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Abstract

Figure 1: Rocker pod with omnis for use in a slide drive.

Rocker pods are very interesting mechanisms as they allow for a dynamic suspension system
without the need for extra actuators, creating an amount of normal or contact force that is pro-
portional to the driving torque. This is due to their tendency for the wheels to dig into the sur-
face they contact, creating additional force beyond the input torque. This makes them excellent
in slide drive applications, but they need to be properly designed in order to function properly.
While the Robowranglers (FRC Team 148) pioneered their use in slide (H) drives, rocker pods also
have applications beyond drivetrains such as in intake systems.

System Definition

Consider half of a rocker pod (the other half is simply the same principle, but in the reverse direction).
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https://johnvneun.com/blog/2019/1/3/x019-prototype
https://www.youtube.com/watch?v=q8VA5kmzAPk


rp

h

rw

w

Figure 2: Dimensions critical to rocker pod functionality. Gears in green, wheel in red.

By pythagorean theorem,

w =
√
r2

p − (h− rw)2 (1)
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Figure 3: Left: free-body diagram of a half rocker pod. Right: free-body diagram of its wheel.

Physics Principles

Applying conservation of angular momentum to the rocker pod yields
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ṁ[...]

hF − wN + Tin = 0. (2)

Applying conservation of angular momentum to the wheel yields
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rwF − Twheel = 0. (3)
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The wheel torque is related to the input torque by module gear ratio G.

Twheel = G Tin (4)

A negative G could be input to simulate a module that did not reverse the input and output directions.

The wheel’s force should be friction-limited. We’ll use a simple static friction model with µ as the
coefficient of friction.

F ≤ µN (5)

Solution

The various constraints can be solved, yielding

F = G

rw
Tin (6)

N =
1 +G h

rw√
r2

p − (h− rw)2
Tin (7)

The ratio of propulsive force to normal force can also be solved for, which would be the effective frictional
coefficient of the module.

F/N = µeffective =
G

rwheel

1 +G h
rwheel

√
r2

p − (h− rw)2 (8)

This ratio should be kept beneath the coefficient of friction, otherwise the module would slip. It also
should not be kept too low, otherwise the normal force will be large even at small amounts of propulsion.

My Swiss Army Engineer Tool contains a rocker pod analyzer that can be used to perform these calcu-
lations.
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https://thaddeus-maximus.github.io/swissarmyengineer/rockerpod

