JOS

Area: Ag. Mech/Plant Science

Unit: Plumbing

Job: Constructing a Sprinkler

Objectives:

1) To construct a lawn sprinkler using PVC, copper, and steel pipe & fittings.

Tools for PVC:

PVC Cutter

Hack Saw

PVC Reamer

Tape Measure

Rag-Shop Towel

Pencil/Pen/Marker

Materials for PVC:

PVC Pipe ½” scheldule 40

Primer

Cement

Teflon Tape

Newspaper-to cover table

Fittings for PVC:
2- ½” slip-by-female thread adaptor (1/2” S x FPT adaptor)

1- T-1/2” S x S x FPT Tee

1- ½” x 6” “Riser” Cut-off

1- 2 ½” Pop-up sprinkler full circle

1- ½” FPT x ¾” FHT(Hose)

Tools for Copper:

Pipe cutter

Reamer

Propane Torch w/adaptor (Kit)

Striker

Tape Measure

Shop towel/rag

Pencil/Pen/Marker

Pliers

Materials for Copper:

Emery cloth 

Solder (Not lead-solid core)

Flux

Flux brush/applicator

Copper Fittings:

1- ½” Copper cu Cap

1- ½” Copper Tee (S x S)

1-½” Copper S x MPT adaptor

2- ½” Copper Pipe-rigid type L

Tools for Steel/Galvanized:

Pipe Cutter

Cutting oil

Pipe wrench

Pipe Vise

Pipe reamer

½” Pipe Die

Die Handle

Steel Pipe Fittings:

1- ½” x 6” Steel Pipe

	PVC

	Steps
	Key Points

	1) Measure/cut Pipe- (2) 2 ¾” Nipples
	1) Be sure to get a straight cut

	2) Ream Pipe inside and outside. Both Pieces.
	2) Inside and out. Both ends & Nipples. (Rounds it) 

-Outside so glue goes over the pipe.

-If square it pushes the glue in front.

	3) Prime the PVC fittings, Tee & Nipples.
	3) Vapors Are harmful.



	4) Prime around the outside until the lettering is gone. Prime back 1”.

-Prime inside of fitting. Tees.
	4) Do not allow the primer to run into the threads. Hold Threaded part up.

	5) Glue inside of fittings. Push in and turn ¾ of a turn. Hold it for 30 sec.
	5) Keep vertical so glue does not go into the threads.

	6) Prime & Glue adaptors, same as #5. 
	6) Same as #4.


	Copper

	Steps
	Key Points

	1) Measure and cut 3-pieces.

-2 pieces= 4”

-1 piece= 2 ½”
	

	2) Place pipe cutter on pipe with the wheel on mark.
	2) Make sure the pipe is lying between the two rollers.

	3) Rotate cutter, tightening ¼ each revolution.
	3) Do not over tighten the cutter this will break the wheel.

	4) Ream the pipe, inside only.
	

	5) Prepare the end that is going into the Tee, with emery cloth (outside only), until it is pink.
	5) Do not touch the end that you have prepared, with your fingers. The oil on your skin will prevent the solder from sticking.

	6) Crimp one end of the pipe, in a pipe vise, until the ends meet, or almost meet.
	6) Be sure to use soft jaws to prevent any marring of the pipe. This crimping of the copper end is an emergency technique, is you did not have a copper cap/fitting.

	7) Prepare the Tee that is going to join the pipe, by using emery cloth on the inside only, like in step #5. 
	7) Same as #5.

	Copper

	Steps
	Key Points

	8) Apply solder to the joints that you are joining 1st. Inside of the Tee, and outside of the pipe. (Final Cleaning process). 
	

	9) Assemble the two pieces together, and put into a holder.
	

	10) Install the propane torch to the nozzle. 
	10) Inspect the cork gasket before installing to be sure it is not damaged.

	11) Obtain a damp cloth to wipe the fitting.
	11) Be sure all combustibles are clear from the area.

	12) Turn the handle on the propane torch.
	12) Turn it on just until you hear the gas.

	13) Light the torch with the striker.
	

	14) Adjust the flame until you have a 2” flame.
	

	15) Heat the fitting with the torch, touching the bottom edge with solder.
	

	16) Watch for the flux to run down the fitting. When it does, touch the solder to it, until it melts.
	16) You should not have to run/touch the solder all the way around the fitting. If it is heated up properly, the solder will run all the way around it, by it self.

	Copper

	Steps
	Key Points

	17) Grasp the fitting with pliers and wipe the excess solder with the damp towel. Continue to solder the rest of the joints, the cap and crimped part. 
	

	18) Repeat steps 11-17 for the crimped end.
	


	Steel/Galvanized 

	Steps
	Key Points

	1) Measure and cut pipe
	

	2) Take pipe and place in a pipe vise. Place the cutter on the pipe. Cut the same way as you did with the copper.
	2) Make sure the pipe is between the rollers. Use the cutting oil as you cut to keep the pipe from getting too hot and to keep the wheel/blade sharp.

	3) After cutting, ream the pipe.
	3) Make sure when you ream it; the pipe is in a vise. Make sure you do not put your fingers inside of the pipe to check if the burrs are all out.

	4) Thread pipe.  
	4) Keep pipe in the vise. Put the pipe die and die handle together. Pull back on the spring on the die handle and insert die. Make sure you have the matching pair they go together.  Put the die onto the pipe, with the die pointing towards the vice. The wretched handle goes on the inside of the die handle, closet to the vice. Make sure the arrow on the die handle points down.


	Steel/Galvanized 

	Steps
	Key Points

	5) Bring handle down and up. 
	After 2-3 turns, bring the handle up and pull the spring out and turn it to the opposite way it was, and turn it down to release the chips inside. 

	6) Lubricate the die with cutting oil every 2 turns. 
	

	7) Measure the threads by the die, when the teeth are even with the edge of the pipe.
	

	8) To unthread the die, reverse the direction by turning the arrow/spring away from the handle.
	


	Attaching the whole thing

	Steps
	Key Points

	1) Attach the PVC pipe to the copper pipe tubing.
	1) Be sure to use Teflon tape around the PVC pipe. 

	2) Attach the PVC pipe to the steel pipe. 
	2) Same as #1

	3) Attach to the steel pipe end, the hose adaptor.
	3) Same as #1&2.

	4) Attach to the PVC Tee the cut-off riser. 
	4) Same as #1&2.

	5) Attach to the riser, the sprinkler head.
	5) Same as #1,2, &3.

	5) Attach the project to a hose outside to the hose adaptor to test for leaks.
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