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ABSTRACT
A water filtration system having a tank, a fluid flow interface into the interior of the

tank, and a control valve. The control valve is in fluid communication with the fluid
flow interface. The control valve includes a source water inlet for receiving a flow
of source water, a drain outlet, a treated water outlet and an air inlet, the control
valve being operable to control a passage of fluids between the inlets and the
outlets and the fluid flow interface. A filtration media is contained within the tank
which includes a media mixture of manganese dioxide coated silica core filtration
media and iron hydroxide filtration media. The control valve may be programmed
to perform a filtering service process, a backwashing process and an air downflow

process.
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WATER FILTRATION SYSTEM

TECHNICAL FIELD
[0001] Example embodiments relate generally to water filtration systems.

BACKGROUND
[0002] Water can contain contaminants such as iron, sulfur and manganese.

Some example water treatment systems include chlorination systems, ion exchange

systems, and oxidation/filtration systems.

[0003] Filtration systems may contain a filtration material which is used to
treat water to remove such contaminants. However, the contaminants may build

up within the filtration material, which could adversely affect the efficiency of the

filtering material.

[0004] Additional difficulties with existihg systems may be appreciated in view

of the description below.

SUMMARY
[0005] In accordance with an example embodiment, there Is provided a water

filtration system, including a tank defining an interior; a fluid flow interface into the
interior of the tank:; and a control valve in fluid communication with the fluid flow
interface. The control valve includes a source water inlet for receiving a flow of
source water, a drain outlet, a treated water outlet and an air inlet, the control
valve being operable to control a passage of fluids between the inlets and the

outlets and the fluid flow interface, the control valve being operable to receive air
from the air inlet and into the tank independently of a passage of treated water
through the treated water outlet. A filtration media is contained within the tank,
the filtration media including a media mixture of manganese dioxide coated silica

core filtration media and iron hydroxide filtration media.

[0006] In accordance with another example embodiment, there is provided a
method of regenerating filtration media within a water filtration system, the water
filtration system including a tank defining an interior, a fluid flow interface into the
interior of the tank, a control valve in fluid communication with the fluid flow

interface, the control valve being programmable to perform a filtering service
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process, a backwashing process and an air downflow process through the water
filtration system. The method includes: operating the control valve to perform the
backwashing process; and operating the control valve to perform the air downflow
process, wherein the filtration media includes a media mixture of manganese

dioxide coated silica core filtration media and iron hydroxide filtration media.

BRIEF DESCRIPTION OF THE FIGURES
[0007] Embodiments will now be described by way of example with reference

to the accompanying drawings, in which like reference numerals are used to

indicate similar features, and in which:

[0008] Figure 1 shows a side diagrammatic view of a water filtration system in

accordance with an example embodiment;

[0009] Figure 2 shows a side sectional of a tank for the system shown in

Figure 1 in accordance with an example embodiment;

[0010] Figure 3A shows a side view of a bottom distributor for the system

shown in Figure 1 in accordance with an example embodiment;

[0011] Figure 3B shows a partial operational side view of the bottom
distributor shown in Figure 3A;

[0012] Figure 3C shows an operational side view of the bottom distributor
shown in Figure 3A;

[0013] Figure 4 shows an upper top distributor for the system shown in Figure
1 in accordance with an example embodiment;

[0014] Figure 5A shows a perspective view of a control valve in accordance

with an example embodiment;

[0015] Figure 5B shows a partial side view of the control valve shown in
Figure 5A,;

[0016] Figure 5C shows a side view of the control valve shown in Figure 5A;
10017] Figure 5D shows an exploded view of a drive assembly for the control

valve shown in Figure 5A;
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[0018] Figure 6A shows a sectional view of the control valve shown in Figure

S5A in a filtering service mode in accordance with an example embodiment;

[0019] Figure 6B shows a sectional view of the control valve shown in Figure

5A in a backwash mbde in accordance with an example embodiment;

[0020]  Figure 6C shows a sectional view of the control valve shown in Figure

5A in a downflow air mode in accordance with an example embodiment;

[0021] Figure 7 shows a perspective view of spring loaded check valve for the

system shown in Figure 1 in accordance with an example embodiment;

[0022] Figure 8 shows an injector nozzle and venturi for the system shown in

Figure 1 in accordance with an example embodiment;

[0023] Figure 9 illustrates a chart for the injector nozzle and venturi shown in
Figure 8;
[0024]  Figure 10 shows a perspective view of an air intake check valve for the

system shown in Figure 1 in accordance with an example embodiment;

[0025] Figure 11A shows in diagrammatic form a drain line connection for the

system shown in Figure 1 in accordance with an example embodiment; and

[0026] Figure 11B shows in diagrammatic form another drain line connection

for the system shown in Figure 1 in accordance with another example embodiment.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS
[0027] In accordance with an example embodiment, there is provided a water

filtration system, including a tank defining an interior; a fluid flow interface into the
interior of the tank; and a control valve in fluid communication with the fluid flow
interface. The control valve includes a source water inlet for receiving a flow of
source water, a drain outlet, a treated water outlet and an air ihlet, the control
valve being operable to control a passage of fluids between the inlets and the
outlets and the fluid flow interface, the control valve being operable to receive air
from the air inlet and into the tank independently of a passage of treated water

through the treated water outlet. A filtration media is contained within the tank,
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the filtration media including a media mixture of manganese dioxide coated silica

core filtration media and iron hydroxide filtration media.

[0028] In accordance with another example embodiment, there is provided a
method of regenerating fiitration media within a water filtration system, the water
filtration system including a tank defining an interior, a fluid flow interface into the
interior of the tank, a control valve in fluid communication with the fluid flow
interface, the control valve being programmable to perform a filtering service
process, a backwashing process and an air downflow proc'ess through the water
filtration system. The method includes: operating the control valve to perform the
backwashing process; and operating the control valve to perform the air downflow
process, wherein the filtration media includes a media mixture of manganese

dioxide coated silica core filtration media and iron hydroxide filtration media.

[0029] Reference is first made to Figure 1, which shows a water filtration
system 20 for filtering of raw water, in accordance with an example embodiment.
The water filtration system 20 includes an air capsulate filter system 21 having a
tank 22, a control valve 24, and a fluid flow interface 26 into the interior of the tank
22. Generally, the control valve 24 is operable to control a passage of fluids such

as water or air between the fluid flow interface 26 and various inlets and the outlets

of the control valve 24.

[0030] The water filtration system 20 further includes a water supply 28, a
pressure tank 30, a shut off valve 32, a check valve 34, an inlet pipe 36, a drain

line connection 38, an outlet pipe 40, and a hot water heater tank 42.

[0031] The tank 22 generally houses filtration media 46. In some example
embodiments, the filtration media 46 includes a media mixture 48 supported by a
support bed 50. The system 20 may also be configured to perform a regeneration
process for cleansing or regeneration of the media mixture 48. The regeneration

process may include a backwashing process and an air downflow process, described

in greater detail herein.

[0032] A bottom distributor 52 within the tank 22 nests within the support
bed 50. A central tube 54 extends from the bottom distributor 52 to a top of the

tank 22 at the fluid flow interface 26.
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[0033] Referring still to Figure 1, in one example mode of operation, a
filtering service process may perform the filtration of water. The tank 22 can
receive fluids from the fluid flow interface 26. As shown, the tank 22 can further
includes a head of air 56 for oxidation of water 58 as received from the fluid flow
interface 26. The water 58 then proceeds through the filtration media 46 and up
the central tube 54 to the control valve 24. The treated water then proceeds to the

outlet pipe 40 to the hot water heater tank 42.

[0034] In some example embodiments, the media mixture 48 includes a
mixture of manganese dioxide coated silica core filtration media and iron hydroxide
(Fe(OH)3) filtration media. The media mixture 48 may be used for removing
soluble iron, manganese, and hydrogen sulphide from the supplied water. The
manganese dioxide coated surface promotes the oxidization reaction of iron,
manganese, and hydrogen peroxide. The silica sand core allows it to withstand

operating conditions in waters low in silica, TDS (total dissolved solids) and

hardness. .

[0035] The manganese dioxide coated silica core filtration media may be
GreenSand Plus (TM). The iron hydroxide may be Filtersorb HSR (TM), which has
an amorphous structure and wherein the ferric ions content is about 40% by weight.
This media has a WQA Gold Seal Certification for compliance with NSF/ANSI
Standard 61, as would be understood in the art. In an example embodiment, the

specification of the media mixture 48 may be as follows, as would be understood in

the art:

Physical Form: Black nodular granules, shipped dry;
Apparent Density: 85 pounds per cubic foot (+/- 5%);
Bulk Density: 87-89 pounds per cubic foot;

Specific Gravity: Approximately 2.4;

U.S. Sieve Size: 18 x 60 mesh;

Effective Size: 0.30 - 0.35 mm;

Backwash Rate (Minimum): 12 gpm / sq ft @ 55 degrees Fahrenheit;
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Pressure Drop @ 2 gpm / sq ft @60°F: < 0.27 psig per foot of bed depth;

Manganese Removal Capacity, grains: 300 minimum; and

pH: 6.2 to 8.5.

[0036] In an example embodiment, the support bed 50 includes a gravel

5 filtration media such as Red Flint Gravel, for example #20 Flint Gravel. The Red

10

15

20

25

Flint Gravel is composed of sub-angular, hard, durable, and dense grains of
predominately siliceous material. Extracted from a clean glacial deposit, Red Flint
Gravel’s physical properties make it among the finest available in the world for
water filtration applications. Red Flint Gravel is washed, kiln dried, and screened to
meet exacting specifications with strict adherence to quality control. @ Red Flint
Gravel is manufactured by American Materials Corp. and is classified by

Underwriters Laboratories Inc (TM) in accordance with standard ANSI/NSF 61, as

would be understood in the art.

[0037] In an example embodiment, the spec'ification of the #20 Flint Gravel

may be as follows, as would be understood in the art:

Color: yellow/brown;
Shape: sub-angular, fractured,
Hardness: 7 - 8 on MOH scale; and

Bulk Density: 100 Ibs per cubic foot.

[0038] In an example embodiment, the GreensandPlus (TM) filtration media,
the FilterSorb HSR (TM) filtration media, and the #20 Flint Gravel filtration media

are contained within the tank 22 in a ratio of 80:15:5 by mass. This amounts to an

80%, 15%, and 5% breakdown by mass, respectively.

[0039] As shown in Figure 1, the control valve 24 includes a source water
inlet 96 for receiving a flow of source water and a treated water outlet 98. The
control valve 24 is installed on the raw water inlet of water to be treated. The one
way spring loaded check valve 34 is installed allowing the water flow through a pipe
36 to the inlet 98 of the control valve 24. As shown, after the check valve 34, the

water pipe 36 is connected to the inlet 98 of the control valve 24. The treated
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water outlet 98 of the control valve 24 outputs treated water to service demand.

The control valve 24 also includes a drain outlet 100 for connection to the drain line

connection 38.

[0040] Reference is now made to Figures 6A to 6C, which show the control
valve 24 in various modes of operation, in accordance with example embodiments.
Figure 6A shows the control valve 24 in a filtering service mode, Figure 6B shows
the control valve 24 in a backwash mode, and Figure 6C shows the control valve 24
in a downflow air mode. The control valve 24 has an interface 104 which is in fluid
communication with the fluid flow interface 26 of the tank 22. Generally, the
control valve 24 is operable to control a passage of fluids between the various inlets
and the outlets and the interface 104. The interface 104 can incilude two separate
ports to the tank 22, as shown. The control valve 24 material may be formed from
Noryl (TM), as would be understood in the art. An example of a suitable control

valve 24 is a control valve manufactured by Clack Corp., for example a WS1 control

valve.

[0041)] As shown in Figures 6C, an air inlet 102 may be used to receive a
regenerent (e.g., air in example embodiments). The control valve 24 is operable to
receive air from the air inlet 102 and into the tank 22 independently of a passage of

treated water through the treated water outlet 98.

[0042] Reference is now made to Figure 5D, which shows in detail a drive
assembly 80 for the control valve 24. Generally, the drive assembly 80 may be
programmed for adjusting of a sequence and timing of a plurality of water
treatment processes. For example, the programmed sequence can include a
filtering service process, a backwashing process and/or an air downflow process.
Referring to Figure 6A, the drive assembly 80 is used to control and move a piston

rod 108 to various positions, each position representing one of the modes or

processes described herein.

[0043] As shown in Figure 5D, the drive assembly 80 includes a front cover
assembly 82, a motor 84, a drive bracket (and spring clip) 86, a circuitboard
controller 88, drive gear 90, and gear cover 92. The drive assembly 80 may for

example be powered by a battery 94.
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[0044] The control valve 24 may be utilized as a downflow regeneration type
function process with 6 cycles fully adjustable cycles capable* of being configured

with the following functions:

Control Valve Cycles Of Operation: Range of Time in Minu'tes:
1. Backwash 1st (upflow): 1 - 20 or OFF;

Regenerate Draw / Slow Rinse: 1 - 99 or OFF;
Backwash 2nd (upflow): 1 - 20 or OFF;

Fast Rinse (downflow): 1 - 20 or OFF;

Regenerant Refill: 0.1 - 99.0 or OFF; and

L L o

Service (downflow).

[0045] The control valve 24 has the ability to turn cycle sequences "OFF" for
the processes of the ‘system 20. By utilizing the backwash 1st cycle, and then the
regenerant air draw only and turning off all other control valve cycle sequences, the
system 20 may achieve the backwash and air draw fast rinse through the control
valve 24. The control valve 24 may have an operating temperature of 40° - 110° F
and an operating pressure of 20psi — 125psi. Electrical required supplied voltage is
120 VAC with a frequency of 60 Hz operating at an output voltage of 12 VAC with
an output current of 500 mA low voltage for easy and safe operation through a
North American style plug in type step down transformer. The control valve 24 can
perform the function of the valve piston assembly in the service filtering position
allowing the passage of untreated water through the air capsulate control valve to
be filtered; backwash expansion to remove any suspended solids and oxidized
matter trapped in the filtration media 46; and air injection through a nozzle and
venturi process into the control vaive 24 thrdugh into the tank 22 capsulated for
oxidation of raw water impurities. Top distributor pilot opening is 1.05” OD pipe or
(3/4” NPS) with a drain line discharge connection of 3" or 1” male thread, with a
standard tank size thread of 2 2” — 8 NPSM. Nozzle & venturi elbow with injector
to allow the control valve 24 to draw in atmospheric air through the control valve

24 in sequence transferring the air into the mineral tank 22 for the oxidation

Drocess.
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[0046] In example embodiments, the control valve 24 may be configured with

the following process:
Control Valve Cycles of Operation: Range of Time in Minutes:
1. Backwash 1st (upflow): 10;

Regenerate Draw / Slow Rinse: 60;

- Backwash 2nd (upflow): OFF;

2
3
4. Fast Rinse (downflow): OFF;
5 Regenerant Refill: OFF; and
6

Service (downflow).

[0047] This may be programmed to be performed at suitable intervals, for

example once per day.

[0048] Referring again to Figures 6A to 6C, the filtering service process, the
backwashing process and the air downflow process will now be described in greater
detail. As shown in the filtering service process of Figure 6A, with reference to
Figure 1, untreated pressurized water will flow through the one way spring loaded
check valve 34 that will only allow water to pass one way to the control valve 24
and not allow any water back pressure or capsulated air back out of the system 20.
Raw unfiltered water will travel into the inlet 96 of the control valve 24 with the
piston rod 108 bottomed in the service filtering position (representing the filtering

service mode). This feed water will travel through a spacer stack assembly through
the control valve 24 through the fluid flow interface 26 of the tank 22, into a

capsulate of air 56 which will perform the oxidation of any minerals iron, and
chemical elements such as Hydrogen Sulphide and manganese in the feed water.
The feed 3upply after oxidized will travel through water before coming into contact
with the filtration media mixture 48 where the absorption process will remove any
oxidized minerals, suspended solids, and or chemical elements from the raw water
supply. After passing through the filtration media mixture 48, the treated water
will then pass through a washed gravel quartz gravel support bed 50 designed to

prevent pressure drop achieving higher flow rates through larger channels of
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transportation for the water. This support bed 50 will also keep the filtration media
mixture 48 from plugging onto the bottom distributor 52 eliminating any type of

pressure drop in the system 20.

[0049] Water then will be collected through the bottom distributor 52 for
maximum flow rates and minimum pressure drop in the service filtering operation
position. With the bottom distributor 52 the system 20 collects the treated filtered
water evenly across the entire filtration support bed 50 allowing for all water
passing through the filtration media mixture 48 to achieve the maximum contact
time for proper filtration, minimum pressure drop and higher service flow rates.
The filtered water will then flow through a 1.05” distributor tube 54 back up into
the control valve 24 where it will pass through another section porting in the control
valve 24 through the spacer stack assembly to the outlet port 98 of the control

valve 24 providing service treated filtered water to demand.

[0050] As shown in the backwash process of Figure 6B, with reference to
Figure 1, the system 20 can be configured to perform the function of backwash
which is the first stage in the regeneration process of cleaning the media filtration
support bed 50. The motor driven control valve 24 will automatically drive the
piston rod 108 to where the piston rod 108 is below the 2nd step down allowing the
raw water feed inlet 98 into the control valve 24 through the spacer stack assembly
supplied down through the 1.05” distributor tube 54 across each of the bottom
distributor 52. With this process the system 20 can save up to 35% of waste

(backwash) water per regeneration cycle which can result in zero channeling or
solidifying of the media support bed 50 which can increase the life expectancy of
the filtration media by 50%. This allows the water flow to lift the filtration mixed

media 48 upward inside of the mineral tank 22 releasing first the capsulate of air 56
out through the drain line connection 38. Once all of the air 56 is eliminated the
water 58 will now pass upward through the mixed media 48 and out the backwash

drain line connection 38, thereby performing the function of downflow backwash.
The system 20 has a specific amount of freeboard from the top of the mixed media
48 while in backwash with a supplied amount of water produced through a drain
line flow control to not allow the mixed media 48 to reach the top of the mineral
tank 22 when in this cycle of operation. Proper backwash bed expansion of 30% is
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maintained at a spec\iﬁc flow rate to backwash, and cleans the filtration media 46
properly. The backwash flow rate through the mixed media 48 utilizes 10-12
gpm/sq.ft. of bed area determined by the diameter of the vessel mineral tank 22.
Filtered and collected particles, suspended matter, minerals, and chemical elements
are released out of the filtration support bed 50. The backwash water upward
through the filtration media 46 will pass through the upper top distributor 70
through the control valve spaCer stack to the outlet drain port 100 within the
control valve 24. The backwash water flows outward through the drain elbow or
straight drain line flow control to the drain connection 38. In some example

embodiments, brine may be used for the backwash water.

[0051] Referring now to the air downflow process of Figure 6C, with reference
to Figure 1, The motor driven control valve 24 will now drive the piston rod 108
through the spacer stack wherein the piston rod 108 is below the 3rd step down
within the control valve 24. While in this position the regenerate (air) travels
through a manifold through the injector 112 (Figure 8) through the control valve 24
forced into the mineral tank 22. During this process the control valve 24 allows a
stream of water out to the drain connection 38 which allows for the portion of air
required be regeneration to enter into the mineral tank 22 oxidizing all of the water
out of the vessel mineral tank 22 down through the filtration media 46. Maximum
oxygen contact time allows for higher filtration media characteristics based o'n a

time of 40 minutes in this cycle.

[0052] After this cycle the motor driven control valve 24 will drive the piston
rod 108 and assembly back through the shut off cycles through the fully adjustable
6 cycle control valve allowing water to enter back through the control valve 24 into
the mineral tank 22 releasing a specific amount of air out the drain line connection
38. Once the piston rod 108 is bottomed back into the home filtering position there
is a capsulate of air 56 trapped in the top portion of the pressurized filtration vessel

mineral tank 22 which will allow for another session of treated water in the service

position mode.

[0053] In some example embodiments, the ability of the control valve 24 to

fully adjust and turn ON or OFF cycle times is combined with specific filtration
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media 46, distributor designs, and installation properties which are designed and
based on the operation of the air capsulate system. Other components, media, and
valves within this design can adjust the size and flow rate of the air capsulate filter

system achieving similar resuits.

[0054] Reference is now made to Figure 2, which shows the tank 22 in
greater detail. The tank 22 may be a mineral tank having polyethylene (PE) liner
with fibre-reinforced plastic (FRP) filament winding maximum operating pressure up
to 150 psig with a maximum operating temperature of 120°F. The mineral tank
may be NSF/ANSI Standard 44 and PED (Pressure Equipment Directive) certified.
The fluid flow interface 26 may define an opening at the top of the tank 22 which
can be 2.5” thread, 4.0” thread, or 6" flanged for connection of the control valve

filter control valve 24 (Figure 1).

[0055] An example of a suitable mineral tank 22 is manufactured by Wave
Cyber (Shanghai) Co., Ltd., wholly owned by Wave Cyber Limited, a BVI company.
It can be appreciated that other mechanical housings with an interior pressure

design for fluids with top openings may be utilized as the tank 22.

[0056] Reference is now made to Figures 3A to 3C, which shows the bottom
distributor 52 in greater detail. The bottom distributor 52 includes a central hub 60
defining a passage 62 and a plurality of flexible lateral members 64 extending
outwardly from the central hub 60 for engaging the support bed 50. The passage
62 can engage the central tube 54, for passage of treated water upwardly to the

control valve 24 (Figure 1).

[0057] In an example embodiment, the bottom distributor 52 is a Vortex (TM)
spider flexible hub and lateral 1.05" distributor which is used for filtered water
collection through the bottom flexible adjusting lateral members 64 for maximum
flow rates and minimum pressure drop in the service filtering operation process.
With this bottom distributor 52, there may be saved up to 35% of waste (baCkwash)
water per regeneration cycle, resulting in zero channeling or solidifying of the
media bed which may increase the life expectancy of the filtration media by 50%.
The bottom distributor 52 may be easily inserted to fit any standard pressure vessel

ranging in sizes from 7 inches to 24 inches in diameter with 2.5 inch, 4.0 inch, or 6
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inch flanged top tank openings. The Vortex (TM) spider flexible hub is

manufactured by Vortex Envirotech.

[0058] Reference is now made to Figure 4, which shows an upper top
distributor 70 to be used in the system 20 of Figure 1. In an example embodiment,
the upper top distributor 70 is a bayonet style upper top distributor made out of
high impact FDA (Food and Drug Administration) approved ABS (Acrylonitrile
Butadiene Styrene) plastic which define slots having a fixed slot size of 0.010" -
0.013" allowing for the passage of water out of the control valve 24 into the tank
22 upper distributor screen prior to contact with air 56 and thé, media mixture 48,
This also prevents any media mixture 48 from entering into the control valve 24 in
the backwash process of the regeneration process. The upper top distributor may

be a twist-on style, model D1203, as understood in the art.

[0059] Reference is now made to Figure 7, which shows the one way check
valve 34 in greater detail. The spring loaded check valve 34 on the inlet feed water
supply 28 to the control valve 24 is used in the system 20 to prevent any air from

the enclosed pressurized control valve 24 from escaping.

[0060] Reference is now made to Figure 8, which shows an injector nozzle
and venturi 110 in greater detail. When in the air downflow process, the injector
nozzle and venture 110 allows water to pass through the control valve 24 through
the nozzle allowing for the injector 112 to draw in atmospheric air into the vessel
tank 22 through the control valve 24 for the oxidation process of the system 20. As
illustrated in Figure 9, the injector 112 may have the shown flow rate properties

with respect to pressure in the various modes of operation.

[0061] Reference is now made to Figure 10, which shows an air intake check
valve 114 in greater detail. The air intake check valve 114 may be a one way 3/8"
check valve on polyethylene tubing connected to the air inlet 102 on the control
valve 24 which has two functions. One is to allow the injection of atmospheric air
into the control valve 24 through the venture 110, and the second is to prevent
water from discharging out through the venturi 110 when the motor driven control
valve 24 positions the piston assembly through the shut off stages after

regeneration back to the service filtering process. In an example embodiment, the
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specification of the air intake check valve 114 may be as follows, as would be

understood in the art:

Materials: (Body: Acetal; O-ring: EPDM; Metal Grip Edge: 300 Stainless);
Working Pressure: +34°F(1°C) to 150 °F(65°C);

Temperature Range: up to 150 PSI depending on tubing being used; and

Cracking Pressure: 1/3 PSI.

10062] Referring now to Figures 11A and 11B, the outlet 100 of the control
valve 24 is piped and connected to the drain line connection 38, for example, a
drain line connection 120 (Figure 11A) which is 3/4" threaded or a drain line
connection 130 (Figure 11B) which is 1” threaded . For example, the control valve
24 will perform the function of backwash which will have either a 3/4” or 1 male
thread drain line connection 38 on the top of the control valve 24 which will be
piped to the outlet 100 to drain the air 56 within the tank 22. The drain line
connection 38 will vary depending on the size of the mineral tank 22 utilized in the

system 20 which may require different backwash flow rates.

[0063] Certain adaptations and modifications of the described embodiments
can be made. Therefore, the above discussed embodiments are considered to be

illustrative and not restrictive. Example embodiments described as methods would

similarly apply to systems, and vice-versa.

[0064] Variations may be made to some example embodiments, which may

include combinations and sub-combinations of any of the above. The various

embodiments presented above are merely examples and are in ho way meant to
limit the scope of this disclosure. Variations of the innovations described herein will

be apparent to persons of ordinary skill in the art, such variations being within the
intended scope of the present disclosure. In particular, features from one or more
of the above-described embodiments may be selected to create alternative
embodiments comprised of a sub-combination of features ‘which may not be
explicitly described above. In addition, features from one or more of the above-
described embodiments may be selected and combined to create alternative

embodiments comprised of a combination of features which may not be explicitly
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described above. Features suitable for such combinations and sub-combinations
would be readily apparent to persons skilled in the art upon review of the present

disclosure as a whole. The subject matter described herein intends to cover and

embrace all suitable changes in technology.
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WHAT 1S CLAIMED IS:

1. A water filtration system, comprising:

a tank defining an interior;
a fluid flow interface into the interior of the tank;

a control valve in fluid communication with the fluid flow interface, the
control valve includin'g a source water inlet for receiving a flow of source water, a
drain outlet, a treated water outlet and an air inlet, the control valve being operable
to control a passage of fluids between the inlets and the outlets and the fluid flow
interface, the control valve being operable to receive air from the air inlet and into
the tank independently of a passage of treated water through the treated water

outlet; and

a filtration media contained within the tank, the filtration media including a

media mixture of manganese dioxide coated silica core filtration media and iron

hydroxide filtration media.

2. The water filtration system as claimed in claim 1, wherein the manganese

dioxide coated silica core filtration media is GreensandPlus (TM).

3. The water filtration system as claimed in claim 2, wherein the iron hydroxide
filtration media is FilterSorb HSR (TM).

4, The water filtration system as claimed in claim 3, wherein the GreensandPlus
(TM) filtration media and the FilterSorb HSR (TM) filtration media are mixed in a

ratio of 80:15 by mass.

5. The water filtration system as claimed in claim 1, wherein the filtration media

further includes a support bed for supporting of the media mixture.

6. The water filtration system as claimed in claim 1, wherein the support bed

comprises Red Flint Gravel filtration media.
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7. The water filtration system as claimed in claim 6, wherein the Red Flint
Gravel filtration media further comprises includes #20 Flint Gravel filtration media.

8. The water filtration system as claimed in claim 6, further comprising a
bottom distributor within the tank including a central hub defining a passage and a
plurality of flexible lateral members extending outwardly from the central hub for

engaging the support bed.

9. The water filtration system as claimed in claim 1, wherein the filtration media
further comprises #20 Flint Gravel filtration media, wherein the manganese dioxide
coated silica core filtration media includes GreensandPlus (TM), wherein the iron
hydroxide filtration media includes FilterSorb HSR (TM), and wherein the
GreensandPlus (TM) filtration media, the FilterSorb HSR (TM) filtration media, and
the #20 Flint Gravel filtration media are contained within the tank in a ratio of

80:15:5 by mass.

10. The water filtration system as claimed in claim 1, wherein the control valve
includes a programmable device for adjusting of a sequence and timing of a

plurality of water treatment processes.

11. The water filtration system as claimed in claim 10, wherein the plurality of
water treatment processes including a filtering service process, a backwashing

process and an air downflow process.

12. The water filtration system as claimed in claim 11, wherein the
programmable device is programmed to perform the backwashing process for 10

minutes and the air downflow process for 60 minutes.

13. A method of regenerating filtration media within a water filtration system,
the water filtration system including a tank defining an interior, a fluid flow
interface into the interior of the tank, a control valve in fluid communication with
the fluid flow interface, the control valve being programmable to perform a filtering
service process, a backwashing process and an air downflow process through the

water filtration system, the method comprising:
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operating the control valve to perform the backwashing process; and

operating the control valve to perform the air downflow process, wherein the

filtration media includes a media mixture of manganese dioxide coated silica core

filtration media and iron hydroxide filtration media.

S 14. The method as claimed in claim 13, wherein the backwashing process is

performed for 10 minutes.

15. The method as claimed in claim 13, wherein the air downflow process is

performed for 60 minutes.

16. The method as claimed in claim 13, wherein the manganese dioxide coated

10 silica core filtration media is GreensandPlus (TM).

17. The method as claimed in claim 16, wherein the iron hydroxide filtration
media is FilterSorb HSR (TM).

18. The method as claimed in claim 17, wherein the GreensandPlus (TM)
filtration media and the FilterSorb HSR (TM) filtration media are mixed in a ratio of

15 80:15 by mass.

19. The method as claimed in claim 13, wherein the filtration system includes a

bottom distributor within the tank including a central hub defining a passage and a

plurality of flexible lateral members extending outwardly from the central hub for

engaging the filtration media.

20



CA 02731329 2011-02-09

Unscannable items
received with this application
(Request original documents in File Prep. Section on the 10" floor)

Documents recu avec cette demande ne pouvant étre balayes
(Commander les documents originaux dans la section de préparation des dossiers au
10éme ¢tage)



~%

<
-%)W: m-n»nw»wmmmmwwxwpﬂwma:mmmmmrrwmwmmmwmmmmw. =

CA 02731329 2011-02-09

2/ 9

Wi
ICERERY

- KEED R L E R

‘ ,J | x) &7 \

LR
W : v &

IR

WIS K

wegosn

-

ANA T A rsasaana 0

-
N b
Fn
2 -
4 :_,'
s
s v

A

YRIZATS

WUERE B YUK
RS

NG L,

\.’{55.; i*—g -
——— ey
BRSNS
{ > < im‘ ‘4:'_'.‘

AR RNV AN PN I

F ) ° T s A tle s W RTINS NN S ELPRA N A -~
o P R e LT Anm A AT AR L AL A WNMMWWWWU\H--NFAVNUVWWVMNM\ PO . N

R, amareetst, HRRIIE A6 SURE S S RN R RN RPPPRP ARSI AR &an#&vomm&w R A PR S e S RS g

4

LK.

'y -

S
b gt
‘.‘VNV.

A

L
(N 29
"

2 MR,

;

e g

B SET ATy R R JEt. -
LAl M PSR o ¥ ¥
U8 LN TR

o

8

Y

’
/3

o
R (e Yy ATV TV T L T RS REVEPPR R PR LR EEEY ) '.'.'HlNﬂwﬁv—‘I
p e
4
PRt S Y ? . i
S o E
o

v
KA
-
z
’
X |
<

.~
.~

ar,
¢
3

»

bt

. .

54 4f

FIG. 2




L

S
\%"\ ~

*%

VIO N |
Fyy it
Ay 2

AR,
@'\i\

Ai SEas
2 2
i S
{. D
& 4
N
b3

CA 02731329 2011-02-09

3/°9

50

22

52

-cov Esense
1?3‘;23$§%¥3m:t5;tm$§%&’.if 2

FIG. 3C



CA 02731329 2011-02-09




CA 02731329 2011-02-09

‘When repiacing the batery, algn /-94
postives and push down {0 fudly soat.
‘Batery replacement is
3 voit lighiurm oo cell




6/9

CA 02731329 2011-02-09

 PRiroH RIS 12 BT DD

108

F LW drd STEP DUWH

108

SETOK ROZIS

".“‘.‘“’

ce

2|
il hk"f 3
x v #’%1 N

- T{3 DAl

.« MmN

A '*
-2 G
. 29
4 vai;

&
£

P ol
43

g 1
. |

0 o TR gy
ATER

SUBLY WA TER

“p Nl Bt S
g . a8 > o

=
1
7

V7 st

o
-"' D 3 ?
L 72
rr. . L < b=ty
* - X
- . - .’ o
.- saa W o B B

.........

e

CINLEY

] '
AL 4
o
"
s
' & J‘.

BUPTLY WATEH
10 TOP OF TAME
 SUPPLY Vi

D S o A A Wit

...n».
.. . /"..
m...bm.”!.._.. T St e .Ld.wﬁl ””M’ﬂ“““n.,‘ 4 Py ..,,.....n
SRR < R sy
Ao L]
w .. K .’tﬁ)nj."ufrlrdw Hr J-‘.s I

FBAD KA AGH WATER
T4 CRAN

a ] e

.i
H ....”...sho.. ; i
n-ﬂf .t&...,.}...» %ot N\ %

w | 4

Parst

ik N

T

.
O
v
=
LL.

NEDWATESR
TRIBUTEH
FIG. 6A

axnn in s 3 Ol BN i

VEATER.
STRIBUTOR

PELY W

- SN,
v o WA

aoc.c “.)‘
>

COMDT
FRl

oo

s Tatht, : "
5 a . -, W
e g Re R > Rw,
R R

PSSR

. .:#?Wﬁxv?f

=i

*

;;xrrwrﬁt'

RN

.............

FERYEE maIn R

CATE T BT B
DUTLET PORE DR
5L RAVL WA TER

flow diagram...backwash
100

BLFPY
WATER



§ PRI MABHR R (2
w2 e BRSO O

98

s 5902255575555

e

P T R PR R :
e P b MK P

SGEHERANY N

CA 02731329 2011-02-09

FEASRFOLD

" .\:\.:'

AR L

R e

_PRITON o s
BEL OV e BTER DOV

HUPPLY WATER AN REGERESAR®
Y0 T OF Talk

E WwATER

FIG. 6C




CA 02731329 2011-02-09

8/ 69

.
-
.,'
- .
e L,
------ eEe e s T .
’e “ee  Lesesss O S,
e ......' .-‘- .
. B N 2T . cees
e S ORI
- -~
o e .
R AR . w B T e seseeeas :
~nt AR ~. ” .
B - S S LY [ s . .
..... gt s
5 T R s R A v :3'
"""" b .
i B T P RS e N, .
‘. Ln Lo . ..
ETEa - AL -
...... > o
...... e ¢ . NS
------ : sl >
o ANV o e
....... =
e ) o | e .
s . YLK
<. Al e canltT T ]
o NP FEEEE
’
~ . .
. IS -~ M  eegqessesssse
- ~ cesssnn o L. .
et salerge e, Bt .
: O Xk . .
£..% fafgEat. A :
‘ o e e e g, : :
o 2 L L LT - ~
-~ L —— 3 AT 3.
o o o --§H R -
e Lad ~

T'otél

P
o

-
o

Slow Rinse

Flow Rate {(gpm)

avssih
N2

Draw

40 60 8O 100 120

Pressure (psi)

FIG. 9




CA 02731329 2011-02-09

FIG. 10

34" Drain Line Connection 130~ 1” Drain Line (;Mg[]’[)s(;tion

rm_o C Yorarcredvssade s SIUNIIINIAR S N Arandiia (L e d g e e aN R B MANNDY
. , - . . .. . . . .’

’
’
~
’
’
’
’
-
’
’

AW S AN s s A W AVANAS T

FSLTRA LIS (T a bl

( .. . N . . :
—

; Flow

A S W —— b S P ——— ki Y s
FY R qp m
13 i PR i E
padsisasprananania
: : H F N
¢ TE h'.ww M assas ey PO 5 et ) et diiiid A A AN A A AL LY N WS
H
3 i Water
X H :
: N
t\_

Prager IAFC cnentaton
directc water fow towards
fhe washer face with

"""""" rounded edge.

- — —— —— — v — - rrvee e
s

S S S— W —— w—— e wn rwwd A I T S ———

Pﬂmmv A A rs s ppumgeryeEEEews  wv saOINNTEIT TP TRy

e
L OAVAYSR YA W T AL RA LA WA W AR ARV ArAn YAl b ATV AT AT W ASASS AV RS S

......

N L N A s T A

e L
o L ._.‘.<.\ J
20 AL AL LRI AR

~
- .
. 3 ’
. .. o~ H
. . ., .
b .
S
- '. Lon . .
vt U A vt T A i v ) v b e ) A
Ll * .-.
.

|‘AMM ..

. . ‘v
Ty o oas ’
. ¥l
..... - "\' -
- -
. .
¢ " Py T e e Ps sasssss
; S S S
O R .o . I HECLEN L 2 e LI
e . :. .. . . )
R . .e > . .
. o FUTER . .. . o ’
P QLFC . R g . A 2 YU .
TOR&Y crientation SO IR et A ‘
. . e elles aes . . :
PR o 5 . . ] . :

dracts water fow towarse L s = o Son s A0
the wacsher face min " ----- :
rounded edge. P

.......

.
B A




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings

