Course: Agricultural Systems Technology I 
Unit Title: Basic Plumbing Skills



 CIP: 010211





Instructor:

Alignment with Utah Agricultural Education Standards:

STANDARD 
010211-06 Students will perform basic plumbing and soldering skills. 
OBJECTIVES 
010211-0601 Students will discuss and design plumbing systems. 

010211-0602 Students will install and repair galvanized steel pipe and fittings. 

010211-0603 Students will install and repair copper tubing and fittings. 

010211-0604 Students will install and repair plastic pipe and fittings. 

010211-0605 Students will maintain and repair plumbing systems. 

Objectives:


After completing this unit of instruction, students will be able to:

A. Measure, cut, and thread steel pipe to fit a given length;
B. Measure, cut, and glue plastic pipe with fittings to fit a given length;
C. Measure, cut, and solder copper tubing with fittings to fit a given length;
D. Connect plastic, copper, and steel pipe using appropriate adapters; and,
E.  Evaluate a plumbing system under pressure.
UNIT:  Plumbing
JOB OPERATION:  Lawn Sprinkler
1. Objectives:

To construct a sprinkler using approved pipe and tubing techniques.

	Tools:

Pipe Cutter

Tubing Cutter

Wrenches, Pipe

Wrenches, Adjustable

Pipe Vise

Miter Box  and Handsaw (PVC cutter could be used)

Propane Torch

Acid Brush

Pipe Threader (1/2” die)

Pipe Reamer
	Consumable Common Materials:

Cutting oil

PVC Glue

PVC Primer

Teflon Tape

Lead free solder

Paste Flux

Abrasive Strips and/or inside and outside brushes (1/2”)


	Materials per project: 

6-8” ½” Steel pipe

1 – ½” standard hose fitting

2 – ½” PVC female adapters

1 – ½” PVC tee

1 – 6”x ½” Poly riser

1 – ½” Sprinkler Head

10½” ½” Rigid Copper Tubing

1 - ½” copper male adapter

2 – ½” copper tube end caps

1 – ½” copper tee


	Steps of Procedure
	Key Points
	Illustrations


	1. Determine length of pipe A

2. Cut pipe to length

3. Remove burs from end of pipe.
	A.  Cutting Steel Pipe
a.  See drawing of project

a. Clamp pipe in pipe vise.

b. Slide cutter over end of pipe.

c. Tighten cutter against cutting mark.

d. Apply cutting oil to cutter wheel.

e. Rotate cutter one complete rotation, tighten cutter wheel and repeat the rotation.

a. Clamp pipe in vise.

b. Remove burs with reamer until pipe is original diameter.
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	Steps of Procedure
	Key Points
	Illustrations


	4. Cut threads on both ends of pipe.

5. Clean die and threads on pipe.

6. Determine length of pipe.

7. Cut pipe to length.

8. Ream burs from end of pipe.

9. Join PVC pipe.
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B.  Threading Steel Pipe
a.  Make sure die is placed correctly in stock.

b.  Start die on end of stock with guide toward vise rotate die.

c.  Apply cutting oil to die and threads with brush.

d.  Turn die clockwise until one thread projects through die.

e.  Turn die opposite direction to remove it.

a.  Shake cuttings from die.

b.  Wipe oil with waste rags.

C.  Cutting and Joining PVC Pipe

a.  See drawing on project.

a.  Hold pipe securely.

b.  Cut on mark with hacksaw or with PVC cutter.

a.  Remove burs from end of pipe with reamer.

a.  Primer end of pipe and fitting.

b.  Apply cement to end of pipe and fitting.

c.  Seat pipe in fitting.

d.  Turn ¼ of a turn.

e.  Hold firmly for 30 seconds to bond.
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	Steps of Procedure
	Key Points
	Illustrations


	10. Determine length of pipe.  C,D

11. Cut copper tubing to length.

12. Joining Copper tubing.

13. Soldering copper tubing.

14. Assembling the Sprinkler.

15. Testing the Sprinkler.
	D.  Cutting and Joining Rigid Copper
a.  See drawing of project.

a.  Hold tubing cutter with body down on tubing.

b.  Feed cutter wheel slowly into tube as the cutter is revolved around tubing.

c.  Feed cutter wheel slowly.

a. Clean ends of pipe with abrasive paper and/or inside and outside brushes.

b. Assemble tubing into ½ copper tee and male adapter.

a. Apply flux to both surfaces.

b. Insert and twist end of tubing into fitting

c. Light torch and heat the tubing and fitting evenly around, keeping most of the heat on the fitting

d. Apply solder to joint – when solder begins to melt, remove flame.

e. Apply solder until a ring forms around the fitting.

f. Cool with a damp cloth.

a.    Refer to drawing

a. Assure PVC pipe cement has hardened, min 24 hrs.

b. Attach to water hose.

c.  Use soapy water to detect

leaks.
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