Ivo,

I very much enjoyed talking to you yesterday and look forward to talking to you again.  Thanks you so much for taking the time to call me.  I am sorry I had to get off of the phone somewhat abruptly at the end but my four year old daughter decided that it was time to significantly cut her own hair while I was talking to you.  At that point I was considering the possible ramifications of that once my wife got home and as expected it turned out to be bad.

I took several pictures of the propeller tips and they are attached for you to look at.

As we discussed:

The bevel is on the back side of the propeller

The bevel does not extend the full width of the propeller tip

The beveled area begins just slightly past the thickest part of the cord at about 1 inch back from the leading edge as measured along the bottom side of the prop.  The transition from the uncut area to the cut area is slightly angled towards the rear of the propeller.
                                    Viewed edge on looking toward the hub
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The beveled area is vary narrow in width being 5/8”” in from the tip towards the hub.  This makes the angle of the bevel very steep.
                                  Viewed from the bottom side of the propeller
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Here is the 3d view – not quite to scale: The step is much wider and the transition is not angled as shown above. 
                                   Viewed from the bottom side of the propeller
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What I think may be happening aerodynamically:

The abrupt step at the transition to the bevel is causing a tight trailing edge vortex to form in the area of the bevel, this vortex continues off of and behind the propeller tip. (Black bubbles) This vortex is blocking or redirecting the normal airflow that tries to move around the end of the propeller tip. (Red arrow)  This barrier is acting much like the wall of a ducted fan and seems to be directing the airflow more behind the propeller disk and may be reducing tip losses by making the overall outflow from the propeller more compact.     
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This seems to match what I have seen on my powered parachute as the airflow behind the propeller seems tighter and more focused.  With unmodified propeller tips my chute is moved around considerably when laid out on the ground behind the aircraft.  With the modified tips it just lays there with most of the airflow seeming going above it.   I have also noticed that the prop wash behind the aircraft is more directly behind the aircraft and seems to be extending much farther behind it than before.
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                 Unmodified                             Modified
What I think may be happening acoustically:
The highest pitched and loudest propeller sounds are typically created just at and just off the ends of the propeller tips by the near mach airflows at this station.  This modification may be making more of this sound occur in the area of the bevel and it is now more behind the physical disc area of the propeller.  Being a rear pusher configuration the propeller is now between the pilot seat and the source of these sounds and the prop itself is now blocking a portion of the higher pitched propeller noises from reaching the pilot seat.  There also may be an actual reduction in sound made at the tip if some of the normal airflow around the tip is now being blocked as discussed above. I personally do not think it is actually significantly quieter but is just perceived as being deeper in tone.    

Observations from researching what others have done:
Most tip modifications are made on the top surface of the propeller and not the bottom:

Most tip modifications have been made in the last third or less of the width of the propeller.

Most modifications seem to be significantly deep into the end of the propeller.

Every possible shape has been attached to the end of a propeller at some point in time

Every possible curve has been put on the end of a propeller at some point in time as well.

Every possible type of hole has been cut through the end of a propeller at some point in time.

Nothing seems to have had any great effect on performance

Although a propeller is a standard airfoil most people do not take into account that it is a standard airfoil in an incredibly tight and flat turn.   A standard aircraft wing in flight would have to be rotating around a point while “falling up” to make the real world and the expected data match.  This tight rotation would seem to have the greatest impact at the very ends of the airfoil as the airflow would not actually be parallel to the wingtip as it travels across and off of the wing tip that was in such a tight turn.  (This should mean something profound but I am not sure exactly what at this time.)
Thanks for taking the time to discuss this with me.  I hope something nice comes of it.  
Best of luck with your current VTOL project and as always fly safely!

Sincerely,

Paul Wheeler

