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SUBCOURSE OVERVIEW

This subcourse is designed to teach the knowledge required to repair valves and fixture control devices. The subcourse is presented in two lessons, each corresponding to the terminal learning objective as indicated below.

There are no prerequisites for this subcourse.

The lessons reflect the doctrine that was current at the time this subcourse was prepared. In your own work situation, always refer to the latest official publications.

Unless otherwise stated, the masculine gender of singular pronouns is used to refer to both men and women.

TERMINAL LEARNING OBJECTIVE: 

ACTION:
You will learn to describe the procedures used to repair valves and fixture control devices.

CONDITION:

You will be given the material contained in this subcourse. 

STANDARD:
You must achieve a minimum score of 70 percent on the subcourse examination to demonstrate proficiency.
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LESSON 1

MAINTENANCE OF VALVES

Critical Task: 051-248-1011

OVERVIEW

LESSON DESCRIPTION:

At the end of this lesson, you will be able to describe the procedures used to identify and repair valves.

TERMINAL LEARNING OBJECTIVE:

ACTION:

You will learn the procedures used to identify and repair valves.

CONDITION:

You will be given the material contained in this lesson. 

STANDARD:
You will correctly answer the practice exercise questions at the end of this lesson.

REFERENCES:
The material contained in this lesson was derived from Field Manual (FM)

3-34.471, Soldier Training Publication (STP) 5-51K12-SM-TG, and Technical Manual (TM) 5-551K.

INTRODUCTION

Valves and fixture control devices control the flow of water into, through, and out of a plumbing system. The knowledge of maintenance and repair of valves is a necessity for a plumber. In order to repair valves, a plumber must be familiar with their construction and operation. A close inspection of any valve consists of examining for visible leaks, wear, and damage. It may be necessary to partially or completely disassemble a mechanism to make a repair.

PART A: IDENTIFYING VALVES

1-1.
There are many types, shapes, and sizes of valves for a building plumbing system. Plumbing fixtures also require valves such as flushometers and faucets. When a valve leaks or fails to operate properly, the failure must be located and repaired. The repair may require partial or complete disassembly of the valve. A repaired valve must restore the valve to a serviceable operating condition. 

a.
The most common valve types used in a water pipeline system are gate, ball, globe, and swing check valves. Figures 1-1 through 1-5 illustrate valves used in water pipelines.

(1)
A gate valve completely shuts off the flow of water. Figure 1-1 shows a gate valve.
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	Figure 1-1. Gate Valve


(2) A ball valve regulates the flow of water by the seating of a ball. A ball valve is more durable than other valve types. Figure 1-2 shows a ball valve. 
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	Figure 1-2. Ball Valve


(3)
A globe valve regulates or controls the flow of water. Figure 1-3 shows a globe valve.
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	Figure 1-3. Globe Valve


(4)
An angled valve regulates or controls and changes the direction of the water flow. Figure 1-4 shows an angled valve.
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	Figure 1-4. Angled Valve


(5)
A swing-check valve allows the water to flow in one direction only and then closes automatically to prevent backflow. Figure 1-5 shows a swing-check valve.
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	Figure 1-5. Swing-Check Valve


b.
There are several types of faucets. Figures 1-6 through 1-9 illustrate the valves or faucets used for plumbing fixtures.

(1)
A single faucet with a plain bibb, a typical lavatory faucet, turns hot- or cold-water flow on and off. Figure 1-6 shows a single faucet with a plain bibb.
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	Figure 1-6. Single Faucet With a Plain Bibb


 (2)
A single faucet with a hose bibb turns hot- or cold-water flow on and off. Figure 1-7 shows a single faucet with a hose bibb.
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	Figure 1-7. Single Faucet With a Hose Bibb


(3)
A compression combination faucet with hot- and cold-water handles turns the water flow on and off. Figure 1-8 shows a compression combination faucet.
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	Figure 1-8. Compression Combination Faucet


(4)
A noncompression combination faucet with a single lever turns hot- and cold-water flow on and off. Figure 1-9 shows a noncompression combination faucet with a single lever.
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	Figure 1-9. Noncompression Combination Faucet With a Single Lever


c.
Flushometer valves are used for plumbing fixtures such as water closets and urinals. Flushometer valves discharge a fixed amount of water for flushing fixtures. Direct water pressure activates the amount of water. The two types of flushometer valves, diaphragm and piston, are illustrated in Figures 1-10 and 1-11.
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	Figure 1-10. Diaphragm Flushometer Valve
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	Figure 1-11. Piston Flushometer Valve


PART B:  REPAIRING VALVES

1-2.
Inspect valves periodically for proper operation. If a valve leaks or operates improperly, repair the valve to a serviceable operating condition. If the valve cannot be repaired, replace it. Ball valves are often used to replace gate valves.  

a. Repairing Water Pipeline Valves. Tables 1-1 through 1-3 explain the repair of valves used in water pipelines. 

Table 1-1. Gate Valve Malfunctions and Repairs
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	Malfunctions
	Repairs

	1. There is a leak at the stem and the packing nut.
	Tighten the packing nut.

	2. The leak was not fixed by tightening the packing nut.
	Step 1. Turn off the water supply.

Step 2. Remove the wheel handle, packing nut, and old packing.

Step 3. Replace the old packing with new packing.

Step 4. Reassemble the packing nut and wheel handle.

Step 5. Turn the water supply on, and check the valve for proper operation.

	3. The valve will not close properly to stop the water flow.
	Step 1. Turn off the water supply, and disassemble the valve from the wheel handle to the body.

Step 2. Resurface the disc with a mixture of oil and lapping compound.

Step 3. Reassemble the valve.

Step 4. Turn on the water supply, and check the valve for proper operation.

	4. There is an unknown malfunction in the valve.
	Step 1. Turn off the water supply, and disassemble the valve until the problem is located.

Step 2. Replace the faulty parts, and reassemble the valve.

Step 3. Turn on the water supply, and check the valve for proper operation.

NOTE:  Since the valve is completely disassembled, replace any other worn or damaged parts.


Table 1-2. Globe Valve Malfunctions and Repairs
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	Malfunctions
	Repairs

	1. There is a leak at the stem and packing nut.
	Tighten the packing nut.

	2. The leak was not fixed by tightening the packing nut.
	Step 1. Turn off the water supply.

Step 2. Remove the wheel handle, packing nut, and old packing.

Step 3. Replace the old packing with new packing.

Step 4. Reassemble the packing nut and wheel handle.

Step 5. Turn on the water supply, and check the valve for proper operation.

	3. The valve will not regulate or control the amount of water flow.
	Step 1. Turn off the water supply.

Step 2. Disassemble the valve from the wheel handle to the body.

Step 3. Remove the old disc, and replace it with a new one.

Step 4. Reassemble the valve.

Step 5. Turn on the water supply, and check the valve for proper operation.

	a. A composition disc is used.


	

	b. A plug type or conventional disc is used.


	Step 1. Turn off the water supply.

Step 2. Disassemble the valve from the wheel handle to the body.

Step 3. Remove the disc.

Step 4. Insert a new washer under the disc, and then lap the disc to the seat for a snug fit.

Step 5. Reassemble the valve.

Step 6. Turn on the water supply, and check the valve for proper operation.

	4.  There is an unknown malfunction in the valve.
	Step 1. Turn off the water supply.

Step 2. Disassemble the valve until the malfunction is located.

Step 3. Replace the faulty part, and reassemble the valve.

Step 4. Turn on the water supply, and check the valve for proper operation.


Table 1-3. Swing-Check Valve Malfunctions and Repairs
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	Malfunctions
	Repairs

	1. A loose locknut is causing water backflow.
	Step 1. Turn off the water supply.

Step 2. Remove the cap (located above the locknut).

Step 3. Tighten the locknut.

Step 4. Replace the cap.

Step 5. Turn on the water supply, and check the valve for proper operation.

	2. The hinge is not closing completely due to wear.
	Step 1. Turn off the water supply.

Step 2. Remove the cap and the locknut.

Step 3. Remove the hinge pin or hinge and hinge pin.

Step 4. Replace with a new hinge pin or hinge with hinge pin.

Step 5. Replace the locknut and the cap.

Step 6. Turn on the water supply, and check the valve for proper operation.

	3. The disc face is worn.
	Step 1. Turn off the water supply.

Step 2. Remove the cap.

Step 3. Remove the locknut and disc.

Step 4. Attach the new disc to the hinge, and tighten the locknut.

Step 5. Replace the cap.

Step 6. Turn on the water supply, and check the valve for proper operation.


b.
Repairing Faucets. Faucets used in lavatories are valves that receive a great deal of use, resulting in leaks or failures over time. When this happens, the faucet malfunction is determined and repaired. The repair must restore the faucet to a serviceable operating condition. Tables 1-4 through 1-6 explain faucet repair. If a faucet cannot be repaired, replace it.

Table 1-4. Single Faucet Malfunctions and Repairs
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	Malfunctions
	Repairs

	1. There is a leak at the stem and packing nut.
	Step 1. Turn off the water supply at the shutoff valve.

Step 2. Remove the cap, handle screw, and handle.

Step 3. Remove the packing nut with a wrench.

Step 4. Remove the old packing material and washer.

Step 5. Replace with a new washer and new packing material on the stem.

Step 6. Replace the packing nut onto the body of the faucet, and tighten with a wrench.

Step 7. Replace the handle, handle screw, and cap.

Step 8. Turn on the water supply, and check for proper operation.

	2. There is a leak at the spout.
	Step 1. Turn off the water supply at the shutoff valve.

Step 2. Disassemble the faucet down to the body, and remove the stem.

Step 3. Remove the washer screw and washer from the bottom of the stem.

Step 4. Place a new washer onto the bottom of the stem, and secure to the stem with a new washer screw.

Step 5. Check the valve seat inside the body. If it is chipped or rough, reface the seat with a refacing tool. If the seat is even, place the stem into the body.

Step 6. Reassemble the valve.

Step 7. Turn on the water supply, and check for proper operation.


Table 1-5. Combination Faucet Malfunctions and Repairs
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	Malfunctions
	Repairs

	1. There is a leak at the top of the stem.
	Step 1. Turn off the water supply at the shutoff valve.

Step 2. Remove the cap, handle screw, and handle.

Step 3. Remove the packing nut with a wrench.

Step 4. Remove the old packing material and washer.

Step 5. Remove the stem from the body.

Step 6. Remove the worn washer by sliding it off the lower end of the stem.

Step 7. Place a new washer onto the lower end of the stem.

Step 8. Reassemble all of the parts in their proper order.

Step 9. Turn on the water supply, and check for proper operation.

	2. There is a leak at the spout.
	Step 1. Turn off the water supply at the shutoff valve.

Step 2. Remove the cap, handle screw, and handle.

Step 3. Remove the packing nut with a wrench.

Step 4. Remove the stem from the body.

Step 5. Remove the washer screw and worn washer from the bottom of the stem.

Step 6. Place a new washer onto the bottom of the stem, and secure it to the stem with a new screw.

Step 7. Check the valve seat inside the body. If it is chipped or rough, reface the seat with a refacing tool. If the seat is even, place the stem into the body.

Step 8. Reassemble all of the parts in their proper order.

Step 9. Turn on the water supply, and check for proper operation.

	3. There is a leak at the base of the body.
	Step 1. Turn off the water supply at the shutoff valve.

Step 2. Remove the cap, handle screw, and handle.

Step 3. Remove the packing nut with a wrench.

Step 4. Remove the worn packing nut washer from the packing nut.

Step 5. Place a new packing nut washer into the packing nut for a snug fit.

Step 6. Reassemble all of the parts in their proper order.

Step 7. Turn on the water supply, and check for proper operation.


Table 1-6. Single-Level Combination Faucet, Valve-Type, Malfunctions and Repairs
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	Malfunctions
	Repairs

	1. There is a leak at the spout.
	Step 1. Turn off the hot- and cold-water supply at the shutoff valves.

Step 2. Unscrew the collar, and lift off the spout.

Step 3. Remove the lever from the rear of the body.

Step 4. Remove the worn O-ring, and install a new O-ring at the base of the spout.

Step 5. Reassemble the spout by tightening the collar.

Step 6. Turn on the water supply, and check for proper operation.

	2. There is an unknown malfunction.
	Step 1. Turn off the hot- and cold-water supply at the shutoff valves.

Step 2. Unscrew the collar, and lift off the spout.

Step 3. Remove the escutcheon.

Step 4. Remove the plug, and disassemble each part until all of the faulty parts are located.

Step 5. Replace all of the faulty parts.

Step 6. Reassemble the faucet.

Step 7. Turn on the water supply, and check for proper operation.

	NOTE:  There are three types of washerless faucets: valve, ball, and cartridge. Each type has different internal working parts. Use the manufacturer’s instructions for all repairs.


c.
Repairing Flushometer Valves. Flushometer valves on water closets and urinals are automatic flushing valves. Over time, a malfunction inside the valve or handle assembly can occur. When this happens, the malfunction must be located and repaired. Tables 1-7 through 1-9 explain the repair of flushometer valves.

Table 1-7. Diaphragm-Type Flushometer Valve Malfunctions and Repairs
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	Malfunction
	Repairs

	The valve will not flush or will not stop flushing.
	Step 1. Turn off the water supply.

Step 2. Remove the outer cover with a wrench.

Step 3. Remove the inner cover; pry it off with a screwdriver if necessary.

Step 4. Remove the relief valve and the valve seat.

Step 5. Remove the clogged or worn diaphragm.

Step 6. Install a new diaphragm.

Step 7. Reassemble the valve.

Step 8. Turn on the water supply, and check the valve for proper operation.


Table 1-8. Piston-Type Flushometer Valve Malfunctions and Repairs
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	Malfunction
	Repairs

	The valve will not flush or will not stop flushing.
	Step 1. Turn off the water supply.

Step 2. Remove the outer cover and gasket.

Step 3. Remove the inner cover and gasket.

Step 4. Remove the brass screws with a screwdriver.

Step 5. Remove the retaining plate.

Step 6. Remove the clogged or worn rubber cup.

Step 7. Install a new rubber cup.

Step 8. Reassemble the valve.

Step 9. Turn on the water supply, and check the valve for proper operation.


Table 1-9. Flushometer Valve Handle Malfunctions and Repairs
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	Malfunctions
	Repairs

	1. There is a water leak at the handle.
	Step 1. Turn off the water supply at the angled valve.

Step 2. Unscrew the retaining nut.

Step 3. Pull out the handle body, which contains all of the parts up to the packing nut.

Step 4. Grip the handle body with a wrench, and with another wrench, unscrew the packing nut.

Step 5. Remove the worn packing washer.  

Step 6. Install a new packing washer.

Step 7. Reassemble all of the parts.

Step 8. Turn on the water supply, and check the handle for proper operation.

	2. The handle is loose and wobbly.
	Step 1. Turn off the water supply at the angled valve.

Step 2. Unscrew the retaining nut.

Step 3. Pull out the handle body, which contains all of the parts up to the packing nut.

Step 4. Grip the handle body with a wrench, and with another wrench, unscrew the packing nut.

Step 5. Grip the handle body with a wrench, and unscrew the bushing with lock-grip pliers.

Step 6. Remove the packing washer, bushing, spring, and plunger.

Step 7. Replace the worn parts with new parts.

Step 8. Reassemble the valve.

Step 9. Turn on the water supply, and check the handle for proper operation.


LESSON 1

PRACTICE EXERCISE
Instructions: The following items will test your grasp of the material covered in this lesson. There is only one correct answer for each item. When you complete the exercise, check your answers with the answer key that follows. If you answer any item incorrectly, restudy that part of the lesson that contains the portion involved.

1.
Which valve allows water to flow in one direction only, then closes automatically to prevent backflow?

A.
Ball valve

B.
Globe valve

C.
Angled valve 

D.
Swing-check valve

2.
The disc in a gate valve can be repaired using a mixture of oil and lapping compound to_______________ the disc.



A.
Resurface



B.
Reface



C.
Repair



D.
Remove

3.
What type of valve discharges a fixed amount of water for flushing fixtures?

A.
Noncompression combination faucet with a lever

B.
Flushometer valve

C.
Swing-check valve

D.
Gate valve

4.
There is a leak at the stem and packing nut on a gate or globe valve. Which part would you replace? 



A.
Washer



B.
Hex nut



C.
Packing



D.
Bonnet

5.
Which valve only regulates the flow of water?

A.
Gate valve

B.
Angled valve

C.
Globe valve

D.
Swing-check valve

6.
A single faucet is leaking at the stem and packing nut. What do you replace to repair the leak? 

A.
Packing material and washer 

B.
Packing material and stem

C.
Washer and stem

D.
Washer and washer screw

7.
A single-lever combination faucet, valve-type, is leaking at the spout. Which part would 

you replace?

A.
Diverter

B.
O-ring

C.
Plug

D.
Valve seat

8.
An angled valve _________________________________.

A.
Regulates or controls the flow of water

B.
Makes the water flow in one direction only

C.
Completely shuts off the flow of water

D.
Regulates or controls and changes the direction of the water flow

9.
What part would you replace if a flushometer will not stop flushing?

A.
Pressure valve head

B.
Guide

C.
Diaphragm

D.
Restriction ring

10.
What part would you replace on a flushometer valve handle if the handle 

is firm but has a water leak?

A.
Plunger

B.
Bushing spring

C.
Bushing

D.
Packing washer

11.
A gate valve ________________________________.

A.
Completely shuts off the water flow 

B.
Allows the water flow in one direction only

C.
Regulates or controls the water flow

D.
Closes to prevent backflow

LESSON 1

PRACTICE EXERCISE 

ANSWER KEY AND FEEDBACK
1.
Which valve allows water to flow in one direction only, then closes automatically to 
prevent backflow?

A.
Ball valve

B.
Globe valve

C.
Angled valve 

D.
Swing-check valve (paragraph 1-1a(5))
2.
The disc in a gate valve can be repaired using a mixture of oil and lapping 


compound to_______________ the disc.



A.
Resurface (Table 1-1)

B.
Reface


C.
Repair


D.
Remove

3.
What type of valve discharges a fixed amount of water for flushing fixtures?

 
A.
Noncompression combination faucet with a lever

B.
Flushometer valve (paragraph 1-1c)
C.
Swing-check valve

D.
Gate valve

4.

There is a leak at the stem and packing nut on a gate or globe valve. Which part would 



you replace?

 
A.
Washer


B.
Hex nut


C.
Packing (Table 1-1 and 1-2)

D.
Bonnet

5.
Which valve only regulates the flow of water?

A.
Gate valve

B.
Angled valve
C.
Globe valve (paragraph 1-1a(3))
D.
Swing-check valve

6.
A single faucet is leaking at the stem and packing nut. What do you replace to repair the 

leak?

 
A.
Packing material and washer (Table 1-4)
B.
Packing material and stem
C.
Washer and stem

D.
Washer and washer screw

7.
A single-lever combination faucet, valve-type, is leaking at the spout. Which part would 

you replace?

A.
Diverter

B.
O-ring 
(Table 1-6)
C.
Plug

D.
Valve seat

8.
An angled valve ________________________________.

 
A.
Regulates or controls the flow of water

B.
Makes the water flow in one direction only

C.
Completely shuts off the flow of water

D.
Regulates or controls and changes the direction of the water flow (paragraph 1-1a(4))
9.
What part would you replace if a flushometer will not stop flushing?

A.
Pressure valve head

B.
Guide

C.
Diaphragm (Table 1-7)
D.
Restriction ring

10.
What part would you replace on a flushometer valve handle if the handle 

is firm but has a water leak?

A.
Plunger

B.
Bushing spring

C.
Bushing

D.
Packing washer (Table 1-9)
11.
A gate valve ________________________________.

A.
Completely shuts off the water flow (paragraph 1-1a(1))
B.
Allows the water flow in one direction only

C.
Regulates or controls the water flow
D.
Closes to prevent backflow

LESSON 2

MAINTENANCE OF FIXTURE CONTROL DEVICES

Critical Task: 051-248-1011

OVERVIEW

LESSON DESCRIPTION:

At the end of this lesson, you will be able to describe the procedures used to repair fixture control devices.

TERMINAL LEARNING OBJECTIVE:

ACTION:

You will learn the procedures used to repair fixture control devices.

CONDITION:

You will be given the material contained in this lesson. 

STANDARD:

You will correctly answer the practice exercise questions at the end of this 

lesson.

REFERENCES:
The material contained in this lesson was derived from FM 3-34.471, STP 

5-51K12-SM-TG, and TM 5-551K.

INTRODUCTION

Valves and fixture control devices control the flow of water into, through, and out of a plumbing system. The knowledge of maintenance and repair of fixture control devices is a necessity for a plumber. In order to repair fixture control devices, a plumber must be familiar with their construction and operation. A close inspection of any fixture control device consists of examining for visible leaks, wear, and damage. It may be necessary to partially or completely disassemble a mechanism to make a repair.

PART A:  REPAIRING FLUSHING MECHANISMS

2-1.
Fixture control devices are used for flushing, holding water in a lavatory bowl, and draining waste. These devices, such as the flushing mechanism of a water closet tank or lavatory pop-up plug, receive a great deal of use. A water closet is a fixture used to carry organic body wastes to the sewer system. When a fixture control device fails to operate properly, the malfunction must be located and repaired. 


a.
Table 2-1 explains the repair of a ball cock flushing mechanism. Figure 2-1 shows the ball cock assembly parts.

Table 2-1. Ball Cock Flushing Mechanism Malfunctions and Repairs
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	Malfunctions
	Repairs

	1. The water is flowing into the top of the overflow pipe.
	Step 1. Remove the tank top.

Step 2. Unscrew the ball float from the rod.

Step 3. Shake the ball float to find out if any water is in the ball. If there is water inside the ball, replace with a new ball float. If no water is in the ball, the ball float is functional.

Step 4. Screw the ball float back onto the rod.

Step 5. Place both hands on the middle of the float rod and adjust carefully by bending the ball side of the rod down about one-half of an inch.

Step 6. Flush the water closet to ensure the water level is one inch below the top of the overflow pipe.

Step 7. Replace the tank top.

	2. A damaged flush ball is causing the water to run in the water closet.


	Step 1. Remove the tank top.

Step 2. Turn off the water supply at the shutoff valve.

Step 3. Flush the water closet to empty the flush tank.

Step 4. Unscrew the flush ball from the lift wire.

Step 5. Check the bottom of the flush ball for damage or wear. If the flush ball is damaged or worn, replace it with a new one.

Step 6. Clean the flush outlet valve with an emery cloth or steel wool.

Step 7. Operate the handle several times to ensure the flush ball sits evenly in the flush outlet valve.

Step 8. Turn on the water supply. Flush the water closet to check the repair.

Step 9. Replace the tank top.

	3. A damaged washer is causing the water to run in the water closet.


	Step 1. Turn off the water supply at the shutoff valve.

Step 2. Flush the water closet to empty the water from the flush tank.

Step 3. Disassemble the ball cock assembly. Remove the screw or pin. Lift the plunger out of the assembly.

Step 4. Check the washer and the split-type washer for damage or wear. 

Step 5. Replace worn or damaged washers with new washers.

Step 6. Reassemble the ball cock assembly.

Step 7. Turn on the water supply. Flush the water closet several times to check the repair.

Step 8. Replace the tank top.
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	Figure 2-1. Ball Cock Assembly Parts


b.
Another type of flushing device is the float-cup. Table 2-2 explains the repair of a float-cup flushing mechanism.

Table 2-2. Float-Cup Flushing Mechanism Malfunctions and Repairs
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	Malfunctions
	Repairs

	1. The water level is flowing into the top of the overflow pipe.
	Step 1. Remove the tank top.

Step 2. Grab the top and bottom of the adjustment clip, then squeeze and move it down on the pull rod to lower the float cup.

Step 3. Flush the tank, and check the incoming water level. The level should be about one inch below the top of the overflow pipe.

Step 4. If the water level is not correct, repeat steps 2 and 3. 

Step 5. Replace the tank top.

	2. The water continues to run in the water closet.
	Step 1. Remove the tank top.

Step 2. Turn off the water supply at the shutoff valve.

Step 3. Flush the water closet to empty the flush tank.

Step 4. Lift up the flapper, and check for damage or wear. If the flapper is damaged or worn, replace it.

Step 5. Clean the outlet valve with an emery cloth or steel wool.

Step 6. Operate the handle several times to ensure the flapper sits evenly in the outlet valve.

Step 7. Turn on the water supply. 

Step 8. Flush the water closet to check the repair.

Step 9. Replace the tank top.


PART B:  REPAIRING CONTROL DEVICES

2-2.
Control devices that can malfunction in a lavatory are the pop-up plug and the pivot ball connection. When the plug does not hold water in the bowl and the pivot ball connection leaks, the malfunction must be located and repaired. 

a. Many companies manufacture a pop-up type mechanism for lavatories. Since the working parts are generally the same, the malfunctions and repairs will be similar. Table 2-3 explains the repair of a pop-up plug.

Table 2-3. Pop-Up Plug Malfunctions and Repairs
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	Malfunctions
	Repairs

	The pop-up plug fails to keep water in the bowl.
	Step 1. Loosen the clevis screw with pliers.

Step 2. Push the pop-up plug down so it sits snugly on the flange.

Step 3. Tighten the clevis screw and ensure it fits snugly on the flange.

NOTE: If the stopper does not operate easily, continue with steps 4-6.

Step 4. Squeeze the spring clip and pull out the pivot rod from the clevis hole. Place the pivot rod through the next higher or lower hole in the clevis.

Step 5. Close the plug and fill the bowl with water.

Step 6. Check the water level to ensure the stopper holds water in the bowl.

NOTE: If steps 1-6 do not fix the problem, continue with steps 7-12.

Step 7. Tighten the pivot ball retaining nut. If the leak continues, remove the nut with pliers.

Step 8. Squeeze the spring clip, sliding the pivot rod out of the clevis hole.

Step 9. Slide the pivot ball retaining nut and worn washers off the pivot rod.

Step 10. Slide the new washers (plastic or rubber) and the ball nut onto the pivot rod and tighten the pivot ball.

Step 11. Reassemble the pivot rod into the clevis hole.

Step 12. Run water into the lavatory, and check the connection for leaks.


b.
Table 2-4 explains the repair of a pivot ball connection. Always ensure that the pop-up plug is holding water properly after the repair of the pivot ball connection.

Table 2-4. Pivot Ball Connection Malfunctions and Repairs
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	Malfunctions
	Repairs

	There is a leak at the pivot ball connection.
	Step 1. Tighten the pivot ball retaining nut. If the leak continues, remove the nut with pliers.

Step 2. Squeeze the spring clip, and slide the pivot rod out of the clevis hole.

Step 3. Remove the pivot ball retaining nut and worn washers off the pivot rod.

Step 4. Replace with new plastic and rubber washers.

Step 5. Replace the pivot ball retaining nut onto the pivot rod.

Step 6. Tighten the pivot ball retaining nut.

Step 7. Reassemble the pivot rod into the clevis hole.

Step 8. Run water into the lavatory, and check the connection for leaks.


LESSON 2

PRACTICE EXERCISE
Instructions: The following items will test your grasp of the material covered in this lesson. There is only one correct answer for each item. When you complete the exercise, check your answers with the answer key that follows. If you answer any item incorrectly, restudy that part of the lesson that contains the portion involved.

1.
A ball cock flushing mechanism has water running into the top of the overflow pipe. 
What part of the flushing mechanism would you check first?

A.
Flush ball

B.
Float rod

C.
Trip arm

D.
Ball float

2.
A ball cock assembly is causing the water to run in a water closet. What part is

replaced?

A.
Plunger

B.
Plunger arm

C.
Washer

D.
Screw or pin

3.
The water in a water closet with a float-cup flushing mechanism is running. What part 
must be replaced?

A.
Pull rod

B.
Float cup

C.
Flapper

D.
Chain

4.
When a lavatory pop-up mechanism fails to hold water in the bowl, what is adjusted first 
to make the repair?

A.
Pivot rod

B.
Clevis screw

C.
Lift rod

D.
Spring clip

5.
When a lavatory pop-up mechanism fails to hold water in the bowl, what is the last step 
taken to make the repair?

A.
Replace the pivot ball 

B.
Tighten the retaining nut

C.
Replace the washers

D.
Tighten the clevis screw

6.
When a water closet with a ball cock flushing mechanism runs, what part must be 
replaced?

A.
Float ball

B.
Plunger

C.
Float rod

D.
Flush ball

7.
A malfunction in the ball cock assembly is causing the water to run in a water closet. 

What two parts are replaced after disassembling the ball cock assembly?

A.
Split-type washer and washer

B.
Washer and pin

C.
Plunger and split-type washer

D.
Tank refill tube and washer

8.
Water is running into the top of the overflow pipe on a float-cup flushing 

mechanism. What part would you adjust to lower the water level?

A.
Overflow pipe and float cup

B.
Adjustment clip and float cup 

C.
Pull rod and float cup

D.
Flapper and flush outlet valve

LESSON 2

PRACTICE EXERCISE 

ANSWER KEY AND FEEDBACK
1.
A ball cock flushing mechanism has water running into the top of the overflow pipe. 
What part of the flushing mechanism would you check first?

A.
Flush ball

B.
Float rod

C.
Trip arm

D.
Ball float (Table 2-1)
2.
A ball cock assembly is causing the water to run in a water closet. What part is

replaced?

A.
Plunger

B.
Plunger arm

C.
Washer (Table 2-1)
D.
Screw or pin

3.
The water in a water closet with a float-cup flushing mechanism is running. What part 
must be replaced?

A.
Pull rod

B.
Float cup

C.
Flapper (Table 2-2)
D.
Chain

4.
When a lavatory pop-up mechanism fails to hold water in the bowl, what is adjusted first 
to make the repair?

A.
Pivot rod

B.
Clevis screw (Table 2-3)


C.
Lift rod

D.
Spring clip

5.
When a lavatory pop-up mechanism fails to hold water in the bowl, what is the last step 
taken to make the repair?

A.
Replace the pivot ball 

B.
Tighten the retaining nut

C.
Replace the washers (Table 2-3)
D.
Tighten the clevis screw

6.
When a water closet with a ball cock flushing mechanism runs, what part must be 
replaced?

A.
Float ball

B.
Plunger

C.
Float rod

D.
Flush ball (Table 2-1)
7.
A malfunction in the ball cock assembly is causing the water to run in a water closet. 

What two parts are replaced after disassembling the ball cock assembly?

A.
Split-type washer and washer
(Table 2-1)
B.
Washer and pin

C.
Plunger and split-type washer

D.
Tank refill tube and washer

8.
Water is running into the top of the overflow pipe on a float-cup flushing 

mechanism. What part would you adjust to lower the water level?

A.
Overflow pipe and float cup

B.
Adjustment clip and float cup (Table 2-2)
C.
Pull rod and float cup

D.
Flapper and flush outlet valve

APPENDIX A

LIST OF COMMON ACRONYMS

EN


engineer

FM


field manual

MOS


military occupational specialty

SM


soldier’s manual

STP


soldier training publication

TG


trainer’s guide

TM


technical manual

APPENDIX B

RECOMMENDED READING LIST

The following publications provide additional information about the material in this subcourse. You do not need these materials to complete this subcourse.

FM 3-34.471. Plumbing, Pipe Fitting, and Sewerage. 31 August 2001.

STP 5-51K12-SM-TG. Soldier’s Manual and Trainers Guide, MOS 51K, Plumber, Skill Levels 1/2. 18 September 2002.

TM 5-551K. Plumbing and Pipefitting. 29 July 1971.

Disc





Disc holder





Union bonnet ring





Bonnet





Packing





Gland








Outer cover





Swing valve





Wedge or gate





Hex nut





Body





Body





Inlet





Inlet





Outlet





Bonnet





Packing





Seat





Outlet





Packing nut





Wheel nut





Stem





Body





Wheel handle





Packing nut





Stem





Wheel handle





Disc retaining nut





Locknut





Bonnet





Handle screw





Handle





Packing nut





Packing 





Packing washer





Stem





Washer





Washer screw





Faucet body





Spout





Washer screw





Washer





Stem





Packing nut washer





Packing nut





Handle





Handle screw





Cap





Spout





Faucet body





Inner cover





Relief valve





Valve seat





Diaphragm





Restriction ring





Guide





Pressure valve head





Handle





Outer cover





Inner cover





Gasket





Gasket





Brass screws





Retaining plate





Rubber cup





Piston assembly





Guide





Pressure valve head





Handle





Handle





Retaining nut





Handle body





Plunger





Bushing


spring





Bushing





Packing


washer





Metal


washer





Gasket





Packing


nut





Flushometer





Operating handle





Ball cock assembly





Overflow pipe





Trip lever





Ball float





Refill tube





Tank top





Flush tank





Flush valve outlet or Douglas valve





Flush ball





Lift wire





Guide





Connecting wire





Handle





Flush tank





Tank top





Pull rod





Float cup





Adjustment clip





Trip arm





Overflow pipe





Chain





Flapper





Flush outlet valve





Pop-up handle





Lift rod





Clevis screw





Clevis 





Spring clip





Slip-joint pliers





Pivot rod





Pop-up plug





Pivot ball retaining nut





Washers





Tailpiece





Lever handle





Collar





Spout





Aerator





O-ring





Escutcheon





Screw





Diverter





Cage





Plug





Body





Plug





Gasket





Strainer





Spring





Valve stem





Valve seat





Float rod





Plunger arm





Plunger





Split-type washer





Screw or pin





Washer





Tank refill tube





Pop-up bottom





Tailpiece





Plastic washer





Rubber washer





Pivot ball





Pivot ball retaining nut





Clevis





Spring clip





Cap





Disc





Washer





Hinge








PAGE  
i

