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57 ABSTRACT 

A control mechanism for a liquid treatment system including 
a first tank having an inlet and an outlet and a second tank 
having an inlet and an outlet. The control mechanism 
includes an inlet passage for receiving liquid to be treated 
and an outlet passage for dispensing treated liquid. A first 
valve is provided having a first chamber in fluid communi 
cation with the inlet passage and a second chamber in fluid 
communication with the outlet passage. The first valve is 
rotatable between a first position and a second position. A 
second valve is provided in fluid communication with the 
second chamber of the first valve. The second valve is 
adapted to selectively open and close a fluid path between 
the second chamber of the first valve and the first tank and 
to selectively open and close a fluid path between the second 
chamber of the first valve and the second tank. When the first 
valve is located in the first position, the first chamber is in 
fluid communication with the inlet of the first tank and is 
sealed from the second tank and the second chamber of the 
first valve is in fluid communication with the outlet of the 
first tank. When the first valve is located in the second 
position, the first chamber is influid communication with the 
inlet of the second tank and the inlet of the second tank and 
is sealed from the first tank and the second chamber is in 
fluid communication with the outlet of the second tank. 

19 Claims, 8 Drawing Sheets 
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1. 

CONTROL MECHANISM FOR 
CONTROLLING REGENERATION OF TWO 

WATER TREATMENT TANKS 

BACKGROUND OF THE INVENTON 

The present invention relates generally to control mecha 
nisms for water treatment systems, and in particular to a 
control mechanism for controlling two water treatment 
tanks. 

Water treatment devices of the ion exchange type, often 
referred to as water softeners, typically include a tankhaving 
a resin bed through which hard water passes to exchange its 
hardions of calcium and magnesium for the soft sodium ions 
of the resin bed. Regeneration of the resin bed is periodically 
required to remove the accumulation of hard ions and to 
replenish the supply of soft ions. Regeneration is usually 
accomplished by flushing a brine solution from a brine tank 
through the resin bed. The brine tank typically includes a 
reservoir and a supply of salt. A supply of water is provided 
to the reservoir wherein the water reacts with the salt to 
produce the source of brine for regeneration of the resin bed. 
Water treatment systems may include two tanks each of 
which includes a resin bed. While one tank is on-line 
supplying treated water, the other tank may be regenerated 
and kept off-line in a stand-by mode. Resin tanks typically 
include an elongate cylinder in which the ion exchange resin 
is contained, an inlet formed at the top of the resin tank and 
ariser pipe which extends downwardly from an outlet at the 
top of the tank to the bottom of the tank within the resin bed. 
The present invention provides a control mechanism for 
selectively taking first and second tanks on-line and off-line 
and for controlling the regeneration process of each tank. 

SUMMARY OF THE INVENTION 

A controlmechanism for aliquid treatment system includ 
ing a first tank having an inlet and an outlet and a second 
tank having an inlet and an outlet. The control mechanism 
includes an inlet passage for receiving liquid to be treated 
and an outlet passage for dispensing treated liquid. The 
control mechanism includes a first valve having a first 
chamber in fluid communication with the inlet passage and 
a second chamber in fluid communication with the outlet 
passage. The first valve is rotatable between a first position 
and a second position. A rotary camming device is provided 
for selectively rotating the first valve between the first and 
second position when a predetermined amount of liquid has 
been treated by either the first or second tank. A second valve 
is in fluid communication with the second chamber of the 
first valve. The second valve is adapted to selectively open 
and close a fluid path between the second chamber of the 
first valve and the first tank and to selectively open and close 
a fluid path between the second chamber of the first valve 
and the second tank. The first valve also includes a third 
chamber. The third chamber is in fluid communication with 
the inlet of the second tank when the first valve is in the first 
position and the third chamber is in fluid communication 
with the inlet of the first tank when the first valve is in the 
second position. The second valve provides selective fluid 
communication between the second chamber and the third 
chamber of the first valve. The first valve also includes a 
fourth chamber. The fourth chamber is in fluid communica 
tion with the outlet of the second tank when the first valve 
is in the first position and the fourth chamber is in fluid 
communication with the outlet of the first tank when the first 
valve is in the second position. The second valve provides 
selective fluid communication between the second chamber 
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2 
and the fourth chamber of the first valve. The second 
chamber of the first valve includes an inlet port, a first outlet 
port in fluid communication with the outlet passage and a 
second outlet port in fluid communication with the second 
valve. The second valve also includes a drain port for 
discharging liquid from the liquid treatment system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the control mechanism of 
the present invention shown attached to two resin tanks. 

FIG. 2 is a top plan view of the control mechanism of the 
present invention shown attached to two resin tanks. 

FIG. 3 is a side elevational view of the control mechanism 
taken along lines 3-3 of FIG. 2. 

FIG. 4 is a cross-sectional view of the control mechanism 
taken along lines 4-4 of FIG. 2. 

FIG. 5 is a partial cross-sectional view of the control 
mechanism taken along lines 5-5 of FIG. 2. 

FIG. 6 is a partial cross-sectional view of the regeneration 
valve shown in a fully raised position. 

FIG. 7 is a partial cross-sectional view of the regeneration 
valve shown in a second position. 

FIG. 8 is a schematic diagram showing the location of the 
piston of the regeneration valve during the various regen 
eration cycles. 

FIG. 9 is a cross-sectional view of the upper chambers of 
the tank selector valve with the rotor located in the first 
position. 

FIG. 10 is a cross-sectional view of the lower chambers 
of the tank selector valve with the rotor located in the first 
position. 

FIG. 11 is a cross-sectional view of the upper chambers of 
the tank selector valve with the rotor located in the Second 
position. 

FIG. 12 is a cross-sectional view of the bottom chambers 
of the tank selector valve with the rotor located in the second 
position. 

FIG. 13 is a side-elevational view of the rotor of the tank 
selector valve. 

FIG. 14 is a cross-sectional view of the rotor taken along 
lines 14-14 of FIG. 13. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The control mechanism 20 of the present invention, as 
best shown in FIGS. 1 and 2, is adapted for connection to a 
first resin tank 22 and a second resin tank 24. The resin tanks 
22 and 24 each include a resin bed 26 of known construction 
for exchanging hard calcium or magnesium ions of a liquid 
such as water for soft sodium ions. The resin tank 22 
includes an inlet 28 at the upper end which provides fluid 
communication with the top of the resin bed 26 and an outlet 
30 at the top of the tank 22 which is in fluid communication 
with the bottom of the resin bed 26 through a riser pipe 32. 
The resin tank 24 includes an inlet 34 at the top of the tank 
24 which provides fluid communication with the top of the 
resin bed 26 and an outlet 36 at the top of the tank 24 which 
provides fluid communication with the bottom of the resin 
bed 26 through a riser pipe 38. 
The control mechanism 20 includes a housing 42 made of 

a plastic material. The housing 42 includes an inlet conduit 
44 which forms aliquid inlet passage 46 extending between 
an inlet port 48 and an outlet port 50. The inlet port 48 is 
adapted to be connected to a supply of untreated liquid such 
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as water. The housing 42 also includes an outlet conduit 52 
which forms a liquid outlet passage 54 which extends 
between an inlet port 56 and an outlet port 58. The outlet 
port 58 is connected to a household or commercial plumbing 
system to supply treated liquid such as water for use. A flow 
meter 60 of known construction is in fluid communication 
with the outlet passage 54 to monitor the flow rate and 
volume of treated water which flows through the outlet 
passage 54. The housing 42 also includes a drain port 62 
adapted to be connected by a tube (not shown) to a drainfor 
disposal of liquid. The housing 42 also includes a brine port 
64 adapted to be connected to a brine tank (not shown). 
The control mechanism 20 includes a tank selector valve 

70 as best shown in FIG. S. The tank selector valve 70 
includes a valve housing 72 which is integrally formed with 
the housing 42. The tank selector valve 70 includes a cage 
73 and a rotor 74 rotatably located within the cage 73 as best 
shown in FIGS. 5, 13 and 14. The rotor 74 is selectively 
rotatable about alongitudinal axis 75 between a first position 
as shown in FIGS. 9 and 10 and a second position as shown 
in FIGS. 11 and 12. The rotor 74 includes a bottom end 76 
and a top end 78. The rotor 74 includes an upper chamber 80 
and a lower chamber 82 which are sealed from one another 
by a wall 84. The upper chamber 80 includes a plurality of 
inlet ports 86 adjacent the top end 78 of the rotor 74. The 
inlet ports 86 provide fluid communication between the 
outlet port 50 of the inlet passage 46 and the upper chamber 
80 when the rotor 74 is located in the first position and also 
when the rotor 74 is located in the second position. The 
upper chamber 80 also includes an outlet port 88. 
As best shown in FIGS. 1 and 2, the housing 42 includes 

a conduit member 92 which provides fluid communication 
between the inlet 28 of the resin tank 22 and a port 94 
formed in the valve housing 72 and cage 73 as shown in 
FIGS. 9 and 11. The housing 42 also includes a conduit 
member 96 which forms a fluid passage between the outlet 
30 of the resin tank 22 and a port 98 formed in the valve 
housing 72 and cage 73 as best shown in FIGS. 10 and 12. 
The housing 42 also includes a conduit member 100 which 
provides fluid communication between the inlet 34 of the 
resin tank 24 and a port 102 formed in the valve housing 72 
and cage 73 as best shown in FIGS. 9 and 11. A conduit 
member 104 forms a fluid passage between the outlet 36 of 
the resin tank 24 and a port 106 formed in the valve housing 
72 and cage 73 as best shown in FIGS. 10 and 12. 
As best shown in FIG. 9, when the rotor 74 is located in 

the first position, the outlet port 88 provides fluid commu 
nication between the upper chamber 80 of the rotor 74 and 
the port 94 of the conduit member 92 and therethrough with 
the inlet 28 of the resin tank 22. As best shown in FIG. 11, 
when the rotor 74 is rotated to the second position, the outlet 
port 88 provides fluid communication between the upper 
chamber 80 and the port 102 of the conduit member 100 and 
therethrough with the inlet 34 of the resin tank24. When the 
rotor 74 is located in the first position, the upper chamber 80 
is sealed from the port 102 and the inlet 34 of the tank 24. 
When the rotor 74 is located in the second position, the 
upper chamber 80 is sealed from the port 94 and the inlet 28 
of the tank 22. 
As best shown in FIGS. 13 and 14, the lower chamber 82 

of the rotor 74 includes an inlet port 110. As best shown in 
FIG. 10, when the rotor 74 is located in the first position, the 
inlet port 110 provides fluid communication between the 
lower chamber 82 and the port 98 of the conduit member 96 
and therethrough with the outlet 30 of the resin tank 22. As 
best shown in FIG. 12, when the rotor 74 is rotated to the 
second position, the inlet port 110 provides fluid communi 
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4 
cation between the lower chamber of 82 and the port 106 of 
the conduit member 104 and therethrough with the outlet 36 
of the resin tank 24. The lower chamber 82 also includes an 
outlet port 112 as best shown in FIG. 14 located at the 
bottom end 76 of the rotor 74. The outlet port 112 provides 
fluid communication between the lower chamber 82 and the 
inlet port 56 of the outlet passage 54 to provide fluid 
communication between the lower chamber 82 and the 
outlet port 58 when the rotor 74 is in the first position and 
also when the rotor 74 is in the second position. The lower 
chamber 82 also includes a plurality of outlet ports 114 
formed at the upper end of the lower chamber 82 just below 
the wall 84. 
As shown in FIGS. 13 and 14 the tank selector valve 70 

includes a gasket 116 located circumferentially around the 
rotor 74 below the inlet ports 86, a gasket 118 which extends 
circumferentially around the rotor 74 which is located 
between the outlet port 88 and the outer ports 114, a gasket 
120 which extends circumferentially around the rotor 74 
between the outlet ports 114 and the inlet port 110, and a 
gasket 122 which extends circumferentially around the rotor 
74 at the bottom end 76 below the inletport 110. The gaskets 
116,118, 120 and 122 prevent fluid communication between 
the inlet ports 86, outer port 88, outlet ports 114, inlet port 
110 and outletport 112 externally of the rotor 74 between the 
rotor 74 and cage 73 or valve housing 72. The upper end 78 
of the rotor 74 includes a plurality of spaced apart notches 
124. 
As best shown in FIGS. 4 and 5, a stem 126 is attached 

to the upper end 78 of the rotor 74 by inter-engagement with 
the notches 124. As best shown in FIG. 4, an arm 128 is 
attached at a first end 130 to the stem 126. A second end 132 
of the arm 128 is pivotally attached to a first end 134 of an 
arm 136. A second end 138 of the arm 136 is pivotally 
attached to a pin 140 of a cam member 142. The cam 
member 142 selectively rotates about an axis 144 which is 
offset from the pin 140 and from the axis about which the 
second end 138 of the arm136 pivots with respect to the pin 
140. Selective rotation of the cam member 142 thereby 
selectively rotates the stem 126 and the rotor 74 about the 
axis 75 between the first position and the second position as 
desired. 
The control mechanism 20 also includes a regeneration 

valve 150 as best shown in FIGS. 5–7. The regeneration 
valve 150 includes a valve housing 152 which is integrally 
formed with the housing 42. The regeneration valve 150 
includes a plurality of annular spool members 154A-D 
stacked one on top of the other with a generally annular 
gasket 156A-D respectively located between each spool 
154A-D and on top of the spool 154A. Each spool 154A-D 
includes a pair of spaced apart and generally parallel planar 
plates 158, each having a generally circular outer rim 160 
and a concentrically located generally circularinner rim 162. 
A plurality of vanes 164 extend vertically between the plates 
158. The vanes 164 permit fluid communication between the 
outer rim 160 and the inner rim 162 of each spool 154A-D 
between the plates 158. Each of the gaskets 156A-D 
includes a generally circular inner rim 166. A generally 
cylindrical bore 168 extends through the inner rims 162 and 
166 of the spools 154A-D and gaskets 156A-D. A generally 
cylindrical piston 170 is slidably disposed within the bore 
168. The piston 170 includes a generally cylindrical outer 
surface 172 having a first inwardly extending groove 174 
which extends circularly about the piston 170 and a longi 
tudinally spaced apart second groove 176 which extends 
inwardly and circularly around the piston 170. The piston 
170 includes a bore 177 extending longitudinally there 
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through. The inner rims 166 of the gaskets 156A-D are sized 
to engage the outer surface 172 of the piston 170 except that 
a passage is formed between the gaskets 156A-D and the 
piston 170 when a gasket 156A-D is located across from a 
groove 174 or 176. 
The piston 170 is slidable longitudinally within the bore 

168 to selectively open and close fluid passages between the 
spools 154A-D. The piston 170 is selectively moved lon 
gitudinally within the bore 168 by the action of a rotary cam 
member 178. The rotary cam member 178 is generally 
cylindrical and includes a circumferential groove or track 
180 which receives and retains a cam follower member 182 
which is attached to the piston 170. The track 180 extends 
around the cam member 178 upwardly from a low point 184 
to a highpoint 186located diametrically across from the low 
point 184 and then returns downwardly to the low point 184. 
The various location of the cam follower member 182 and 
piston 170 relative to the track 180 are illustrated in FIG. 8. 
As the cam member 178 rotates, the cam follower member 
182 moves along the track 180 from the high point 186 
towards the low point 184 and the piston 170 correspond 
ingly slides longitudinally along the axis 188 downwardly 
from the fully raised position shown in FIG. 6 until the cam 
follower member 182 reaches the low point 184 wherein the 
piston 170 is located in the lowest position. Thereafter, as the 
rotary cam member 178 continues to rotate, the cam foll 
lower member 182 will follow the track 180 upwardly from 
the low point 184 towards the high point 186 while corre 
spondingly sliding the piston 170 upwardly along the lon 
gitudinal axis 188 until the cam follower member 182 
reaches the high point 186. The rotary cam member 178 is 
attached to a gear 190 which is selectively driven by an 
electric motor 192. 
As best shown in FIGS. 9 and 11, the tank selector valve 

70 also includes an upper regeneration inlet chamber 200, 
and as best shown in FIGS. 10 and 12, a lower regeneration 
outlet chamber 202. The upper regeneration chamber 200 is 
formed between a wall portion 204 of the rotor 74 and the 
cage 73 and extends between spaced apart ribs 206 and 208 
formed on the rotor 74. The lower regeneration chamber 202 
is located between a wallportion 210 of the rotor 74 and the 
cage 73 and extends between spaced apart ribs 212 and 214 
formed on the rotor 74. When the rotor 74 is located in either 
the first position or the second position, the outlet ports 114 
of the lower chamber 82 of the selector valve 70 provide 
fluid communication between the lower chamber 82 and the 
spool 154C through a port 215 extending through the cage 
73, valve housing 72 and valve housing 152, and the port 
106 of the conduit member 104 and therethrough with the 
outlet 30 of the resin tank 24. When the rotor 74 is located 
in the first position as shown in FIGS. 9 and 10, the upper 
regeneration chamber 200 provides fluid communication 
between the spool 154B of the regeneration valve 150 
through a port 216, which extends through the valve housing 
72, valve housing 152 and cage 73, and the port 102 of the 
conduit member 100 and therethrough with the inlet 28 of 
the resin tank 24. When the rotor 74 is located in the first 
position, the lower regeneration chamber 202 provides fluid 
communication between the spool 154D of the regeneration 
valve 150 through a port 218, which extends through the 
valve housing 72, cage 73 and valve housing 152, and the 
port 106 of the conduit member 104 and therethrough with 
the outlet 30 of the resin tank 24. When the rotor 74 is 
located in the second position as shown in FIGS. 11 and 12, 
the upper regeneration chamber 200 provides fluid commu 
nication between the spool member 154B through the port 
216 and the inlet 28 of the resin tank 22 through the port 94 
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6 
of the conduit member 92. When the rotor 74 is located in 
the second position, the lower regeneration chamber 202 
provides fluid communication between the spool 154D of 
the regeneration valve 150 through the port 218 and the 
outlet 30 of the resin tank 22 through the port 98 of the 
conduit member 96. An eductor valve 232 provides selective 
fluid communication between the brine tank (not shown) 
through the brine port 64 and the spool 154B through a fluid 
passage 220 and the spool 154D through afluid passage 221, 
as best shown in FIG. 5, as desired to provide aflow of brine 
solution to the tanks 22 and 24. 
The control mechanism 20 includes an elecctro 

mechanical control mechanism 222 as best shown in FIGS. 
2-4. The controls 222 are typical controls as provided for 
use with water softener systems and operate in a conven 
tional manner. The controls 222 include a total flow volume 
wheel 225 which is driven by a cable 224 connected to the 
flow meter 60. The control 222 also include a regeneration 
wheel 226 having a plurality of pins 228 which may be 
inserted or removed from the regeneration wheel 226 to 
determine the time duration of the various regeneration 
cycles. An electric motor 230 drives the regeneration wheel 
226 and the rotor 74. 

In operation, when the rotor 74 of the tank selector valve 
70 is rotated to the first position as shown in FIGS. 9 and 10, 
untreated water flows into the inlet passage 46 through the 
port 48 and into the upper chamber 80 of the rotor 74 
through the outlet port 50. The untreated water in the upper 
chamber 80 then flows through the outlet port 88 and port 94 
into the conduit member 92. The untreated water in the 
conduit member 92 flows through the inlet 28 of the resin 
tank 22 and flows downwardly through the resin bed 26 
thereinfortreatment. Treated water at the bottom of the resin 
tank 22 flows upwardly through the riser pipe 32 and out the 
outlet 30 of the resin lank 22 into the conduit member 96. 
The treated water in the conduit member 96 flows through 
the port 98 and the inlet port 110 of the rotor 74 into the 
lower chamber 82. The treated water within the lower 
chamber 82 flows through the outlet port 112 at the bottom 
of the rotor 74 and through the inlet port 56 into the outlet 
passage 54. The treated water in the outlet passage 54 exits 
through the port 58 for use throughout the system. 
When the rotor 74 is located in the first position and the 

resin tank 22 is on-line providing treated water for use, the 
resin tank 24 is off-line and may be regenerated. The motor 
192 rotates the rotary cam member 178 to a selected position 
wherein the camfollower member 182 is located in the track 
180 at the backwash position as shown in FIG. 8 and the 
piston 170 is thereby selectively positioned within the bore 
168 as shown in FIG. 7. Treated water from the lower 
chamber 82 flows through the outlet port 114 to the spool 
154C of the regeneration valve 150. The treated waterflows 
out of the spool 154C and through the groove 176 and the 
subjacent spool 154D to the lower regeneration chamber 202 
of the tank Selector valve 70. The treated water in the lower 
regeneration chamber 202 then flows through the port 106to 
the conduit member 104 and through the outlet 36 and riser 
pipe 38 to the bottom of the resin tank 24. The treated water 
flows upwardly through the resin bed 26 and out the inlet 34 
of the resin tank 24 and flows through the conduit member 
100 and port 102 into the upper regeneration chamber 200 
of the tank selector valve 70. The treated water in the upper 
regeneration chamber 200 then flows from the chamber 200 
through the port 216 to the spool 154B and through the 
groove 174 and the spool 154A to the drain port 62 for 
disposal. 
When the backwash cycle is completed, the rotary cam 

member 178 rotates to the brine position which locates the 
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cam follower member 182 and piston 170 as shown in FIG. 
8. The eductor valve 232 then draws brine solution from a 
brine tank (not shown) through the brine port 64. The brine 
flows from the eductor valve 232 to the spool 154B and 
upper regeneration chamber 200 and therethrough to the 
conduit member 100 and the inlet 34 of the resin tank 24. 
The brine is withdrawn through the outlet 36 of the resin 
tank 24, through the conduit member 104, through the lower 
regeneration chamber 202 of the tankselector valve 70 to the 
spool 154D, through the bore 177 of the piston 170 and the 
spool 154A to the drain port 62. The brine regenerates the 
ion exchange resin bed 26. 
The rotary cam member 178 is then rotated further to a 

rinse position which locates the piston 170 and cam follower 
member 182 as shown in FIGS. 6 and 8. Treated water from 
the lower chamber 82 of the rotor 74 flows through the ports 
114 and through the spool 154C and then through the groove 
174 and spool 154B to the upper regeneration chamber 200 
of the tank selector valve 70. The treated water then flows 
through the port 102 and through the conduit member 100 to 
the inlet 34 of the resin tank24. The treated water then rinses 
any excess salt from the resin bed 26 and prepares the resin 
bed for use. The rinse water flows through the riser pipe 38 
and through the outlet 36 to the conduit member 104 and 
flows through the port 106 into the lower regeneration 
chamber 202 of the tank selector valve 70, through the port 
218 to the spool 154D, through the bore 177 in the piston 
170 and out the spool 154A to the drain port 62. 
The rotary cam member 178 is then rotated to position the 

cam follower member 182 and the piston 170 to the fill 
position as illustrated in FIG.8. Treated waterflows from the 
regeneration valve 150 through the eductor valve 232 and 
brine port 64 to the brine tank (not shown) to refill the brine 
tank. The rotary cam member 178 is then further rotated to 
position the camfollower member 182 and piston 170 in the 
stand-by position as shown in FIG. 8. 
Once the resin tank 22 has provided a predetermined 

volume of treated water as measured by the flow meter 60, 
the rotary cam member 178 is rotated to position the cam 
follower member 182 and piston 170 in the rinse position as 
shown in FIGS. 6 and 8 to rinse the stale water that was 
standing in the off-line resin tank 24 therefrom. The motor 
192 then rotates the cam member 142 and thereby the shaft 
of the rotor 74 to selectively rotate the rotor 74 from the first 
position to the second position. Untreated water in the inlet 
passage 46 now flows into the upper chamber 80 of the rotor 
74 and is directed through the outlet port 88 and port 102 to 
the conduit member 100 and to the inlet 34 of the resin tank 
24. Treated water from the bottom of the resin bed 26 of the 
resin tank 24 flows through the riser pipe 38 and outlet 36 
of the resin tank 24 through the conduit member 104 and 
port 106, and through the inlet port 110 into the lower 
chamber 82 of the rotor 74. The treated waterflows through 
the outlet port 112 in the bottom of the rotor 74, through the 
inlet port 56 into the outlet passage 54 and out the port 58 
for use. While the resin tank 24 is on-line providing treated 
water for use, the resin tank 22 is off-line and may be 
regenerated in substantially the same manner as described 
above in regard to the resin tank 24 except that the upper 
regeneration chamber 200 is now in fluid communication 
with the port 94 and the lower regeneration chamber 202 is 
now in fluid communication with the port 98. 

In addition to being rotatable between the first position 
and the second position, the rotor 74 may also be rotated to 
a third position wherein the outlet port 88 of the upper 
chamber 80 provides untreated water simultaneously to both 
resin tanks 22 and 24 for treatment and the lower chamber 
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8 
82 simultaneously receives treated water from both resin 
tanks 22 and 24 through the inlet port 110. In addition, the 
rotor 74 may be rotated to a fourth position wherein the 
upper chamber 80 is sealed from both the resin tanks 22 and 
24 to prevent any fluid flow therethrough such as when a 
user may be on vacation. 

Various features of the invention have been particularly 
shown and described in connection with the illustrated 
embodiment of the invention, however, it must be under 
stood that these particular arrangements merely illustrate, 
and that the invention is to be given its fullest interpretation 
within the terms of the appended claims. 
What is claimed is: 
1. A control mechanism for a liquid treatment system 

which has a first tank with an inlet and an outlet and a second 
tank with an inlet and an outlet, said control mechanism 
including: 

a housing defining an inlet passage for receiving liquid to 
be treated and an outlet passage for dispensing treated 
liquid; 

a tank selector valve including a rotor, said rotor having 
a first chamber in fluid communication with said inlet 
passage and a second chamber in fluid communication 
with said outlet passage; 

a first fluid path adapted to provide selective fluid com 
munication between said first chamber and the inlet of 
the first tank; 

a second fluid path adapted to provide selective fluid 
communication between said first chamber and the inlet 
of the second tank; 

a third fluid path adapted to provide selective fluid com 
munication between said second chamber and the outlet 
of the first tank; 

a fourth fluid path adapted to provide selective fluid 
communication between said second chamber and the 
outlet of the second tank, 

said rotor being rotatable between a first position wherein 
said rotor provides fluid communication between said 
first chamber and said first fluid path and fluid com 
munication between said second chamber and said third 
fluid path, and a second position wherein said rotor 
provides fluid communication between said first cham 
ber and said second fluid path and fluid communication 
between said second chamber and said fourth fluid 
path; 

means for selectively moving said rotor between said first 
position and said second position; 

a regeneration valve in fluid communication with said 
second chamber of said rotor, a fifth fluid path adapted 
to provide selective fluid communication between said 
second chamber of said rotor and the first tank and a 
sixth fluid path adapted to provide selective fluid com 
munication between said second chamber of said rotor 
and the second tank, said regeneration valve adapted to 
selectively open and close said fifth and sixth fluid 
paths; and 

means for selectively moving said regeneration valve to 
selectively open and close said fifth and sixth fluid 
paths. 

2. The control mechanism of claim 1 wherein said tank 
selector valve includes an inlet chamber, said inlet chamber 
adapted to be placed in fluid communication with the inlet 
of the second tank when said rotor is in said first position, 
said inlet chamber adapted to be placed in fluid communi 
cation with the inlet of the firstlank when said rotoris in said 
second position. 
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3. The control mechanism of claim 2 wherein said regen 
eration valve provides selective fluid communication 
between said second chamber and said inlet chamber of said 
tank selector valve. 

4. The control mechanism of claim 3 wherein said tank 
selector valve includes an outlet chamber, said outlet cham 
ber adapted to be placed in fluid communication with the 
outlet of the second tank when said rotor is in said first 
position, said fourth chamber adapted to be placed in fluid 
communication with the outlet of the first tank when said 
rotor is in said second position. 

5. The control mechanism of claim 4 wherein said regen 
eration valve provides selective fluid communication 
between said second chamber and said outlet chamber of 
said tank selector valve. 

6. The control mechanism of claim 1 wherein said means 
for selectively moving said rotor includes a first arm having 
a first end and a second end, said first end of said first arm 
being attached to said rotor, a second arm having a first end 
and a second end, said first end of said second arm being 
pivotally attached to said second end of said first arm, and 
arotor camming member moveable between a first position 
and a second position, said second end of said second and 
being attached to said rotor camming member, wherein 
when said rotor camming member moves to said first 
position, said rotor camming member rotates said rotor to 
said first position and when said rotor camming member 
moves to said second position, said rotor camming member 
rotates said rotor to said second position. 

7. The control mechanism of claim 1 wherein said first 
chamber of said tank selector valve includes an inletport and 
an outlet port. 

8. The control mechanism of claim 7 wherein said second 
chamber of said tank selector valve includes an inlet port, a 
first outlet port in fluid communication with said outlet 
passage and a second outlet port in fluid communication 
with said regeneration valve. 

9. The control mechanism of claim 8 wherein said tank 
selector valve includes an inlet chamber and an outlet 
chamber and said regeneration valve includes a first member 
in fluid communication with said second outlet port of said 
second chamber of said tank selector valve, a second mem 
ber in fluid communication with said inlet chamber of said 
tank selector valve, and a third member in fluid communi 
cation with said outlet chamber of said tank selector valve, 
said regeneration valve providing selective fluid communi 
cation between said first member and said second member 
and providing selective fluid communication between said 
first member and said third member, 

10. The control mechanism of claim 9 wherein said 
regeneration valve includes a piston, said piston being 
longitudinally moveable to any of a plurality of positions to 
provide said selective fluid communication between said 
first, second and third members. 

11. The control mechanism of claim 10 wherein said 
means for selectively moving said regeneration valve 
includes a piston camming member, said piston camming 
member being selectively rotatable to any of a plurality of 
positions, rotation of said piston camming member to a 
desired position being operative to correspondingly move 
said piston to a desired location. 

12. The control mechanism of claim 11 wherein said 
piston camming member includes a track and said piston 
includes a cam following member engaging said track. 

13. The control mechanism of claim 1 wherein said first 
chamber and said second chamber are located within said 
rotor. 

10 

15 

25 

30 

35 

AO 

45 

50 

55 

65 

10 
14. The control mechanism of claim 13 wherein said tank 

selector valve includes an inlet chamber and outlet chamber, 
said inlet and outlet chambers being in selective fluid 
communication with said regeneration valve. 

15. The control mechanism of claim 14 wherein said inlet 
and outlet chambers are located externally of said rotor. 

16. A control mechanism for a liquid treatment system 
having a first tank with an inlet and an outlet and a second 
tank with an inlet and an outlet, said control mechanism 
including: an inlet passage for receiving liquid to be treated 
and an outlet passage for dispensing treated liquid, 

a tank selector valve including a valve housing, a first 
fluid path port adapted to provide fluid communication 
with the inlet of the first tank, a second fluid path port 
adapted to provide fluid communication with the inlet 
of the second tank, a third fluid path port adapted to 
provide fluid communication with the outlet of the first 
tank, a fourth fluid path port adapted to provide fluid 
communication with the outlet of the second tank, and 
arotor rotatably located within said housing, said rotor 
being selectively rotatable between a first position and 
a second position, said rotor including a first chamber 
having a first port adapted to provide fluid communi 
cation between the inlet passage and said first chamber 
and a second port, said second part of said first chamber 
adapted to provide fluid communication between said 
first chamber and said first fluid path port when said 
rotoris located in said first position and to provide fluid 
communication between said first chamber and said 
second fluid path port when said rotor is rotated to said 
second position, and a second chamber having a first 
portin fluid communication with the outlet passage and 
a second port, said second port of said second chamber 
adapted to provide fluid communication between said 
second chamber and said third fluid path port when said 
rotoris located in said first position and to provide fluid 
communication between said second chamber and said 
fourth fluid path port when said rotor is rotated to said 
second position. 

17. The control mechanism of claim 16 wherein said tank 
selector valve includes a fifth fluid path port adapted to 
provide fluid communication with a regeneration valve and 
said rotor includes an inlet chamber, said inlet chamber 
adapted to provide fluid communication between said fifth 
fluid path port and said second fluid path port when said 
rotor is located in said first position and to provide fluid 
communication between said fifth fluid path port and said 
first fluid path port when said rotor is located in said second 
position. 

18. The control mechanism of claim 17 wherein said tank 
selector valve includes a sixth fluid path port adapted to 
provide fluid communication with the regeneration valve 
and said rotor includes an outlet chamber, said outlet cham 
ber adapted to provide fluid communication between said 
sixth fluid path port and said fourth fluid path port when said 
rotor is located in said first position and to provide fluid 
communication between said sixth fluid path port and said 
third fluid path port of said housing when said rotor is 
located in said second position. 

19. The control mechanism of claim 17 wherein said 
second chamber of said rotor includes a third port adapted to 
provide fluid communication with the regeneration valve 
when said rotor is located in said first and second positions. 


