In a message dated 2/11/2009 7:46:16 A.M. Mountain Standard Time, hillshead@comcast.net Gordy Hill writes:  (Server’s answers are in red italics)

Server,

 

I've studied your message carefully.  The main problem is the understanding of what happens in the few milliseconds between peak load and RSP in physics terms as well as those of common diction.

It doesn't take long - using rods appropriate for fishing it encompasses about 100 milliseconds (.1 second).  Noel Perkins presented data where he and his students carefully examined line speed at max rod load and after unloading.  Since this was a very careful study and is consistent with by examination of casting video I take it as very representative of results from good casting technique.  They found the line speed slightly more than doubled during unloading and that 80% of the final line energy was due to increases during rod unloading (a doubling of line speed results in quadrupling the energy).  So that tends to confirm what you knew all along - that larger rod loading produces longer casts.  So while it doesn't take long it is very important to the cast.
Now I have a better understanding of what you are talking about with respect to the STOP.

 

1.)  I've been teaching all along that the isn't a true "stop" if one embraces the term as meaning complete and instantaneous cessation of all motion. .... So the term has been grossly misused.  I think we both agree on that.

 

2.)  My statement in response to the concept that deceleration (negative acceleration) occurred during counterflex, "makes no sense to me" needs to be withdrawn if we look at deceleration as acceleration in the opposite direction. That DOES indeed occur after RSP during counterflex.

 

3.) I (and I daresay many others) have applied the term DECELERATION to what happens immediately after peak load rather than what happens after acceleration passes through zero at RSP.  We've been looking at deceleration as a decrease in velocity (slowing down).  I have used the terms DECELERATION and NEGATIVE ACCELERATION to mean the same thing.  I don't know if that is correct in the language of physicists.

  I shouldn't be putting words in your mouth but it sounded as if deceleration was used in situations where the size of the acceleration was becoming smaller but had not changed direction yet.  In calculas speak the terms "derivative" or "rate of change" are used.  For straight line motion (like driving on a straight highway) we straight with position, velocity is the first derivative of position (rate of change of position is velocity), the second derivative is acceleration (rate of change of velocity is acceleration),  and in a case like ours the acceleration also changes during the cast so it has a derivative - the third derivative (rate of change of acceleration is third derivative - it has not been given a special name like the 1st and 2nd derivatives).  During rod loading and rod unloading this third derivative is positive during rod loading and is negative during unloading.  The changes in velocity depend only on the acceleration and do not depend on third derivative (rate of change of acceleration).  I know what you meant today but it is worth while to keep the distinction in the back of your mind because you may wonder about it again sometime in the distant future.
 

4.)  You have been using the term DECELERATION to describe acceleration in the opposite direction acting to bend the rod in reverse. (opposite direction).

 Yes and of course it also casuse the speed to now drop.

4.) I'm going to assume that most physicists use the definition of DECELERATION as you do; not the way I did..... though I don't know if that is so.

 Yes that is true.  If someone were wanting to describe a situation where the acceleration is falling but not changing sign (say the acceleration was 500 ft/s*2 ("ft per second squared") and decreased to 100 ft/s*2  in 1 second the person might say the 3rd derivative is -400 ft/s*3, as an example.
 

5.)  This would explain your statement, ".....therefore the translation (yes, the transition) from acceleration to deceleration occurs at RSP."

 

6.) Your statement,  "Don't mix up ACCELERATIONS WHICH ARE DECREASING WITH DECELERATION." makes sense if we embrace the definitions, above.  I think it is key to understanding. 

 For sure and that also highlights that things are still in the process of speeding-up.  Wouldn't we be disappointed if the line didn't speed up during rod unloading?
 

7.)  You follow with:  "peak rod load is not  peak velocities//peak momenta.  Stopping starts when velocities reach peak values."

 

9.)  Then:  "Holding the fly rod while it counterflexes is like applying the brakes and it causes the rod to stop"

 

 

                                                                                                 So:

 

I'm now left with the view that the so-called "stop" begins at peak load and that this peak load point is controlled by the caster.  Further, that forward acceleration continues from this point to RSP during which time the actual velocity of the rod tip is at its greatest.

 

At RSP, there is zero load.  Immediately following RSP, deceleration occurs assisted by the force applied in the opposite direction by the caster.  Yes
 

 

Now, my questions are:  
 

a. What happens if the caster applies force to the fly rod in the direction opposite that of the cast after peak load and BEFORE RSP ?

  If the caster could convince his brain to do this the rod would shake as it was being forced to stop.  I cannot do this and there might be several things that contribute to that.  If you look (I haven't done this for several years so I hope I am accurate in the terminology) at Sexy Loops// Paul Arden change of direction cast I think this is the only time I've seen someone do it.  But the conditions are very easy.  Here he starts with a very low power backcast/back lift then he snaps the rod forward.  The tip moves backward and you can momentarily see the rod assume a non-smooth deflection profile (hopefully you can visualize the rod will feel a little like it is shaking in your hand) which quickly fads away.  
    

 

 

b.      You stated:  "The role of the fly rod is to move the fly line while all the fly line is still behind the rod tip.  Once any fly line gets beyond the rod tip the fly rod is fundamentally removed from the picture."     If this is so, then why does the caster exert any force at all in the direction opposite the cast during counterflex  (AFTER RSP) ?

  It is only because the caster is holding the rod.  I know this statement sounds circular.  The rod is vibrating (that is what it does during unloading - it vibrates in a smooth fashion from loaded to unloaded) and after RSP it would walk/run away from your hand if you weren't holding it because of the way the rod will vibrate given its structural characteristics.  Your hand restrains this from happening and in doing so creates a bend near the grip. (This doesn't matter but in case you are wondering if you could release the rod form your hand there would be zero bend at the grip, the rod has momentum in the direction of cast and would move in the direction and would also continue to rotate in a general sense.)  SO you can't both hold the rod and NOT have the bend.  The bend and the restraint torque are the same thing - it's not like one causes the other .  I see I may not have answered your question in the most direct way - because the forces and torque keep the rod from traveling in the direction of the cast and a torque must be applied at the handle or it will (in a general sense) continue to turn while it is vibrating.  So forces/torques during counterflex are applied to stop the rods overall linear and rotational movement and thus keep it inyour hand.
 

 

 

 

Gordy

 

 

 

