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SUBCOURSE OVERVIEW

This subcourse is designed to teach the knowledge required to perform tasks related to clearing stoppages in plumbing fixtures and waste drain lines. The subcourse is presented in two lessons, each corresponding to the terminal objective as indicated below.

Appendix C contains a metric conversion chart.

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 clear stoppages in 



plumbing fixtures and waste lines.

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

PLUMBING FIXTURES

Critical Task: 051-248-1012

OVERVIEW

LESSON DESCRIPTION:

At the end of this lesson, you will be able to describe the procedures used to clear stoppages in plumbing fixtures.

TERMINAL LEARNING OBJECTIVE:

ACTION:

You will learn the procedures used to clear stoppages in plumbing 




fixtures.

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

A plumber’s most common problem is locating and clearing a plumbing drain stoppage in a waste system. A stoppage can happen anywhere in the system: in a fixture, branch line, or main line. Hair, grease, and other foreign matter that block the flow of waste disposal can cause a plumbing drain stoppage in any part of a waste system. A plumber must be able to locate and clear any stoppage using the proper plumbing tools.

PART A: IDENTIFYING CLEARING TOOLS

1-1.
Fixture stoppages usually occur in the fixture trap and cause the waste disposal to overflow. The stoppage has to be located and cleared using the proper plumbing tools. There are two types of plungers: vacuum and force-cup. There are two types of snakes used for fixture stoppages: water closet snake and straight snake. It is important to wear gloves for safety when using any sewer snake. Figure 1-1 shows stoppage clearing tools for fixtures.
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	Figure 1-1. Clearing Tools


PART B: CLEARING STOPPAGES IN PLUMBING FIXTURES

1-2.
You can use several methods to clear stoppages. Each method takes time and requires a certain procedure to accomplish the job.


a.
The vacuum plunger is used first to clear a stoppage in a lavatory drain line. Table 1-1 explains how to clear a lavatory stoppage using a vacuum plunger.

Table 1-1. Vacuum Plunger Method
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	Step 1. Place a wet cloth in the overflow opening.

Step 2. Remove the stopper or set it in a fully open position.

Step 3. Place the vacuum plunger over the drain opening, and push it up and down several times.

Step 4. Lift the plunger off the drain opening.

Step 5. If the water in the bowl flows down the drain, the stoppage is clear. If the stoppage is clear, replace the stopper. 

NOTE: If the stoppage remains, use a straight snake to attempt to clear the drain.




b. Another method used to clear a lavatory stoppage is to use a straight snake through the drain opening. Table 1-2 explains how to use the straight-snake method through the drain opening.

Table 1-2. Straight-Snake Method—Drain Opening
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	Step 1. Remove the stopper.

Step 2. Push the snake into the drain opening until it meets resistance.

Step 3. Push and pull the snake, turning the handle in one direction only, until it moves freely in the drain.

Step 4. Run water into the drain opening. If it flows freely down the drain, the stoppage is clear.

Step 5. Remove the snake, and replace the stopper.


c. A straight snake is also used to clear a lavatory stoppage in a drain line. Table 1-3 explains how to use the straight-snake method through the drain line.

Table 1-3. Straight-Snake Method—Drain Line
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	Step 1. Remove the trap.

Step 2. Push the straight snake into the drain line.

Step 3. Push and pull the snake, turning the handle in one direction only, until it moves freely.

Step 4. Remove the snake, and replace the trap.

Step 5. Run water into the drain to ensure the stoppage is clear.


NOTES:

1. If you are unable to clear the stoppage, the stoppage is in the building drainage system.

2. Sink stoppages are cleared using the same methods as lavatory stoppages.

d. A force-cup plunger is used first to clear a stoppage in a water closet. Table 1-4 explains how to clear a water closet stoppage using a force-cup plunger.

Table 1-4. Force-Cup Plunger Method
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	Step 1. Place the plunger over the trap.

Step 2. Push up and down several times until the water level returns to normal.

Step 3. Place a piece of toilet paper in the bowl. Flush the water closet to ensure the stoppage is clear.

NOTE: If a plunger cannot clear the stoppage, use a water closet snake.




e. A water closet snake can be used to clear a stoppage from a water closet. Table 
1-5 explains how to remove a stoppage from a water closet using a water closet snake. 

Table 1-5. Water Closet Snake Method
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	Step 1. Push the water closet snake into the water closet trap until it meets resistance.

Step 2. Turn the snake clockwise as you push and pull until the stoppage is clear.

Step 3. Remove the snake by turning it counterclockwise.

Step 4. Place a piece of toilet paper in the bowl. Flush the water closet to ensure the stoppage is clear.



f.
You can use the lavatory methods to clear a urinal with an exposed P trap (see Figure 1-2). If a urinal has a stoppage, use a vacuum plunger (see Table 1-1). If the stoppage remains, use the straight snake (see Table 1-2).
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	Figure 1-2. Clearing a P trap Urinal



g.
A force-cup plunger can be used first to clear a urinal with a seal trap (see Table 1-3). If the stoppage remains, use the straight snake (see Table 1-2) that has a rounded end or a water closet snake (see Table 1-5). Figure 1-3 shows a urinal with a seal trap.
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	Figure 1-3. Clearing a Seal-Trap Urinal



h.
A straight snake can be used to clear a stoppage in a bathtub with a P trap. Table 1-6 explains how to clear a bathtub with a P trap.

Table 1-6. Clearing a Bathtub With a P trap
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	Step 1. Remove the pop-up stopper with its linkage.

Step 2. Unscrew the overflow cover, and pull it out with its linkage.

Step 3. Push the snake down into the overflow opening until it meets resistance.

Step 4. Turn the snake handle clockwise, pushing the snake until it turns freely. The stoppage is clear when the snake turns freely. 

Step 5. Remove the snake from the overflow opening.

Step 6. Turn on the water to ensure the stoppage is clear.

Step 7. Replace the overflow cover.

Step 8. Replace the pop-up stopper, and ensure it works properly.


i.
A straight snake can be used to clear a stoppage in a bathtub that has a drum trap. Table 1-7 explains how to clear a stoppage in a drum trap.

Table 1-7. Clearing a Bathtub With a Drum Trap
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	Step 1. Remove the drum trap cover with a wrench.

Step 2. Remove the gasket from the trap.

Step 3. Push the straight snake into the lower pipe of the trap to search for the stoppage. Clear any stoppage by turning the handle clockwise, pushing until it turns freely. If there is no stoppage in the lower pipe, remove the snake.

Step 4. Push the snake into the upper pipe of the trap, and operate the snake to remove the stoppage.

Step 5. Replace worn or damaged gaskets.

Step 6. Screw the cover on hand-tight and tighten it with a wrench. Turn on the water to ensure the stoppage is clear.


j.
One method used to clear a stoppage from a shower floor is the hose-and-water method. Table 1-8 explains the hose-and-water method.

Table 1-8. Hose-and-Water Method
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	Step 1. Remove the strainer.

Step 2. Connect a hose to a water source.

Step 3. Place the other end of the hose into the shower drain.

Step 4. Place large rags around the hose to form a tight seal.

Step 5. Turn the water on full force, turning it off and on several times. The surge of the water will clear the stoppage.

Step 6. Remove the rags and run water down the drain to ensure the stoppage is clear.

Step 7. Replace the strainer.


k. A straight snake can also be used to clear a drain stoppage in a shower floor. Table 1-9 explains how to use the straight-snake method on a shower floor drain.

Table 1-9. Straight-Snake Method—Shower Floor Drain
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	Step 1. Remove the strainer.

Step 2. Push the straight snake into the drain opening until it meets resistance.

Step 3. Turn the handle in a clockwise direction, pushing and pulling the snake until it moves freely in the drain. Remove the snake.

Step 4. Run water into the drain to make sure the stoppage is clear.

Step 5. Replace the strainer.




NOTE: You can clear a floor drain stoppage using the same method.

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.
What are the two types of plungers?

A.
Vacuum and force-cup

B.
Cone and bowl

C.
Snake and plain

D.
Straight and seal

2. 
When you remove a lavatory stoppage with a straight snake, the handle is ______________________.

A.
Pushed straight in

B.
Turned in circles

C.
Turned back and forth

D.
Turned in one direction only

3. 
What is removed if a lavatory stoppage is in the drain line?

A.
Stopper

B.
Tailpiece

C.
Trap

D.
Strainer

4. 
What method do you try first if there is a lavatory stoppage?

A.
Water closet snake method

B.
Vacuum plunger method

C.
Force-cup plunger method

D.
Straight-snake method

5.  
What method do you try first if there is a stoppage in a water closet?

A.
Water closet snake method

B.
Vacuum plunger method

C.
Force-cup plunger method

D.
Straight-snake method

6.  
To clear a stoppage in a bathtub with a P trap, the _________________ and __________________ are removed.

A.
Cover and overflow cover

B.
Cover and gasket

C.
Pop-up stopper and gasket

D.
Pop-up stopper and overflow cover

7. 
To clear a stoppage in a bathtub with a drum trap, the _______________ and _________________ are removed.

A.
Cover and overflow cover

B.
Cover and gasket

C.
Pop-up stopper and gasket

D.
Pop-up stopper and overflow cover

8. 
To clear a drum trap stoppage, push the straight snake into the ____________________ first.

A.
Overflow opening

B.
Lower pipe

C.
Upper pipe

D.
Drain

9. 
A shower drain is cleared using a ___________________ or a ___________________.

A.
Force-cup plunger or water closet snake

B.
Water hose or vacuum plunger

C.
Straight snake or water closet snake

D.
Water hose or straight snake

LESSON 1

PRACTICE EXERCISE
ANSWER KEY AND FEEDBACK

1. 
What are the two types of plungers?

A.
Vacuum and force-cup

(paragraph 1-1)

B.
Cone and bowl

C.
Snake and plain

D.
Straight and seal

2. 
When you remove a lavatory stoppage with a straight snake, the handle is 

______________________________.

A.
Pushed straight in

B.
Turned in circles

C.
Turned back and forth

D.
Turned in one direction only

(Table 1-2)

3. 
What is removed if a lavatory stoppage is in the drain line?

A.
Stopper

B.
Tailpiece

C.
Trap




(Table 1-3)

D.
Strainer

4.
What method do you try first if there is a lavatory stoppage?

A.
Water closet snake method

B.
Vacuum plunger method


(paragraph 1-2a)

C.
Force-cup plunger method

D.
Straight-snake method

5.  
What method do you try first if there is a stoppage in a water closet?

A.
Water closet snake method

B.  
Vacuum plunger method

C.  
Force-cup plunger method


(paragraph 1-2d)

D.  
Straight-snake method

6.  
To clear a stoppage in a bathtub with a P trap, the _________________ and ________________ are removed.

A.  
Cover and overflow cover

B.  
Cover and gasket

C.  
Pop-up stopper and gasket

D.  
Pop-up stopper and overflow cover

(Table 1-6)

7. 
To clear a stoppage in a bathtub with a drum trap, the _______________ and _______________ are removed.

A.  
Cover and overflow cover

B.  
Cover and gasket



(Table 1-7)

C.  
Pop-up stopper and gasket

D.  
Pop-up stopper and overflow cover

8. 
To clear a drum trap stoppage, push the straight snake into the ________________ first.

A.  
Overflow opening

B.  
Lower pipe



(Table 1-7)

C.  
Upper pipe

D.  
Drain

9. 
A shower drain is cleared using a ___________________ or a ____________________.

A.  
Force-cup plunger or water closet snake

B.  
Water hose or vacuum plunger

C.  
Straight snake or water closet snake

D.  
Water hose or straight snake

(Table 1-8 and 1-9)

LESSON 2

WASTE LINES

Critical Task: 051-248-1012

OVERVIEW

LESSON DESCRIPTION:

At the end of this lesson, you will be able to describe the procedures used to clear stoppages in main waste line drains in a building.

TERMINAL LEARNING OBJECTIVE:

ACTION:
You will learn the procedures used to clear stoppages in main waste line drains in a building.

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

A plumber’s most common problem is locating and clearing a plumbing drain stoppage in a waste system. A stoppage can happen anywhere in the system: in a fixture, branch line, or main line. Hair, grease, and other foreign matter that block the flow of waste disposal can cause a plumbing drain stoppage in any part of a waste system. A plumber must be able to locate and clear any stoppage using the proper plumbing tools.

PART A: IDENTIFYING SEWER SNAKES

2-1.
When waste disposal backs up into two or more fixtures, it means that the stoppage is somewhere in a branch waste line or a main waste line. The stoppage has to be located and cleared. It is important to wear gloves for safety when using any sewer snake. Figure 2-1 shows the stoppage clearing tools for branch and main waste lines.
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	Figure 2-1. Sewer Snakes


a. Use a ¼- to ½-inch straight snake for a branch waste line. The branch waste line can be horizontal or vertical.

b. Use a ¾- to 1-inch heavy-duty snake for a main waste line. You can also use an electrical-powered heavy-duty snake on a main waste line.

PART B: CLEARING STOPPAGES IN WASTE LINES

2-2.
A plumber spends much of his time clearing stoppages in waste lines. When there is a stoppage, you must perform the proper maintenance required to correct the trouble without damaging the system. Table 2-1 explains how to locate a stoppage in a branch or main waste line.

Table 2-1. Locating a Stoppage in a Branch or Main Waste Line
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	· If the lavatory has a stoppage and the water closet drains properly, the stoppage is in the branch waste line of the lavatory.

· If the water closet has a stoppage and the lavatory drains properly, the stoppage is in the branch waste line of the water closet.

· If the lower water closet has a stoppage and the lavatory and upper water closet drain properly, the stoppage is in the branch waste line of the lower water closet.

· If all the fixtures have a stoppage, the stoppage is in the main line or the sewer waste line.




a. A straight snake is used to clear stoppages in a vertical-branch waste line or a horizontal-branch waste line. Table 2-2 explains how to clear a branch waste line stoppage in a lavatory.

Table 2-2. Clearing a Lavatory
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	Step 1. Turn off the water supply at the shutoff valve.

Step 2. Remove the P trap from the tailpiece to the drain outlet at the wall.

Step 3. Push a straight snake into the drain outlet until you feel resistance. Turn the straight snake in a clockwise direction, pushing and pulling at the same time to clear the stoppage.

Step 4. Remove the snake, and replace the P trap.

Step 5. Turn on the water supply at the shutoff valve.

Step 6. Run water into the lavatory to ensure the stoppage is clear.


b. A straight snake is used to clear a stoppage in a branch waste line in a water closet. Table 2-3 explains how to clear a branch waste line stoppage in a water closet.

Table 2-3. Clearing a Branch Waste Line
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	Step 1. Turn off the water supply at the shutoff valve.

Step 2. Push a straight snake into the water closet bowl as far as it will go.

Step 3. Turn the straight snake in a clockwise direction, pushing at the same time to clear the stoppage.

Step 4. Turn on the water supply at the shutoff valve.

Step 5. Flush the water closet to ensure the stoppage is clear.



c.
A heavy-duty snake is used to clear stoppages in main waste lines. Table 2-4 explains how to clear a main waste line stoppage.

Table 2-4. Clearing a Main Waste Line
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	Step 1. Locate the cleanout at the base of the soil stack.

Step 2. Remove the cleanout plug with a wrench.

Step 3. Push a heavy-duty snake into the cleanout opening until you feel resistance.

Step 4. Turn the snake in a clockwise direction, pushing at the same time to clear the stoppage.

Step 5. Remove the snake and replace the cleanout plug.

Step 6. Run water into the main waste line to ensure the stoppage is clear.


NOTE: For a sewer waste line stoppage, locate the cleanout and follow the same method as for a main waste line.

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 _________________________ is used to clear a stoppage in a branch waste line.

A.
Heavy-duty snake

B.
Straight snake

C.
Water closet snake

D.
Electrical-powered snake

2.
If a lavatory has a stoppage and the water closet flushes properly, where is the stoppage located?

A.
Cleanout

B.
Sewer waste line

C.
Main waste line

D.
Branch waste line

3.
If all the fixtures are stopped up, where is the stoppage located?

A.
Cleanout

B.
Soil stack

C.
Main waste line

D.
Branch waste line

4.
To clear a stoppage in a lavatory horizontal branch waste line behind a wall with a 

straight snake, which part of the lavatory drain is removed?

A.
Tailpiece

B.
Strainer

C.
P trap

D.
Drain flange

5.
Place the straight snake through the ______________________________ to clear a stoppage in a water closet horizontal branch waste line.

A.
Soil stack

B.
Water closet bowl

C.
P trap

D.
Water seal

6.
The cleanout at the base of a soil stack is used to clear a stoppage in the _________________.

A.
Soil stack

B.
Main waste line

C.
Branch waste line

D.
Lower pipe

LESSON 2

PRACTICE EXERCISE
ANSWER KEY AND FEEDBACK

1. 
A _________________________ is used to clear a stoppage in a branch waste line.

A.
Heavy-duty snake

B.
Straight snake



(paragraph 2-1a)

C.
Water closet snake

D.
Electrical powered snake

2.
If a lavatory has a stoppage and the water closet flushes properly, where is the stoppage located?

A.
Cleanout

B.
Sewer waste line

C.
Main waste line

D.
Branch waste line


(Table 2-1)

3.
If all the fixtures are stopped up, where is the stoppage located?

A.
Cleanout

B.
Soil stack

C.
Main waste line


(Table 2-1)

D.
Branch waste line

4.
To clear a stoppage in a lavatory horizontal branch waste line behind a wall with a 

straight snake, which part of the lavatory drain is removed?

A.
Tailpiece

B.
Strainer

C.
P trap




(Table 2-2)

D.
Drain flange

5. 
Place the straight snake through the ______________________________ to clear a stoppage in a water closet horizontal branch waste line.

A.
Soil stack

B.
Water closet bowl


(Table 2-3)

C.
P trap

D.
Water seal

6. 
The cleanout at the base of a soil stack is used to clear a stoppage in the 

_________________.

A.
Soil stack

B.
Main waste line


(Table 2-4)

C.
Branch waste line

D.
Lower pipe

APPENDIX A

LIST OF COMMON ACRONYMS

EN


engineer

FM


field manual

in


inch(es)

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.

APPENDIX C

METRIC CONVERSION CHART

This appendix complies with current Army directives which state that the metric system will be incorporated into all new publications. Table C-1 is a metric conversion chart.

Table C-1. Metric Conversion Chart

	US Units
	Multiplied By
	Metric Units

	Inches
	2.54000
	Centimeters

	Inches
	0.02540
	Meters

	Inches
	25.40010
	Millimeters

	Metric Units
	Multiplied By
	US Units

	Centimeters
	0.39370
	Inches

	Meters
	39.37000
	Inches

	Millimeters
	0.03937
	Inches
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