Line launch – what does that mean? 

It occurs when the mass of the fly leg of the fly line is no longer being propelled. I nearly added by the rod tip but we can cast without a rod. The casting stroke ends (the cast ends) when the line is launched. (Imagine throwing a stone, the throw is complete when it leaves the hand). 

Helpful science?

From  Wikipedia,  Newton's laws of motion 
1. First law: If there is no net force on an object, then its velocity is constant. The object is either at rest (if its velocity is equal to zero), or it moves with constant speed in a single direction.
In the real world there are many external forces at play (air, wind, gravity etc.) to prevent continuous motion but these factors are gradual. We need to accept that the line having been pulled along has a velocity (assuming that it is sensibly straight otherwise in theory each molecule in the line could have a different velocity). Note that the line also has a mass and therefore momentum.
2. Second law: The acceleration a of a body is parallel and directly proportional to the net force F acting on the body, is in the direction of the net force, and is inversely proportional to the mass m of the body, i.e., F = ma.
Again assuming that the line is sensibly straight and in alignment with the applied force its acceleration depends on the force applied and its velocity depends on the length of time that force is applied. (Simple case the longer you accelerate in your car the faster it travels.) 
3. Third law: When a first body exerts a force F1 on a second body, the second body simultaneously exerts a force F2 = −F1 on the first body. This means that F1 and F2 are equal in magnitude and opposite in direction.
We apply force to a fly line (in alignment) and the resistance that we feel is the force in the opposite direction. (If you are using a fly rod it bends until the spring balances the force). That force has of course resulted in the fly line velocity (and momentum) increasing. The path of the fly line is therefore determined by the 1st law precisely in the direction of the force. (Only because we are considering a straight pull).
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So what does all of that mean? If F2 is the pulling force when it reduces to zero F1 also reduces to zero. This does not mean that movement has ceased, it means that they are travelling with identical velocity but since F1 is no longer influencing the line launch has occurred. If F2 is further reduced it becomes a minus quantity meaning that its direction is reversed and F1 becomes positive so instead of being pulled the line now attempts to do the pulling. (If F1 = -F2 so –F1 = F2).

Loop formation is a consequence of the cast and it occurs after the line is on its way. 
Assuming that the fly leg is sensibly straight loop shape is determined by what happens after the line is launched.

If you wish to examine how a fly line is behaves try a few experiments using a suitable length of rope that can be comfortably cast.

Straighten the rope on a flat surface (lawn, tarmac etc. before each test). 

Pull the rope in a straight line aligned with the rope to cast it. 

	The rope should have landed on the same line but obviously in the opposite direction.

Pull the rope in a straight line aligned with the rope and towards the end of the pull try to change the direction by 90 degrees for a short distance.

Did the direction of the rope change? Did the loop size change?

Pull the rope in a semi-circle staring with your arm in line with it.

Did the direction of the rope change? Did the loop size change?

Now place the rope at say 45 degrees the angle of pull and repeat noting any direction changes and the loop sizes.

Whilst you are doing these experiments try to ascertain when the line is launched each time, especially and with the semi-circle test.

The real clue of course is the direction of the line after the cast because that illustrates the line launch direction.

Did you note what happens to the end of the rope as it “turns over”. Can you explain?

