Module 02103-05
Plumbing Tools

Lesson 1 of 3: Introduction, and Plumbing Tools, Part One

This lesson is a classroom session in which the students will learn about the care and safe use of tools, measuring and layout tools, leveling tools, and tooth-edged cuttings tools.  Students will identify basic measuring, layout, and cutting tools to fulfill a Performance Task requirement.

Objectives

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

1. Identify the basic hand and power tools used in the plumbing trade.

2. Describe the safety requirements for using plumbing tools.

3. Demonstrate how to use a plumber’s level and a line level.

4. Identify common tooth-edged cutting tools used by plumbers.

Performance Requirements

· Identify basic measuring, layout, and cutting tools used by plumbers.  This corresponds to Performance Task 1.

Reading Assignment

· Module 02103, Sections 1 thru 6

Slide Presentation

· Module 02103, Part 1 (Slides 1 thru 29)

Suggested Equipment/Materials 

· Various hand and power tools.

Suggested Student Activity

· Have students obtain the tools shown in Figure 1 and a toolbox to contain them. (Figure 1, Plumber apprentice toolbox).

Testing

· Module Review Test Questions 1 thru 10 for Sections 2.0.0 – 4.0.0, Questions 1 thru 5 for Section 5.0.0, and Questions 1 thru 5 for Section 6.0.0.

· CONTREN( Connect, Active Figures 7, 18 & 23

Suggested Lab Activity

· Students must identify basic measuring, layout, and cutting tools used by plumbers.

Additional Resources

· www.hti.org/0410HTISafety.htm  (Hand Tools Institute) Various publications on the subject of hand tool safety.

· www.powertoolinstitute.com/teaching.html (Power Tools Institute, Inc.) A variety of teaching materials relating to power tool safety.

· 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 or course objectives.
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· Explain that plumbers must know how to use a variety of hand and power tools to perform their job.
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· Emphasize the importance of properly caring and maintaining hand and power tools.

· Emphasize the importance of buying high-quality hand and power tools.

· Review the basic tools that apprentice plumbers should have in their toolbox.  


[image: image3]
SLIDE 4

· Emphasize that all tools can become unsafe if not used properly.

· Review the use of personal protective equipment.

· Describe the work habits that foster safety on the job.

· Review the guidelines for safe use and handling of tools in paragraph 3.3.0.

· Review the guidelines for maintaining tools in paragraph 3.4.0.

· Ask students to relate incidents they are aware of where someone was injured from using a tool improperly or using an unsafe tool.
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· Describe the purpose of measuring and layout tools.

· Describe the features of a folding rule and demonstrate various applications in which it can be used to measure length.

· Allow students to practice using the folding rule to measure various dimensions.
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· Describe the similarities and differences between a plumber’s rule and a folding rule, including the plumber’s rule use in measuring offsets.

· Allow students to practice using the plumber’s rule to measure various dimensions.
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· Describe the feature and benefits of using a retractable steel tape measure.

· Allow students to practice using a retractable steel tape to measure various dimensions.
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· Describe the feature and benefits of using a hand-cranked retractable tape measure.  Emphasize that this type of tape measure is used to measure longer distances.

· Allow students to practice using a hand-cranked retractable tape to measure various distances.
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· Describe the purpose of squares in the plumbing trade.

· Describe the purpose of a speed square and demonstrate its use.

· Allow students to practice using a speed square.
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· Describe and demonstrate the use of a combination square.

· Allow students to practice using the various features of a combination square.
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· Describe and demonstrate the use of a framing square.

· Describe the handling and care of a framing square.

· Allow students to handle a framing square.

Have students answer Review Questions for Section 2.0.0 – 4.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 7.
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· Describe the purpose of leveling tools in the plumbing trade.

· Describe the features of a spirit level and demonstrate how it is used.

· Allow students to use a spirit level to check the horizontal and vertical level of objects in the classroom.
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· Describe the features of a plumber’s level and demonstrate how it is used.  Emphasize differences between it and a standard spirit level such as the ability to measure slope angles.

· Allow students to use a plumber’s level to check the horizontal and vertical level and the slope of objects in the classroom.
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· Describe the features of a torpedo level and demonstrate how it is used.

· Allow students to use a torpedo level to check the horizontal and vertical level of objects in the classroom.
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· Describe the features of a line level and demonstrate how it is used.  Emphasize that this device should not be used if a precise measure of level is required.

· Allow students to use a line level and string to establish a level line.
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· Explain that the leveling devices previously described are inadequate for determining a precision level over a long distance.  Provide examples of these circumstances.

· Describe the similarities and differences between a builder’s level and a transit level.

· Describe how they are used to establish level using a graduated rod.

· Have either a builder’s level or transit level available for students to inspect.
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· Describe how a cold beam laser can be used to establish level.

· Describe the features of a cold beam laser.

· Describe the precautions that must be taken when using laser levels to avoid eye damage.

· Review the maintenance and handling procedures for levels and transits.
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· Describe the purpose of a plumb bob.

· Have a plumb bob available to pass around the class.
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· Describe and demonstrate the correct procedure for hanging a plumb bob.
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· Describe and demonstrate how to use a chalk line to lay out a straight line.

· Allow students to use a chalk line to lay out straight lines.

Have students answer Review Questions for Section 5.0.0.  Provide correct answers and remediation at the end of the quiz.  
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· Describe the purpose of tooth-edged cutting tools.

· Describe the purpose of hacksaws.

· Have samples of hacksaws available to pass around to students.
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· Describe situations where a plumber would have to use a mini-hacksaw.
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· Describe the characteristics of hacksaw blades including the kerf.

· Have samples of hacksaw blades available to pass around the class.
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· Explain why and when blades with different teeth-per-inch counts are used in hacksaws.

· Describe the safety and maintenance instructions for using a hacksaw.  
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· Describe the features of an electrically-operated reciprocating saw and describe where it would typically be used.

· Demonstrate the correct operation of a reciprocating saw.
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· Describe the features of an electrically-operated portable band saw and describe where it would typically be used.

· Demonstrate the correct operation of a portable band saw.
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· Describe the characteristics of an abrasive saw blade.

· Describe a demolition saw and explain where it is commonly used.  Stress that this saw can be dangerous and requires the full attention and concentration of the operator when it is in use.


[image: image27]
SLIDE 28

· Describe the characteristics of a chop saw and describe what it is typically used for.
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· Thoroughly review the safety guidelines for operating abrasive saws.  See paragraphs 6.4.3 and 6.4.4.

Have students answer Review Questions for Section 6.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figures 18 & 23.

Students must identify basic measuring, layout, and cutting tools.  This task corresponds to Performance Task 1.
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5.0.0 LEVELING TOOLS 

•

A 

chalkline

is used to lay out long, straight lines on smooth or semi

-

smooth 

surfaces.

•

The 

chalkline

is stretched tight between two points and then snapped against 

the 

surface, depositing chalk from the string along a straight line.

Due to their design, 

some 

chalklines

can be used as a plumb bob.

Figure 17

Chalklines

.
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6.0.0 TOOTH

-

EDGED 

CUTTING TOOLS 

·

Abrasive saws require extreme care during use to avoid personal 

injury and to avoid 

damaging the tool itself.

Figure 26

Damaged saw blade.

·

Ground fault circuit interrupters (

GFCIs

) are electrical devices designed to prevent 

electrocution by instantly shutting of electrical current if a g

round fault is detected. 

All power tools should be connected to GFCI

-

equipped outlets.
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6.0.0 TOOTH

-

EDGED 

CUTTING TOOLS 

·

The chop saw is a circular saw mounted on a spring

-

loaded arm and supported by a 

metal base. A vise on the base holds material securely and pivot

s to allow square or 

angled cuts on pipe, channel and tubing.

Figure 25

Chop saw.
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6.0.0 TOOTH

-

EDGED 

CUTTING TOOLS 

•

Abrasive saws such as the chop saw and demolition saw use specia

l abrasive 

blades to cut pipe and other materials.

•

Demolition saws run on either gasoline or electricity, and are e

ffective for cutting 

through most materials found at a construction site.

•

The demolition saw is particularly dangerous and requires the fu

ll attention and 

concentration of the operator when it is being used.

Figure 24

Demolition saw.
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6.0.0 TOOTH

-

EDGED 

CUTTING TOOLS 

·

The portable band saw is used to cut a variety of materials, inc

luding ferrous and 

non

-

ferrous pipe, bar stock, and tube stock. It uses a tooth

-

edged blade that 

revolves continuously around guides at both ends of the saw.

Figure 23

Portable band saw.
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6.0.0 TOOTH

-

EDGED 

CUTTING TOOLS 

·

The reciprocating saw is electrically powered, is available in f

ixed

-

speed and 

variable

-

speed models, and can be used with a variety of blades.

Figure 22

Reciprocating saw.

•

The reciprocating has a lot of  power and is used by nearly ever

y construction trade 

for difficult cutting jobs.

•

The speed of the saw, coupled with the correct blade, enables al

l types of materials 

including metal, plastic, and wood to be cut.

•

Power for reciprocating saws can come from a conventional electr

ic outlet or from a 

built

-

in rechargeable battery.

•

Saws that are powered from an electrical outlet must be grounded

with an electrical 

ground.
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6.0.0 TOOTH

-

EDGED 

CUTTING TOOLS 

·

Hacksaw blades are available with different numbers of teeth per

inch. The more 

teeth per inch, the finer the cut the blade will make.

Figure 21

Blade coarseness.

·

Hacksaws should not be used to make square cuts or cuts that req

uire a close 

tolerance.
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6.0.0 TOOTH

-

EDGED 

CUTTING TOOLS 

·

Hacksaw blades come in different styles for different uses. The 

teeth in the blade 

are offset so that a 

kerf

, which is a groove that is slightly wider than the blade, is cu

t 

in the material.

Figure 20

Hacksaw blade 

kerf

cut.
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6.0.0 TOOTH

-

EDGED 

CUTTING TOOLS 

·

Mini

-

hacksaws are commonly used by plumbers.

Figure 19

Mini

-

hacksaw.

[image: image39.wmf]MODULE 02103, Part 1

SLIDE 21

6.0.0 TOOTH

-

EDGED 

CUTTING TOOLS 

•

Plumbers use tooth

-

edged cutting tools when installing plumbing in residential and 

commercial buildings.

•

Hacksaws are multi

-

purpose tools that can be used to cut metal, PVC, and 

sheetrock. 

Figure 18

Hacksaws.
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5.0.0 LEVELING TOOLS 

•

To accurately center itself, the line attached to the plumb bob 

must be secured so 

the plumb bob hangs straight and is not offset.

•

Make sure the point of the plumb bob does not get damaged and ha

ndle it with 

caution because the point is sharp.

Figure 16

String attached to a 

plumb bob.
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5.0.0 LEVELING TOOLS 

·

A plumb bob is a precise, simple measuring tool used to align po

ints vertically. It is a 

specially designed weight attached to a line.

Figure 15

Plumb bob.
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5.0.0 LEVELING TOOLS 

•

The cold beam laser is a leveling tool that projects a thin 

beam of low

-

wattage light, allowing for more accurate 

leveling over long distances.

•

Cold

-

beam lasers are equipped with many features to 

enhance accuracy, such as variable mounting configurations, 

built

-

in bump sensors, and electronic level vials.

•

Avoid looking directly at the beam of a cold beam laser or 

pointing it at others, as prolonged exposure to the laser can 

injure the eyes.

•

Levels and transits are expensive precision instruments. 

Keep them clean and dry and protect them from rough 

handling.

Figure 14

Cold beam laser 

leveling device.
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5.0.0 LEVELING TOOLS 

•

Builder's levels and transit levels are used to establish level 

over a long distance. 

Both work on the principle that a line of sight is perfectly str

aight.

•

Level is established by looking through the telescope at a gradu

ated rod that is 

some distance away and held by another person.

•

The telescope on a builders level can only move horizontally, wh

ile the telescope 

on the transit level can move horizontally and vertically, makin

g it the more versatile 

of the two instruments.

Figure 13

Precision levels.
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5.0.0 LEVELING TOOLS 

•

The line level is hooked to a string that is tightly stretched b

etween two points to 

establish level. It should not be used where a precise measureme

nt of level is 

required.

Figure 12

Line level.
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5.0.0 LEVELING TOOLS 

·

The torpedo level is a small spirit level that is useful in conf

ined areas or for leveling 

short runs of pipe.

Figure 11

Torpedo level.
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5.0.0 LEVELING TOOLS 

•

The engineer's or plumber's level can measure slope as well as p

lumb and level.

•

Plumber's levels often contain a feature that allows a reading t

o be taken by looking 

at the top of the tool.

Figure 10

Plumber's level.
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5.0.0 LEVELING TOOLS 

•

Leveling tools are used to establish level and plumb on large fi

xed structures. Level 

and plumb members intersect at 90

-

degree angles. Leveling and plumbing tools 

are used to establish precise horizontal and vertical lines, res

pectively.

•

The most common tool used to check both level and plumb is the s

pirit level. It 

contains a sealed tube filled with liquid. There is a small air 

bubble in the tube, 

upon which the entire function of the instrument depends.

•

Spirit levels generally contain three bubbles for checking both 

plumb and level. The 

longer the level, the more accurate it is.

Figure 9

Spirit level.
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4.0.0 MEASURING AND 

LAYOUT TOOLS 

·

The framing square is an L

-

shaped tool used for marking, measuring, laying out 

patterns, and checking for 

squareness

.

Figure 8

Framing square. 

·

Do not drop or strike a square, as this may affect the angle. Pr

event rust by keeping the square 

dry and periodically oiling it.
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4.0.0 MEASURING AND 

LAYOUT TOOLS 

·

The combination square is used to establish whether two sides of

an object join in a 

true 90

-

degree angle. Some combination squares have a small spirit level

for 

leveling and a scribe for marking metal.

Figure 7

Combination square.
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4.0.0 MEASURING AND 

LAYOUT TOOLS 

•

Squares are tools designed to make sure lines are straight and a

ngles are true and 

are used for marking, testing and measuring.

•

The speed square is used for marking and measuring and as a stra

ightedge. It 

combines a try miter, protractor, and framing square in one tool

.

Figure 6

Speed square.
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4.0.0 MEASURING AND 

LAYOUT TOOLS 

·

Longer steel tapes (up to 100 feet) are used to measure long run

s. The tape is then 

wound back into its case with a hand crank.

Figure 5

Steel tape measure.
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4.0.0 MEASURING AND 

LAYOUT TOOLS 

·

Steel tape measures are available in lengths up to 30 feet. Stif

fer 1

-

inch wide steel 

tapes allow plumbers to single

-

handedly take longer measurements.

Figure 4

Retractable steel tape measure.
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4.0.0 MEASURING AND 

LAYOUT TOOLS 

·

The plumber's rule is similar to a folding rule. It has measurem

ents on one side and 

a 45

-

degree scale on the other side that is used to measure offsets.

Figure 3

Plumber's rule with 45

-

degree scale.
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4.0.0 MEASURING AND 

LAYOUT TOOLS 

•

Plumbers use measuring tools to determine the length, width, hei

ght, and diameter 

of objects. Other tools are used to determine if a surface is le

vel or plumb.

•

Folding rules are made of wood. They come in 6

-

foot or 8

-

foot lengths, and are 

often equipped with a brass extension that allows measuring in t

ight places or 

measuring of short distances beyond the end of the rule.

Figure 2

Folding rule.
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3.0.0 SAFETY 

•

Many of the tools that plumbers use on a regular basis can be da

ngerous if not 

used properly. That is why plumbers must always use the correct 

tool for the job 

and use it for its intended purpose.

•

Wearing your personal protective equipment (PPE) such as a hardh

at and eye 

protection is the first step in ensuring a safe work environment

.

•

Develop good work habits and practices to avoid accidents or inj

ury. For example, 

avoid using hand tools with your wrist bent if possible.

•

There are several guidelines for the safe use of hand and power 

tools. For 

example, carry your tools in a strong, secure toolbox and never 

point the tips of 

sharp tools or blades that lie on a bench toward an aisle or wal

kway.

•

Maintain tools in top condition for enhanced safety. For example

, all bladed tools 

should be kept sharp and all tools should be regularly wiped dow

n with light oil to 

prevent rusting.
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2.0.0 CARE AND USE 

OF TOOLS 

•

Because tools are important to a plumber's 

livelihood, it is likewise important to care for and 

use them properly. Maintaining tools in top 

condition will save money because they will not 

have to be replaced as frequently.

•

As an apprentice plumber, you will be required 

to buy your own basic tools. Select quality tools 

that will stand up to the rigors of the job.

Figure 1

Plumber apprentice toolbox.
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1.0.0 INTRODUCTION

•

Plumbers use a variety of hand and power tools to perform their 

daily tasks.

•

You must know how to properly use and maintain your tools.

•

You must also be able to select the correct tool for each job.

•

Most importantly, you must learn to use tools safely in order to

avoid injury to 

yourself and others.
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Objectives

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

following:

1.

Identify the basic hand and power tools used in the plumbing tra

de.

2.

Demonstrate the proper use of plumbing tools.

3.

Demonstrate the ability to know when and how to select the prope

r 

tool(s

) for 

tasks.

4.

Demonstrate the proper methods for caring for hand and power too

ls.

5.

Demonstrate how to prepare a surface for tool use.

6.

Describe the safety requirements for using plumbing tools.

