Concept Evaluations

Concept 1: 

· cannot go in reverse

· the spring force is very large for a spring to fit in the area provided

· it can fit in the space provided

Concept 2:

· reengages every revolution

· a spring can be made or bought for this concept

· it is possible to change the geometry of the ball or protrusion for the concept to work better

· can go in reverse

· will fit within space available

· high drag torque

Concept 3:

· current design is not very good for the springs to fit in

· can go in reverse

· will attempt to reingage every revolution

· will fit into space available

Concept 4:

· can find springs that are big enough

· shear forces on the pins appear to be reasonable

· unsure how smoothly the design will reengage after one revolution

· very small drag torque as the disk surfaces can be polished an the fuel used as lubrication

From information and calculations we have gathered to this point, the two concepts  we are favoring are concepts 2 and 4.  These two appear to be the concepts with the greatest chance of solving the problem at hand.

Concept Descriptions

Concept 1

This concept uses spring loaded protrusions in the part connecting the shaft to the distributor.  Rigid protrusions inside the shaft allow both parts to engage and transmit power during normal operation.  When overloading occurs, the springs compress and are allowed to move past the protrusions in the shaft. Once the protrusions have moved past each other, the system will attempt to re-engage after a 360 degree rotation.  The protrusions are offset to maintain angular alignment upon re-engagement.

Concept 2

This concept uses one spring, located in a hole drilled into the shaft.  This concept operates on relatively same principle as concept #1.  The spring provides pressure on the part between the shaft and the distributor.  When overloading occurs, protrusions on the part will try and disengage from holes in the distributor side.  The protrusions will be designed so that the parts can only align in one configuration to maintain angular alignment.

Concept 3

This concept uses one spring loaded ball in one of two parts connecting the shaft to the distributor.  Another rigid protrusion on the second part allows the parts to engage and transmit power during normal operation.  When overloading occurs, the spring compresses and the ball is  allowed to move past the protrusion. The system will attempt to re-engage after a 360 degree rotation.

Concept 4

This concept uses two small disks that are allowed to pivot. One disk is connected to the shaft, while the other is connected to a part between the distributor and shaft.  A spring applies pressure to one of the disks, maintaining both disks at an angle.  While at an angle the disks will be able to transmit power.  When overloading occurs, the disk on the distributor side will stop.  The other disk will want to keep turning and will therefore compress the spring and position the disks in a vertical configuration. Once in a vertical configuration the disk attached to the shaft will continue to turn.(The disk surfaces will be machined smooth to provide minimal friction.)  The pivot points of the disks are offset to allow the system to only re-engage in one position after 360 degrees.

