




Removing the Backplate
1.	 Remove the 4 screws, see figure 38.
2.	 The piston, piston seals, piston spacer and brine valve can now 

be replaced. See figure 39.

Powerhead Installation
1.	 Turn the piston link in the Vertical position and push it so it 

bottoms out against the backplate.  See figure 40.
2.	 Turn piston link to the Horizontal position making sure link is clear 

of guides and the guide pin is in the slot. See figure 41.
3.	 Manually cycle the Brine Cam using a 3/8” nut driver so the Brine 

Cam arrow aligns with the Rib arrow.  See figure 36.
4.	 Align gear box with holes in the backplate and push gear box 

downward.
5.	 Confirm sure snaps are completely fastened.  See figure 42.
6.	 Confirm the Meter Cable and the Transformer Cable are in the correct openings through the powerhead.

Drive Train Assembly

Motor 

Screws

Drive 

Motor

Locking 

Tabs

#4-40x5/8” Screws

Optional 

Auxilary Switch

Brine Cam

Upper Support Plate

Main Drive Gear

Encoder Shaft

Lower Support Plate

Brine Valve and Piston/Spacer/Seal Assembly

Piston-end Plug Assembly

Piston Seals (5)

Piston Spacers (4)

Brine Valve O-Ring

Brine Valve

Figure 39

#10-24 Screw

1/4”-20 Screws
Figure 38

Vertical Position – Figure 40

Figure 41

Guide Pin

Link

Link 
Guides

Figure 42

Fasten Snaps Meter Cable Transformer 
Cable
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Procedure for Depressurizing the Hi-Flo® 22 Valve and System for Service
Complete shut down procedure is as follows:

1.	 Make certain that the lines you shut off are for the system you are performing service on.
a.	 Open by-pass valve if one is available.
b.	 Close the inlet isolation valve.
c.	 Close the outlet isolation valve.
d.	 Close the manual brine valve (If installed).
e.	 Close the separate source isolation valve if one is available.

2.	 Cycle the valve to the backwash position.
3.	 Disconnect electrical power to the system.

We suggest the use of “a mild cleaning solvent” and a “silicone lubricant.” We suggest the following brands or their equivalents:
•	 Solvent: Simple Green — water soluble for removing corrosion and dirt.
•	 Lubricant: Dow Corning #111 — silicone grease.

Backwash Flow Controllers - Theory of Operation and Service
Located on the drain connection of the valve, the purpose of the backwash flow controller is to regulate the up flow backwash 
required to expand and agitate the resin in the softener. The softener will allow maximum expansion of the resin, while preventing 
any loss to the drain.
The flow control principle is simple and trouble free. The specified rate of flow will be constant regardless of inlet pressure 
variations. This is accomplished by the automatic change in orifice size of the flow washer as inlet pressure varies. 

The flow washer pictured above is installed within a special nipple. Occasionally, the Backwash Flow Controller may become 
plugged with scale, rust, or other foreign material. If this occurs, cleaning is required. This can be done while the softener is in 
SERVICE and under pressure.

Figure 43



Wiring Diagram
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Replacement Softener Tanks

Model No. Tank Size
Replacement 

Tank Part 
No.

Manifold 
Part No.

Underbedding Required Cullex® 
Resin Req’d 

Bags1Lbs. Bags Part No.

60 14x47 010195782 01011985 30 1 00160707 2

90 16x53 010195772 01011985 40 2 00160702 3

120 16x65 010195792 01011985 40 2 00160702 4

150 21x54 A23650313 01019618 80 4 00160702 5

210 21x69 A23650323 01019618 80 4 00160702 7
1	 Each Cullex (00156001) bag is 1 cubic foot
2	 These tanks have an Aqua-Sensor® port in top head
3	 These tanks do NOT have a port in the head
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Control Assembly Service Parts
Item No. Part No. Description

01018691 Control Valve Complete

1 01019648 Motor, 24 Volt, 50/60 HZ

2 01019652 Gear Kit

3 01019651 Circuit Board, 7125/7150 (daughter board)

4 01016367 Kit MVP Board Replacement

5 01019655 Cam and Switch Kit

6 01019696 Cover Assy w/ Label

7 Label

8 Backplate extension

9 Backplate

10 Tab

11 Screw

12 Motor plate

13 Gear plate

14 Nut

15 Standoff

16 Screw

01014897 Transformer

5C

1110

16

14

1A

1B

2A

2B

3B 3A 3C

5A
5B

4

67

8 9

10 11

12

13

16

14

15
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Item No. Part No. Description
1 Valve Body
2 01019666 Seal and Spacer Kit
3 01019663 Piston Kit
4 01019667 Brine Valve Assy
5 O-Ring
6 01019717 Brine Line Kit – 1/2” Blank w/ O-ring

01019711 BLFC Washer – 0.25 gpm
01019712 BLFC Washer – 0.5 gpm
01019713 BLFC Washer – 1 gpm

7 Compression Nut
8 Ferrule
9 01019689 Clip Gray Small – 10 pk
10 Drain Line Kit

01019731 5 gpm – 0.75”
01019732 6 gpm – 0.75”
01019733 7 gpm – 0.75”

Item No. Part No. Description
01019736 12 gpm – 1”

11 01019690 Gray Clip Medium – 10 Pk
12 Injector Assemblies

01019674 #1 – White
01019678 #4 – Green
01019700 #5 – Gray

13 Screen
14 O-ring
15 01019668 Injector Cap w/O-ring
16 01019744 Clip Red Large – 10 Pk
17 01019669 Meter Assy
18 Adapter (see bypass valve)
19 Plastic Ring

20, 21 01019741 O-Ring Kit
22 Retaining Ring
23 01019742 Disperser

18

1

2

3

4

6

7

10

10A

12

17

23

11

8

5

13
9

14
15 16

18

21

20

19

22

Control Valve Service Parts
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Bypass Assembly
Item No. No.Req’d Part No. Description 

1 1 01019718 Bypass Valve Assembly
2 2 01019724 Connector, 1-1/2” NPT w/ O-Ring - 10 Pack
2 2 01019698 Connector, 1-1/4” NPT w/ O-Ring - 10 Pack
2 2 01019725 Connector 1-1/2” BSPP w/ O-ring – 10 Pack
3 2 01019699 Connector, 1-1/2” Brass Sweat w/ O-Ring
4 2 01019744 Plastic Clip - 10 Pack
5 2 01019745 O-ring - 10 Pack

Not Shown 01019746 Bypass Valve Service Kit (includes all internal parts for bypass assembly -  
bypass body not included

1

5

5

4

3

2
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18” x 38” and 24” x 40” Brine Systems
Item No. Part No. Description Qty Req.

01018720 18” x 38” Brine System Complete

01019525 24” x 40” Brine System Complete

1 01018716 Tank Repl 18” x 38” 1

01018718 Tank Repl 24” x 48” 1

2 01018717 Cover Repl 18” 1

01018719 Cover Repl 24” 1

3 01018713 Salt Plate Repl 18” 1

01018909 Salt Plate Repl 24” 1

4 01018708 Brine Well with Cap 1

5 01018706 Brine Valve Repl 18” to 24” (1/2”) 1

1

5

4

3

2
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24”, 30”, 39” and 42” Brine Systems
Item No. Part No. Description Qty Req.

01019613 24” x 50” Brine System Complete
01019614 30” x 50” Brine System Complete
01019615 39” x 48” Brine System Complete
01019616 42” x 48” Brine System Complete

1 Tank 1
2 Cover 1
3 01019623 Salt Plate Repl 24” 1

01019624 Salt Plate Repl 30” 1
01019625 Salt Plate, Screen & Supports 39” 1
01019626 Salt Plate, Screen & Supports 42” 1

4 01019621 Brine Well 1
5 01019622 Brine Well Cap – 10 pack 1
6 01019627 Brine Valve Repl 24” to 42 (3/4”) 1

01019620 Upper Clamp kit for brine valve1

01019628 Brine Valve Rebuild Kit2

1	 Clamp kit includes clamp, spacer, nuts, screws and washer.
2	 Brine Valve Rebuild kit includes float assembly, guide rod, foot valve gasket, nuts, screws and washers.

2

1

3

4

5

6

1

1

3

2

5

6

4

1

24” and 30” Brine Systems 39” and 42” Brine Systems
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Hi-Flo® 22 Water Softeners – Flow Rate Data (gpm)

Service Suggested 
Progressive 

Flow Trip 
Point*

Backwash

Drain

Model Minimum Continuous Peak Brine Draw Slow Rinse Fast Rinse

60 2.1 29 37 29 5 0.38 0.78 5

90 2.8 29.5 38 29 6 0.78 1.39 6

120 2.8 27 35 27 7 0.78 1.39 7

150 5 33.5 45 33 12 0.85 1.90 12

210 5 33 42 33 12 0.85 1.90 12

Table 14

*	 The Suggested Progressive Flow Trip Point is simply a suggested flow rate at which point an additional tank will be brought 
on line if facility flow demand meets this rate.  The Culligan MVP Controller will not remove a tank brought on line by attaining 
the Trip Point unless the flow is <95% of the Trip Point amount for a 60 second period.  In the event additional units are not 
brought on line or off line when desired, simply adjust the programmed Trip Point.  Refer to the system instruction manual, 
Operation and Programming sections for more information about the Progressive Flow mode of operation.

Appendix A



	64	 Culligan Hi-Flo® 22 Series Water Softener

Hi-Flo® 22 Refill Minutes/Salt Dosage/Capacity  - Table 15
Resin Vol 

(ft³) 2 3 4 5 7
Refill flow 

washer size 
(gpm)

0.25 0.5 0.5 1 1

Resin Tank 
Dia. (in.) 14 16 16 21 21

Refill Min lbs/ft³ Dosage Capacity lbs/ft³ Dosage Capacity lbs/ft³ Dosage Capacity lbs/ft³ Dosage Capacity lbs/ft³ Dosage Capacity

4 1.5 3.0 2.0 6.0 1.5 6.0 2.4 12.0 1.7 12.0
5 1.9 3.8 2.5 7.5 1.9 7.5 3.0 15.0 2.1 15.0
6 2.3 4.5 3.0 9.0 2.3 9.0 3.6 18.0 2.6 18.0
7 2.6 5.3 3.5 10.5 2.6 10.5 4.2 21.0 3.0 21.0
8 3.0 6.0 4.0 12.0 3.0 12.0 4.8 24.0 3.4 24.0
9 3.4 6.8 4.5 13.5 3.4 13.5 5.4 27.0 3.9 27.0
10 3.8 7.5 5.0 15.0 3.8 15.0 6.0 30.0 100000 4.3 30.0
11 4.1 8.3 5.5 16.5 4.1 16.5 6.6 33.0 4.7 33.0
12 4.5 9.0 6.0 18.0 60000 4.5 18.0 7.2 36.0 5.1 36.0
13 4.9 9.8 6.5 19.5 4.9 19.5 7.8 39.0 5.6 39.0
14 5.3 10.5 7.0 21.0 5.3 21.0 8.4 42.0 6.0 42.0 140000
15 5.6 11.3 7.5 22.5 5.6 22.5 9.0 45.0 6.4 45.0
16 6.0 12.0 40000 8.0 24.0 6.0 24.0 80000 9.6 48.0 6.9 48.0
17 6.4 12.8 8.5 25.5 6.4 25.5 10.2 51.0 125000 7.3 51.0
18 6.8 13.5 9.0 27.0 6.8 27.0 10.8 54.0 7.7 54.0
19 7.1 14.3 9.5 28.5 7.1 28.5 11.4 57.0 8.1 57.0
20 7.5 15.0 10.0 30.0 75000 7.5 30.0 12.0 60.0 8.6 60.0
21 7.9 15.8 10.5 31.5 7.9 31.5 12.6 63.0 9.0 63.0
22 8.3 16.5 11.0 33.0 8.3 33.0 13.2 66.0 9.4 66.0
23 8.6 17.3 11.5 34.5 8.6 34.5 13.8 69.0 9.9 69.0 175000
24 9.0 18.0 12.0 36.0 9.0 36.0 14.4 72.0 10.3 72.0
25 9.4 18.8 12.5 37.5 9.4 37.5 120000 15.0 75.0 150000 10.7 75.0
26 9.8 19.5 13.0 39.0 9.8 39.0 11.1 78.0
27 10.1 20.3 50000 13.5 40.5 10.1 40.5 100000 11.6 81.0
28 10.5 21.0 14.0 42.0 10.5 42.0 12.0 84.0
29 10.9 21.8 14.5 43.5 10.9 43.5 12.4 87.0
30 11.3 22.5 15.0 45.0 90000 11.3 45.0 12.9 90.0
31 11.6 23.3 11.6 46.5 13.3 93.0
32 12.0 24.0 12.0 48.0 13.7 96.0
33 12.4 24.8 12.4 49.5 14.1 99.0
34 12.8 25.5 12.8 51.0 14.6 102.0
35 13.1 26.3 13.1 52.5 15.0 105.0 210000
36 13.5 27.0 13.5 54.0 15.4 108.0
37 13.9 27.8 13.9 55.5
38 14.3 28.5 14.3 57.0
39 14.6 29.3 14.6 58.5
40 15.0 30.0 60000 15.0 60.0 120000

= Wet storage
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Hi-Flo® 22 Brinemaker Selection  - Table 16
1/2” Brine Valve Size 3/4” Brine Valve Size
18 24 24 30 36 42

Cubic feet Soft Tank Dia Total lbs. lbs/ft³ Total lbs. lbs/ft³ Total lbs. lbs/ft³ Total lbs. lbs/ft³ Total lbs. lbs/ft³ Total lbs. lbs/ft³

2 14 34.7 17.4 61.7 30.9 61.7 30.9 96.4 48.2 138.8 69.4 188.9 94.5
3 16 34.7 11.6 61.7 20.6 61.7 20.6 96.4 32.1 138.8 46.3 188.9 63.0
4 16 34.7 8.7 61.7 15.4 61.7 15.4 96.4 24.1 138.8 34.7 188.9 47.2
5 21 34.7 6.9 61.7 12.3 61.7 12.3 96.4 19.3 138.8 27.8 188.9 37.8
7 21 NA NA 61.7 8.8 61.7 8.8 96.4 13.8 138.8 19.8 188.9 27.0

Chart shows max salt dosage for dry storage in total lbs and lbs/ft³

1/2” Brine Valve Size 3/4” Brine Valve Size

Mineral 
Tank

Brine Dia 18 24 24 30 36 42
Max Load lbs 375 600 900 1400 2200 2700

Cubic Feet lbs/ft³ Max 
Load # regens Max 

Load # regens Max 
Load # regens Max 

Load # regens Max 
Load # regens Max 

Load # regens

6 375 31.3 600 50 900 75 1400 116.7 2200 183.3 2700 225
2 10 375 18.8 600 30 900 45 1400 70 2200 110 2700 135

15 375 12.5 600 20 900 30 1400 46.7 2200 73.3 2700 90
6 375 20.8 600 33.3 900 50 1400 77.8 2200 122.2 2700 150

3 10 375 12.5 600 20 900 30 1400 46.7 2200 73.3 2700 90
15 267 5.9 600 13.3 900 20 1400 31.1 2200 48.9 2700 60
6 375 15.6 600 25 900 37.5 1400 58.3 2200 91.7 2700 112.5

4 10 292 7.3 600 15 900 22.5 1400 35 2200 55 2700 67.5
15 193 3.2 600 10 900 15 1400 23.3 2200 36.7 2700 45
6 375 12.5 600 20 900 30 1400 46.7 2200 73.3 2700 90

5 10 243 4.9 600 12 900 18 1400 28 2200 44 2700 54
15 119 1.6 500 6.7 500 6.7 1400 18.7 2200 29.3 2700 36
6 282 6.7 600 14.3 900 21.4 1400 33.3 2200 52.4 2700 64.3

7 10 144 2.1 524 7.5 524 7.5 1400 20 2200 31.4 2700 38.6
15 352 3.4 352 3.4 841 8 2200 21 2700 25.7

= Wet storage
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Aqua-Sensor Application Guidelines
Parameter Value 
Hardness (gpg as CaCO3) 7 - 99 (See Notes 1 & 2) 
Soluble iron (ppm as Fe) < 2 (See Note 3) 
Manganese (ppm as Mn) < 0.5 (See Note 4) 
Hardness versus Salt Dosage See Table 18 and Note 2 
TDS to Hardness Index TDS hardness (as CaCO3) <10 (i.e., hardness must be at least 10% of TDS; see Note 5)
Temperature, °F Any within equipment’s operating range 
Alum and phosphate Anecdotal evidence indicates potential foulant; effect has not been confirmed 

experimentally
Commercial cell: distance between 
sensing and reference cell pairs

6 inches (See Note 2) 

Table 17

Hardness vs. Salt Dosage
Hardness (gpg as CaCO3) Recommended Salt Dosage (lbs/ft3) 

7-10 5-6 
10-15 6-8 
15-25 8-9 
25-50 9-11 
50-75 11-12 
75-99 12-16 

Table 18

Resin Bed Depths and Estimated Capacity Per Inch at Various Salt Dosages
Model Tank 

Size
Resin 
Qty

Depth of 
Resin (in.)

Grains Capacity 
per inch (10 lb/ft³ 

salt dosage)

Grains Capacity 
per inch (6 lb/ft³ 

salt dosage)

Grains Reserve 
Capacity @ 10 lb/

ft³ salt dosage

Grains Reserve 
Capacity @ 6 lb/
ft³ salt dosage

WS-060 14x47 2 22.5 2227 1782 13363 10690
WS-090 16x53 3 25.8 2909 2327 17453 13963
WS-120 16x65 4 34.4 2909 2327 17453 13963
WS-150 21x54 5 24.9 5011 4009 30066 24053
WS-210 21x69 7 34.9 5011 4009 30066 24053

Table 19
Notes:
1)	 Although the Aqua-Sensor device has been used successfully on water with hardness as low as 3 gpg, there is an increased risk of missed 

signal (no regeneration) when the hardness is less than 6 gpg.
2)	 For each tank diameter, there is a specific volume of resin in the space between the cell pairs. The capacity of that resin is influenced by 

hardness and salt dosage. Any combination of flow rate and hardness that causes the hardness front to pass through that volume of resin in 
less than 6 minutes will result in the sensor failing to detect the need to regenerate. In general, the volume of resin between the cell pairs on 
commercial units will permit a proper signal at or below the continuous flow rating when raw water hardness is less than 50 gpg. At higher 
hardness levels, it may be necessary to reduce the flow rate to assure adequate sensor signal duration.

3)	 If precipitated or bound iron is present it must be removed before the softener.
4)	 Manganese can deposit on the sensor electrodes, particularly on the upper pair, causing missed signals (no regeneration).  Periodic cleaning 

may be needed to maintain satisfactory performance.
5)	 Adequate signal strength has been demonstrated at ratios as high 14 but signal strength diminishes with decreasing TDS to hardness index.
6)	 Amount shown is based on the distance between the referencing cell pairs. Reserve capacity at salt dosages less than 15 lbs per cubic foot 

are shown for reference purposes only and may not provide adequate representation of actual capacity per inch of bed depth for operational 
purposes.
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Specifications Table for Hi-Flo® 22 Water Softeners – Metric Data

Model No. Exchange Capacity  
(kgr) Per Tank

Service Flow Rate (m³/h) 
Per Tank

Backwash 
Flow Rate 
(m³/h) Per 

Tank

*Minimum System 
WxHxD Dimension (cm)

Maximum 
(grains)

Minimum 
(grains)

Continuous 
Flow Rate @ 
1 bar Drop

Peak Flow 
Rate @ 1.7 
bar Drop

Single Duplex

WS-060 60 40 6.6 8.4 1.1 99x145x48 157x145x48

WS-090 90 60 6.7 8.6 1.4 119x160x61 183x160x61

WS-120 120 80 6.1 7.9 1.6 119x191x61 183x191x61

WS-150 150 100 7.6 10.2 2.7 127x165x61 208x165x61

WS-210 210 140 7.5 9.5 2.7 127x201x61 208x201x61

Table 20
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Program Log
Use this section to record the program settings for this system. It is also suggested that additional copies be made and kept on file 
near the installation and with the local Culligan dealer.
Program Date: _ _____________   Installer: _____________________________   Site Location: _ _________________________

Dip Switch Settings (circle setting) Board #1 
Switch # Abbreviation Setting 

1 R/T Off / On 
2 0/00 Off / On 
3 P/A Off / On 
4 D/I Off / On 
5 12/24 Off / On 
6 -/TCB Off / On 
7 SO/FI Off / On 
8 D/H Off / On 
9 -/M Off / On 
10 -/BR Off / On 

Regeneration Initiation (check all that apply):	  � Time Clock	 � Meter	 � Aqua-Sensor	 � Other

Program Step Program Name Program Setting Notes 
1 Time of Day Current Time Dependent on actual Time. Do not record. 

2 Time of Regeneration Only active if DIP switch 4 is off or if 6 is ON. 

3 Meter “K” Factor Only active if flow meter is attached to board. 

4 Auxiliary Input Delay Only active if Auxiliary IN is used. 

5 Cycle 1 Time 

6 Cycle 2 Time 

6A. Cycle 2A Time Only active if DIP switch 10 is ON. 

6B. Cycle 2B Time Only active is DIP switch 10 is ON. 

6C. Cycle 2C Time Only active if DIP switch 10 is ON. 

7 Cycle 3 Time 

8 Cycle 4 Time Only active if valve is a 5 cycle valve. 

9 Regeneration Interval Only active if no flow meter and/or Aqua-Sensor is 
detected OR if DIP switch 6 is ON. 

9A. Specific Day(s) of Week Regen Only active on single units not using a flow meter and/or 
Aqua-Sensor. 

9B. Current Day of Week Only active if 9A is programmed. 

10 Batch Set Point Only active if a flow meter is detected. 

11 Maximum Capacity Set Point Only active if a flow meter is detected. 

12 Progressive Trip Point Only active if a flow meter and communication cable are 
attached AND DIP switch 9 is ON. 

13 Regeneration Start Delay 

14 Auxiliary Output #1 Contact 
Status/Cycle Number 

Only active if a device is wired to Auxiliary 1 terminal. 

15 Auxiliary Output #2 Contact 
Status/Cycle Number 

Only active if a device is wired to Auxiliary 2 terminal 
and DIP switch 10 is OFF. 

16 Beeper Setting 

17 Screen Blanking 

Other Boards - Use if Multiple Tanks ( circle setting) 
Switch # Abbreviation Setting 

1 R/T Off / On 
2 0/00 Off / On 
3 P/A Off / On 
4 D/I Off / On 
5 12/24 Off / On 
6 -/TCB Off / On 
7 SO/FI Off / On 
8 D/H Off / On 
9 -/M Off / On 
10 -/BR Off / On 
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Use the log provided to maintain a record of the system operation.  This can be very helpful in identifying any operation problems 
or maintenance requirements.

Date Time Results of Soft 
Water Test 

Last 
Regeneration 

Next 
Scheduled 

Regeneration 

Totalizer 
Reading 
(Gallons) 

Lbs. Salt 




