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REDUCING THE HOUSTON FLEXIBLE WRIST TO PRACTICE

T Walley Williams, IIT
Liberty Technology, 71 Frankland Road, Hopkinton, MA 01748

THE ORIGINAL HOUSTON WRIST
In another paper Rosa Jacobs will describe the Houston Flexible Wrist and its successful
use on a number of children and adults. Reported here is the method followed for generating
a production version of this wrist and the several products that are now available. Figure 1
shows a cross sectional view of a typical wrist fit to a user in the Houston trials. The ball
element is more accurately described as a knob since there was no attempt to achieve true ball
.- and socket fit. Rather contact between the knob and the edge of the hole in the lamination
 element tended toward a line contact. Both elements were aluminum and the contact
- generated considerable wear and friction.

The most important element in the wrist after the ball and socket is the compression

pad assembly. As the hand moves with respect to the forearm, the pads are both compressed

~ and stretched. There is a considerable absorption of ener gy since they are made of Poron®

~ foam; however, they do bring the wrist back to neutral whenever a deflecting torque is

. removed. Though not shown in the drawing the glove worn with the typical hand is also part
. of the system tending to straighten the wrist back to neutral when it is bent.

- DESIGN CRITERIA FOR THE PRODUCTION WRIST
After a study of the wrists used in Houston and after extensive discussions with the
- fitting team, the following criteria were written down.

1 Simple to produce. Versions must be made for about a dozen sizes of wrist from four
. manufacturers. At least one, VASI, has indicated an interest in making the wrist the
standard wrist if further clinical trials prove this innovation to be of sufficient value.

:_;'2- Able to deflect 30° in_any direcon. The prototype units could deflect about 15°. User
.+ feedback indicated that this was not enough. Jacobs has documented a number of activities
where 30° would be desirable. Thus the goal for maximum deflection was set at 30°,

3. Able to rotate around long axis. Users are able to preposition most prosthetic hands in
- rotation. Thus the rotation friction must be adjustable. However, rotation must be limited
- toabout one turn to prevent the user from twisting wires off.

- a storj - 'The user or the prosthetist should be able to adjust the density
- Ot compression of the pads that provide restoration to neutral and rotational friction.

- Compatible with cosmetic gloves. The bending must not unduly stretch the typical
- cosmetic glove or cause it to tear o1 deteriorate
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