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(54) Prosthetic alignment device

(57) A prosthetic alignment device
comprises at least two co-operating
members (1, 2) having opposing
spherically curved faces. The faces
include means for defining a direction
of relative movement of the co-
operating members and for calibrating
that movement. The means for defining
and calibrating comprise a row of teeth
(14) on the said curved face (a) of one 1
member (1) and a corresponding row of

indentations (5) on the said curved face 14
(b) of the opposing member (2). The

rows of engaging teeth and 5
indentations define the direction one

member is to move relative to the other. d
The pitch of the teeth gives a pre-

determined angle of adjustment of the 3

two co-operating members, and by
counting the number of teeth or
indentations visible the adjustment of
the two members and consequently the
alignment of the prosthesis can be
immediately calculated.
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SPECIFICATION
Prosthetic alignment device

The present invention relates to a prosthetic
alignment device comprising at least two co-
operating members having opposing curved
surfaces.

Alignment devices are known which comprise a
number of co-operating members having curved
spherical surfaces which are movable relative to one
another to adjust the alignment of a prosthesis. The
co-operating members may have slots within which
the central bolt of the device can travel and others
may have abrasive surfaces to aid locking of the
members together.

The known devices are complicated to adjust and
the set alignment is difficult to determine.

According to the present invention there is
provided a prosthetic alignment device comprising
at least two co-operating members having opposing
faces, wherein the faces include means for defining
a direction of relative movement of the co-operating
members and for calibrating that movement, the
said means for defining and calibrating comprising
a row of teeth on the said face of one member and a
corresponding row of indentations on the said face
of the opposing member, and the said faces being
curved in the said direction of movement.

The rows of engaging teeth and indentations
define the directions one member is to move
relative to the other. The pitch of the teeth gives a
pre-determined angle of adjustment of the two co-'
operating members, and by counting the number of
teeth or indentations visible the adjustment of the
two members and consequently the alignment of
the prosthesis can be immediately calculated.

The device preferably comprises three
cooperating members having opposing spherically
curved surfaces. The opposing faces of the first and
second members have a row of teeth and a row of
indentations and the opposing faces of the second
and third members have a row of teeth and a row of
indentations, these latter rows being perpendicular
to the former rows. Thus, Posterior-Anterior-Lateral-
Medial (P.A.L.M.) adjustment is provided for.

Preferably, the indentations are formed as a row
of grooves extending perpendicular to the direction
of relative movement and the teeth are in the form
of a row of ribs again extending perpendicular to
that direction. The rows of ribs and grooves form
parallel-sided tracks which together define the
direction of movement.

An embodiment of the present invention is
described in detail below, by example only, with
reference to the accompanying drawings, wherein:

Fig. 1is partly sectional and partly elevational
view of a device according to the invention fixed in a
prosthesis; and

Fig. 2 is a view from below of one of the
cooperating members of the device of Fig. 1.

The alignment device illustrated comprises three
cooperating members 1,2 and 3 having opposing
spherical faces, a, b, ¢ and d. A row of teeth, e.g. 4,
on one member is engageable with a row of
indentations, seen best at 5, on another member.
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The individual parts of the device and the other
prosthetic elements shown in Fig. 1 are discussed
below.

Locking Unit 1 — (first cooperating member)

This acts as a mounting between the moulded
socket 6 and the P.A.L.M. adjusting plate 2 (second
cooperating member) giving both locking and
prevention of turning on the centre line axis during
both the alignment stage and final assembly. It has a
ribbed location track 14 on its curved face 9.

Jacking Ring —7
This pushes against the outer face of the socket 6
to pretension centre bolt 8.

Spherical Cup 9

This provides the spherical movement to be
accommodated by the central bolt 8 and gives an
even distribution of load on the internal bearing
surface of the socket 6.

Spherical Washer 10

Provides a bearing surface for transmission of
loads to the socket via the central bolt 8 at any pre-
set angle or zero position.

P.A.L.M. Adjustment Plate — 2 (second cooperating
member).

This provides a ribbed location track 4 on its face
C and at right angles a grooved location track 5 on
its face 6 to prevent assembled component turning
on axis; both tracks are provided with a series of
ribs or grooves pitched at 2° or other convenient
value to give angular setting of the device together
with visual reference to the angles so set.

Spherical Shin Coupling Adaptor — 3 (third
cooperating member)

This enables the assembled device to be mounted
on a suitable shin component 11 that has a
compatible interface, in order to transfer load to
either a similar device as described above, or a fixed
or flexible ankle interface as commonly used for a
prosthetic foot. It includes a grooved indentation
track 15 on its face d.

Centre Boit—8

Provides clamping force to retain all components
during adjustment and final assembly. The
members 1 and 2 have large central apertures to
accommodate the relative movement of the bolt as
the members are adjusted.

Clamping Nut— 12

This is fitted in the member 3 and transfers force
from bolt to under face of spherical shin coupling
adaptor 3.

Fig. 2 shows the disc-shaped adjustment plate 2
having, on one face, a row of ribs 4 in the form of a
parallel-sided track and, on the other face, a row of
grooves 5 in the same track design. The row 4 is
perpendicular to the row 5 to provide full P.A.L.M.
adjustment.

The tracks 14 and 15 on the members 1 and 3 are
of a corresponding design so the sides of the
engaging tracks abut to define the direction of
relative movement.
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The ribs and the grooves extend across the tracks,
perpendicular to the direction of movement, and are
of the same shape so that, of course, a rib can be
considered as a groove as desired.

The row of ribs may be integrally moulded with
the cooperating member or may be or separate strip
fixed to the adjustment plate.

To use the invention, the device is assembled as
shown in Fig. 1 with the jacking ring 7 screwed
down in contact with bearing face of the locking unit
item 1, together with the centre bolt 8 screwed in
position with sufficient tension to hold the assembly
together without rotation, but still aliowing
adjustment of the spherical surfaces in relationship
to each other, by moving in the direction of the
tracks. When a determined position in one or both
planes is established by reference to visual
indication, the jacking ring is unscrewed away from
the location face of member 1 bringing it to bear
against outer face of the prosthetic socket 6, thereby
effectively tensioning the centre bolt 8 to draw all
components together and locking them to prevent
unintentional movement taking place. This is to
enable the patient to bear his weight during both
static and normal walking assessment that is
conventionally used. if the adjustment is
satisfactory the limb can then be removed from the
patient; the reference points as visually indicated by
the number of visible ribs or grooves are then noted.
The jacking ring 7 is then screwed firmly down to its
home position, and the centre bolt 8 is finally
tightened to firmly hold the assembly together in

the noted angular position to enable the device to
sustain the full dynamic loads that occur during
strenuous use through its service period.

As can be observed, the focking can be carried out
during the alignment stage by the use of a simple
tool externally to the artificial limb. This gives a
distinct advantage both to the patient and the
person carrying out the adjustments.

The visual indicator gives an adjustment
increment of 2° steps to a maximum of 10° either
side of the centre line in any P.A.L.M. plane, but the
steps could be of any other convenient value.

The above device as described and illustrated
would also enable similar adjustments to be made
at the ankle interface of a prosthetic foot by simply
inverting the assembly and using the jacking ring to
bear against the foot unitin order to apply tension to
lock the unit together.

The spherical alignment mounting of the
invention may consist of a number of injection
moulded components and stainless steel tensioning
units that give all the requirements of alignment and
this, together with the low cost of production and
corrosion resistance, provides a considerable
improvement of any previously designed alignment
device and overcomes the following disadvantages
of known devices:

1. Requirement of the shoe or limb to be removed
before access is available to locking devices.

2. Adjustments carried out are often by adjustable
screws or slots without direct angles being

indicated, unless an external or remote measuring

65 device used.
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3. Many devices are extremely time consuming and
difficult to adjust due to design limitations and
subject to corrosion as they are manufactured from
metals.

CLAIMS

1. A prosthetic alignment device comprising at
least two co-operating members having opposing
faces, wherein the faces include means for defining
a direction of relative movement of the co-operating
members and for calibrating that movement, the
said means for defining and calibrating comprising
a row of teeth on the said face of one member and a
corresponding row of indentations on the said face
of the opposing member, and the said faces being
curved in the said direction of movement.

2. A device according to claim 1 which comprises
three cooperating members having opposing
spherically curved surfaces, the opposing faces of
the first and second members having a row of teeth
and a row of indentations and the opposing faces of
the second and third members having a row of teeth
and a row of indentations, the latter rows being
perpendicular to the former rows.

3. A device according to claim 1, wherein the
indentations are formed as a row of grooves
extending perpendicular to the direction of relative
movement and the teeth are in the form of a row of
ribs again extending perpendicular to that direction,
the rows or ribs and grooves forming parallel-sided
tracks which together define the direction of
movement.

4. A device according to claim 2, wherein the
indentations are formed as a row of grooves
extending perpendicular to the direction of relative
movement and the teeth are in the form of a row of
ribs again extending perpendicular to that direction,
the rows of ribs and grooves forming parallel-sided
tracks which together define the direction of
movement. )

5. A device according to claim 4, further
comprising a stump socket to which the first
cooperating member is attached, the stump socket
and the three members being connected by a
central bolt which is locked by means of a nut in the
third cooperating member.

6. A device according to claim 5, wherein the
stump socket includes means to provide for the
movement of the centre bolt within the socket and
for the even distribution of load from the bolt to the
socket.

7. A device according to claim 5, wherein the first
and second cooperating members have central
apertures which accommodate the movement of the
bolt as the members are moved relative to one
another.

8. A device according to claim 6, wherein the first
and second cooperating members have central
apertures which accommodate the movement of the
bolt as the members are moved relative to one
another.
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