Water Bottle Rocket Construction Suggestions/Limits
Main Body (Bottle)
Un-altered 2-liter bottle.  Do not glue anything to the main bottle.  The use of pure silicone is the only allowable exception and it may not stick to the plastic bottle. 
Nose Cone (suggested)
Cut top from a second 2-liter bottle leaving 1/2 inch of the straight side of the bottle (see sketch).  Cut off neck as shown.  Use electrical or duct tape (several strips in different directions) to cover the neck hole.
Nose cones must be the same diameter as the main bottle to work properly on the launcher.

Weight for under nose cone

The rocket will fly straighter if a weight is attached to the end of the main bottle (under the nose cone).  One easy way to add weight is to duct tape 1 or 2 large washers to the end of the bottle.  The nose cone then slips over the end of the main bottle.  Several small pieces of tape can secure the nose cone to the main bottle.

Fins – 3 or 4 fins, no circular (ring) fins.  See sketch for minimum distance from bottom of fin to end (opening) of bottle and the max distance fins can stick out from main bottle.
One way to make fins is to cut them from thin corrugated cardboard.  Stiff, thin corrugated cardboard is sometimes used in boxes for small household appliances.  Cut the fin shape, leaving a 1 inch tab on the straight section that will be taped to the main bottle.  Split the tab from top to bottom by using a razor knife to cut the corrugated (folded) inner layer.  Spread the tabs apart.  Use tape to attach to the rocket.
Fins can be stiffened by using paper clips as shown.  Straighten and then fold paper clips so that a straight section can inserted into the un-split part of the corrugated fin.  The rest of the clip will be trapped between the tabs and the bottle when the fins are taped onto the bottle.
Fins can be stiffened (after splitting and folding tabs, before taping to bottle) by spray painting or brushing on a coat of polyurethane.  This will also water-proof the cardboard.  Leading edges of fins can be covered by a narrow strip of tape to cover the exposed corrugation layer at the edge.

Fins can be also made from thin stiff plastic such as binder covers.  However, do not use any rigid Plexiglas or Lexan – rigid fins can be dangerous.
