-W. ¢. KELLY.

ARTIFICIAL LIMB,
APPLIOATION FILED APR.7, 1610,

989,526. Patented Apr. 11,1911,

&
\ 60
NN

25 DR
- /l\\§ J'\‘ 4 ot

/)

Hg. 8. ' | Lnventor
Witrnesses. /{? - Hilliem G erl&g.

Fol) frnce.



10

15

20

25

30

35

40

45

50

55

UNITED STATES PATENT OFFICE.

WILLIAM GRANT KELLY, OF LOS ANGELES, CALIFORNIA, ASSIGNOR OF ONE-HALF TO
) WILLIAM A. BROWN, OF LOS ANGELES, CALIFORNIA.

ARTIFICIAL LIMB,.

989,526.

Specification of Letters Patent.

Patented Apr. 11, 1911,

Application filed April 7, 1910. Serial No. 553,906.

Te all whom it may concern:

Be it known that I, Winrtan G. Kerwy, a
citizen of the United States, residing at Los
Angeles, in the county of Los Angeles and
State of California, have invented new and
useful Tmprovements in Artificial Limbs, of
which the following is a specification.

This invention relates to springs, and the
object of the invention is to provide a spring
having improved means for mounting the
same so that the spring is constantly main-
tained in a constrained or compressed condi-
tion, and so that when the distorting force
is applied to the spring, the force will not
begin to distort the spring until it reaches
a predetermined strength. In other words,
the spring is not normally in a state of re-
laxation.

In the following specification I have de-
scribed the spring as applied to an artifi-
cial limb, to illustrate the manner in which
the spring may be used in various arts or
manufacture.

In the annexed drawings forming a part
of the specification, Figure 1 is a side eleva-
tion and partial section through the lower
part of the leg and the foot which is at-
tached to the leg. Tig. 2 is a vertical sec-
tion taken through the spring bairel when
constructed in the form shown in Fig. 1,
certain parts being shown in elevation and
broken away. Fig. 8 is a plan of the parts
shown in Fig. 2. Fig. 4 is'a vertical section
showing the spring barrel in its compressed
or collapsed position, and indicating the
means by which I prevent the coils of the
spring from coming into contact with each
other. Fig. 5 is a side elevation of the up-
per part of the spring barrel shown in Figs.
2 and 4, and particularly illustrating the
means for preventing the adjustment of the
flexible cord from changing. Fig. 6 is a
view similar to Fig. 2, but showing a modi-
fied form of the invention. Fig. 7 is a ver-
tical section through the toe spring of the
device. TFig. 8 is an end view of one of the
sleeves upon which the spring is mounted as
shown in Fig. 7

Referring more particularly to the parts,
9 represents the leg of the limb, the lower
portion of which is formed into an ankle
10 having a heel chamber 11, and a toe
chamber 12 separated by a dividing wall 13
which is integral with the leg as indicated.
At the lower end of the dividing wall 13, a

In detail.

horizontal rocking pin 14 is provided, which
secures the foot 15 pivotally to the ankle
at a point above the arch or shank of the
foot. The rear portion of the foot is formed
into a heel 16 which is adapted to move up
into the chamber 11 in walking. The lower
portion of the leg 9 above the ankle is hol-
low, and is formed with a horizontal face
or seat 17, in the rear part of which a socket
18 is formed to receive a spring barrel 19,
and from this spring barrel 19 a flexible
cord extends downwardly and is anchored
by a suitable anchor pin 21 to the under side
of the foot at the heel. This flexible cord
20, it should be understood, is non-elastic.
It extends down through the heel chamber
11 and the upper portion of the heel is
formed with a bore or recess 22 to make
clearance for the cord when the foot rocks
on the rocking pin 14 in walking. In the
forward part of the face 17 a socket 23 is
formed, in which a spring barrel 24 is
mounted, and from this spring barrel 24 a
flexible cord 25 extends downwardly into
the toe chamber 12, and the lower end of this
cord is anchored by an anchor pin to the
under side of the foot just forward of the
rocking pin 14.

Figs. 2, 4 and 5 show the spring barrel 19
This barrel comprises a cylin-
drical case or outer sleeve 27 which has a
bottom head 28 for a central opening 29
in the bottom head as indicated. The upper
end of the case is formed with a flange 30,

and to this flange a plurality of vertically

extending guide studs are attached. In the
case 27 an inner sleeve 32 is received, said
sleeve being of cylindrical form, and open
at its lower end. The upper end of the
sleeve 32 is formed with a head 33, having a
central opening 84 and this head presents an
outwardly projecting flange 35 having guide
openings 36, through which the studs pass
as Indicated. The flange 35 is kept from
passing off of the studs 81 by means of
screws 37 which are applied in the ends of
the studs so that the heads of the screws pro-
ject out over the flange as indicated in Fig.
2. Under the heads of the screws 37 elas-
tic washers 38 are provided, which act as
cushions to absorb the shotk when the sleeve
returns under the extending action of the
spring. Between the heads 28 and 33 a
coil spring 89 is provided, and this spring
is always in a state of compression even

€0

65

70

75

80

85

90

95

100

105

110



10

15

20

25

30

35

45

50

60

65

2

when the inner sleeve is extended upwardly
to the limit of its upward movement.

As indicated in Fig. 5, the heel cord 20
is connected at its upper end to a threaded
metallic stem 40, and this stem 40 extends
upwardly through the opening 84. Upon
the stem 40 a nut 41 is received, and this nut
has an enlarged collar 42 at its base. This
collar is adapted to vest upon the upper face
of the head 33, but a resilient or elastic
washer 43 is placed under the collar 42 to
cushion the action of the spring. By rotat-
ing the nut 41, the length of the flexible
cord 20 can be very nicely adjusted. In
order to hold the nut in position and prevent
its rotation when the cord 20 is in a relaxed
condition, I provide clips 44 which are at-
tached at diametrically opposite points on
the upper head 33 as indicated in Fig. 3.
These clips 44 consist simply of plates at-
tached by suitable screws 45, and having
their inner faces offset upwardly so that
they present flanges 46, the edges of which
are adapted to engage the side faces of the
nut 41. This will prevent the nut from
rotating as shown in Fig. 5. These flanges
rest upon the outer face of the collar 42, so
that they hold the collar scated on the head
33. In Iig. 5, I show the spring barrel in a
compressed or collapsed condition which 1t
may have in walking. In this connection,
attention is called to the fact that in the ex-
treme downward movement of the inner
sleeve, the flange 35 of the head 38 may come
against the flange 30, but even if this should
oceur, the coils of the spring 39 will not
come in contact with each other. This ar-
rangement prevents the elastic limit of the
spring from being reached, and prevents the
spring from being broken.

The forward spring barrel 24 is shown in

detail in Fig. 7. It comprises a coil spring
502, which 1s disposed about two telescop-
ing tubular sleeves 47 and 48, the lower
sleeve 48 having an outwardly projecting
flange 49 at its lower end which forms a
seat for the lower end of the spring as indi-
cated. The upper sleeve 47 is threaded at
its upper end so as to receive a removable
collar 50 which can be detached when the
spring is to be replaced. This collar 50
forms the seat for the upper end of the
spring as indicated. The sleeves 47 and 48
are interlocked with each other, so that they
cannot be detached by ordinary means. In

order to form this interJocking connection,

the sleeve 48 is formed with diametrically
opposite, longitudinally disposed slots 51,
and near the lower end of the sleeve 47 the
material of the sleeve is offset inwardly to
form resilient tongues 52 which project in-
wardly and upwardly. If the sleeves are
telescoped together with the tongues 52 in
alinement with the slots, the tongues will
be forced inwardly so as to permit the inner
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end of the sleeve 48 to pass, and as soon as
the slots 51 come opposite the tongues, the
tongues will then snap into the slots and
prevent the sleeve 48 from being withdrawn.
This spring barrel is placed in the socket

923 as indicated, and the flexible cord passes

up through the sleeves 47 and 48 as shown.
The upper end of the flexible cord 25 is
attached to a threaded stem 53, which is
similar to the threaded stem 40, and this
stem receives a nut 54 which is similar to
the nut 41 described above. This nut seats
on the collar 50 on the upper end of the
sleeve 47. :

Special attention is called to the fact that
the spring barrels hold the springs con-
stantly in a state of compression, and this
arrangement greatly increases the life of the
spring as the spring does not move between
such wide limits. While I have applied
my invention to a compression spring, it
will be evident that the invention can be
applied also to a tension spring, that is, the
invention may be considered as consisting
in maintaining a spring in a constrained
state, so that the distorting force which acts
on the spring does not move the spring from
the condition of rest or zero tension but it
must overcome the greater force of the
spring before it produces any distortion
whatever.

In the form of the invention shown in
Fig. 6 a cylindrical case 55 is provided,
which is similar to the case 27, and simi-
larly provided with studs 56. In this in-
stance I do not employ an inner sleeve, but
simply provide an annular head 57, the mid-
dle portion of which is upset or offset to
form a seat 58 on its under side for the
upper end of the spring 59. In other re-
spects the construction is identical with the
form shown in Fig. 2.

In order to attach the spring barrel 19
in its socket 18, T provide screws 60 which
are applied from above, and in order to
enable the heads of these screws to be
reached, the flange 35 is-cut away or formed
with gaps or recesses 61 on opposite sides
as indicated in Fig. 3.

Having described my invention what I
claim as new and desire to secure by Letters
Patent is:

1. In combination with an artificial limb,
a spring barrel having a cylindrical case
with a flange at one end thereof, a spring
received in said case, studs secured to said
flange, and a head guided on said studs
forming a seat for said spring and main-
taining said spring in a state of compres-
sion.

2. In combination with an artificial
limb, a spring barrel consisting of two tu-
bular sleeves, telescoping and interlocking
together, means carried by said sleeves for
limiting the spreading movement of said
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sleeves, and a spring received on both of
said sleeves and contained thereby.

3. In combination, with an artificial
limb a spring consisting of two tubular
sleeves telescoping together, one of said
sleeves having a longitudinally disposed
slot, the other of said sleeves having a re-
silient tongue projecting into said sfot and
locking said sleeves against detaching from
each other, said sleeves having heads on
the ends thereof, and a spring seated on said
heads and disposed about the bodies of said
sleeves.

4. In combination with an artificial limb
having a foot mounted to rock thereupon,
springs connecting said foot with said limb,
and resiliently resisting the rocking move-
ment of said foot, said springs being main-

23

tained in a state of compression in every
possible position of said foot.

5. In combination with an artificial limb,
of two members relatively movable with re-
spect to each other, a spring held therebe-
tween, means for limiting the outward move-
ment of said members to maintain said
spring in a constrained condition, and means
for limiting the inward movement of said
members to prevent the coils of said spring
coming in contact with each other.

In witness that I claim the foregoing I
have hereunto subscribed my name this 1st
day of April, 1910.

WILLIAM GRANT KELLY.

Witnesses:

F. D. Ammen,
Epymunp A. StrAUSE.

Copies of this patent may be obtained for five cents each, by addressing the ‘“ Commissioner of Patents,
‘Washington, D. C.”
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