Hi Gordy,

One way to calculate the work done is to multiply force times distance. 
We could measure the force applied by the hand on the rod handle and
the distance the hand travels during the cast and that would give us 
one measure of work. It would be inaccurate because it would ignore
the rotation of the rod and the work required to do that. A more accurate
way to measure it would be to measure the force the rod tip applies to 
the line and the distance the rod tip travels. Kind of a difficult thing
to do.

Fortunately we can use the simple relationships: work = energy
and energy = 1/2 mass * (change in velocity) squared. Simply weigh
the line, measure the peak velocity and you can quickly calculate the
work.  I know this ignores the amount of work done to accelerate the
rod but what we are really concerned with is how fast we can get
the line moving. Since 30 ft of 6 weight line weighs about 10 grams the
actual amount of energy that is imparted to the line is what physicists
like to call a small number :) even if we can get the line moving at
speeds in excess of 100 miles per hour.

The answer to your question "If you can embrace this concept, then tell me justwhat 
it is that the caster does to initiate rodunloading.      G" is

nothing.

The caster does absolutely nothing to initiate rod unloading. 

Imagine that I am holding the rod rigidly in place and you pull on the
end of the line. We are now standing there with a loaded rod. How do we
unload the rod? I could move the rod tip towards you, or you could move 
the line back to it's original position. These actions would unload the
rod but both require some sort of physical action on our part. Another
way to unload the rod is if you simply relax your hand that is holding
the line. The rod will unload quickly and throw the line. What have you
done in this case? You stopped applying the force that was loading
the rod - in effect you've gone from doing something (applying force
to pinch the line so the rod stays loaded) to doing nothing (no longer
applying any force and as a result you release the line). Now you could
say - Aha! but the rod isn't moving so when I released the line the
rod would unload. If the person holding the rod began his forward
stroke at the same instant that I released the line then the rod
would not unload. You would be correct BUT you would have to
accelerate the rod/line to create this movement so you are still
applying a force. An analogy that more closely mimics fly casting would
be if you loaded the rod by pulling on the line and then we both started
running in the same direction while holding the rod and line in such
a way that the rod remains loaded. Now if you release the line while
we are running the rod will unload.

Here is another analogy that might help with the idea. If I place a
cup of coffee on my car dash and accelerate smoothly (so that the coffee
doesn't fall off the dash) to 60 mph we effectively have a loaded system.
The car/coffee combo has been loaded with energy. If I take my foot off
the gas the car and coffee will happily continue onwards even though I
am now doing no work since I am no longer applying any force. Eventually
the car and coffee will coast to a stop (equivalent to unloading since 
energy has now been bled off. This is the equivalent of stopping by 
doing nothing. I could instead slam on the brakes and the car will
come to a quick stop and the coffee will continue it's journey all by
itself. This would be the equivalent of doing something to initiate
the stop. Which way gets the coffee moving the farthest? It depends
on many factors - how much rolling friction is there between the road
and car tires? How much internal resistance is there in the system? How
aerodynamic is the coffee cup when traveling on it's own.

There is another factor in fly casting that isn't covered in the car
analogy and that is that when I stop the car I am not imparting any
energy that was stored in the car to the coffee cup. We could expand 
the experiment by replacing the coffee cup with one of those goofy
Disney balls on the antenna. As we accelerate forward the antenna
will bend (even if we were in an airless environment it would bend).
When we take our foot off the gas and cruise along the antenna would
straighten (to the point where bend offset air resistance on the Disney
ball). In this case the antenna doesn't do much to contribute to the
forward motion of the Disney ball. If we slammed on the brakes rather
than allowing the car to coast the antenna would unload forcefully
and contribute to the throwing that Disney ball forward.  Would the
ball (assuming it was flung off the antenna by the stop) travel farther
with the forceful stop or the rolling stop (allowing the car to come
to rest on its own)? I don't know. There is another case here that I
want to discuss with Server before I discuss it here.

CHeers!

Walter
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