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California, 

Application September 8, 1947, Serial No. 77 4,875 
(C. 3-1.2) 27 Claims. 

My invention relates to improvements in arti 
ficial limbs, and more particularly to improved 
knee-brake mechanisms and controls therefor. 
In many artificial legs the upper limb member 

and the lower limb member are pivotally con 
nected by a knee-joint. Such a knee-joint acts 
as a hinge to permit the legs to bend or flex, and 
to extend or straighten. In artificial legs which 
are designed to simulate the action of the natural 
legs they replace, it is highly desirable to employ 
a knee-brake, or knee-lock, mechanism. Which 
prevents flection of the knee-joint under a wide 
variety of conditions Without, however, interfer 
ing with the extension of the knee-joint. Such 
a knee-brake mechanism serves to protect its user 
from many falls caused by involuntary knee 
buckling; but still provides him with a great deal 
of freedom of movement. 
One of the principal objects of my invention is 

to provide an artificial leg with an improved knee 
brake mechanism which Serves to prevent in 
voluntary buckling of the knee-joint under a 
Wide variety of conditions. 
Another object of my invention is to provide a 

knee-brake mechanism which responds to in 
Voluntary flection of the ball-joint of the foot of 
the artificial leg. A more particular object is to 
provide an artificial leg having a ball-joint and 
employing a toe control unit, to actuate a knee 
brake mechanism with means for adjusting the 
point of inception of operation of the control unit 
according to the degree of flection of the ball 
joint. A still more particular object is to provide 
an artificial leg employing a toe control unit for 
actuating a knee-brake mechanism with means 
for adjusting the point of inception of operation 
of the control unit by means of an adjustment 
device located on the upper leg member and while 
the artificial leg is in use. A still further object 
is to provide a toe Control unit which automati 
cally seats itself in a position corresponding to a 
minimum degree of ball-joint flection in the 
event of failure of the means for adjusting the 
point of inception of operation. And still a fur 
ther object is to provide an artificial leg with a 
toe, control unit. which is hydraulically adjusted 
from a position on an upper leg member for 
Setting the point of inception of operation. And 
a still further object is to provide an adjustment 
device by means of which the point of inception 
of operation may be adjustably set at any one of 
a series of selected positions while the artificial 
legis in use. 
Another object of my invention is to provide 

an artificial leg. With a knee-brake mechanism 
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which responds to pressure on the heel. A more 
particular object is to provide an artificial leg 
employing a heel control unit for Operating a 
knee-brake mechanism with means for adjusting 
the point of inception of operation thereof a,c- 
cording to the amount of pressure applied to the 
heel. 
Another object of my invention is to provide 

an artificial leg with a knee-brake mechanism 
which responds either to ball-joint flection or to 

A further object is to provide an 
artificial leg employing a hydraulic knee-brake 
mechanism with mechanical control units respec 
tively responsive to actuate the knee-brake mech 
anism in accordance with ball-joint flection and 
heel pressure. A still further object is to pro 
vide Such an artificial leg with hydraulic control 
units: which are respectively responsive to ball 
joint flection and heel pressure. And still a 
further object is to provide such an artificial 
leg with electrical control units which are re 
Spectively responsive to ball-joint flection and 
heel pressure. 
Another object of my invention is to provide an 

artificial leg With an upper leg member and a 
knee-brake mechanism which are adapted for 
use on a leg which is amputated below the knee. 
Another object of my invention is to provide 

an artificial leg with a knee-brake mechanism 
30 
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'Which can be voluntarily released during opera 
tion in order to permit knee flection. A still fur 
ther object is to provide an artificial leg em 
ploying a knee-brake mechanism with a con 
trol device which can be voluntarily operated to 
render the knee-brake mechanism Operative to 
lock: the knee against flection, and Which then 
effectively releases the braking mechanism to any 
Selected. degree So as to control the rate of knee 
flection as desired. And still a further object is 
to provide such a control device which is manually 
operative from the hip position of the upper leg 
member While the artificial leg is in use. 
Another object of my invention is to provide 

an artificial foot with a control unit which is 
adapted to actuate a knee-brake mechanism. A 
further object is to provide an articulated arti 
ficial foot with a control unit which is responsive 
to ball-jointflection. A still further object of my 
invention is to provide an artificial foot employ 
ing a toe. control unit with means for adjusting 
the point of inception of operation thereof ac 
Cording to the degree of ball-joint flection. 
Another object of my invention is to provide 

an artificial foot. With a control unit which is re 
Sponsive to heel pressure. A still further object 

  



2,619,652 
3 

is to provide an artificial foot employing a heel 
control unit with means for adjusting the point 
of inception of operation thereof according to the 
amount of pressure applied to the heel. 
Another object of my invention is to provide 

an articulated artificial foot employing a ball 
joint control unit and a heel control unit with 
common means for communicating a control 
force to a remote point. 
Another object of my invention is to provide 10 

an articulated artificial foot with an improved 
ball-joint that is rugged and not subject to side 
SWay. 
Another object of my invention is to provide an 

improved knee-brake mechanism employing a lis 
brake-piston operating in a cylinder, and a check 
valve mechanism arranged in a passageway com 
municating with spaces within the cylinder on 
Opposite sides of the piston. A further object of 
my invention is to provide a hydraulic knee-brake 20 
mechanism with a check valve mechanism which 
employs a valve head which floats resiliently 
therein, and which is movable between a with 
drawn position in which liquid is free to flow in 
either direction therethrough and an operative 25 
position in which liquid is free to flow there 
through in only one direction. A further object 
is to provide a hydraulic knee-brake mechanism 
employing a brake-piston operating in a cylinder 
with two passageways each communicating with 30 
the Spaces in the cylinder on opposite sides of 
the piston, and a check valve in one of the pas 
SageWays which may be rendered operative to 
limit the flow therethrough to one direction and 
a throttle valve in the other passageway which 35 
may be adjusted to control the rate of flow there 
through in the opposite direction in by-passing 
relationship to the check valve. A still further 
object of my invention is to provide such a 
hydraulic knee-brake mechanism with common 40 
means for sequentially rendering the check valve 
operative and for adjusting the opening of the 
throttle valve. 
There are many other objects of my invention 

which together with the foregoing objects and 45 
there are many advantages of my invention will 
be readily apparent from a consideration of the 
several embodiments thereof which are illustrated 
in the accompanying drawings and described 
below. Various features of these embodiments 
of the invention operate on mechanical, hydrau 
lic, and electrical principles. While the various 
embodiments of the invention operating on such 
principles are herein illustrated and described in 
detail, it is to be understood that many forms of 
the invention, some of which might even incor 
porate detailed improvements to be discovered in 
the future, will occur to those skilled in the art 
without departing from the main principles 
underlying my invention. It is, therefore, to be 
understood that my invention is not to be limited 
in any of its features to the details of the embodi 
ments illustrated and described herein, but that 
reference is to be made to the appended claims 65 
for a determination of the limits of my invention. 
In the drawings, wherein the same numbers 

refer to like parts in the several views, 
Fig. 1 is a side elevational view of an artificial 

leg embodying features of my invention and 70 
employing mechanical toe control and heel con 
trol units; 

Fig. 1a is a fragmentary side elevational view 
illustrating an improved knee structure; 

Fig.2 is an elevational view of the artificial foot 
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4 
and ankle of Fig. 1 with the ball-joint flexed a 
maximum amount; o 

Fig. 3 is a vertical sectional view illustrating 
details of the artificial foot and the ankle joint 
of the artificial leg of Fig. l; 

Fig. 4 is a fragmentary detail view shown in 
vertical section of the artificial foot of Fig. 3 illus 
trating the operation of the toe control unit; 

Fig. 5 is a fragmentary view illustrating a 
mechanical arrangement for communicating a 
control force from the artificial foot of Fig. 2 to 
the knee-brake unit; 

Fig. 6 is a rear elevational view of the artificial 
leg of Fig. 1, partly in vertical section, illustrating 
the connection of the hydraulic brake unit 
between the upper and the lower leg members; 

Fig. 7 is a vertical sectional view of the hydrau 
lic brake unit employed in the artificial leg of Fig. 
1 taken on the plane - of Fig. 6; 

Fig. 8 is a vertical sectional view of the ankle 
joint and artificial foot taken on the plane 8-8 
of Fig. 3; 

Fig. 9 is a detailed view taken on the line 9-9 
of Fig. 6; 

Fig. 10 is an enlarged fragmentary view of a 
knee-joint hinge; 

Fig. 11 is a side elevational view of another 
artificial leg also embodying features of my inven 
tion and employing hydraulic toe control and heel 
control units; 

Fig. 12 is a vertical sectional view illustrating 
details of the artificial foot and the ankle joint 
of the artificial leg of Fig. 11; 

Fig. 12a is an enlarged vertical sectional view 
of the hydraulic heel control unit; 

Fig. 13 is a fragmentary plan view of the toe 
control unit of the artificial leg of Fig. 1; 

Fig. 14 (on Sheet 6) is a detailed vertical sec 
tional view showing the linkage of the device used 
for adjusting the toe control unit of the artificial 
leg of Fig. 11; 

Fig. 15 is a detailed vertical sectional view of 
the control device; 

Fig. 16 is a vertical sectional view of a part of 
the toe control unit of the artificial leg of Fig. 11; 

Fig. 17 is a side elevational view, partly in Ver 
tical section, of a modified hydraulic brake unit, 
for use in an artificial leg; 

Fig. 18 is a detailed fragmentary view, partly 
in horizontal section, of the throttle valve mecha 
nism taken on the line 8-8 of Fig. 17; 

Fig. 19 is a detailed fragmentary view of the 
throttle valve operating linkage taken on the line 
(9-9 of Fig. 17; 

Fig. 20 is an elevational view partly broken 
away of a device adapted for adjusting the toe 
control unit of the artificial foot of Fig. 21 and 
for controlling the hydraulic brake unit of Fig. 17; 

Fig. 21 is an elevational view of an alternative 
form of artificial foot for use in an artificial leg; 

Fig. 22 is a vertical sectional view of the arti 
ficial foot of Fig. 21; 

Fig. 23 is a vertical sectional view of the toe 
control unit of the artificial foot of Fig. 21 taken 
on the line 23-23 of Fig. 24; 

Fig. 24 is a plan view of the toe control unit of 
the artificial foot of Fig. 21; 

Fig. 25 is a side elevational schematic view of 
another artificial leg also embodying features of 
my invention and employing electrical toe control 
and heel control units; 

Fig. 26 is a fragmentary vertical Sectional view 
of part of the toe control unit of Fig. 25; 

Fig. 27 is a fragmentary vertical sectional view 
of part of the heel control unit of Fig. 25; and 
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Fig. 28is an enlarged fragmentary view in ver 
tical section, showing details of the electronag 
netic islave unit of Fig. 27. 

I. General. construction of artificial leg 
An artificial leg of the type to which my inven 

tion is particularly applicable is illustrated in 
Figs. 1, 2, 3, 6 and 8. This artificial leg is com 
pletely articulated and comprises a lower limb 
or leg member 30 pivotally attached to an upper 
limb or leg member 32 by means of a knee joint 
34 and also comprises a foot member 36 pivotally 
attached to the lower leg member 30 by means of 
an ankle joint 38. The foot member 36 itself 
comprises a main foot section 4) and a toe sec 
tion 42 pivotally attached thereto by means of a 
ball joint 44. The knee joint 34, the ankle joint 
38, and the ball joint 44 are designed to pivot 
about Substantially horizontal transverse axes. 
The upper leg member 32 is in the form of a 
Socket which is adapted to fit over the stump of 
an above-the-knee amputated leg. The upper 
leg member 32 may be firmly secured in place on 
the amputated leg by any suitable means such as 
a belt or harness (not shown). If desired to 
adapt the artificial leg to a below-the-knee ann 
putated leg, a rearwardly protruding pocket 46 
as shown in Fig. 1d, may be provided at the lower 
rear portion of the upper leg member 32. In 
any event, a suitably cushioned liner 48 that fits 
the amputated leg snugly is used to support the 
amputated leg and hold its lowermost extremity 
spaced above the bottom open end 56 (see Fig. 6) 
of the upper leg member 32. 
The knee joint includes a pair of upper hinge 

straps 52 suitably secured to the outer wall of 
the upper leg member 32 and also a pair of forked 
Iower hinge straps 54 likewise suitably Secured to 
the Outer Surface of the lower leg member 3. 
As shown in Figs. 6 and 10, the adjacent ends of 
the hinge straps on opposite sides of the knee 
are secured together by machine screws 56 and 
are arranged to rotate on roller bearings 6 to 
permit free pivotal movement at the knee joint. 
The straps 52 and 54 are provided with front 
stops 62 which abut when the upper and lower 
leg members 30 and 32 are extended into their 
aligned or straight position. They are also pro 
vided with rear stops 64 so as to limit the flection 
of the knee joint to an angle of about 50 
The lower leg member 30 is of hollow tubular 

construction shaped in the form of a natural 
lower leg, in order to provide a cavity in which 
the main working parts of a knee. brake mecha 
nism may be mounted as hereinafter explained. 
Ashank piece 66 is fitted securely within the Shiin 
portion at the lower end of the lower leg men 
ber 30 and is provided with a pair of depending 
bearings 68 in which an ankle axle it is Supported 
as shown in Figs. 3 and 8. 
The main foot section 4 is provided with a 

recess. T2 having side walls 4 which enclose the 
bearings. 68 and the ankle axle . A Supporting 
bracket: T6 is mounted in the botton of this re 
cess and is provided with two Semi-circular 
weight-bearing yokes. 78 upon which the ankle 
axle rests. The eye T9 of a hollow eye-bolt 88, 
locked by means of a nut 82 to the main foot Sec 
tion 40, encloses the ankle axle 70 and serves to 
secure the lower leg member 30 and the foot 
member 36 together and to form a pivot at the 
ankle joint 38. Front and rear ankle bumpers 
84 and 86 composed of resilient material, Such as 
rubber, are firmly held in place between the lower 
wall 88 of the shank piece 66 and the base 90 of 

10 

5 

20 

30 

3 5 

40 

60 

65 

70 

75 

6 
the recess. 2. The bumpers. 84 and 86 are nor 
mally under slight compression and serve to re 
Store the ankle joint 38 to its normal configura 
tion when flexed rearwardly therefrom by step 
ping down on the heel portion. 92 of the foot 
member 36 or when flexed forward therefrom by 
stepping down on the ball joint 44 or the toe sec 
tion 42 of the foot member. 
The ball joint 44 is formed by means of a flex 

ible plate 94 and an overload bumper 96 attached 
thereto between adjacent faces of the main foot 
Section 40 and the toe section 42. A resilient sole 
piece 98 underlies the bottom of the foot member 
36 from the toe 90 to the arch 92. Likewise, a 
resilient. heel piece f C4 is secured to the lower 
side of the heel portion 92. The plate. 94, the 
Overload bumper 96, the sole piece 98, and the 
heel piece 4 may be formed from any suitable 
resilient material such as a rubber composition. It 
is to be noted that when the user of the artificial 
leg steps down on the toe Section 42 or shifts his 
Weight from the heel portion 92 to the toe section 
42, the ball joint 44 flexes. 
According to my invention, an improved knee 

brake mechanism is provided which locks the 
knee joint against any further flection whenever 
the ball joint flexes more than a predetermined 
amount, and also locks the knee joint against 
further fiection whenever upward pressure ex 
ceeding a predetermined amount is applied to the 
heel portion. Preferably, the knee brake mecha 
nism comprises a brake device which includes a 
pair of cooperating brake members respectively 
connected to the upper and lower leg members 
and a toe control unit and a heel control unit 
Which respond to predetermined action of the 
foot member to render the brake device opera 
tive to resist further flection of the knee joint 
Without, however, interfering with extension of 
the knee joint. 

II. Hydraulic brake unit 

A knee brake mechanism of the type which I 
prefer to employ in my invention comprises a 
hydraulic brake unit 9 which is located within 
the lower leg member 3 as indicated in Figs. 1 
and 6. The brake unit includes a body mem 
ber 2 pivotally attached to the lower end of a 
pair of downwardly depending support brackets 

4 firmly secured at their upper ends to the 
lower hinge straps 54. As illustrated in detail in 
Fig. 7, this body member 2 comprises a main 
elongated cylinder 6 closed at its ends by means 
of upper and lower threaded plugs 8 and 29. 
A double-acting piston 22 is slidably arranged 
Within the cylinder 6 and is rigidly Secured to 
a lower piston rod 24 which extends through the 
lower plug 2 and an upper piston rod 2S which 
extends through the upper plug. 8. 
The lower plug 2C is provided with a down 

Wardly projecting. nipple or plug extension 28 
which is threaded at its end. A bearing member 
38 is...loosely held on the plug extension 28 by 
means of a nut 32 and is provided with two 
oppositely extending pins 34 which are seated 
in needle bearings 36 at the lower ends of the 
brackets 4. 
As shown in FigS. 1 aid 6, the upper piston rod 
26 is attached by means of a loose fitting bolt 
and clevis 33 to a downwardly extending arm 
40 at the bottom of a knee yoke 42 which is 

pivotally attached to downwardly inclined, rear 
Wardly extending arms. 44 on the upper hinge 
straps. 52. These arms 44 preferably extend in 
Wardly through side openings. 46 in the sides of 
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the upper leg member 32, the yoke 42 being held 
within the upper leg member and extending 
downwardly through the bottom opening 50 
therein. The use of such a yoke is particularly 
convenient when adapting the artificial leg to a 
below-the-knee amputated leg as it provides a 
space within which the knee is easily supported. 
The bolt and clevis 38 pivot about a forwardly 
extending axis so as to provide for Small trans 
verse sway between the upper and lower leg 
members 3) and 32 without bending the hydraulic 
brake unit 0. 
The spaces 48 and 59 above and below the 

piston 22 communicate by means of upper and 
lower ports 52 and 54 respectively with an in 
ternal passage 56 which passes through a check 
valve f38, as shown in Fig. 7. It will be noted 
that the inner ends of the plugs 8 and 20 are 
chamfered in order to provide free access of the 
ports 52 and 54 to the spaces 48 and 59 on 
opposite sides of the piston f 22. 
The check valve 58 includes a body section 

f59 formed integrally with the body menber i? 2 
and includes a cylindrical chamber 62 which 
forms part of the passage 56 and thus com 
municates through the upper port 52 with the 
upper space 48 and through the lower port 54 
with the lower space 5. A valve seat S4 is 
formed in the chamber 62 by means of a ring 
66 which is press-fit therein. A head 88 of a 

valve 69 is arranged in the lower portion of the 
chamber 62 in working relationship with the 
valve seat 54. The valve 89 is provided With a 
downwardly directed extension f79 which is slid 
ably arranged in a bore 72 which passes through 
the body section 69 coaxially with the chamber 
32 and is piloted thereby to form a firin Seal 

between the valve head 68 and the entire pe 
riphery of the valve seat 64 when the valve 69 
is in its uppermost position. An operating men 
ber 4 which serves, in effect, as a valve rod is 
arranged in a counterbore f 6 at the lower end 
of the bore 2. 
The valve S9 is recessed at its upper and lower 

ends in order to receive compression Springs 77 
and 78 between which it is floated. The upper 
end of the upper compression spring fits with 
in a bore 79 in a threaded plug 8 which closes 
the upper end of the check Valve chamber 62 
and the lower end of this spring fits in the recess 
82 at the upper end of the valve head S8. The 
lower end of the lower compression spring 78 
fits within a tubular portion 84 of the operating 
member which is slidably arranged in the 
lower end of the bore 72 and the upper end of 
this spring fits in the recess 86 at the botton 
of the valve extension . The Operating nem 
ber 4 is provided with a fange 88 which slides 
in the counterbore 6 between a shoulder f89 at 
the inner end thereof and a stop ring 96 which 
is clamped in an annular groove 9 within the 
counterbore. The relative strengths of the two 
compression Springs 77 and 8 are so chosen 
that the valve head 68 remains in a retracted or 
withdrawn position from the valve seat 64 when 
the operating member 4 is in its lowermost 
position with the flange 88 against the stop ring 
90, and the valve head 68 operatively engages 
the valve seat 64 to act as a check valve When 
the operating member 4 is in its uppermost 
position with the flange 99 engaging the shoul 
der 89. The threaded plug 80 is preferably pro 
vided with a square head 92 by means of which 
the plug may be adjusted in Wardly and outwardly 
of the check valve body Section f69. This ad 
justment serves to vary the setting of the re 
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8 
tracted position of the valve head 68, So that 
the rate at which fluid may flow downwardly 
through the check valve i 58 is varied. The re 
Sultant variable throttling or restriction of flow 
permits adjustment of the rate of knee joint ex 
tension, thereby eliminating the need for a fric 
tion element in the knee joint. 
The spaces in the brake cylinder f 6, the check 

valve chamber 62, and the intercommunicating 
passages therebetween are substantially filled 
With a liquid, preferably an oil having a low tem 
perature coefficient of expansion. Suitable pack 
ing and seals are provided in all the hydraulic 
devices to prevent seepage of oil from Such spaces 
or the leakage of air thereinto. In addition, an 
O-ring 93 is arranged in an annular groove 94 
in the piston to prevent leakage of oil past the 
piston between the spaces 48 and 50 on oppo 
site sides thereof. A small amount of air is left 
therein to accommodate volumetric changes due 
to movement of the valve $9 into and out of the 
chamber 62. 
When the check valve 58 is inoperative, that 

is, When the valve head 68 is withdrawn from 
the valve seat 64, the liquid is free to be pumped 
by the piston 22 in either direction past the 
check valve as the knee joint 34 is flexed and 
Straightened. But when the check valve 58 is 
Operative, that is, when the valve head f68 is 
pressed against the valve seat 64, the flow of 
liquid in an upward direction through the check 
valve is blocked but liquid can flow therethrough 
in a downward direction. Thus, when the check 
valve 58 is operative downward, movement of 
the piston 22 within the cylinder 66 corre 
Sponding to flection of the knee joint 34 is pre 
Vented. The additional upward pressure of the 
valve head S8 resulting from flection serves to 
Seat the valve head more firmly on the valve seat 
64. However, when the check valve 58 is op 

erative, it does not interfere with upward move 
ment of the piston 22 in the cylinder 6 cor 
responding to extension of the knee joint 34. 

III. Mechanical control units 

According to my invention the check valve is 
rendered Operative in response to predetermined 
movement of a part of the artificial leg in order 
to lock the knee joint against further flection, 
Whenever that predetermined movement occurs. 
A slave device is provided on the lower portion 
of the body member in order to force the op 
erating member upward whenever this prede 
termined movement occurs. In the form of the 
invention illustrated in Figs. 1 to 10 inclusive, 
the actuation of the hydraulic brake unit is ac 
complished entirely mechanically, that is, the 
toe control unit, the heel control unit, and 
the Slave device are all of mechanical construc 
tion. 
AS ShOWn in detail in Fig. 7, the slave device 

296 of this artificial leg includes an actuator rod 
202 which is slidably arranged in a pilot sleeve 
204 in a Solid branch arm. 206 of an apertured 
Cup-like Supporting member 208 which is held 
On the nipple 28 directly above the bearing 
member 30. A slot (not shown) on one side 
of the Supporting member 208 fits snugly over 
the protruding portion 20 of the body member 
in which the external passage 56 is formed, in 
order to maintain the actuator rod 202 registered 
in vertical alignment with the waive rod 74. 
The control unit 22 comprises two cooperat 

ing actuating members 24 and 26 mounted 
75 respectively on the toe section 42 and the main 
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foot... section 40, as illustrated particularly in 
Fig. 3. The actuating members. 22 and 24. are: 
arranged to cooperate in the actuation of the 
hydraulic brake unit. 0 when the ball joint 44 
is flexed more than a predetermined amount. 
More particularly, in the embodiment of the toe 
control unit. 22 illustrated in detail in Fig. 3, 
one of the actuating members, comprises a toe 
bumper. 2.f4 which is adjustably, positioned on 
the rear face. 28 of the toe: section, 42. This 
member 214 comprises a narrow rubber block 29. 
having a width of about 3% of an inch, covered 
at its rear and front ends by means of flexible 
metal cover segments 220 and 222. The entire 
bumper. 2.f4 is arranged to be compressed and 
to expand longitudinally in a narrow vertical 
groove 223 cut in the upper side 224 and the rear 
face 28 of the toe section 42. The adjustment 
of the position of the bumper 24 is accomplished 
by means of a screw 225 which is attached to the 
front cover segment 222 and which passes 
through a bore 226 extending to the toe 100. 
The Screw 225 engages a threaded insert. 228 
which fits within a transverse recess 230 in the 
upper side 224 of the toe section 42. With this 
arrangement, to adjust the toe bumper 24 in 
position backward or forward in the toe section 
42, it is only necessary to insert a screw driver 
into the forward end of the bore 226 and turn 
the screw 225 in the desired direction. 
The other actuating member 26 of the toe 

control unit 22 comprises a toe rod 23 which 
is arranged to be moved forward and backward 
in a longitudinal bore 232 which extends from 
the front face 234 of the main foot section 4 
to a point adjacent the heel portion 92. An elon 
gated tubular cap 236 is press-fit over the for 
ward end of the toe rod 23 and is arranged 
to slide within a pilot sleeve 238 which is press 
fit within the front end of the bore 232. The 
sleeve 238 is flared inwardly at its inner end 
239 and a compression spring 240 is arranged 
within the sleeve between the cap 236 and this 
flaring end, in order to urge the toe rod 23 
forwardly into a position opposite the bumper 
2.f4. The rear end of the toe rod 23 slides 
within a guide 242 adjacent the heel, this guide 
being provided with a vertical slot 244 in which 
the rear end 245 of the toe rod may be moved 
vertically for purposes to be explained herein 
after. The guide 242 is held firmly in place 
by means of a bolt 246 which also serves to hold 
the supporting bracket 76 of the ankle joint 38 
in place. 
A vertical push rod 248 is arranged to slide 

vertically in a bore 249 passing longitudinally 
through the eye-bolt 80 and transversely through 
the ankle axle 70. The push rod 248 is provided 
with a head 250 at its lowermost end against 
which a compression spring 252 works to main 
tain the push rod in contact with the upper 
side of the toe rod 23 . An extended upwardly 
protruding cam 254 is formed in the toe rod 
23? at a point slightly forward of the push rod 
248 and the sides of the rear end 245 of the toe 
rod 23 are flattened so that when it is forced 
rearwardly by the toe bumper 214, the cam. 254 
forces the push rod 248 upwardly. 
A cup-shaped socket 256 screwed into the upper 

end of the main push rod. 248 serves to support 
the lowermost end of an auxiliary push rod 258. 
which is pivotally attached to the lowermost end 
of the actuator rod 202 by means of a loose 
fitting tubular connector 260 and a cotter pin 
262, as indicated in Fig.5: The lowermost end 

10 

10. 
of the auxiliary push rod. 258 is capped by a 
rounded tip-piece. 264. Which, fitS. closely, but not 
tightly within the socket 256. A compression. 
spring 266 arranged, between the connector 260. 
and the pilot sleeve. 204 serves to maintain the 
tip-piece. 264 in positive engagement with the 
socket 256. 
With this arrangement, when the ball joint 

44 is flexed more than a predetermined amount, 
the bumper 214 pushes the toe rod 23 rear 
wardly against the force of the compression-spring 
240. As a result the cam 254 forces: the main 
push rod 248 and the auxiliary push rod 258 up 
ward against the force of the springs 252 and 
266, thereby forcing the actuator rod 202 into 
engagement with the valve rod f 14, forcing the 
valve head 68 upward against the valve seat 
f64, thereby rendering the check valve 158 op 
erative. When the ball joint 44 is extended or 
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straightened, the compression spring 240 forces 
the toe rod 23i forwardly, withdrawing the cam 
254 from the main push rod 248 so that the 
springs 252 and 266 force the main push rod 248 
and the auxiliary push rod 258 downwardly, 
thus causing the valve rod 74 to be drawn down 
wardly withdrawing the valve head 68 from the 
valve seat 64, thereby rendering the check valve 
i58 inoperative. . 
The heel control unit 267 illustrated in Fig. 3 

comprises a heel lever 268 which is pivotally at 
tached at the arch portion f32 of the main foot 
section 40 at 270 for pivotal movement about a 
transverse horizontal axis. The heel lever 268 
extends rearwardly from the pivot point and-ter 
minates in a downwardly projecting finger 272 
substantially flush with the bottom surface of the 
resilient heel piece (4 so that it may be forced 
upwardly when an upward pressure exceeding a 
predetermined amount is applied to the heel por 
tion 92. An upwardly projected finger 274 is 
formed in the heel lever 268 intermediate its 
ends and directly beneath the head 250 of the 
main push rod 248 and in contact with the lower 
side of the toe rod 231. With this arrangement when an upward pres 
sure exceeding a predetermined amount is ap 
plied to the heel portion 92 as when the user 
of the artificial leg steps down on the heel por 
tion, the main push rod 248 and the auxiliary 
push rod 258 are forced upwardly, thereby ren 
dering the check valve 58 operative, and when 
the pressure on the heel portion is released, the 
main push rod and the auxiliary push rod are 
forced downwardly in the manner previously ex 
plained, thereby rendering the check valve in 
operative. As the heel lever 268 is forced up 
ward, the toe rod 23 bends and it rear end 245 
slides upward in the slot 244 and when the heel 
lever is released, the toe rod straightens and its 
rear end returns to its former position in the bot 
tom of the slot. 
From the foregoing, it is readily seen that the 

check valve is rendered-operative upon actuation 
of either the toe control unit or the heel con 
trol unit. In either event, the knee joint 34 is 
locked against further flection in whatever posi 
tion it then finds itself without, however, inter 
fering With any extension thereof. 

IV. Operation of artificial leg with mechanical: 
control unit 

Consider now the operation of this artificial leg 
commencing from a standing position, and as 
Sume by Way of example that the artificial leg. 
is the user's right leg and that: his left leg is 
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natural. In the normal standing position the 
ball joint is straight and there is little, if any, 
pressure on the heel portion. In this condition, 
fiuid is free to pass in either direction through 
the check valve, but since the leg is straight it is 
actually only prepared for flection of the knee 
joint. 

If, for any reason, while in the standing posi 
tion, the user should commence to fall forward 
while the foot member is on the ground, both 
the knee joint and the ball joint commence to 
flex. With the knee brake mechanism of the 
present invention, however, as Soon as the ball 
joint flexes more than a predetermined amount, 
the toe control unit renders the check valve 
operative, thus preventing upward flow of liquid 
therethrough and locking the knee joint against 
any further flection. This locking of the knee 
joint prevents collapse of the artificial leg and 
breaks the user's fall. With his artificial leg in 
this condition, even though further flection of the 
knee joint is blocked, the user may raise him 
self, causing the artificial leg to straighten, by 
virtue of the fact that the flow of fluid past the 
check valve in a direction corresponding to knee 
joint extension is permitted. 

If, while in the standing position, the user 
starts to walk forward, commencing With his 
left foot, his weight is first shifted to his artificial 
leg and as he moves forward both the knee joint 
and the ball joint of the artificial leg flex. As 
before, when the ball joint is flexed more than 
a predetermined amount, the knee joint is locked 
against flection, thus preventing the artificial leg 
from collapsing. While the knee joint is SO 
locked, the user may continue the forward ad 
vance of his natural leg without danger of 
buckling of the artificial leg. When the left 
foot strikes the ground, the user's weight is shift 
ed thereto and he raises his artificial leg, throw 
ing it forward and straightening the knee as 
he does so by the inertial effect of the forward 
movement. As he places the artificial leg down 
Ward on the ground, he shifts his Weight to the 
heel portion of the artificial leg, rendering the 
check valve operative and thus locking the knee 
joint against flection. With his weight on the 
heel portion of his artificial leg, the user lifts 
his left leg and steps forward. As his body is 
carried forward, he shifts his weight from the 
heel portion and then to the toe portion. As his 
weight is so shifted, the knee joint is flexed 
slightly and then the ball joint flexed in the 
manner explained above and he is able to con 
tinue the alternating operation of the natural 
leg and the artificial leg, closely simulating walk 
ing with two natural legS. 
While in the standing position, if desired, the 

user may shift his weight to the heel portion of 
the artificial foot member, thus locking the hy 
draulic unit against knee joint flection, and step 
backward with his left leg. 

In order to seat himself, the user of this arti 
ficial leg shifts the weight of the artificial leg 
to the ball joint without flexing the ball joint 
and he flexes his artificial knee joint as he low 
ers himself, carrying most of his weight on his 
left leg. In order to rise from a sitting to a 
standing position, the user, as a Safety precall 
tion, shifts his Weight to the heel portion of his 
artificial leg and straightens the knee joint of 
the artificial leg as he uses his left leg in rising. 

In order to climb stairs, the user shifts his 
weight to the heel portion or the toe Section of 
his artificial leg, locking the knee joint against 
flection while he advances the left foot, flexing 
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12 
the natural leg. In this operation the artificial 
leg supports him while he carries himself for 
Ward to place the left foot on the next higher 
step. He then raises the foot of his artificial leg 
to this step by bringing it forward and straight 
ening the natural leg at the same time. He then 
advances his left leg as before described and 
repeats the action as he progresses up the stairs. 
To descend stairs, the artificial leg is periodical 

ly advanced to the next lower stair as the natural 
leg is flexed. The user's weight is then shifted 
to the heel portion of the artificial leg and the 
left foot is moved to the same stair. In this 
Operation, as the artificial leg is lowered to the 
next forward stair, the weight of the user is 
supported by the left leg while this leg is flexed, 
and the artificial leg is then held straight by 
means of pressure applied to the heel portion 
of the artificial leg as the left leg is advanced. 

W. Hydraulic control units 

In the embodiment of my invention illustrated 
in Figs. 11 to 17 inclusive, a toe control unit, a 
heel control unit, and an intermediate or slave 
device of the hydraulic type are employed to 
actuate the hydraulic brake mechanism in re 
Sponse to predetermined ball joint flection and 
a heel preSSure. This embodiment of the inven 
tion also includes provision for adjusting the toe. 
control unit during use to vary the point of in 
ception of Operation of the toe control unit ac 
cording to the requirements of the user. 
The slave device 28, which is substituted for 

the slave device 20te of Fig. 7, comprises a slave 
cylinder 282 formed unitary with the body mem 
ber 2 of the hydraulic brake unit O. Such 
a slave device 286 is illustrated in detail in Fig. 
17. More particularly, the actuator rod 284 in 
this case is attached to a piston 288 which is slid 
ably arranged within the slave cylinder 282. The 
piston 286 is normally forced downwardly into 
its lowermost position by means of a compression 
Spring 287. The Working chamber 288 Within the 
slave cylinder 282 communicates with the toe 
control unit and the heel control unit by means 
of flexible tubing 289 having two branches 290 
and 29 composed, for example, of a resilient 
thermoset plastic-derived material. 
The toe Control unit 292 comprises a com 

pound cylinder structure 294, including an outer 
cylinder 295 firmly mounted on the main foot 
portion 36. An inner cylinder 298 is slidably ar 
ranged within the primary cylinder and a piston 
300 connected to a toe rod 302 is slidably ar 
ranged Within the inner cylinder. The inner 
cylinder 298 acts as a master cylinder with re 
Spect to the slave cylinder 282, as more fully 
explained hereinbelow. More particularly, as 
illustrated in Fig. 16, the outer cylinder 296 com 
prises a body member 304 which is closed at its 
lowermost end by a threaded cap 306 and the 
chamber 308 formed within this cylinder com 
municates by means of a passage 30 with a 
hydraulic control line or conduit 32. The inner 
cylinder 298 comprises a body member 314 having 
a cylindrical head 36 extending through the 
cap 366 and a tubular tailpiece 320 threadably 
Secured to the opposite end of the body member 
34 and extending through the other body mem 
ber 304. The tailpiece. 329 is connected to the 
lowermost end of the conduit branch 290 to pro 
vide communication between the chamber 321 
in the master cylinder 298 and the chamber 288 . 
in the slave cylinder 282. The head 3 6 and the 
tailpiece 320 are arranged to slide in the cap 306 
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and the body member 304 in order to guide the 
inner cylinder 298 within the primary cylinder 
296. A flange or collar 322 formed on the outer 
surface of the body 3: A of the Secondary cylinder 
298 slidably engages the wall of the primary 
cylinder 296 and acts as a piston therein. A 
compression Spring 32i arranged between the 
flange 322 and the cap 36 normally urges the 
inner cylinder 298 inwardly in the outer cylinder 
296 against the pressure of any hydraulic fluid 
contained in the outer cylinder chamber 38. 
The control line 32 leads upward through a 

hole 328 in the outer side of the lower leg mem 
ber 30 to an adjustment device 326 which is 
mounted at the hip position on the upper leg 
member 32. The adjustment device 326 con 
prises a control cylinder 328 in which a control 
piston 338 may be adjustably positioned by means 
of a manually adjustable knob 332 connected 
thereto through a Suitable linkage 335, as illus 
trated, for example, in Fig. 14. A stop mechanis 
including a ball 336 and Spring 338 nounted on 
the housing 333 of the adjusting device 326 co 
operate with recesses S4C on the inner side of 
the knob 332 to set the knob and hence the piston 
330 in any desired position. Within its range of 
movement. 

In operation, as the control piston, 336 is moved 
downward in the control cylinder 328, fluid is 
forced into the outer cylinder chamber 308 
through the control line 32, thus forcing the 
inner cylinder 298 toward the toe section. A 2 of 
the foot member 36. Conversely, as the control 
piston 330 is raised, the inner cylinder 298 is re 
tracted into the primary cylinder 296, thus with 
drawing it from the toe section 42. Movement 
of the inner cylinder 298 serves to adjust the 
point of inception of operation of the toe control 
unit 292. 
In the control unit 292 the toe bumper com 

prises an arm 342 attached to one end of a torsion 
spring 344 arranged on a transverse rod 346 in 
the toe section 42, as illustrated in Fig. 13. The 
end of the spring 344 remote from the arm 342 
presses against the toe rear face 343 and a detent 
345 is mounted on the face 343 near the outer 
edge of the arm 342 to limit its rearward move 
ment toward the toe rod 302. 
The heel control unit 350 comprises a master 

cylinder 352 which is firmly attached to the base 
88 of the shank piece 66 behind the ankle axle 
70 and also a piston 354 slidably arranged therein 
to move upward in response to heel pressure. 
The conduit branch 29 is connected to the upper 
end of the cylinder 352 in order to provide con 
munication with the chamber 353 therein. This 
piston is mounted upon the upper end of a rod 
356 which carries at its lower end a guide head 358 
adapted to slide within a tubular guide 360 
mounted above the heel portion of the main foot 
section 40. A compression spring 362 is arranged 
Within the guide 360 to urge the piston 354 up 
wards. A ring 355 press-fitted within the cyl 
inder 352 limits the downward movement of the 
piston 354. The rod 356 and the guide 366 are 
arranged within a bore 364 which passes Ver 
tically through the heel piece 64, the heel por 
tion 92 and the rear ankle bumper 86; and the 
guide 360 is arranged on the inner end of a ScreW 
366 which may be adjusted vertically in the main 
foot section 40. A set screw 368 is provided for 
fixing the adjustment. Screw 366 in any desired 
position. 
The chamber 288 in the slave cylinder 282, the 

chamber 32? in the master cylinder 298 of the 
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toe control unit 292, the chamber 353 in the 
master cylinder 352 of the heel control unit 350, 
and the interconnecting conduits 289, 290 and 
29 are substantially filled with oil or other hy 
draulic fluid. It is to be understood, of course, 
that suitable seals and gaskets are employed to 
prevent leakage of oil out of or air into any of 
the hydraulic systems described herein, 
With the hydraulic control system described, 

the check valve 58 (see Fig. 7) is rendered oper 
ative as before in response to predetermined ball 
joint flection and heel pressure. In particular, 
when the ball joint 44 is flexed more than a pre 
determined amount, the bumper arm 342 en 
gages the toe rod 302, forcing the piston 3 
inwardly within the master cylinder 298, con 
tracting the chamber 32 therein, thereby forcing 
fluid into the chamber 288 in the slave, cylinder 
282, expanding the latter chamber and raising 
the actuator rod 284 into engagement with the 
check valve rod 84, rendering the check valve 
mechanism 58 operative. In a similar manner, 
When pressure exceeding a predetermined 
amount is applied to the heel portion 92, the 
ankle joint 38 is flexed, forcing the piston 35 
upwardly in the second master cylinder as in 
dicated in Fig. 12a; and also forcing fluid into 
the slave cylinder 282 and rendering the check 
valve 58 operative. When rendered operative, 
the check valve 58 serves to lock the knee joint 
34 against further flection, as hereinabOWe ex 
plained. - 

When employing the adjustable toe control 
unit 292 described, the position of the toe rod 
302 corresponding to the point of inception of 
operation of the hydraulic brake unit. O may 
be adjusted during use. In practice, it is found. 
convenient to make this adjustment to suit the 
gait of the user and, in particular, to make the 
adjustment in accordance with the user's walking. 
speed and also in accordance with the slope of 
the terrain over which the user is walking. 

VI. Adjustment of knee joint flection. 
In Figs. 17 to 20 inclusive, there are illustrated 

parts of a mechanism for permitting the knee 
joint to flex gradually at an adjustably controlled 
rate. The mechanism for controlling the rate 
of flection of the knee joint 34 is similar to that 
previously described in connection. With the air 
tificial leg of Fig. 11, but includes an adjustable 
throttle valve 370 which is connected in a second 
passageway 372 which communicates with the 
spaces 48 and 50 on opposite sides of the knee 
brake piston f22, and also includes a linkage 34 
which is controlled from an adjusting device 376 
mounted on the upper leg member 32. 
The second passageway 372 is formed in part 

by a bore passing through a boss 378 which ex 
tends laterally from the body f69 of the check 
valve f38 and communicating With the lower 
portion of the check valve chamber 62 beneath 
the valve seat 64. The passageway 372 con 
tinues through a transverse throttle valve body 
380 which is secured to the boss 378 by means of 
an apertured screw 382. A tubular member 384 
which communicates, at its lower end, with the 
chamber 386 of the throttle waive body 380 rises 
upward to a cap member or top plate 383 through 
Which it communicates with the upper portion 
of the check valve chamber 62 above the check 
Valve seat f64. 
In this case, it is to be noted that the upper 

plug 80 attached to the upper end of the check 
Valve, body 60, is provided with a vertical, 
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through-bore 390 which forms part of the second 
passageway and which communicates with the 
expansion chamber 392 of an accumulator 394 
which is mounted at the upper end of the check 
valve assembly 58. 
A nipple 396 extending downwardly from the 

accumulator body passes through the top plate 
388 and threadably engages the plug 80 to hold 
the top plate firmly in place. The nipple 396 
is provided. With a lateral paSSage 398 which 
intersects its through-bore 399, and forms part 
of the second passageway 372. A follower piston 
400 is urged downwardly against the force of 
liquid in the accumulator chamber 392 by means 
of a compression Spring 402 arranged between the 
piston and a vented cap 404. The accumulator 
39 serves to accommodate the expansion and 
contraction of fiuid contained in the brake unit 
to as a result of temperature changes and for 

Volumetric changes therein resulting from move 
ment of the check valve head 69. 
The throttle valve 37) is provided with a valve 

Seat 46 at the inner end of the valve chamber 
386. A valve head 68 on the inner end of a 
pistOn 4 Works back and forth within the 
chamber 386 between a position engaging the 
valve seat 406 and a retracted position by virtue 
of the rotation of a threaded stem 42 passing 
through a threaded bore 43 in a cap piece 44 
attached to the outer end of the throttle valve 
body 380. With this arrangement, when the 
check valve 58 is operative, the knee joint 34 
is locked against flection as long as the throttle 
valve 39 remains closed, but as the throttle 
valve is opened, flection of the knee joint is 
permitted at a rate corresponding to the degree 
of Opening of the throttle valve. 

In practice, the linkage 34 for controlling the 
throttle valve 3) also includes an arrangement 
for rendering the check valve 58 operative 
independently of actuation of the toe control 
unit or the heel control unit, So that upon sub 
Sequent opening of the throttle valve 30 the 
desired rate of flection of the knee joint 38 is 
obtained. To this end a movable arm 46, 
having its free end 48 located between the check 
valve rod is and the slave actuator rod 234, 
is pivotaly attached by means of a screw 9 
to a bracket 42 which extends forwardly from 
the slave cylinder body 282. In addition, a slide 
plate 422 is provided which has a main por 
tion 424 provided with a short vertical Slot (26 
engaging a pin 428 extending laterally from 
the movable arm 46. The slide plate 22 also 
has an outwardly offset portion 3 having 
another short vertical slot 532 which rides on 
the boss 38 between two spacers 43s and A35. 
The inner end of a divided lever 433 is piv 

otally attached to the upper end of the slide 
plate 422 and the outer end thereof engages a 
slot 440 in the end of a crank 442 which is 
firmly clamped to the Outer end of the throttle 
valve stem, 42. An intermediate point of the 
lever 438 is attached by means of a tension 
Spring 446 to the end of a first transverse ex 
tension arm. 644, which extends forwardly of 
the slide plate 322. 
A main link 448 which is piloted by a slot in 

the top plate 388 is pivotally attached between 
the branches 45 of the lever 438 and is urged 
by the spring 446 against the shoulder 452 of 
a second extension arm 454 which extends for 
wardly from the Slide plate 422. The slide piate 
422 is raised and lowered vertically by means 
of a stiff wire 456 which extends through a 
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housing 458, which passes through the hole 324 
in the lower leg member 30 (see Fig. 11) to the 
adjusting device 376. The lower and upper ends 
of the housing 458 respectively are firmly se 
cured to the upper and lower limb members 
by means of suitable clamps 46C and 462. 
The adjusting device 376 which is used for 

Operating the linkage 34 includes a terminal 
arm 464 attached to the uppermost end of the 
wire 456 and guided vertically in Suitable guides 
466 formed in a plate 468 attached to the upper 
leg member 32. The terminal arm 464 is raised 
and lowered by means of rollers 40 pivoted 
thereon, which rollers engage the cam surface 
of a Snail can 372 rotated by means of an 
adjusting knob 474 which may be adjustably set 
by a ball and spring detent, as previously de 
scribed. It is to be noted that the rollers 470 
are mounted above the Snail cam 472 and are 
held firmly against the can Surface by the ten 
Sion applied to the Wire 456 by the coil spring 
446. The shaft 476 joining the cam 472 and 
the knob. A extends through a vertical slot 
48 in the terminal arm 464, and the cam 472 
is preferably formed of two similar parts which 
engage rollers 470 on opposite sides of the ter 
ninal arm. 
In the normal course of walking with an 

artificial leg including this system, the throttle 
valve 370 is held closed by the coil spring 446; 
and the slide plate 422 is held in its lowermost 
position by the Springs 77 and 8, which float 
the valve 69 (see Fig. 7) and the weights of 
the various parts of the linkage. 374. During 
the use of the artificial leg, the actuator rod 
234 is raised and lowered in response to pre 
determined action of the artificial foot, as 
previously described. As the actuator rod 284 
is raised and lowered, it moves the check valve 
rod is up and down through the intermediary 
action of the Outer end 48 of the movable arm 
& 6. Such movement of the arm. AS is not 
restricted materially by Virtue of the fact that 
the pin 628 is free to move between suitable 
limits in the lower slot 426 in the side plate 
A22. Thus, during the normal operation of 
walking, the hydraulic brake unit of this artifi 
cial leg operates Substantially identically with 
those hereinabove described. 

If at any time it is desired to flex the knee 
While the check valve 58 is in its operative con 
dition by virtue of operation by the slave device 
280, the throttle valve may be opened to any 
desired degree by turning the knob 474 in the 
adjusting device 376. As this knob is turned, the 
Snail calm 42 rotates, raising the terminal arm 
464 a corresponding amount and thus raising the 
main link 448. As the main link 448 is raised, 
the lever 438 and the slide plate 422 are carried 
upward until the lower end of the upper slot 
432 engages the boss 378. At that point, further 
upward movement of the slide plate 422 is dis 
Continued and further raising of the main link 
448 causes the lever 438 to rotate on its pivot 
against the force of the coil spring 446. During 
this pivotal movement of the lever 438, the outer 
end thereof turns the crank 442 and thus with 
draws the throttle valve head 408 from its seat 
466. When the throttle valve 370 is thus opened, 
assuming the check valve 158 is still operative, 
fluid passes therethrough from the space 50 be 
neath the brake piston 22 to the space i48 above 
the brake piston, permitting the knee joint 34 
to flex. The rate at which the knee joint flexes 
depends on the hydraulic resistance in the sec- - 
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ond passageway, as determined by the degree of 
opening of the throttle valve 370. Upon return 
ing the control knob 474 to its home position, 
flection of the knee joint 34 is discontinued, pro 
vided, of course, that the check valve, 58 re 
mains operative. During any of this action, it is, 
of course, possible for the user of the artificial 
leg to straighten the knee joint by applying the 
proper force to the artificial leg. 

If for any reason it is desired to flex the knee 
joint at some predetermined rate, even though 
the check valve is not already in an operative 
condition as a result of action of either the tos 

18 
in the guide frame 504 by raising a lever 534 
pivoted on the side plate 530 and attached to the 
uppermost end of the wire 522. A knurled knob 
536 at the outermost end of a screw 538 pass 

10 

control unit or the heel control unit, the control 
knob 474 of the adjusting device 376 is manip 
ulated as before. But, in this case, as slide plate 
422 is raised, it turns the movable arm 46, forc 
ing the check valve rod 14 upward and render 
ing the check valve operative before the lever 
438 is turned to open the throttle valve 370. In 
this operation, the closing of the check valve 
f58 first locks the knee joint, 34 and then the 
check valve is bypassed by the opening of the 
throttle valve 370. The degree of opening of the 
throttle valve determines the rate of knee joint 
flection. 

VII. Mechanical adjustment of toe control unit 
In Figs. 20 to 24 inclusive, there are illustrated 

parts of an artificial leg which include a me 
chanical arrangement for adjusting the point of 
inception of the toe control unit. While this ar 
rangement may be adapted directl ------ 
ficial leg illustrated in Fig. 11, it 
herein as applied to such an artifi 
fied by the incorporation of the adjusting mech 
anism just described. The foot member 36 hi artificial leg employs a ball joint 44 comprising 
two hinged plates 499 and 492 which are respec 
tively bolted to the toe section 42 and the main 
foot portion 40. A torsion spring 494 enclosing 
the hinge shaft 496, which hinges the two plates 
490 and 492, normally urges them into alignment 
and resists flection of the ball joint 44. 
The toe control unit 500 of this artificial foot 

is of similar construction to that previously de 
scribed in Fig.12. However, in this case the mas 
ter cylinder 502 is mounted in sliding engagement 
with a guide frame 504 which is firmly bolted 
to the rear ball joint plate 492. This master 
cylinder 502 is urged into a forward position 
by a compression spring 506 arranged between 
a guide flange 508 formed in the cylinder and 
the rearend-plate 510 of the guide frame 504. 
A pair of stub rods 512 extending laterally from 
the master cylinder 502 ride in slots 54 in the 
side walls 516 of the guide frame 504. The 
free ends of the two laterally spaced arms 58 of 
a yoke member are pivotally attached to the 
stub rods 512 on opposite sides of the guide 
frame 504. 
The cross arm 520 of the yoke member is at 

tached to a stiff wire 522 which leads to the ad 
justing device 376 mounted on the upper limb 
member and which serves as a control line. The 
wire 522 is enclosed in a housing 524 which is 
secured to the main foot section 40 by means 
of a fitting 526 and is secured to the upper 
limb member by a clamp 528 attached to a side 
plate 530 in the adjusting device 316. A com 
pression spring 532, arranged between the yoke 
cross arm 520 and the fitting 526, aids in forc 
ing the master cylinder 502 into its forward posi 
tion. - - - - - - - - - - - - - - - - 

The master cylinder 502 is draw rearwardly 
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ing through an arcuate slot 540 in the side plate 
530 and into a threaded bore at the outermost 
end of the lever 534 is used for locking the lever 
534 in any desired position on the side plate. 
A limit stop screw 542, having a knurled head 544, 
may be adjustably positioned in the slot 540 at 
any desired position to limit the upward move 
ment of the lever 534. By raising and lowering 
the lever 534, the master cylinder 502 is moved 
backward and forward in the guide frame 504 
and may belocked at any desired position therein 
to establish the point of inception of operation 
of the toe control unit 500. A toe rod 546 extending through the forward 
end of the master cylinder 502 is forced for 
wardly therein by a compression spring 548 which 
pushes on a piston 550 attached to the toe rod 
546 and slidably arranged in the cylinder. A 
stub shaft 552 extending rearwardly of the piston 
550 serves to limit the rearward movement of 
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the piston in the master cylinder 502. A cross 
slot 554 in the end of the shaft 552 provides 
communication between the cylinder chamber 
556 and the passage 558 in the tailpiece 560 which 
communicates with the conduit branch 290. To 
reduce wear on the toe rod, the control element 
mounted on the toe section 42 comprises an anti 
friction roller 562 which rotates on a shaft 564 
between two arms 566 extending upwardly from 
the forward ball joint plate 490. 
The operation of the toe control unit 500 is 

substantially the same as that previously de 
scribed in connection with Figs. 11 and i2, the 
main difference being in the substitution of a 
mechanical arrangement for a hydraulic ar 
rangement for adjusting the point of inception 
of operation of the control unit. It is to be 
noted, however, in this case the springs 506, 532, 
and 548 force master cylinder 502 into its most 
forward position corresponding to minimum ball 
joint flection required for actuation, in the event 
that part of the adjusting mechaniam such as 
the wire should be broken. 

VIII. Electrically controlled knee braice 
In Figs. 25 to 28 inclusive there is illustrated 

an electrically controlled artificial leg employ 
ing the principles of my invention. In this case, 
the slave unit 570, which is mounted on the hy 
draulic brake unit ff0, comprises a solenoid 572 
which forces the actuator rod 574 upward to 
render the check valve 58 operative only when 
the solenoid is electrically energized. 
The battery 592 for energizing the solenoid 572 

is preferably mounted in a pocket 594 which is 
attached to the upper leg member 32. The sole 
noid 572 is energized by the closure of either of 
two parallel-connected microswitches 596 and 
598 respectively included in a toe control unit 
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600 and a heel control unit 602. Both micro 
switches 596 and 598 are normally in open po 
sition and are closed to energize the solenoid 
572 only when the ball joint flection or the heel pressure exceeds a corresponding predetermined 
amount. The adjustment of the point of inception of 
operation of the control unit 600 is accomplished 
by means of a toe bumper 604 carried at the 
outer end of a sleeve .606 and normally urged 
rearwardly by a compression spring 608 ar 
ranged between the toe bumper 604 and the 
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inner end of an adjusting screw 6 which car 
iries pins & 2 which project outwardly in lon 
gitudinal slots 6 4 in the sleeve. The adjusting 
ScreW 60 passes through a threaded block S 6 
inserted into a recess in the top of the toe sec 
tion 42 and is employed to adjust the position 
of the toe bumper 604 thereon. The toe bumper 
63 moves along a line which passes radially 
through the contact closing button 68 mounted 
On the fol'Ward side of the microSWitch 596. 
It is to be noted that the compression spring 
688 serves to compensate for excess flection of 
the ball joint 44 once the microswitch 96 is 
closed. 
The heel control unit 662 includes a push rod 

62 which is guided by a collar 62 in a vertical 
bore 622 in the heel portion 92 of the main foot 
Section 40. The push rod 620 is normally urged 
into its downward position by means of a com 
preSSion Spring 624 arranged between a head 
626 attached to its lower end and an inwardly 
extending flange 628 formed in the upper end 
of a tube 630 suitably secured within the bore 
622. The flange 628 of the tube 630 also serves 
as a stop to limit the downward movement of 
the push rod 620 by engaging the collar 62. 
in response to heel pressure, the push rod 625 
is forced upWardly into engagement with a, but 
ton 632 of the heel microSWitch 598. The ad 
justment of the point of inception of operation 
of this microswitch 598 is accomplished by means 
of an adjusting screw 634 which Works against 
a rearwardly extending leaf spring 63S which 
Supports the microSwitch 598 on the main foot 
Section 49. 
The solenoid 572 is mounted in a recess 5.6 

in a cup-shaped member 578 which registers the 
actuator rod 574 with the valve rod 74, as here 
inabove explained in connection with Fig. 7. A 
Sleeve 59 composed of non-magnetic material is $3 
arranged with the solenoid and a screw cap 538 
Serves to hold the Solenoid and sleeve in place. 
A cylindrical core 582 composed of magnetic 

material is secured to the lowermost end of the 
actuator rod 574 and the actuator rod is piloted 
by a bore 584 in the cap and a bore 586 in the 
botton wall forming the recess 56. A compres 
sion Spling 588 arranged between the cap 588 
and the core 82 serves to urge the actuator rod 
57. A downward away from the check valve 53. 
With this arrangement, when the Solenoid 572 
is energized, the magnetic core 582 is drawn 
upwardly therein against the force of the spring 
588, causing the actuator rod 574 to engage the 
valve rod 74. By applying sufficient current to 
the solenoid the check valve is rendered opera 
tive. 

IX. Stimmary 

From the foregoing description of my inven 
tion, it is apparent that I have provided a knee 
lock mechanism for artificial legs which offers 
many advantages over those available heretofore. 
Looked at broadly, this knee lock mechanism 
includes a knee brake unit which is actuated 
in response either to toe joint flection or to heel 
pressure. While the particular knee brake unit 
which I have illustrated is of the hydraulic type, 
it is to be understood that other types of brake 
units may be employed, even brake units which 
operate on mechanical or electrical principles. 
Furthermore, it is to be understood that the knee 
brake mechanism may under SOme circumstances 
be actuated in other ways without departing 
from the principles underlying my invention. 
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While the particular means which I have illus 

trated to actuate the knee brake unit includes toe 
control and heel control units of specific me 
chanical, hydraulic, and electrical forms, it is 
also to be understood that other forms of control 
units may be readily devised by those skilled in 
the art without departing from the principles 
underlying my invention. In a like manner it is 
to be understood that mainy changes may be 
made in other features of my invention which 
have been described, such as the devices which 
are employed for adjusting the toe control and 
heel control units and the device for adjustably 
flexing the knee joint, without departing from the 
principles of my invention. s 

Accordingly, since many modifications and 
changes can be made in the construction and ar 
rangement of the parts of my invention by those 
skilled in the art. Without departing from the true 
spirit and scope of my invention, it is to be under 
stood that my invention is not to be limited to the 
Specific forms illustrated and described but is to 
be construed broadly in the light of the appended 
claims. 

I claim as my invention: 
1. An artificial leg comprising upper and lower 

leg members pivotally attached by a knee joint, 
a braking device comprising a pair of cooperating 
brake members respectively connected to said up 
per and lower leg members, Said brake members 
being adapted upon operation to resist flection of 
Said knee joint, an articulated foot member hav 
ing a main section pivotally attached to the 
lower leg member and a toe Section pivotally at 
tached to Said main Section by a ball joint, first 
and Second cylinders mounted respectively at the 
forward and rear ends of said main foot section, 
common hydraulic conduit means communicat 
ing With the interiors of said cylinders, means 
controlled by movement of fluid in said hydraulic 
conduit means for operating said braking device, 
a first piston Slideably arranged in said first cyl 
inder and adapted to slide therein upon flection 
of Said ball joint beyond a predetermined amount 
Whereby flection of Said knee joint is resisted, 
and a Second piston slideably arranged in said 
Second cylinder adapted to slide therein upon 
application of pressure exceeding a predeter 
mined amount to the heel portion of said main 
foot Section whereby flection of said knee joint 
is resisted. 

2. An artificial leg comprising upper and lower 
leg members pivotally attached by a knee joint, 
a braking device comprising a hydraulic cylinder 
and a piston Working therein connected between 
Said upper and lower leg members, a check valve 
mechanism arranged in a passageway intercon 
necting Spaces in said cylinder on opposite sides 
of Said piston, Said check valve mechanism being 
Operative to block the flow of fluid in one direc 
tion in Said passageway whereby flection of said 
knee joint is prevented without interfering with 
extension of Said knee joint, an articulated foot 
member having a main section pivotally attached 
to the lower leg member and a toe section pivot 
ally attached to said main section by a ball joint, 
a first control device adapted for actuation upon 
flection of Said ball joint beyond a predetermined 
amount, a Second control device adapted for ac 
tuation upon application of pressure exceeding a 
predetermined amount to the heel portion of 
Said main foot Section, and common means con 
trolled by actuation of either of said control de 
vices for rendering Said check valve mechanism 
Operative Whereby said knee joint is locked 
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against flection upon occurence of such ball 
jointflection or such heel pressure. 

3. An artificial leg comprising upper and lower 
leg members pivotally attached by a knee joint, a 
braking device comprising a pair of cooperating 
brake members respectively connected to said 
upper and lower leg members, said braking device 
being adapted upon operation to resist flection of 
Said knee joint, an articulated foot member hav 
ing a main section pivotally attached to said 
lower leg member and a toe section pivotally at 
tached to said main section by a ball joint, ac 
tuating means located adjacent the ball joint and 
controlled by flection of said ball joint beyond a 
predetermined amount for operating said brak 
ing device whereby flection of said knee joint is 
resisted, said actuating means comprises an ac 
tuating member mounted on the main foot sec 
tion, Said actuating member being arranged to 
contact part of said toe section upon flection of 
Said ball joint beyond a predetermined amount 
whereby said braking device is operated, said 
artificial leg also comprising a carriage member 
movably mounted on said main foot section and 
carrying Said actuating member, a control line 
connected at its lower end to said carriage mem 
ber and having its upper end mounted upon the 
upper leg member, and an adjusting device at 
Said upper end for adjustably transmitting a 
force to said carriage member through said con 
trol line to adjust the position of said actuating 
member on Said main foot section whereby the 
degree of ball joint flection corresponding to in 
ception of operation of said braking device is 
Varied. 

4. An artificial leg as defined in claim 3 where 
in Said control line is in the form of a stiff wire 
arranged in a flexible tubular housing which is 
led upward from said foot member through the 
lower leg member to a position on the outside of 
Said upper leg member, the lower end of said tu 
bular housing being firmly attached at the lower 
end of said main foot section and the upper end 
thereof being firmly attached to said upper leg 
portion, and Said adjusting device including 
means for moving Said stiff wire lengthwise in 
said tubular housing for effecting the desired 
movement of the carriage member. 

5. An artificial leg as defined in claim 4 com 
prising a Spring arranged to force said actuating 
member toward a position in which inception of 
brake operation occurs at a relatively low degree 
of ball joint flection. 

6. An artificial leg comprising upper and lower 
leg members pivotally attached by a knee joint, 
a braking device comprising a pair of cooperat 
ing brake members respectively connected to said 
upper and lower leg members, said braking de 
vice being adapted upon operation to resist flec 
tion of said knee joint, an articulated foot mem 
ber having a main section pivotally attached to 
the lower leg member and a toe Section pivotally 
attached to said main Section by a ball joint, a 
primary cylinder mounted on said main foot 
portion, a secondary cylinder mounted as a pis 
ton within said primary cylinder, adjusting 
means including a first hydraulic line communi 
cating with the interior of said primary cylinder 
for adjusting the position of Said Secondary cyl 
inder relative to said main foot section, a piston 
slideably arranged within said secondary cylin 
der, an actuating member connected to said pis 
ton and arranged to be moved upon ball joint 
flection beyond a predetermined amount deter 
mined by the position of said Secondary cylinder 
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relative to said main foot section, and means in 
cluding a second hydraulic line communicating 
with the interior of said secondary cylinder for 
Operating said brake device whereby flection of 
the knee joint is resisted when the ball joint is 
flexed more than Said predetermined amount. 

7. An artificial leg as defined in claim 6 where 
in the upper end of said first hydraulic line ter 
minates adjacent the hip position of said upper 
leg member, said artificial leg also comprising a 
plunger slideably arranged in the upper end of 
said hydraulic line, and means for manually ad 
justing the position of Said plunger in said hy 
draulic line for effecting the desired adjustment 
of the position of said secondary cylinder. 

8. An artificial leg comprising upper and 
lower leg members pivotally attached by a knee 
joint, a braking device comprising a pair of co 
operating brake members connected to said upper 
and lower leg members respectively, said brake 
in embers being adapted upon operation to resist 
flection of Said knee joint, a foot member pivot 
ally attached to the lower leg member, a push 
rod passing upwardly through the point of piv 
oting of said foot member on said lower leg mem 
ber, Said push rod terminating adjacent the 
ankle and means controlled by upward pressure 
on the heel portion of said foot member for 
urgiing said push rod upwardly, and means in 
cluding a Second rod engaging Said push rod ad 
jacent the ankle controlled by upward movement 
of Said push rod for operating Said braking device 
whereby flection of said knee joint is resisted. 

9. An artificial leg comprising upper and 
lower leg members pivotally attached by a knee 
joint, a braking device comprising a pair of co 
operating brake members connected to said 
upper and lower leg members respectively, said 
brake members being adapted upon operation to 
resist flection of Said knee joint and upon re 
lease to permit flection, a foot member pivotally 
attached to the lower leg member by an ankle 
joint, a movable foot portion located in the lower 
part of Said main foot member and movable 
relative to said main foot member, means resil 
iently forcing Said foot portion downward rela 
tive to said main foot member, a pilot element 
mounted on said foot member and rotatable 
therewith, a mechanical element extending 
through said pilot element from said main foot 
member to said lower leg member through the 
axis of Said ankle joint - and movable upwardly 
and downwardly therein and means connected to 
Said mechanical element adjacent, the ankle for 
Operating and releasing said braking members, 
means controlled by upward movement of said 
foot portion relative to said main foot member 
for moving Said mechanical element upwardly 
through said pilot element, whereby said fection 
of Said knee joint is resisted in accordance with 
Said relative movement of said foot portion indie 
pendently of the angular position of said main 
foot member relative to said lower leg member. 

10. In an artificial leg, the combination which 
comprises upper and lower leg members pivotally 
attached by a knee joint, a braking device com 
prising a hydraulic cylinder and a piston working 
therein connected between said upper and lower 
leg members, a check valve arranged in a first 
passageway interconnecting spaces in said cylin 
der on Opposite Sides of said piston, said check 
valve being operative to block the flow of fluid 
in One direction in said first passageway whereby 
flection of said knee joint is prevented without 
interfering with extension of said knee joint, a 
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throttle valve arranged in a Second paSSageway 
interconnecting the Spaces in said cylinder on 
opposite sides of said piston, and control means 
including an adjusting member mounted above 
said knee joint for adjustably opening Said throt 
tle valve while Said artificial leg is in use whereby 
fiuid is permitted to flow past said check valve 
at a variably controlled rate while said check 
valve is operative so as to control the rate of flec 
tion of Said knee joint. 

11. An artificial leg as defined in claim 10 
Wherein Said adjusting Inernber comprises a piv 
oted handle at the hip position of the upper leg 
Innenber. 

12. An artificial leg comprising upper and lower 
leg members pivotally attached by a knee joint, 
a braking device comprising a hydraulic cylinder 
and a piston working therein connected between 
said upper and lower leg members, a check valve 
arranged in a first passageway interconnecting 
spaces in said cylinder on opposite sides of Said 
piston, said check valve being adapted to be 
rendered operative to block the flow of fluid in 
one direction in said first passageWay Whereby 
fiection of said knee joint may be prevented With 
out interfering with extension of said knee joint, 
means controlled by predetermined movement of 
part of said artificial leg for rendering said check 
valve operative whereby said knee joint is locked 
against flection, a throttle valve arranged in a 
second passageway interconnecting the spaces in 
said cylinder on opposite Sides of Said piston, and 
control means including an adjusting member 
mounted above said knee joint for adjustably 
opening said throttle valve whereby fuid is per 
mitted to flow past said check valve at a variably 
controlled rate while said check valve is opera 
tive so as to control the rate of flection of said 
xnee joint. 

13. An artificial leg comprising upper and lower 
leg members pivotally attached by a knee joint, 
a braking device comprising a hydraulic cylin 
der and a piston Working therein connected be 
tween said upper and lower leg members, a check 
valve mechanism arranged in a first paSSageway 
interconnecting spaces in said cylinder On Op 
posite sides of said piston, said check valve mech 
anism being adapted to be rendered Operative to 
block the flow of fluid in one direction in Said first 
passageway whereby flection of said knee joint 
may be prevented without interfering with exten 
tion of said knee joint, a throttle valve arranged 
in a second passageway interconnecting the 
spaces in said cylinder on opposite sides of Said 
piston whereby fluid may be flowed past Said 
check valve at a variably controlled rate While 
said check valve is operative, and common con 
trol means for rendering said check valve opera 
tive and for then adjusting the opening of Said 
throttle valve whereby the rate of fection of said 
knee joint is varied. 

14. An artificial leg comprising upper and lower 
leg members pivotally attached by a knee joint, 
a braking device comprising a hydraulic cylinder 
and a piston working therein connected between 
said upper and lower leg ninenbers, a check valve 
arranged in a first passageway intercoinnecting 
spaces in said cylinder on Opposite sides of Said 
piston, said check valve being operative to block 
the flow of fluid in one direction in said first 
passageway whereby flection of said knee joint 
may be prevented without interfering With exten 
sion of said knee joint, a throttle Valve arranged 
in a second passageWay interconnecting the 
spaces in said cylinder on opposite sides of said 
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piston whereby fluid may be flowed past Said 
check valve at a controlled rate While Said check 
valve is operative, a control handle having an in 
operative position and a range of operative posi 
tions, common means controlled by predeter 
mined movement of a part of Said artificial leg 
and by movement of said control handle from 
said inoperative position into Said range of Op 
erative positions for rendering said check valve 
operative whereby said knee joint is locked 
against flection, and means controlled by further 
movement of said control handle in Said range 
of operative positions for adjusting the opening 
of Said throttle valve Whereby the rate of fection 
of Said knee joint is varied. 

15. An artificial leg comprising upper aind low 
er leg members pivotally attached by a knee joint, 
a cylinder body and a piston WOrking therein 
connected between said upper and lower leg 
members, a check valve housing mounted on said 
cylinder body and provided With a paSSageway 
interconnecting spaces in said cylinder body on 
opposite sides of said piston and also provided 
With a valve seat, in said passageway, a check 
Valve head guided in said passageway, a check 
valve Shaft extending through Said check valve 
housing, means operatively associated with said 
valve head for normally maintaining said check 
valve head in a position. Withdrawn from Said 
valve seat, and means controlled by movement 
of a part of said artificial leg for moving said 
Valve shaft to force said valve head against said 
valve seat, whereby the flow of fluid is blocked 
in one direction in said passageway thereby lock 
ing said knee joint against flection. 

16. An artificial leg as defined in claim 15, 
comprising Spring means arranged between said 
valve shaft and said valve head for floating said 
valve head in said passageway whereby the flow 
of fluid in a direction opposite to said one direc 
tion is facilitated to permit knee joint flection. 

17. An artificial leg comprising upper and low 
er leg members pivotally attached by a knee 
joint, a cylinder body and a piston working there 
in connected between said upper and lower leg 
members, a check valve housing mounted on said 
Cylinder body and provided with a passageway 
interconnecting spaces in said cylinder body on 
Opposite Sides of Said piston and also provided 
With a valve seat in said passageway, a check 
Valve head guided in said passageway, a check 
valve rod extending through said check valve 
housing, means for normally urging said check 
Valve head into a position withdrawn from said 
valve Seat, actuator means mounted on said cyl 
inder body and operatively associated with said 
Valve rod for noving said valve head into and 
out of engagement with said valve seat, and 
means controlled by a predetermined movement 
of a part of Said artificial leg for operating said 
actuator means to force said valve head against 
Said Valve seat, whereby the flow of fluid is 
blocked in one direction in said passageway 
thereby locking Said knee joint against flection. 

18. An artificial leg comprising upper and lower 
leg members pivotally attached by a knee joint, 
a brake cylinder body and a brake piston work 
ing therein connected between said upper and 
iower leg members, a check valve housing 
Inounted on said brake cylinder body and pro 
Vided With a passageway interconnecting spaces 
in said brake cylinder body on opposite sides of 
said piston and also provided with a valve seat 
in Said passageway, a check valve head guided in 
Said passageway, a check valve rod extending 
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through said check valve housing, means for nor 
mally urging said check valve head into a posi 
tion withdrawn from said valve seat, a slave 
cylinder mounted on said brake cylinder body, 
a slave piston working in said slave cylinder, 
an actuator rod connected to Said slave piston 
and operatively associated with said valve rod 
for moving said valve head into and out of en 
gagement with said valve seat, a master cylinder 
mounted on said artificial leg and communicat 
ing with said slave cylinder by means of a hy 
draulic line, a master piston Working in Said 
master cylinder and operative to displace fluid 
therein in response to predetermined movement 
of a part of said artificial leg whereby said ac 
tuator rod is moved to force said valve head 
against said valve seat whereby the flow of fluid 
is blocked in one direction in Said paSSageWay 
thereby locking said knee joint against flection. 

19. An artificial leg comprising upper and low 
er leg members pivotally attached by a knee 
joint, a cylinder body and a piston Working 
therein connected between said upper and lower 
leg members, a check valve housing mounted on 
said cylinder body and provided with a first paS 
sageway interconnecting spaces in Said cylinder 
body on opposite sides of said piston and also 
provided with a valve seat in said passageway, a 
check valve head guided in Said paSSageWay, a 
check valve shaft extending through said check 
valve housing, means for normally urging Said 
check valve head into a position withdrawn from 
said valve seat, an actuator rod aligned With Said 
valve stem, a throttle valve arranged in a Sec 
ond passageway interconnecting the Spaces in 
said cylinder on opposite sides of Said piston, 
a movable arm arranged between said actuator 
rod and said valve stem, means controlled by 
predetermined movement of a part of Said arti 
ficial leg for forcing said actuator rod against 
said floating arm and the floating arm in turn 
against said valve shaft for forcing said valve 
head against said valve seat, means for forc 
ing said movable arm against Said valve shaft 
to force said valve head against said valve seat 
independently of said predetermined movement, 
said check valve being operative when said valve 
head is seated to block the flow of fluid in One 
direction in said first passageway thereby lock 
ing said knee joint against flection, and means 
for adjustably opening said throttle valve while 
said check valve is operative whereby fluid flows 
past said check valve at a controlled rate to 
control the rate of flection of said knee joint. 

20. An artificial leg comprising upper and lower 
leg members pivotally attached by a knee joint, 
a cylinder body and a piston working therein 
connected between said upper and lower leg men 
bers, a check valve housing mounted on Said 
cylinder body and provided with a first paSSage 
way interconnecting spaces in said cylinder body 
on opposite sides of said piston and also provided 
With a valve seat intermediate the ends of Said 
passageway, a check valve head guided in Said 
passageway, a check valve shaft extending 
through said check valve housing, means for nor 
mally urging said check valve head into a posi 
tion withdrawn from Said valve seat, a ?nowable 
arm operatively associated with said valve shaft, 
a throttle valve arranged in a Second paSSageWay 
interconnecting the spaces in said cylinder On 
opposite sides of said piston, control means for 
moving said arm relative to said valve shaft 
whereby said valve head is forced against Said 
valve seat thereby blocking the flow of fluid in 

0 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

76 

26 
one direction in said first passageway and then 
adjustably opening said throttle valve whereby 
fluid flows in an opposite direction in said second 
passageway at a controlled rate thereby control 
ling the rate of flection of said knee joint. 

21. In a locking device for an artificial limb 
comprising tWO members pivotally attached at a 
joint, a valve body adapted for pivotal attach 
ment to one of said limb members, said valve body comprising a working cylinder, a working 
piston slideably arranged in said working cylin 
der and guided therein by a rod passing through 
Said valve body, said rod being adapted for piv 
otal attachment to the other limb member, a 
paSSageway arranged in said valve body and 
communicating with said working cylinder on 
opposite sides of Said working piston, a valve 
seat arranged in said passageway, a check Valve 
head movable in said passageway between an op 
erative position in engagement with said valve 
seat and a withdrawn position out of engage 
ment with said valve seat, a valve shaft pro 
jecting through said valve body and operatively 
associated with said valve head, Spring means 
normally urging said valve head into said with 
drawn position and for urging said Valve shaft 
into a corresponding position, and means re 
sponsive to predetermined movement of Said arti 
ficial limb for moving said valve shaft against 
the force of Said Spring means to force said valve 
head into operative position. 

22. In a locking device for an artificial limb 
comprising two members pivotally attached at a 
joint, a valve body adapted for pivotal attach 
ment to one of Said limb members, said valve 
body comprising a Working cylinder, a working 
piston slideably arranged in said Working cylin 
der and guided therein by a rod passing through 
Said valve body, said rod being adapted for piv 
otal attachment to the other limb member, a 
passageway arranged in said valve body and con 
municating with said working cylinder on oppo 
site sides of said working piston, a valve seat 
arranged in Said passageway, a check valve head 
carried by a valve piece which is slideably ar 
ranged in a guide bore passing through said 
valve body, a valve shaft slideably arranged in 
said guide bore, a first Spring passing through 
said Valve seat arranged between said valve head 
and said valve body, a Second spring arranged 
between said valve piece and said valve shaft, 
Said Springs cooperating to urge said valve head 
into Said withdrawn position and said valve shaft 
into a corresponding position, and means respon 
Sive to predetermined movement of said artificial 
limb for moving said valve shaft against the 
forces of Said Springs to force said valve head 
into operative position. 

23. An artificial foot comprising a main foot 
section adapted for Support on an artificial leg, 
a toe Section pivotally attached to Said main foot 
Section by a ball joint, a control cylinder mounted 
On Said main foot Section and adapted for con 
nection to a control conduit, and a piston slide 
ably arranged in Said cylinder and carrying a 
piston rod adapted to be engaged by said toe 
Section upon flection of said ball joint. 

24. An artificial foot as defined in claim 23, 
comprising a guide mounted on said main foot 
portion, said control cylinder being slideably ar 
ranged on said guide, and a spring urging said 
cylinder into a forward position on said guide. 

25. An artificial foot as defined in claim 23, 
comprising a Second cylinder operatively en 
closing said control cylinder whereby said control 
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cylinder acts as a piston therein, Said Second 
cylinder including a connection for establishing 
communication of the working space therein 
With a conduit. 

26. An artificial foot as defined in claim 25, 
including a Spring for urging Said control cylin 
der in a direction to reduce the volume of said 
Working Space. 

27. An artificial foot as defined in claim 23, 
comprising an antifriction roller mounted on 
Said toe Section for operatively engaging said 
piston rod during flection of said ball joint. 

KARI, C. WESPER. 
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