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PR Front Cover and Drive Assembly
Drawing No. Order No. Description Quantity
1 V3692-01PW WS1LP FRONT COVER ASY PURITAN HSBY/BLK 1
2 V3107-01 WS1 MOTOR 1
3 V310601 WS1 DRIVE BRACKET & SPRING CLIP 1
4 V3757PRBOARD WS1THRU2L/2 PR PC BOARD REPLACE 1
5 V3110 WS1 DRIVE GEAR 12X36 3
6 V3109 WS1 DRIVE GEAR COVER 1
V3186 WS1 ACADAPTER 110V12V
V3186EU WS1 AC ADAPTER 22@40V-12V EU
Not Shown V3186UK WS1 AC ADAPTER 22@240V-12V UK !
V318601 WS1 AC ADAPTER CORD ONLY
Not Shown V3690 WS1LP DRIVE BACK PLATE 1

Refer to Control Valve Service Manual
for other drawings and part numbers.

Relay Speciftations: 12V DC Relay with a coil resistance not
less than 80 ohms. If mounting the relay under the cover check
for proper mounting location dimensions on the backplate.

AC Adapter U.S. International Wiring For Correct On/Off Operation
Supply Voltage 120VAC | 230V AC PC Board Relay Terminal Block Relay
Supply Frequency 60 Hz 50 Hz RELAY1 Coil -
Output Voltage 12V AC 12V AC COM Coil +
Output Current 500 mA 500 mA RELAY2 Coil -

See page 6 for this

button’s function

Correct
Battery —» L
Orientation

< Battery replacement is
3 volt lithium coin cell
type 2032.

When replacing the battery, align
Positives and push down to fully seat.

}

-

R0

A

Battery Fully Seated
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OEM General Programming Instructions

The control valve offers multiple procedureatthllow the valve to be modéfl to suit the needs of the installation. These
procedures are:

A OEM Configuration Setup A User Dispay Setting
A OEM Softener System Setup A Diagnostics
A OEM Filter System Setup A Valve History

A Installer Display Settings

Tables 1 and 2 show cycle order when the ea@dvset up as a softener diefi.
Table 1 Regeneration Cycles Softening

Downflow Regenerant WSLPR only WSLPR only
Downflow Regenerant RéffiAfter Rinse "ed Up flow Regenerant Up flow Regenerar®refil
Prefi ll . .
Refill After Rinse
1sCycle:  Backwash 1stCycle:  Fill 1stCycle: UP Brine IstCycle:  Fill
2MdCycle:  dn Brine 2rdCycle:  Softening 2" Cycle: Backwash 2MCycle:  Softening
39Cycle:  Backwash 3dCycle: Backwash 34Cycle:  Rinse 39Cycle: UP Brine
4nCycle:  Rinse 4nCycle:  dn Brine anCycle:  Fill 4nCycle:  Backwash
shCycle:  Fill 5hCycle:  Rinse 5hCycle:  Rinse
Table 2 Regeneration Cycles Filtering
Downflow Regenerant RéffiAfter Rinse No Regenerant
1stCycle:  Backwash 1¢'Cycle:  Backwash
2"Cycle:  dn Regenerant Draw 27Cycle: Rinse

3dCycle:  Backwash
4"Cycle:  Rinse
5hCycle:  Fill

The control valve with a water meter can be set for Demand Initiated Regeneration (DIR) only, Time Clock operation BréndrirheClock which ever
comes fist, depending upon what settings are selected for Day Override and Gallon Capeeifjable 3.

If a control valve does not contain a meter, the valve can only act as a time clock, and day override should be sethierarydgallon capacity should be set
to off.

Table 3 DIR/Time Clock Options

Ti Filter Settings
ime .
DIR Reserve Capacity Softene :
Clock Regenerant | Backwash Only Days to REGEN Gallon Capacity
Yes Automatically calculated Yes Off Auto
Yes If desired enter a value less than Yes Yes Yes Off
) . Any Number
estimated capacity
Yes Yes |Automatically calculated Yes Any Number Auto
Yes Yes |If desired enter a value less than Yes Yes Yes
. . Any Number Any number
estimated capacity
Yes |[None Yes Yes Yes Any Number Off

For DIR Softeners, there are two options for setting the Gallons Capacity. The Gallons Capacity iscalljocadtulated if set to AUTO. Reserve Capacity is
automatically estimated based on water usage if AUTO is used. The other option is t@sdibtieCapacity to a specific number. If a speaifimber is set,

reserve capacity is zero, unless the gatumanually set (i.e. the manufacturer intentionally sets the gallon capacity number below the calculated capacity of the
system).

A unique feature of this control valve is the ability to display actual water usage for the last 63 days. The valugsaraih | y--®t oMé&d sas
means the value is unknown. As days passeas ar e st o r avdr thke sctudl Buinbef af gallonsoThd cbunting of the gallons starts at the
regeneration time. If no regeneration time can be set (i.e. when tleeivalet for immediate regeneration) the counting of gallons starts at 12 a.m.

Day 1 is yesterday, day 2 the day before yesterday, etc. As new values are added the oldest history disappears.

Another unique feature is that the valve automaticallycakewdat a r eserve capacity when set up as a so
and the fARegeneration Time Optionodo set to ADELAY REGENO @pallohdDELAY
capacity remaining immediately prito the preset regeneration time. A regeneration will occur if the actual reserve capacity is less than the gallons
capacity remaining. The actual reserve capacity is calculated by using the estimated reserve capacity and adjustiogiit figp actubusage.

The estimated reserve capacity for a given day of the week is the maximum value stored for the lastttivise warter usages (i.e. more than 20
gallons/day) in seven dajntervals.

L See Installer Display Settings, OEBbftener System Setup and OEM Filter System Setup for explanations of Day Override and Gallon Capacity.
2Days to REGEN and Gall on Capacity can not both be set to AOFFO at
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To Al ock out 0 ac chedistorydisplad and modibasiond t@ setingsdexcepahardness, day override, time

of regeneration and time of day by anyone but the manufacturer KprdSEXT, &£, and CLOCK in sequence after settings

are made. To fiunl ocko, so ot laebe made, prpss, NEXT, A, and CUOEKivi ewed and
sequence.

When in operation normal user displays such as time of day, volume remaining beforeategengesent dlw rate or days
remaining before regeneration are shown. When stepping through a procedlutmytibns are pressed withiwdi minutes, the
display returns to a normal user displayyAchanges made prior to thediminute time out are incorporated.

To quickly exit OEM Softener Sap, OEM Filter Setup, OEM Comgjuration Setup, Installer Displ&ettings, Diagnostics or
Valve History press CLOCK. Any changes made prior to the exit are incorporated.

To clear the Service Call reminder, pressAhendK buttons simultaneously while CALL is displayed.

When desired, all information in Diagnostics, the Program and User Settings may be reset to defaults when the valve is
installed in a new location. To reset, press NEXT ang buttons simultaneously togo to the Softening/Filtering Type
screen. Presge and k simultaneously to reset Diagnostics to zero and the Program and User Settings to defaults. The time

will be reset to 12:00 P.M.

Sometimes it is desirable to have the valve initiate and completegeoerations within 2dours and then return to the pe¢
regeneration procedure. |t is possible to do a double rege
+ | MMEDI ATEO in OEM Softener Syst edmaddable tegenevationnOEM Fi | t er Sy

1.Press t he AREGEGSENTODAY wit frashamticealisplay.
2Press and hold the AREGENO button for three seconds until

Once the valve has completed the immediate regeneration, thenithkegyenerate one more time at the preset regeneration time.

Proportional Brining

ft he system i s s eawsaftgner the corrol paiveedan alsd be $ebto nopnal briproportional brining.

TTTOaT This step will appear after Step 7S and befdtep 8S ithe system is set up as a pltefp
flow softener. The following options can be selected:
SET F| LL ANORMAL FILL - System always prdfs with the salt level selected.
A PROPORTIONAL FILL- If proportional brinings selected, the actual salt fime
will be calculated by dividing the actual volume of treated water used by the full volumetric
capacity, then multiplying tk value by the maximum saltlftime.

Qo?v" Press NEXT to go to the next step. Press REGEN to return to the previous step.

Backlight Contol

As an energysaving feature, the control will automatically turn off the display illumination after 5 minutes of keypad inactivity,

or 'a minute after the last use of treated water. Any further keypad activity or water useilkiliniaate the display fota or 5

minutes. The Energy Saver feature default is ON.

The Master lllumination button is located in the lower right hand portidheoboard. The purpose of the button is to manage the
keypad backlights and the Energy Saver feature. When the keypad backlights are OFF, pressing and holding this button for abou
5 seconds will turn the lights ON, and turn the enesayer feature OFRyh i ¢ h  wi | | be indicated with
SAVER OFFO. I f the button is not held wuntil the Energy Sav
keypad will both go OFF after 5 minutes of no keypad activity. (The keypad backiidihtsmain OFF until either the Master
lllumination or any keypad button is pressed to turn them back ON.)
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OEM Configuration Setup

SteplCST Press NEXT ané simultaneously for 3 seconds and release. Then press NEX& and

simultaneouslydr 3 seconds and release. If screen in Step 2CS does not

QOA

appearin5 v seconds the lock on the valve is activated. To unlock pre$EXT, £, and
CLOCK in sequence, then press NEXT andsimultaneously for 3 seconds and release.
Then press NEXT andk simultaneously for 3 seconds and release.

QQ? \,
Step 2CSi VALVE TYPE Usethekork t o sel ect 1.0 for 10 valve, 1
valve, 2.0L for | __ A .| 2L valve or 2%hed20Lor2.0B selectes,lav aditional
screen will ' - appear. It is used to seteghich size fl ow meter is to be used with the valve,
1.5,2.0o0r Variable Meter Calibration. When the Variable Meter feature is selected, enter
the desired QOA number of pulses per gallon that the fl ow meter will generate. Press NEXT to
go to Step v 3CS. Pres REGEN to exit OEM cycle sequence.

METER SIZE . VARIABLE ME'I:‘E‘E'

SET 2 ﬂ IN . SET 2 U PPG
Step 3CSi - When 2.0L or 2.0 are selected, an additional scregn Ak

will appear. Itis

2.0.

Variable meter
Press NEXT to

used to select which sizeofll meter is to be used with the valve, 1.5 or

pulses of 0.4150.0 PPG can also be selette
go to Step 4CS. Press REGEN to return to previous step.

QQ@

Notee When using the WS2 valve, if A2.0LO0 is set instead o
the ADRAWO cycle the piseammomwidddest aClleamdt e nerradre a@aodd
buttons simultaneously until the valve resets, thegrogram valve to proper valve type setting.
Step 4CS Allows selection of one of the following using tleork buttons:
ALTERNATOR MAV A the Control Valve to have no hard water bypass;
SET A the Control Valve to act as an alternator; or
A the Control Valve to have a separate source during the regeneratiorSel@te OFF when neither of these

QQ@

features areised.

Only use Clack No Hard Water Bypass Valves or Clack Motorized Alternating Valves (MAV) with these selections.
Cl ack No Hard Water Bypass Valves (10 or 1ithazheo V3070
alternator or separate source fuoes. The V3063 and V3063BSPT motorized alternating valves are not

designed to be used as a no hard water bypass or separate source inlet if the pressure differential is more than 60 ps

Configuring the Control Valve for No Hard Water Bypass Operation:

Select nHbP for control operation. For no hard water bypass operation the three wire connector is not used.

2When using the WS2 control valve, the circuit board software haw& valve selection choices of 2.0 and 2.0L. The WS2 valve must be set
for the 2.0 valve type during programming. If the software version does not have both the 2.0 and 2.0L selections,uraetauifhyent
supplierfor a replacement circuit board. When using the WS2L valve with older version software that does not have both 2.0adectipOL s
choices, the valve must be set to 2.0 during programming. If a WS2L valve is being used with newer version softwareadtie? 9 and 2.0L
selection choices, the valve must be set to 2.0L during programming.



Page 6

PR Manual

Selection requires that a connection to MAV or a Clack No Hard Water Bypass Valve is made to the two pin
connector labeled MAV MTR located on thenped circuit board. If using a MAV, the A port of the MAV must be

NO HARD BYPAS
VNN 10000000000
SET

plugged and the valve outlet connected to the B port. When set to nHbP the MAé dillven closed before the
first regeneration cycle that is not FILL or SOFTENING or FILTERING, andriven open after the last
regeneration cycle that is not FILL.

NOTE: If the control valve enters into an error state during regeneration mode, the no hard water bypass valve willitemaireiri state until

the error is corrected and reset.

Selectng the Control Valve to act as an alternator:

Prior to starting the programming steps, connect trhleNTEBRE@E@NNEQT owi
the meter cord to either control valve to the threecpomn nect or | abel ed AMETER | NPU]T
Softener Valve Programming Steps
Set to ALTA Setto ALTB
Connect ALTA valve to Connect ALTB valve to
OEM Cycle Sequence Step4CS |connect the MAVGés two connections between the ALTB valve and the MA
pin connector | abel ed are made.
valve
Softener System Setup Step 8S Set to AAUTOO Set to AAUTOO
Softener System Setup Step 9S Set regeneration ti me Setregeneat i on ti me optio
Installer Display Setting Step 3l Set Days Between R Set Days Between Rs
If set up for a fi Ilter, in Step 7F set Vol ume Ca ptg3ldelgctDaysn
Bet ween Regen AOFFO.
[ ! | [ ! |
T L[] I 1] T LT I 1]
Retracted Extended
Valve AAO in ServiValve fABO0O in Ser

MAYV piston rod Retracted MAYV piston rod Extended

Note: Clack Twin Alternator Operations

Step

ATwin alternating systems can be programmed wilayaoverride setting combined with the normal voldmased regeneration programming. A
twin dternating system in this cogfiiration will then regenerate based on the volume used or the day override if there is a period of low water

usage.

ATwin alternatilg systems can be programmed as a time clock only basaeraing system. In this cogfiration, the days remaining are
counted only on the unit that is in service. The unit in StanMode only notes days in diagnostics, which results in time clogktoim

regeneration initiation.

ATwin alternating systems can be programmed for a delayed regeneration time. The system will allow an immediate trandi&¥dabth

switch tanks and place a fully regenerated unit in service once a unit becomes exfiestetiausted unit will then be placed into Stagd

Mode and allowed to have a delayed regeneration at thseptene.

NOTE: If the control valve is in an error state during regeneration mode the MAV will close the B port and keep opemtthetithe error is

corrected and reset.

For Clack Corporation alternator systems using the WS1, WS1.25, WS1.5 and WS2L valve¥yS2L Valves

WS1, WS1.25, WS1.5,
WS2 Valvethere will

be an option to delay the last two steps of regeneration (Rinse and Fillusngtipr to a return to Service. Upon completion of the initial

regeneration steps, the valve will enter Standby. If the Delayed Rinse and Fill is not set to ON, the regeneratioreditignoedy, without

any delays between cycles.

For Clack Corporabn alternator systems using the WS2 valve, when NEXT is pressed after selecting ALTA or ALTb, a display will allowtthe user

set the amount of preervice rinse time for the stand by tank just prior to returning to service.

Corfiguring the Control Vale for Separate Source Operation:

Select Separate Source Enabled for control operation. For separate source operation the three wire connector

is not used.
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Selection requires that a connection to a Clack Motorized Alternator Valve (MAV) is mad QLTERNATOR MAV ALTERNATOR MAV
to the twopin connector labeled MAV MTR located on the printed circuit board. The C pd rgET ALT A A A
of the MAV must be connected to the valve inlet and the A port connected to the separgfe Flml A |

source used during regeneration. The B port must be connected to the feed water supply.

C)O@ @Q@
When set to Separate Source Enabled the MAVheiltiriven closed before thedi

regeneration cycle, and be driven open after the last regeneration cycle.

DELAYED RINSE+FILL PRE-SERVICE RINSE
NOTE: If the control valve enters into an error state during regeneration mode, the MAV| WHI SET MIN
reman in its current state until the error is corrected and reset. y
. D) G o>
Press NEXT to go to Step 5CS. Press REGEN to return to previous step. O O
STEP 5CS Step 5CSi Set Aux MAV Output to operate in one of
T three modes: SEPERATE SOURCE
. . ) LRty i
AUX MAav BEE, TIME i Output is activated at a set time after the sifart SET ENA E
- M D D E regeneration, for a speafi length of time.

SEP SOURCE: Allows Auxiliary MAV to switch
positions before the start of regeneration and then switch back at the end of regeneration.

OO @ OFFi Deactivates this output.
T v Press NEXT to go to Step 6CS. Press REG&NMturn to previous step.

STEP 6CS

Step 6CSi Allows selection of an outside signal to control the initiation of a regeneration. Selection only matters if a
connection is made to the two pin connector labeled DP SWITCH located on the printed circuit board.

OFFi Feature not used

NOTE: In a twin alternating system each control must have a separate dP signal or dP switch.

One dP signal or one dP switch cannot be used for both controls.

ON 0 REGI If the dP switch is closed for an accumulative time of 2 minutegeneration will be signaled to the

©O< > unit. In a twin alternating sgem the MAV will transition fist to switch units so that the signaled unit can start

regeneration. After the MAV is fully transitioned the regeneration begins immediately. Note: Far WS2L
control valves programmed for twin alternating: i f ot
feature is not available.
DELAY REGT If the dP switch is closed for an accumulative time of 2 minutes a regeneration will occur &ethdest delayed regeneration time. In
a twin alternating system once the dP switch is triggbetmeeanestttee PC E
control will switch tanks and the triggered unit will then go into regeneratio
Note: For WST WS2L control valves programmed for twin alternating: if the dP function
ADELAY REGO is set, the Delayed Rinse and Fill fea
HOLD REGT If the dP switch is closed a regeneration will be prevented from occurring tivaieis switch
closure. In a twin alternating system the regeneration of a unit can be prevented upon switch closure. If the unit
depletes the capacity down to zero it will not be allowed to switch tanks to regenerate until the switch is open.
Note: For W511 WS2L control valves programmed for twin alternating the Delayed Rinse and Fill feature can
be set in conjunction with the AHOLD REGO if desir
Press NEXT to go to Step 7CS. Press REGEN to return to previous step.

STEP 7C9
MULTI REGEN TIMES Step 7CSi Multiple Regeneations: Set the number of regenerations that will occur on the day of regeneration. When
this feature is active, two to four regeneration cycle times are possible on the scheduleggendtiation day. MuHi
SET N U M B EP HFE'| regeneration days are determined by the nurabéays set in the Day Between Regen Setting (Step 31). OFF will
\ cancel this feature and limit the amount of Regen Times to one. Display is ongadvifeBtep 9S or 5F is set to OFF

Press NEXT exit Confjuration Setup. Press REGEN to return to prevstep.

@Q@
OEM Softener System Setup

Softening Cycle Programs Fill  [Soft |BW B:Daw B;\?W BW [Rinse Fill
SOFTENING DN POST X X X X X
SOFTENING DN PRE X X X X X
SOFTENI NG UP POST X X X X
SOFTENI NG UP PRE X X X X X

Cycle Units Range Default
Backwash Minutes 1-120 or OFF 8
Rinse Minutes 1-120 or OFF 4
Draw (UP or DN) Minutes 1-180 or OFF 60
Fill (all e LBS 0.1-200.0 or OFF 9.5
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| f
(Step 7S).
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QQ@
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SET ! MIN
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DRAW TIME
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MIN
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oo@

BACKWASH TIME

A

SET ! MIN

=090

1
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RINSE TIME
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SET |
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oo@
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Softening Minutes 1-480 or OFF

240

Minutes 01-99.0 or OFF 6.0

Fill (20

a dwaontdyalve is programmed for prdifthe proportional brining display will appear after the grains capacity display.

Step 1Si Press NEXT an@ simultaneously for 3 seconds and release. If screen in Stepeahot
appear in 5 seconds the lock on the valve is activated. To unlockprétsXT, £, and CLOCK in
sequence, then press NEXT andsimultaneously for 3 seconds and release.

Step 2SI Choose the SOFTENING program desired (see table) using tree button. Press NEXT
to go to Step 3S. Press REGEN to exit OEM Softener System Setup.

Step 3SI Select the time for therft cycle using the or £ button. Press NEXT to go to Step 4S.
Press REGEN to return to previous step.

Step 4Si Select the time fothe second cycle using tkeor £ button. Press NEXT to go to Step 5S.
Press REGEN to return to previous step.

Step 5Si Select time for the third cycle using tkeor £ button. Press NEXT to go to Step 6S. Press
REGEN to return to previous step.

Step 6Si Select the time for the fourth cycle using theor £ button. Press NEXT to go to Step 7S.
Press REGEN to return to previous step.
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GRAINS OF CAPACITY

||||||||||||

SET

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

RESERVE CALCULATOR

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

SET

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

RELAY 1 €

SET

QQ@

RELAY 2 OF]

i
QQ@
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Step 7SI Select the LBS or MIN for the fiih cycle using th& or &£ button. When 2.0 is selected in
Step 2CS, FIL is on minutes. WS2 valves are shippedrirthe fictory with a refi fl ow control of
2.2 gpm (8.3 Ipm). Press NEXT to go to Step 8S. Press REGEN to return to previous step.

Step 8Si Set Grains Capacity using teor k button. The ion exchange capadiyn grains of hardness as

calcium carbonate for the system based on the pounds of salt that will be used. Ghkylateds of salt using

the fill time previously selected. Graiapacity is affected by thdlftime. The grains capacity for thelscted

fill time should be confied by OEM testing. The capacity and hardness levels entered are used to automatically
calculate reserve capacity when gallon capacity is set to AUTO. Press NEXT to go to Step 9S. Press REGEN to
return to previous step.

Step 9Si Set Volume Capacity using the or k button. If value is set to:

A AAUTOO0 capacity will be automatically calcul ated
AOFFO regeneration will be bas erdisgap3etingyStep8l);darhe day
A AGALS BETWEEN RE GE N odbe based @ftihe vald speeifh  wi | |

If AOFFO or a number is used, hardness display wil!/
See Setting Options Table for readetail. Press NEXT to go to Step 10S. Press REGEN to return to previous step.

Step 10S' Set Regeneration Time Options using zher k button. If value is set to:

A ADELAYED REGENO means regeneration will occur at
A Al MMEDI ATEO means regeneration will occur i mmedi
A ADELAY + | MMEDI ATEO® means neoétgedoliosinggat i on wi l |l occu

0 the preset time when the volume capacity fadloty the reserve or the speeili number of days between
regeneratios is reached whichever comesftj or
0 immediately after 10 minutes of no water usage when the volume capsaihes 0 (zero).
See Setting Options Table for more detail. This screen is not viewed if Step 8S is set to OFF. Press NEXT to go t
Step 11S. Press REGEN to return to previous step.

Step 11S:Set Relay 1 MODE operation using tieor k button. The choices are:

TIME: Relay activates at a set time after the start of a regeneration and then deactivates after a set period of time.
GALLONS: Relay activates after a set number of gallons have been used while in service, for a ptesebéiura

time.

REGEN GAL: Relay activates every set number of gallons have been used while in service or during regeneration
for a preset duration of time.

OFF: Deactivates this output.

Press NEXT to go to Step 12S. Press REGEN to return to previous step.

Step 12S:Set Relay 2 MODE operation using tieor k button. The choices are:

TIME: Relay activates at a set time after the start of a regeneration and then deactivates after a set period of time.
GALLONS: Relay activates after a set number of gallons have been used while in service, for a ptesebéiura

time.

REGEN GAL: Relay activates every set number of gallons have been used while in service or during regeneration
for a preset duration of time.

OFF: Deactivates this output.

Press NEXT to go to Step 13S. Press REGEN to return to previous step.
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Step 13S:Set scheduled service alarm using4her k . Available options are OFF, TIME, ON GAL or BOTH.

Selecting OFF disables this feature. If OFF is selected press NEXT to exit OEM System Setup. If TIME, ON GAL or
BOTH is selected press NEXT to select the TIME and/or ON GAL values. See Steps Bt 58dPress REGEN

to return to the previous step.

Step 14S:Status display Time remaining until Service Alarm generation. Only appears if TIME or BOTH is set in
Step 13S. To change duration time, press and hola thedk buttons for about 3 secondstil SET appears, and

the number fishes. Us& ork to select the new value. Press NEXT to either exit OEM Softener System Setup or
go to Step 15S if BOTH was selected in Step 13S. Press REGEN to return to the previous step.

Step 15S:Status display Volume remaining until Service Alarm generation. Only appears if GAL or BOTH is
set in Step 13S. To change the volume between service calls, press and ko&ththe buttons for about 3
seconds untiSET appears, and the numbessfies. Us& ork to selet the new value. Press NEXT to exit OEM
Softener System Setup. Press REGEN to return to the previous step.

RETURN TO NORMAL MODE



























