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Description
This manual contains disassembly and assembly instructions, maintenance procedures, troubleshoot-
ing, and installation procedures for the FZX 2000 Series Liquid Ring Centrifugal Pumps designed and 
manufactured by Fristam Pumps, Middleton, Wisconsin.

Read this manual and understand the instructions before installing, using or servicing your pump. 
Failure to follow the manual may result in personal injury or equipment damage.

!
DANGER:	 BEGIN ALL PUMP MAINTENANCE OPERATIONS BY DISCONNECTING THE EN-

ERGY SOURCE TO THE PUMP. OBSERVE ALL LOCK OUT/TAG OUT PROCEDURES 
AS OUTLINED BY ANSI Z244.1-1982  AND OSHA 1910.147 TO PREVENT ACCIDEN-
TAL START-UP AND INJURY.
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Seal Replacement
Begin all pump maintenance by disconnecting the energy source to the pump. Observe 
all lock out/tag out procedures as outlined by ANSI Z244.1-1982 and OSHA 1910.147 to 
prevent accidental start-up and injury.

Tools required for seal replacement:
Soft-faced hammer (5 lb. dead blow) 
15/16” socket wrench 
3/4”  wrench 
Small flat screw driver  
3/8” diameter rod 
One pair tack pullers (impeller pullers) 
Torque wrench

Pump head disassembly

Note: the reference numbers listed in the text (#) refer to the assembly drawing on pages 16 & 17.

Disconnect the suction and discharge piping.

a) Loosen the cover nuts (1) with the soft-faced hammer and remove. Note: fluid in pump will drain 
out.

b) Remove the pump cover (2) and cover gasket (4). 

c) Remove the flange guard (31). 

d) Place the 3/8” diameter rod in the hole on the shaft. Allow the rod to rest against the pump flange 
support (23) to keep the shaft from rotating while loosening the impeller nut  (3) with the 15/16” 
socket wrench (lossen the impeller bolt with  
3/4” wrench on the 2400 model only) (Figure 4).

e) Remove the impeller nut and impeller nut gasket (5). Discard the impeller nut gasket.

f) Remove the impeller (6) by pulling the impeller toward you. Remove and discard the impeller o-ring 
(7). (If the impeller is difficult to pull off the shaft, wedge the tack pullers between the pump housing 
(9) and the impeller and pry the impeller off the shaft.) 

g) Remove the impeller key (20).

h) Remove the three housing bolts (25) and washers (24) 
which attach the pump housing to the flange support (23) 
using the 3/4” wrench.

i) Slide the pump housing off the end of the pump shaft (21).

!

il-0779
11/30/00

Figure 4
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j) Place the pump housing (9) face down on the housing 
studs (8) (Figure 5). 

k) Remove the stationary seal (16) by placing two fingers 
in the center of the seal and pulling up. Discard after 
removal. 
For Double Mechanical Seal - remove both the inner 
and outer stationary seals (16 & 17) by placing your 
fingers in the center of the seals and pulling up. The 
seals should come out of the seal cavity as one unit 
(Figure 5). Discard after removal.

l) Remove and discard the wave spring (14). 
For Double Mechanical Seal - remove and discard both 
the inner and outer wave springs (13 & 14).

m) Remove the inner stationary seal o-ring (11) with a small flat screwdriver. Discard after removal. 
For Double Mechanical Seal - remove and discard both the inner and outer stationary seal o-rings 
(11 & 15)  with a small flat screwdriver.

n) Pull the rotating seal (18) off the shaft and discard. Also remove and discard the rotating seal o-ring (19).

Pump head assembly (see seal assembly drawings figure 8, 8a, 9 & 9a, pages 11-14.)

Note: when installing the new seal components make sure that you use all the components supplied 
with the replacement seal kit. Using some of the old components may reduce seal life.

You are now ready to install the new mechanical seal into the pump. 

a) Start by lubricating the new rotating seal o-ring (19) with a food grade lubricant (unless the o-ring is 
EPDM) and placing it into the rotating seal (18). 

b) Snap the new rotating seal into place on the shaft. (The rotating seal will fit into the grooves on 
the shaft and interlock with the shaft. If you can rotate the seal ring on the shaft, it is not properly 
seated.)

c) Lubricate the new inner stationary seal o-ring (11) with a food grade lubricant and place into seal 
cavity. 
For Double Mechanical Seal - lubricate both the new inner and outer stationary seal o-rings (11 & 
15) and place into the seal cavity.

il-0777
11/29/00

Figure 5
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d) Place the inner wave spring (14) into the seal 
cavity. Align the notches in the wave spring 
with the pins in the seal cavity. Place the 
wave spring with the waves in a downward 
position around the pins (Figure 6). 
For Double Mechanical Seal - place both the 
inner and outer wave springs (14 & 13) into 
the seal cavity. Align the notches in the inner 
wave spring with the pins in the seal cavity 
and place on the inside of the pins. Align the 
notches in the outer wave spring with the 
pins in the seal cavity and place on the out-
side of the pins. Again, it fits best if the waves 
around the pins are in a downward position 
(Figure 6).

e) Insert the new inner stationary seal (16) 
aligning the notches with the pins in the seal 
cavity. (If you touch the face of the seal, clean 
with isopropyl alcohol.) 
For Double Mechanical Seal - after the new 
inner stationary seal (16) is in place, the new 
outer stationary seal (17) will need to be 
installed. Align the notches in the outer sta-
tionary seal with the pins in the seal cavity. 
The outer stationary seal will fit around the 
inner stationary seal that is already in place.

f) Carefully slide the pump housing (9) on the pump shaft, ensuring that the stationary seal (which 
is mounted inside the pump housing) does not contact the pump shaft. The stationary seal may be 
damaged if it makes hard contact with the pump shaft.) Make sure the discharge fitting is in the cor-
rect position.

g) Install and tighten the three housing bolts (25) with the 3/4” wrench to the correct torque  
(see page 4). 

h) Place the impeller key (20) into the keyway on the 
shaft (21).

i) Lubricate the new impeller o-ring (7) and place in 
the groove on back of the impeller (6).

j) Slide the impeller onto the pump shaft.

k) Lubricate the new impeller nut gasket (5) and place 
on the impeller nut (3). 

il-0776
11/29/00

Figure 6
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il-0780
11/30/00

Figure 7
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l) Place the 3/8” diameter rod in the shaft. Allow the rod to rest against the pump flange support (23) 
to keep the shaft from rotating while tightening the impeller nut  (3) with the 15/16” socket wrench 
(tighten the impeller bolt with a 3/4” socket on the FZX 2400 model only) to the appropriate torque 
(see page 5).

m) Place the cover gasket (4) in the groove on the pump cover (2). Note: when installing the cover 
gasket, gently stretch the gasket to aid in assembly. Do not roll the gasket into position. Next install 
the pump cover onto the front of the pump and thread the cover nuts (1) onto the housing studs (8). 
Note: the pump cover only fits onto the housing one way. The pump serial number is embossed into 
the ‘top’ of the pump cover. 

n) Tighten the cover nuts with the soft-faced hammer.

Now rotate the pump shaft (21) to make sure that the impeller (6) moves freely. If it does not, recheck 
your assembly to make sure that gaskets are not pinched and everything is seated properly.  Listen to 
the pump as you turn the shaft. A small amount of noise from the seals is normal, but if there is metal-
to-metal contact, the sound will be noticeable. If there is metal-to-metal contact, check the impeller 
gap (see page 16) and total indicated run-out of the pump shaft (see page 17). Regap the impeller or 
align the shaft if necessary. 

Replace the flange guard (31) using the guard screws (22).

Reconnect the suction and discharge piping.
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Figure 8: Single Seal Assembly for FZX 2100 - 2250 models
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Figure 8a: Single Seal Assembly for FZX 2400 model
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Figure 9a: Double Seal Assembly for the FZX 2400 model
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Pump shaft and/or Motor Replacement 
Begin all pump maintenance by disconnecting the energy source connected to the pump. 
Observe all lock out/tag out procedures as outlined by ANSI Z244.1-1982 and OSHA 
1910.147 to prevent accidental start-up and injury.

Tools required for pump shaft and/or motor replacement:

	 3/4” wrench 
	 3/4” socket 
	 1/4” Allen wrench 
	 Plastic gapping spacer (supplied by Fristam) 
	 3/8” diameter rod 
	 15/16” socket wrench 
	 Soft-face hammer

Pump Disassembly

Disassemble the pump head as described on pages 6-7.

a) Loosen the shaft clamping bolt (26) (or shaft clamping bolts for the FZX 2400 model) with the 1/4” 
Allen wrench. 

b) Pull the pump shaft (21) off the motor shaft.

If you are replacing the motor (27), the flange support (23) must be removed. 

a) Loosen and remove the four motor bolts (33) with the 3/4”wrench. Also remove the washers (32). 

b) Remove the flange support from the motor. 

c) Clean off the motor face of the flange support and lubricate liberally with a food grade grease such as 
NEVER-SEEZ. 

Pump Assembly

If replacing the motor check to make sure Belleville washers are installed to reduce motor shaft end 
play. It is recommended to check the TIR (total indicated run-out) of the motor shaft before using the 
new motor. If the TIR is not within .002” call your motor supplier. 

Replacing the motor - Place the flange support (23) on the new motor (27), replace the motor bolts 
(33) and washers (32) and tighten to the appropriate torque (see page 5).

To replace the pump shaft: 

a) Lubricate the inside of the pump shaft (21) liberally with NEVER-SEEZ. 

b) Slide the pump shaft onto the motor shaft. Note: the pump shaft should slide freely on motor shaft.

Setting the Impeller Gap

The next step is to gap the pump shaft. 

!
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a) Place the pump housing (9) onto the flange support (23). Note: it is recommended not to have the 
mechanical seals in place for gapping the pump. 

b) Install the housing bolts (8) and tighten with a 3/4” wrench. 

c) Install the pump shaft key (20). 

d) Place the correct plastic gapping shim (page 4) over the pump shaft and slide it against the pump 
housing. Slide the impeller onto the pump shaft. (The gapping shim is supplied with the pump. Ad-
ditional shims may be ordered from Fristam Pumps, Inc.) 

e) Place the impeller nut (or impeller bolt) (3) onto the pump shaft (21). 

f) Place the 3/8” diameter rod in the hole on the shaft. Allow the rod to rest against the flange support 
(23) to keep the shaft from rotating while tightening the impeller nut with the 15/16” socket wrench 
(tighten the impeller bolt with the 3/4” socket wrench for the FZX 2400 model). Tighten to the cor-
rect torque (see page 5). 

g) Push on the impeller nut (3) until the shim 
is tight between the impeller (6) and housing 
(9). See Figure 10. 

h) Align the slot of the clamping ring (26) 
directly over one of the slots on the shaft 
(Figure 11).

g) Secure the shaft clamping bolt with the 1/4” 
Allen wrench (Figure 10) to the specified 
torque  
(see page 5). 

i)  Now remove the impeller nut (3) (or impeller 
bolt for the FZX 2400 model), impeller (6), 
impeller key (20), shim and pump housing 
(9). 

Assemble the pump head as described on pages 7-9.

1265000097
02/04/03

Figure 11

il-0789
1/3/01

Figure 10
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  1. Cover Nut
  2. Pump Cover
  3. Impeller Nut
  3a. Impeller Bolt*
  3b. Impeller Bolt Washer *
  4. Cover Gasket
  5. Impeller Nut Gasket
  5a. Impeller Bolt O-ring*
  5b. Impeller Washer O-ring*
  6. Impeller
  7. Impeller O-ring
  8. Housing Studs
  9. Pump Housing
10. Water Pipes

Single External Seal

11. Inner Stationary Seal O-ring
12. Pin
14. Inner Seal Spring
16. Inner Stationary Seal
18. Rotating Seal
19. Rotating Seal O-ring

Figure 14: Exploded View of FZX
Double External Seal

11. Inner Stationary Seal O-ring
12. Pin
13. Outer Stationary Seal Spring
14. Inner Stationary Seal Spring
15. Outer Stationary Seal O-ring
16. Inner Stationary Seal
17. Outer Stationary Seal
18. Rotating Seal
19. Rotating Seal O-ring

20. Impeller Key
21. Pump shaft
22. Guard Screws
23. Flange Support
24. Housing Bolt Washer
25. Housing Bolt
26. Shaft Clamping Ring
26a. Shaft Clamping Ring*
27. Motor
28. Leg Bolt
29. Leg Bolt Washer
30. Leg Strap
31. Flange Guard
32. Motor Bolt Washer
33. Motor Bolt
*parts for the FZX 2400 model only
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FZX 2100 Parts List FZX 2150 Parts List 
Item No. Description Part Number Previous

Part No.
Qty.

1 Cover nut 1103000028 58504738 3

2 Pump cover 1508620000 59507185 1

3 Impeller nut 1954000007 53501835 1

4 Cover gasket (buna) 1180000334 65500048 1

5 Impeller nut gasket 1181000083 65501825 1

6 Impeller 1508630000 55507185 1

7 Impeller o-ring 1180000095 65503353 1

8 Housing studs (M12 x 33SS) 1103000001 58500317 3

9 Pump housing - ss 1508610000 57507142 1

Pump housing - ds 1508610001 57508126 1

10 Water pipes 1910000007 58500714 2

11 Inner stationary seal o-ring (viton) 1180000398 65507191 1

12 Pin 1891000012 66507139 2

13 Outer stationary seal spring 1820000042 66507195 1

14 Inner seal spring 1820000041 66507194 1

15 Outer stationary seal o-ring (viton) 1180000115 65503717 1

16 Inner stationary seal (carbon) 1815600063 66507151 1

17 Outer stationary seal (carbon) 1815600042 66507152 1

18 Rotating seal (chrome oxide coated) 1810600051 66507150 1

19 Rotating seal o-ring (viton) 1180000086 65503080 1

20 Impeller key 1315000018 53500310 1

21 Impeller shaft (180 frame) 1302000005 52507179 1

Impeller shaft (210 frame) 1302000015 52507180 1

Impeller shaft (100/112 IEC frame) 1302000016 52507181 1

22 Guard screws 1102000000 63501412 2

23 Flange support 1310600036 62507139 1

Flange support (110/112 IEC frame) 1310600058 62507190 1

24 Housing bolt washer 1104000006 13506364 4

25 Housing bolt 1101000037 13505799 4

26 Shaft clamping ring (180 frame) 1318000014 53504917 1

Shaft clamping ring (210 frame) 1318000015 53504918 1

Shaft clamping ring (100/112 IEC frame) 1318000018 53505769 1

31 Flange guard 1936000043 63507189 1

32 Motor bolt washer 1104000031 13500568 4

33 Motor bolt 1101000082 13500564 4

Item No. Description Part Number Previous
Part No.

Qty.

1 Cover nut 1103000028 58504738 4

2 Pump cover 1508620001 59507186 1

3 Impeller nut 1954000007 53501835 1

4 Cover gasket (buna) 1180000334 65500048 1

5 Impeller nut gasket 1181000083 65501825 1

6 Impeller 1508630000 55507185 1

7 Impeller o-ring 1180000095 65503353 1

8 Housing studs (M12 x 33SS) 1103000001 58500317 3

9 Pump housing - ss 1508610000 57507142 1

Pump housing - ds 1508610001 57508126 1

10 Water pipes 1910000007 58500714 2

11 Inner stationary seal o-ring (viton) 1180000398 65507191 1

12 pin 1891000012 66507139 2

13 Outer stationary seal spring 1820000042 66507195 1

14 Inner seal spring 1820000041 66507194 1

15 Outer stationary seal o-ring (viton) 1180000115 65503717 1

16 Inner stationary seal (carbon) 1815600063 66507151 1

17 Outer stationary seal (carbon) 1815600042 66507152 1

18 Rotating seal (chrome oxide coated) 1810600051 66507150 1

19 Rotating seal o-ring (viton) 1180000086 65503080 1

20 Impeller key 1315000018 53500310 1

21 Impeller shaft (210 frame) 1302000015 52507180 1

Impeller shaft (100/112 IEC frame) 1302000016 52507181 1

22 Guard screws 1102000000 63501412 2

23 Flange support 1310600036 62507139 1

Flange support (110/112 IEC frame) 1310600058 62507190 1

24 Housing bolt washer 1104000006 13506364 4

25 Housing bolt 1101000037 13505799 4

26 Shaft clamping ring (210 frame) 1318000015 53504918 1

Shaft clamping ring (100/112 IEC frame) 1318000018 53505769 1

31 Flange guard 1936000043 63507189 1

32 Motor bolt washer 1104000031 13500568 4

33 Motor bolt 1101000082 13500564 4
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FZX 2200 Parts List FZX 2250 Parts List 
Item No. Description Part Number Previous

Part No.
Qty.

1 Cover nut 1103000028 58504738 4

2 Pump cover 1512620000 59506256 1

3 Impeller nut 1954000007 53501835 1

4 Cover gasket (buna) 1180000363 65504685 1

5 Impeller nut gasket 1181000083 65501825 1

6 Impeller 1512630000 55506255 1

7 Impeller o-ring 1180000095 65503353 1

8 Housing studs (M12 x 33SS) 1103000001 58500317 4

9 Pump housing - ss 1512610000 57507146 1

Pump housing - ds 1512610001 57508127 1

10 Water pipes 1910000007 58500714 2

11 Inner stationary seal o-ring (viton) 1180000398 65507191 1

12 pin 1891000012 66507139 2

13 Outer stationary seal spring 1820000042 66507195 1

14 Inner seal spring 1820000041 66507194 1

15 Outer stationary seal o-ring (viton) 1180000115 65503717 1

16 Inner stationary seal (carbon) 1815600063 66507151 1

17 Outer stationary seal (carbon) 1815600042 66507152 1

18 Rotating seal (chrome oxide coated) 1810600051 66507150 1

19 Rotating seal o-ring (viton) 1180000086 65503080 1

20 Impeller key 1315000018 53500310 1

21 Impeller shaft (180 frame) 1302000005 52507179 1

Impeller shaft (210 frame) 1302000015 52507180 1

Impeller shaft (250 frame) 1302000023 52507148 1

Impeller shaft (100/112 IEC frame) 1302000016 52507181 1

Impeller shaft (132 IEC frame) 1302000017 52507182 1

22 Guard screws 1102000000 63501412 2

23 Flange support (180-250 frame) 1310600036 62507139 1

Flange support (110/112 IEC frame) 1310600058 62507190 1

Flange support (132 IEC frame) 1310600059 62507198 1

24 Housing bolt washer 1104000006 13506364 4

25 Housing bolt 1101000037 13505799 4

26 Shaft clamping ring (180 frame) 1318000014 53504917 1

Shaft clamping ring (210 frame) 1318000015 53504918 1

Shaft clamping ring (250 frame) 1318000016 53504919 1

Shaft clamping ring (100/112 IEC frame) 1318000018 53505769 1

Shaft clamping ring (132 IEC frame) 1318000019 53505065 1

31 Flange guard 1936000043 63507189 1

32 Motor bolt washer 1104000031 13500568 4

33 Motor bolt 1101000082 13500564 4

Item No. Description Part Number Previous
Part No.

Qty.

1 Cover nut 1103000028 58504738 5

2 Pump cover (2.5" fitting) 1514620000 59507187 1

3 Impeller nut 1954000007 53501835 1

4 Cover gasket (buna) 1180000363 65504685 1

5 Impeller nut gasket 1181000083 65501825 1

6 Impeller 1514630000 55507189 1

7 Impeller o-ring 1180000095 65503353 1

8 Housing studs (M12 x 33SS) 1103000001 58500317 5

9 Pump housing - ss 1514610000 57507143 1

Pump housing - ds 1514610001 57508128 1

10 Water pipes 1910000007 58500714 2

11 Inner stationary seal o-ring (viton) 1180000398 65507191 1

12 pin 1891000012 66507139 2

13 Outer stationary seal spring 1820000042 66507195 1

14 Inner seal spring 1820000041 66507194 1

15 Outer stationary seal o-ring (viton) 1180000115 65503717 1

16 Inner stationary seal (carbon) 1815600063 66507151 1

17 Outer stationary seal (carbon) 1815600042 66507152 1

18 Rotating seal (chrome oxide coated) 1810600051 66507150 1

19 Rotating seal o-ring (viton) 1180000086 65503080 1

20 Impeller key 1315000018 53500310 1

21 Impeller shaft (180 frame) 1302000005 52507179 1

Impeller shaft (210 frame) 1302000015 52507180 1

Impeller shaft (250 frame) 1302000023 52507148 1

Impeller shaft (100/112 IEC frame) 1302000016 52507181 1

Impeller shaft (132 IEC frame) 1302000017 52507182 1

22 Guard screws 1102000000 63501412 2

23 Flange support (180-250 frame) 1310600036 62507139 1

Flange support (110/112 IEC frame) 1310600058 62507190 1

Flange support (132 IEC frame) 1310600059 62507198 1

24 Housing bolt washer 1104000006 13506364 4

25 Housing bolt 1101000037 13505799 4

26 Shaft clamping ring (180 frame) 1318000014 53504917 1

Shaft clamping ring (210 frame) 1318000015 53504918 1

Shaft clamping ring (250 frame) 1318000016 53504919 1

Shaft clamping ring (100/112 IEC frame) 1318000018 53505769 1

Shaft clamping ring (132 IEC frame) 1318000019 53505065 1

31 Flange guard 1936000043 63507189 1

32 Motor bolt washer 1104000031 13500568 4

33 Motor bolt 1101000082 13500564 4
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FZX 2400 Parts List 
Item No. Description Part Number Qty.

1 Cover nut 1103000028 5

2 Pump cover (3" fitting) 1518620000 1

3a Impeller bolt 1102000001 1

3b Impeller bolt washer 1104000049 1

4 Cover gasket (buna) 1180000020 1

5a Impeller bolt o-ring 1180000085 1

5b Impeller washer oring 1180000474 1

6 Impeller 1518230000 1

7 Impeller o-ring 1180000474 1

8 Housing studs (M12 x 33SS) 1103000013 5

9 Pump housing - w/3" fitting 1518610000 1

10 Water pipes 1910000007 2

11 Inner stationary seal o-ring (viton) 1180000233 1

12 Seal pin (5/32" od by 5/8" long ss) 1891000033 2

13 Seal spring, double 1820000050 1

14 Seal spring, single 1820000048 1

15 Outer stationary seal o-ring (viton) 1180000234 1

16 Inner stationary seal (carbon) 1815600088 1

Inner stationary seal (silicon carbide) 1815600089

17 Outer stationary seal (carbon) 1815600090 1

18 Rotating seal (chrome oxide coated) 1810600095 1

Rotating seal (silicon carbide) 1810600096

19 Rotating seal o-ring (viton) 1180000467 1

20 Impeller key 1315000033 1

21 Impeller shaft (324-326TC) 1302000092

Impeller shaft (364-365TC) 1302000093

22 Guard screws 1102000000 2

23 Flange support (324-365TC) 1310600080 1

24 Housing bolt washer 1104000013 4

25 Flange bolt 1101000001 4

26 Shaft clamping ring (324-326TC) 1318000028 1

Shaft clamping ring (364-365TC) 1318000029

27 Motor 1

28 Leg bolt

29 Leg bolt washer

30 Leg strap 1920000049

31 Flange guard 1936000080 1

32 Lock washer 1104000037 4

33 Motor bolt 1101000110 4
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