Module 02103-05
Plumbing Tools

Lesson 2 of 3: Plumbing Tools, Part Two

This lesson is a classroom session in which the students will learn about smooth-edged cuttings tools, drilling and boring tools, pipe threading machines, and soldering tools.  Students will identify basic drilling, boring, and reaming tools to fulfill a Performance Task requirement.

Objectives

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

1. Demonstrate the proper use of plumbing tools.

2. Demonstrate the ability to know when and how to select the proper tool(s) for the task.

3. Demonstrate how to prepare a surface for tool use.

4. Select drill bits based on the material to be drilled.

Performance Requirements

· Identify basic drilling, boring, and reaming tools used by plumbers.  This corresponds to Performance Task 2.

Reading Assignment

· Module 02103, Sections 7 thru 10

Slide Presentation

· Module 02103, Part 2 (Slides 30 thru 52)

Suggested Equipment/Materials 

· Various hand and power tools.

Suggested Student Activity

· Have students view a video on power tool safety.  At the conclusion of the video, ask each student to relate at least one new fact or piece of information learned from the video.

Testing

· Module Review Test Questions 1 thru 5 for Section 7.0.0, Questions 1 thru 5 for Section 8.0.0 – 8.4.0, and Questions 1 thru 5 for Section 8.5.0 - 10.0.0.

· CONTREN( Connect, Active Figures 40 & 47

Suggested Lab Activity

· Students must identify basic drilling, boring, and reaming 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 to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

· Define smooth-edged cutting tools.

· Describe what a chisel is and how it is used.

· Describe how plumbers typically use a wood chisel.

· Have a wood chisel available to pass around to the class.
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· Describe and demonstrate how to sharpen the blade of a wood chisel.
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· Describe the purpose of cold chisels.

· . Have a cold chisel available to pass around to the class.
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· Describe how a cold chisel is beveled on both sides of the blade.
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· Explain that “mushrooming” of a cold chisel head makes it dangerous to use.

· Describe how to correct a mushroomed chisel head.
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· Describe the various types of manual pipe cutters.

· Describe the purpose of a tube cutter and demonstrate its use.

· Describe how to mark a tube prior to cutting it.

· Allow students to mark and cut lengths of scrap copper tubing using a tube cutter.
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· Describe and demonstrate the use of a steel pipe cutter.

· Allow students to mark and cut lengths of scrap steel pipe using a pipe cutter.
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· Describe and demonstrate the use of a soil pipe cutter.

· Allow students to mark and cut lengths of scrap soil pipe using a soil pipe cutter.

· Describe how to care and maintain tube and pipe cutters.

· Describe the various types of shovels that plumbers are likely to use.

Have students answer Review Questions for Section 7.0.0.  Provide correct answers and remediation at the end of the quiz.  
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· Explain that electric drilling and boring tools can increase a plumber’s productivity.

· Describe and demonstrate the features of a portable electric drill.

· Have a portable electric drill available to pass around to the class.
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· Describe the benefits of using a right-angle drill for drilling holes in close quarters.

· Have a right-angle electric drill available to pass around to the class.
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· Describe the purpose of hammer drills and rotary hammer drills.

· Have a rotary hammer drill or a hammer drill available to pass around to the class.
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· Describe the versatility of pistol drills.

· Describe the chuck mechanism of a pistol drill and how its size is related to the diameter of the drill bits it can accommodate.

· Explain the relationship between motor speed, torque and drill bit size.

· Describe variable-speed and reversing motor drills and the benefits associated with using them.
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· Describe the features of cordless drills and the benefits and drawbacks of using them.

· Have a cordless drill available to pass around the class.
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· Describe the various types of drill bits that plumbers are likely to use including twist bits, spade bits, hole-saw bits, self-feeding bits, auger bits, and masonry bits.

· Have example of each type of drill bit available to pass around to the class.

· Describe how to properly care for drill bits.
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· Describe the purpose of a pipe reamer.
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· Describe how a reamer removes the burr from the inside of a pipe.  Caution against over-reaming.
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· Describe and demonstrate how a pencil reamer is used to remove burrs from copper tubing.

· Have a variety of reamers available to pass around to the class.

Have students answer Review Questions for Sections 8.0.0 – 8.4.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 40.
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· Explain that dies are used to cut male threads on steel pipe so that pipe sections can be screwed together using threaded female fittings.

· Have samples of pipe cutting dies available to pass around to students.
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· Describe and demonstrate how the die tools are inserted into the ratchet stock.

· Allow students to install die tools into a ratchet stock.
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· Describe and demonstrate how operate a die and ratchet stock to thread pipe.

· Allow students to thread pipe using a die and ratchet stock.
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· Describe the features of an electric pipe-threading machine and demonstrate how to operate it to thread pipe.

· Under your supervision, allow students to thread pipe using an electric pipe-threading machine.
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· Describe the process of soldering to join copper pipe.

· Explain that gases such as propane and acetylene can be used to provide heat for soldering. 

· Review safety precautions for working with various fuel gases used for soldering.

· Describe how a carbon-arc torch can be used for soldering.
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· Explain that a striker must be used to light a torch.  Never use a match or an open flame.

Have students answer Review Questions for Sections 8.5.0 – 10.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 47.

Students must identify basic drilling, boring, and reaming tools.  This task corresponds to Performance Task 2.
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9.0.0 ELECTRIC 

PIPE

-

THREADING MACHINE 

·

Always use a flint

-

type striker light a torch. Never use a match or open flame.

•

While hotter temperatures can be achieved, soldering is typicall

y done at 

temperatures that range from 400

°

F to 800

°

F.

•

Heat for soldering can also be supplied by a carbon

-

arc torch or a single carbon 

electrode.

Figure 49

Flint spark lighter with flints.

[image: image25.wmf]MODULE 02103, Part 2

SLIDE 51

9.0.0 ELECTRIC 

PIPE

-

THREADING MACHINE 

•

Soldering is the use of heat, and a filler material called solde

r, to form joints. It is 

generally used to join rigid copper pipe and fittings.

•

Heat for soldering is often supplied by a portable propane torch

. The torch heats 

the metal and the flux, allowing the solder to flow into the joi

nt.

•

Acetylene is another popular gas used for soldering. Regardless 

of the gas 

used, always wear your personal protective equipment when solder

ing, and 

follow all safety guidelines.

Figure 48

Propane gas torch.
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9.0.0 ELECTRIC 

PIPE

-

THREADING MACHINE 

·

An electric pipe

-

threading machine rotates, threads, cuts, and reams pipe.

•

The pipe is inserted into the chuck of the machine and the chuck

is tightened to 

secure the pipe.

•

This machine is controlled by a foot pedal. For safety reasons, 

do not jam an object 

such as a block of wood in the foot pedal to operate the machine

.

Figure 47

Electric pipe

-

threading machine.
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8.0.0 DRILLING AND 

BORING TOOLS

·

The ratchet stock helps to turn the die by increasing leverage o

n it. To cut the 

thread, apply pressure downward and then ratchet the handle back

up to repeat.

Figure 46

Operating a die and 

ratchet stock.
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8.0.0 DRILLING AND 

BORING TOOLS

·

Die tools are made to fit all standard pipe sizes. To thread pip

e, first lock the die 

tool into a ratchet stock where the ratcheting mechanism is atta

ched to the handle.

Figure 45

Die and ratchet stock.
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8.0.0 DRILLING AND 

BORING TOOLS

·

Iron and steel pipe can be joined together with threaded fitting

s and couplings. To 

do this, the pipes must have threads cut on their outside using 

die tools.

Figure 44

Die

-

tool set and threaded pipe.
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8.0.0 DRILLING AND 

BORING TOOLS

·

One type of reamer is a 

deburr

tool (sometimes called a pencil reamer because it is 

about the size of a pencil), which is used to remove burrs from 

copper tubing.

Figure 43

Deburr

tool.
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8.0.0 DRILLING AND 

BORING TOOLS

·

If the burr is left in the pipe, deposits will begin to collect 

inside the pipe and clog it, 

slowing the flow of liquid within the pipe. Because reamers are 

tapered, one reamer 

can 

deburr

many sizes of pipes. Be sure, however, not to over

-

ream the inside of a 

pipe.

Figure 42

Burr and burr removal by reaming.
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8.0.0 DRILLING AND 

BORING TOOLS

·

When pipe or tubing is cut, a burr remains on the inside that ca

n interfere with the 

flow of liquids. The burrs inside most pipes can be removed by r

eaming with a pipe 

reamer.

Figure 41

Pipe reamer.
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8.0.0 DRILLING AND 

BORING TOOLS

•

A variety of drill bits are available for drilling different siz

e holes in 

different materials.

•

Twist drills can be used to drill almost anything. Bits made fro

m 

carbon steel are suitable for drilling wood, while high

-

speed steel 

bits are better for drilling harder materials such as metal.

•

Spade bits are inexpensive and designed to cut wood and some 

plastics. Do not use them to drill metal.

•

Hole

-

saw bits have saw

-

like teeth arranged around a hollow 

cylinder at the end of the bit. As the drill turns the bit, the 

teeth on 

the blade cut through the material, making the hole.

•

Self

-

feeding bits are good for drilling through wood floor joists and

wall studs, and for drilling in hard

-

to

-

reach areas because the drill 

does not need to be moved to bore the hole.

•

Auger bits come in diameters up to 1

½

inches and are designed to 

drill only wood.

•

Masonry bits have a carbide tip.

•

Keep drill bits sharp and coat them with a thin coat of oil to p

rolong 

their lives.

Figure 40

Types of drill bits. 

[image: image34.wmf]MODULE 02103, Part 2

SLIDE 42

8.0.0 DRILLING AND 

BORING TOOLS

•

Cordless drills powered by rechargeable batteries are very popul

ar.

•

Cordless drills usually have variable

-

speed and reversing features as well as the 

ability to adjust torque to meet the demands of the job.

Figure 39

Cordless drill.
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8.0.0 DRILLING AND 

BORING TOOLS

•

Pistol drills are the most widely used and can drill holes in 

most materials. The size or capacity of pistol drills is related

to 

the maximum drill bit size that the chuck can accommodate.

•

The chuck is the mechanism that grips the drill bit in the hole.

It is equipped with a key that tightens the jaws around the bit.

•

If the chuck can take a 

¼

-

inch drill bit size, the drill is called a 

¼

-

inch drill; one that can accommodate a 

½

-

inch drill bit is 

called a 

½

-

inch drill.

•

Drill motors have maximum no

-

load rating stated in rpm, which 

is the speed at which the motor will run with no load.

•

Motor speed decreases as the drill size increases. For 

example, a 

½

-

inch drill motor runs slower than a 

¼

-

inch drill 

motor. This is done because larger diameter drills will overheat

and lose their temper when operated at high speed.

•

Variable

-

speed drills are available that operate over a wide 

motor speed range. This is done because holes in different 

materials are best drilled at different speeds. These drills can

often reverse rotation.

Figure 38

Drill chuck.
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8.0.0 DRILLING AND 

BORING TOOLS

·

Hammer drills and rotary hammer drills combine the force of a ha

mmer and the 

rotary action of a drill, and are often used to drill concrete o

r masonry.

Figure 37

Hammer drills.
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8.0.0 DRILLING AND 

BORING TOOLS

•

For drilling between joists or in tight spaces where a pistol dr

ill will not fit, use a 

drill with a right

-

angle drive.

•

Right

-

angle drills are often equipped with a clutch that will disengag

e if the high 

torque of the drill causes the bit to jam or stick in the hole.

Figure 36

Offset drills.
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8.0.0 DRILLING AND 

BORING TOOLS

•

Electric drilling and boring tools have increased the productivi

ty of plumbers by 

shortening the amount of time it takes to install pipe.

•

The portable electric drill, sometimes called a pistol drill, ha

s a motor built into a 

pistol

-

shaped body.

Figure 35

Portable electric drill (pistol drill).
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7.0.0 SMOOTH

-

EDGED 

CUTTING TOOLS

·

The two types of soil pipe cutter, the ratchet cutter and the sn

ap cutter, are used 

to cut cast iron and clay pipe.

Figure 34

Soil pipe cutters.

•

Both types of soil pipe cutters use a chain that is tightened ar

ound the pipe to 

make a clean break.

•

For proper maintenance, apply lubricating oil regularly to all m

oving parts of a 

tubing or pipe cutter and replace cutting wheels that have becom

e dull.

•

Plumbers use a variety of shovels, including hand

-

held trench shovels, to dig 

trenches for water lines.
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7.0.0 SMOOTH

-

EDGED 

CUTTING TOOLS

·

The pipe cutter, used to cut steel pipe, is basically a heavy

-

duty tubing cutter that 

often contains more than one cutter wheel.

Figure 33

Pipe cutters.
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7.0.0 SMOOTH

-

EDGED 

CUTTING TOOLS

•

Pipe cutting tools, including tube cutters, pipe cutters, and so

il pipe cutters, can 

be used to cut pipes and tubes up to 4 inches in diameter

•

Tube cutters are used to cut copper tubing or thin

-

wall conduit from 1/8 inch to 4 

inches in diameter and may be used to cut other materials such a

s brass and 

aluminum.

•

Use a keel crayon or soapstone to mark a cutting line on the tub

ing. Then set the 

cutting wheel on the mark and make the cut.

Figure 32

Tube cutters.
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7.0.0 SMOOTH

-

EDGED 

CUTTING TOOLS

·

Mushrooming of the chisel head occurs as the result of frequent 

hammering. To 

prevent fragments in the mushroomed head from flying off when st

ruck, 

periodically grind off the mushroomed metal.

Figure 31

Repairing a mushroomed chisel head.

[image: image43.wmf]MODULE 02103, Part 2

SLIDE 33

7.0.0 SMOOTH

-

EDGED 

CUTTING TOOLS

·

Cold chisels have a blade beveled on both sides to a 60

-

degree angle 

Figure 30

60

-

degree angle cutting edge and dull versus correct chisel blades.
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7.0.0 SMOOTH

-

EDGED 

CUTTING TOOLS

·

Cold chisels are used to cut metal.

Figure 29  Cold chisels.
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7.0.0 SMOOTH

-

EDGED 

CUTTING TOOLS

·

Wood chisels have a blade beveled to a 25

-

degree angle. Keep the blade sharp 

by honing it on an oilstone.

Figure 28

25

-

degree angle cutting edge.
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7.0.0 SMOOTH

-

EDGED 

CUTTING TOOLS

•

Smooth

-

edged cutting tools have a smooth cutting edge instead of teeth 

and 

include chisels, pipe cutters and shovels.

•

Chisels are made of hardened steel. The cutting edge is forced i

nto and through 

the material being cut by hitting the chisel's handle with a ham

mer.

•

Wood chisels are used to cut or notch wood.

Figure 27

Wood 

chisel.

