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act as a control element. During this phase the
left crutch is progressively unloaded until left
heel strike.

Immediately prior to left heel strike the
vertical loading on the right leg rises rapidly
again to a second peak of 1.1 B.W. This happens
as a result of the removal of the supporting load
on the left crutch, the lack of an elfective
supporting {as opposed to control) load on the
right crutch, and the inertial effect of trunk
rotation in the sagittal plane. Left heel strike
completes one half of a description of the full gait
cycle and since examination of the force patterns
confirmed that the opposite side follows a
virtually identical pattern, further description is
not necessary.

The (ransverse horizontal foerces on the
crutches occur in phase with the vertical loadings
and come about mainly because of the angle of
the crutches to the ground in the medio lateral
plane. Their sense is such that they tilt the body
to assist clearance of the swing leg, and the peak
load is approximately 0.05 B.W. Transverse
horizontal loadings on the lower limb again peak
in phasc with the vertical loadings of the lower
limb in the expected senses according to the
inclination of the limb in the medio lateral plane.
These forces are too low to be convemently
shown on the graphs of ground reaction forces.

Initiating the gait cycle

In order to commence ambulation the patient
leans forwards at an angle of approximately 10
degrees with the legs in line and hips at full
extension, support being provided by the
crutches held in front at an angle of
approximately 15 degrees from the vertical.
Increased loading on the right crutch tilts the
body to the left and causes the right leg (o swing
forwards under the intluence of gravity. As the
right leg swings forwards, the body rotates
slightly clockwise on the left leg, when viewed
from above, which aids the pendulum effect of
the right swinging leg, and the body also moves
forward slightly over the left ankle, so increasing
right step length. At maximum forward swing of
the right leg, the right crutch support is removed
and this permits the body to fall forwards, so
gaining momentum {o initiate the gait cycle
previously described at right heel strike.

Clearly, lead off with the left foot would he
equally effective.

Discussion

The synthesized force pattern has enabled a
satisfactory description of the dynamics of hgo
walking to be made. Different patterns of gait
have been observed on less ideal surfaces, but
the same general dynamic system has fitted these
variations in ambulation. The observations of
the dynamic mode of use reinforce the criteria
contained in the description of the static
requirements of hgo ambulation elucidated by
Rose (1979). This form of walking for
handicapped patients is now well understood,
which should encourage the development and
wider application of effective  orthotic
ambulation devices.

With the inherent restrictions of the force
platform described it is recognised that the force
diagrams obtained are of a compositc nature and
as such represent an idealized picture. The
accuracy of this composition was checked by
taking the vertical force x time integral of the
four wave forms summed for one cycle and
showing that this agreed with the equivalent
body weight x time integral for the same period
to better than flve per cent. Although only four
runs are neccssary for a complete synthesis, in
practice considerably more are required because
a correct single strike on the platform cannot be
guaranteed when working with a handicapped
patient having a short step length. Thus the
analysis required the co-operation of a
particularly helpful and well motivated patient.
The fact that she was able to make a large
number of runs without getting tired
demonstrates vividly that the hgo does provide
low energy ambulation.
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