«»UK Patent Application.»GB «» 2080114 A

(21) Application No 8023308  (54) Method of making an artifi-

(22) Date of filing cial leg
16 Jul 1980

(43) Application published (57) In the manufacture of an artifi-
3 Feb 1982

cial leg a thigh member is con-
nected to a preformed endoskeletal
shin member with a moulded on
cosmesis of cellular plastics mate-

(51) INT CL® A61F 1/08

(52) Domestic classification
AS5R 25A

(56) Documents cited

GB 1503133 rial. The shin member is available in
GB 1494658 preselected sizes.

(568) Field of search
AS5R

(71) Applicant
Vessa Limited
Paper Mill Lane
Alton
Hampshire GU34 2PY
England
(72) Inventors
Harry Eyre
James Anthony Wood
(74) Agents
Hughes Clark Andrews
& Byrne
Management House
Parker Street
London WC2B 5PU

The drawing(s) originally filed was “were informal and the print here reproduced is taken from a later filed formal copy.

V 71108049



2080114

17

N

.ii|;’; 19
& | ol

1 a;s.,,,,,,/é{;! 2%

e T S L
5 N
8r
\© 7, ) <

O
VO W W
~."‘
~D
(= -]
[0S ]
~J

33

j\___gs FIG.T
1
37

777
7

N
VRN
AN RN
18 NA AT L6
A ‘:’:«{ !;\"T:",‘;i L2 th
N WD -
- \‘ "/2 N\ ‘\l‘A .




GUOULLG

2/

2
=\
* 61
/ VAVAY,
QR
612 O§ —
L6
T N\
CD L2 A> L8
FIG.Lc



GB2080114A 1

20

25

30

35

40

45

50

55

60

65

SPECIFICATION
Method of making an artificial leg

The present invention relates to a method for
making an artificial leg which is assembled
from a stock of modular components which
can be held by a limb fitting centre and which
can be assembled rapidly and inexpensively.

By the present method it is anticipated that
patients will be able to be fitted with a leg in
the course of a single working day, and the
leg has sufficient cosmesis and in the embodi-
ment described operates sufficiently well to be
accepted for medium or long term use by
relatively inactive patients such as geriatric
patients. Accordingly the need to fit such
patients with a pylon and then to fit them
with a definitive leg can be avoided.

In one aspect the invention provides a
method of making an artificial leg which com-
prises:

providing a thigh member having a stump
socket at its upper end supported on struts
from a knee joint member;

providing a plurality of preformed endoskel-
etal shin members each having an identical
knee support member at its upper end, an
identical ankle attachment member at its
lower end, a shin tube rigidly connecting the
knee support member and the ankle attach-
ment member and a generally tubular cosme-
sis of cellular plastics material moulded onto
the shin tube between the knee support mem-
ber and the ankle attachment member, the
shin tubes differing in length within a permit-
ted range of length values:

forming a pivoted knee joint in which load
is transmitted from the knee joint member to
the knee support member; of a selected one
of the shin members of a length; and

connecting a foot to the ankle attachment
member.

A preferred method of forming the stump
socket involves the steps of

moulding a plurality of generally tubular
socket blanks from sheet plastics material, the
blanks having adjoining unconnected edges
defining a vertical split in the socket blank;

fitting a selected one of the socket blanks to
the stump and cutting the adjoining edges so
that the socket blank fits around the stump
with the cut edges abutting;

fastening the cut edges to form the socket;
and

fastening the socket to the struts.

Preferably the endoskeletal shin members
are formed by securing a knee support mem-
ber and an ankle attachment member to op-
posed ends of a shin tube, placing the assem-
bly in a mould internally shaped to simulate
the shin portion of a leg and introducing into
the mould a resin composition which foams
and cures to a cellular plastics material.

The leg substantially as described below

and illustrated in the drawings is believed to
be novel per se.

An embodiment of the invention will now
be described, by way of example only, with

70 reference to the accompanying drawings, in
which:—

Figure 1 is a side view in vertical section of
an artificial leg according to the invention;

Figure 2 is an enlarged underneath view of

75 an ankle attachment member used in the shin
portion of the leg illustrated in Fig. 1;

Figure 3 is enlarged plan view of an ankle
base interconnecting the shin portion of the
leg to the foot; and

80 Figures 4a, 4b and 4c are top side and
underneath views on an enlarged scale of a
locating disc which fits between the ankle
base and the ankle.

The leg shown in Fig. 1 has a thigh mem-

85 ber indicated generally by 10 and a shin
member indicated generally by 12 intercon-
nected by a knee structure indicated generally
by 13. A uniaxial foot indicated generally by
14 and believed to be of novel construction is

90 fitted to the lower end of the shin member
12, but is optional and the needs of some
patients may be met by a conventional solid
ankle cushion heel (SACH) foot.

The thigh member 10 includes a load bear-

95 ing stump socket 15 which is supported on
struts 16 whose lower ends are secured in a
knee fairing 17 of metal or preferably of a
filled thermoplastics material such as glass—
reinforced nyton. The stump socket 15 is

100 formed from a piece of thermo-plastics sheet
of a selected one of a range of standard sizes
which is rough-formed to the approximate
dimensions and shape by vacuum or drape
moulding. The resulting socket blank is fitted

105 to the patient and the adjoining split edges
can be trimmed to alter the angle of the
socket-in either direction and to alter the
socket circumference. After the edges have
been cut they are butted together and a

110 plastics strip 18 is laid over them by rivets 19
whereby there is produced a socket to fit an
individual stump. Alternatively butted edges
of the stump socket may be welded together.
The top ends of the struts 16 are secured to

115 the outer surface of the stump socket 15
using wing plates 20 of aluminium as rein-
forcement and the lower ends of struts 16 are
‘riveted to the inner face of the knee fairing
17.

120 The knee fairing 17 has a generally hemi-
spherical lower end as shown and is sup-
ported by a knee socket 25 forming part of
the shin member 12 which is also made of a
glass filled nylon and has a part spherical

125 inner top surface complementary to the knee
fairing. A transverse knee pivot shaft 26 inter-
connects the fairing 17 with the socket 25.
Forward travel of the thigh member 10 rela-
tive to the shin member 12 beyond the

130 straight position illustrated is prevented by
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abutment of a rubber buffer 27 supported at
an anterior portion of the knee fairing by a
buttress member 28 with a thickened load-
accepting top anterior portion 29 of the
socket 25. A pivoted link member 30 oper-
ated by a release handle 31 on the exterior of
the knee fairing retracts a locking plunger 32
against the action of coil spring 33 from
engagement with a locking face 34 in a
posterior portion of the knee socket 25
thereby allowing flexion of the thigh member
10 relative to the shin member 12.

It will be understood that the uniaxial knee
joint shown could for certain patients be re-
placed by a polycentric joint having a 4-bar or
6-bar linkage or by a stabilised knee joint of
the general kind described in U.K. Patent No.
874327.

The shin member 12 is, as may be seen, of
the endoskeletal type and has the knee socket
25 previously referred to secured to a shin
tube 36 (e.g., by riveting it into a depending
boss 35). The lower end of the tube 36 is
secured in an upstanding boss 37 forming
part of an ankle attachment member 38 also
of filled thermoplastics material having a gen-
erally planar lower face in which there is a
centrally positioned vertically directed inter-
nally threaded metal insert 39 for attachment
of a uniaxial foot as described below. A cos-
mesis 40 in low density elastomer is formed
surrounding the shin tube 36 between the
socket 25 and the attachment member 38.
The shin assembly 12 is formed by cutting
the tube 36 to length and riveting socket 25
and attachment member 37 to opposed ends
thereof, after which the assembly is placed in
a mould and a foamable plastics composition
is introduced into the mould and allowed to
cure. This structure of the shin member has
the advantage that it can readily be provided
in the form of a plurality of preformed shin
members each of one of a range of possible
standard lengths, and a limb fitter making a
leg for a particular patient at a limb fitting
centre can select the appropriate shin member
for the particular patient who he is fitting.
Hitherto the shin members have been made
individually and the cosmesis has also been
made and shaped individually which is a
laborious process. The provision of shin mem-
bers in stock sizes which can be stored at a
limb fitting centre in combination with the
stump socket forming technique previously
described enables a patient to be fitted with
an artiticial leg during the course of a one-day
visit to a limb fitting centre and is advantage-
ous to the patient who is spared the trouble of
repeated visits to a limb fitting centre and
delay in receipt of his artificial leg as having
self-evident cost advantages.

The shin member 12 is fitted with a uniax-
ial foot 14 made up of a body 25 of a low
density micro-cellular elastomeric material in
which is moulded a relatively rigid keel 41 of

glass-reinforced plastics material. An ankle
base 42 also of glass-reinforced plastics mate-
rial is secured at its upper face to the ankle
attachment member 38 and at its lower face
70 is pivoted to the keel 41 about a transverse
ankle pivot 43 which is held within a tee-bolt
43a with intermediate bearing bushes. An
instep buffer 44 and a heel buffer 44a both of
natural or synthetic rubber are located respec-
75 tively between anterior and posterior portions
of the ankle base 42 and the keel 41 to
provide the appropriate degree of resistance to",
flexion of the foot 14 relative to the shin
member 12 from a normal position which
80 they define. The ankle base 42 is secured to
the angle attachment member 38 against
movement longitudinally apart by means of a
bolt 24 which is engaged in the threaded -
insert 39 and angular location of the foot 14
85 relative to the shin member 12 is achieved by
means of a disc 46 having rows of circumfer-
entially spaced teeth 47, 48 on its upper and
lower faces which locate in respective sockets
in attachment member 38 and an ankle base
90 42 as described in more detail below. The
ankle base may be selected from a range of
standardised injection-moulded ankle bases
each having different lower face angles so
that variation in heel height can be accommo-
95 dated. The full range of ankle bases can be
produced in a single mould, pads defining the
desired angle for the lower face of the ankle
base being inserted into the mould before the
moulding operation is carried out.

100 The ankle attachment member of Fig. 2 is
formed with a plurality of recesses 60 dis-
posed about the circumference of a circle to
receive the teeth 47 of the disc 46. It will be
noted that the ankle attachment member has

105 eighteen recesses at equal angular spacings of
20° and the top face of the disc 46 has six
teeth at angular spacings of 20°. The ankle
base 42 is formed with sixteen sockets 61
disposed at equal angular spacings of 22.5°

110 and the disc 46 is formed on its lower face
with eight teeth 48 at angular spacings of
45°. This differential spacing of the teeth on
the upper and lower faces of the disc 46
enables the angular position of the disc 46- =

115 relative to the ankle adaptor 38 and the
angular position of the ankle base 42 relative
to the disc to be combined so that the foot 14
assumes any one of a large range of closely
spaced angular positions relative to the anter-

120 ior-posterior plane of the leg. The disc 46 is
firmly held in position by the bolt 24 and the
insert 39, and engagement of the teeth 47,
48 in their respective sockets 60 and 61
positively locates the foot 14 at a desired toe-

125 out angle. The teeth provide a relatively large
bearing surface well spaced from the bolt 48
and therefore in a good position to resist
turning forces on the foot 14.

130 CLAIMS
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1. A method of making an artificial leg
which comprises:

providing a thigh member having a stump
socket at its upper end supported on struts
from a knee joint member;

providing a plurality of preformed endoskel-
etal shin members each having an identical
knee support member at its upper end, an
identical ankle attachment member at its
lower end, a shin tube rigidly connecting the
knee support member and the ankle attach-
ment member and a generally tubular cosme-
sis of cellular plastics material moulded onto
the shin tube between the knee support mem-
ber and the ankle attachment member, the
shin tubes differing in length within a permit-
ted range of length values;

forming a pivoted knee joint in which load
is transmitted from the knee joint member to
the knee support member of a selected one of
the shin members of a length; and

connecting a foot to the ankle attachment
member. 7

2. A method according to Claim 1, further
comprising the steps of:

moulding a plurality of generally tubular
socket blanks from sheet plastics material, the
blanks having adjoining unconnected edges
defining a vertical split in the socket blank;

fitting a selected one of the socket blanks to
the stump and cutting the adjoining edges so
that the socket blank fits around the stump
with the cut edges abutting; :

fastening the cut edges to form the socket;
and fastening the socket to the struts.

3. A method according to Claim 2,
wherein the cut edges are fastened by riveting
to them an overlying strip of plastics material.

4. A method according to any preceding
claim, wherein the endoskeletal shin members
are formed by securing a knee support mem-
ber and an ankle attachment member to op-
posed ends of a shin tube, placing the assem-
bly in a mould internally shaped to simulate
the shin portion of a leg and introducing into
the mould a resin composition which foams
and cures to a cellular plastics material.

5. A method according ta Claim 4,
wherein the knee support member and the
ankle attachment member are injected in a
moulded glass reinforced plastics material.

6. A method according to any preceding
claim, wherein the knee joint member and the
knee support member are interconnected by a
transversely directed pivot.

7. A method according to any preceding
claim, wherein a SACH foot is connected to
the angle attachment member.

8. A method according to any of Claims 1
to 6, wherein a uniaxial foot is connected to
the ankle attachment member.

9. A method according to Claim 8,
wherein the uniaxial foot has a keel and an
ankle base pivoted to the keel and attached to
the ankle attachment member, the ankle base

being selected from a range of similar ankle
bases differing in the angle which the lower
face thereof makes with the top face.
10. A method according to Claim 7, 8 or
70 9, wherein a disc is sandwiched between the
ankle attachment member and the foot, the
disc having teeth projecting from its upper
and lower faces and locating in recesses in
the ankle attachment member and the foot
75 whereby the foot is located in a fixed predet-
ermined angular position relative to the leg.
11. A method according to Claim 10,
wherein the angular spacing of the teeth on
the upper face of the disc differs from the
80 angular spacing between the teeth on the
lower face of the disc so that close adjustment
can be made of the angular position of the
foot relative to the leg.
12. A method of making an artificial leg
85 substantially as hereinbefore described with
reference to and as illustrated in the accompa-
nying drawings.
13. An artificial leg having a thigh mem-
ber and a shin member substantially as de-
90 scribed with reference to and as illustrated in
Fig. 1 of the accompanying drawings and
either having a SACH foot or having a uniaxial
foot.
14. An artificial leg according to Claim
a5 12, having a uniaxial foot substantially as
hereinbefore described with reference to and
as illustrated in the accompanying drawings.
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