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Currently, the tag line handles are made out of aluminum and are surface mounted. During the R/V Kilo Moana Trip 2018, during a launch one of the handles broke. During a later 2018 R/V Falkor mission multiple tag handles also failed in a small vessel tow recovery in addition to one of the front bale. All handles and bales are aluminum.  All failures are due to material stress failure.
Further constraints and knowns
· The tag line handles need to be rounded to prevent tears in lines and back-gating in clips.  
· The vehicles weigh about 2 tons.
· These tow handles and bale are not to be lifting points for the vehicle.
· The tag line handles should have the same hole pattern unless the change is necessary
· The current hardware is ¼-20 and the handle holds the thread.
· The hardware cannot stick out into the line area-this will prevent snags.
· Aluminum is flexible, soft, and light however
· 
New Design
While the tag line handles could be incredibly strong but the weakest point will be the ABS frame.  
Will be made with Grade 2 Titanium, has great weldability and formability. It’s necessary that we can bend the rod.
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