PVC Pipe Electric Motor with LED and Propeller

Edu-Prize Junior High Fix-It Shop

Rev. 5   Modified for Propeller

Materials Required:
· Two AA 1.5V Alkaline Batteries

· One AA Battery Holder

· One 9V Battery Clip (heavy duty)

· 2 Small ½” Diameter Round Magnets (Radio Shack or eBay)

· Magnetic Reed Switch (eBay)

· 16’ of  #26 Gauge Magnet Wire 

· Two 5” lengths #22 Gauge Wire

· One large 3 ½ ” Nail (11/64” OD)

· Two 1 ½”  wire nails

· Two ¾” wire nails

· Three ½” PVC Elbows

· Two ½” PVC Caps

· 12 ½” of ½” PVC Pipe
· Small metal washers (#8)
· 5” plastic propeller (Guillow’s)
· Assorted LED’s (Radio Shack)
· Soldering iron and solder
· Drill, bits, hammer, nail set
· Super Glue and Epoxy
· Pine board
· Electrical tape

Preparation:  

1. Cut the PVC pipe into the following lengths:  3 ½”, 2 ½”, 2 ½”, 2”, 2”

2. Take one 2 ½” piece of pipe and partially drill two ½” diameter holes on opposite sides 1” in from one end for the rotor magnets.  Note:  the 2 rotor magnets will be closer to one end!

3. In the 3 ½” piece of PVC for the left side:

· Drill a 1/16” hole ¾” in from the end for the left end of the reed switch.

· Drill a 3/32” hole 1 ½” in from the same end for the short rotor nail.

4. In the 2” piece of PVC for the right side: 

· Drill a 1/16” hole ¾” in from the end for the right end of the reed switch.

· Drill a 3/32” hole 1 ½” in from the same end all the way through for the long rotor nail.  Enlarge the exit hole to 5/32” for rotor nail clearance.

5.  In the other 2” piece for the bottom:  

· Drill an 11/64” hole 1” in from the end all the way through for the large nail that will be the electromagnet.

6. Drill a 1/16” hole in the exact center of each PVC cap for the small nails.

7. Grind one side of one PVC elbow flat to allow propeller clearance.

8. Using epoxy, glue the metal washer 1 ¼” from the head of the large nail.  Using a drill and leaving about 4” of wire tail, start at the washer end and carefully wind the magnet around the nail back and forth twice until about 4” is left.  Secure the wire ends with electrical tape.

9. Cut the #22 gauge wire (red and black) into 5” lengths and strip ¼” of insulation off each end.

10.  Enlarge the hole in the propeller to 1/16”.

Building the Rotor:
1. Push the small nails into the PVC caps from the inside.  They may need to be pounded in with a hammer and a nail set.

2. Super-glue the magnets to the “flat” spots on the rotor, with the “S” facing out.

3. Push the caps onto the ends of the rotor so that it is exactly 3“ long. Do NOT super-glue the caps to the pipe!  This will allow for adjustments if necessary.

Building the Stator

1. Insert the end of the large nail/coil into the holes in the bottom piece.  Do not super-glue yet.
2. Build the stator by starting with the bottom piece (with nail/coil attached), elbow, left side piece, elbow, top piece, and elbow. See diagram below.

3. Insert the short rotor nail into the larger hole in the left side piece.  Slide the larger hole in the right side piece over the long rotor nail and push it into the last elbow.  

4. Check for alignment of the rotor, reed switch, and nail/coil.  The rotor should spin freely, barely missing the nail/coil and the reed switch.  You should hear the reed switch “click” closed each time a magnet passes by it.  Your teacher will super-glue your motor together once he checks it out.  The last piece is not glued so that the rotor can be removed if necessary.

5. Insert the leads of the magnetic reed switch into the two small holes in the left and right side pieces.  Center the reed switch between the two sides.  Super glue it in place.

6. Using fine sandpaper, remove 1/2” of insulation from the ends of each wire.


[image: image1.wmf]90 ELBOW

2 1/2"

90 ELBOW

90 ELBOW

20' OF #26 MAGNET WIRE

3 1/2"

2"

3 1/2" NAIL

2"

2 1/2" NAIL

REED SWITCH

BATTERIES (3V)

1 1/2"

MAGNETS

CAP

CAP

2 1/2"

PVC PIPE ELECTRIC MOTOR

-

+

LED (reverse-biased)

Red

Black

Black

Long Lead


7.  Glue the LED in place.  Connect the red wire from the battery clip to the red jumper wire.  Connect the black wire from the battery clip to one end of the coil. Connect the black jumper wire from the other end of the reed switch to the other wire from the coil. See diagram below.  Do not solder yet!
8.  Test the motor by connecting the battery pack to the battery clip.  If the rotor does not spin, reverse the two wires from the battery pack.  

9.  Touch ends of the jumper wires to the LED.  The LED should light just as the reed switch opens.  Now, solder all connections!

10.  Drill a 5/32” hole in the board and insert the end of the nail from the coil.  Secure with super-glue.  Glue the propeller to the end of the long nail.  You are done!
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