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Figure 3.7: A simple rotational system example

an I-element, an R-element, and an effort source are attached off the leftmost
1-junction to account for the external torque, rotational inertia, and bearing.
R-elements are attached to the remaining 1-junctions to represent the bearings
adjacent to each gear. Next we insert torque-generating 1- and 2-ports between
appropriate pairs of 1-junctions. The shaft, which stores potential energy, is rep-
resented by a C-element that goes off a zero junction between the 1-junctions
connected to the rotational inertia and first spur gear. The gear pair is rep-
resented by a transformer between the 1-junctions accounting for the angular
velocities of each gear. We can now assign power directions. Note how the
unassigned power bonds tend to flow from the source out towards the energy dis-
sipating bearings at the right end. There are no explicit zero-velocity junctions
to consider so we proceed to the subsequent step – simplification. This problem
has only one redundant junction – the 1-junction attached to the R-element rep-
resenting the bearing next to the top spur gear – which can be collapsed so that it
ends up connected directly to the end of the transformer as shown in Figure 3.7
(d).

The following example is much like the previous except for inclusion of a mo-
tor and an additional gear pair. Depending on how a motor is operated, it can be in
its most simplified terms, treated as an external torque or angular velocity source.
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