Module 02111-05
Fixtures and Faucets

Lesson 1 of 2: Fixtures and Faucets, Part One 

This lesson is a classroom session in which the students will learn about fixtures and faucets used in modern plumbing systems.  Students will identify the most commonly installed lavatories, tubs, sinks, and toilets to fulfill a Performance Task requirement.

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Discuss the basic principles of sanitation and safety.

2. Identify the basic types of materials used in the manufacture of plumbing fixtures.

3. Discuss common types of sinks, lavatories, and faucets.

4. Identify and discuss common types of bathtubs, bath-shower modules, shower stalls, and shower baths.

Performance Requirements

· Identify the most commonly installed lavatories, tubs, sinks, and toilets. This corresponds to Performance Task 1.

Reading Assignment

· Module 02111, Sections 1 thru 4.4.2 

Slide Presentation

· Module 02111, Part 1 (Slides 1 thru 23)

Suggested Equipment/Materials 

· Fixture manufacturer’s catalogs.

Suggested Student Activity

· Have students visit a plumbing supply showroom to view the various fixtures available.  Have students obtain catalogs listing various fixtures.

Testing

· Module Review Test Questions 1 thru 10 for Section 1.0.0 – 4.4.0.

· CONTREN( Connect, Active Figures 2 & 8b

Suggested Lab Activity

· Students must identify the most commonly installed lavatories, tubs, sinks, and toilets.

Additional Resources

· www.us.kohler.com (Kohler) Catalogs of bathroom fixtures.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
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· Review the objectives for the module.

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson objectives.
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· Explain that plumbers have to be familiar with the fixtures and faucets available because installing and repairing these fixtures is a major part of the plumber’s work.

· Describe what fixtures and faucets are.
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· Review the Basic Principles of Sanitation and Safety in paragraph 2.0.0.

· As each principle is reviewed, ask students if they can relate a situation where that principle was violated.
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· Discuss the various materials used to make fixtures, including the advantages and disadvantages of each material.

· Ask students to relate the type of material used in the fixtures in their homes.  Ask them what they like or dislike about the material used in the fixtures in their homes.
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· Explain that fixtures are available in a variety of styles for residential and commercial applications.

· Briefly review some of the requirement for fixtures in public buildings as set forth in the Americans with Disabilities Act of 1990 (ADA).

· Describe the characteristics of a sink.
· Describe the difference between sinks and lavatories.
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· Describe the characteristics of the four major categories of lavatories and sinks.  Note that Figure 2 is in two parts (Slides 6 & 7).

· During a break, ask students to look at the sinks/lavatories in the rest rooms and report back to the class about the types they observed.
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No Notes
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· Describe the characteristics and installation requirements of wall-hung lavatories.

· Explain how wall-hung lavatories are supported.
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· Describe the special characteristics of wheelchair-accessible lavatories.

· During break, ask students to inspect the wheelchair-accessible lavatory in the rest room and note the differences.

· Discuss how ADA affects plumbing installations and other construction areas. 
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· Describe the characteristics of a vanity-top lavatory.
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· Describe the characteristics of a pedestal lavatory.
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· Describe the characteristics of left- and right-hand bathtubs.
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· Describe the characteristics of whirlpool bathtubs. Note that Figure 8 is in two parts (Slides 13 & 14).
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No Notes
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· Explain that bathtubs are also available as freestanding, built-in, or bath-shower combinations.

· Describe the characteristics of each type.

· Ask students to describe the type of bathtub they have in their home.
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· Describe the characteristics of shower stalls.
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· Describe the characteristics of the different types of water closets.

· Describe the characteristics of ADA-compliant water closets.

· Describe the characteristics of water-conserving water closets.
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· Describe the basic operating principles of a flush toilet.
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· Describe  and compare the basic operation of five older-style water closets including the washdown water closet (Slide 19, Figure 13), the reverse-trap water closet (Slide 20, Figure 14), the siphon-jet water closet (Slide 21, Figure 15), the siphon-action water closet (Slide 22, Figure 16), and the blowout water closet (Slide 23, Figure 17).

· Explain that these older water closets use a lot of water to flush.  They are still in use in older buildings, but are no longer permitted in new installations.
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No notes
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No notes
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No notes
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Have students answer Review Questions for Sections 1.0.0 – 4.4.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figures 2 and 8b.

Students must identify the most commonly installed lavatories, tubs, sinks, and toilets.  This task corresponds to Performance Tasks 1.
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4.0.0 BASIC TYPES 

OF FIXTURES 

·

The blowout water closet, another siphon water closet, is usuall

y wall

-

hung and 

is found in commercial applications. Its main advantage is its r

esistance to 

clogging.

Figure 17

Blowout water closet.
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4.0.0 BASIC TYPES 

OF FIXTURES 

Figure 16

Siphon

-

action water closet.
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4.0.0 BASIC TYPES 

OF FIXTURES 

Figure 15

Siphon

-

jet water closet.
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4.0.0 BASIC TYPES 

OF FIXTURES 

·

Siphon water closets use a jet of water to increase the speed of

the siphon 

action. Three common types include the reverse

-

trap, siphon

-

jet, and siphon

-

action water closets.

Figure 14

Reverse

-

trap water closet.
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4.0.0 BASIC TYPES 

OF FIXTURES 

•

Older

-

style water closets (those using more than 1.6 gallons per flush

) can no 

longer be installed, but will be encountered in service work. Th

e most common 

older

-

style toilets are the 

washdown

and siphon water closets.

•

The 

washdown

water closet is inexpensive and simply constructed. It is the 

least efficient and noisiest of all water closets.

Figure 13

Washdown

water closet.
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4.0.0 BASIC TYPES 

OF FIXTURES 

•

The water closet disposes of wastes through 

a combination of water pressure and 

siphoning action.

•

The flush valve controls the flow of water from 

the tank to the bowl. When the tank lever is 

depressed, the valve lifts and floats above the 

tank outlet, allowing water to rapidly flow into 

the bowl.

Figure 12

Flush valve.
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4.0.0 BASIC TYPES 

OF FIXTURES 

•

Water closets, commonly called toilets or WCs, are water flushed

and are designed to remove 

solid waste. They are usually made from vitreous china.

•

To comply with ADA, water closets must be installed between 17 a

nd 19 inches high, grab 

bars must be installed in the stall, and flush valves must not b

e mounted higher than 44 

inches above the floor.

•

Water closets are available in floor

-

mounted and wall

-

hung styles.

•

Floor

-

mounted styles are secured to the floor and connected to the dra

inage system by a 

closet flange. Chair carriers support wall

-

hung units by suspending them from the wall.

•

New toilets installed today must comply with the Conservation of

Power and Water 

Resources Act of 1999 that states toilets can only use 1.6 gallo

ns of water per flush.

Figure 11

Water closets.
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4.0.0 BASIC TYPES 

OF FIXTURES 

•

Shower stalls allow for bathing with a spray of water. The walls

of the stall consist 

of waterproof materials such fiberglass, enameled steel, or tile

.

•

The stall may come as a modular unit or it can be constructed on

site. In either 

case, plumbing codes require a safety pan under the installation

to prevent leaks.

•

Shower base dimensions are usually 36 inches square or 36 inches

by 48 inches, 

with a slope of 

¼

-

inch per foot toward the center of the drain.

Figure 10

Premade

built

-

in shower.
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4.0.0 BASIC TYPES 

OF FIXTURES 

·

Bathtubs are available in freestanding and built

-

in styles, or as modular tub

-

shower combinations.

Figure 9

Bathtubs.
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4.0.0 BASIC TYPES 

OF FIXTURES 

Figure 8

Whirlpool bathtub (2 of 2).
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4.0.0 BASIC TYPES 

OF FIXTURES 

·

Specialty bathtubs, called whirlpools, are available with water 

jets that provide a 

therapeutic massage.

Figure 8

Whirlpool bathtub (1 of 2).
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4.0.0 BASIC TYPES 

OF FIXTURES 

·

Bathtubs are described as right

-

hand bathtubs or left

-

hand bathtubs, based on which side the 

drain is located. While different sizes are available, the stand

ard tub is 5 feet long.

Figure 7

Right

-

hand bathtub.
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4.0.0 BASIC TYPES 

OF FIXTURES 

Figure 6

Pedestal lavatory.

[image: image37.wmf]MODULE 02111, Part 1

SLIDE 10

4.0.0 BASIC TYPES 

OF FIXTURES 

·

Other styles include the vanity

-

top lavatory and pedestal lavatory.

Figure 5

Vanity

-

top lavatory.
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4.0.0 BASIC TYPES 

OF FIXTURES 

•

Wheelchair

-

accessible lavatories must be installed with the flood

-

level rim no 

higher than 34 inches above the floor and must be provided with 

special faucets 

that allow people with disabilities to turn the water on and off

more easily.

•

Self

-

rimming lavatories are placed directly on the countertop, while 

under

-

counter 

styles attach to the underside of the countertop.

Figure 4

Faucet for wheelchair

-

accessible lavatory 
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4.0.0 BASIC TYPES 

OF FIXTURES 

•

Wall

-

hung lavatories, often called lavatory carriers, are fastened to

the wall with a 

support bracket. They are typically installed with the flood

-

level rim 31 inches 

above the floor.

•

Wall

-

hung lavatories are available in corner, raised back, ledge or s

helf back, and 

wheelchair accessible.

Figure 3

Wall

-

hung lavatories 
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4.0.0 BASIC TYPES 

OF FIXTURES 

·

Catalog listings for sinks and lavatories will 

contain rough

-

in dimensions to aid the 

plumber is selecting the right fixture for the 

job.

Figure 2

Four major categories of lavatories and sinks (2 of 2).
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4.0.0 BASIC TYPES 

OF FIXTURES 

·

Sinks and lavatories are classified by their method of installat

ion and 

include wall

-

hung, self

-

rimming, built

-

in rim and under

-

counter.

Figure 2

Four major categories of lavatories and sinks (1 of 2).
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4.0.0 BASIC TYPES 

OF FIXTURES 

•

Various types and styles of fixtures are available for 

installation in residential and commercial applications.

•

For a public building to comply with the Americans 

with Disabilities Act of 1990 (ADA), they must adhere 

to ADA regarding the location and spacing of 

plumbing fixtures.

•

The technical requirements in the ADA Standards for 

Accessible Design apply to all public 

accommodations such as restrooms, theaters, stores, 

and medical facilities.

•

For example, ADA

-

compliant sinks must be mounted 

with the counter or rim no higher than 34 inches 

above the finish floor.

•

A sink is a shallow, flat

-

bottomed basin used for food 

preparation and dishwashing. It comes with single, 

double, and triple compartments.

•

People often use the term sink and lavatory 

interchangeably. A lavatory is a basin designed 

primarily for washing the hands and face. It requires a 

vent pipe and waste pipe for proper installation.

Figure 1

Double

-

compartment sink.
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3.0.0 MATERIALS USED 

TO MAKE FIXTURES 

•

Manufacturers use china (also called vitrified porcelain), steel

coated with porcelain enamel, 

cast iron coated with porcelain enamel, stainless steel, plastic

, and fiberglass reinforced with 

plastic to make plumbing fixtures.

•

Molded vitrified porcelain, or china, is made by fusing material

s at high temperature into a 

glass

-

like state. This material is used in more expensive fixtures.

•

Porcelain enamel, also called vitreous enamel or glass lining, i

s often bonded to steel or cast 

iron to form a more durable surface on fixtures.

•

Bathtubs and slop sinks are often made from gray cast iron. It c

an be molded easily into 

various shapes and is often coated with a heat

-

fused and colored enamel finish

•

Sheet steel can be stamped into various fixture forms and then f

used with a porcelain enamel 

finish. These fixtures are less expensive than cast iron, and th

e finish tends to chip easily.

•

Stainless steel can be difficult to form, but does not require a

ny additional surface coating to 

produce a sanitary surface. It does not chip.

•

Plastic or fiberglass

-

reinforced plastic is versatile, lightweight, and low in cost, m

aking it ideal 

for fixtures. A disadvantage is that the finish is not as durabl

e as enameled cast iron.
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2.0.0 BASIC PRINCIPLES 

OF SANITATION AND SAFETY

•

Plumbing codes determine the types of fixtures and faucets that 

are allowed in an 

area. Always follow all applicable codes when installing these d

evices.

•

All plumbing codes are based on the same principles of sanitatio

n and safety. For 

example, the 2003 National Standard Plumbing Code lists 22 basic

principles that 

are incorporated in local codes.
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1.0.0 INTRODUCTION

•

Plumbers need to be familiar with the different types of fixture

s and faucets that 

are available for plumbing installations.

•

Fixtures, often called plumbing fixtures, are receptacles or dev

ices that receive 

water from water supply lines and discharge water into connected

drainage 

systems. Faucets are fixtures that draw water from a pipe.

•

Plumbing fixtures include sinks, tubs, toilets and dishwashers, 

to name a few. 

Faucets include utility faucets, as well as bathroom and kitchen

faucets.
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Objectives

When you have completed this module, you will be able to do the 

following:

1.

Identify the basic types of materials used in the manufacture of

plumbing fixtures.

2.

Discuss common types of sinks, lavatories, and faucets.

3.

Identify and discuss common types of bathtubs, bath

-

shower modules, shower 

stalls, and shower baths.

4.

Discuss common types of toilets, urinals, and bidets.

5.

Identify and describe common types of drinking fountains and wat

er coolers.

6.

Discuss common types of garbage disposals and domestic dishwashe

rs.

