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Objective
The goal of our design an approach to ensure the consistent and accurately aligned staking of bearing axels used in finger followers.
Design

The problem presented to us deals with finger followers and the axel staking.  The current approach is prone to long periods of down time.  These periods arise from the overall complex design and parts that are prone to breaking.  The down times create a problem because finger followers are a half of GT Technologies business, accounting for $50 million worth of sales last year.  The longer these machines are down the lower the part quantity produced and profits made.  Also the part currently used in the staking process is carbite with is expensive and could be replaced with a cheaper material.
The goals for our design are to simplification and low expense.  By simplifying the design we can decrease the down time of the machine.  The longest portion of down time currently is recalibrating the machine after something is broken and replaced.  Because the current design incorporates numerous linkages and moving parts the slightest variation creates a problem.  The staking has to be very accurate otherwise the carbite tips will chip on the hardened body of the followers and then become useless wasting both parts and money.

Along with the goals of the design there are a number of constants.  The biggest obstacle to overcome is size constants.  The design needs to be small so it does not interfere with other portions of the machine or get in the way of the technicians.  Our design is restricted to what it can encompass.  If we could we would design a better nest so the part is positioned better to start from but this is not an option because it would require the redesigning of other parts on the machine.  Also the speed if the machine is very fast.  It is producing parts at a rate of 40 per minute.  Another constant is to design something that can easily be taken off the machine for maintenance, repair, or replacement. 
The most important part of our design is proper alignment.  If the parts are not aligned properly then the part gets incorrectly staked.  This not only results in broken and defective parts but problems with the staking tools.  If the finger followers can be accurately aligned at all times then the only down time would be to replace the steel staking tools when they begin to deform.  Besides that the machine would not encounter any problems.

Design Selection
The approach we are taking to solve this design is to design an alignment mechanism to ensure accurate staking.  To accomplish this task we came up with a number of designs.  All the designs incorporate a moving cylinder that comes from the top of the followers to position them.  The only differences between designs are the propulsion methods for the cylinder and the overall size of the designs.  There is a size difference because the exact size limitations have yet to be defined.

