Chapter 8 by Oliver Smith


8. Extending the Project

8.1 Oliver’s suggestion

The robot design as it stands is effective for climbing the staircases required of it in the brief. But currently the design relies mostly on its size and power to force its way up the first step and then progress up a slope of three steps at all times. I believe that the model could easily be adapted in future projects to become both more flexible and less power consuming, as well as allowing it to have some real world applications.

The frame, being constructed out of nuts and bolts can be easily dismantled and so I would recommend adapting this to fit the Rocker-bogie suspension model [9.1], taking the bars running along the bottom of the frame and attaching them to the centre of the front bars in a pivot. The tracks would then be replaced with tyres.
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Figure 9.1 [9.1]
There are several advantages to this model:

· It takes far less power to mount a step, as the robot isn’t at any point required to lift its entire weight, the mass is instead raised in two stages.

· The robot is more adaptable to different step sizes, the pivot meaning that the robot can mount anything up to twice its wheel diameter.

· The frame needn’t be so big, as this model requires less powerful motors and can happily mount individual steps rather than relying on simply rolling over them.

· By enabling the back wheels to pivot, the robot would have a tighter turning radius while moving forward allowing it to negotiate spiral staircases easier.
· All of the above mean the robot can be made both smaller and more cheaply.

 Real World Applications


The reason I would recommend a Rocker-bogie suspension system is because of the possible practical applications that could be derived from this design. NASA use the design in their mars rover for it’s flexibility over uneven terrain. But the most important aspect from our project’s point of view is the fact that is one of the smoothest suspension systems around. The elegance of this design cannot be overstated as it is far simpler than any other suspension system. It also has the benefit of a centre of gravity positioned just behind the pivot that can stay completely horizontal throughout the entire climbing process. NASA use this to keep their delicate equipment relatively safe and so any group should theoretically be able to create a robot capable of carrying a person in a horizontally mounted chair. This idea is reinforced by the control scheme, with only four wires needing to be fed into the frame, the control box could easily be mounted into the arm of a chair.

 Simply changing the position of the joints in the frame and including a few pivots could easily adapt the current Rhino model we have built. The power of the motors could then be redirected to carrying a heavier weight, as it would no longer need to force the frame up the steps, making the Rhino into something that could safely transport, say, a bucket of water, using what is a simple, cheap and power-saving design.
