Superior Water And Air
801-974-9090 or 800-974-7638
OWNERS MANUAL
Models Ending In CL880 or CL2880
General Information
Congratulations on having purchased a quality and well built Superior Water Softener. On a normal installation, your water softener should
be connected to all of your plumbing with the exception of your kitchen cold side and your outside faucets. Using three valves that are
generally located directly above the water softener makes the plumbing connection. These three valves constitute the bypass, which look
like the letter “H” when looking at it. In the event that you should have to shut the water off to the water softener due to a leak, continue
with the following instructions.
TO SHUT THE WATER OFF ON THE SOFTENER
1.) Directly above the water softener are three valves. Turn the left and right valves so that they are perpendicular to the
water pipe or in other words so that they are no longer pointing in the same direction of the water pipe.
2.) Turn the middle valve open by turning it to be pointing in the same direction as the water pipe. The water should
now be turned off on the water softener and you should have unsoftened water to your house.
It is recommended that your salt level not fall more that 3” (inches) below that water level inside the salt tank. The water level inside a
round salt tank is generally one to one-half feet deep. The square salt tanks are generally about half to two-thirds full of water. Should
the softener run out of salt or you allow the salt level to fall down to far, you may experience hard and/or salty water. To avoid this, we
recommend keeping the salt tank full of salt or at least keeping the salt level above the water level at all times. Should you experience
salty water coming through your plumbing, the quickest way to flush it out is running the cold water inside your bathtub until the salt is
all flushed out.
Your water softener will function with any type of salt; however our experience has shown us that fewer problems will occur when using
salt pellets. Salt pellets are cleaner, and rarely have any debris and they do not have any tendency to form salt bridges, as does rock salt.
If at any time you have experienced hard water due to malfunction of the equipment or having ran low or out of salt, the water softener
will need to be manually regenerated three nights in-a-row or three time in-a-row with a minimum of two hours in between each
manual regeneration. To start a manual regeneration, please refer to the diagram and instructions “MANUAL REGENERATION” that
are located on page 7.
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Introduction
This manual is about a control valve to be used on water softeners or water filters. The manual is designed to aid water treatment
equipment manufacturers in the selection of the various control valve options. Information in this manual is different than what is
needed for installation and servicing of a particular water treatment system. This manual is not intended to be used as a manual
for a complete water softener or filter. Certain parts of the manual will serve as aids to manufacturers in the writing and layout of
the manuals for installers and service personnel.

General Warnings
The control valve, fittings and/or bypass are designed to accommodate minor plumbing misalignments but are not designed to
Support the weight of a system or the plumbing.
Do not use Vaseline, oils, other hydrocarbon lubricants or spray silicone anywhere. A silicone lubricant may be used on black
o-rings but is not necessary. Avoid any type of lubricants, including silicone, on the clear lip seals.
The nuts and caps are designed to be unscrewed or tightened by hand or with the special plastic wrench. If necessary a pliers can be
used to unscrew the nut or cap. Do not use a pipe wrench to tighten or loosen nuts or caps. Do not place a screwdriver in the slots
on caps and/or tap with a hammer.
Do not use pipe dope or other sealants on threads. Use teflon tape on threaded inlet, outlet and drain fittings. Teflon tape is not
necessary on the nut connection or caps because of o-ring seals.
After completing any valve maintenance involving the drive assembly or the drive cap assembly and pistons, press and hold.
NEXT and REGEN buttons for 3 seconds or unplug power source jack from the printed circuit board (black wire) and plug back
in. This resets the electronics and establishes the service piston position. The display should flash all wording, then flash the
software version (e.g. 181) and then reset the valve to the service position.
All plumbing should be done in accordance with local plumbing codes. The pipe size for the drain line should be a minimum of
½”. Backwash flow rates in excess of 7 gpm or length in excess of 20’ require ¾” drain line.
Solder joints near the drain must be done prior to connecting the drain line flow control fitting. Leave at least 6” between the drain
line control fitting and solder joints when soldering pipes that are connected on the drain line control fitting. Failure to do this
could cause interior damage to the drain line flow control fitting.
When assembling the installation fitting package (inlet and outlet), connect the fitting to the plumbing system first and then attach
the nut, split ring and o-ring. Heat from soldering or solvent cements may damage the nut, split ring or o-ring. Solder joints should
be cool and solvent cements should be set before installing the nut, split ring and o-ring. Avoid getting primer and solvent cement
on any part of the o-rings, split rings, bypass valve or control valve.
Plug into an electrical outlet. Note: All electrical connections must be connected according to local codes. (Be certain the outlet is
uninterrupted.)
Install grounding strap on metal pipes.
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Table 1
Specifications
Minimum/Maximum Operating Pressures

20 psi (138 kPa) -125 psi (862 kPa)

Minimum/Maximum Operating Temperatures

40°F (4°C) - 110°F (43°C)

AC Adapter:
Supply Voltage
Supply Frequency
Output Voltage
Output Current

U.S.
120 V AC
60 Hz
12 V AC
500 mA

International
230V AC
50 Hz
12 V AC
500 mA

No user serviceable parts are on the PC board, the motor, or the AC adapter. The means of
disconnection from the main power supply is by unplugging the AC adapter from the wall.

Control Valve Function and Cycles of Operation
The AC adapter power pack comes with a 15 foot power cord and is designed for use with the control valve. The AC adapter
power pack is for dry location use only. The control valve remembers all settings for up to two hours if the power goes out. After
two hours, the only item that needs to be reset is the time of day; all other values are permanently stored in the nonvolatile memory.
The control valve does not need batteries.
Table 2 shows the order of the cycles when the valve is set up as a softener. When the control valve is used as a downflow
softener, two backwashes always occur. When the control valve is used as an upflow softener, only one backwash occurs
after brining. The OEM has the option of having the regenerant refill after the rinse cycle or have the regenerant prefill before
regeneration. If the OEM chooses to have the regenerant prefill before regeneration, the prefill starts two hours before the
regeneration time set. During the 2-hour period in which the brine is being made, treated (softened) water is still available. For
example: regeneration time = 2:00 am, prefill option selected, downflow softener. Fill occurs at 12:00 a.m., start of backwash
cycle occurs at 2:00 a.m.
When set up as a softener the backwash and rinse cycles automatically increase with increasing salt dosage. Backwashes can be
set to be NORMAL or LONGER. The option selected will apply to all backwashes.

Table 2
Regeneration Cycles Softening
Downflow
Regenerant Refill After
Rinse
1st Cycle:
2nd Cycle:
3rd Cycle:
4th Cycle:
5th Cycle:
6th Cycle:

Backwash
Regenerate
Backwash
Rinse
Fill/Dissolve
Service

Downflow
Regenerant Prefill
1st Cycle:
2nd Cycle:
3rd Cycle:
4th Cycle:
5th Cycle:
6th Cycle:

Fill/Dissolve
Backwash
Regenerate
Backwash
Rinse
Service

Upflow Regenerant
Refill After Rinse
1st Cycle:
2nd Cycle:
3rd Cycle:
4th Cycle:
5th Cycle:

Regenerate
Backwash
Rinse
Fill/Dissolve
Service

Upflow Regenerant
Prefill
1st Cycle:
2nd Cycle:
3rd Cycle:
4th Cycle:
5th Cycle:

Fill/Dissolve
Regenerate
Backwash
Rinse
Service

The control valve with a water meter can be set for Demand Initiated Regeneration (DIR) only, Time Clock operation only or DIR
and Time Clock which ever comes first, depending upon what settings are selected for Day Override and Gallon Capacity. See
Table 3.
If a control valve does not contain a meter, the valve can only act as a time clock, and day override should be set to any number
and gallon capacity should be set to off.
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Table 3
DIR/Time Clock Options
DIR

Time
Clock

Settings1

Filter
Reserve Capacity

Softener

Yes

Automatically Calculated

Yes

Yes

If desired enter a value less
than estimated capacity

Yes

Regenerant

Yes

Backwash
Only

Yes

Day
Override

Gallon
Capacity

Off

Auto

Off

Any
Number

Any
Number

Auto

Yes

Yes

Automatically Calculated

Yes

Yes

Yes

If desired enter a value less
than estimated capacity

Yes

Yes

Yes

Any
Number

Any
Number

Yes

None

Yes

Yes

Yes

Any
Number

Off

For DIR Softeners, there are two options for setting the Gallons Capacity. The Gallons Capacity is automatically calculated if
set to AUTO. Reserve Capacity is automatically estimated based on water usage if AUTO is used. The other option is to set the
Gallons Capacity to a specific number. If a specific number is set, reserve capacity is zero, unless the value is manually set (i.e. the
manufacturer intentionally sets the gallon capacity number below the calculated capacity of the system).
The control valve can also be set to regenerate immediately or at the next regeneration time by changing the Regeneration Time
Option. There are three choices for settings:
1. “NORMAL” means regeneration will occur at the preset regeneration time.
2. “on 0” means regeneration will occur when the gallons capacity reaches zero.
3. “NORMAL” and “on 0” means the regeneration will occur at the preset regeneration time unless the gallons capacity reaches
zero. If the gallons capacity reaches zero the regeneration will begin 10 minutes after no water usage.
The user can initiate manual regeneration. The user has the option to request the manual regeneration at the delayed regeneration
time or to have the regeneration occur immediately:
1. Pressing and releasing the REGEN button. “Regen Today” will flash on the display and the regeneration will occur at the
delayed regeneration time. The user can cancel the request by pressing and releasing the REGEN button. This method
of manually initiating regeneration is not allowed when the system is set to “on 0”, i.e. to immediately regenerate when
the gallon capacity reaches zero.
2. Pressing and holding the REGEN button for approximately 3 seconds will immediately start the regeneration. The
user cannot cancel this request, except by resetting the control by pressing NEXT and REGEN buttons simultaneously
for 3 seconds.
The control valve consists of the following components:
1. Drive Assembly
2. Drive Cap Assembly, Main Piston and Regenerant Piston
3. Spacer Stack Assembly
4. Injector Cap, Screen, Injector Plug and Injector
5. Refill Flow Control Assembly or Refill Port Plug
6. Drain Line Flow Control and Fitting Assembly
7. Water Meter or Meter Plug
8. Mixing Valve (optional)
9. Installation Fitting Assemblies
10. Bypass Valve (optional)

1

Day Override and Gallon Capacity can not both be set to “OFF” at the same time.
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User Display Settings

General Operation
When the system is operating one of two displays will
be shown. Pressing NEXT will alternate between the
displays. One of the displays is always the current time
of day. The second display is one of the following: days
remaining or gallons remaining. Days remaining are the
number of days left before the system goes through a
regeneration cycle. Capacity remaining is the number of
gallons that will be treated before the system goes
through a regeneration cycle. The user can scroll
REGEN TODAY will be
between the displays as desired.
displayed if a regeneration

OR

is expected “Tonight.”

If the system has called for a regeneration that will
occur at the preset time of regeneration, the words REGEN
TODAY will appear on the display.
When water is being treated (i.e. water is flowing through
the system) the word “Softening” or “Filtering” flashes on
the display if a water meter is installed.

Regeneration Mode
Typically a system is set to regenerate at a time of low water usage. An example of a
time with low water usage is when a household is asleep. If there is a demand for water
when the system is regenerating, untreated water will be used.
When the system begins to regenerate, the display will change to include information.
about the step of the regeneration process and the time remaining for that step to be completed. The system runs through the steps
automatically and will reset itself to provide treated water when the regeneration has been completed.
Manual Regeneration
Sometimes there is a need to regenerate the system sooner than when
the system calls for it, usually referred to as manual regeneration.
REGEN TODAY will
There may be a period of heavy water usage because of guests or a
Flash if a regeneration
heavy laundry day.
is expected “Tonight.”
To initiate a manual regeneration at the preset delayed regeneration
time, when the regeneration time option is set to “NORMAL” or
“NORMAL + on 0”, press and release “REGEN”. The words “REGEN TODAY” will flash
on the display to indicate that the system will regenerate at the preset delayed regeneration time. If you pressed the “REGEN”
button in error, pressing the button again will cancel the request. Note: If the regeneration time option is set to “on 0” there is no
set delayed regeneration time so “REGEN TODAY” will not activate if “REGEN” button is pressed.
To initiate a manual regeneration immediately, press and hold the “REGEN” button for three seconds. The system will begin to
Regenerate immediately. The request cannot be cancelled.
Note: For softeners, if brine tank does not contain salt, fill with salt and wait at least two hours before regenerating.

Models ending in CL880 or CL2880
STEP 1U

STEP 2U
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Set Time of Day
The user can also set the time of day. Time of day should only need to be set after
extended power outages or when daylight saving time begins or ends. If an extended
power outage occurs, the time of day will flash on and off which indicates the time of day
should be reset.
Step 1U – Press SET CLOCK.
Step 2U - Current Time (hour): Set the hour of the day using ▼or ▲ buttons AM/PM
toggles after 12. Press NEXT to go to step 3U.

STEP 3U

Step 3U - Current Time (minutes): Set the minutes of the day using ▼or ▲ buttons.
Press NEXT to exit Set Clock. Press REGEN to return to previous step.

Power Loss
If the power goes out for less than two hours, the system will automatically reset itself. If an extended power outage occurs, the
time of day will flash on and off which indicates the time of day should be reset. The system will remember the rest.
Error Message
If the word “ERROR” and a number are alternately flashing on the display contact the OEM
for help. This indicates that the valve was not able to function properly.
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Front Cover and Drive Assembly
Drawing No.
1
2
3
4
5
6
Not Shown

Not Shown

Order No.
V3175-01
V3107-01
V3106-01
V3108
V3110
V3109
V3002
V3186
V3186

Description
WS1.Front.Cover.ASY
WS1.Motor
WS1 Drive Bracket & Spring Clip
WS1 PC Board
WS1 Drive Gear 12x36
WS1.Drive.Gear.Cover
WS1.Drive.ASY
WS1 AC Adapter 110V-12V
WS1 AC ADAPTER 110V-12V

Quantity
1
1
1
1
3
1
*
1

V3186EU WS1 AC ADAPTER 220-240V-12V EU
V3186UK WS1 AC ADAPTER 220-240V-12V UK
V3186-01 WS1 AC ADAPTER CORD ONLY

1

* Drawing number parts 2 through 6 may be purchased as a complete assembly, part V3002.

1

4

6

5

2

3

Page 9

Models ending in CL880 or CL2880
Drive Cap Assembly, Downflow Piston, Upflow Piston, Regenerant Piston and Spacer Stack Assembly
Drawing No.
1

Order No.
V3005

2

V3004

Drive Cap ASY

1

3

V3178

WS1 Drive Back Plate

1

4a

V3011*

WS1 Piston Downflow ASY

4b

V3011-01*

5

V3174

WS1 Regenerant Piston

1

6

V3135

O-ring 228

1

7

V3180

O-ring 337

1

8

V3105

O-ring 215 (Distributor Tube)

1

V3001

WS1 Body ASY Downflow

Not Shown

Description
WS1 Spacer Stack Assembly

Quantity
1

1

WS1 Piston Upflow ASY

V3001-02

WS1 Mixing Valve Body ASY

V3001UP

WS1 Body ASY Upflow

1

V3001-02UP WS1 Mixing Valve Body Upflow ASY
*V3011 is labeled with DN and V3011-01 is labeled with UP.
Note: The regenerant piston is not used in backwash only applications.
Drawing No. Order No.
Des cription
1
V3005 Spacer Stack As s em bly
2
V3004 Drive Cap ASY
3
V3178 WS1 Drive Back Plate
4a
V3011 WS1 Pis ton Downflow ASY
4b
V3001-01 WS1 Pis ton Upflow ASY
5
V3174 WS1 Regenerant Pis ton
6
V3135 O-Ring -229
7
V3180 O-Ring -337
8
V3105 O-Ring -215

Quantity
1
1
1
1
1
1
1
1
1

3

1

4a

Black Plug

2
5

4b

6

7
8
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Injector Cap, Injector Screen, Injector, plug and O-Ring
Drawing No.
1
2
3
4

5

Not Shown
Not Shown

Order No.
V3176
V3152
V3177
V3010-1Z
V3010-1A
V3010-1B
V3010-1C
V3010-1D
V3010-1E
V3010-1F
V3010-1G
V3010-1H
V3010-1I
V3010-1J
V3010-1K
V3170
V3171

Description
Injector Cap
O-ring 135
Injector Screen
WS1 Injector ASY Z Plug
WS1 INJECTOR ASY A BLACK
WS1 INJECTOR ASY B BROWN
WS1 INJECTOR ASY C VIOLET
WS1 INJECTOR ASY D RED
WS1 INJECTOR ASY E WHITE
WS1 INJECTOR ASY F BLUE
WS1 INJECTOR ASY G YELLOW
WS1 INJECTOR ASY H GREEN
WS1 INJECTOR ASY I ORANGE
WS1 INJECTOR ASY J LIGHT BLUE
WS1 INJECTOR ASY K LIGHT GREEN
O-ring 011
O-ring 013

Quantity
1
1
1
1

1

*
*

Note: For upflow piston, injector is located in the up hole and injector plug is in the other hole. WS1 upflow
bodies are identified by having the DN markings removed. For a filter that only backwashes injector plugs
are located in both holes.
1

2

3

4
5
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Refill Flow Control Assembly and Refill Port Plug
Drawing No.
Order No.
Description
1
V3195-01
WS1 Refill Port Plug ASY
2
H4615
Elbow Locking Clip
3
JCP-P-6
Polytube insert 3/8”
4
JCPG-6PBLK Nut.3/8”.
5
H4613
Elbow.Cap.3/8”
6
V3163
0-ring 019
7
V3165-01*
WS1 RFC Retainer ASY
8
V3182
WS1 RFC
Not Shown
H4650
Elbow.½”.with.nut.and.insert
*Assembly includes V3182 WS1 RFC.

Quantity
This part is required for backwash only systems
1
1
1
1
1
1
1
Option

5

4
3

1

6

7

8

2

Water
Flow
Proper RFC orientation
directs refill water flow
towards the washer face
with rounded edge and
text.
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Drain Line – 3/4”
Drawing No.
1
2
3
4
5
6

7

Order No.
H4615
PKP10TS8-BULK
V3192
V3158-01
V3163
V3159-01
V3162-007
V3162-010
V3162-013
V3162-017
V3162-022
V3162-027
V3162-032
V3162-042
V3162-053
V3162-065
V3162-075
V3162-090
V3162-100

Description
Elbow Locking Clip
Polytube insert 5/8
WS1.Nut.¾.Drain.Elbow
WS1.Drain.Elbow.¾.Male
O-ring 019
WS1 DLFC Retainer ASY
WS1 DLFC 0.7 gpm for ¾
WS1.DLFC.1.0.gpm.for.¾
WS1.DLFC.1.3.gpm.for.¾
WS1 DLFC 1.7 gpm for ¾
WS1.DLFC.2.2.gpm.for.¾
WS1 DLFC 2.7 gpm for ¾
WS1.DLFC.3.2.gpm.for.¾
WS1.DLFC.4.2.gpm.for.¾
WS1 DLFC 5.3 gpm for ¾
WS1 DLFC 6.5 gpm for ¾
WS1 DLFC 7.5 gpm for ¾
WS1.DLFC.9.0.gpm.for.¾
WS1.DLFC.10.0.gpm.for.¾

Quantity
1
Option
Option
1
1
1

One DLFC
Must be
used.if.¾.
fitting is
used

Valves are shipped without drain line flow control (DLFC) - install DLFC before using. Valves
are shipped without ¾ nut for drain elbow (polytube installation only) and 5/8" polytube insert
(polytube installation only).

2
4

3

5

6
1

Water
Flow
Proper DLFC orientation directs water flow
towards the washer face
with rounded edge.

7
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Water Meter, Meter plug and Mixing Valve
Drawing.No.
1
2
3
4
5
6

Order.No.
V3151
V3003*
V3118-01
V3105
V3003-01
V3013

Description
WS1.Nut.1”.QC
WS1.Meter.ASY
WS1.Turbine.ASY
0-ring 215
WS1 Meter Plug ASY
Mixing Valve

Quantity
1
1
1
1
1
Optional

*Order number V3003 includes V3118-01 WS1 Turbine Asy and V3105 O-ring 215.

4

6

5

3

2

1
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Table 15
Troubleshooting procedures
Problem

1. Timer does not display.
time of day

2. Timer does not display
correct time of day

3. No softening/filtering
display when water is
flowing

4.. Control valve regenerates
at wrong time of day

a.
b.
c.
d.
a.
b.
c.
a.
b.
c.

Possible Cause
AC adapter unplugged
No electric power at outlet
Defective AC Adapter
Defective PC board
Switched outlet
Power outage
Defective PC board
Bypass valve in bypass position
Meter connection disconnected
Restricted/stalled meter turbine

a..
b.
c.
d.
a..
b.
c.
a.
b.
c.

d. Defective meter
e. Defective PC board
a. Power outages

d.
e.
a.

b. Time of day not set correctly
c. Time of regeneration incorrect
d. Control valve set at “on 0”
(immediate regeneration)
e. Control valve set at NORMAL +
on.0
a. Control valve has just been
serviced

b.
c.
d.

5. ERROR followed by code
b. Foreign matter is lodged in control
number
valve
c.
High drive forces on piston
Error Code 1001 -Unable to
Recognize start of regeneration
d. Control valve piston not in home
Error Code 1002 –
position
Unexpected stall Error Code
1003 – Motor ran to long,
timed out trying to reach next
cycle position
e. Motor not inserted fully to engage
Error Code 1004 - Motor ran
pinion, motor wires broken or
to long, timed out trying to
disconnected, motor failure
reach home position
f. Drive gear label dirty or damaged,
missing or broken gear
If other Error Codes display
g. Drive bracket incorrectly aligned
contact the factory.
to back plate
h. PC board is damaged or defective
i. PC board incorrectly aligned to
drive bracket

e.
a.

b.
c.
d.

e.

Solution
Connect power
Repair outlet or use working outlet
Replace AC Adapter
Replace PC board
Use uninterrupted outlet
Reset time of day
Replace PC board
Put bypass valve in service position
Connect meter to PC board
Remove meter and check for rotation
or foreign material
Replace meter
Replace PC board
Reset control valve to correct time of
day
Reset to correct time of day
Reset regeneration time
Check control valve set-up procedure
regeneration time option
Check control valve set-up procedure
regeneration time option
Press NEXT and REGEN for 3 seconds
or unplug power source jack (black
wire) and plug back in to reset control
valve
Check piston and spacer stack assembly
for foreign matter
Replace piston(s) and spacer stack
assembly
Press NEXT and REGEN for 3 seconds
or unplug power source jack (black
wire) and plug back in to reset control
valve
Check motor and wiring. Replace
motor if necessary

f. Replace or clean drive gear
g. Reseat drive bracket properly
h. Replace PC board
i. Ensure PC board is correctly snapped
on to drive bracket
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Problem

6. Control valve stalled in
regeneration

7. Control valve does not
Regenerate automatically.
when REGEN button is
depressed and held

a.
b.
c.
d.
e.
f.
g.
a.
b.
c.
d.
a.

Possible Cause
Motor not operating
No electric power at outlet
Defective AC Adapter
Defective PC board
Broken drive gear or drive cap assembly
Broken piston retainer
Broken main or regenerant piston
AC Adapter unplugged
No electric power at outlet
Broken drive gear or drive cap assembly
Defective PC board
By-pass valve in bypass position

8. Control valve does not re- b. Meter connection disconnected
generate automatically but c. Restricted/stalled meter turbine
does when REGEN button
is depressed
d. Defective meter
e. Defective PC board
f. Set-up error
a. Power has been out more than
two hours, the AC Adapter was
unplugged and then plugged
9. Time of day flashes on and
back into the wall outlet, the AC
adapter plug was unplugged and
off
then plugged back into the board
or the NEXT and REGEN buttons
were pressed to reset the valve.
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a.
b.
c.
d.
e.
f.
g.
a.
b.
c.
d.
a.
b.
c.
d.
e.
f.
a.

Solution
Replace motor
Repair outlet or use working outlet
Replace AC Adapter
Replace PC board
Replace drive gear or drive cap assembly
Replace drive cap assembly
Replace main or regenerant piston
Connect AC Adapter
Repair outlet or use working outlet
Replace drive gear or drive cap assembly
Replace PC board
Put bypass valve in normal operation
position
Connect meter to PC board
Remove meter and check for rotation
or foreign matter
Replace meter
Replace PC board
Check control valve set-up procedure
Reset the time of day

