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Technical note

Design and manufacture of a high performance water-ski seating
system for use by an individual with bilateral trans-femoral
amputations
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Abstract

A high perfortmance seating unit has been
produced for a water-skier with bilateral trans-
femoral amputations. The system, in which the
user sits whilst skiing, has helped the client to
further her sporting career and enabled her to
compete successfully at the highest levels of
disabled water-skiing competition.

Introduction

The Clinical Engineering Group at
Withington Hospital was asked to produce a
high performance seating unit to fit onto a
standard Kan-Ski water-ski (designed for use by
paraplegics) for use by an individual with
bilateral trans-femoral amputations. The client
mvolved is a highly successful, competitive
disabled water-skier (current UK and World
Disabled water skiing champion), who was
experiencing difficulties with the cquipment
which she was using. She felt the technique
which she had adopted in order to use this
equipment was hoth unsafe and inefficient and
that if she was to remain competitve at a high
level, then alternative equipment configurations
would have to be sought,

Before the authors became involved in the
project, the client had tried various equipment
combinations, the latest being the commercially
available Kan-Ski water-ski and seating system.
The Kan-Ski is a high performance carbon fibre
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water-ski with dedicated aluminium frame
seating system, designed for use by paraplegic
water skiers. The seating system can be used by
individuals with high level lesions as it offers a
high degree of lateral support around the thorax.
Unfortunately, this system proved to be
unsatisfactory for this client as the seat could
not be used as was intended by the
manufacturer. She had to sit directly on the
board, effectively trapping herself in the
framework. As well as being quite unsafe, this
seating position required a lot of upper body
strength to manoeuvre the board, due to the
proximity of the skier’s centre of gravity to
water level.

The task was to design and construct a
completely new seating sysiem that would
casily interface with the preferred performance
water-ski (the Kan-Ski) and allow complete
safety combined with high level performance.

Design requirements

The first stage of the design process was to
specify fully what was actually required by the
client and to establish what parameters and
restricions the project would be subject to. A
design specification was drawn up and issued to
all parties concerned with the project for

comments and queries. The specification
included:
- geometry: client physical measurements,

required seat height above water, dimensions
of fixation lugs on Kan-Ski, strapping
requirements etc.;

- forces: estimations of the forces experienced
by the system when being towed around a
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in thc polyethylene-polypropylene seat and it
eventually broke at the attachment point to the
frame. This mode of failure had been
anticipated by the design team and no injuries
were suslained by the client. The client was able
to reaitach the seat to the frame using Nylon
webbing.

On return to the UK, the client reported her
experiences to the team and the whole seating
system was inspected to assess any damage.
Apart from the seat, the system showed no other
signs of failure.

A new seat was made using a slightly thicker
(4mm) polyethylene-polypropylene copolymer
and new straps attached. A slight reduction in
the height of the rear portal frame was also
made to allow a more functional seating
position.

Conclusion

A high performance water-ski seating system
which allows the client to compele at the
highest levels has been produced and has been
in continnal use by the client since April 1994.

No further problems have been experienced
and the user is again competing successtully.

This successfully completed project has been
achieved through collaboration and co-
operation between the Clinical Engineering
Group at Withington Hospital and the School of
Prosthetics and Orthotics at Salford.
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