Module 02108-05
Cast-Iron Pipe and Fittings

Lesson 2 of 3: Measuring, Cutting, and Joining 

This lesson is a classroom and lab session in which the students will learn how to measure, cut, and join cast-iron piping.  Students will select appropriate personal protective equipment for working with cast-iron piping, and then measure, cut, and join cast-iron pipe to fulfill Performance Task requirements.

Objectives

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

1. Identify the hazards and safety precautions associated with cast-iron piping.

2. Demonstrate the ability to properly measure, cut, and join cast-iron piping.

3. Identify the tools and materials required to create lead and oakum joints.

4. Identify the tools and materials required to join sections of no-hub pipe.

Performance Requirements

· Select appropriate personal protective equipment for working with cast-iron piping.  This corresponds to Performance Task 3.

· Measure, cut, and join cast-iron piping. This corresponds to Performance Task 4.

Reading Assignment

· Module 02108, Section 4

Slide Presentation

· Module 02108, Part 2 (Slides 17 thru 41)

Suggested Equipment/Materials 

· Materials and tools needed to measure, cut, and join cast-iron piping.

Suggested Student Activity

· Students will view a video on joining cast-iron piping.

Testing

· Module Review Test Questions 1 thru 8 for Section 4.0.0.

· CONTREN( Connect, Active Figure 22  

Suggested Lab Activity

· Students must select appropriate personal protective equipment for working with cast-iron piping, and measure, cut, and join cast-iron piping.

Additional Resources

· Installation Suggestions for No-Hub Pipe and Fittings, Washington. DC, Cast Iron Soil Pipe Institute.

· www.acipo.com/adip/pdfandvideo.cfm (American Ductile Iron Pipe) Downloadable videos and PDF files dealing with assembly of ductile iron pipe systems.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
SLIDE 17

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

· Explain that measurement is critical when cutting pipe to make a lead and oakum joint.

· Explain that the insertion length of a pipe into a fitting must be taken into account when measuring pipe for cutting.
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SLIDE 18

· Explain the importance of knowing how to locate the center of a fitting.  Describe and demonstrate how it is done.
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SLIDE 19 

· Describe and demonstrate how to determine the length of pipe that goes between two fittings.  Use slides 19 & 20 (Figures 16 & 17).

· Provide students with example measurements and have them determine the cutting length.
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SLIDE 20 

No notes
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SLIDE 21

· Describe and demonstrate how to use a folding rule to find the length of pipe to be cut.

· Allow students to practice this procedure.
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SLIDE 22

· Describe and demonstrate how to cut cast-iron pipe with a soil pipe cutter.

· Allow students to practice cutting pipe with this tool.
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SLIDE 23

· Describe and demonstrate how to measure no-hub pipe for cutting.

· Allow students to practice this procedure.


[image: image7]
SLIDES 24

· Explain that hub-and-spigot pipe can be joined by two methods:  the compression joint and the lead and oakum joint.

· Describe and demonstrate the steps for creating a compression joint.  See paragraph 4.3.1.

· Allow students to create a compression joint.
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SLIDE 25
· Describe how a lead-and-oakum joint is made.
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SLIDE 26
· Describe and demonstrate how a running rope and a spring clamp are used to hold molten lead in place to create a horizontal joint. 

· Allow students to use a running rope and spring clamp to prepare a joint for the pouring of lead.  Note:  DO NOT pour lead at this point in the lesson.
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SLIDE 27

No notes
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SLIDE 28

· Discuss the furnace used for melting lead 

· Review the safety precautions for working around molten lead.

· Ask students to describe the personal protective gear that would be appropriate for use when pouring molten lead.
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SLIDE 29

No notes
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SLIDE 30

· Describe and demonstrate how to use the various other hand tools that are required to make a lead and oakum joint.  See Slides 30 thru 36 (Figures 27 thru 33).

· Have samples of the tools available to pass around the class.
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SLIDE 37

· Describe and demonstrate how to make a vertical lead and oakum caulked joint.

· Under your supervision, allow students to practice this procedure.  Ensure that all parties involved are wearing the appropriate personal protective equipment.
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SLIDE 38

· Describe and demonstrate how to make a horizontal lead and oakum caulked joint.

· Under your supervision, allow students to practice this procedure.  Ensure that all parties involved are wearing the appropriate personal protective equipment.
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SLIDE 39

· Describe and demonstrate how couplings are used to join no-hub pipe.

· Have samples of couplings available to pass around the class.
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SLIDE 40

· Demonstrate how to use the special torque wrench to tighten clamps on no-hub pipe.

· Allow students to tighten couplings on no-hub pipe using a torque wrench.
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SLIDE 41

Have students answer Review Questions for Section 4.0.0. Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 22.

Students must select appropriate personal protective equipment for cast-iron piping, and measure, cut, and join cast-iron pipe.  These tasks correspond to Performance Tasks 3 and 4 respectively.
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SLIDE 40

4.0.0 MEASURING, 

CUTTING, AND JOINING 

•

To tighten the couplings to the pipe, use a torque wrench and ti

ghten each 

clamp to about 60 inch

-

pounds.

•

Torque wrenches set to disengage at 60 inch

-

pounds will emit a clicking 

sound when they disengage.

?

•

Before tightening the clamps, ensure that the coupling is in pla

ce and properly 

aligned.

?

•

Apply torque evenly to the coupling clamps.

Figure 37

Torque wrench.
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SLIDE 41

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

Electric drill attachments are available that can evenly apply t

orque to more 

than one clamp at the same time.

Figure 38

Electric drill attachment.
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SLIDE 39

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

To join no

-

hub pipe, use couplings that are manufactured to conform to the 

CISPI standards.

Figure 36

Couplings.
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SLIDE 38

4.0.0 MEASURING, 

CUTTING, AND JOINING 

Figure 35

Making horizontal caulked joints.
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SLIDE 37

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

Making a lead and oakum joint requires many steps, 

including packing the joint with oakum, heating the 

lead until it is a royal blue color, pouring the lead, and 

caulking the lead after it has cooled.

Figure 34

Making vertical caulked joints.
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SLIDE 36

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

The 

pickout

iron has a diamond

-

shaped flat point and is used to remove lead and 

oakum from a joint.

Figure 33

Pickout

iron.
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SLIDE 35

4.0.0 MEASURING, 

CUTTING, AND JOINING 

Figure 32

Outside caulking irons.
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SLIDE 34

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

Inside and outside caulking irons are specialized tools designed

to shape the lead 

in a joint.

Figure 31

Inside caulking irons.
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SLIDE 33

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

The ceiling caulking iron is a specially shaped tool used to dri

ve the lead into joints 

located near a ceiling.

Figure 30

Using a ceiling caulking iron. 
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SLIDE 32

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

The caulking iron is a tool used to drive the hardened lead firm

ly into the joint 

because the lead shrinks as it cools.

Figure 29

Caulking irons.
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SLIDE 31

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

The packing iron is a broad

-

bladed tool used for packing oakum into joint with a 

hammer.

Figure 28

Packing iron.
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SLIDE 30

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

A yarning iron is a tool used for hand

-

packing the oakum fiber into the joint.

Figure 27

Yarrning

iron.
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SLIDE 29

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

A lead pot holds the molten lead and a ladle is used to dip it f

rom the pot for 

pouring.

Figure 26

Lead pot and ladle.
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SLIDE 28

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

The lead is heated and melted with a propane melting furnace. Us

e extreme care 

when working around this device.

Figure 25

Propane melting furnace.
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SLIDE 27

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

The spring clamp is used to hold the running rope next to the pi

pe and to help 

create a gap in the rope into which the lead is poured.

Figure 24

Horizontal joint.
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SLIDE 26

4.0.0 MEASURING, 

CUTTING, AND JOINING 

•

Lead and oakum joints are strong. They are made by pouring molte

n lead over 

oakum fibers to form a watertight seal that is later caulked aft

er the lead has 

hardened.

•

Creating lead and oakum joints requires certain skills and speci

alized tools. The 

running rope, also called a joint runner, is made of fiber and a

cts to retain the 

molten lead in the hub during pouring.

Figure 23

Running rope and spring clamp.
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SLIDE 25

4.0.0 MEASURING, 

CUTTING, AND JOINING 

•

The other method is the more labor

-

intensive and more expensive lead and oakum 

joint.

•

Compression joints can be quickly made, can absorb vibrations, a

nd can be bent 

or deflected up to 5 degrees.

Figure 22

Lead and oakum joint.
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SLIDE 24

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

Hub

-

and

-

spigot pipe can be joined by two methods: the less costly compre

ssion 

joint is shown below. 

Figure 21

Compression joint.
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SLIDE 23

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

When measuring no

-

hub pipe, measure the exact distance between the fitting 

connection and the pipe, or from pipe to pipe, and subtract the 

allowance for the 

ridge on the rubber gasket.

Figure 20

Gasket allowance.
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SLIDE 22

4.0.0 MEASURING, 

CUTTING, AND JOINING 

•

Once the required length is known, cut the pipe with a soil pipe

cutter.

?

•

Soil pipe cutters are available in two types, the ratchet cutter

and the snap cutter.

Figure 19

Soil pipe cutters.
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SLIDE 21

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

When using a folding rule, place the center

-

to

-

center measurement figure on the 

center mark of the right fitting. The point where the rule falls

over the center point 

on the left fitting is the length to cut the pipe.

Figure 18

Using a folding rule.
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SLIDE 20

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

To make a proper measurement, place the fittings together and me

asure the 

distance between centers. Then subtract that distance from the o

verall 

measurement.

Figure 17

Placing fittings together.
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SLIDE 19

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

Once the center point is known, the length of pipe between fitti

ngs can be 

determined. Keep in mind that the fitting itself will contribute

to the overall 

measurement, making it less than the center

-

to

-

center distance.

Figure 16

Determining the cutting length.
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SLIDE 18

4.0.0 MEASURING, 

CUTTING, AND JOINING 

·

To measure hub

-

and

-

spigot pipe correctly, the center of a fitting, the point where 

the lines of flow through the fitting intersect, must be located

.

Figure 15

Finding the center of a fitting.
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SLIDE 17

4.0.0 MEASURING, 

CUTTING, AND JOINING 

•

Cast

-

iron pipe must be carefully measured and cleanly cut before it c

an be 

assembled and joined using lead and oakum joints.

?

•

When connecting several sections of hub

-

and

-

spigot pipe, the insertion length or 

length of spigot inserted into the next section of pipe, must be

added

-

in to get the 

correct length of the total run.

Figure 14

Measuring hub

-

and

-

spigot pipe.

