), which can help first disk 130 to form a fluid-tight seal with first
port 121 or second port 122.

To help guide the movement of first disk 130 within first valve chamber
112, first disk 130 can Be connected to a first disk stem 132 that extends away
from one side of first disk 130 towards first port 121. First disk stem 132 can
be received by a first disk guide 134 positioned within first port 121. Similarly,
first disk 130 can be further connected to a second disk stem 136 that extends
away from the other side of first disk 130 towards second port 122. Second
disk stem 136 can be received by a second disk guide 138 positioned within
second port 122. In this arrangement, first disk 130 can be slideably supported

for reciprocal lateral movement in first valve chamber 112.

-B-
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Similarly, a second disk 140 can be movable within second valve

chamber 116 into sealing engagement against either of third port 123 or fourth

‘port 124. Again, second disk 140 can be sized to substantially block flow to

either of third port 123 or fourth port 124, and second disk 140 can further
include sealing elements (e.g., O-rings) for helping to establish a fluid-tight
seal. Second disk 140 can be connected to a third disk stem 142 and a fourth
disk stem 146 extending away from opposing sides of second disk 140 towards
a third disk guide 144 positioned in third port 123 and a fourth disk guide 148
positioned in fourth port 124, respectively. In this arrangement, second disk
140 can be slideably supported for reciprocal lateral movement in second valve
chamber 116.

Movement of first disk 130 and second disk 140 can be controlied by a
single pivotable coupling rod 150 that can, for example and without limitation,
extend through both of first valve chamber 112 and second vaive chamber 116.
Specifically, within first valve chamber 112, at least one first coupler can be
mounted to coupling rod 150 and can extend toward first disk 130. In the

configuration shown in Figures 1, 2, 3A, and 3B, for example, the at least one

first coupler can comprise a top first coupler 152a and a bottom first coupler
152b, which can each comprise a Scotch yoke extending from coupling rod 150
towards an exterior edge of first disk 130. Referring to Figure 2, top first
coupler 162a can extend from coupling rod 150 towards a first pin 154a
connected at a top edge of first disk 130, and bottom first coupler 152b can

extend from coupling rod 150 towards a second pin 154b connected at a

bottom edge of first disk 130. Each of top first coupler 152a and bottom first
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coupler 152b can define a substantially forked end that is adapted to capture
first pin 154a and second pin 154b, respectively.

Likewise, within second valve chamber 116, at least one second coupler
can be mounted to coupling rod 180 and can extend toward second disk 140.
For example, the at least one second coupler can comprise a top second
coupler 156a and a bottom first coupler 156b, which can each comprise a
Scotch yoke extending from coupling rod 150 towards second disk 140.
Specifically, top second coupler 158a can extend towards a third pin 158a
connected at a top edge of second disk 140, and bottom second coupler 156b
can extend from coupling rod 150 towards a fourth pin 188b connected at a
bottom edge of second disk 140.

In this arrangement, when coupling rod 150 is rotated, the rotation can
be transferred by first couplers 152a and 152b and second couplers 156a and
156Db into linear sliding displacement of both first disk 130 and second disk 140.
For example, coupling rod 150 can be rotated to a first sealing position in which
first disk 130 is moved into sealing engagement against first port 121 of first
strainer chamber 112, and second disk 140 is moved into sealing engagement
against third port 123 of second strainer chamber 116. This arrangement is
shown generally in Figure 3A. As shown in Figure 3A, in this first sealing
position, fluid entering first valve chamber 112 through strainer inlet 114 can be
routed through second port 122into second strainer chamber 220, from which
it can be further routed through fourth port 124 into second valve chamber 116,
where it can be discharged from strainer outlet 118. Similarly, Figure 3B shows

first disk 130 moving towards this position in a version of fluid strainer 100

8-
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having two strainer baskets in each of first strainer chamber 210 and second
strainer chamber 220. Regardless of the specific configuration of fluid strainer
100, however, the movement of first disk 130 and second disk 140 can be
substantially the same.

Alternatively, coupling rod 160 can be rotated to move to a second
sealing position in which first disk 130 is in sealing engagement against second
port 122 at the same time that second disk 140 is in sealing engagement
against fourth port 124. In this arrangement, fluid entering first valve chamber
112 through strainer inlet 114 can be routed through first port 121, first strainer
chamber 210, and third angled member 123 into second valve chamber 116,
where it can be discharged from strainer outlet 118.

Finally, a number of addiional features can further improve the
operation of fluid strainer 100. First, a pressure equalization line generally
designated 160 can be connected between first strainer chamber 210 and
second strainer chamber 220 for improving service life of seals within fluid
strainer 100 and minimizing operating torque. Specifically, for instance, when
coupling rod 180 is moved to the first éealing position (i.e., positioned for flow

through second strainer chamber 220), fluid pressure in the system cantend to

maintain first disk 130 and second disk 140 against first port 121 and third port
123, respectively, making it difficult to move coupling rod 180 to the first sealing
position or to a neutral position in between the first and second sealing
positions. To alleviate this problem, pressure equalization line 160 can be
operated to reduce or eliminate the pressure differential between the active

fluid pathway (e.g., first valve chamber 112, second strainer chamber 220, and

-9-
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second valve chamber 118) and first strainer chamber 210, thereby requiring
less force to operate coupling rod 150.

Another feature that can be advantageously included in fluid strainer 100
is a flow-smoothing mechanism to reduce turbulence within the fluid pathways
of fluid strainer 100. Specifically, fluid strainer 100 can comprise a plurality of
flow routing vanes at least partially traversing one or more of first port 121,
second port 122, third port 123, or fourth port 124. For example, referring
again to Figure 1, first port 121 can comprise a plurality of first flow routing
vanes 171 positioned across the opening. First flow routing vanes 171 can be
configured to alter incoming turbulent flow between first valve chamber 112 and
first strainer chamber 210 to become smoother, thereby reducing pressure
drop, hoise, .erosion, corrosion, vibration, and/or cavitations. Similarly, as
shown in Figure 1, one or more of second port 122, third port 123, and/or fourth
port 124 can likewise comprise a plurality of second flow routing vanes 172,
third flow routing vanes 173, and/or fourth flow routing vanes 174, respectively,
for smoothing the flow through those ports.

The present subject matter can be embodied in other forms without
departure from the spirit and essential characteristics thereof. The
embodiments described therefore are to be considered in all respects as
illustrative and not restrictive. Although the preset;t subject matter has been

described in terms of certain preferred embodiments, other embodiments that

are apparent to those of ordinary skill in the art are also within the scope of the

present subject matter.

-10-
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CLAIMS
What is claimed is:

1. A fluid strainer combrising:

a housing comprising a first valve chamber comprising an inlet port, a
first port, and a second port, and a second valve chamber
comprising a third port, a fourth port, and an outlet port;

a first strainer chamber comprising a first strainer inlet in communication
with the first port and a first strainer outlet in communication with
the third port;

a second strainer chamber comprising a second strainer inlet in
communication with the second port and a second strainer outlet
in communication with the fourth port;

a first seal assembly comprising a first pivotable member, a ﬁrsf disk,
and a first coupler connecting the first pivotable member to the
first disk such that the first pivotable member is movable to cause
the first disk to move within the first valve chamber into sealing
engagement against either of the first port or the second port;
and

a second seal assembly comprising a second pivotable member, a
second disk, and a second coupler connecting the second
pivotable member to the second disk such that the second
pivotable member is movable to cause the second disk to move
within the second valve chamber into sealing engagement

against either of the third port or the fourth port.

-11-
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The fluid strainer of claim 1, wherein one or both of the first or second

strainer chambers is detachable from the housing.

The fluid strainer of claim 1, wherein one or both of the first or second
strainer chambers comprises a basket access opening, the basket
access opening being configured to engage either a bolted cover or a

clamped cover for sealing the basket access opening.

The fluid strainer of claim 3, wherein the first or second strainer
chambers comprising a basket access opening comprises a clamped
cover for sealing the basket access opening, the clamped cover
comprising a bleed valve configured to vent pressure within the strainer

chamber as soon as a clamp tee bolt is rotated.

The fluid strainer of claim 1, wherein one or both of the first or second

strainer chambers comprises field adjustable floor mounting legs.

The fluid strainer of claim 1, wherein one or both of the first coupler or

the second coupler comprises a scotch yoke.

The fluid strainer of claim 1, wherein the first seal assembly further
comprises a first disk guide positioned within the first port and a second
disk guide positioned within the second port; and

wherein the first disk comprises a first disk stem extending from

the first disk to the first disk guide and a second disk stem extending

.12-



10.

11.

CA 02745673 2011-06-30

from the first disk to the second disk guide, whereby movement of the
first disk into sealing engagement against either of the first port or the
second port is constrained by the first disk guide and the second disk

guide to be in a predetermined path.

The fluid strainer of claim 7, wherein the first disk guide is positioned at
a center of the first port, and a plurality of flow routing vanes extend from

the first disk guide to an edge of the first port.

The fluid strainer of claim 7, wherein the second disk guide is positioned
at a center of the second port, and a plurality of flow routing vanes

extend from the second disk guide to an edge of the second port.

The fluid strainer of claim 7, wherein the predetermined path of the first

disk is a substantially linear path.

The fiuid strainer of claim 1, wherein the second seal assembly further
comprises a third disk guide positioned within the third port and a fourth
disk guide positioned within the fourth port; and

wherein the second disk comprises a third disk stem extending
from the second disk to the third disk guide and a fourth disk stem
extending from the second disk to the fourth disk guide, whereby
movement of the second disk into sealing engagement against either of

the third port or the fourth port is constrained by the third disk guide and

the fourth disk guide to be in a predetermined path.

-13-
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The fluid strainer of claim 11, wherein the third disk guide is positioned
at a center of the third port, and a plurality of flow routing vanes extend

from the third disk guide to an edge of the third port.

The fluid strainer of claim 11, wherein the fourth disk guide is positioned
at a center of the fourth port, and a plurality of flow routing vanes extend

away the fourth disk guide to an edge of the fourth port.

The fluid strainer of claim 11, wherein the predetermined path of the

second disk is a substantially linear path.

The fluid strainer of claim 1, wherein the first pivotable member and the
second pivotable member are coupled such that the first seal assembly

and the second seal assembly are movable in unison.

The fluid strainer of claim 1, comprising a plurality of flow routing vanes
at least partially traversing one or more of the inlet, outlet, first, second,

third, or fourth ports.

The fluid strainer of claim 16, wherein the plurality of flow routing vanes

are configured to alter incoming turbulent flow to become smoother,
thereby reducing pressure drop, noise, erosion, corrosion, vibration,

and/or cavitations.

14-
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A method of straining a fluid, comprising:
supplying fluid to a first valve chamber of a strainer housing, the first
valve chamber comprising a first port in communication with a

first strainer chamber and a second port in communication with a

second strainer chamber;

positioning a first disk of a first seal assembly in sealing engagement
against either of the first port or the second port to block access
to the first strainer chamber of the second strainer chamber,
respectively;

directing the fluid from the first valve chamber to the one or the first
strainer chamber or the second strainer chamber that is not
blocked by the first disk:

directing the fluid from the first strainer chamber or the second strainer

chamber to a second valve chamber of the housing; and

directing the fluid out of the second vaive chamber.

The method of ¢claim 18, wherein the second valve chamber comprises
a third port in communication with the first strainer chamber and a fourth
port in communication with the second strainer chamber; and

wherein the method comprises positioning a second disk of a
second seal assembly in sealing engagement against either of the third

port or the fourth port to block access to the first strainer chamber of the

second strainer chamber, respectively.

_15-
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The method of claim 19, wherein the first seal assembly and the second
seal assembly are coupled for movement together such that positioning
the first disk in sealing engagement against the first port or the second
port is coordinated with positioning the second disk assembly in sealing

engagement against the third port or the fourth port, respectively.

A fluid piping system including a fluid strainer, the fluid strainer

comprising:

a housing comprising a first valve chamber comprising an inlet port in
communication with an'Upstream piping element, a first port, and
a secaond port, and a second valve chamber comprising a third
port, a fourth port, and an outlet port in communication with a
downstream piping element,

a first strainer chamber comprising a first strainer inlet in communication
with the first port and a first strainer outlet in communication with
the third port;

a second strainer chamber comprising a second strainer inlet in
communication with the second port and a second strainer outiet

in communication with the fourth port;
a first seal assembly comprising a first pivotable member, a first disk,

and a first coupler connecting the first pivotable member to the
first disk such that the first pivotable member is movable fo cause
the first disk to move within the first valve chamber into sealing
engagement against either of the first port or the second port;

and

-16-
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a second seal assembly compnsing a second pivotable member, a
second disk, and a second coupler connecting the second
pivotable member to the second disk such that the second
pivotable member is movable to cause the second disk to move
within the second valve chamber into sealing engagement

against either of the third port or the fourth port.

-17-
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