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Background Information: A fuel system currently in production at Cummins Engine Company uses a distributor to route fuel from a high-pressure accumulator to the engine cylinders.  A gear pump powers a shaft, which drives a distributor that supplies fuel to the engine cylinders.  At certain times due to either debris or overheating the distributor rotor seizes.  The shaft then breaks to prevent progressive damage to the system.  A solution to this problem must be found.  Cummins currently is using a breakaway coupling to address this problem by reducing the repair cost, but there is a substantial warranty cost to the company associated with this. 

Therefore, Cummins Engine Company proposes that a modification to the drive system of the distributor be designed to solve the problem.  The intent of this modification is to disengage the drive rather than have the seizure cause the shaft to break.  If at a given torque level the drive could rotate freely, and re-engage in the proper timing when the torque of the rotor fell below a certain value, then the distributor seizure would no longer be mission disabling.  A modification of this kind would result in a reduction in the warranty repair cost per engine for the company.  

Problem Solution: Our objective is to design a mechanism that will enable the rotor to break away from the gear pump shaft when the rotor seizes and then re-engage when the rotor torque falls below a certain level, while maintaining the timing of the rotor upon re-engagement. Upon design of potential solutions, prototypes will be built and tested to determine their suitability as replacements of the current design.

