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To all whom 27 ma-y CONLCETTL:

Be it known that I, JOHN F. READ, a . citi-
zen of the United States, residing at W’alsen-
burg,in the county of Huerfano, State of Colo-
rado, have invented a new ::Lnd useful Im-
provement in Artificial Limbs, of which the
following is a full, clear, and exact descrip-
tion, referenee bemn' had to the accompany-
1ng dra,wmﬂ's formmg a part of this speelﬁ-

cation, Whel ein—

qure 1 18 an elevational view, with the

shell or casing in section, of my 1mpmved

limb, 11111strat1ng the normal position of the
parts Kig. 2 is a similar view, showing the
position of the partswhen the letr isin a rear-
ward position, or the one assumed when the

wearer 1S seated, illustrating, also, in dotted |
lines, the uprlo'ht rearward posﬂ:lon of the

limb. Fig. 3 isa front elevational view, partly
in sectlon 1llustrating the adaptatlon of the
front Sprmﬂ's to the side equalizing pressure
springs. Fig. 4 is a perspective view of the
bearing fra,me for the several rods.
a plan view of the same. Fig. 61is a perspec-
tive view of the skeleton br1dge bearing.
KFig. 7 1s a plan view of the same. Fig. 8isa
perspecl:we view of the Splder-plate which

supports the inverted cup for the universal

joint. Fig. 9 is a perspective view of one of
the pivoted spring seats. Fig. 10 is a plan-
view of the spider for the 1nverted cup hear-
ing-piece. FKig. 11isan inverted perspective
view of thefoot-section, showing the pOSlthIl
of the slide in its bottom.

My invention relates to a new and useful

improvement in artifieial limbs, and consists,
generally stated, in the pecuhar form of con-
struction of the unwersal connections at the
ankle-joint, between the lower limb and foot
section, and, in the construction and peculiar
means of attachment of the different com-
pression and equalizing springs, which are in-
terposed between the moving parts, and in
other minor details of invention, all as will
hereinafter be described and afterward point-
ed out in the claims. -

In the drawings, A indicates the lefr Sec-
tion, above the knee-joint, which is a,da,pted
to be secured upon the stump of the limb of
B indi-
cates the lower limb section, to which the leg
section A is connected throuwh the medium

Fig. 5is

of the hlnfre joint b C indicates the foot sec-
tion, whlch has universal or ball-and-socket

_eonnectwns with the lower limb seection,

through the medium of a frame D contalned
therem and E represents the toe section,

P vota,lly attached Lo the foot section by a rod

e, extending there-across, which acts in the
capaelty as apivot. Thesedifferent sections
are composed of sheet metal, preferably of
aluminium, and form a casing for theinterior
mechamsm which is melosed therein, which
meehamsm finds suitable bearings in the ear
brackets or bridge pieces, whlch are brazed,
riveted, or otherwise secured on the inside of
this sectmnal shell, and which Wlll now be
described.

- Thelower end of the leg sectlon A is slotte.d
as at ¢ and has ar ra,nﬂ‘ed on each side of the
slot lugs or ears ¢’ in Whl(,h 1s mounted a rod
1 which I shall term the “knee” rod, passing
through the slot. The position of these lugs
is such that when the leg, as an entirety, is

subjected to ordinary use, the knee-rod will

have its bearing tothe rear of the hinge-joint
b, and in that position be at right angles to
the pivotal point or fulerum between the two
sections A and B, thus giving the rod a greater
longitudinal movement in walking, which
tenas to make its spring more Sensnwe and
quick-acting, but which, when the sections
are In position shown in Fig. 2, places the
pivotal point of -connection of the knee-rod
slightly beyond the line of the hinge- -joint 0,

{ which latter receives the thrust of the spring,

when the rod is so past dead center, thus re-

1 lieving the wearer from any concern to re-

tain the lower limb section in a vertical po-
sition when. he is seated. The lower end of
this rod passes down threugh a rocking block
2 which 1s pivotally mounted at about the
center of a skeleton bridge bearing, compris-

‘1ng, as shown, a cross-piece 3, which is se-

cared to the suie walls of the lower limb sec-
tion, two parallel pieces 3* which are secured

to the plece 3 and to the rear wall of the shell,

and four parallel pieces 3* which are secured

to the piece 3 and the front wall of the shell.

These parallel pieces 3* support eross-pieces
3" and 3’/ at their upper rear and lower front
edges, respectively, which, as shown in Figs.
4 and 5, are slotted longitudina,lly for the
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on each side of the foot section, which will

parallel pieces 3" also support cross-pieces | tend at all times to keep the foot straight,

3’ which are in like manner slotted longi-
tudinally,and through the slots in these cross-

pieces pass the “toe” and side equalizing |

pressure rods, which will presently be de-
secribed. The parallel pieces of this skeleton
bridge bearing are recessed at 3,37, and 3% on

the edges opposite the cross-pieces 3/, 3", and

37", respectively, in which recesses are re-

ceived the side lugs or ears of pivoted spring

seats, whose funetions will presently appear.
The rod 1 passes through theslotin the cross-
piece 3’ and is threaded on its end, and has

strung thereon a yielding washer 4, whose

position, relative to limiting the movement of
the rod longitudinally is determined by the
adjusting nuts 5. 'The rocking block, or piv-
oted spring seat, as it mmay be termed, 1s of a
construction such as shownin Fig. 9, wherein
2 represents the block formed with an open-
ing 2% forthe passageof therod therethrough,
which block is formed with lngs or ears 2 at
its sides, which are received in the recesses
3Y in the parallel pieces 3* of the skeleton
bridee bearing, and form the bearing for the
block, permitting it to assume aright-angular
position to the rod in allits positions, to offer
4 square seat for this spring. Surrounding
the rod above the block 2,is a spiral compres-
sion spring 6, just referred to, whose resist-
ance is regulated and adjusted through the
medium of the collar 7 and the set screw 72,
Passing through the cross-pieces 3’’” at the
upper forward edges of the parallel pieces 3°,
are rods 8, whose upper ends above the cross-
pieces are threaded to receive the adjusting
nuts 8* which regulate the positions of the
yielding washers 9. These rods, of which
there are two, and which I shall term the toe
rods, in distingunishment from the heel rod
hereinafter referred to, are provided with

springs 10, which are compressed between g

two pivoted spring seats 11 bearing in the re-
cesses 3%, in the parallel pieces 3%, and two
collars 12, which latter are adjustable through
the medium of the set screws 13. The lower
extremities of these rods are provided with
balls 14, which are received in sockets 15,
mounted on the twoforwardly-extending and
diverging arms D’ of the frame D. These
arms are provided with threaded bosses on
their upper outer faces, upon which rest the
sockets 15, which latter are preferably circu-
lar in form, to permit confining caps 16 to fit
over the same and hold the parts together,
making ball-and-socket connections. 'l'he
function of these rods is twoiold, one being
that when weight is put upon the ball of the
foot, the springs 10, will yield and permit the
rod to slide up into the section B, and when
the ball of thefootisrelieved of its weight, the
springs will exert themselves to cause the foot
section C toagain assume a position of equiiib-
rium; and the other is to take up lateral vi-

meanwhile permitting it to yield, should the
wearer step upon an uneven surface. The
lateral movement of the foot islimifed by two
stops ¢, located on the inside of the shell, as
shown in Fig. 3.

Passing through the cross-piece 3’, on the
upper rear edge of the parallel pieces 3 is a
heel rod 17, which is provided with a yielding

‘washer 18, adjusting nuts 19 on the upper

threaded end of the rod therefor; a spring 20,
and its seat 21, which is pivotally mounted
in the recess 3* in the lower edge of the par-
allel pieces 3% and an adjustable collar 22 for
the springs, which collar i1s pivoted to a set
screw 23. This rod 17 has a ball 24 on 1ts
lower end, which is received into a socket 29,
similar to the socket 15, which socket rests
upon the face of a threaded boss formed on
the rearwardly-extending arm D’/ of theframe
D. The ball and socket are confined by a cap
26, whose function and operation is similar to
the cap 16.

Near the lower end of the section B, is a
spider 27, which is formed with an interiorly
threaded boss into which a hollow stem 28 of
an inverted cup 29 is received, which stem
receives a jam nut 30 on its upper end. By
forming the stem hollow and making a small
opening in the top of the cavity of the cup
which leads into the hollow of the stem, an
oil receptacle is formed whose utility need
not be gone into in detail.

The middle portion of the frame D at the
junction of the arms D’ and D’’ is formed

‘with a crown 40 in the form of a semi-sphere,

which fits up intothe inverted cup 29 around
the base of which cerown are formed threads
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for receiving a confining cap 31, which holds

the parts together and forms a universal con-
nection between the section B and C.

The section or shell B 18 formed with, open-
ings b’ and b’ whose functions are to per-
mit the insertion of a keyor wrench to adjust
the set screws of the collars on the toe and
heel rods, respectively. |

The bottom of the section B is formed flar-
ing and concentric to the center of the uni-
versal joint, in order that no opening will be
made when the parts move, which would tend
to wear the stocking.

The bottom of the foot section is preferably
provided with a slide 33 which may be re-

i moved to permit access to be gained to the

interior for the purpose of removing lint, &e.,
which might accumulate therein, and repair-
ing, &e. Over the slide on the bottom of the
foot, I prefer to place a covering of felt or
other soft and yielding material which will
not wear the stocking when the shoe yields to
the action of the moving parts.

The operation is as follows,— (assuming
that the wearer bestanding, at which time the
leg would be in the position shown in Fig. 1):

bration by reasonof the springs beinglocated ' When the first step 18 taken, assuming that
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it be with the natural limb, the first change |
in the relative position of the parts will be at

the ankle joint, which is the resultof the foot
section remaining comparatively fixed and

the lower limb section moving forward. This
- will compress the springs.10, on the toe rods

8, and Dy a combined movement, the wasber
on the heel rod 17 will strike against iis seat

21 where it will be comparatively fixed in its

relation, and at which time the limb will be

in such a position, to the rear, that it will be

ready to receive the weight on the ball of the
foot and respond by impelling the body for-

ward. When the limb is lifted to be carried-

forward, the compression of the springs 10
exert themselves.over that of the spring 20,
and the parts will assume a position as shown

in Fig. 1, until the foot is placed upon the

- ground, when the heel will strike first, there-
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- the springs 10 either to one side or the other,
- as shown in Fig. 3, and take up such lateral:

- cated to the wearer.
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by compressing the spring 20 on the heel
rod which will yield to the pressure, and by so
doing take up. the shock or jar which would
otherwise be communicated to the wearer.
Should the foot be placed upon an uneven
surface, it will yield by the compression of

twist which would otherwise be communi-

The knee-rod in all
these positions, will yield to accommodate the
difference in the normal positions of the sec-

tions ‘A and B, and will ter'd at all times to

keep them straight. Should the wearer de-
sire to seat himself, the two sections A and B
will turn upon their pivot b compressing the
spring on the knee-rod, and forecing said knee-
rod beneath the pivot, which gradually re-
duces its tendency to straighten. the parts,

- until 1t has passed dead center, when the two

shells, coming in contact with each other, act
as & stop and prevent further movement.
Having thus described my invention, what
I desire to elaim is— -
1. In an artificial limb, the combination
with the leg and lower limb sections pivoted

together at the knee joint, of a knee-rod piv-

otally attached to the leg section to the rear
of the knee joint, and slidingly connected to
the lower limb section, said rod being sur-
rounded by a compression spring, and check
nuts, substantially as deseribed.

2. In an artificial limb, the combination
with the leg and lower limb sections pivoted
together at the knee-joint, of a knee-rod at-
tached to the leg section to the rear of ‘the

knee-joint, a cross-piece in thelowerlimb sec-

tion through which said rod passes, a yield-

ing washer on the rod beyond the seat, check

nats for adjusting the washer on the rod, a
spring, a pivoted seat therefor through which
the rod passes, and an adjustable collar on

the rod for regulating the compression of the |

spring, substantially as and for the purposes
described. | |
3. In an artificial limb, the combination

-with the sections A and B pivoted together,

3 -

of a knee-rod attached to the upper section

and having a check connection in a bridge

bearing piece in the lower section, a spring

surrounding said rod, a foot section, a uni-

70

versal connection between the foot section

and the lower limb section, and- heel and toe

‘rods attached to the foot section and having

a check:connection with the lower limb sec-
tion, substantially as deseribed. |
4. In an artificial limb, the combination

with the lower limb section and foot section,

of a universal joint between the two sections,

and toe and heel rods having ball and socket

connections in the foot section, and sliding

check connections in the leg section, substan-

tially as described. - - |
5. In an artificial limb, the combination
with the lower limb section having a spider

formed with an interiorly threaded boss at -

its lower end, an inverted cup mounted in the

spider, a foot section, a frame in the foot sec-
tion formed with a erown orsemi-spherically-
shaped projection which fits into the inverted.

cup, said projection being threaded around

“its base,and a confining cap which is received :

on the threads and retains the inverted cup

-1n position, substantially as described.
- 6. In an artificial limb, the combination
with the sections B and C, of auniversal con-
| nection therebetween comprising a spider 27

mounted in the lower end of the section B
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and formed with an interiorly threaded boss, :

an inverted cup formed with a hollow stem -

which is serewed into the boss, a jam nut on

the end of the hollow stem, a semi-spherical

| bearing surface which is mounted in the sec-
| tion C and which projects up-into the cup,
and a confining cap which is serewed on the
105

projection for holdingthe parts together, sub-
stantially as deseribed. ‘ -

- 7. In an artificial

connection with the lower section B, a bridge
bearing piece in the last-named section, a

100

limb, the combination - =
~with the two sections A and B pivoted to-:
gether, of a foot section having a universal

I10

knee-rod attached to the section A and hav-

ing a check connection in the bridge, toe and

heel rods universally connected "in.the foot

section at its front and -back, respectively,
and having check connections with the bridge
piece, substantially as deseribed. -

In testimony whereof I heretnto- af

13th day of Juiy, 1893. =

"Witnesses: . .y
HF.oR. CORNWALL,
HucH K. WAGNER.

| 1X my
signature, in presence of two witnesses, this:

JOHN F. READ.
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