Chapter 4

Principles of Walking and Running

T.

McGeer

Contents

O o0 N B W

10
11
12

Why Legs? . . . 114
The Synthetic Wheel . . . . . . . . . .. .. 115
The Straight-Legged Biped . . . .. . . . . . . .. .. . 117
The Knee-Jointed Biped . . . . . .. .. .. .. . . . .. (23
Pumping the Natural Dynamics . ... ... ... ... ... .. ..., 125
Role of the Torso . . . . . . . . . e 128
Leg Length Variation . .. .. . .. . . . . . ... e 129
Running . . . . . e 129
Energetics of Running . . . . . . . . . . . e 133
Why Not Hop? . . . . . 135
Quadruped Gaits . . . . . . . . .. e 135
Why Legs? . . . o e 138

References . . . . . . . . . e 138

Symbols

Roman

AF TARITC

axial position of mass centre T, radius of gyration

angular momentum SR specific resistance, Eq. (13)
spring stiffness T torque

leg length V' linear velocity

mass W work

foot radius w  offset from link axis to mass centre

Greek

%o
B
Y
Vg
Af
0

C,T

leg angle at support transfer n  coefficient of restitution (Eq. (12))
torso mchp_anon . t  dimensionless time ¢./g/!

slope, positive downhill 1y step period

slope for gravity-powered walking 7, flight time

rotation from surface normal, positive 7, contact time

forward Q  angular speed
stance leg angle at take-off wp swing pendulum frequency

fc, peak stance leg angle
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