Module 02103-05
Plumbing Tools

Lesson 3 of 3: Plumbing Tools, Part Three

This lesson is a classroom session in which the students will learn about extension cords, tools for assembly and holding, hammers, screwdrivers, vises, and calculators.  Students will identify hammers, screwdrivers, and vises, and explain basic tool care and maintenance procedures to fulfill Performance Task requirements.

Objectives

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

1. Demonstrate the proper maintenance for caring for hand and power tools.

2. Describe safety precautions for using extension cords.

3. Demonstrate how to pull a nail with a claw hammer.

Performance Requirements

· Identify hammers, screwdrivers and vises introduced in this module.  This corresponds to Performance Task 3.

· Explain some of the basic care and maintenance procedures identified in this module.  This corresponds to Performance Task 4.

Reading Assignment

· Module 02103, Sections 11 thru 16

Slide Presentation

· Module 02103, Part 3 (Slides 53 thru 79)

Suggested Equipment/Materials 

· Various wrenches, screwdrivers, and vises.

Suggested Student Activity

· Have students form teams to develop a list of common hand and power tools that plumbers use and a corresponding list of care and maintenance procedures for each tool on the list.  Have the different teams report their findings.  All teams should develop similar lists and similar care and maintenance procedures.

Testing

· Module Review Test Questions 1 thru 10 for Section 11.0.0 – 16.0.0.

· Module Trade Terms Quiz

· Module Examination

Suggested Lab Activity

· Students must identify hammers, screwdrivers, and vises, and explain basic care and maintenance procedures for tools.

Additional Resources

· www.electricalsafety.org/esfilib/maykit2004.pdf (Electrical Safety Foundation International) Information on extension cord safety.

· www.hammernet.com/safety.htm (Hammernet() Tips on hammer 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.

· Explain how voltage drop affects power tools.

· Show how using a heavier gauge extension cord can reduce voltage drop.  

· Review the OSHA requirement for using GFCI receptacles and cords to power tools on the job site.

· Review extension cord safety requirements and other job site electrical safety requirements.
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· Describe the types of tools used for assembly and holding.

· Describe the different types of pipe wrenches commonly used by plumbers.

· Have samples of the different types of pipe wrenches available to pass around the class.
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· Demonstrate how to apply force to a wrench to achieve the best grip and leverage.
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· Describe and demonstrate how a compound-leverage wrench can increase leverage applied to a pipe.

· Have a compound-leverage wrench available to pass around to the class.
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· Describe and demonstrate how to use a chain wrench.

· Have a chain wrench available to pass around to the class.
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· Describe and demonstrate how to use pipe tongs to increase leverage.

· Have pipe tongs available to pass around to the class.
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· Describe and demonstrate how to use a strap wrench to avoid damaging the finish on pipes.

· Have a strap wrench available to pass around to the class.


[image: image7]
SLIDE 60

· Describe and demonstrate how to use a spud wrench.  Emphasize that it is used to tighten large nuts on drain traps and sink strainers.

· Have a spud wrench available to pass around to the class.
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· Describe the use of open-end wrenches.

· Have an open-end wrench available to pass around to the class.
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· Describe the use of adjustable or Crescent( wrenches.

· Have an adjustable wrench available to pass around to the class.


[image: image10]
SLIDE 63

· Describe and demonstrate the use of a basin wrench.

· Describe and demonstrate the use of a monkey wrench.

· Describe and demonstrate the use of a torque wrench.

· Have samples of the above three wrenches available to pass around to the class.

· Review the procedures for the safe use of wrenches.  
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· Describe what plumbers use pliers for.

· Describe and demonstrate the use of slip-joint pliers.

· Have slip-joint pliers available to pass around to the class.
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· Describe and demonstrate the use of lineman’s pliers.

· Have lineman’s pliers available to pass around to the class.
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· Describe and demonstrate the use of slip-lock pliers.

· Have slip-lock pliers available to pass around to the class.
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· Describe and demonstrate the use of locking pliers, sometimes called Vise-Grips(.

· Have locking pliers available to pass around to the class.

· Review the care and safe use of pliers.  
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· Explain that plumbers use a wide variety of hammers on the job.

· Describe the use of a curved claw hammer.

· Have a curved claw hammer available to pass around to the class.
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· Describe and demonstrate how to use a curved claw hammer to pull a nail from wood.

· Allow students to use a curved claw hammer to pull nails from wood.


[image: image17]
SLIDE 70

· Describe the use of a rip-claw hammer.

· Have a rip-claw hammer available to pass around to the class.


[image: image18]
SLIDE 71

· Describe the use of a ball peen hammer.

· Have a ball peen hammer available to pass around to the class.
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· Describe the use of a sledgehammer.

· Have a short-handled sledgehammer available to pass around to the class.

· Describe the use of a maul and explain the safety precautions when using one.
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· Describe the common types of screwdrivers used by plumbers.

· Have samples of various types of screwdrivers available to pass around to the class.
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· Describe the use of nut drivers.

· Have a variety of nut drivers available to pass around to the class.
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· Describe the use of the hollow-shank screwdriver.

· Have a hollow-shank screwdriver available to pass around to the class.
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· Describe the various ways that a vise is used by plumbers.

· Describe and demonstrate the use of a standard yoke vise.

· Have a standard yoke vise available for students to view.
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· Describe and demonstrate the use of a chain pipe vise.

· Have a chain pipe vise available for students to view.
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· Describe and demonstrate the use of a bench vise.

· Have a bench vise available for students to view.
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· Describe the various calculations that a plumber can use a pocket calculator to solve.

· Ensure that each student posses a pocket calculator.

Have students answer Review Questions for Sections 11.0.0 – 16.0.0.  Provide correct answers and remediation at the end of the quiz. 

Have the students complete the module Trade Terms Quiz. 

Students must identify hammers, screwdrivers, and vises introduced in this module, and explain basic care and maintenance procedures for hand and power tools. These tasks correspond to Performance Tasks 3 and 4.

At the completion of this session, provide a module review and then administer the Module Examination.  Students must achieve a score of at least 70% and have satisfactorily completed all lab exercises and/or Performance Testing requirements to receive credit for the module.
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16.0.0 CALCULATOR 

·

Plumbers should carry a battery

-

powered pocket calculator for performing 

the many mathematical calculations that plumbers must do on a da

ily basis.
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15.0.0 VISES 

·

The bench vise uses movable jaws to hold work. It is not very po

rtable and 

is more likely to be found in a workshop setting than in the fie

ld.

Figure 74

Bench vise.
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15.0.0 VISES 

·

The chain vise is able to hold larger diameter pipes. The chain 

must be kept 

oiled to prevent it from becoming stiff, which could degrade ope

ration.

Figure 73

Chain pipe vise.
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15.0.0 VISES 

•

A vise is a heavy

-

duty holding tool that permits one person to do the work of 

two by firmly holding a piece of work that otherwise would have 

to be held 

by another person.

•

The standard yoke vise uses toothed jaws to hold the work and is

the most 

common vise used by plumbers.

Figure 72

Yoke vise.
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14.0.0 SCREWDRIVERS 

·

Hollow

-

shank screwdrivers come with interchangeable bits that snap in a

nd 

out of the end of the shank.

Figure 71

Hollow

-

shank screwdriver.
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14.0.0 SCREWDRIVERS 

·

The nut driver is a form of screwdriver that has a 

socket end for tightening nuts and bolts instead of 

a blade.

Figure 70

Nut driver set.
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14.0.0 SCREWDRIVERS 

•

Screwdrivers are used to install and remove 

screws. The most common types are the standard 

slotted screwdriver and the Phillips

®

head 

screwdriver.

•

When using a screwdriver, select the correct size 

to prevent the tip from slipping out of the screw 

head and possibly stripping the screw.

Figure 69

Common screwdrivers.
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13.0.0 HAMMERS 

•

The sledgehammer is a very heavy hammer used to drive posts and 

stakes and 

to break up cast iron and concrete.

•

Mauls are designed for splitting wood using wood

-

splitting wedges. Never use a 

maul to strike concrete, metal, or other hard materials.

Figure 68

Sledgehammers.
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13.0.0 HAMMERS 

•

The ball peen hammer has a flat face for striking on one side an

d a rounded 

face on the other side that can be used to align brackets and dr

ive out bolts.

•

The ball peen hammer is used for striking chisels, and for rivet

ing, shaping, and 

straightening metal.

•

When striking a chisel, make sure the hammer face is three

-

eighth inch larger 

than the face of the tool being struck.

Figure 67

Ball peen hammer.
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13.0.0 HAMMERS 

·

Variations on the claw hammer include the straight

-

claw hammer and the rip

-

claw hammer.

Figure 66

Stanley

â

jacketed graphite nail rip

-

claw hammer.

[image: image38.wmf]MODULE 02103, Part 3

SLIDE 69

13.0.0 HAMMERS 

·

The claw hammer also can pull nails from wood, using a block of 

wood to gain 

additional leverage.

Figure 65

Using a claw hammer to pull a nail. 
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13.0.0 HAMMERS 

•

Plumbers are required to use a variety of hammers on the job. Th

e size of the 

hammer is determined by the weight of the head.

•

The curved claw hammer is used by carpenters to drive nails into

wood.

Figure 64

Claw hammer.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

·

Locking pliers, sometimes called Vise

-

Grips

®

, are adjustable and have the 

ability to firmly lock the jaws around an object.

•

Pliers need little routine maintenance other than an occasional 

oiling. To 

prevent damage, do not use them as a hammer or to turn nuts or b

olts.

•

To prevent accidents when working with pliers, do not use them a

s a substitute 

for a wrench. Use insulated pliers for electrical work.

Figure 63

Locking Vise

-

Grips

â
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

·

Slip

-

lock pliers are a form of slip

-

joint pliers but have several jaw adjustments. 

They can be used to grip larger objects.

Figure 62

Slip

-

lock pliers.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

·

Lineman's pliers, sometimes called side cutters, are used mainly

for cutting 

heavy

-

gauge wire and for holding objects.

Figure 61

Lineman's pliers.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

•

Pliers are a type of adjustable wrench used for bending, grippin

g, holding, and 

to cut wires.

•

Slip

-

joint pliers are used to bend wire, and for gripping and holding

during 

assembly operations.

Figure 60

Slip

-

joint pliers.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

·

The basin wrench is designed to work in tight, hard

-

to

-

reach areas such as the 

water supply connections on a sink or lavatory.

•

The monkey wrench is a flat

-

jawed wrench with one movable jaw that is used 

where an open

-

end wrench does not fit or the nut being tightened is odd sized.

•

The torque wrench has a gauge attached to it that reads torque, 

which is the 

force being applied to the work piece.

•

A torque wrench is required when a nut or bolt must be tightened

to a specified 

torque value. The no

-

hub design and clicker

-

type are popular types of torque 

wrenches.

Figure 59

Basin wrench.

[image: image45.wmf]MODULE 02103, Part 3

SLIDE 62

12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

·

The adjustable wrench, sometimes called a Crescent

â

wrench, is similar to an 

open

-

end wrench, except that it has an adjustable jaw. The jaws are s

mooth, 

making it ideal for turning nuts, bolts, and chrome

-

plated fittings.

Figure 58

Adjustable Crescent

â

wrench.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

·

Open

-

end wrenches are used to tighten nuts or bolts of a specific siz

e and 

usually have a fixed opening on each end of the tool.

Figure 57

Open

-

end wrench.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

·

A spud wrench is similar to a pipe wrench, except it has no teet

h in its jaws. It is 

used to tighten fittings on drain traps and to tighten large nut

s.

Figure 56

Spud wrench.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

•

The strap wrench is used to hold chrome

-

plated and other finished pipes without 

marring the finish.

•

A non

-

slip agent such as rosin may have to be applied to the strap on 

a strap 

wrench to keep it from slipping.

Figure 55

Strap wrench.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

•

Pipe tongs are a form of chain wrench with long handles that pro

vide extra 

leverage for tougher jobs.

Figure 54

Pipe tongs.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

•

The chain wrench has chain permanently attached to the handle. T

he chain, 

instead of a set of jaws, is used to grip the pipe.

Figure 53

Chain wrench.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

·

A variation of the straight pipe wrench, called the compound

-

leverage wrench, 

increases the leverage on the pipe. It is ideal for use on hard

-

to

-

break pipe 

joints.

Figure 52

Compound

-

leverage pipe wrench.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING

·

When applying force to a wrench, always direct it toward the ope

n side of the 

jaws for best grip and leverage.

Figure 51

Correct method of applying force to a wrench.
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12.0.0 TOOLS FOR 

ASSEMBLY AND HOLDING 

•

Tools for assembly include various wrenches; holding tools 

include vises and pliers.

•

A wrench is a familiar hand

-

operated tool used to tighten or 

loosen nuts, bolts, and anything else that needs to be turned.

•

Pipe wrenches are used to grip and turn round pipe. Types 

include regular, 45

-

degree and 90

-

degree offset, and heavy

-

duty end wrenches. The length of the wrench handle 

determines the size of pipe it can handle.

•

The straight pipe wrench is the most common style. Offset 

wrenches (45 or 90 degrees) make it easier to reach pipes in 

tight quarters.

Figure 50

Pipe wrenches.
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11.0.0 EXTENSION CORDS

•

Power tools may not operate correctly if long extension cord cau

se a voltage drop. When voltage drops, the 

tool draws more amperage (current), causing it to run hotter.

•

Voltage drop in extension cords can be minimizes by using a heav

ier gauge (larger diameter) wire. The 

heavier the gauge, the lower the voltage drop.

•

All extension cord receptacles used on construction sites must b

e equipped with ground fault circuit 

interrupter (GFCI) protection and all extension cords must be fr

ee of damage.

Table 1 Amperage Ratings
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–
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