US007735805B2

a2 United States Patent (10) Patent No.: US 7,735,805 B2
Cornell (45) Date of Patent: Jun. 15, 2010
(54) WATER CONTROL VALVE 5,893,393 A 4/1999 Erdkamp
5,910,244 A 6/1999 Stamos
(76) Inventor: Boyd Cornell, 11128 Hampton Dr., 6,293,298 Bl 9/2001 Brane
Pickerington, OH (US) 43147 6,334,604 Bl 1/2002 Roth
6,371,162 Bl 4/2002 Groeneveld
(*) Notice: Subject to any disclaimer, the term of this 6,530,557 Bl 3;2003 Guzo;e}(
patent is extended or adjusted under 35 6,541,531 B2 4/2003 Ragsdale
U.S.C. 154(b) by 1139 days. OTHER PUBLICATIONS
(21) Appl. No.: 11/367,823 International Search Report and Written Opinion of the International
Searching Authority for International Application No. PCT/US07/
(22) Filed: Mar. 3, 2006 03331, mailed Sep. 25, 2007, S pages.
. L Primary Examiner—Walter D Griffin
(65) Prior Publication Data Assiszaiz Examiner—Cameron J Allen
US 2007/0205145 Al Sep. 6, 2007 (74) Attorney, Agent, or Firm—Michael J. Gallagher; David
J. Dawsey; Gallager & Dawsey Co., LPA
(51) Imnt.ClL
CO2F 1/42 (2006.01) 67 ABSTRACT
CO2F 5/00 (2006.01)
(52) US.CL .o, 251/205; 210/190; 137/247.17; A water control valve designed to control the flow of water
137/625.18 from a source to a treatment tank having a plurality of treat-
(58) Field of Classification Search ................ 210/190, ~ ment media, thereby providing a supply of treated water, and
251/205; 137/625.18, 247.17 also provides other cycle controls. For instance, the water
See application file for complete search history. control valve directs water to backwash the media of sediment
for discharge to a drain, permits regeneration of the media by
(56) References Cited directing a regeneration agent through the media, directs

U.S. PATENT DOCUMENTS

water through the media in a fast rinse cycle, and directs water

to a regeneration agent reservoir for the purpose of refilling
the reservoir. The water control valve has six valves and five
motors for controlling the valve positions. The valves are
fluidly connected to six chambers providing a pathway for
water flow between the valves, to a regeneration injection
assembly, through a central passageway or a perimeter pas-
sageway, to the treatment tank.

3,183,933
3,225,790
3,298,396
3,779,281
4,210,532
4,290,451
4,429,711
5,045,187
5,162,080

5/1965
12/1965
1/1967
12/1973
7/1980
9/1981
2/1984
9/1991
11/1992

Whitlock
Laughlin
Gressman
Brane

Loke
Fleckenstein
Schomer
Suchanek
Drager

b g g S

24 Claims, 21 Drawing Sheets

100

~30

60

(o]
(o]
o
0.0
(o]

V000 Q
pOoOOOOOOO000O0DOOQD
000000000000 DDO00




US 7,735,805 B2

Sheet 1 of 21

Jun. 15, 2010

U.S. Patent

NalalalaNalaNaNalal

001




US 7,735,805 B2

Sheet 2 of 21

Jun. 15, 2010

U.S. Patent




US 7,735,805 B2

Sheet 3 of 21

Jun. 15, 2010

U.S. Patent

£ 81
ONMIN h ocel
JI0AD FOINY3S
00¥ 00T 00Z1
00¢ 00€1
ﬂ» \A
VRN VNN
\\. /_ A\ ~
w\\\\\\\N\/\p\\\%\\\\\\\\\\\\VN/\&\/\/\\\\\%\\\\\
019 S S o101
009 0001
SN _
002

018

00L

0091 kw _
0191

00¥1 016



U.S. Patent

Jun. 15, 2010

910
900

Sheet 4 of 21

810

) % F~—200
920

N—=820

800

US 7,735,805 B2

Fig. 4



US 7,735,805 B2

Sheet 5 of 21

Jun. 15, 2010

U.S. Patent

0ELT

S ‘S

NOILVINSIINOD
NOILVE3INIOTd NMOQ

CELT

0EL1

0CLI

OILI



US 7,735,805 B2

Sheet 6 of 21

Jun. 15, 2010

U.S. Patent

0CL1

pasoin

TELT
o1L1 [




US 7,735,805 B2

Sheet 7 of 21

Jun. 15, 2010

U.S. Patent

L SU
ommy 0Z€1
FTOAD HSYAMOVE 00<T
o 0021
00€ 00€1
/////&A\M\\\\\%\A \M NANRNN <
a O OAANN
6 (e
o M M’» RN AN 1///// / JSNSAN NN SRR A LSSNANANRRRR R o M m ﬂ
019 ® 9 0101
009 0001
_ N
002 .\\\\\ 77
o;L 004 w 00%1 016
0091 &
0191



US 7,735,805 B2

Sheet 8 of 21

Jun. 15, 2010

U.S. Patent

0cTL]
pasolD)

qu—

8§ ‘314

01L1 [

009

» 0Z€1
NmSL 007~ 0t~ M W 00€1
_ 00€

AVA g > <}
88_& 00S1 uadp 00Z1 uadQ

01¢
018 008 006 016
0¢Z8 |.. 026
%3
019 0€
uadQ 004 paso[d 00v1
0191 0091




US 7,735,805 B2

Sheet 9 of 21

Jun. 15, 2010

U.S. Patent

J10A0 ISNIY LSV

00¥
M 00t

6 ‘St

\M\ommﬁ

omm.y

NN

ﬁoomﬁ
7

AN,

A, \\\\\N\,

01¢€

019

009

\./.

_
SREANINNY RN HIRSRSANSNY
WL s i, Lz

N

|

00z
00€1 ﬂ

e didcess

J

N
/

WARRRRARRYN ////////

|

N AN

AR

Z//A

rl\

00T

0091 \\
0191

e s [ANERRINRRNNN i
AL LIRSS \\§ \ YALASIIA LT SLAAII s SAAIP LAY,
. 0oL~ 7 U
018 77 016
2 0ov1

OI€l

0101

0001



US 7,735,805 B2

Sheet 10 of 21

Jun. 15, 2010

U.S. Patent

0CLY

PR - » 0z€l
TELI~

—

OLLI

(J

009

pasoD 00L



US 7,735,805 B2

Sheet 11 of 21

Jun. 15, 2010

U.S. Patent

II ‘Siq
ommg 0zel
T19A0 NOILYaNIO Y NMOG 001
001
00v 00€ 00€1
\«w\/\\\\%\\\\\\\ Y
TR 1NN
6 3
Oﬁ m’ AR AN ///// /// LNNNN NRRARE AN NNNNS NN AN Oﬁ m.ﬂ
019 ) ) 0101
009 0001

002 7
00L %
: 018 2 016 _
/) 00¥1

0091 \N\
0191




US 7,735,805 B2

Sheet 12 of 21

Jun. 15, 2010

U.S. Patent

0CLI

uadO

CELl
OLLI

009

I "3id
m \mr ozel
[ o0 0zt V. YN 00€1
>< < S
PasoID 00S1 uadQ 00Z1 pasopD
01¢
018 008 comw  ol6
078 .I. 076
: St
019 o€
VA.K ] ~>< |t ~— 000 |
posory = 00L oo 0071
— 0191 0091

¥



US 7,735,805 B2

Sheet 13 of 21

Jun. 15, 2010

U.S. Patent

I10A0 T1I434 NOILYYANIO Y 0051
00V 0021
00€ 00€1
7, G/
TN AN NN NA RN IZ N _/W_/V//ﬂ Z \ ////4—///V /
% %
D 5 % (2
o ﬂ M“ TANRAN N R NS 7/4(////,V/// NN //;-/////
N\\\\\\\\ﬂAA\\NA\\%\%\\\\\\\\\\%\/\A\/A&/\\\/\\\\\\\\\\\ 22
019 O | | NN
009
I RN E i OO
00T Y
018 00L 00¥1 016
0091— 4=

£1 314

| %82

ommg

7

oST\

O1¢l

0101

000T



US 7,735,805 B2

Sheet 14 of 21

Jun. 15, 2010

U.S. Patent

1

8

019

009

Pasor)

00L



U.S. Patent Jun. 15, 2010 Sheet 15 of 21 US 7,735,805 B2




U.S. Patent Jun. 15, 2010 Sheet 16 of 21 US 7,735,805 B2

S
o~
OOmmininaiiimEli:TE:=T
;
- O
‘ % \O
O Py
Z °
@)
2
<
@)
=,
5

1710



US 7,735,805 B2

Sheet 17 of 21

Jun. 15, 2010

U.S. Patent

LI S
ommy 0zZ€!l
310A0 NOILVHANIOIN dn 00ST
0021
S 00¥ 00¢€ ﬁ 00€1
NNNN \A AN/A&/\/\M\\\\\\& AAARANNNNN
] \ NN
00S S 3 TN 0011
OM m ERINAANNNE ///2/ NN AN NN SRR A NN N AN NN K /7 / o M MM
019 S O 0101
009 0001
_ N ,EhT
00¢ |\\xNN\ / LIS
o_w.\ 00L “ 00p1 fca
0091 4 &
0191






