Tether guide: how restrictive does it have to be? Can we recycle the ocean gen?
First issue: Binding inside the bearing/seal block:
Rod is assumed to be 1.375 in diameter, and 84” long (stroke + eye nut for tether attachment), 316 stainless steel.
The guide must prevent the rod from deflecting so much that it would bind inside the bearing and seal block. Let’s assume a 2” long seal block. If the clearance inside the seal block  is .001”, then the rod deflection over two inches must not exceed 0.001”.
Using SW simulation, we find that a 25 lb side load at the end of the rod fixed at one end results in 1” maximum displacement at the end of the rod, and .001” at 2” from the opposite (fixed) end.
So the rod must be prevented to sway more than 1” at its end to avoid binding in a 2” long bearing.
Second issue: side loading on the piston and seal block:
As an example: for a 45”long rod, operating horizontally, Parker recommends a 5” stop tube. In that position, the resulting side load due to the weight of the cantilevered rod is about 50 lbs on the piston and 65 lb on the seal block. These can be considered very conservative values that we can use to design our tether guide.
Other example: The cylinder we have been using on the test machine doesn’t have any stop tube so the distance between the piston and seal block is about 4” in the extended position.  This results in nearly 500 lb side load on the seal block. We have used this cylinder for a long time and I haven’t noticed any damage.
Let’s assume a stop tube that keeps the distance between the piston and the seal block at 12” in the fully extended position.  A 8 lb side load at the end of the rod, will result in approximately 65 lb side load on the seal block. The displacement at the end of the rod is about .3”.
So we can assume that if we keep the end of the rod within a .3” radius from its rest position, load on the bearing will never be too high and binding will not be an issue.
Recycling the oceangen.:
We can use the ocean gen’s body and flange as a tether guide. The rigidity and length are appropriate.
For example, with the flange end fixed, a 500 lb side load applied at the end of the tube results in only .18” displacement. Another advantage of using the oceangen tube is that our float fits it.
The oceangen’s tube in 100” long, which would leave about 12” between the attachement for the tether and the top of the tether guide block.
 
