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(57) ABSTRACT

A fluid treatment system for treating feed water includes a
first tubular member having first and second ends, at least one
second tubular member having first and second ends, a pump
positioned within the first tubular member, a filtering mem-
brane positioned within the second tubular member, a first
end cap for receiving the first ends of the first and second
tubular members, and a second end cap for receiving the
second ends of the first and second tubular members.
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57 CLAIM
We claim the ornamental design for a housing for a water
treatment system control valve, as shown and described.

DESCRIPTION

FIG. 1 is a perspective view of housing for a water treatment
system control valve showing our new design;

FIG. 2 is a rear elevational view thereof;

FIG. 3 is a left side elevational view thereof;

FIG. 4 is a front elevational view thereof;

FIG. 5 is a right side elevational view thereof;

FIG. 6 is a top plan view thereof; and,

FIG. 7 is a bottom plan view thereof.

The broken line showing in the figures is included for the
purpose of illustrating portions of the housing for a water
treatment system control valve and forms no part of the
claimed design.
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(57) ABSTRACT

A water treatment apparatus that includes a cation exchange
chamber containing a cation exchange resin and an anion
exchange chamber containing an anion exchange resin. A
bipolar interface is located between the resin chambers and
defines a zone of water disassociation. A cathode communi-
cates with the cation exchange chamber through a cation
exchange membrane. An anode communicates with the anion
exchange chamber through an anion exchange membrane.
Dilution or flushing water flows through cathode and anode
chambers and conveys captured ions to a drain or other waste
connection. A baffle may be used in some configurations to
divide a resin chamber into an exhausted resin region and a
regenerated resin region and causes incoming water to flow
through the exhausted resin region first. The exhausted resin
region is located near its associated electrode, thus improving
the electrical efficiency of the cell. In an alternate design, the
apparatus includes a cathode/anode chamber, an anode cham-
ber and an auxiliary electrode chamber disposed between the
cathode/anode chamber and a cation exchange media cham-
ber. An anion exchange membrane separates the cathode/
anode chamber from the auxiliary electrode chamber. The
anode chamber, cathode/anode chamber and auxiliary elec-
trode chamber are energized in predetermined sequences to
create both service cycles which produce softened water with
reduced ionic content and cleaning cycles to de-scale the
auxiliary electrode chamber and/or anion exchange mem-
brane located between the cathode/anode chamber and the
auxiliary electrode chamber.
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(57) ABSTRACT

A control valve assembly (10) controls the flow of water to
and from a treatment tank (16) and the regeneration of the
treatment material therein. A housing of the valve assembly
includes connections for a tank inlet and tank outlet. An inlet
chamber (60), outlet chamber (34), a pressure-operated inlet
valve (24) and an outlet valve (32). A pair of venturi chambers
(81a, 81b) are configured to provide co-current and counter-
current regeneration. A regeneration control subsystem
includes a turbine (104) and a nozzle impinging thereon to
produce rotation. An external port (130) receives fluid to
provide a driving for the turbine in order to initiate regenera-
tion. A bypass chamber (60) communicates with the inlet
chamber (15). The inlet valve (24) has dual seating surfaces
for controlling the communication between the inlet cham-
ber, transfer chamber (70) and tank inlet (26).
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(57) ABSTRACT

Provided is an apparatus for detecting a change in a specific
gravity of a fluid surrounding the apparatus wherein the fluid
moves upwardly and downwardly with respect to the appara-
tus. The apparatus includes a housing having a top and a
plurality of openings for allowing the fluid to enter the hous-
ing. A first floatation device is provided having a first specific
gravity and being located within the housing. The first floata-
tion device includes a magnet. A second floatation device is
provided having a second specific gravity and located within
the housing adjacent said first floatation device. The said
second floatation device includes a magnet aligned to have
the same polarity as the magnet of the first floatation device.
A switch fixedly attached to said top, the switch having an
open state and a closed state where when one of said magnets
is in proximity to the switch, the switch is in a closed state and
wherein when both of said magnets are in proximity to said
switch, the switch is in an open state. A signaling device is
coupled to the switch wherein said signaling device is acti-
vated when the switch is in the closed state.
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(57) CLAIM

We claim the ornamental design for a housing for a water
treatment unit, as shown and described.

DESCRIPTION

FIG. 1 is a front perspective view of a housing for a water
treatment unit of the present invention (the broken lines in
FIGS. 1-7 are for illustrative purposes only and do not form
part of the invention shown in FIGS. 1-7);

FIG. 2 is arear perspective view of the housing shown in FIG.
1;
FIG. 3 is a left side elevational view of the housing shown in
FIG. 1,

FIG. 4 s a front elevational view of the housing shown in FIG.
1
FIG. 5 is a top plan view of the housing shown in FIG. 1;

FIG. 6 is a bottom plan view of the housing shown in FIG. 1;
and,

FIG. 7 is arear elevational view of the housing shown in FIG.
1.
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A filter apparatus is provided which includes a first filter
membrane element (40a), and a second bacterial filter mem-
brane element. The first viral filter element (40qa) is capable
of treating water at a first second flow rate and is adapted to
remove contaminants which are larger than a first size, while
the second bacterial filter element (406) is capable of
treating water at a second higher flow rate and is adapted to
remove contaminants which are larger than a second con-
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of the second filter element (405). The filter apparatus
includes a duck bill type check valve (75) made of an
antimicrobial material intermediate the second filter element
(405) and a dispensing faucet (70).
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(7) CLAIM

I claim the ornamental design for a housing for a water
treatment unit, as shown and described.

DESCRIPTION

FIG. 1 is a front perspective view of another embodiment of
a housing portion for a water treatment unit of the present
invention; (the broken lines in FIGS. 1-8 are for illustrative
purposes only and do not form part of the invention shown
in FIGS. 1-8);

FIG. 2 is an rear perspective view of the housing portion
shown in FIG. 1;

FIG. 3 is a rear elevational view of the housing portion
shown in FIG. 1;

FIG. 4 is a front elevational view of the housing portion
shown in FIG. 1;

FIG. 5 is a left side elevational view of the housing portion
shown in FIG. 1;

FIG. 6 is a right side elevational view of the housing portion
shown in FIG. 1;

FIG. 7 is a top plan view of the housing portion shown in
FIG. 1; and,

FIG. 8 is a bottom plan view of the housing portion shown
in FIG. 1.
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I claim the ornamental design for an upper housing for a

(21)  Appl. No.: 29/170,001 water treatment system control valve, as shown and

(22) Filed: Oct. 30, 2002 described.
(51) LOC (7) ClL .o 23-01 DESCRIPTION
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FIG. 1 is a perspective view of an upper housing for a water
(58) Field of Search .............................. D23/233—249, treatment system control valve of the present invention (the
137/624.14, 624.18, 625.46, 554, 557, 119.06; broken lines in FIGS. 1-7 are for illustrative purposes only

210/87-88, 98, 190-192, 288, 104-100, and do not form part of the invention shown in FIGS. 1-7);
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FIG. 3 is a side elevational view of the housing as seen from
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Halemba et al. 5) Date of Patent: Jul. 20, 2004
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4,604,194 A 8/1986 Entingh ...... ... 210/98
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(86) PCT No.: PCT/US00/06848 includes a storage tank (40) having an outer tank housing
(42) that encloses an expandable bladder (50). A pressurized

§ 371 (e)(1), region (62) is defined between the outside of the bladder (50)

(2), (4) Date:  Jul. 22, 2002 and inside of the housing(42). A control valve assembly (44)

. controls communication of source water under pressure to

(87)  PCT Pub. No.: WO01/68227 pressurizing region (62) and communicates the region (62)
PCT Pub. Date: Sep. 20, 2001 with a drain (22). The assembly (44) includes a pilot valve

(70) that is responsive to a state of dispensing and includes

(51) Imt. CL7 o, B01D 61/10; BO1D 61/12 a valve clement (76) that moves between a first dispensing
(52) US.CL ..covevvvnnne 210/110; 137/590; 220/4.12; position and a second non-dispensing position. A servo

220/495.01; 210/134; 210/137; 210/257.2 valve (72) is responsive to position of the pilot valve (70)
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210/116, 134, 137, 257.2, 259, 321.65, (62) when the pilot valve (70) is in the first position thus
541; 137/386, 395, 590; 220/4.12, 495.01 applying pressure to bladder (50) to expel treated water and
communicates region (62) to the drain (22) when dispensing

(56) References Cited is not occurring so as to allow bladder (50) to expand as it
U.S. PATENT DOCUMENTS receives treated water from the reverse osmosis unit (14).
4,579,242 A 4/1986 FEllis, I1I 13 Claims, 7 Drawing Sheets
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Primary Examiner—Robin V. Taylor
(74) Attorney, Agent, or Firm—Watts Hoffmann Co., LPA

(7) CLAIM

I claim the ornamental design for a housing for a water
treatment unit, as shown and described.

DESCRIPTION

FIG. 1 is a front perspective view of a housing for a water
treatment unit of the present invention (the broken lines in
FIGS. 1-8 are for illustrative purposes only and do not form
part of the invention shown in FIGS. 1-8);

FIG. 2 is an rear perspective view of the housing shown in
FIG. 1,

FIG. 3 is a rear elevational view of the housing shown in
FIG. 1,

FIG. 4 is a front elevational view of the housing shown in
FIG. 1,

FIG. § is a left side elevational view of the housing shown
in FIG. 1;

FIG. 6 is a right side elevational view of the housing shown
in FIG. 1;

FIG. 7 is a top plan view of the housing shown in FIG. 1;
FIG. 8 is a bottom plan view of the housing shown in FIG.
1

FIG. 9 is a front perspective view of another embodiment of
housing for a water treatment unit of the present invention
(the broken lines in FIGS. 9-16 are for illustrative purposes
only and do not form part of the invention shown in FIGS.
9-16);

FIG. 10 is an rear perspective view of the housing shown in
FIG. 9,

FIG. 11 is a rear elevational view of the housing shown in
FIG. 9,

FIG. 12 is a front elevational view of the housing shown in
FIG. 9,

FIG. 13 is a left side elevational view of the housing shown
in FIG. 9;

FIG. 14 is a right side elevational view of the housing shown
in FIG. 9;

FIG. 15 is a top plan view of the housing shown in FIG. 9;
and,

FIG. 16 is a bottom plan view of the housing shown in FIG.
9.

1 Claim, 4 Drawing Sheets
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(57) CLAIM

I claim the ornamental design for a housing for a water
treatment unit, as shown and described.

DESCRIPTION

FIG. 1 is a front perspective view of a housing for a water

treatment unit of the present invention (the broken lines in
FIGS. 1-8 are for illustrative purposes only and do not form
part of the invention shown in FIGS. 1-8);

FIG. 2 is an rear perspective view of the housing shown in
FIG. 1,

FIG. 3 is a rear elevational view of the housing shown in
FIG. 1,

FIG. 4 is a front elevational view of the housing shown in
FIG. 1,

FIG. § is a left side elevational view of the housing shown
in FIG. 1;

FIG. 6 is a right side elevational view of the housing shown
in FIG. 1;

FIG. 7 is a top plan view of the housing shown in FIG. 1;

FIG. 8 is a bottom plan view of the housing shown in FIG.
1

FIG. 9 is a front perspective view of another embodiment of
a housing for a water treatment unit of the present invention
(the broken lines in FIGS. 9-16 are for illustrative purposes
only and do not form part of the invention shown in FIGS.
9-16);

FIG. 10 is an rear perspective view of the housing shown in
FIG. 9,

FIG. 11 is a rear elevational view of the housing shown in
FIG. 9,

FIG. 12 is a front elevational view of the housing shown in
FIG. 9,

FIG. 13 is a left side elevational view of the housing shown
in FIG. 9;

FIG. 14 is a right side elevational view of the housing shown
in FIG. 9;

FIG. 15 is a top plan view of the housing shown in FIG. 9;
and,

FIG. 16 is a bottom plan view of the housing shown in FIG.
9.

1 Claim, 4 Drawing Sheets
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(7) CLAIM

I claim the ornamental design for a housing portion for a
water treatment unit, as shown and described.

DESCRIPTION

FIG. 1 is a front perspective view of a housing portion for
a water treatment unit of the present invention (the broken
lines in FIGS. 1-8 are for illustrative purposes only and do
not form part of the invention shown in FIGS. 1-8);

FIG. 2 is an rear perspective view of the housing portion
shown in FIG. 1;

FIG. 3 is a rear elevational view of the housing portion
shown in FIG. 1;

FIG. 4 is a front elevational view of the housing portion
shown in FIG. 1;

FIG. 5 is a left side elevational view of the housing portion
shown in FIG. 1;

FIG. 6 is a right side elevational view of the housing portion
shown in FIG. 1;

FIG. 7 is a top plan view of the housing portion shown in
FIG. 1,

FIG. 8 is a bottom plan view of the housing portion shown
in FIG. 1;

FIG. 9 is a front perspective view of another embodiment of
a housing portion for a water treatment unit of the present
invention (the broken lines in FIGS. 9-16 are for illustrative
purposes only and do not form part of the invention shown
in FIGS. 9-16);

FIG. 10 is an rear perspective view of the housing portion
shown in FIG. 9;

FIG. 11 is a rear elevational view of the housing portion
shown in FIG. 9;

FIG. 12 is a front elevational view of the housing portion
shown in FIG. 9;

FIG. 13 is a left side elevational view of the housing portion
shown in FIG. 9;

FIG. 14 is a right side elevational view of the housing
portion shown in FIG. 9;

FIG. 15 is a top plan view of the housing portion shown in
FIG. 9 and,

FIG. 16 is a bottom plan view of the housing portion shown
in FIG. 9.

1 Claim, 4 Drawing Sheets
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(7) ABSTRACT

Filtration media having germicidal properties for use in
filtering particles and deactivating, removing and/or destroy-
ing microorganisms from a feed liquid passing therethrough.
The filtration media includes an effective amount of a
germicidal chemically grafted and covalently bonded to a
surface of the media. The germicidal grafted filter media is
prepared by contacting the media with a grafting solution
comprising an anionic monomer, a catalyst, a graft initiator
and a germicide and subsequently curing tile media at an
elevated temperature to chemically graft a polymerized salt
of the polymerizable anionic monomer and the cationic
germicide onto a surface of the media. Filter media suitable
for use in the present invention include ceramic spheroids,
hollow glass spheres, polymeric type media and thermoset
coated glass spheres. The germicidal grafted filter media is
effective for deactivating, destroying and/or removing from
a feed liquid, such as water, escherichia coli, salmonella
choleraesuis, staphylococcus, aspergsillus, klebisiella, /ist-
eria clostridium, rotavirus, cysts and other microorganisms.
Moreover, the filter media can be used repeatedly without a
decrease in its germicidal effectiveness.

22 Claims, No Drawings



a2 United States Patent

Halemba et al.

US006428708B1

(10) Patent No.:
5) Date of Patent:

US 6,428,708 Bl
Aug. 6, 2002

(54
(75)

(73)

*)

@D
(22

D
(52)

(58)

(56)

FILTER APPARATUS AND METHOD

Inventors: Peter Halemba, Russell; Stuart Park,
Burton, both of OH (US)

Primary Examiner—Chester T. Barry
(74) Antorney, Agent, or Firm—Watts, Hoffmann, Fisher &
Heinke, Co.

(7) ABSTRACT

Assignee: Kinetico Incorporated, Newbury, OH
Us) A filtering apparatus including a fluid monitoring head and
) ) o ) a replaceable filter cartridge removably fastened to the head.
Notice:  Subject to any disclaimer, the term of this  The fluid monitoring head includes a shut off mechanism for
patent is extended or adjusted under 35 interrupting fluid flow through the cartridge when a prede-
U.S.C. 154(b) by 0 days. termined quantity of fluid has been treated by the filter. The
filter cartridge is releasably coupled to the shutoff mecha-
Appl. No.: 09/520,235 nism when the filter is installed. The shut off mechanism
Filed: Mar. 7, 2000 inch}des avalve elemen.t carried by a shaft th.at fgrms part of
a driven member forming part of the monitoring head. A
Int. Cl.7 ................................................ B01D 35/00 biasing element exerts a force on the valve element Carrying
US. Cl o 210/739; 210/100; 210/444; shaft tending to move the valve to a flow blocking position.
210/87 The shaft engages a keeper or hold off element threadly
Field of Search ....................... 210/87, 100, 444, retained in the filter cartridge. As the driven member rotates,
210/739 the keeper element is gradually unthreaded until it separates
. from the filter cartridge, allowing the force of the biasing
References Cited element to move the valve member into a flow interrupting
U.S. PATENT DOCUMENTS position. A pressure relief means in the monitoring head
allows for easy removal of the cartridge from the monitoring
4,431,533 A 2/1984 Wrede head
4,555,331 A 11/1985 Thornton et al. ’
4,698,164 A 10/1987 Fllis
5,527,451 A 6/1996 Hembree et al. 33 Claims, 4 Drawing Sheets
o120
99 M % 84
1 10
W e
2458 50 Y
Y
% 24| ; 2
,,,,, il —
1 NN i\ trm R R
2 | N 2
22 !
A\ i 14
L = Mo e
37 T
39 44
34a
v
=\ 52
59_/§ ; / 21
e & :, /
Ry % 35
/ } /‘3 ;Z ‘J
?Ij 1
il Ny f¥55
el )
I~
54 i 2 53
51— S 7_,
|56
/
/\_/42
: | T2
F 0 40
Ny
Lt N 36




US006214214B1

a2 United States Patent

Hansen et al.

(10) Patent No.:
5) Date of Patent:

US 6,214,214 B1
Apr. 10, 2001

(54

(75)

(73)

@D
(22

D
(52)

(58)

(56)

WATER TREATMENT SYSTEM WITH 5,490,932 2/1996 Hansen et al. .

PURGE VALVE RESPONSIVE TO FLUID 5,674,403 * 10/1997 Kinney .

SIGNALS 5,950,244 * 6/1999 Stamos et al. .
. * cited by examiner

Inventors: Christopher L. Hansen, Newbury;

Stuart Park, Burton; Peter Halemba, Primary Examiner—Joseph W. Drodge

Russell, all of OH (US) Assistant Examiner—Terry K. Cecil
(74) Antorney, Agent, or Firm—Watts, Hoffman, Fisher &

Assignee: Kinetico Incorporated, Newbury, OH Heinke Co.
(US) 57 ABSTRACT
Notice: Sub]ect. lo any dlsclalmer,. the term of this Awater treatment system including a pair of water treatment

patent is extended or adjusted under 35 . .

U.S.C. 154(b) by 0 days. Fanks, each tank defining a flow pa.th. extending from a tank
inlet to a tank outlet and containing a water treatment
material disposed along the flow path for treating water as it

Appl. No.: 09/281,989 travels from the inlet to the outlet. A system controller
Filed Mar. 29, 1999 controls which of the tanks is on-line and which of the tanks
is off-line and controls the regeneration of an exhausted
Int. CL7 oo BO1D 24/26  tank. The system controller is operative to provide a final
US.CL . 210/106; 210/143; 210/142; rinse in the service direction. This is accomplished by a
210/190; 210/269; 137/624.18 purge valve which communicates the outlet of a tank being
Field of Search .............cccoooomnnnnnne. 210/87, 88, 98, regenerated to a drain under predetermined operating con-
210/190, 141, 142, 143, 191, 269, 106, ditions. The operation of the purge valve is responsive to
85, 108, 275, 277, 279, 278, 333.01, 333.1, fluid signals applied to an inlet valve and an outlet valve
334, 411, 264; 137/624.14, 624.18 associated with the tank being regenerated. More
specifically, the fluid signals that close the outlet valve and
References Cited open the inlet valve, are utilized to cause the opening of the
purge valve in order to communicate the tank outlet with the
U.S. PATENT DOCUMENTS drain. The invention obviates the need for separate fluid
3,891,552 6/1975 Prior et al. . pressure signals for the purge valve. The system controller
4,298,025  11/1981 Prior et al. . also includes an improved regeneration control turbine
4,427,549 * 1/1984 Brown et al. . which includes a plurality of vanes extending from a hub and
4,693,814 9/1987 Brown . positioned between disc-like members that overlie the edges
4,764,280 8/1988 Brown et al. . of the vanes in order to create cavities for receiving fluid
4,804,465 2/1989 Brown . emitted by a regeneration control nozzle. The improved
3,022,994 671991 Avery et al. . turbine reduces water consumption of the system
5,069,779 * 12/1991 Brown et al. . :
5,310,488 5/1994 Hansen et al. .
5,476,584 * 12/1995 McDougald . 7 Claims, 6 Drawing Sheets
126 118~~~ USAGE DISC J= z ’T\1E\1a
.
g2 ° f PORTS __ 1~122 1
16 I L/
{ 114

o

4

107—1

. Wi ww we

20

106b




US006106722A

United States Patent [ (1] Patent Number: 6,106,722
Chew et al. [45] Date of Patent: Aug. 22, 2000
[54] FILTERING PHOTORESIST-CONTAINING 5,415,765  5/1995 Banham et al. .
LIQUID 5,543,263  8/1996 Rahman et al. ....ccccoevvvereennene 430/168
5,925,255 7/1999 Mukhopadhyay ........ccoceninnnne 210/652
[75] Inventors: David H. Chew, Antioch, Calif.; Lyle
E. Kirman, Cleveland Heights, Ohio FOREIGN PATENT DOCUMENTS
53-4777  1/1978 Japan .
[73] Assignee: Kinetico Incorporated, Newbury, Ohio 59-112890  6/1984 Japan .
[21] Appl. No.: 08/910,244 OTHER PUBLICATIONS
. PEM Permased Engineering Manual Du Pont Company/
[22]  Filed: Aug. 12, 1997 Polymer Products Dgep, Dec% 1, 1982 Bulletin 203. e
[51] It CL7 e BO1D 61/00 . .
[52] U.S. Cl oo 210/651; 210/652; 210/660; Z;Z;Zre Y E’;‘“”;’Zerﬁrﬁ’r_ﬁ&zm Hoffmamn Fishor &
210/670; 210/681; 210/767; 210/195.2 07> AETE
[58] Field of Search ...........ccoovecrnccnn. 210/651, 652, ? T
210/660, 661, 670, 681, 900, 167, 767, [57] ABSTRACT
134/10, 11, 102.2
A method of filtering feed liquid including a photoresist
[56] References Cited substance comprises removing cations from the feed liquid
using an ion exchange material. A fine particle filter filters
U.S. PATENT DOCUMENTS the feed liquid and, in particular, removes dissolved solids
3,891,552 6/1975 Prior et al. .oeeoecoersoosrorenen 210/g7 ~ from the feed liquid. The material is regencrated with a
4,337,153 6/1982 Prior . solution, €.g., a brine solution, which has a pH effective to
4,427,549  1/1984 Brown et al. . avoid fouling of at least one of the filter and the ion exchange
4,764,280  8/1988 Brown et al. . material. Another embodiment concerns a filtration appara-
4,786,417 11/1988 Miki et al. ..oocvevueevvereerereenenns 210/651 tus including an ion exchange device Containing the ion
4,863,612 9/1989 Kirman et al. . exchange material. A fine particle filtration device removes
4,889,623 12/1989 Prior et al. . dissolved solids from the liquid. A device for regenerating
4,917,123 4/1990 McConnel et al. ooovvvvvvovvrer.. 13495 naterial includes a supply of the regenerating solution.
5,112,491  5/1992 Strantz, Jr. cc.ceceeveevveneveverennenns 210/651
5,310,488 5/1994 Hansen et al. .
5,348,588  9/1994 WInNStON ...covoveverveverenererereennrennns 134/10 32 Claims, 1 Drawing Sheet
' 5
L/

29

—

_j16

YV

22

28
26

24




US006054059A

United States Patent [ [11] Patent Number: 6,054,059
’ ’
Latimer, Jr. et al. [45] Date of Patent: Apr. 25,2000
[54] USE OF A CERAMIC METAL OXIDE FILTER 4,923,714  5/1990 Gibb et al. .
WHOSE SELECTION DEPENDS UPON THE j,gég,ggg lgﬁggg giﬁblet al. .
PH OF THE FEED LIQUID AND 2299 Chiwiz .
SUBSEQUENT BACK%ASH USING A LIQUID 3,032,294 7/1991 Schulz .
HAVING A DIFFERENT PH 5,137,607  8/1992 Anderson et al. .
5288399 2/1994 Schulz .
[75] Inventors: Glen E. Latimer, Jr., Leavittsburg; 5308454 5/1994 Anderson .
Harold L. Fatheringham, Jr., OTHER PUBLICATIONS
Chardon, both of Ohio; Paul K. T. Liu, . o .
Pittsburgh, Pa. Reeq, J.S., Introduction to the Prlr.1c1ples of Ceramics Pro-
cessing, text from chapter 10 entitled “Deflocculants and
[73] Assignee: Kinetico Incorporated, Ohio Coagulants”, pp. 132-149, (copyright 1988).
Schulz et al., “Evaluating Buoyant Coarse Media Floccula-
[21] Appl. No.: 08/807,139 tion”, pp. 51-63, (1994).
Product literature of Gundle Lining Systems Inc., four
[22] Filed: Feb. 27, 1997 pages, copyright 1991.
[51] It CL7 oo BO1D 37/00; BOID 65/02;  Schul CR., and Okun, D.A., *Surface Water Treatment for
BO1D 69/02 Communities in Developing Countries”, pp. 104-125
[52] US.Cl 210/767; 210/772; 210/791;  209203-213, date unknown.
210/797; 210/798; 210/500.25; 210/321.69 Primary Examiner—Robert J. Popovics
[58] Field of Search ...........cocoevviieiennene 210/409, 410, Attorney, Agent, or Firm—Watts, Hoffman, Fisher &
210/411, 500.25, 510.1, 767, 772, 791, Heinke, Co. L.P.A.
792,793, 794, 797, 798, 321.69
[57] ABSTRACT
[56] References Cited A filter for removing particles from a feed liquid. The filter
U.S. PATENT DOCUMENTS includes a filtration material having a metal oxide compo-
) sition selected to provide the material with an affinity for the
4,632,876 12/1986 L‘?tl)f et all. : particles of the feed liquid. The affinity of the material is
j’ggg’ggg ;ﬁggg f;ir d eettzi ’ dependent upon a pH of the feed liquid.
4865734 9/1989 Schulz .
4,869,960 9/1989 Gibb et al. . 13 Claims, 4 Drawing Sheets




US005827427A

United States Patent [ (11] Patent Number: 5,827,427
Hansen 451 Date of Patent: Oct. 27, 1998

[54] TANK ASSEMBLY Primary Examiner—vars Cintins
Attorney, Agent, or Firm—Watts, Hoffmann, Fisher &

[75] Inventor: Christopher Lee Hansen, Newbury, Heinke Co., LP.A.
Ohio [57] ABSTRACT

[73] Assignee: Kinetico Incorporated, Newbury, Ohio A tank coupler for releasably interconnecting serially con-
nected tanks. The tank coupler includes threaded engage-
[21] Appl. No.: 613,484 ment portions which are threadedly engageable with ports
formed in the tanks. The coupler defines a central fluid
[22] Filed: Mar. 11, 1996 passage which receives in a sealing relationship, a riser tube
[51] It CL oo BO1D 2500  “ssociated with a first tank and a riser tube associated with
a second tank. A snap fit mechanism maintains the engage-
[52] US.Cl .o 210/232; 210/284; 210/289 ment of one riser tube with the fluid passage in order to
[58] Field of Search .........ccccccoeecnenenncneee 210/282, 284, control separation of the riser tube from the coupler when
210/291, 541, 279, 232, 289 the tanks are separated. O-ring seals mounted in grooves
forming part of the fluid passage sealingly engage the
[56] References Cited periphery of the riser tubes and inhibit fluid leakage between
the riser tubes and the coupler. The tank coupler also defines
U.S. PATENT DOCUMENTS a second fluid passage yvhich cross-communicatgs the inte-
riors of the tanks. Distributors mounted on opposite ends of
2,370,190  2/1945 RalStOn .cccevvvverveneveeveruenennnnnns 210/282 the second fluid passage inhibit material from moving from

4,693,814 9/1987 Brown .... - 210/88 one tank to the other while permitting fluid flow.
4,804,465  2/1989 BIOWN oovvvermveereerreeeecssesersrne 210/136

5,310,488 5/1994 Hansen et al. ..cocoooevrvrerernnnnn. 210/674 18 Claims, 2 Drawing Sheets




O R
US005639377A

*
United States Patent 111 Patent Number: 5,639,377
Banham et al. 451 Date of Patent: Jun. 17, 1997
[54] WATER TREATMENT SYSTEM 3,788,960 1/1974 Patil et al. ..ccccvrrverersecnirenenns 210/677
4,039,443 8/1977 Taharaetal. . ... 210/677
[75] Inventors: William S. Banham, Garrettsville; 4,163,717 8/1979 Blind et al. ... .. 210/672
Stephen W. Cook, Chesterland; Larry :%?]g’ggé Zj iggg g°bis°nt - %igﬁ gg
: 379, own et al. .. .
W. Stacy, Mantua, all of Ohio 4648976  3/1987 Chen 210/678
[73] Assignee: Kinetico Engincered Systems, Inc. 3065779 1211591 Brown st sl . 21026
Newbury, Ohio 5,108,616 4/1992 Kunz 210/678
5,116,511  5/1992 Green et al. .ounisisssessossesscssses 210/673
[21] Appl No.: 486,378 5,346,623 9/1994 Kunz et 4l. ... .. 210/678
5,348,659 9/1994 Kupz et al. ....... .. 210/678
[22] Filed: Jun. 7, 1995 5415765 5/1995 Banham et al. .....cceceosmusemreee 2107142
Related U.S. Application Data Primary Examiner—Cynthia L. Nessler
Arttomney, Agent, or Firm—Watts, Hoffmann, Fisher & Hei-
[60] Continuation of Ser. No. 392,537, Feb. 23, 1995, abandoned, nke Co.
gl;llc; ;% g.dmsxon of Ser. No. 44,186, Apr. 7, 1993, Pat. No. [57] ABSTRACT
[51] Imt. CLS CO2F 1/42 A method and apparatus for regenerating an ion exchange
[52]1 U.S. Ch weeerecerorsssiorns 210/677; 210/142; 210/269; ~ resin utilizing recycled solution or reused regeneration solu-
210/279 tion. At least one tank containing an ion exchange material
[58] Field of Search 210/677, 678, is provided having a spaced first and second ports which
210/670, 673, 278, 277, 279, 269, 672, define a fluid flow path through the ion exchange media.
289, 291, 290, 792, 793, 794, 795, 141, Water to be ftreated is introduced at an inlet and flows
142, 807 through the resin bed ultimately being discharged at the
outlet. A polishing zone is located at the outlet which
[56] References Cited includes highly regenerated; uncontaminated resin. The
media is regenerated in a multi-step process in which
U.S. PATENT DOCUMENTS regeneration solution is introduced into the resin bed in two
654479  7/1900 McNally ... 2101279 separate steps. In the first step, a first regeneration solution
2692244 10/1954 Kunin et al. .. 210/678 is introduced into the resin bed upstream from the polishing
2,773,829 12/1956 Hunting ... .. 2101279 zone, flows in a countercurrent direction and is discharged
2,773,830 12/1956 Fammer et al. .....cccmevessscniens 210/793 through the inlet of the tank. A second regeneration fluid is
2,973,097 2/1961 Snider 2107279 introduced at the outlet of the tank and flows in a counter-
3,143,500 8/1964 Damgaard ............................... 2107279 current direction through the entite resin bed. The first
3,169,110  2/1965 Rudelick ... - 210/141 solution is introduced by an injection conduit that extends
3,240,699 3/1966 Duff et al. ....ccveuvrriereeccnscninse 210/678 from a fitting located at the tank inlet and terminates in slots
3,317,044 5/1967 Marks 210/279 N :
3402126  9/1968 Clioff 2101279  that open upstream of the polishing zone. Following the
3:517:817 6/1970 Hitzel 210/279 regeneration solution steps, the injection conduit is flushed
3,617,558 11/1971 Jones 210/279 and the entire bed rinsed, with rinse water, using several
3,618,589 11/1971 Tavani 210/677 rinse steps.
3,655,587 4/1972 Bouchard et al. .....occeneienrees 210/678
3,711,401  1/1973 Hamilton et al. .....coovuvecsrnsrenns 210/677 12 Claims, 4 Drawing Sheets

14
22 /

46" TO PLANT Di
RESERVOIR



United States Patent 9

Hansen et al.

000 T A

5,490,932
Feb. 13, 1996

(111 Patent Number:
1451 Date of Patent:

[54] FLUID TREATMENT VALVE SYSTEM WITH
NOZZLE DRIVEN TURBINE

[75] Inventors: Christopher L. Hansen, Newbury;
Stuart L. Park, Burton, both of Ohio

[73] Assignee: Kinetico Incorporated, Newbury, Ohio

[21] Appl. No.: 222,077
[22] Filed: Apr. 1, 1994

[51] Int. CL® BO1D 17/12
[52] US.ClL i 210/541; 137/624.14; 210/98;
210/141; 210/190; 251/59; 415/150

[58] Field of Search ... 210/98, 141, 190,
2107269, 418, 662, 137, 541; 251/59; 415/150,

154.1; 137/624.14, 332

[56] References Cited
U.S. PATENT DOCUMENTS

Re. 18,909 8/1933 Turner 251/59
137,171 3/1873 BIOCh ..eccorreecerevecceerecersnancens 415/154.1
337,670 3/1886 Davis €t @l ...ccorrecerereereanseresnens 219/98
716,791 12/1902 Upson ........... ... 415/154.1
894,105 7/1908 Beale et al. ...occvveeierecceernennes 251/59
2,803,310 8/1957 Parsons 251/59
3,891,552  6/1975 Prioret al. ...cccereermrnracerceennnne 210/88
4,298,025 11/1981 Prior et al. ...cccereeerernreceernes 137/624.14

4,427,549
5,022,994

171984 Brown et al. .....ciensevecierenne 210/662
6/1991 Avery et al. .evirvesnrnnsisnense 210/679

Primary Examiner—Joseph W. Drodge
Attorney, Agent, or Firm—Watts, Hoffmann, Fisher & Hei-
nke

[57] ABSTRACT

A control valve for a water treatment system which includes
a turbine rotatably mounted within a water receiving cham-
ber. A pair of nozzles communicate water from a water
receiving chamber to the turbine in a driving relationship.
The nozzles each define a passage, preferably converging
slightly in cross-section and defining centerlines that con-
verge and intersect at a region swept by the turbine. Pref-
erably, the intersection of the centerlines occurs intermediate
a circle defined by central regions of the turbine blades and
a circle defined by peripheral edges of the turbine blades. At
least one of the nozzles is slidably held in a slot formed in
a dividing wall forming part of the control valve and is
replaceable by a plug. A confronting surface defines a
uniform gap between an outlet side of the nozzles and a
peripheral portion of the turbine. In a further embodiment,
the nozzle receiving slot includes a slot extension through
which water can flow into the receiving chamber, bypassing
the nozzle in proportion to the flow passing the nozzles.
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[57] ABSTRACT

A method and apparatus for regenerating an ion ex-
change resin utilizing recycled solution or reused regen-
eration solution. At least one tank containing an ion
exchange material is provided having a spaced first and
second ports which define a fluid flow path through the
ion exchange media. Water to be treated is introduced
at an inlet and flows through the resin bed ultimately
being discharged at the outlet. A polishing zome is lo-
cated at the outlet which includes highly regenerated,
uncontaminated resin. The media is regenerated in a
multi-step process in which regeneration solution is
Jintroduced into the resin bed in two separate steps. In
the first step, a first regeneration solution is introduced
into the resin bed upstream from the polishing zone,
flows in a countercurrent direction and is discharged
through-the inlet of the tank. A second regeneration
fluid is introduced at the outlet of the tank and flows in
a countercurrent direction through the entire resin bed.
The first solution is introduced by an injection conduit
that extends from a fitting located at the tank inlet and
terminates in slots that open upstream of the polishing
zone. Following the regeneration solution steps, the
injection conduit is flushed and the entire bed rinsed,
with rinse water, using several rinse steps.

16 Claims, 4 Drawing Sheets
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[57] ~ ABSTRACT

A water treatment apparatus and method for softening

451 Date of Patent: May 10, 1994

“problem water”. The apparatus includes a pair of treat-
ment tank assemblies, each tank including serially con-
nected filter and ion exchange beds. When a tank assem-
bly requires regeneration, the tank assembly is taken off
line and is regenerated using a regenerating apparatus
that communicates a mixture of citric acid and brine
solution to the ion exchange bed, followed by brine
solution alone to form a barrier. A mixture of sodium
carbonate and brine solution is then communicated to
the ion exchange bed followed by a backwashing step
which conveys treated water through both the ion ex-
change bed and the filter media in a counter flow direc-
tion. The regeneration apparatus includes a brine ven-
turi and a chemical draw venturi connected in a paraliel
flow relationship and solenoid control valves for selec-
tively communicating either a citric acid reservoir or a
sodium carbonate reservoir to the chemical draw ven-
turi. A timer or sequencer sequentially activates the
control valves for predetermined time intervals. A
heater and insulation is provided for the sodium carbon-
ate reservoir to inhibit precipitation of the sodium car-
bonate out of solution. The regeneration apparatus also
includes a flushing arrangement for flushing a fluid path
along which the sodium carbonate solution flows dur-
ing regeneration.
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[571 ABSTRACT

A water treatment system including a plurality of treat- -
ment tanks containing a water treatment material and
defining a fluid flow path through the material extend-
ing between a first tank port and a second tank port. A
first remotely controlled three way valve associated
with the first tank port controls the fluid communica-
tion of a source manifold and a regeneration discharge
manifold with the first tank port of each tank. A second,
remotely controlled three way valve controls the fluid
communication of a product receiving manifold and a
regeneration chemistry supply manifold with the sec-
ond port of each tank. A regeneration control monitors
the loading of each tank and initiates regeneration in a
given tank when that tank reaches a predetermined
exhaustion level. A regeneration anticipator is operative
to initiate early regeneration of a given tank if it deter-

- mines that a second tank will reach exhaustion before

the first tank completes its regneration, if the first tank
is allowed to proceed to the predetermined exhaustion

. level. The treatment tanks form part of a subassembly

mounted on a common platform which is skid mounted
to facilitate movement and service.
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{57 ABSTRACT

A method and apparatus for controlling a fluid treat-
ment apparatus that includes a resin tank containing an
ion exchange media. A control valve controls the re-
generation cycle and includes a regeneration control
turbine operatively connected to a regeneration control
disk forming part of a servo system. During regenera-
tion, a meter flow of fluid emitted by a regeneration
control nozzle produces rotation in the turbine to effect
a regeneration sequence. Regeneration is initiated by a
regeneration initiating nozzle which emits a stream of
fluid at the turbine for a predetermined time interval in
order to initiate a regeneration cycle. A control system
includes a sensor for monitoring the fluid quality level
of the source fluid or the treated fluid and initiates re-
generation. When the control system is used with the
disclosed control valve, the control system communi-
cates presssurized fluid to the regeneration initiating
nozzle upon sensing a predetermined quality level. The
control system preferably includes a programmable
controller interconnected with a flow sensor and con-
ductivity sensor and periodically samples the conduc-
tivity of the influent. Based on the conductivity and
volume date provided by the sensors, the programma-
ble controller maintains a running total of “total grains”
processed by the ion exchange material. When the total
grains processed equals or exceeds a preset value which
is related to the capacity of the resin bed, the control
system initiates regeneration.
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[57] ABSTRACT

A bypass/diverter valve for controlling the flow of
fluid from a source to a fluid treatment device such as a
water softener. The valve includes a valve housing
defining a circular chamber having a cylindrical wall
into which three spaced ports open into. Two of the
ports form inlet/outlet ports communicating with con-
necting conduits. The third port forms an intermediate
port that communicates with the input to the water
softener. The valve housing also defines a second inter-
mediate port communicating with the output of the
water softener and which communicates with the valve
chamber through a passage arrangement. A plug-like
valving member is rotatable within the chamber and
includes a recess which together with the chamber wall
defines a passage for selectively communicating one of
said inlet/outlet ports with said first intermediate port
while concurrently communicating said other inlet/out-
let port with the second intermediate port or alternately
for communicating said first inlet/outlet port with said
second intermediate port while concurrently communi-
cating the second inlet/outlet port with said first inter-
mediate port. The valving member is also positionable
to block flow out of either of said inlet/outlet ports. The
plug member includes a recess for communicating fluid
from the passage to one of the inlet/outlet ports when
the valving member is rotated to a predetermined posi-
tion. A movement control disc delimits the extremes of
movement in the valving member and is positionable in
two different positions to change the extremes of move-
ment.
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[57 ABSTRACT

A brining system including a brine reservoir containing
a supply of salt and a brine valve assembly disposed in
the reservoir below the level of the salt and including a
vessel for accumulating a predetermined quantity of
fluid to be discharged into the reservoir to form a regen-
eration solution. A control valve forming part of the
brine valve assembly includes a spool member shiftable
between two positions. In one position a fluid supply
line is communicated with the accumulating vessel and
in a second position the vessel is communicated with the
brine reservoir. The spool includes effective pressure
areas for monitoring pressures in the supply line and the
vessel. When a predetermined level in the accumulating
vessel is reached, a flow of fluid into the vessel is termi-
nated and the resulting change in pressure sensed by the
spool causes it to shift to a position at which fluid in the
vessel is discharged into the brine reservoir while fluid
flow from the supply line is concurrently terminated.
During a regeneration cycle, “suction” pressures gener-
ated in the supply line cause the spool to return to its
first position. In one embodiment, the vessel includes a
check ball controlled vent port whereas in an alternate
embodiment an adjustable float mechanism controls the
final fluid level in the vessel.
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571 ABSTRACT

A method and apparatus for selectively recovering ions
from an aqueous solution and producing deionized
water for reuse. When used in a nickel plating process,
a rinse water stream is passed through a first cation
removing assembly that contains an ion exchange media
having a greater affinity for nickel ions than for most or
all other ions present in the system. Rinse water pro-
cessed by the first cation removing assembly is con-
veyed to a second cation removing assembly and then
to an anion removing assembly so that deionized water
is produced and is then returned to a rinse bath. Rinse
water is passed through the first ion exchange media
until substantially all of the ion exchange sites hold a
nickel ion. The other cations in the rinse water are
captured by the second cation assembly. The first cation
assembly is regenerated using a regeneration solution
compatible with the plating bath. The regeneration
solution after passing through the first cation assembly
releases the captured metal ions and the regeneration
solution along with the plating ions is returned to the
plating bath.

14 Claims, 2 Drawing Sheets

""" q===MAKE UP WATER

i 1—,’ 1 ! WORK OUT
__________________ 5
i W DE-IONIZED WATER |
: SES ‘ RETURNED TO RINSE 2
I 14 1
i 1
1
¢ . r~-FILTER CATION | 120 | ANION 37 i
. ! (1) | Recen-| | recen~ %
120 ; 24 A | ERANT A ERANT ——~130
{ ! 22a PUMP " !
3 [ S ]
] - 35 i
| F—t— |
! ! CATION | / caTion || ANION !
; Ce| REMOVING |-b.e-] REMOVING [-L.a REMOVING |———- -
! ASSEMBLY ASSEMBLY ASSEMBLY
: 30 L~ 7 36
Il T T
i 1 ]
! L,m 34 !——"’m' g 0
lemeccccc—c—————— J Cmmmeme—————— Lo WASTEWATER
’ TREATMENT



United States Patent [

Brown

4,804,465
Feb. 14, 1989

[11] Patent Number:
[45] Date of Patent:

[54] WATER TREATMENT APPARATUS
[75] Inventor: Keith E. Brown, Solon, Ohio
[73] Assignee: Kinetico, Inc., Newbury, Ohio
[21] Appl. No.: 65,923

[22] Filed: Jun, 24, 1987

Related U.S. Application Data

[62] Division of Ser. No. 646,953, Sep. 4, 1984, Pat. No.
4,693,814.

RSV Y2 K B01J 49/00
EZV L VR o) R 210/136; 210/191;
210/284; 210/288; 222/71

[58] Field of Search ............... 210/661, 190, 191, 284,
210/288, 416.1, 416.3, 136; 222/71

[56] References Cited
U.S. PATENT DOCUMENTS

3,092,029 6/1963 Hanson et al. ....cooceeervevecvrenens 222/71
3,319,791 5/1967 Horne 210/284
4,140,541 2/1979 Popper 210/661

Primary Examiner—Ivars Cintins
Attorney, Agent, or Firm—Watts, Hoffman, Fisher &
Heinke

[57] ABSTRACT
A water treatment system including a pair of tank as-

semblies 110, 112 interconnected by a valve module 114
for controlling the communication of water to be
treated to an on-line tank and the regeneration of an
exhausted tank. Each tank assembly includes a compart-
ment containing a water softening resin 125 and a com-
partment centering an iron filter media. The valve mod-
ule is connected to a regeneration solution reservoir 150
by brine conduits 164, 220, A pumping assembly 192
automatically transfers a predetermined amount of a
supplemental regenerant fluid from a well 168 into the
regeneration solution reservoir at the conclusion of a
regeneration cycle. The pumping assembly includes
upper and lower chambers 194a, 1962 communicating
with the supplemental regenerant flaid reservoir 168
and brine supply conduits 164, 220 respectively. The
lower chamber 1964 contracts and expands in response
to the depressurization and pressurization of the brine
conduits and produces attendant expansion and contrac-
tion in the upper chamber 194a. The upper chamber
draws a predetermined amount of regenerant fluid from
the reservoir 168 and injects the fluid into the regenera-
tion solution reservoir 150, Check valves 186, 202 con-
trol the direction of flow of the regenerant fluid from
the regenerant well 168.
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to fully rinsing the off-line tank, the fluid flow is termi-
nated leaving a diluted regeneration solution in the
off-line tank thereby keeping the off-line tank in a “high
solids” condition. Just prior to placing the off-line tank,
on-line, treated water from the on-line tank is communi-
cated to the off-line tank and passed through the resin
compartment at a flow rate higher than the fluid flow
rate during the rinsing step such that the off-line tank is
fully backwashed prior to being placed on-line. To
further inhibit the propagation of taste and odor degrad-
ing bacteria, a growth retarding agent is automaticaily
added to the regeneration solution reservoir prior to
initiating a regeneration cycle by a pumping arrange-
ment that operates automatically in response to sensing
the flow of regeneration solution to the control valve
assembly.
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[57] ABSTRACT

A filtering apparatus including a fluid monitoring head
and a replaceable filter cartridge removably fastened to
said head. The cartridge includes a shut off mechanism
for interrupting fluid flow through the cartridge when a
predetermined quantity of fluid has been treated by the
filter. The fluid monitoring head is releasably coupled
to the shutoff mechanism when the filter is installed.
The shutoff mechanism includes a valve element
threadedly carried by a shaft that forms part of a driven
member, operatively connected to a drive member
forming part of the monitoring head. As the driven
member rotates, the valve element is gradually un-
threaded until it separates and is driven to a flow inter-
rupting position by a biasing spring. The coupling be-
tween the drive and driven members includes apertures
on one of the members which are engaged by resilient
tongues formed on the other member.
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for controlling the communication of water to be
4 e .
[51] Int, CL#* oeerernnnnnns CO2F 1/42; Eg%}: 499//0(% treated 0 an on-line tank and the regeneration of an
[52] US.Cl 210/88: 2107191 exhausted tank. Each tank assembly includes a compart-
WS, Cl e 210/284{- 210/28§ ment containing a water softening resing 125 and a
[58] Field of Search 210/136, 190 1’91 257.1 compartment centering an iron filter media. The valve
210/258 259261266 269 2’8 4 6%0 6';2 67.3, module is connected to a regeneration solution reser-
678 687, 1 40’ 1 43’ 88 ’90 9’7 98’ 288 417’/313’ voir 150 by brine conduits 164, 220. A pumping assem-
P0G T ST R I AR I T 437 475’ bly 192 automatically transfers a predetermined amount
; ’ of a supplemental regenerant fluid from a well 168 into
156} References Cited the regeneration ‘solution reservoir at the conclusion of
U.S. PATENT DOCUMENTS a regeneration cycle. The pumping assembly includes
210/722 upper and lower chambers 1944, 1962 communicating
g;;’g’ig; gﬁgig gihoel?til;er """""""""""""" 417; 4§7 with the supplemental regenerant fluid reservoir 168
2902.155 9/1959 L:x%de S " 210/190 ‘and brine supply conduits 164, 220 respectively. The
3216931 11/1965 Dennis et al. . " 210/673  lower chamber 196a contracts and expands in response
3,382,983 5/1968 Stewart ... ... 210/266 to the depressurization and pressurization of the brine
3,891,552 6/1975 Prior et al. ... 210/190 conduits and produces attendant expansion and contrac-
4,071,446 1/1978 Kunin ..ccoovereninsnesessssencesnes 210/670 tion in the upper chamber 194a. The upper chamber
4,116,860 9/1978 KUMD coooorrsicreccensesiissinssrninnn 252/192  draws a predetermined amount of regenerant fluid from
4,196,081 4/1980 Pavia ..cvmeeceiiinonnccncninne 210/284 the reservoir 168 and injects the fluid into the regenera-
j:;ég’gég lgﬁggg 'II_;‘Cksol’l‘] etal e 221{)0//9169(1) tion solution reservoir 150, Check valves 186, 202 con-
4298025 11/1981 ngicet Z‘i """""""" 210,190 trol the direction of flow of the regenerant fluid from
4,298,468 11/1981 HESKEt oo _210/190  the regenerant well 168.
4,336,134 6/1982 Prior ......... ... 2107190
4,430,228 2/1984 Paterson ......ccecrirerensns 210/665 18 Claims, 3 Drawing Figures
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[54] FLUID TREATMENT SYSTEM FOREIGN PATENT DOCUMENTS
[75] Inventor: George S. Ellis, III, Chardon, Ohio 2180436 11/1973  FIANCE woovovrrrcrssrerrrrn 210/257.2
[73] Assignee: Kinetico, Inc,, Newbury, Ohio Primary Examiner—Frank Spear
[21] Appl. No.: 703,126 Attorney, Agent, or Firm—Watts, Hoffmann, Fisher &
[22] Filed: Feb. 19, 1985 Heinke Co.
o [57] ABSTRACT
Related U.S. Application Data Apparatus and method for purifying a solvent such as
[63] Continuation-in-part of Ser. No. 535,996, Sep. 26, 1983. water, using a reverse osmosis process. The apparatus
[51] Int. CL* BO1ID 13/00  includes a reverse osmosis (R.O.) unit, a storage tank for
[52] U.S. CL .oovrrrrrerrverrsrrnrnsens 210/636; 210/257.2;  storing permeate produced by the reverse osmosis unit,
210/409 and a flushing arrangement for cleansing the concen-
[58] Field of Search ............... 210/257.2, 321.1, 321.2, trate side of a reverse osmosis membrane at the conclu-
210/636, 409 sion of a purifying cycle. A flow regulating arrange-
[56] References Cited ment 34, 40, 42 maintains one of two pressures at the
concentrate output. A system controller controls the
U.S. PATENT DOCUMENTS communication of feed water to the R.O. unit and the
3,493,495 2/1970 Mendelson ..... 210/321.1 X concentrate pressure. A flushing accumulator receives
3,493,496 2/1970 Bray et al. ..... . 210/321.1 X permeate during a purifying cycle. When the cycle is
3,498,910 3/1970 Mendelson ..... . 21073211 X teminated’ the permeate stored in the accumulator is
g:g?g%:lzi 1‘:; ig;? g:g —— - %}gﬁﬁ i § transferred to the input side of Fhe RO unit and flushes
3746,640 7/1973 Bray ... 210/321.1 X the membrane. The permeate is driven from the accu-
3,786,924 1/1974 Huffman ... 210/321.1 X  mulator by a feed water generated force exerted on the
3,846,295 11/1974 Gibbs ......... 210/257.2 X  permeate by an isolated pressurization chamber forming
3,849,305 11/1974 Manjikian .. 210/321.1 X part of the accumulator. According to a feature of this
3,939,074 2/1976 Bray ........... . 21073211 X embodiment, the R.O. unit’ the ﬂushing accumulator
APl AT B e BV et conllr e e+ i
4,124,488 11/1978 Wilson oo - 21074161 x  Package which is relatively maintenance free.
4,187,173 2/1980 Keefer ............ .. 210/416.1 X
4,190,537 2/1980 Tondreau et al. ........... 210/321.1 X 15 Claims, 7 Drawing Figures
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111 Patent Number: 4,629,568

Ellis, I11 451 Date of Patent: Dec. 16, 1986
b ?
[54] FLUID TREATMENT SYSTEM Primary Examiner—Frank Spear
Art , Agent, or Firm—Watts, Hoffi , Fisher &
[75] Inventor: George S. Ellis, ITI, Chardon, Ohio Heiof:}r:zycofgen rrarm atts, Hotimant, isher
[73] Assignee: Kinetico, Inc., Newbury, Ohio [57] ABSTRACT
[21] Appl. No.: 535,996 Apparatus and method for purifying a solvent such as
. water, using a reverse osmosis process. The apparatus
[22] Filed: Sep. 26, 1983 includes a reverse osmosis (R.O.) unit 10, a storage tank
[51] Int. CL* BO1D 13/00 24 for storing permeate produced by the reverse osmo-
[52] US.CL 210/636; 210/136;  sis unit, and a flushing arrangement for cleansing the
210/257.2  concentrate side of a reverse osmosis membrane at the
[58] Field of Search ............... 210/257.2, 433.2, 321.1,  conclusion of a purifying cycle. In one embodiment, the
210/136, 134, 636 Storage tank 24 communicates with the input to the
R.O. unit through a check valve 26 which allows per-
[56] References Cited meate flow from the tank into the R.O. unit but prevents

U.S. PATENT DOCUMENTS

3,493,495 2/1970 Mendelson .......ceeeiennnns 210/636
3,493,496 2/1970 Bray et al. ... . 21072572 X
3,498,910 2/1970 Mendelson ..
3,505,215 4/1970 Bray ..........
3,616,921 11/1971 Bray ...
3,679,055 7/1972 Clark et al
3,746,640 7/1973 Bray .......
3,786,924 1/1974 Huffman ..
3,846,295 11/1974 Gibbs ......
3,849,305 11/1974 Mahjikian
3,939,074 2/1976 Bray ...
3,959,146 5/1976 Bray ...
3,992,301 11/1976 Shippey et al. .
4,124,488 11/1978 Wilson ............
4,169,789 10/1979 Lerat ....
4,187,173  2/1980 Keefer ............. .
4,190,537 2/1980 Tondreau et al. ......co..... 210/257.2

FOREIGN PATENT DOCUMENTS

reverse flow. A flow regulating arrangement 34, 40, 42
maintains one of two pressures at the concentrate out-
put. A system controller 50 controls the communication
of feed water to the R.O. unit and the concentrate pres-
sure. At the conclusion of a purifying cycle, the system
controller terminates the flow of feed water and reduces
the concentrate output pressure resulting in the flow of
a quantity of permeate from the storage tank into the
R.O. unit to flush the concentrate’s side of the mem-
brane. In another embodiment of the invention, a sepa-
rate flushing accumulator 100 receives permeate during
a purifying cycle. When the cycle is terminated, the
permeate stored in the accumulator is transferred to the
input side of the R.O. unit and flushes the membrane.
According to a feature of this embodiment, the R.O.
unit 10’, the flushing accumulator 100’ and the system
controller 110’ are integrated in a unitary package
which is relatively maintenance free.

2180436 11/1973 France ... 210/636 34 Claims, 5 Drawing Figures
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[22] Filed: Jul, 29, 1985
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220/67; 215/1 C
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U.S. PATENT DOCUMENTS

2,720,332 10/1955 Holt 220/4
3,100,172 8/1963 Nier 156/228
3,292,811 12/1966 Lynch . 220/4
3,342,365 9/1967 Lux et al weeniinnenicnnnne 220/4 B
3,454,179 7/1969 Kerr 220/4

3,574,031 4/1971 Heller, Jr. et al. ..o 156/273
3,706,393 12/1972 Curtis et al. ...........

4,035,547 7/1977 Heller, Jr. et al. .... .
4,067,765 1/1978 Heller, Jr. et al. «cccoouvenennennne 156/272
4,239,575 12/1980 Leatherman .......ccccconvvnn. 156/272

FOREIGN PATENT DOCUMENTS
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Primary Examiner—Steven M. Pollard
Attorney, Agent, or Firm—Watts, Hoffmann, Fisher &
Heinke Co.

[57] ABSTRACT

The improved tank construction includes two injection
molded thermoplastic sections having overlapping male
and female circumferential wall portions. The male wall
portion includes a crowned bonding surface that di-
verges inwardly towards the central axis of the tank.
The bonding surface extends from an external surface of
the male tank section and terminates at a radial face that
defines the innermost edge of the tank section. The
female wall portion defined by the female tank section
includes a uniform diameter segment which cooperates
with the external surface of the male tank section to
facilitate alignment during the spin welding process. A
complementally shaped bonding surface forms part of
the female wall portion which coacts with the crowned
bonding surface of the male wall portion. Contact be-
tween the bonding surfaces at the commencement of the
spin welding process occurs at a narrow intermediate
region.

5 Claims, 3 Drawing Figures
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f22] Filed: Aug, 19, 1982
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[EZI IR SR-I o R 210/662; 210/678;
210/685; 210/98; 210/264
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210/88, 98, 105, 136, 190, 191, 264, 278

[56] References Cited
U.S. PATENT DOCUMENTS

2,841,550 7/1958 Beohner .......ccooveverevvreeenns 210/685
3,458,438 7/1969 Smith et al. ... ... 210/685
3,876,539 4/1975 Yocum .......... ... 210/98
3,891,552 6/1975 Prior et al. ....ccveuvevcrecncnenns 210/88
3,960,721 6/1976 Heskett ......... .. 210/662
4,298,025 11/1981 Prior et al. ...ocvverenereraennn 210/190

OTHER PUBLICATIONS

“Autotrol Deionization Control Systems” Technical
Bulletin.

“Two-Bed Deionizers”, Aqua Media Technical Bulle-
fin.

“Ion Exchange is a Versatile Tool”, Water Treatment
Power, Dec. 1958, pp. 96-101.

“Ion Exchange”, Power, Sep. 1980, pp. S1-S13.
“Duolite A-104”, Diamond Shamrock Chemical Co.
Technical Bulletin.

“Duolite C-20”, Diamond Shamrock Chemical Co.
Technical Bulletin.

Primary Examiner—Ivars C. Cintins

10a

35,34 38

36

Attorney, Agent, or Firm—Watts, Hoffmann, Fisher &
Heinke Co.

[57] ABSTRACT

A deionization method and apparatus comprising sepa-
rate cation and anion removing sections 10z, 105, the
cation section having separate tanks 14, 16 and the anion
section having separate tanks 24, 26. Respective cation
and anion control valve assemblies 18, 28 control the
fluid communication between various components of
respective sections and control the regeneration cycle
of exhausted cation and anion tanks, respectively. Each
valve assembly includes independent water usage moni-
toring devices 118 which, upon sensing a predetermined
quantity of water discharge by its respective valve as-
sembly, effects regeneration of an associated tank. An
exhausted cation tank is regenerated by feeding cation
regeneration fluid by way of the cation control valve
assembly into the exhausted cation tank in a counter-
flow direction for a predetermined time. Decationized
water from the on-line cation tank is then passed
through the exhausted cation tank in a counterflow
direction to effect a counterflow rinse. An exhausted
anion tank is similarly regenerated using an anion regen-
eration fluid and passing it through the exhausted tank
in a counterflow direction, followed by a counterflow
rinse using deionized water from the on-line anion tank.
The anion section also includes a flushing circuit 46 that
flushes residual anion regeneration fluid from a supply
line 40a and the anion control valve assembly and also
effects a counterflow slow rinse prior to a counterflow
fast rinse. Water for the flushing step is obtained from a
valve operating chamber 1024 by way of a restricted
passage 218 so that a back pressure in the piston cham-
ber is maintained in order to exert a valve operating
force on a valve 78 when necessary.

15 Claims, 7 Drawing Figures
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[54] WATER SOFTENING APPARATUS
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Primary Examiner—Ivars C. Cintins
Attorney, Agent, or Firm—Watts, Hoffmann, Fisher &
Heinke Co.

@451  Jun. 29, 1982

[57] ABSTRACT

An improved resin tank for a water softening apparatus
including an expansible chamber 50 that enlarges during
fluid flow through the tank to displace any free spacein -
the tank, thereby maintaining the compactness of the
water softening material. The expansible chamber 50 is
formed by an elastomeric sleeve 52 that is secured to
and surrounds a portion of a downwardly extending
fluid conduit 46 and overlies at least one aperture 54
formed in the conduit wall through which fluid commu-
nication is established. The pressure drop normally
occurring during fluid flow through the tank generates
a pressure differential force on the sleeve wall 52a that
causes it to enlarge if free space in the tank is present. In" .
an alternate embodiment, the fluid communication be-
tween the conduit and the chamber 50 is provided by a
pitot tube 62" that is disposed in the conduit fluid flow
path and is operative to communicate the velocity pres-
sure of the fluid flowing down the conduit 46 to the
chamber 50. ‘

10 Ciaims, 3 Drawing Figures

A

|
i
!
|
|
[
|
I
|
I
I
J




United States Patent (9 1] 4,336,134
Prior ' [45] Jun, 22, 1982
[54] FLOAT-ACTUATED LEVEL CONTROL 3,891,552 6/1975 Prior .......... 210/190 X
VALVE 4,147,629 4/1979 Geurtsen 210/116 X
[75] Inventor: William C. Prior, Newbury, Ohio Primary Examiner—John Adee )
[73] Assignee: Kinetico, Inc., Newbury, Ohio ﬁﬁ:ﬁzy ,c,ggent, or Firm—Watts, Hoffmann, Fisher &
[21] Appl No.: 146,217
) [57] ABSTRACT
[22] Filed: May 5, 1980 . ) .
A float-actuated, level control valve especially suited
[51] Int. CL3 ..ot C02B 1/22  for controlling liquid flow into and out of brine tanks of
[52] US.Cl oo, 210/127; 210/136; water softening systems. A magnet-operated ball check
. 210/190; 210/ 22]2; 113(;/4/5113'65;1137/151(;1 inside a flow chamber selectively closes ports of the
[58] Field 20{05/‘;’;?1‘2222231 329 01/ 19,1 362- 4 372/75’ : 39 5 chamber to interrupt liquid flow. Movement of the
’ ’ ' ? ’ ’ 514 523: magnet and operation of the ball check is controlled by
. ’ a pair of floats so that the valve is opened and closed in
[56] References Cited response to changes of liquid level. The relative posi-
U.S. PATENT DOCUMENTS tion of the floats can be adjusted to vary the amount of
. liquid drawn out of the tank, while maintaining a con-
g’iggggg 155132‘5‘ gf_’;’;:;n """""""""""""" 13271/05/1132'2 stant maximum level when the tank is filled.
3,326,377 6/1967. Abos ............ ... 210/126 ' '
3,424,311 ' 1/1969 = Siedenburg .....ccoevervrrvvvrreen. 2107109 | 12 Claims, 4 Drawing Figures
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CONTROL VALVE FOR WATER
SOFTENERS

Inventors: William C. Prior, Newbury; Keith E.
Brown, Solon, both of Ohio

Assignee: Kinetico, Inc., Newbury, Ohio |

Appl. No.: 146,218

Filed: May 5, 1980

INt. CL3 oeeeeeveeereieseseeerseresnesasenanes B01J 47/14

US. Cl coreeeenennninnns 137/624.14; 137/624.18;

210/88; 210/98; 210/190
Field of Search ......ccooevienenne 137/624.14, 624.18;
210/87, 88, 98, 141-143, 190, 191
References Cited
U.S. PATENT DOCUMENTS

3,509,998 5/1970 Pellett et al. coereverrerinnnes 137/624.14
3,891,552 6/1975 Prior et al. ... 210/190

RECESS

Primary Examiner—Ivars C. Cintins ,
Attorney, Agent, or Firm—Watts, Hoffmann, Fisher &
Heinke Co.

[57] ABSTRACT

An improved water softener control valve having a
housing defining a servo-control chamber that encloses
concentrically mounted water usage and regeneration
control discs. Each disc is incrementally rotatable by
ratchet drives that are driven by water usage and regen-
eration control turbines, respectively, through associ-
ated reduction gear trains. The ratchet drive for the
water usage disc includes a pawl that is engageable with
the regeneration control disc, which upon predeter-
mined movement in the water usage disc effects move-
ment in the regeneration control disc to initiate a regen-
eration cycle. A rotatable insert is provided in the hous-
ing for manually rotating the regeneration control disc.

10 Claims, 5 Drawing Figures
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