Project #5
Helicopter

This project will bring together all of the machines and experiences you’ve used up-to-date, and add a few more as well.  The purpose of this project is to get you even more familiar with woodworking and to show you what is really behind small wood-crafting.  Unfortunately, with this project, pieces have an amazing tendency to walk away and attach themselves to someone else’s helicopter.  Claim each of your pieces clearly with a pencil as you finish them and always know where they are.  Regretfully I do not have the time to make the pieces that disappear.
The grain should run front to back on the helicopter.  

[   ] 1. Find a hardwood (preferred) that is just thicker than ¾”.  
[   ] 2. Plane enough for the three body sections to ¾” thick.

[   ] 3. Trace (stay parallel to grain) and cut pieces out with band saw (leave lines showing).
[                 ] Teacher’s signature

[   ] 4. Sand down to the lines 
[   ] 5. Tape the two sides together with double sticky tape.  
[   ] 6. Sand these two exactly the same.

[   ] 7. Tape the main body along the side and sand the fronts all the same.

[   ] 8. Remove and trace the side contours onto the main body with a pencil.
[   ] 9. Router the tail of the body up to those lines.

[   ] 10. Sand all the burn and scuff marks completely off.

[   ] 11. Glue the sides onto the body using clamps. (Wipe off excess glue)
[                 ] Teacher’s signature immediately!
[   ] 12. Cut a piece of wood 10-in. long by 1” thick for the pontoons.

[   ] 13. Router all the sides and corners based on how you want it to look.

[   ] 14. Cut pontoons at least 3 ½ inches long and re-router cut edge.
[   ] 15. Using the 3/16” material provided, trace and cut rotor out.

[   ] 16. Sand the perimeter down to desired shape.

[   ] 17. Use the Disk or Belt sander to sand an angle onto the rotors.

(Be careful, else you may find yourself doing this part over again)

[   ] 18. Place a nail upside down in a vice to find the exact middle (or as close as you can get it) of the rotors.  If the indent is a long way from the geometric middle of the part, you may want to sand a little more on the heavier side so the blade will spin easily and look correct.  When you have found the center, remove the nail and drill through the rotor with a 3/16th bit.  Repeat this paragraph for the rear rotor. Claim these and put them away in a secure place.
[   ] 19. Use the belt sander to sand the three body pieces together.

(A word of caution, I have seen several helicopters come through missing the main part of the tail because someone accidentally dropped it while handling it carelessly.  It’s rather depressing to have to tell them to start over or glue it.)

[   ] 20. Place a penny on one side of the helicopter to find the cockpit hole position.

[   ] 21. Use a ¾ Spade bit to drill until just the point of the bit comes through the opposite side.  Adjust the drill-stop so that the drill will not go completely through.  Flip the body over and finish drilling the hole by lining up the spade bit with the breakthrough point.  This is to stop the drill from tearing out the last of the wood instead of drilling.

[   ] 22. Router both sides of the helicopter as well as the hole.

[   ] 23. Using a 1/8th drill bit, drill halfway through the tail wherever you would like the rear rotor located.

[   ] 24. Use a #8 ¾-in. screw to screw the rear rotor into place.

[   ] 25. Place the main rotor far enough forward so that the two rotors don’t touch when spinning.  Mark this spot in the center of the body and drill with the 1/8th bit, 1-in. deep.  Use the drill gauge.
[   ] 26. Take the rear rotor back off.  

[   ] 27. Use a combination square to mark a line 1 ½-in. and 3 ½-in. back from the nose of the helicopter and a ¼-in. in on each side.  Center-punch these marks with a nail.
[   ] 28. Set the angle vice beside the drill press to 45 degrees.  
[   ] 29. Clamp the helicopter base parallel to the vice.

[   ] 30. Drill the top two holes 1-in. deep with first a 1/8th bit and then the ¼ bit.  Make sure they go in accurately.  
[   ] 31. Flip the helicopter over and repeat #29 for the opposite side.
[   ] 32. Center two holes 2-in. apart ¼ -in. in on the pontoons and also drill them at a 45 degree angle.  Important!  Set the drill-stop gauge before hand so that the drill bit will not go completely through the pontoons.
[   ] 33. Cut the ¼ dowel rod into four 3-in. sections.  (Use the Band saw)

[   ] 34. Sand all parts and the body to a finished quality (No glue!).

[                 ] Teacher’s signature

[   ] 35. Stain the entire helicopter; if there is excess stain wipe it off with a paper towel.  Let it dry, put on the washers underneath the rotors and put it back together.  Use a 1-in. screw for the main rotor.  
[   ] 36. Place dowels firmly into the holes and tap lightly till they seat.  Take your time, do it right, and be safe!
[                 ] Teacher’s signature
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Draw template for small rotor here.
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