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To all wïtom zit may concern. 
Be it known thatl, CHARLES P. WHITE, a 

citizen of the United States, residing at Spen 
cer, in the county of Rowan and VState of 
North Carolina, have invented a new and use 
ful Artificial Limb, of which the following is 
a specification. 
My invention relates to certain improve 

ments in artificial limbs, and has for its prin 
cipal object to provide an improved device of 
the class in which the weight will be reduced 
to a minimum and in Which'a series of pneu 
matic cushions and compensating devices are 
employed in order to enable the limb , to be 
readily attached or removed, to reduce the 
shock and jar incident to the employment of 
rigid structures, and in which fthe operation 
of'the connected parts will closely resemble 
that of natural joints. 
A further object of the invention is to pro-Y 

vide compensating air-cushions on each side 
of the connected points of a- joint, the cush 
ions being connected and provided with a 
suitable regulating device to govern the pas 
sage of air or other iiuid from one cushion to 
the other. » .  ' - 

A still further object of the invention 4is to 
provide an improved support or bearing for ' 
connecting the natural to the artificial limb, 
said support being of suchnature as to auto 
matically conform to the contour of the nat 
ural limb, affording a yielding bearing hav 
ing equal pressure at all points. 
A still further object of the invention is to 

provide for the proper ventilation of the end 
of the natural limb, so thatthe artificiallimb 
may be constantly worn Without personal in 
convenience. ' 

A still'further object of the invention is to 
provide the foot portion of the> limb with a 
pneumatic cushion so constructed and con 
nected that in use rthe movements of the 
wearer Will cause different vportions of the 
sole to receive differing pressures as the-re- 
sults of such movement and cause an opera 
tion and movement resembling that of the 
muscles of the natural foot. 
ÑVith these and other objects in view the 

invention consists in the novel construction 
and combination of parts hereinafter de 
scribed, illustrated in the accompanying 

`drawings,`and particularly pointed out in they 
appended claims. 

In the drawings, Figure 1 is an elevation, 
partially in section, illustrating an artilicial 
limb constructed in accordance with my in 
vention. Fig. 2 is a sectional elevation of 
an artificial limb, illustrating a construction 
adapted for application to a natural limb am 
putated below the knee-joint. Fig. 3isa sec 
tional View, on an enlarged scale, illustrating 
the construction and arrangement-of the con 
nected compensating cushions employed at 
the knee-joint. Fig. 4 is a transverse sec 
tional elevation of the same on the line 4 4 of 
Fig. 3. ‘ Fig. 5 is an enlarged detail sectional 
View on the line 5 5 of Fig. 3, illustrating a 
construction of regulating-valve which may 
be employed in the connecting-tube of the 
compensating cushions. Fig'. 6 is a trans 
verse sectional elevation , on the line A6 6 of 
Fig. 2, illustrating the detailconstruction of 
the ankle-joint.- Fig. 7 is a sectional plan 
view of a portionof the foot member on the 
line 7 7 of Fig. 2. ' s 

Similar numerals of reference are employed 
to indicate corresponding parts throughout 
the several figures of the drawings. 
Referring first to Fig. 2, lO indicates a cas 

ing, which may be made of a contour4 similar 
to that of the natural limb, said casing be 
ing formed of aluminium, wood, or other 
suitable materialy of sufñcient strength for 
the purpose. 'In thiscasing is placed a tubu 
lar air-cushion 1l, having a suitable inflat 
ing-nipple l2 for attachment to an air-pump. 
This cushion is adapted for the reception of 
the'stump of the amputated limb, and its 
lower portion maybe closed, asindicated in 
Fig. 2, or vmay be open, as indicated in Fig. 
l, to permit of natural ventilation, the casing 
in such cases being preferably provided with 
one or more Ventilating-openings to permit 
of the free circulation of air. The stump is 
inserted within the cushion for a suitable 
distance, and then air is pumped'in, inflat 
ing the cushion between the stump-and the 
casing l0, the pressure exerted being suffi 
cient to firmly hold the stump in place under 
all normal conditions of use and affording a 
yielding support which automatically con 
forms to the shape of the stump, exerting an 
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equal degree of pressure on all parts of the 
surface with which it is in contact and serv 
ing to hold the artificial limb in position 
without the employment of straps or other 
securing devices and without anyinconven 
ience or pain to thewearer. 
The stump-supporting cushion may be 

made of any desired shape and size to ac~ 
commodate the limb, and in the drawings I 
have illustrated two forms of cushion, one 
for application toa stump formed by ampu 
tation above the knee, as in Fig. 1, and the 
other for the reception of a stump formed by 
amputation below the knee, as illustrated in 
Fig. 2. The structure may be modified in 
various ways in accordance with the size 
and shape of the stump and may also be 
employed as a means for securing an artificial 
arm in position, if desired. 

In the lower portion of the casing 10 is se 
cured a wooden or other block 14, terminat~ 
ing at the median line of the ankle-joint and 
forming a support for the upper portion of 
the ball-and-socket joint used at the ankle. 
The major portion of the foot member is 
formed of a suitably-shaped block 15 of wood, 
metal, or other substance, and carries the 
remaining member of the ball-andfsocket 
joint. The ankle-joint comprises a ball 16, 
secured to or formed integral with a stem or 
plate 17, preferably polygonal in cross-scc 
tion and adapted to a suitably-shaped recess 
in the foot-block l5, being confined in place 
in said block by suitable pins or bolts 18. 
The socket member, which embraces the ball, 
is formed of two approximately semispherical 
plates 19, having shank portions 20, adapted 
to a suitable recess in the upper block 14 
and held in place by a pin Vor bolt 21 at a 
point near their upper ends. Between the 
socket members and the securing-pin 21 the 
shanks carry an adjustable screw 22, which 
passes loosely through an opening in one of 
the shanks and is adapted to a threaded 
opening in the opposite shank, there being a 
suitable opening 23 formed in the block for 
the insertion of a screw-driver in order to 
adjust the plates and increase or decrease 
their degree of frictional contact with the 
ball 16, this adjustment being desirable in the 
event of the joint working loose from contin 
ued use. 
In devices of this class one of the principal 

objections to their use is the improper venti 
lation of the stump, the close confinement of 
the stump resulting in free perspiration and 
proving an annoyance and inconvenience to 
the patient, while at the same time the ab 
sence of fresh air from a wound or unhealed 
stump will to a considerable extent retard 
healing. To overcome these difficulties and 
afford a free circulation of air, I provide on 
the upper portion of the block a bellows or 
other pumping device 24:, from which leads 
one or more tubes 25 to the lower portion of 
the stump, the air-tube extending through 
the lower part of a closed cushion or being 
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carried by the lower edge of a cushion having 
an open bottom. Air is supplied in the bel 
lows from without through a suction-passage 
26, having a suitable valve 27, which opens 
to permit the entrance of air to the bellows 
and automatically closes as the bellows con 
tracts to force the air through the tubes 25. 
Suitable outlet tubes or passages, as 28, are 
arranged to permit the air to pass from the 
lower portion of the cushion to the outer air. 
The bellows may be connected for operation 
to any other movable member of the limb, a 
convenient method of accomplishing this re 
sult being illustrated in Fig. 2, wherein 29 
represents a bar or plate connected to the 
upper bellows-disk and hinged at one end to 
the casing 10. At the opposite end of the 
plate or bar is secured one end of a cord or 
rod 30, the lower end of which is connected 
to the rear portion of the foot-block 15, the 
movement of the block on the ball-and-socket 
joints serving to operate the bellows. This 
device may of course be modified by the em 
ployment of any form of bellows or pump, 
and in some cases an ordinary pump, such as 
that used for expanding bicycle-tires, may be 
employed for the purpose, the size of the 
pump being reduced in order that it may be 
properly applied to the limb. Where arti 
ficial ventilation is to be carried out in con 
nection with a stump- formed by amputation 
above the knee-joint, the tubes 25 may be 
carried up through the interior of the limb 
to the proper point, or a suitable pumping 
device may be attached at the knee-joint. 
The block 15 is shaped to conform to the 

contour of the body portion of the foot, and 
at the forward end thereof is arranged a toe 
member 33, theA latter being connected to the 
block by hinged plates or strips 34, arranged 
at opposite sides of the foot. The adjacent 
edges of the blocks 15 and 33 are inclined to 
form a recess or opening, which when the 
blocks are in normal position is much wider 
at the top than at the bottom, the recess or 
opening being substantially V-shaped in 
form and adapted for the reception of a sec 
tion 35 of the pneumatic sole 3G. The sole 
36 extends for the full length of the foot 
member, and the portion 35 is integral and 
connected with the sole through the compara 
tively narrow or restricted mouth formed be 
tween the lower portions of the blocks 15 
and 33, so that when the weight is thrown 
forward and rests on the toe the air in the 
portion 35 will be forced out into the main 
body of the pneumatic sole, and as the foot 
is then raised from the ground air will again 
iiow into the portion 35 of the cushion and 
return the toe-block to proper position. The 
block 15 is provided at suitable points in 
front and’rear of the ball-and-socket mem 
bers with vertical guiding-openings for the 
reception of Shanks 36 37, having at their 
lower ends disks or pistons 38 and 39, respec 
tively, which rest in recesses formed in the 
lower portion of the blocks 15, so that the 
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lower surfaces of the disks or pistons will be 
in alinement with the bottom of the block 15 
and present a comparatively smooth and con 
tinuous surface for the upper Wall of the 
pneumatic sole. The upper ends of ythe 
shanks 36 and 37 normally project beyond the 

, upper surface of the block 15 and rest against 
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~ member of the knee-joint. 
tion of the joint is formed by a block 4,7, hav- - 
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the under surface ofthe block 14, being forced 
into contact with said block by the pressure 
of air in the pneumatic sole. In use the for 
ward movement of the body will slightly 
raise the heel from the ground'and result in 
adownward movement of the leg portion, 
with the ball 16 as a fulcrum. This move 
meut depresses the disk or'piston 38 and 
throws the Weight'directly on the pneumatic 
sole, excessive downward movement ‘ being' 
prevented by the normal pressure of air with‘ 
in thesole augmented by the increased pres 
sure due to the weight of the body. This 
movement will also force a portion ofthe air 
from the chamber 35 into the main body of 
the sole; but a considerable resistance is of 
fered to the pivotal movementof the toe mem 
ber by the cushion of air, the gradual yield 
ing resulting in an easy movementresem bling. 
the action of the natural foot. On the for-v 

- ward step the preliminary contact of the heel 
portionwill result in the Weight being sup` 
ported by the sole through the medium of the 
disk 39, shank 37, and block 14. The disks 
or pistons being situated both in~ front and 
in rear of the median line ofthe ankle-joint 
operate alternately to ysupport a portion of 
the weight on the upper Wall of a pneumatic 
sole and serve to returmthrough the expansive j 
movement of the sole, the various parts to 
initial position after each movement. The 
pneumatic sole may be supported'in position 
in any desired manner. In the drawings I 
have’ shown depending plates ̀ 4Q, carried ̀ by 
the blocks l5 and 33, said plates being sub 
stantially hook-shaped in cross-section and 
adapted to receive correspondingly-shaped 
portions on the edges of the pneumatic sole, 
although various other supporting devices 
may be employed for the‘purpose. The sole 
is provided with a suitable nipple 42, to which 
an air-pump may be attached forl intlating 
purposes. ‘ ' ' 

The structure thus far described is par 
ticularly adapted for application to a‘stump 
lformed by amputation ibelow the knee, and 
where the natural joint is missing I employ 
a knee-joint of the character best shown in 
Figs. 3 and 4. In this case the casing l0 is 
provided at its upper end with a filling-block 
43, formed of wood or other suitable material, 
the upper face of said block being provided 
with opposite inclined seats 44 and 45, in~ 
clining downwardly and outwardly from the 
center of a bolt 46, which forms the pivot 

The upper por 

ing lower inclined faces v48 and 49„secured 
in the lower portion of a casing l0', which 
may form a thigh member and may be of 

>the construction similar to that ofthe cas 
ing 10 and provided with a supporting-cush 
ion for the stump.l To each side of each 
block 43 and 47 are secured plates 50, termi 
nating in disk-shaped members 51, each pro 
vided with'ball-races 52 for the reception of' 
an annular series of antifriction-balls 53. 
Each disk isperforated for the reception of 
a pivot-bolt 46, having suitable adjusting 
nuts 55, by which the disks may be ‘adjusted 
to secure proper. operation of the bearing 
balls. In this joint the'movement'of the 
parts so far as regards the pivotal connec 
tionsshould be as free as possible‘and the 
friction reduced to a minimum. The joint 
is supported in proper position by a pair of 
compensating air-cushions 57 and 58, the 
cushion 57 being situated atl the rear >ot' thel 
joint and being somewhat> larger than the 
front cushion, owing to the greater range of 
movement which must be provided for 4in 
order to _renderthe device as much like 'the' 
natural limb as possible.. The cushions are 
arranged between the blocks 43 and‘47 inthe 
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substantially V-shaped recessesformed by ' 
the adjacent inclined faces of the‘blocks and 
`are connected together by a tube or pipe 60, 
which may be formed of rigid or of `flexible 
material, and one of said cushions is pro 
'vided' with an ̀ air-inlet tube 6l, having aA 

95 

suitable nipple for 'attachment'to’ the air'. 
pump. When the knee bends in the natural 
direction, as when >assuming a _sitting posi-l 
tion, the air will be forced from the cushion4 
57 through the tube 60 to the cushion 58, and 
when'rising the air will tlow in Areverse direc` 

This flow occurs alternately in ̀ oppo` tion. 
site directions during walking; but in the 
absence ofthe regulating device the air would 

IOO 

m5 

pass too quickly from one position to the". ^ 
other, and the cushioning effect would be 
lessened to a very considerable extent.l 

the air ̀ may pass from'one cushion to'the 

To Í 
regulate thepressure and the speed at which" IIO 

other, I employ a regulating device,jwhi`ch . 
may be in the form'ot` an ordinary metallic 
valve, or where a flexible tube' is employed 
I may use a plate 61', carried by a threaded 
rod 62, adapted to a lug 63, the turning of the 
rod forcing the plate into‘ contact‘with thev 
tube and governing the area of said tube.' In 
this manner the How of air from chamber` to 
chamber may-be regulated‘in order to retain 
to the fullest extent the cushioning effect 
necessary at each 4movement and at the same 
time permitting the passage of air and avoid 
ing undue pressure on the cushions. The 
movement of the` joint maybe restricted or‘7 
retarded'to some extentfby the employment 
of a spring 64, connecting the blocks 43 and 
47,'as indicated in Fig. l, and, if necessary, " 
these springs may be employed'between ‘ the 
members of the ankle-joint and the members 
of the foot-joint, as willV be readilyunder 
stood. , ‘ 

While the construction herein described ,and 
illustrated in the accompanyingv drawings, 

115 

125 



IO 

25 

30 

35 

45 

SO 

è 

represents the preferred form of the device, 
it is obvious that various chan ges in the form, 
proportions, size, and minor details of the 
structure may be made without departing 
from the spirit or sacrificing any of the ad 
vantages of my invention. 
Having thus described my invention, what 

I claim is 
l. In an artificial limb, the combination of 

the outer casing, with a stump  receiving 
pocket formed of a loosely-supported pneu 
matic cushion having a closed bottom and 
open top and located between the stump and 
casing, said cushion serving as the sole means 
of connection between the stump and casing. 

2. In an artificial limb, the combination 
with astump-receiving pocket, of a mechanic 
ally-operated pump operatively connected to 
a movable member of the limb and serving to 
artiiicially ventilate said pocket. 

3. In an artificial limb, the combination 
with a stump-receiving pocket, of an air 
pump having an outlet in said pocket and 
adapted to discharge a current of air there 
into to ventilate the pocket, and means for 
operating said pump. 

4. The combination in an artificial limb, of 
the casing,astumpreceiving pocket arranged 
therein, an air-pump comprising a bellows lo 
cated in the lower portion of said casing, a 
plate hinged to the casing and connected to 
a movable part of the bellows, a foot mem 
ber, and a fieXible connecting means between 
said foot member and said plate. 

5. The combination in an artificial foot, of 
the pivotally-connected body and toe mem 
bers, and a pneumatic sole having a con 
nected portion forming an air~chamber be 
tween the two members. 

6. The combination in an artificial foot, of 
the body member, a pivotally~connected toe 
member, a channeled plate carried by said 
members, and a' pneumatic sole having an 
outer portion shaped to engage said plate. 

7. The combination in an artificial limb, of 
two pivotally-connected members, a pneu 
matic cushion carried by one of such mem 
bers, and a pair of disks adapted for contact 
with said pneumatic cushion and having 
guided Shanks in operative contact with the 
second member, substantially as specified. 

S. The combination in an artificial limb, of 

Ítoegaat 

the foot and leg members having a pivotal 
connection to form an ankle-joint, a pneu 
matic sole on the foot member, a pair of com 
pression-disks carried by the foot member and 
adapted for contact with the pneumatic sole 
at the front and rear of the joint, said disks 
having shank members in operative contact 
with the leg member. 

9. The combination in an artificial limb, of 
a pair of movable members, a ball, a rectan 
gular shank secured to or formed with the 
ball and connected to one of the members, a 
pair of semispherical plates carried by the 
opposite member and adapted to embrace the 
ball, said plates being spaced to permit of 
the movement between them of the rectan 
guiar shank of the ball member, and a screw 
independent of the plate-securing devices for 
adjusting said plates. 

lO. In an artificial limb having two pivot 
ally-connected members, a pair of connected 
Huid-containing chambers situated one on 
each side of the pivotal connection between 
the members. 
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ll. In an artificial limb having two pivot-  
ally-connected members, a pair of connected 
fluid-containing chambers situated one on 
each side of the pivotal connection between 
the members, and means for regulating the 
flow of fiuid between said chambers. 

l2. The combination in an artificial limb, 
of a-pair of leg members having inclined faces 
to form approximately V-shaped recesses be 
tween them, a pivot connecting said mem» 
bers, a pair ot' triangular fluid-containing 
chambers situated within said recesses, a 
tube carried by one of the leg members and 
connecting said chambers, and means for 
regulating the fiow of fluid through said 
tube. 

13. In an artificial limb, a pair of leg mem 
bers having a pivotal connection, compressi 
ble chambers situated between said members 
and an auxiliary tension-spring connecting 
said members, substantially as specified. 
In testimony that I claim the foregoing as 

my own I have hereto affixed my signature in 
the presence of two witnesses. 

CHARLES P. WHITE. 
Witnesses: 

JN0. E. PARKER, 
FRANK S. APPLEMAN. 
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