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ABSTRACT OF THE DISCLOSURE

A diverter valve (20) having a valve body (48) with five ports (18, 24, 26, 32, 36).
A valve assembly (114) is disposed in the valve body (48) and is rotatable between first
and second positions.. When the valve assembly (114) is in the first position, fluid flows
between aligned first and second ports (18, 24) by travelling axially through a cylindrical
diverter date (118), and fluid flows between aligned third and fourth ports (26, 32) by
travelling axially through a generally cylindrical blocking gate (116). A fifth port (36) is
blocked by a waste seal. When the diverter valve (20) is in the second position, the fifth
port (36) is open and a blocking projection on the blocking gate (116) closes the fourth
port (32). The blocking gate (116) and the diverter gate (118) direct fluid from the first
port (18) to the third port (26), and from the second port (24) to the fifth port (36).
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HIGH PERFORMANCE DIVERTER VALVE

BACKGROUND OF THE INVENTION

This invention relates to valves in general and, more
particularly, to a diverter valve for changing a flow path
of a fluid.

A diverter valve has utility in a variety of fluid
handling applications. One of these applications is
directing water to and from a backwash filter, such as is
used in a swimming pool. In this application, the diverter
valve changes the flow path of water between a filter path
and a backwash path. In the filter path, water from the
swimming pool passes through the filter and then flows back
to the swimming pool. In the backwash path, water from the
swimming pool passes through the filter in an opposite
direction and then flows to a drain. When water flows’
through the filter path, media in the filter, such as sand,
removes and retains contaminants from the water. When
water flows through backwash path, the water flushes the
contaminants from the media and carries the contaminants to
the drain.

Diverter valves used with backwash filters typically
fall into one of two categories: multiport valves and slide
valves. An example of a multiport valve is shown in U.S.
Patent No. 3,712,268 to Erlich et al., the disclosure of
which is incorporated herein by reference, while an example
of a slide valve is shown in U.S. Patent No. 4,714,551 to
Bachhofer et al., the disclosure of which is incorporated
herein by reference.

A typical multiport valve has an upper body rotatably
mounted to a lower body. One or more annular sealing rings
are disposed between the upper and lower bodies to prevent
external and/or internal leakage. The lower body has a
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plurality of ports, while the upper body has a plurality of
passages extending therethrough. Selective rotation of the
upper body causes the passages to interconnect the ports to
produce a desired flow path. Since the ports are
interconnected through the upper body, water flow through
the multiport valve is non-linear. As can be appreciated,
non-linear flow through the multiport valve creates a
sizable pressure drop.

In addition to introducing a sizable pressure drop,
the typical multiport valve tends to be expensive to
manufacture because of the complexity of its construction.
The typical multiport valve also tends to be difficult to
actuate because the entire sealing ring is in frictional
engagement with either the upper or the lower body when the
upper body is rotated. This large amount of frictional
engagement causes the sealing ring to wear out quickly,
thereby necessitating frequent replacement.

A typical slide valve for use with a reverse flush
filter has a cylindrical body with five ports formed
therein. First, fourth and fifth ports are disposed on one
side of the body, while second and third ports are disposed
on the other side of the body. When the valve is in a
filter position, fluid from a swimming pool enters the
first port, exits the second port, passes through the
filter, enters the third port and passes back to the
swimming pool through the fourth port. When the valve is
moved to a backwash position, fluid from the swimming pool
enters the first port, exits the third port, passes through
the filter in an opposite direction, enters the second
port, and then passes to a drain through the fifth port.

A control rod having a plurality of valve elements
secured thereto is disposed in the body and is
longitudinally slidable therein. Often, the control rod is
spring-biased toward a filter position. A plurality of
seat rings are radially disposed inside the body, around
the control rod. The valve elements are moveable between
the seat rings and sealingly engage the seat rings to
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direct water between the applicable ports. As a result, neither the first and second ports,
nor the third and fourth ports are aligned. Thus, water flows non-linearly through the
slide valve. As can be appreciated, non-linear flow through the slide valve creates a
sizable pressure drop.

In addition to creating a sizable pressure drop, the typical slide valve tends to be
expensive to manufacture because of the complexity of its construction. The typical
slide valve also tends to be difficult to actuate because of the long travel of the control
rod. This difficulty is magnified if the control rod is being moved against a spring bias.
The long travel of the control rod also tends to cause the seat rings to wear out quickly,
thereby necessitating frequent replacement.

Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common
general knowledge in the field.

It is an object of the present invention to overcome or ameliorate at least one of the
disadvantages of the prior art, or to provide a useful alternative.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention there is provided a diverter
valve for connection into a conditioning system for a fluid source, said conditioning
system including a conditioning apparatus, said diverter valve comprising:

a valve body including:

axially aligned first and second ports disposed on opposing sides of the valve
body, said first port being for connection to the fluid source and said second port
being for connection to the conditioning apparatus;

axially aligned third and fourth ports disposed on opposing sides of the valve

body, said third port being for connection to the conditioning apparatus; and
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a fifth port; and
a valve assembly disposed inside the valve body, said valve assembly directing
fluid through the valve body and being rotatably movable between a first position and a
second position; said valve assembly having first and second gates defining linear
passages for respectively connecting said first and second ports and said third and fourth
ports when said valve assembly is in the first position, said second gate being generally
cylindrical, the first and second linear passages extending axially through the first and
second gates, respectively, wherein said second gate comprises a blocking projection
extending outwardly from said second gate to cover the fourth port where the valve
assembly is in the second position;
wherein when the diverter valve is connected into the conditioning system and the
valve assembly is in the first position, fluid enters the first port, exits the second port,
passes through the conditioning apparatus, enters the third port and exits the fourth port;
and
wherein when the diverter valve is connected into the conditioning system and the
valve assembly is in the second position, fluid enters the first port, exits the third port,
passes through the conditioning apparatus, enters the second port, and exits the fifth port.
Unless the context clearly requires otherwise, throughout the description and the
claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense
of “including, but not limited to”.
According to a second aspect of the present invention there is provided a valve for
directing fluid, said valve comprising:
a valve body including:

aligned first and second ports disposed on opposing sides of the valve body; and
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aligned third and fourth ports disposed on opposing sides of the valve body; and

a valve assembly disposed inside the valve body, said valve assembly directing
fluid through the valve body and being movable between a first position and a second
position, said valve assembly including:

a first gate defining a first linear passage connecting the first and second ports
when the valve assembly is in the first position; and

a second gate defining a second linear passage connecting the third and fourth
ports when the valve assembly is in the first position, said second gate cooperating with
the first gate to define a passage connecting the first and third ports when the valve
assembly is in the second position.

According to another aspect of the present invention there is provided a valve for
directing fluid, said valve comprising:

a valve body having first, second, third, fourth, and fifth ports; and

a valve assembly disposed inside the valve body, said valve assembly directing
fluid through the valve body and being movable between a first position and a second
position, said valve assembly including:

a first gate having a first passage extending therethrough, said first passage
connecting the first and second ports when the valve assembly is in the first position;

a second gate having a second passage extending therethrough, said second
passage connecting the third and fourth ports when the valve assembly is in the first
position;

a stop gate covering the fifth port when the valve assembly is in the first position;

a first shaft connecting the first gate to the second gate; and

a second shaft connecting the first gate to the stop gate.
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Based upon the foregoing, there is a need in the art for a diverter valve that is simple to
manufacture, is easy to actuate, and does not introduce a substantial pressure drop when
the diverter valve is in a filter mode.
BRIEF DESCRIPTION OF THE DRAWINGS
5 A preferred embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings in which:
Fig. 1 shows a schematic view of a filter system having a diverter valve;
Fig. 2 shows an exploded perspective view of a housing of the diverter valve;
Fig. 3 shows an exploded perspective view of a control assembly;
10 Fig. 4 shows a partially cut-away front view of the diverter valve with an internal
cose valve assembly in a filter position; and

Fig. 5 shows a partially cut-away side view of the diverter valve with the internal

Jesee valve assembly in a backwash position.
:':; DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
" 15 It should be noted that in the detailed description which follows, identical
.::: . components have the same reference numerals, regardless of whether they are shown in
::;::: different embodiments of the present invention. It should also be noted that in order to

clearly and concisely disclose the present invention, the drawings may not necessarily be

..t to scale and certain features of the invention may be shown in somewhat schematic form.

© 20
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Referring now to Fig. 1 there is shown a schematic
view of a filter system 10 for use with a source of fluid,
such as a swimming pool 12. A drain discharge of the
swimming pool 12 is connected to an input of a pump 14
through a suction line 16. An output of the pump 14 is
connected to a first port 18 of a diverter valve 20 through
a valve inlet line 22. As will be described in more detail
below, second and third ports 24, 26 of the diverter valve
20 are connected to a filter 28. A valve outlet line 30
connects a foufth port 32 of the diverter valve 20 to an
inlet of the swimming pool 12. A drain line 34 connects a
fifth port 36 of the diverter valve 20 to a drain 38.

The filter 28 has a conventional construction and
includes an outer housing 40 with first and second flow
connections 42, 44. The first flow connection 42 is
connected to the second port 24 of the diverter valve 20,
while the second flow connection 44 is connected to the
third port 26 of the diverter valve 20. The filter 28 can
be of a bed type, wherein water is filtered through a bed
of a filter medium such as sand, or of a diatomaceous earth
type, wherein water is filtered through a wire mesh having
a coating of diatomaceous earth deposited on it. The
coating may be formed on the wire mesh by making a slurry
of water and diatomaceous earth and circulating it through
the filter 28 such that the water passes through the wire
mesh while the diatomaceous earth is retained by the wire
mesh and becomes deposited thereon. Both types of filter
may be cleaned by flowing water in reverse through the
filter 28, which is often referred to as backwaéhing.

Referring now to Fig. 2 there is shown an exploded
perspective view of a housing 46 of the diverter valve 20.
The housing 46 includes a valve body 48 with the first
through fifth ports 18, 24, 26, 32, 36 extending therefrom.
Preferably, the valve body 48 is integrally molded from a
rigid plastic, such as polyvinyl chloride (PVC) plastic.
The valve body 48 is cylindrical and has threaded top and
bottom ends 50, 52. The top end 50 includes a circular top
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edge 54 with a pair of opposing top notches 56 formed
therein. Although not shown, the bottom end 52 similarly
includes a circular a bottom edge with a pair of opposing
bottom notches formed therein.

Each of the first through fifth ports 18, 24, 26, 32,
36 is cylindrical and opens into the valve body 48 through
a circular opening 58 formed in the valve body 48. The
first and fourth ports 18, 32 are located on a front or
first side 60 of the valve body 48, while the second and
third ports 24, 26 are located on an opposite, rear or
second side 62 of the valve body 48. The first and second
ports 18, 24 are located toward the bottom end 52 of the
valve body 48 and are aligned with each other. The third
and fourth ports 26, 32 are located toward the top end 50
of the valve body 48 and are aligned with each other. The
fifth port 36 is disposed at a substahtially right angle to
the first through fourth ports 18, 24, 26, 32, and is
disposed between the first and second ports 18, 24 and the
bottom end 52 of the valve body 48.

A top cap assembly is adapted to be secured to the top
end 50 of the valve body 48. The top cap assembly includes
a top insert 66 and one of a pair of retainer caps 68.

Preferably, the top insert 66 is integrally molded
from a rigid plastic such as acrylonitrile-butadiene-
styrene (ABS) plastic. The top insert 66 includes a
generally circular member 70 having a center opening 72
formed therein. An annular flange 74 extends downwardly
from a bottom surface of the circular member 70 and is
spaced inward from a circumferential edge 76 of the
circular member 70. An O-ring 78 is provided for disposal
around the annular flange 74. A pair of opposing tabs 80
extend downwardly from the circumferential edge 76. First
and second stop blocks 82, 84 extend upwardly from a top
surface of the circular member 70. The first and second
stop blocks 82, 84 are disposed toward the center opening
72 and are orientated at a generally right angle to each
other. A "BACKWASH" label may be marked on the circular
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member 70, adjacent to the first stop block 82, while a
"FILTER" label may be marked on the circular member 70,
adjacent to the second stop block 84.

The top insert 66 is adapted to be disposed over the
top end 50 of the valve body 48 such that the annular
flange 74 and the O-ring 78 extend into the top end 50 and
the tabs 80 are received in the top notches 56. With the
top insert 66 so disposed, the O-ring 78 is compressed
between the annular flange 74 and an interior surface 86 of
the valve body 48, thereby forming a seal therebetween.

Preferably, the retainer cap 68 is integrally molded
from a rigid plastic, such as ABS plastic. The retainer
cap 68 is generally cylindrical and includes a side wall 88
having an interior surface with threads 90 formed therein.
A plurality of spaced-apart ridges 92 are disposed around
the circumference of the side wall 88 and are vertically
extending. The retainer cap 68 is adapted to be threaded
onto the top end 50 of the valve body 48, over the top
insert 66, so as to secure the top insert 66 to the valve
body 48. The ridges 92 help an operator grip the retainer
cap 68 when installing or removing the retainer cap 68.

A bottom cap assembly is adapted to be secured to the
bottom end 52 of the valve body 48. The bottom cap
assembly includes a bottom insert 96 and the other one of
the retainer caps 68.

Preferably, the bottom insért 96 is integrally molded
from a rigid plastic, such as ABS plastic. The bottom
insert 96 includes an annular member 98 disposed around a
hub 100. The hub 100 defines a hollow 102 having an
upwardly-directed opening. An annular flange 104 extends
upwardly from an upper surface of the annular member 98.
The annular flange 104 is disposed around the hub 100 and
is spaced inward from a circumferential edge 106 of the
annular member 98. An O-ring 108 is provided for disposal
around the annular flange 104. A pair of opposing tabs 110
extend upwardly from the circumferential edge 106.
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The bottom insert 96 is adapted to be disposed over
the bottom end 52 of the valve body 48 such that the
annular flange 104 and the O-ring 108 extend into the
bottom end 52 and the tabs 110 are received in the bottom
notches. With the bottom insert 96 so disposed, the O-ring
108 is compressed between the annular flange 104 and the
interior surface 86 of the valve body 48, thereby forming a
seal therebetween.

The retainer cap 68 is adapted to be threaded onto the
bottom end 52 of the valve body 48, over the bottom insert
96, so as to secure the bottom insert 96 to the valve body
48.

Referring now to Fig. 3 there is shown an exploded
view of a control assembly comprised of an internal valve
assembly 114 and a handle 198. The internal valve assembly
114 is for disposal inside the housing 46. The internal
valve assembly 114 includes a blocking gate 116, a diverter
gate 118, and a stop gate or waste seal 120.

Preferably, the blocking gate 116 is integrally molded
from a rigid plastic, such as ABS plastic. The blocking
gate 116 includes a generally cylindrical body 122 and a
blocking projéction 124. The body 122 is hollow and has
opposing open ends 126 that are generally concave.
Cylindrical mounts 128 are centrally joined to the body 122
on opposing top and bottom portions thereof. The mounts A
128 are aligned with each other and are oriented
perpendicular to the body 122. Each of the mounts 128
defines an opening 130. A plurality of spaced-apart ridges
132 extend into each of the openings 130 around the
circumferences thereof.

The blocking projection 124 includes a base (not
shown) joined to a generally semi-spherical head 134 (shown
best in Figs. 4, 5). The base is joined to a side portion
of the body 122 and spaces the head 134 from the body 122.
The head 134 has a face 136 bounded by a circumferential
edge 138. The face 136 is convex in a lateral direction.

A pair of ears 140 respectively extend from opposing
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portions of the circumferential edge 138 to the ends 126 of
the body 122.

Preferably, the diverter gate 118 is integrally molded
from a rigid plastic, such as ABS plastic. The diverter
gate 118 includes a generally cylindrical body 142. The
body 142 is hollow and has opposing open ends 144 that are
generally concave. Cylindrical mounts 146 are centrally
joined to the body 142 on opposing top and bottom portions
thereof. The mounts 146 are aligned with each other and
are oriented perpendicular to the body 142. Each of the
mounts 146 defines a generally circular opening 148. A
plurality of spaced-apart ridges 150 extend into each of
the openings 148 around the circumferences thereof.

Top and bottom deflector plates 152, 154 are joined to
the body 142 and extend in opposing directions therefrom.
The top deflector plate 152 is joined to a side portion of
the body 142, toward the top thereof, while the bottom
deflector plate 154 is joined to an opposing side portion
of the body 142, toward the bottom thereof. The top and
bottom deflector plates 152, 154 are each generally semi-
circular and respectively have arcuate outer edges 156,
158. ‘

Preferably, the waste seal 120 is integrally molded
from a rigid plastic, such as ABS plastic. The waste seal
120 includes a head 160 joined to a cylindrical base 162.

A cylindrical cavity (not shown) extends through the base
162 and terminates inside the head 160. A furrow (not
shown) adjoins the cavity and extends radially outward
therefrom. The head 160 is generally disk-shaped and is
convex in a lateral direction. An annular groove 164 is
formed in the head for receiving an O-ring 166. The groove
164 is spaced inward from a circumferential edge 168 of the
head 160.

A waste shaft 170 is provided for connection to the
waste seal 120. The waste shaft 170 is'preferably composed
of rigid plastic and includes a generally cylindrical base
172 joined to a main body 174. A cylindrical mount 176
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extends from the main body 174 at a substantially right
angle. An annular flange 178 is joined between the base
172 and the main body 174. The base 172 has a plurality of
notches 180 disposed around its perimeter, while a
plurality of longitudinal grooves 182 are equally spaced
around the perimeter of the main body 174. A locking ridge
184 extends along the length of the mount 176. A body bore
(not shown) extends through the main body 174, while a base
bore 186 extends through the base 172. The base bore 186
may be threaded. A cylindrical hollow 188 is formed in the
mount 176.

A central shaft 190 is provided for connecting the
blocking gate 116 to the diverter gate 118. The central
shaft 190 is preferably composed of rigid plastic and has a
generally cylindrical shape. A plurality of grooves 192
are formed in the central shaft 190. The grooves 192 are
equally spaced around the perimeter of the central shaft
190 and extend the length of the central shaft 190. A bore
194 extends through the central shaft 190.

An end shaft 196 is provided for connecting the
blocking gate 116 to a handle 198. The end shaft 196 is
preferably composed of rigid plastic and includes a gate
portion 200 and a mounting portion 202. An annular flange
206 is joined between the gate portion 200 and the mounting
portion 202. A plurality of longitudinal grooves 208 are
equally spaced around the perimeter of the mounting portion
202, while a plurality of notches 210 are equally spaced
around the perimeter of the gate portion 200. A lower bore
212 extends through the gate portion 200, while an upper
bore (not shown) extends through the mounting portion 202.
The upper bore may be threaded.

Preferably, the handle 198 is integrally molded from a
rigid plastic, such as ABS plastic. The handle 198 is
generally rectangular, with a slight bend being formed in
the handle, toward an arcuate inner end'214 thereof. A
rectangular protuberance or pointer 216 extends away from
the inner end 214. A generally circular bottom cavity 218
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and a circular top hole (not shown) are formed in the
handle 198, toward the inner end 214. The bottom cavity
218 extends through a bottom surface of the handle 198,
while the top hole extends through a top surface of the
handle 198. A plurality of spaced-apart ridges 222 extend
into the bottom cavity 218 around the circumference of the
bottom cavity 218. The top hole extends into the bottom
cavity 218 and may be threaded.

Referring now to Fig. 4 there is shown a front view of
the diverter valve 20, fully assembled. A portion of the
diverter valve 20 is cut-away to better show the interior
thereof.

The bottom insert 96 (shown in Fig. 2) is disposed
over the bottom end 52 of the valve body 48 in the manner
described above. One of the retainer caps 68 is threaded
onto the bottom end 52 of the valve body 48, oQér the
bottom insert 96, thereby securing the bottom insert 96 to
the valve body 48 and forming the seal therebetween. The
base 172 of the waste shaft 170 is rotatably disposed in
the hollow 102 of the bottom insert 96 such that the
annular flange 178 abuts the hub 100. The mount 176 of the
waste shaft 170 is disposed in the cavity of the waste seal
120 such that the locking ridge 184 is received in the
furrow, thereby securing the waste seal 120 from rotational
movement around the mount 176. The main body 174 of the
waste shaft 170 is disposed inside the opening 148 in a
bottom one of the mounts 146 of the diverter gate 118 such
that the ridges 150 of the mount 146 extend into the
grooves 182 of the main body 174, thereby securing the main
body 174 from rotational movement inside the opening 148.

The central shaft 190 connects the diverter gate 118
to the blocking gate 116. A bottom end of the central
shaft 190 is disposed inside the opening 148 in a top one
of the mounts 146 of the diverter gate 118 such that the
ridges 150 of the mount 146 extend into the grooves 192 of
the central shaft 190, thereby securing the bottom end of
the central shaft 190 from rotational movement inside the




10

15

20

25

30

35

- 13 -

opening 148. A top end of the central shaft 190 is
disposed inside the opening 130 in a bottom one of the
mounts 128 of the blocking gate 116 such that the ridges
132 of the mount 128 extend into the grooves 192 of the
central shaft 190, thereby securing the top-end'of the
central shaft 190 from rotational movement inside the
opening 130.

The top insert 66 is disposed over the top end 50 of
the valve body 48 in the manner described above. The other
one of the retainer caps 68 is threaded onto the top end SO
of the valve body 48, over the top insert 66, thereby
securing the top insert 66 to the valve body 48 and forming
the seal therebetween. The gate portion 200 of the end
shaft 196 is disposed inside the opening 130 in a top one
of the mounts 128 of the blocking gate 116 such that the
ridges 132 of the mount 128 extend into the notches 210 of
the gate portion 200, thereby securing the gate portion 200
of the end shaft 196 from rotational movement inside the
opening 130.

The mounting portion 202 of the end shaft 196 extends
through the center opening 72 in the top insert 66. The
handle 198 is disposed over the mounting portion 202 of the
end shaft 196 such that the pointer 216 of the handle 198
is located between the first and second stop blocks 82, 84.
The mounting portion 202 of the end shaft 196 is disposed
in the bottom cavity 218 of the handle 198 such that the
ridges 222 of the handle 198 extend into the grooves 208 of
the end shaft 196, thereby securing the mounting portion
202 of the end shaft 196 from rotational movement inside
the bottom cavity 218. A fastening bolt 230 (shown in
Figs. 4, 5) may be threaded through the top hole in the
handle 198 and into the upper bore of the end shaft 196 so
as to secure the handle 198 to the internal valve assembly
114. '

With the diverter valve 20 fully assembled as
described above, the internal valve assembly 114 is
rotatably disposed inside the valve body 48. The blocking
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gate 116 is disposed between the third and fourth ports 26,
32 of the valve body 48, while the diverter gate 118 is
disposed between the first and second ports 18, 24 of the
housing 46. The waste seal 120 is vertically aligned with
the fifth port 36. -

The internal valve assembly 114 may be rotated between
a filter position (shown in Fig. 4) and a backwash position
(shown in Fig. 5) by moving handle 198 such that the
pointer 216 moves between the first and second stop blocks
82, 84. When the internal valve assembly 114 is in the
filter position, the body 122 of the blocking gate 116
extends lengthwise between the third and fourth ports 26,
32, and the body 142 of the diverter gate 118 extends
lengthwise between the first and second ports 18, 24. 1In
addition, the head 160 of the waste seal 120 is disposed
over the fifth port 36. The blocking gate 116 functions as
a conduit for conducting fluid between the third and fourth
ports 26, 32 in a linear manner. Similarly, the diverter
gate 118 functions as a conduit for conducting fluid
between the first and second ports 18, 24 in a linear
manner. The O-ring 166 on the head 160 of the waste seal
120, however, forms a seal with the interior surface 86 of
the valve body 48 around the fifth port 36, thereby sealing
off the fifth port 36 from the interior of the valve body
48. . _ _

Any fluid that leaks between the blocking gate 116 and
the valve body 48, and any fluid that leaks between the
diverter gate 118 and the valve body 48 is retained within
the valve body 48 by the seals formed by the waste seal 120
and the top and bottom inserts 66, 96.

Referring now to Fig. 5 there is shown a cut-away side
view of the diverter valve 20 with the internal valve
assembly 114 in the backwash position. When the internal
valve assembly 114 is in the backwash position, the body
122 of the blocking gate 116 extends transverse to the
direction between the third and fourth ports 26, 32, and
the body 142 of the diverter gate 118 extends transverse to
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the direction between the first and second ports 18, 24.
In addition, the waste seal 120 is spaced from the fifth
port 36 so as to permit the fifth port 36 to communicate
with the interior of the valve body 48. The blocking

projection 124 of the blocking gate 116 is disposed over

' the fourth port 32 such that the face 136 of the blocking

projection 124 adjoins the interior surface 86 of the valve
body 48 around the fourth port 32, thereby closing off the
fourth port 32 from the interior of the valve body 48.

The outer edge 158 of the bottom deflector plate 154
adjoins the interior surface 86 of the valve body 48 on the
first side 60 thereof. The bottom deflector plate 154 is
located below the opening 58 of the first port 18 and above
the opening 58 of the fifth port 36. The bottom deflector
plate 154 cooperates with the body 142 of the diverter gate
118 to guide fluid entering the valve body 48 through the
first port 18 upward, along the first side 60 of the valve
body 48. Once above the diverter gate 118, the fluid from
the first port 18 crosses over to the second side 62 of the
valve body 48 and exits the valve body 48 through the third
port 26.

The outer edge 152 of the top deflector plate 152
adjoins the interior surface 86 of the valve body 48 on the
second side 62 thereof. The top deflector plate 152 is
located above the opening 58 of the second port 24 and
thereby prevents fluid from the first port 18 from
travelling downward, into the second port 24 or the fifth
port 36. The blocking projection 124 of the blocking gate
116 prevents fluid from the first port 18 from exiting the
valve body 48 through the fourth port 32. Thus, the _
diverter gate 118 and the blocking gate 116 cooperate to
define a passage through the valve body 48 that connects
the first port 18 to the third port 26 when the internal
valve assembly 114 is in the backwash position.

The top deflector plate 152 also cdbperates with the
body 142 of the diverter gate 118 to guide fluid entering
the valve body 48 through the second port 24 downward,
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along the second side 62 of the valve body 48. Below the
diverter gate 118, the fluid from the second port 24 exits
the valve body 48 through the fifth port 36. The bottom
deflector plate 154 prevents fluid from the second port 24
from traveling upward along the first side 60 of the valve
body 48 to the first port 18. Thus, the diverter gate 118
helps define a passage through the valve body 48 that
connects the second port 24 to the fifth port 36 when the
internal valve assembly 114 is in the backwash position.

Referring back to Fig. 1, the operation of the filter
system 10 will now be described. The internal valve
assembly 114 is placed in the filter position by rotating
the handle 198 such that the pointer 216 abuts the second
stop block 84. When the internal valve assembly 114 is in
the filter position, the pump 14 draws water from the
swimming pool 12 and pumps it to the diverter valve 20
through the valve inlet line 22. The water enters the
diverter valve 20 through the first port 18, travels
axially through the diverter gate 118, and exits the
diverter valve 20 through the second port 24. The water
enters the filter 28 through the first flow connection 42
and passes through the filter bed or coated wire mesh in a
first direction, which causes impurities in the water to be
removed and retained by the filter bed or coated wire mesh.
The filtered water then exits the filter 28 through the
second flow connection 44 and re-enters the diverter valve
20 through the third port 26. The filtered water travels
axially through the blocking gate 116 and exits the
diverter valve 20 through the fourth port 32. The filtered
water then travels back to the swimming pool 12 through the
valve outlet line 30.

The internal valve assembly 114 is placed in the
backwash position by rotating the handle 198 such that the
pointer 216 abuts the first stop block 82. When the
internal valve assembly 114 is in the.béékwashAposition,
the pump 14 draws water from the swimming pool 12 and pumps
it to the diverter valve 20 through the valve inlet line
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22. The water enters the diverter valve 20 through the
first port 18, travels upward through the diverter valve
20, and exits the diverter valve 20 through the third port
26. The water enters the filter 28 through the second flow
connection 44 and passes through the filter bed or coated
wire mesh in an opposite, second direction, which flushes
the impurities out of the filter bed or coated wire mesh.
If the filter 28 is of the diatomaceous earth type, the
water also flushes the diatomaceous earth off the wire
mesh. The impurities (and, if applicable, the diatomaceous
earth) is mixed with the water to form a waste mixture and
is carried out of the filter 28. The waste mixture exits
the filter 28 through the first flow connection 42 and re-
enters the diverter valve 20 through the second port 24.
The waste mixture travels downward through the valve body
48 and exits the diverter valve 20 through the fifth port
36. The waste mixture then travels to the drain 38 through
the drain line 34.

It should be appreciated from the foregoing
description of the construction and operation of the
diverter valve 20 that the diverter valve 20 provides
numerous benefits over prior art diverter valves. The
construction of the diverter valve 20 permits the diverter -
valve 20 to be re-configured for a particular application.
For example, if the diverter valve 20 is to be used in
another filter system where the first and second flow
connections 42, 44 of the filter 28 are reversed in
position, the valve body 48 can be turned upside down and
the top and bottom cap assemblies swapped. With the
diverter valve 20 configured in this manner, the base 172
of the waste shaft 170 extends through the center opening
72 in the top insert 66 and into the bottom cavity 218 of
the handle 198, while the mounting portion 202 of the end
shaft 196 is rotatably disposed in the hollow 102 of the
bottom insert 96. The ridges 222 of the handle 198 extend
into the notches 180 of the base 172 so as to secure the
waste shaft 170 from rotational movement inside the bottom
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cavity 218. The fastening bolt 230 may be threaded through
the top hole in the handle 198 and into the base bore 186
of the waste shaft 170 so as to secure the handle 198 to
the internal valve assembly 114.

The construction of the diverter valve 20 also permits
the diverter valve 20 to be manufactured using less labor
than other prior art diverter valves. The components of
the diverter valve 20 may be machine molded and can be
quickly assembled together using, at most, only one
fastening element (the fastening bolt 230).

In addition to being versatile and simple to
manufacture, the diverter valve 20 does not introduce a
substantial pressure drop into the filter system 10 when
the diverter valve 20 is in the filter position because the
water flows linearly through the diverter gate 118 and the
blocking gate 116.

Although the preferred embodiment of this invention
has been shown and described, it should be understood that
various modifications and rearrangements of the parts may
be resorted to without departing from the scope of the’
invention as disclosed and claimed herein.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A diverter valve for connection into a conditioning system for a fluid source, said
conditioning system including a conditioning apparatus, said diverter valve comprising:
5 a valve body including:
axially aligned first and second ports disposed on opposing sides of the valve
body, said first port being for connection to the fluid source and said second port
being for connection to the conditioning apparatus;
axially aligned third and fourth ports disposed on opposing sides of the valve
10 body, said third port being for connection to the conditioning apparatus; and
a fifth port; and
a valve assembly disposed inside the valve body, said valve assembly directing
fluid through the valve body and being rotatably movable between a first position and a
second ﬁosition; said valve assembly having first and second gates defining linear
15 passages for respectively connecting said first and second ports and said third and fourth
ports when said valve assembly is in the first position, said second gate being generally
cylindrical, the first and second linear passages extending axially through the first and
second gates, respectively, wherein said second gate comprises a blocking projection
extending outwardly from said second gate to cover the fourth port where the valve
20 assembly is in the second position;
wherein when the diverter valve is connected into the conditioning system and the
valve assembly is in the.ﬁrst position, fluid enters the first port, exits the second port,
passes through the conditioning apparatus, enters the third port and exits the fourth port;

and
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wherein when the diverter valve is connected into the conditioning system and the
valve assembly is in the second position, fluid enters the first port, exits the third port,
passes through the conditioning apparatus, enters the second port, and exits the fifth port.
2. The diverter valve of claim 1 wherein the fifth port is disposed at a substantially
right angle to the first and second ports, and to the third and fourth ports.
3. The diverter valve of claim 1 or 2 wherein the conditioning system comprises a
filter system and wherein the conditioning apparatus comprises a filter apparatus.
4. The diverter valve of claim 3 wherein when the diverter valve is connected into the
filter system and the valve assembly is in the first position, the diverter valve directs
fluid through the filter apparatus such that the fluid is filtered by the filter apparatus; and

wherein when the diverter valve is connected into the conditioning system and the
valve aSsembly is in the second position, the diverter valve directs fluid through the filter
apparatus such that the fluid backwashes the filter apparatus.
5. Tﬁe diverter valve according to any one preceding claim wherein the valve
assembly further comprises a stop gate covering the fifth port when the valve assembly
is in the first position.
6.  The diverter valve according to any one preceding claim wherein the first and
second gates cooperate to define a passage connecting the first and third ports when the
valve assembly is in the second position.
7. A valve for directing fluid, said valve comprising:

a valve body including;:

aligned first and second ports disposed on opposing sides of the valve body;

aligned third and fourth ports disposed on opposing sides of the valve body; and
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a valve assembly disposed inside the valve body, said valve assembly directing
fluid tﬁough the valve body and being movable between a first position and a second
positioﬁ, said valve assembly including:

a first gate defining a first linear passage connecting the first and second ports
when the valve assembly is in the first position, said first gate comprising a generally
cylindrical body having oppositely directed upper and lower deflector plates extending
therefrom, said upper and lower deflector plates helping direct fluid from the first port to
the third port when the valve assembly is in the second position; and

a second gate defining a second linear passage connecting the third and fourth
ports when the valve assembly is in the first position, said second gate being generally
cylindrical, wherein the first and second linear passages extend axially through the first
and second gates respectively.

8.  The valve of claim 7 wherein the valve body further comprises a fifth port.

9. The valve of claim 7 or 8 wherein the valve assembly is rotatable between the first
and second positions.

10. The valve of claim 8 wherein the second and third ports are connected to a filter
apparatﬁ_s of a fluid filter system; and

wherein when the second and third ports are connected to the filter apparatus and
the valve assemBly is in the first position, fluid enters the first port, exits the second port,
passes through the filter apparatus in a forward direction, enters the third port and exits
the fourth port, thereby filtering the fluid; and

wherein when the second and third ports are connected to the filter apparatus and
the valve assembly is in the second position, fluid enters the first port, exits the third

port, passes through the filter apparatus in a reverse direction, enters the second port, and
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11.  The valve of claim 8 further comprising a stop gate covering the fifth port when
the valve assembly is in the first position.
12.  The valve of claim 11 further comprising:
a first shaft connecting the first gate to the second gate; and
5 a second shaft connecting the first gate to the stop gate.
13. The valve of any one of claims 7 to 12 wherein the first and second ports are
located above the fifth port and below the third and fourth ports.
14. A valve for directing fluid, said valve comprising:

a valve body having first, second, third, fourth, and fifth ports; and

10 a valve assembly disposed inside the valve body, said valve assembly directing

fluid through the valve body and being movable between a first position and a second
position, said valve assembly including:
a first gate having a first passage extending therethrough, said first passage

connecting the first and second ports when the valve assembly is in the first position;

15 said first gate comprising a generally cylindrical body having oppositely directed upper

and lower deflector plates helping direct fluid from the first port to the third port when
the valve assembly is in the second position;
a second gate having a second passage extending therethrough, said second

passage connecting the third and fourth ports when the valve assembly is in the first

20 position;

OF¢

a stop gate covering the fifth port when the valve assembly is in the first position;
a first shaft connecting the first gate to the second gate; and
a second shaft connecting the first gate to the stop gate.

15. The valve of claim 14 wherein the valve body and the first and second gates are

/5—7\

2

composed of plastic.
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16. The valve of claim 14 or 15 wherein the second gate comprises a generally
cylindrical body having a blocking projection extending therefrom, said blocking
projection covering the fourth port when the valve assembly is in the second position;
and

wherein the second passage extends axially through the body of the second gate.
17. A diverter valve for connection into a conditioning system for a fluid source, said
valve being substantially as herein described with reference to any one of the
embodiments of the invention shown in the accompanying drawings.
18. A valve for directing fluid, said valve being substantially as herein described with
reference to any one of the embodiments of the invention shown in the accompanying
drawings.
DATED this 20" Day of August, 2001
PAC FAB, INC.

Attorney: STUART M. SMITH

Fellow Institute of Patent Attorneys of Australia
of BALDWIN SHELSTON WATERS
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