
CS/CSU Series Fire Pumps 
Overhaul Instructions 

 
 

 
 

 
 

 

 

 
Form No. 

F-1031 

Section 

4211 

Issue Date 

06/30/95 

Rev. Date 

5/11/18 

 
 

Table of Contents 
 

Type of Overhaul Pump Drive 
See 

Table Page 

 
 
 
 

Complete Disassembly of Pump 

Transmission Mounted Directly to the Rear 
of the Pump 

1 3 

Transmission Mounted Directly to the Front 
of the Pump 

2 4 

Direct Drive (The pump is driven by a 
remotely mounted transmission or P.T.O., 
the pump is turned by an end yoke on the 

impeller shaft.) 

 
3 

 
5 

Replacement of Packing or Mechanical 
Seals Without Disassembling the Pump 

Direct Drive or Transmission Mounted 
Directly to the Pump 

4 6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

Visit us at www.waterousco.com 
 

 

Waterous Company 125 Hardman Avenue South, South St. Paul, Minnesota 55075 USA  (651) 450-5000 

Instructions subject to change without notice. 

http://www.waterousco.com/


F-1031, Section 4211 Page 2 of 44  

Safety Information 

Please read through the safety information and operating instructions carefully before using your Waterous Fire Pump. 
 

   
 

   
 

  

 

! WARNING 

Packing Gland and Pump Body Temperature Hazard. May result in seriȤ 
ous burns. 

Heat is dissipated through the cross-section of the packing, transferring the 
heat to the packing gland and pump body. 

! WARNING 

Scalding Water Hazard. May result in serious burns. 

When operating the pump, be sure to open at least one discharge valve slightȤ 
ly to prevent the pump from overheating. If the pump runs for a few minutes 
completely closed, it may heat the water enough to scald someone when the 
valve is opened. Overheating can damage the packing, seals and other pump 
parts. If the apparatus builder has installed a by-pass system or other proviȤ 
sion designed to prevent overheating, opening a discharge valve may be unȤ 
necessary. 

! WARNING 

Rotating Parts Hazard or Unexpected Truck Movement. May result in seriȤ 
ous personal injury or death. 

Stop the engine, set parking brake and chock the wheels before going under 
the truck to adjust packing or to check packing gland temperature. 

! WARNING 

Pressure Hazard. May result in personal injury. 

Prior to connection or removal of hoses, caps or other closures with pump inȤ 
take or pump discharge connections, relieve pressure by opening drains or 
bleeder valves. Bleeder valves should also be used while filling a hose conȤ 
nected to an intake with water. 

! WARNING 

Unexpected Truck Movement. May result in serious personal injury or 
death. 

Failure to properly shift transmission in accordance to the transmission operȤ 
ating instructions may result in unexpected truck movement which may result 
in serious personal injury or death. 

! WARNING 

Death or serious personal injury might occur if proper operating procedures 
are not followed. The pump operator, as well as individuals connecting supply 
or discharge hoses to the apparatus must be familiar with these pump operatȤ 
ing instructions as well as other operating instructions and manuals for the apȤ 
paratus, water hydraulics and component limitation. 
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Table 1: Complete Disassembly of Transmission Mounted Pumps 
(For Transmissions Mounted Direcly to the Rear of the Pump) 

 
 

 
Overhaul Operation 

See Page 

Pumps with 

Mechanical Seals 
Pumps with Packing 

Safety Information 2 2 

General Information 7 7 

 
Removal Of: 

Transmission 8 8 

Intake Adapters 10 10 

Impeller Shaft Assembly 11 11 

 
 

Disassembly of 

Impeller Shaft 

Components 

 

Outboard Bearing Removal 
Prior to April 21, 2006 13, 18, 19 15, 18, 19 

After April 21, 2006 14, 20, 21 16, 20, 21 

 

Seal Housing 
Removal 26 27 

Check 29 30 

Impeller Removal 28 28 

 
 
 
 
 
 
 

Reassembly of 

Impeller Shaft 

Components 

Cooling Line Check 29 30 

Installing Undersize Wear Rings 31, 32 31, 32 

Impeller / Wear Ring Installation 33, 34 33, 34 

Seal Housing Installation 26 27 

Mechanical Seal Installation 44, 45 - 

 

Packing 
Installation - 47 

Adjustment - 47 

 

Outboard Bearing Installation 
Prior to April 21, 2006 13, 22 15, 22 

After April 21, 2006 14, 23 16, 23 

 

Installing Impeller Shaft Assembly 
CSô93 Bodies 35 35 

   CSô04 Bodies 36, 37, 38 36, 37, 38 

 

Installing Body Hardware 
CSô93 Bodies 39 39 

    CSô04 Bodies 40 40 

Installation of Transmission 8 8 

Vacuum Test 48 48 
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Table 2: Complete Disassembly of Transmission Mounted Pumps 
(For Transmissions Mounted Direcly to the Front of the Pump) 

 
 

 
Overhaul Operation 

See Page 

Pumps with 

Mechanical Seals 
Pumps with Packing 

Safety Information 2 2 

General Information 7 7 

 
Removal Of: 

Transmission 9 9 

Intake Adapters 10 10 

Impeller Shaft Assembly 12 12 

 
Disassembly of 

Impeller Shaft 

Components 

Outboard Bearing Removal 14, 20, 21 16, 20, 21 

 

Seal Housing 
Removal 26 27 

Check 29 30 

Impeller Removal 28 28 

 
 
 
 

 
Reassembly of 

Impeller Shaft 

Components 

Cooling Line Check 29 30 

Installing Undersize Wear Rings 31, 32 31, 32 

Impeller / Wear Ring Installation 33, 34 33, 34 

Seal Housing Installation 26 27 

Mechanical Seal Installation 44, 45 - 

 

Packing 
Installation - 47 

Adjustment - 47 

Outboard Bearing Installation 14, 23 16, 23 

Installing Impeller Shaft Assembly 36, 37, 38 36, 37, 38 

Installing Body Hardware 40 40 

Installation of Transmission 9 9 

Vacuum Test 48 48 
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Table 3: Complete Disassembly of Direct Drive Pumps 
 
 

 
Overhaul Operation 

See Page 

Pumps with 

Mechanical Seals 
Pumps with Packing 

Safety Information 2 2 

General Information 7 7 

 
Removal Of: 

Intake Adapters 10 10 

Impeller Shaft Assembly 
Front Drive (CW) 12 12 

Rear Drive (CCW) 11 11 

 
 
 

Disassembly of 

Impeller Shaft 

Components 

Outboard Bearing Removal 
With Tachometer 17 17 

Without Tachometer 13, 18 15, 18 

End Yoke Removal on Drive End 
With Tachometer 24 24 

Without Tachometer 25 25 

Seal Housing Removal 
Removal 26 27 

Check 29 30 

Impeller Removal 28 28 

 
 
 
 
 
 
 

 
Reassembly of 

Impeller Shaft 

Components 

Cooling Line Check 29 30 

Installing Undersize Wear Rings 31, 32 31, 32 

Impeller / Wear Ring Installation 33, 34 33, 34 

Seal Housing Installation 26 27 

Mechanical Seal Installation 44, 45 - 

Packing 
Installation - 47 

Adjustment - 47 

Outboard Bearing Installation 
With Tachometer 17 17 

Without Tachometer 13, 22 15, 22 

End Yoke Installation on Drive End 
With Tachometer 24 24 

Without Tachometer 25 25 

Installing Impeller Shaft Assembly 
CS '93 Bodies 35 35 

CS '04 Bodies 36, 37, 38 36, 37, 38 

Installing Body Hardware 
CS '93 Bodies 39 39 

CS ' 04 Bodies 40 40 

Vaccum Test 48 48 
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Table 4: Replacement of Packing / Mechanical Seal Without Disassembly the Pump 
 

Pump Driven By Type of Seal Operation See Page 
 
 
 
 
 
 
 
 
 
 
 
 

Transmission 

(Mounted Directly to the Pump) 

 
 
 
 
 
 
 

 
Mechanical Seals 

Safety Information 2 
General Information 7 

Removal Of: Transmission 
Mounted to Rear of Pump 8 
Mounted to Front of Pump 9 

 
Removal Of: 

Outboard Bearing 
Prior to 4/21/2006 13, 18, 19 
After 4/21/2006 14, 20 

Seals 41, 42, 43 
Cooling Line Check 29 

 
 

Installation Of: 

Seals 44, 45 

Outboard Bearing 
Prior to 4/21/2006 13, 22 
After 4/21/2006 14, 23 

Transmission 
Mounted to Rear of Pump 8 
Mounted to Front of Pump 9 

Vacuum Test 48 
 
 
 
 

Packing 

Safety Information 2 
General Information 7 
Packing Removal 46 
Cooling Line Check 30 

Packing 
Installation 47 
Adjustment 47 

Vacuum Test 48 
 
 
 
 
 
 
 
 
 
 
 
 

Direct Drive 

(Pump is driven by a remotely mounted transmission or P.T.O. The 
pump is turned by an end yoke on the impeller shaft) 

 
 
 
 
 
 
 

 
Mechanical Seals 

Safety Information 2 
General Information 7 

 
 

Removal Of: 

Outboard Bearing 
With Tachometer 13 
Without Tachometer 17 

Drive End Yoke 
With Tachometer 24 
Without Tachometer 25 

Seals 41, 42, 43 
Cooling Line Check 29 

 
 

Installation Of: 

Seal Installation 44, 45 
Outboard Bearing InstalȤ 
lation 

With Tachometer 13 
Without Tachometer 17 

Drive End Yoke 
With Tachometer 24 
Without Tachometer 25 

Cooling Line Check 29 
 
 
 
 

Packing 

Safety Information 2 
General Information 7 
Packing Removal 46 
Cooling Line Check 30 

 

Packing 
Installation 47 
Adjustment 47 

Vacuum Test 48 
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General Overhaul Information 
 

Tools and Equipment 

The following tools and equipment may be needed to overhaul a pump: 

1. Usual automotive mechanic's hand tools. 

2. An arbor press for assembling or disassembling components. 

3. An engine lathe for turning impeller hubs. 

4. A suitable hoist and slings. 

5. Torque capability up to 325 lb-ft. 

While no special tools and equipment are required, a few special items are 
illustrated or described so the mechanic can make them or they are available 
from the apparatus manufacturer or the Waterous Company. These special 
items are not absolutely necessary, but they will make the mechanic's work 
much easier. 

Preliminary Testing 

Before disassembling a pump, test it thoroughly, if possible, and record the 
results. A comparison of this test with periodic tests recommended in form 
F-1031, Section 1000 can often reveal specific pump troubles. Excessive 
speed, for instance, indicates that impellers and/or wear rings are probably 
worn. 

Cleaning 

The continued satisfactory operation of a pump depends to a great extent 
upon the cleanliness of its internal parts. Sand, dirt or other abrasive material 
will wear gears and related parts. Before disassembling a pump for repairs, be 
sure to clean its exterior. Make sure the working space, benches and tools are 
clean. Use only clean, lint-free cloths to wipe off components. Before reasȤ 
sembling a pump or its components, be sure to clean them thoroughly. 

Pump Bodies and Impellers 

Flush out these components and related parts with clean water and remove 
loose scale, caked sediment, etc. Be sure to remove all traces of old gaskets. 
Examine pump bodies, covers, adapters and fittings for cracks, severe corroȤ 
sion or other damage. Almost all damage to these parts results from improper 
use or maintenance, or from freezing. Replace defective parts. 

Bearings, Gaskets, Seals and O-rings 

Parts of this nature are frequently damaged during removal or disassembly. In 
addition, they sometimes deteriorate or lose their effectiveness because of age 
or misuse. Replacing these parts whenever overhauling a pump is a good 
policy. 

Impeller Shafts 

Examine shaft for severe scratches, grooves or corrosion - especially under 
packing or mechanical seals. If scratches are not severe, and are not under 
packing and seals, clean them with a fine-cut file. Grooves are usually permisȤ 
sible if they are not sharp or too deep. Even slight longitudinal scratches will 
cause leaks and should be removed. 

Installing Ball Bearings 

Most Waterous pumps are designed so that ball bearings fit tightly on their 
shafts and have relatively loose fits in the bearing housings. When mounting 
these bearings on shafts, always apply force to the inner races. When bearings 
have a tight fit in the housings, and a heavy force is necessary to install them, 
be sure to apply force only to the outer bearing races. For either type of fit, 
applying force to the wrong bearing race may damage the balls and race. 

End Yoke and Companion Flange Nuts 

Do not reuse self-locking nuts. Apply lubrication oil to the threads before 
removing. Apply anti-seize to the threads before installing a new self- locking 
nut. 

Gaskets 

CS '04 Pumps (Pumps built after March, 2005) 

For ease of installation, the CS pump uses a body molded gasket design. The 
molded gasket, made of nitrile rubber, fits into a channel in the pump body. 

CS '93 Pumps (Pumps built from 1994 to March, 2005) 

To provide added sealing for gaskets between bodies and intake adapters, 
coat both sides of these gaskets with a suitable sealant. A compound such as 
Permatex Super 300 is recommended for this application. Be sure all traces of 
previous gaskets and sealant are removed before installing new gaskets. 
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Transmission Removal / Installation 

(Transmission Mounted Directly to the Rear of the Pump) 
 
 

Pump 
 

 

Transmission 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IL1211 

 
 
 
 
 
 
 

1. Remove the four cap screws and lock washers that attach 
the transmission to the pump. 

2. Apply Loctite #242 (blue) to threads when transmission is 
reattached to the pump. 

3. Use the jacking screw holes to separate the transmission 
from the pump body. 

4. Support transmission and pull straight back from pump. 

 
 

Jacking Screw Holes 
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Transmission Removal / Installation 
 

(Transmission Mounted Directly to the Front of the Pump)  
 

Pump 
 

Transmission 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1. Remove the four cap screws and lock washers that attach 
the transmission to the pump. 

2. Apply Loctite #242 (blue) to threads when transmission is 
reattached to the pump. 

3. Use the jacking screw holes to separate the transmission 
from the pump body. 

4. Support transmission and pull straight back from pump. 

Jacking Screw Holes 
(One Per Side) 
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Intake Adapter Removal / Installation 

 
 

1. Remove the hex hd screws that attach 
the intake adapters to the pump body. 

2. Remove the adapters and gaskets. 

NOTE: Removal of intake adapters is 
only necessary if pump body or adapters 
need to be replaced. 

 
 
 
 
 

 

 

 

 

 

Intake Adapter Removal / Installation 
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Removal of Impeller Shaft Assembly 

(Transmission Mounted Directly to the Rear of the Pump) 

 
 
 
 

Volute Body 
 
 
 
 
 
 
 
 
 
 
 
 

 
IL1273 Loosen but do not 

remove these 

screws. 

 
 
 

Bearing Housing 
 
 
 
 
 
 
 
 
 
 

Jacking Screw Hole 
 
 

 
O-rings 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IL2459 

Volute Cover 

Jacking Screw Hole 

 
 
 
 
 
 
 
 
 
 
 

O-ring 

 
 
 

 
1. Use either threaded rods or a transmission 

jack to lower the cover from the body. 

2. Remove the two screws that attach the 
bearing housing to the volute body (upper 
half). 

3. Loosen but do not remove the two screws 
that attach the bearing housing to the volute 
cover (lower half). The impeller shaft as­ 
sembly will remain in the volute cover. 

4. Remove the screws that attach the volute 
cover to the volute body and separate the 
body and cover using the tapped holes. 

5. Remove molded gasket material from the 
(CS '04 Body Only) 

Molded Gasket, CS '04 Body (Shown) 

or Flat Gaskets, CS '93 Body. 
two pump halves and O-rings. 



F-1031, Section 4211 Page 12 of 48  

 
 

 
 

Volute Body 

 
 

Removal of Impeller Shaft Assembly 

(Transmission Mounted Directly to the Front of the Pump) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IL1273 Loosen but do not 

remove these 

screws. 

Bearing Housing 

 
 
 
 
 

Volute Cover 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Jacking Screw Hole 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

O-rings 

Jacking Screw Hole 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IL3511 

 
 
 
 
 
 

 
O-ring 

 
 
 
 
 
 

 
Bearing Housing 

 
 

1. Use either threaded rods or a transmission 
jack to lower the cover from the body. 

2. Remove the two screws that attach the 
bearing housing to the volute body (upper 
half). 

3. Loosen but do not remove the two screws 
that attach the bearing housing to the volute 
cover (lower half). The impeller shaft as­ 
sembly will remain in the volute cover. 

4. Remove the screws that attach the volute 
cover to the volute body and separate the 
body and cover using the tapped holes. 

5. Remove molded gasket material from the 
two pump halves and O-rings. 
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Outboard Bearing Removal / Installation - Prior 4/21/2006 

(Transmission Mounted Pumps with Mechanical Seals or Direct Drive Pumps without Tachometer with Mechanical Seals) 
(Reference Pages 15, 16 and 19) 

 
 

 

 
 
 

 

NOTE: Fill the bearing housing 
chamber with a medium 
consistency ball and roller 
bearing grease until the grease 
comes out of the lube relief 
fitting. Check that the seal has 
not leaked. 

 

   
 
 

 
 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
CAUTION 

To prevent seal from pushing out 
of housing, do not use power 
grease gun. 
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Outboard Bearing Removal / Installation - After 4/21/2006 

(Transmission Mounted Pumps with Mechanical Seals) 
(Reference Pages 17 and 18) 
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Outboard Bearing Removal / Installation (Prior to 4/21/06) 

(Transmission Mounted Pumps with Packing or Direct Drive Pumps without Tachometer with Packing) 
(Reference Pages 15, 16 and 19) 

 
 
 
 

 

 
 

 
 
 
 

 
 
 

  
 

 
 
 

 
 

 

 

 
  
 
 

NOTE: Fill the bearing housing 
chamber with a medium 
consistency ball and roller 
bearing grease until the grease 
comes out of the lube relief 
fitting. Check that the seal has 
not leaked. 

 

 
. 

 

 

 
 
 
 
 

  
 

CAUTION 

To prevent seal from pushing out 
of housing, do not use power 
grease gun. 

 

 

 
 

 
 
 
 

 

 
 

V-Ring Flinger Installation 
 
 
 
 
 
 
 
 

 
Make sure flat side is facing away from bearing 
housing when reassembled on shaft. 


