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GENERAL
The plumbing fixtures subcourse, part of the Plum@®S 51K Skill Levels 1 and 2 course, is designed
to teach the skills and knowledge necessary foilopamg tasks related to installing plumbing fix¢gr
such as lavatories and sinks, water closets witkstaand urinals. The subcourse is presentedr@eth

lessons, each corresponding to a terminal objeasviedicated below.

Lesson 1: INSTALLATION OF
LAVATORIES AND SINKS

OBJECTIVE: Describe the procedures for installing lavatogied sinks.
TASK: Task No. 051-248-1008, Install lavatory and sink.

CONDITIONS: Given subcourse booklet EN5113 and an examinagigmonse sheet. You will work at
your own pace and in your own selected environmaiit no supervision.

STANDARDS: Within approximately 4 hours, you should be @blstudy the lesson resources, answer
the review exercises, and select the correct regsoto each examination question. You must respond
correctly to 70 percent of the examination questionorder to receive credit for the subcourse.



Lesson 2: INSTALLATION OF WATER CLOSETS
OBJECTIVE: Describe the procedures for installing water eflosvith tanks.
TASK: Task No. 051-248-1009, Install water closet wéthk.

CONDITIONS: Given subcourse booklet EN 5113 and an examima@sponse sheet. You will work
at your own pace and in your own environment withsapervision.

STANDARDS: Within approximately 4 hours, you should be &blstudy the lesson resources, answer

the review exercises, and select the correct regptm each examination question. You must respond
correctly to 70 percent of the examination questionorder to receive credit for the subcourse.

Lesson 3: INSTALLATION OF URINALS

OBJECTIVE: Describe the procedures for installing urinals.
TASK: Task No. 051-248-1010, Install urinals.

CONDITIONS: Given subcourse booklet EN5113 and an examinagigmonse sheet. You will work at
your own pace and in your own environment with apesvision.

STANDARDS: Within approximately 4 hours, you should be &blstudy the lesson resources, answer
the review exercises, and select the correct regptm each examination question. You must respond
correctly to 70 percent of the examination questionorder to receive credit for the subcourse.
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INTRODUCTION

Plumbing fixtures are receptacles for personaltadon that discharge waste disposal into the main
sanitary waste system of a building. Fixtures raemufactured in vitreous china, enameled cast iron,
stainless steel, fiberglass, or plastic. Theseenas$ are durable, corrosion-resistant and nomhbst

All fixtures come from the manufacturer with roughinstruction on how to install the item. Fixtare
such as lavatories, sinks, water closets, and larigue installed after the finished building wadisd
floors are completed. Once installed, all fixtuaes tested for mechanical operation and leaks.



Lesson 1
INSTALLATION OF
LAVATORIES AND SINKS

OBJECTIVE
At the end of this lesson, you will be able to démrthe procedures used to install a lavatoryshmkl

TASK
Task No. 051-248-1008, Install lavatory and sink.

CONDITIONS
You will have subcourse booklet EN5113 and an eration response sheet. You will work at your own
pace and in your own selected environment withupesvision.

STANDARDS

Within approximately 4 hours, you should be ablestady the lesson resources, answer the review
exercises, and select the correct response toesachination question. You must respond correctjy
percent of the examination questions in order ¢eixe credit for this subcourse.

CREDIT HOURS
4

REFERENCES
FM 5-51K
TM 5-551K



Lesson 1/Learning Event 1

Lesson 1
INSTALLATION OF LAVATORIES AND SINKS

Learning Event 1:
IDENTIFYING LAVATORIES AND SINKS

A lavatory/sink is a fixture that is supplied wibth hot and cold water. Its waste disposal drains
into the building's waste system. Lavatories/ sio@me in many shapes and sizes. They can be
made of vitreous china, enameled cast iron, andiess steel (see Figures 1 and 2).

Wall-hung

Setf-rimmed

FIGURE 1. LAVATORIES



Lesson 1 /Learning Event 1
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FIGURE 2. SINKS



Lesson 1/Learning Event 1

Learning Event 1
SELF-CHECK EXERCISE

Match each lavatory or sink with its description.
Lavatory, trough

Sink, scullery

Lavatory, wall-hung

Sink, slop

' §§0§6%

oowp

I sELF-CHECK EXERCISE soLUTIONS I

Sink, slop
Lavatory, wall-hung
Sink, scullery
Lavatory, trough

>®WO0



Lesson 1/Learning Event 2

Learning Event 2:
INSTALLING WALL-HUNG LAVATORIES

To install a wall-hung lavatory, you need a mougtioard placed between the studs, a mounting
bracket to support the lavatory, and the manufactirough-in specifications for the lavatory.
You must set the lavatory in place on the mounbngcket. To obtain the measurements for
installing the mounting board, the mounting bracletd the lavatory, always look over the
manufacturer’s rough-in specifications (see Fig)te

NOTE: If manufacturer's specifications are not #&ale, you should check the set of
construction drawings and/or check with your susenv

Finished wall \(\/\/y

Mounting bracket

FIGURE 3. MANUFACTURER’S SPECIFICATIONS



Installing the mounting board. Use the following steps to install the mountingatd
(see Figure 4).

If the wall is finished, cut out a section so ttia two adjoining wall studs can be measured
and marked for notches. If the wall is not finidheneasure and mark the location of each
notch to be cut into each wall stud (see Figure 4-A

Cut out the notch on each wall stud to the saméhwadd depth as the mounting board to be
installed (see Figure 4-B).

Place and nail mounting board to wall studs. Be $hat the board is even with the edge of
the wall studs facing you (see Figure 4-C).

A. B. C.
Well stud Wall stud Wall stud
v
Notoh out
in studs
Rough-in Rough-in
plumbing plumbing

FIGURE 4. METHOD OF INSTALLING MOUNTING BOARD

NOTES:

1. If wall studs are 2 inches by 4 inches, use leimlumber for mounting board. If wall studs are 2
inches by 6 inches, use 2-inch lumber for mountingoard.

2. If afinished wall section was cut out, it musbe replaced after the mounting board is installed.



Lesson 1 /Learning Event 2

Installing the mounting bracket. Use the lavatory's rough-in dimensions to ingtal mounting
bracket. Make sure that the bracket is placeteatight height from floor, and level the bracket
with a carpenter's level. Attach the bracket wsithew (see Figure 5).

- /Lmi
/ mem bracket
’/"'"'

Ay

FIGURE 5. INSTALLATION OF MOUNTING BRACKET

Setting the lavatory on the mounting bracketPlace the lavatory on the mounting bracket by
pushing it down gently but firmly as far as it ggm Then check the level of the lavatory with a
carpenter’s level. Make sure it is level (see Fedh).

FIGURE 6. PLACEMENT OF LAVATORY MOUNTING BRACKET



Lesson 1/Learning Event 2
Learning Event 2
SELF-CHECK EXERCISE
1. Match the steps required to install the mownboard.
A. If the wall is finished, cut out a section $m@t the two adjoining wall studs can be measured
and marked for notches. If the wall is not finidhmeasure and mark the location of each notch

to be cut into each wall stud.

B. Cut out the notch on each wall stud to the sanath and depth the mounting board to be
installed.

C. Place and nail mounting board to wall studsak&lsure that the mounting board is even with
the edge of the wall studs facing you.

/w-umu /Wll'lng

board ~
Rouen- .‘—'1“ Rough-
plumbing plumbing

Solutions for this exercise are on page 9.



Lesson 1/Learning Event 2

Fill in the blanks with your responses.

2. The notch cut into each wall stud has to best#me and
as the mount board to be installed.

3. The mounting board is with the edge of the facing
you.

4. The mounting bracket must be placed at the righ from the floor.
5. The mounting bracket must be set in a position.

6. The lavatory is pushed down on the mountinghet but

7. Check the lavatory on the mounting bracketnsuee that it is

I sELF-CHECK EXERCISE soLUTIONS I

1. B

C

A

Depth, width
Even, wall studs
Height

Level

Gently, firmly
Level

Nooasrwn



Lesson 1/Learning Event 3
Learning Event 3:
INSTALLING FAUCETS
There are many types and styles of faucets. Wttanhing a single or combination faucet to a
lavatory or sink, follow the manufacturer's instians. All faucets are attached to a

lavatory/sink in basically the same manner. Use fililowing steps to install a single or
combination faucet (see Figure 7):

Apply plumber's putty to the bottom of the faucet.
Set the faucet in the holes provided for the faicet

From under the lavatory/sink, slide a washer orn ¢hieaded end, and screw the locknuts on
until they are hand-tight.

Using a basin wrench, tighten the locknuts.
Wipe off all excess plumber's putty around the lzdigbe faucet.

NOTE: If the combination faucet comes with a gasketplumber's putty is not applied to
the base.

SINGLE FAUCET COMBINATION FAUCET

FIGURE 7. INSTALLATIONS OF FAUCETS

10



Lesson 1/Learning Event 3

Learning Event 3
SELF-CHECK EXERCISE

1. List the correct order of installing a combioatfaucet on a lavatory.
A. Screw locknut on faucet threads hand-tight, tagitten with a basin wrench.
B. Apply plumber's putty to bottom of faucet, a® faucet on lavatory.
C. Slide washer over threaded ends of faucet.

Fill in the blank with your response.
2. When the combination faucet comes with a , plumber’s putty is not applied
on the bottom of the faucet.

I sELF-CHECK EXERCISE soLuTions I

1.

OFXx 0w

2. Gasket

11



Lesson 1 /Learning Event 4
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Learning Event 4:
ATTACHING DRAIN OUTLETS

A drain outlet attachment to a lavatory/sink is fitst step in installing the fixture's draining
system. The drain outlet hookup is a combinatiopaots that are assembled to the lavatory/sink.
The two types of attachments are the pullout (A@) fype and the popup type.

Pull-out ( type of outlet attachmentUse the following steps for PO type outlet attaeht (see
Figure 8):

Attach the drain body to a lavatory/sink by appdys bead of plumber's putty under the rim
of the flange and placing it into the drain outlet.

Press the flange down to spread the plumber's.putty

Slip the rubber washer and the metal washer oeedtthin body under the fixture.
Screw the locknut clockwise into the drain body.

Wipe off all excess plumbers putty from aroundfthage.

Apply pipe compound to the threads of the drainyh@mhd screw the tailpiece on the drain
body.

TIM-—“‘“

FIGURE 8. PULL-OUT (PO) PLUG OUTLET ATTACHMENTS
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Pop-up type of outlet attachmentJse the following steps to attach a pop-up dfsée Figure 9):
Apply pipe joint compound to the upper drain boayd screw the flange onto the drain body.
Apply plumber’s putty under the rim of the flanged place it into the drain outlet.

Press down on flange to spread the plumber’s putty.

Slip the rubber washer and metal washer over thie thody under the fixture.

Screw the locknut hand-tight onto the drain bodhy Bghten the locknut with a wrench.
Following manufacturer’s instructions, install {h@p-up mechanism into the drain tee.

Apply joint compound to the lower threads of thaidrbody, and screw the drain tee onto the body.
Make sure the pop-up pivot rod faces the rear ceftine fixture.

Apply pipe joint compound to the tailpiece threaaisd screw the tailpiece onto the drain tee.

Drain toe for
pop-up hesk-up P

Tailpisos

FIGURE 9. POP-UP PLUG OUTLET ATTACHMENTS

13



Lesson 1/Learning Event 4
Kitchen sink drain outlet attachmentUse the following steps to attach a strainer taen (see
Figure 10):
Apply plumber's putty to the bottom of the flangad set the drain body into the drain outlet.
Press the drain body down firmly to spread the plers putty.
Slip the gasket and the metal washer onto the taaly under the sink.
Screw the locknut hand-tight onto the drain bodhy fighten it with a wrench.
Wipe off all excess plumber's putty from aroundfihage.
Slide the coupling nut onto the tailpiece.

Using both hands, slide the plastic sleeve ontodifaen body, and attach the tailpiece by
screwing the coupling nut hand-tight onto the dizody.

Tighten nut with a wrench.

NOTE: Attach all lavatory or sink drain outlets using manufacturer's instructions.

srsae—— )

lange

Drain body

Drain outlet
Kitchen sink

Gaskat ®\Mml washer

1 “’.'/%
Plastic siseve

ing nut
Tailpiece :

FIGURE 10. KITCHEN SINK OUTLET ATTACHMENTS

14



Lesson 1/Learning Event 4

Learning Event 4
SELF-CHECK EXERCISE

1. What material is applied under the flange fstallation onto a lavatory and/or sink?
A. Rubber gasket
B. Rubber washer
C. Plumber's putty
D. Pipe joint compound

2. Match the items that are attached underneatlatiatory in the correct order of installation for
a pullout (PO) type plug.

A. Metal washer

B. Rubber washer

C. Tailpiece

D. Locknut

I sELF-CHECK EXERCISE soLuTions I

Plumber's putty
Rubber washer
Metal washer
Locknut
Tailpiece

1.
2.

OO0>wo0n

15



Lesson 1/Learning Event 4

3. Match the items that are attached underneattatiatory in the correct order of installation for
a pop-up type plug.

Metal washer

Rubber washer

Locknut

Tailpiece

Drain tee

moow»

I sELF-CHECK EXERCISE soLUTIONS I

Rubber washer
Metal washer
Locknut

Drain tee
Tailpiece

3.

oMo P> w

16



Lesson 1 /Leaning Event 4

4. Match the items that are attached undernekiticlzen sink in the correct order of installation.
Plastic sleeve

Gasket

Metal washer

Tailpiece

Locknut

Coupling nut

mTmoowz

3
5

I  sc.~cHeEck EXERCISE soLuTions
4. Gasket

Metal washer
Locknut
Plastic sleeve
Coupling nut
Tailpiece

Om>»mO w

17



Lesson 1 /Learning Event 5
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Learning Event 5:
INSTALLING P-TRAPS

A lavatory/sink waste connection from the tailpi¢c¢he rough-in plumbing drain outlet is made
by using a P-trap. The P-trap is formed usingfeflewing parts: U-shaped trap, drainpipe with
one curved end, and three slip nuts and washeitsapB come in two types and sizes: fixed or
swiveled and 1% inches or 1% inches.
Installing a P-trap. Use the following steps to connect the lavatani/®-trap (see Figure 11):

Slide escutcheon, slip nut, and rubber washer tnvestraight end of the drainpipe.

Slide straight end of drainpipe into rough-in plung

Fasten slip nut hand-tight onto rough-in plumbing.

Slide slip nuts and then rubber washers over cuewedof drainpipe and tailpiece.

Slide trap's lowest end onto drainpipe and higbedtonto tailpiece.

Fasten slip nuts hand-tight onto trap.

Line up the connections, and tighten all slip nuts.

Slide escutcheon against the wall.

Rough-in
drain outist

ﬁ? ),.,

FIGURE 11. INSTALLING A P-TRAP

Siip nul\




Lesson 1/Learning Event 5

Learning Event 5
SELF-CHECK EXERCISE

Identify each item that is used to install a P-trap

oowp

Wall
Lavatory —
( Rough-in
- drain outlet
A
P s
T

I sELF-CHECK EXERCISE soLuTions I

Slip nut
Washer
Trap
Drainpipe

oow»

19



Lesson 1 /Leaning Event 6
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Learning Event 6:
INSTALLING SHUTOFF ANGLE VALVES

A lavatory/sink requires both hot- and cold-watepgsly service. The water service plumbing is
connected from the rough-in water lines to shut@iives and from the valves to the hot- and
cold-water faucets. When the rough-in plumbing esmut from the wall, use shutoff angle
valves. When the rough-in plumbing comes up thhatg floor, use straight shutoff valves.

Installing shutoff angle valves to steel pipeUse the following steps to install angle valve on
threaded galvanized pipe (see Figure 12):

Check and clean the threads of the rough-in waper. p

Slide the escutcheon on the pipe, and push it agtia finished wall. Coat threads with pipe
joint compound.

Screw angle valve hand-tight on threads, and tigiien with wrench. Make sure the
valve’s other opening is facing up towards the &sic

Set valve in closed position.

Wl Well

Rough-in
plumbing

compound Escutcheon

FIGURE 12. INSTALLING SHUT OFF ANGLE VALVE, STEEL PIPE



Lesson 1/Learning Event 6

Installing shutoff angle valves to rigid copper tulgy. Use the following steps to install an angle
valve to rigid copper tubing (see Figure 13):

Check and clean the copper tubing.

Slide the escutcheon, coupling nut, and compressgigronto the tubing.

Slide the valve onto the tubing, and screw the ogpnut hand-tight onto the valve.
Tighten coupling nut with a wrench. Make sure tlave's other opening is facing up

towards the faucets.

Set valve in closed position.

FIGURE 13. INSTALLING SHUTOFF ANGLE VALVE, COPPER PIPE

21



Lesson 1/Learning Event 6

22

Installing shutoff angle valves to plastic pipeselthe following steps to install a shutoff angle

valve to plastic pipe (see Figure 14):
Clean and apply primer around the outside endefabigh-in plumbing.

Apply solvent cement around the outside end ofoligh-in plumbing.

Apply solvent around the outside of the smooth eintthe male adaptor, and push it onto the end

of the rough-in plumbing.

Apply pipe joint compound to the shutoff valve thds, and screw valve hand-tight into the

female adaptor.

Tighten connection using two wrenches: one to tib&ladaptor, the other to tighten the valve

connection. Make sure the valve's other openirigcsg up toward the faucet.

Rough-i Wall Plastic male

n

plumbing h sdaptor thresded
Soivent cement

Wrench on adaptor

Wrench to tightsn
shutoff valve

FIGURE 14. INSTALLING SHUTOFF ANGLE VALVE, PLASTIC PIPE




Lesson 1/Learning Event 6

Learning Event 6
SELF-CHECK EXERCISE

1. Match steps in the correct order to instahatsff angle valve to galvanized steel pipe.
A. Screw angle valve on hand-tight, and tighten

with a wrench.
B. Check and clean threads of rough-in water.pipe
C. Slide escutcheon on pipe to wall, and coa¢ pip
threads with pipe joint compound.

Wal

Wei}

I sELF-CHECK EXERCISE soLUTIONS I

>0w
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Lesson 1/Learning Event 6

2. Match the steps in the correct order to ingtathutoff angle valve to rigid copper tubing.
A. Slide valve onto tubing, and screw

coupling nut hand-tight on valve. Tighten nut

with a wrench.
B. Check and clean end of rough-in water

line.
C. Slid escutcheon, coupling nut, and

compression ring onto the tubing.

I sELF-CHECK EXERCISE soLuTions I

>0w

24



Lesson 1 /Learning Event 6

3. Match the steps in the correct order to ingtalhutoff angle valve to plastic pipe.

A. Apply pipe joint compound to the shutoff male
adapter, and screw valve hand-tight into the
female adaptor.

B. Clean and apply primer around the outside end
of the rough-in plumbing.

C. Tighten connection using two wrenches: one
to hold the adaptor, the other to tighten the valve
connection. Make sure valve's other opening is
facing up toward the faucet.

D. Apply solvent around the inside of the smooth
end of the female adaptor, and push it onto the end
of the rough-in plumbing.

E. Apply solvent cement around the outside end
of the rough-in plumbing.

Wall

I sELF-CHECK EXERCISE soLUTIONS I

O>0UMw

25
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Learning Event 7:
INSTALLING FLEXIBLE TUBING

The hot- and cold-water flexible water supply cactins are from the shutoff valves to the
threaded end of each faucet. The flexible tubeasoim several lengths and is made of chrome-
plated copper. The tubes are bent to fit and lagtevith coupling nuts.
Bending flexible tubing. Use the following steps to bend flexible tubisgd Figure 15):

Slide the flexible tubing into the correct springnider.

Place both hands on the spring bender, and apgdspre until it is bent as you want it.

FIGURE 15. BENDING FLEXIBLE TUBING

NOTE: Spring benders come in a set with several diaeter sizes.



Lesson 1/Learning Event 7
Installing the flexible tube connector for water sgce. Use the following steps to install the
flexible tube connector (see Figure 16):
Slide coupling nut onto tube up to the bayonet head
Screw coupling nut hand-tight onto faucet threadsl, tighten with a basin wrench.

Slide coupling nut and compression ring onto theeloend of tube, and place tube into
shutoff valve.

Screw coupling nut hand-tight onto valve, and &ghivith a wrench.
NOTES:

1. This method of it installation is for both hot-water (left side) and cold-water (right side)
water service lines.

2. Ifthe tube is too long to connect to the shutbfalve, cut it to get a good fit.

FIGURE 16. INSTALLING FLEXIBLE TUBING

27



Lesson 1/Learning Event 7
Learning Event 7
SELF-CHECK EXERCISE
Fill in the blank with your response.

1. The flexible tubing is as you want it with a spring bender for proper
installation.

2. Using the letters A, B, C, and D, list the eotrorder for installing the flexible tubing.

Slide coupling nut and compression ring ontairig.

Screw coupling nut on hand-tight and tightethvai basin wrench.

Slide coupling nut onto tube up to the baydmeatd.

Screw coupling nut hand-tight onto shutoff valand tighten with a wrench.

oow»

i

I sELF-CHECK EXERCISE soLUTIONS I

1. ent
2.

UO>WOw

28



Lesson 1/Learning Event 8

Learning Event 8:
TESTING FOR MECHANICAL
OPERATION AND LEAKS
The installation of a new lavatory/sink requireattkhe fixture be tested for mechanical operatiod a
leaks. Check the operation of each faucet andrwataining plug, such as PO and pop-up type. Then
check all water and waste joint connections fokdeas follows (see Figure 17):

Turn on water at meter stop valve.

Open fixture's shutoff valves.

Turn faucets on and off to check their operation.

With the water running, check all water and waststjconnections for leaks.

With the fixture filled with water, check operatiofdrain plug.

Make any repairs or adjustments at once

A e e e e e _ e e o

nhianininaif

FIGURE 17. TESTING FOR MECHANICAL OPERATION AND LE AKS

29



Lesson 1/Learning Event 8

Learning Event 8
SELF-CHECK EXERCISE

Fill in the blanks with your responses.
When you install a new lavatory or sink, check for and

I sELF-CHECK EXERCISE soLUTIONS I

Mechanical operation,, leaks

30



Lesson 1/Review Exercise

Lesson 1
REVIEW EXERCISE

Check your understanding of Lesson 1 by compldtiigyreview exercise. Try to complete all of
the questions without looking back at the less@hen you are finished turn to the solutions at
the end of the exercise and check your respondegou missed any, go back and restudy the
place in the lesson where the information is given.

1. What is this type of lavatory called?
A. Trough
B. Self-rimmed
C. Wall-hung
D. Pedestal

2. What is this type of sink called?
A. Scullery
B. Pedestal
C. Single-compartment
D. Slop

O,

Solutions for this exercise are on page 36.

31



Lesson 1/Review Exercise

3. Which illustration, A or B, shows a mountingalod installed correctly?

A. B.
Wall stud Wall stug

Mounting
board Mounting

bosrl mue,

A

Rough-in |
piumbing

Rough-in /

piumbing

Nl . N’

Fill in the blanks with your responses.

4. A mounting bracket installed at the correcghefrom the floor must be

5. The lavatory must be when placed on the mounting bracket.

6. Plumber’s putty is applied to the of a single faucet before setting it in

place on a lavatory.

Solutions for this exercise are on page 36.

32



Lesson 1/Review Exercise

7. Match items underneath the lavatory in theemrorder of installation.
A. Metal washer '
B. Tailpiece
C. Rubber washer
D. Locknut

Rubber nomr—‘@ — Overfiow

Flange

Metal washer sm__@
Tailpiece

8. Match items underneath the sink in the comedgr of installation.
Gasket
Plastic sleeve
Drsin body
Locknut i
Coupling nut

mmoow»

Solutions for this exercise are on page 36.
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Lesson 1/Review Exercise

9. ldentify each item required to install a P-trap

oow»

Wail

10. Which illustration, A or B, identifies an aeglalve connection for rigid copper tubing?

A. Wall Pipe joint Eac
h
&IJ N
Rough-in plumbing
B.
Wall
Rough-i. . plumbing Coupling nut
ring

Escutcheon

) Angle valve

Solutions for this exercise are on page 36.
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Lesson 1 /Review Exercise

Fill in the blanks with your responses.

11. To connect a shutoff angle valve to roughtasic pipe, you need a .

12. A spring bender is used to the tubing for a good fit between the valve
and faucet threads.

13. Identify each item required to install a wagervice connection for a lavatory/sink.

oow»

Solutions for this exercise are on page 36
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Lesson 1/Review Exercise

C (Page 2)
D (Page 3)
B (Page 6)
Level (Page 7)
Level (Page 7)

Nouo,rwbdE

C (Page 12)
A
D
B
8. B (Page 14)

omom>»

9. A Slip nut (Page 18)
B Washer
C Trap
D Drainpipe

10. B (Page 21)

11. Female adaptor (Page 22)

12. Bend (Page 26)

13. A Coupling nut (Page 27)
B Flexible tube connector

C Coupling nut ring
D Compression ring

36
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Lesson 2
INSTALLATION OF WATER CLOSETS WITH
FLUSHING DEVICES

OBJECTIVE
At the end of this lesson, you will be able to ddsethe procedures used to install water closétis w
tanks.

TASK
Task No. 051-248-1009, Install water closet withkt

CONDITIONS
Given subcourse booklet number EN5113 and an exdimmresponse sheet, you will work at your own
pace and in your own selected environment withupesvision.

STANDARDS

Within approximately 4 hours, you should be ablestody the lesson resources, answer the review
exercises, and select the correct response toesachination question. You must respond correctjy
percent of the examination questions in order ¢eixe credit for this subcourse.

CREDIT HOURS
4

REFERENCES

FM 5-51K
TM 5-551K
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Lesson 2/Learning Event 1

Lesson 2
INSTALLATION OF WATER CLOSETS
WITH FLUSHING DEVICES

Learning Event 1:
IDENTIFYING WATER CLOSETS

A water closet is a water-flushed plumbing fixtutesigned to receive and dispose of human
waste. The method of flushing can be with eithélush tank or a flushometer valve. Water
closets are made of vitreous china, and they camdialled directly on the floor or wall (see

Figures 18 and 19).

Water cioset with Water closet with Wall-hung water
close-coupied tenk walil-hung tank cioset with tank

FIGURE 18. WATER CLOSETS WITH FLUSH TANKS

Wali-hung water closet Yeator closet
with tlushomater with flushometer

FIGURE 19. WATER CLOSETS WITH FLUSHOMETERS
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Lesson 2/Learning Event 1

Learning Event 1
SELF-CHECK EXERCISE

Match each water closet with its description.
A. Water closet with wall-hung tank

B. Water closet with flushometer

C. Water closet with close-coupled tank

D. Wall-hung water closet with tank

’

° o =y T )

|

I sELF-CHECK EXERCISE soLUTIONS I

®O >0
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Lesson 2/Learning Event 2

40

Learning Event 2:
INSTALLING WATER CLOSETS

The majority of water closets are installed usingaset flange, a bowl, and a flush tank or a
flushometer valve. The flange is connected tadugh-in plumbing and secured to the floor, the
bowl is attached to the flange, and the flush tankflushometer is connected to the bowl.
Finally, water service is connected to the tank.

Installing a closet flange. Use the following steps to install a closet flarfgee Figure 20):

Slip the closet flange onto the closet bend, anéientae joint connection for the type of
piping used.

Secure the flange to the floor with fasteners.
Slip bowl hold-down bolts into the bowl slots oktflange.
The flange is now ready for the bowl.
NOTES:
1. Flange joint connection to closet bend can berfoast-iron, plastic, and copper piping.

2. Flange can be secured to wooden, concrete, anitk tfloors, using the proper type
fasteners.

$M flange wall
\ Hold-down boit

k Finished ficor
\

— )\
)n

SiDE VIEW TOP VIEW

FIGURE 20. INSTALLING A CLOSET FLANGE



Lesson 2/Learning Event 2

Preparing a water closet bowl for installationUse the following steps to prepare the bowl for
installation (see Figure 21):

Set the bowl upside down on paper to keep frontcuiray it.

Place the wax gasket evenly over the horn, withtépered side against the bottom of the
bowl.

Run a thick layer of putty around the base of telb

The bowl is now ready to install.

FIGURE 21. PREPARING CLOSET BOWL FOR INSTALLATION
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Lesson 2/Learning Event 2

42

Installing a water closet bowl to the floorUse the following steps to install the bow! (Ségure
22):

Turn the bowl right side up, and place it so timet hold-down bolts pass through the bowl's
bolt holes.

Slightly twist the bowl to smooth out the putty.
Firmly press down on the bowl to seat the wax dgaske
Place a washer over each bolt, and then fasteronuiand-tight.

Check to see if bowl is level. If it is, tightents. If not, use thin metal shims until it is leve
and then tighten nuts.

Snap bolt cap on.

NOTE: Do not overtighten the nuts, as this will case the bowl to crack.

FIGURE 22. INSTALLING WATER CLOSET BOWL TO FLOOR



Lesson 2/Learning Event 2

Installing a water closet bowl to the wallUse the following steps to install a wall-hungsgt bowl (see
Figure 23):

Following manufacturer's instructions, install area body and connect it to the rough-in plumbing.
Install sealing gasket into opening at rear of efldmowl.

Carefully pick up bowl, and set it against the wadl that the carrier's bolts pass through the sowl'
holes on both sides.

Slide washer over each of the four bolts, and fastes hand-tight to bolt.
Use a carpenter’s level to make sure bowl is level.

Tighten all nuts with a wrench and snap over nuts.

Finished weli~——.]

FIGURE 23. INSTALLING WATER CLOSET BOWL TO WALL
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Lesson 2/Learning Event 2
Learning Event 2
SELF-CHECK EXERCISE
Fill in the blanks.

1. After the closet flange is secured to the finid floor, the bow! are
slipped in place.

2. A wax gasket is pressed evenly over the on the bottom of the bowl.

3. Athick layer of is placed around the on
the bottom of the bowl.

4. The bowl is twisted slightly to out the

5. To seat the wax gasket, push down on the

6. The bowl must be for proper installation.

7. A wall-hung closet bowl requires a to install it against a wall.

I sELF-CHECK EXERCISE soLUTIONS I

Hold-down bolts
Horn

Putty, base
Smooth, putty
Firmly, bowl
Level

Carrier body

Nouo,rwhE
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Lesson 2/Learning Event 3

Learning Event 3:
ATTACHING FLUSHING DEVICES

The flushing device for a water closet may be aHltank or a flushometer. The flush tank is
attached to the closet bowl or is wall-hung. TlbeHometer is attached to the closet bowl with a
short vertical pipe. A flush tank has an assogredip of parts. These parts are connected in the
tank, following the manufacturer's instructionsfdaom a flushing mechanism.

Attaching a close-coupled flush tank onto a clodsdwl. Use the following steps to attach a
flush tank to closet bowl (see Figure 24):

Push cone-shaped gasket onto tank outlet.

With bolt holes lined up, place tank on bowl.

Slip a rubber washer on each bolt and, from ingidetank, place the bolts with washers
through the holes.

At the bowl, slide washer onto bolt, and fastenrtheto the bolt on each side.
Tighten nuts with a wrench to seat cone-shapedefjasid tank on bowl.

NOTE: A close-coupled flush tank is attached to a wall-hung closet bowl! in the same
manner.

FIGURE 24. ATTACHING A CLOSE-COUPLED FLUSH TANK
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Lesson 2/Learning Event 3

Connecting a wall-hung tank to the closet bowlUse the following steps to install a wall-hung

flush tank to rear of closet bowl (see Figure 25):
Install mounting board, using recommended heigihthfmanufacturer's instructions.
Install tank outlet connection and spud connecfioiipwing manufacturer's instructions.
Slide spud flange and rubber washer onto threapled! s
Slide slip-joint nut and then metal friction ringto closet elbow for hookup to spud.
Place end of elbow against spud, and fasten sip-ot hand-tight onto spud.
Slide rubber washer onto tank outlet connection.
Slide slip-joint nut and metal friction ring onttwset elbow for hookup to tank outlet.
Fasten slip-joint nut hand-tight to tank’s outletigection.
Attach tank to wall with screw bolts. Make surekas level and lined up with bowl.
Tighten slip-joint nuts with wrench.

NOTE: Always make map to bowl connection using thenanufacturer's instructions.

FIGURE 25. CONNECTING A WALL-HUNG TANK TO CLOSET B OWL
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Lesson 2/Learning Event 3
Learning Event 3
SELF-CHECK EXERCISE

1. Using the letters A through E, list in the st@pthe correct order to install the flush tankie closet
bowl.

A. With bolt holes lined up, place tank on bowl.

B. At the bowl, slide washer onto bolt, and
fasten the nut onto the bolt on each side.

C. Push cone-shaped gasket onto tank outlet.

D. Slip a rubber washer on each bolt, and from
inside the tank, place the bolts with washers
through the holes.

E. Tighten nuts with a wrench to seat cone-
shaped gasket and tank on bowl.

Solutions for this exercise are from 49.
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Lesson 2/Learning Event 3

2. Using the letters A through J, list the stapshie correct order to install a wall-mount flush
tank with connections to closet bowl.

A. Slide rubber washer onto tank
outlet connection.

B. Attach tank to wall with screw

bolts. Make sure tank is level and
lined up with bowl.

C. Place end of elbow against
spud, and fasten slip-joint nut and
hand-tight onto spud.

D. Using recommended height
from manufacturer’s instructions,
install mounting board.

E. Install tank outlet connection
and spud connection, following
manufacturer’s instructions.

F. Fasten slip-joint nut to tank’s
outlet connections.

G. Tighten slip-joint nuts with

wrench.

H. Slide slip-joint nut and then
metal friction ring onto closet elbow
for hookup to spud.

I. Slide spud flange and rubber
washer onto threaded spud.

J. Slide slip-joint nut and then
metal friction ring onto closet elbow
for hookup to tank outlet.

Solutions for this exercise are on page 49.
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Lesson 2/Learning Event 3

I sELF-CHECK EXERCISE soLuTioNs I

mwo>O

QWM MQg
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Lesson 2/Learning Event 4

Learning Event 4:
INSTALLING FLUSHING MECHANISMS

A flush tank comes with an assortment of partstioflushing mechanism. When these parts are
connected, they form a mechanical flushing mecinaniSince there are several types of flushing
mechanisms, always follow the manufacturer's isiwas to install them (see Figure 26).

8all cock ﬂu."uhing Fioat cup flushing
nRChEniem mechanism

FIGURE 26. COMMON FLUSHING MECHANISMS

Installing a ball cock flushing mechanism. Use the following steps to install a ball cock
flushing mechanism (see Figure 27):

Connect Douglas valve to tank's drain outlet.

Screw overflow pipe onto Douglas valve, if not afted.

Slide guide holder onto overflow pipe about halfvemyvn, and tighten holder screw.
Install ball cock assembly into hole at left bottofrtank; then tighten locknut under tank.

Screw float rod into ball cock, and then screw Halit to other end of rod.
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Lesson 2/Learning Event 4

Attach overflow tube to ball cock and to overflop@

Install operating handle with trip arm, and tightendle's locknut.

Slide lift wire through loop of connecting wire.

Slide lift wire through guide holder, and screwsfitball onto threaded end of lift wire.
Attach connecting wire to trip arm.

NOTE: All adjustments are made on the flushing mechnism after water supply is connected.

FIGURE 27. INSTALLING BALL COCK FLUSHING MECHANISM
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Lesson 2/Learning Event 4

Installing a plastic cup flushing mechanism.Use the following steps to install a plastic float
cup flushing mechanism (see Figure 28):

Connect Douglas valve to tank’s drain outlet.
Screw overflow pipe onto Douglas valve, if not afted.

Install float cup assembly into hole at left bottaitank, and then tighten locknut under
tank.

Slide guide holder with flapper ball onto the ol@nf pipe, and push it to the bottom of the
overflow pipe.

Connect overflow tube to the float cup assemblytarithe overflow pipe.
Install operating handle with trip arm, and tightemdle’s locknut.
Connect chain to trip arm and flapper ball.

NOTE: All adjustments are made to the flushing mechnism after water supply is
connected.

*Ovarfiow wube
“Tank top
Operating . Trip srm
Float cup 800embly e
Water supply iniet -
mm/ \Fl-n-rh-l-m
} guide holder
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Learning Event 4
SELF-HECK EXERCISE

1. Identify the type of flushing mechanisms.
A
B.

I sELF-CHECK EXERCISE soLUTIONS I

1. A. Float (plastic) cup
B. Ball cock

53



Lesson 2/Learning Event 4

2. Using the letters A through J, list the stapshie correct order to install a ball cock flushing
mechanism.

A. Screw float rod into ball cock, and then
screw ball float to other end of rod.

B. Attach overflow tube to ball cock and to
overflow pipe.

C. Install operating handle with trip arm, and
tighten handle's locknut.

D. Slide lift wire through loop of connecting
wire.

E. Slide the wire through guide holder, and
screw flush ball onto threaded end of lift wire.
F. Install ball cock assembly into hole at left
bottom of tank, and then tighten locknut under
tank.

G. Slide guide holder onto overflow pipe
about halfway down, and tighten holder screw.
H. Connect Douglas valve tank's drain outlet.
I. Attach connecting wire to trip arm.

J. Screw overflow pipe onto Douglas valve if
not attached.

mmr Triparm
\ I
| / float
Bail cock sssembly ) |
r necting wire J
l Guide hoider
Refill tubs wirs |
Flush betl
Water supply iniet
Overfiow pipe Douglas vaive

Solutions for this exercise are on page 55.
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Lesson 2/Learning Event 4

3. Using the letters A through G, list the stepsthe correct order to install a float cup flushing
mechanism.

A. Slide guide holder with flapper ball onto
the overflow pipe. Push it to the bottom of
the overflow pipe.

B. Connect overflow tube to the float cup
assembly and to the overflow pipe.

C. Connect Douglas valve to tank's drain
outlet.

D. Screw overflow pipe onto Douglas
valve, if not attached.

E. Install float cup assembly into hole at
left bottom of tank, and then tighten locknut
under tank.

F. Install operating handle with trip arm,
and tighten handle's locknut.

G. Connect chain to trip arm and flapper
ball.

I sELF-CHECK EXERCISE soLUTIONS I

2. HJGFABVCD,E,I
3. CD,E,A B, FG
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Lesson 2/Learning Event 5

Learning Event 5:
INSTALLING FLUSHOMETER

A flushometer is a valve that discharges a preswiuat of water to flush a water closet. The
flushometer can be either a diaphragm or a pisy@e tof valve. The upper part of the
flushometer connected to a water supply line fiti@h the wall, and the lower part is connected to
the top rear of the water closet bowl (see Fig@e 2

FIGURE 29. FLUSHOMETERS

NOTE: The following plumbing hardware should come vith a flushometer for
installation:

Spud coupling for closet bowl connection
Spud coupling for water pipe connection

Chrome flanges for wall and bowl
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Lesson 2/Learning Event 5

Installing a flushometer. Use the manufacturer's rough-in dimensions asiuations to install

a flushometer. Once installed, turn on water spppld adjust flushometer valve's water flow.
The following illustrations are examples of manwd&er's rough-in dimensions and instructions

(see Figure 30):

TOP VIEW

wu\ 2%" minimum

SIDE VIEW

FIGURE 30.

INSTALLING A FLUSHOMETER
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Learning Event 5
SELF-CHECK EXERCISE

1. Identify each type of flushometer.
A
B.

Fill in the blanks.

2. A flushometer is installed using the instructions.

3. The flushometer valve water flow is presetrafte

I sELF-CHECK EXERCISE soLUTIONS I

1. A. Diaphragm
B. Piston

2. Manufacturer’s

3. Installation
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Lesson 2/Learning Event 6

Learning Event 6:
INSTALLING WATER SERVICE

A water closet tank requires cold water supply iservfor flushing. The water supply is
connected from the rough-in plumbing to a shutaffve and from the shutoff valve to the tank's
inlet.

Installing water service to a water closet tanklse the following steps to install water serice
a water closet tank (see Figure 31):

Slide escutcheon onto pipe, and push it againsiétie

Attach shutoff angle valve, making the proper catinae for the type of pipe used. Make
sure connection is tight and valve's other opepiigts straight up to tank.

With a spring bender, bend the flexible tube cotoreio a fitting position.

Slide tank connection coupling nut, valve connettoupling nut, and compression ring, in
that order, onto the flexible tube connector.

Attach coupling nut to shutoff valve and tighten.
Attach coupling nut to tank inlet and tighten.

Set shutoff valve in closed position.

I

Tonk
Fiat heed

Flexibie tube connector

FIGURE 31. INSTALLING WATER SERVICE TO WATER CLOSE T TANK

Installing water service through floor. Use a straight shutoff valve when the water sergipe comes
up through the floor.
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Learning Event 6
SELF-CHECK EXERCISE

Using the letters A through G, list the steps im¢brrect order to install water closet tank.

A. Slide tank connection coupling nut, valve
connection coupling nut, and compression ring, in
that order, onto the flexible tube connector.

B. Slide escutcheon onto pipe, and push it against
the wall.

C. Attach shutoff angle valve, making the proper
connection for the type of pipe used. Make sure
connection is tight and valve’'s other opening
points straight to tank.

D. With a spring bender, bend the flexible tube
connector to a fitting position.

E. Attach coupling nut to shutoff valve and
tighten.

F. Attach coupling nut to tank inlet and tighten.

G. Set shutoff valve in close position.

Tork / i 7

I sELF-CHECK EXERCISE soLuTions I

B,C,D,A EFG
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Learning Event 7:
ADJUSTING FLUSHING MECHANISMS

The water closet is now installed with water andevaonnections. Turn on water supply, and
open shutoff valve for water flow into the flusimka Flush the tank several times to check the

height of the water level in the flush tank. Thatev level should be about 1 inch below the top
of the overflow pipe.

Adjustments for ball cock type flushing mechanismUse the following steps to adjust a ball
cock type flushing mechanism (see Figure 32):

For incomplete or erratic flushing, adjust handtel d@rip arm, connecting wire, lift wire,
guide holder, and flush ball.

Adjust water level by bending the ball float rod.
After adjustments are made, flush the tank seviengls, observing operation.

Then place top on flush tank.

Owverfiow tubs Triparm

FIGURE 32. ADJUSTING BAL'L‘COCK MECHANISM
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Lesson 2/Learning Event 7

Adjustments for a plastic float cup flushing mechem. Use the following steps to adjust a plastic float
cup flushing mechanism (see Figure 33):

For incomplete or erratic flushing, adjust handhe dip arm, chain, and flapper ball with guide
holder.

Adjust water level by moving adjustment clip updomwn on the pull rod.

After adjustments are made, flush the tank sevienals, observing operation.

Then place top on flush tank.

Overflow tube Trip arm

Tank top

d)
b '-

g B l-.u- O

FIGURE 33. ADJUSTING PLASTIC FLOAT CUP MECHANISM
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Lesson 2/Learning Event 7

Learning Event 7
SELF-CHECK EXERCISE
Fill in the banks.

1. Flush the tank several times to check the heifjthe in the flush tank.

2. The water level in the flush tank should betdbo below the top of the
overflow pipe.

3. The water level on a ball cock type flushingchanism is adjusted by the
ball float rod.

4. The water level on a plastic float cup typesfkitng mechanism is adjusted by moving
the up down on the pull rod.

I sELF-CHECK EXERCISE soLuTions I

Water level
1inch

Bending
Adjustment clip

e
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Lesson 2/Learning Event 8
Learning Event 8
INSTALLING THE SEATS

The last item to be installed on a water clos#ghésseat. The seat is connected to the watertclose
bowl! with washers and locknuts.

Installing the seat. Use the following steps to install the seat (Sigare 34):
Set seat’s bolts through bowl's holes.
Slide washer over bolts, and screw locknuts on -igyind.

Line up seat on bowl, and tighten locknuts withrameh.

FIGURE 34. INSTALLING WATER CLOSET SEAT
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Lesson 2/Learning Event 8

Learning Event 8
SELF-CHECK EXERCISE

Fill in the blanks with your responses.

The seat is connected to the water closet with and

I sELF-CHECK EXERCISE soLUTIONS I

Washers, locknuts
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Lesson 2/Review Exercise

Lesson 2
REVIEW EXERCISE

Check your understanding of Lesson 2 by compldtiigyreview exercise. Try to complete all of
the questions without looking back at the less@hen you are finished, turn to the solutions at
the end of the lesson and check your responsemulmissed any, go back and restudy the place
in the lesson where the information is given.

1. Identify the two types of water closets withsth tanks.
A

2. What is placed on a finished floor for instaglia water closet?

Closet bend
Closet bowl
Closet flange
Closet bolts

oowp

3. A wax gasket is pressed evenly over the on the bottom of the closet bowl.

4. Athick layer of putty is placed around theesut on the bottom of the closet
bowl.

5. When the closet bowl is bolted onto the flangeust be

Solutions for this exercise are on page 71.
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Lesson 2/Review Exercise

6. Using the letters A through E, list the stapshie correct order to install a close-coupledrflus

tank to the bowl.

A. At the bowl, slide washer onto bolt,
and fasten the nut onto the bolt on each
side.

B. Tighten nuts with a wrench to seat
cone-shaped gasket and tank on bowl.
C. Slip a rubber washer on each bolt
and, from inside the tank, place the bolts
with washers through the holes.

D. Push cone-shaped gasket onto tank
outlet.

E. With bolt holes lined up, place tank
on bowl.

Solutions for this exercise are on page 71
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Lesson 2/Review Exercise

7. ldentify the two types of flushing mechanisms.
A
B.

8. Using the letters A through J, list the stapshie correct order to install a ball cock typesHing
mechanism in a flush tank.

A. Screw float rod into ball cock,
and then screw ball float to other
end of rod.

B. Attach overflow tube to ball

cock and to overflow pipe.

C. Install operating handle with
trip arm, and tighten handle's
locknut.

D. Slide lift wire through loop of

connecting wire.

E. Slide the wire through guide
holder, and screw flush ball onto
threaded end of lift wire.

F. Install ball cock assembly into
hole at left bottom of tank, and then
tighten locknut under tank.

G. Slide guide holder onto
overflow pipe about halfway down,
and tighten holder screw.

H. Connect Douglas valve to tank's
drain outlet.

I. Attach connecting wire to trip

arm.

J. Screw overflow pipe onto
Douglas valve if not attached.

Solutions for this exercise are on page 71.

68



Lesson 2/Review Exercise

9. ldentify the two types of flushometer valves.
A

B.

10. A flushometer valve is installed using the instructions.

Solutions for this exercise are on page 71.
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Lesson 2/Review Exercise

11. Using the letters A through G, list the stepthe correct order to install water supply seevic
to a flush tank.

A. Attach coupling nut to shutoff

valve and tighten.

B. Attach coupling nut to tank inlet

and tighten.

C. Set shutoff valve in close
position.

D. Attach shutoff angle valve,

making the proper connection for
the of pipe used. Make sure
connection is tight and valve's other
opening points straight up to tank.

E. With a spring bender, bend
flexible to connector to a fitting

position.

F. Side escutcheon on pipe, and
push it against the wall.

G. Slide tank connection coupling
nut, valve connection coupling nut,
and compression ring, in that order,
onto the flexible tube connector.

Tank ||

12. The water level in a flush tank should be abou below the top of the overflow
pipe.

Solutions for this exercise are on page 71.
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I ReviEw EXERCISE soLuTions I

A. Close-coupled (Page 38)

B. Wall-hung

C (Page 40)

Horn (Page 41)

Base (Page 41)

Level (Page 42)

D (Page 45)

E

C

A

B

7. A. float cup (Page 50)
B. Ball cock

8. H (Pages 50-51)

=

oagalhwN

—TMUOUOW>TQO

9. A. Diaphragm (Page 56)
B. Piston

10. Manufacturer’s (Page 57)

11. F (Page 59)

OW>X»nmo

12. 1 inch (page 61)
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Lesson 3
INSTALLATION OF URINALS

OBJECTIVE
At the end of this lesson you will be able to dédsethe procedures to install urinals.

TASK
Task No. 051-248-1010, Install urinals.

CONDITIONS
Given subcourse booklet number EN5113 and an exdimmresponse sheet. You will work at
your own pace and in your own selected environmait no supervision.

STANDARDS

Within approximately 4 hours, you should be ablestody the lesson resources, answer the
review exercises, and select the correct respomsedch examination question. You must
respond correctly to 80% of the examination questicn order to receive credit for this
subcourse.

CREDIT HOURS
4

REFERENCES
FM 5-51K
TM 5-551K



Lesson 3/Learning Event 1

Lesson 3
INSTALLATION OF URINALS

Learning Event 1:
IDENTIFYING URINALS

A urinal is a fixture flushed with water whose liguwaste drains into the building's waste
system. Urinals come in many shapes and sizesiteavall or floor-mounted. They are made of
vitreous china or enameled cast iron. The flusmeghanism for most urinals is a flushometer-
type valve. Four types of urinals are illustrabetbw (see Figure 35).

Wall-hung with P-trap Wall-hung with built-in trep

;kv_-uw-“lf-‘?‘

L2

e o

Floor-moumed

FIGURE 36. URINALS

73



Lesson 3/Learning Event 1

Types of flushometers for urinals.The diaphragm type flushometer valve is mainlgduso
flush urinals. A piston type flushometer can disaused (see Figure 36).

DIAPHRAGM TYPE PISTON TYPE

74

FIGURE 36. FLUSHOMETERS
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Learning Event 1
SELF-CHECK EXERCISE

1. Identify each type of urinal.

oowp

Solutions for this exercise are on page 76.
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2. Which flushometer valve, A or B, is mainly ugedlush urinals?

I sELF-CHECK EXERCISE soLuTions I

1. A. Floor-mounted

B. Trough

C. Wall-hung

D. Wall-hung with P-trap
2. A
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Learning Event 2:
INSTALLING WALL-HUNG URINALS

To install a wall-hung urinal, you need a mountimgard to place between the wall studs for
support and the manufacturer’s rough-in specifeetifor the urinal. The rough-in specifications
determine the height from the floor to install theunting board between the studs. The
mounting board is installed before the studs aversa with a finished wall (see Figure 37).

‘-—12“" 1234"
2l |

—

T‘““Ii

5%~
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Fioor Wall — Figor \ Wali—

\ i AN

FIGURE 37. MANUFACTURER'S SPECIFICATIONS

A wall-hung urinal is fastened with screws or batisa mounting board behind the finished wall.
Make sure the urinal is set in a level positiore(Bgure 38).

FIGURE 38. ATTACHING WALL-HUNG URINAL TO WALL



Lesson 3/Learning Event 2

Learning Event 2
SELF-CHECK EXERCISE

Fill in the blanks.

1. Installing a wall-hung urinal requires a and the
rough-in specifications.

2. The height from the top of the urinal to theofl is given in the rough-in

specifications.

3. The urinal must be when installed.

I  scLr-cHECK EXERCISE soLuTions I
1. Mounting board, manufacturer’s

2. Manufacturer’s
3. Level
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Lesson 3/Learning Event 3

Learning Event 3:
ATTACHING DRAIN OUTLETS

The drain outlet attachment for the urinal is tinstfstep to install the urinal's drain attachment.
The assembled parts of the drain outlet form tlaéndoutlet attachment. Use the following steps
to install the urinal's drain attachment (see Fedis):

Place threaded spud housing, threads down, intallgidrain outlet.

Slide rubber gasket onto spud housing through tam dutlet.

Slide metal washer onto spud housing.

Screw locknut onto spud housing, and tighten wittrench.

Slide rubber washer, and then slip nut onto taikpie

Place tailpiece against spud housing, and scr@wali hand-tight onto spud housing.

Tighten slip nut with a wrench.

Rubber wesher

oD

FIGURE 39. INSTALLING URINAL DRAIN OUTLET
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Lesson 3/Learning Event 3

SELF-CHECK EXERCISE

Using the letters A through G, list the steps & tlorrect order to install the urinal’s drain otutle
attachment.

A. Screw locknut onto spud housing,
and tighten with a wrench.

B. Slide rubber washer, and then slip
nut onto tailpiece.

C. Place tail piece against spud
housing, and screw slip nut hand-tight
onto spud housing.

D. Tighten slip nut with a wrench.

E. Place threaded spud housing,
threads down, into urinal’s drain outlet.
F. Slide rubber gasket onto spud
housing through the drain outlet.

G. Slide metal washer onto spud
housing.

I sELF-CHECK EXERCISE soLuTions I

E,F,G,ABC,D
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Lesson 3/Learning Event 4

Learning Event 4:
CONNECTING P-TRAPS TO URINALS
A urinal's waste connection is from the tailpiecethe rough-in plumbing. The connection is
made by using a U-shaped trap, a drainpipe witlreed end, rubber washers, and slip nuts. Use
the following steps to connect the urinal's P-i{sge Figure 40):

Slide escutcheon, slip nut, and rubber washer tnvestraight end of the drainpipe.

Slide straight end of drainpipe into rough-in plung

Fasten slip nut hand-tight to rough-in plumbing.

Slide slip nut and then rubber washers over cueretof drainpipe and tailpiece.

Slide trap's lowest end onto drainpipe and higbedtonto tailpiece.

Fasten slip nuts hand-tight on trap.

Line up the connections, and tighten all slip nuts.

Slide escutcheon against the wall.

Slip nut

\ T
Rubber wesher N I\'VJIIJI‘ “

[l

Trap

L

FIGURE 40. CONNECTING P-TRAP TO URINAL
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Lesson 3/Learning Event 4

SELF-CHECK EXERCISE
Using the letters A through H, list the steps ia torrect order to install a P-trap to the urinal.

A. Slide trap’s lowest end onto
drainpipe and highest end onto
tailpipe.

B. Fasten slip nuts hand-tight on
trap.

C. Slide escutcheon, slip nut, and
rubber washer over the straight end
of the drainpipe.

D. Slide straight end of drainpipe
into rough-in plumbing.

E. Line up the connections, and
tighten all slip nuts.

F. Slide escutcheon against the
wall.

G. Fasten slip nut hand-tight onto
rough-in plumbing.

H. Slide slip nuts and then rubber
washers over curved end of
drainpipe and tailpiece.

Wail
Drain pipe
Slip nut Rough-in
drain outiet
Slip ~ut e
- sufiioi |
washer \
A\" - Ll
Aubber washer X U
I
y
Slip nut
Rubber wesher
Trap
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Lesson 3/Learning Event 4

I sELF-CHECK EXERCISE soLUTIONS I

TM®@>ITOOO
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Lesson 3/Learning Event 5
Learning Event 5:
INSTALLING FLUSHOMETERS
Cold water service for flushing a urinal is madéhva flushometer. The flushometer is attached
to a cold water supply line and then connectedhéotop of the urinal by assembling a group of

plumbing parts.

Installing urinal's water inlet connection. Use the following steps to install the urinal'ater
inlet connection (see Figure 41):

Slide spud housing with threads up into water ihtde.

Slide rubber gasket and metal washer onto spudinmugushing the beveled end into the
water inlet hole.

Screw locknut onto spud housing, and tighten nut.

Slide cover over threads of spud housing.

FIGURE 41. INSTALLING WATER INLET CONNECTION TO UR INAL BOWL
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Lesson 3/Learning Event 5
Installing the flushometer for water serviceUse the following steps to install the flushomete
for water service (see Figure 42):

Slide a rubber washer and then a slip nut withatthee end up to the top of the extension
tube.

Slide a slip nut with threaded end down and theubéer washer onto the extension tube.
Set bottom of extension tube onto spud, and fadtemut hand-tight to spud.

Set lower end of flushometer on top of extensidmefuand fasten slip nut hand-tight onto
flushometer.

Fasten flushometer's slip nut to rough-in watetpsujine connection at wall.
Tighten all slip nuts with a wrench.

Turn on water supply, and flush urinal several 8nte check for leaks and flushometer
operation flow rate.

If flushometer requires adjustment, follow manud&et's instructions.

Urinal

\—/

FIGURE 42. INSTALLING WATER SERVICE
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Lesson 3/Learning Event 5

Learning Event 5
SELF-CHECK EXERCISE

1. Using the letters A through D, list the stepshie correct order to install a urinal's wateetnl
connection.

A. Slide cover over threads of spud housing.
B. Screw locknut onto spud housing, and tighten nu
C. Slide spud housing with threads up into waiktihole.

D. Slide rubber gasket onto spud housing, pusthiadgeveled end into the water inlet hole.

: - Locknut
Mastai washer

I sELF-CHECK EXERCISE soLuTions I

1.

>WOO0
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Lesson 3/Learning Event 6

2. Using the letters A through H, list the stepgshie correct order to install a flushometer for
water service.

A. Slide a slip nut with threaded end
down and then a rubber washer onto the
extension tube.

B. Fasten flushometer's slip nut to
rough-in water supply line connection at
wall.

C. Set bottom of extension tube onto
spud, and fasten slip nut hand-tight to
spud.

D. Set lower end of flushometer on top
of extension tube, and fasten slip nut
hand-tight onto flushometer.

E. Tighten all slip nuts with a wrench.
F. Slide a rubber washer and then a
slip nut with threaded end up to the top
of the extension tube.

G. Turn on water supply, and flush
urinal several times to check for leaks
and flushometer operation flow rate.

H. If flushometer requires adjustment,
follow manufacturer's instructions.

I sELF-CHECK EXERCISE soLUTIONS I

2.

O0OX>m
I Mmm
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Lesson 3/Review Exercise

88

Lesson 3
REVIEW EXERCISE

Check your understanding of Lesson 3 by compldtiigyreview exercise. Try to complete all of
the questions without looking back at the less@hen you are finished, turn to the solutions at
the end of the lesson and check your responsemulmissed any, go back and restudy the place
in the lesson where the information is given.

1. List, in any order, three basic types of usnal
A
B.
C.

2. Wall-hung urinals are installed using the rough-in specifications.

3. Using the letters A through G, list the stepghie correct order to install the drain outlet
attachment.

A. Slide rubber washer and then sip nut
onto tailpiece.

B. Place tailpiece against spud housing,
and screw slip nut hand-tight onto spud
housing.

C. Tighten slip nut with a wrench.

D. Slide metal washer onto spud housing.

E. Screw locknut onto spud housing, and
tighten with a wrench.

F. Place threaded spud housing, threads
down, into urinal's drain outlet.

G. Slide rubber gasket onto spud housing
through the drain outlet.

Solutions for this exercise are on page 90.



Lesson 3/Review Exercise

4. Using the letters A through H, list the stapshie correct order to install the P-trap.

A. Slide slip nuts and then rubber washers
over curved end of drainpipe and tailpiece.

B. Slide trap’s lowest end onto drainpipe
and highest end onto tailpiece.

C. Fasten slip nuts hand-tight on trap.

D. Line up the connections, and tighten all
slip nuts.

E. Slide escutcheon against the wall.

F. Slide escutcheon, slip nut, and rubber
washer over the straight end of drainpipe.

G. Slide straight end of drainpipe into
rough-in plumbing.

H. Fasten slip nut hand-tight onto rough-in
plumbing.

5. Using the letters A through D, list the stapsarrect order to install the water inlet connmati

A. Slide cover over threads of spud
housing.

B. Screw locknut onto spud housing, and
tighten nut.

C. Slide rubber gasket onto spud housing,
pushing the beveled end into the water inlet
hole.

D. Slide spud housing with threads up into
water inlet hole.

Solutions for this exercise are on page 90.
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Lesson 3/Review Exercise

6. Using the letters A through H, list the stepsthe correct order to install a flushometer forteva
service.

A. Set bottom of extension tube onto spud,
and fasten slip nut hand-tight to spud.

B. Set lower end of flushometer on top of
extension tube, and fasten slip nut hand-tight
onto flushometer.

C. Fasten flushometer's slip nut to rough-in
water supply line connection at wall.

D. Tighten all slip nuts with a wrench.

E. Slide a rubber washer and then a slip nut
with threaded end up to the top of the
extension tube.

F. Turn on water supply, and flush urinal
several times to check for leaks.

G. If flushometer requires adjustment,
follow manufacturer's instructions.

H. Slide a slip nut with threaded end down

and then a rubber washer onto the extension
tube.

I ReviEwEXERCISE soLuTions I

1. A Wall-hung (Page 73) 4. F (Page 81) 6. E (Page 85)
B Floor-mounted G H
C Trough H A
2. Manufacturer’s (Page 77) A B
3. F(Page 79) B C
G C D
D D F
E E G
A 5. D (Page 84)
B C
C B
A
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