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UNITED STATES

PATENT OFFICE.

JOHN A,

PEER, OF NEW ORLEANS, LOUISIANA.

ARTIFICIAL LEG.

SPECIFICATION forming part of Zetters Patent N 0. 848,345, dated April 24, 1900,
Application fled June 15,1899, Serial No. 720,614, (No model)

To all whony it may concern:

Beitknown that I, JOHN A. PEER, a ¢itizen
of the United States, residing at New Orleans,
Orleans parish, Louisiana, have invented cer-
tain new and useful Improvements in Arti-
ficial Legs; and I do hereby deeclare the fol-

" lowing to be a full, clear, and exact-descrip-

tion of the invention, such as will enable oth-

* ers skilled in theart to which it appertainsto
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make and use the same.

My invention relates to improvements in
artificial legs.

One object of my invention is to provide
an artificial leg whose movements will more
nearly resemble those of the naturalleg than
any artificial leg héretofore known to me.

A furtherobject of my invention is to avoid
the dangers of breakage at the joints, which
have been common in artificial legs hereto-
fore construeted, to provide for the ready ad-
justment of the joints, and to take up auto-
matically all lost motion in such joints.

With these main objects in view and some
others which will be obvious to the skilled in
the art my invention consistsin the features,
details of construction, and combinations of
parts, which will first be deseribed in connec-
tion with the accompanying drawings and
then particularly pointed out in the claims.

In the drawings, Figure 1 is a side eleva-
tion of an artificial leg embodying my im-
provements; Fig. 2, asimilar view taken from
the opposite 'side, showing the. knee-socket
swung over;
view of the entire leg on the line 3 3, Fig. 1;
Fig. 4,alongitudinal section of the foot; Figs.
5 and 6, detail perspective views illustrating
the two parts of a toe-joint; Figs. 7,8, and 9,
detail elevations of one form of ankle-joint
employed by me;: Figs. 10, 11, and 12, similar
views of another form of toe-jointemployed
by me; Figs. 13 and 13%, detail elevations of
two forms of knee-socket-fastening devices
which may be employed in connectmn with
myinvention; Fig. 14, a plan view.of the ven-
tilated sturnp pl%te I‘los 15and 16, a detail
section and side elevation, respectively, of a
knee-joint and knee-joint bolt; Fig. 17, an
elevation of the mechanical sinew; Fig. 18, a
sectional view illustratinga modified form of
ankle-joint-fastening device embodying my
invention. Fig. 19 is an enlarged detail sec-

Fig. 3, a transverse sectional.

‘tional view of the knee-joint bolt and stay-

plates separated from each other, the latier
being partly broken away.

For the sake of -perspicuity I'will deseribe
my various improvements in. artificial legs
under the following heads:

I. The knee-joint.

II.  The ankle- ]omt

II1. The toe-piece and the toe-gomb

I1V. The thigh-socket.

V. The altIﬁCIaI calf and its ventilated
stamp-plate.

1. The knee: Joint —Each knee-joint com-
prises two sets of joint mechanism, one set
for each side of the leg, each -set, further-
more, comprising an upper and a lower stay-
plate, a joint-bolt, a mechanism which I will
term the ‘“ mechanical sinew,” and suitable
cushioning devices. :

I will now describe in detail one set of joint
mechanism, it being understood that the cor-
responding sets of joint mechanism forming
a knee-joint differ from each other only in
being ““rights” and ‘‘lefts,” terms which will
be fully understood by thoseskilled in the art.

Referring to the drawings, A is an upper
stay-plate, provided at ¢ with an npward-ex-

tending socket having an opening in its bot--

tom, as shown at ¢’ in Fig. 19. In front of
and below the said socket o is arranged a
downward - extending socket a® to carry a
cushion. The upperstay-plate A is also pro-
vided with a downward-extending lug or ear
a®, Fig. 19, which is offset laterally, in the
present case toward the inside of the leg.

The lower stay-plate B, which coacts with
the upperstay-plate, has a downward-extend-
ing socket b, provided with an opening b’
above it, as shown in Fig. 19, and with a sec-
ond socket b?, Figs. 1 and 2, ‘which extends
upward and Whlch is in front of the socket b,
being also arranged to come opposite the
downward-extending socket a® of the upper
stay-plate. The said lower stay-plate B also
has a lug or ear 0® projecting upward, which
lug or ear is offset laterally, in the presentin-
stance away from the leg.

Each lug or ear a® 0% is provided with a bolt-
hole, o and b%, as shown, theinner and outer
faces of thelugs o® and 0® being countersunk
around therespective bolt-holes,as will be seen
in Fig. 19.
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posite eaoh other in sueh a position that their |

respective. bolt-holes will 1e01ste1 with each
other. -

“The lugs a® b%of each palr of stay- plates A
B are movably connected in proper -opera-

.. -tive relation by means of a knee pivot-bolt’
" G, Fig. 19, which has'a central “portion com-"
prising a 0froove substantially senuolreular,‘

as mdlcated at ¢, and a‘flange ¢’ at eachside
of 'said. groove. " The bolt progects at each

St end: beyond the flanges ¢/, as shown at. % the.
. extreme énds being reduced somewhat in di-,
Eachreduced end is
S amanoed to receive a washer C’; as will be ex- |
B ]

ameter, as shown at e,

plalned hereinafter. -

. In assembling the two’ stay plates one: pro-l
' ;;]ect,lno' end c? of the bolt is inserted in the
opening in thelng of oneé of the stay- pldtes—,
-« for example, the opening in the lug a? of the’

upper stay-plate A.  (See Fig. 15. )

sunk: por‘mon of ‘the lu , whereupon the end

“ignowsecured tothe: oppos1te end of the pivot-

30

. bolt in-a ‘similar manner.

- At this stage. of
the construction we will have.an upper and:

alower stay-plate A and B , respectively, each:

" pivotally connected- to the pivot-bolt C by

35

40

means-of their lugs, which will be separated,
from each other by the two flanges ¢ and'the:

groove ¢, while-the axes of the soekets aba?
b2 will all' be in one vertical plane. .

~In the sockets a? b* rubber pluo"s are in-
serted, which of course will come into contact
with each other when the two stay-plates
movein one-direction, thereby yieldingly lim-
iting the movement of the stay-plates about
theu- commonaxisinthe said direction.

. ‘stay-plates about their common axis is lim-

45

50

ited by the contact of thesides of the"stay-
plates. The pointsof contact are indicated
at at b%, respectively, Figs. 1 and 2. »

T will now proceed to deserlbe what I tefni '

the “mechanieal sinew.”. ThlS consistsof a
pair of bolts D D', Fig. 17, threaded at the

~outer ends, upon. which are screwed ad]ust—

ing-nuts d d', Fig. 15, provided with pin-’

‘ holes d to receive the end of an ordinary ad-
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_justing-pin, spanner, or the like.

The inner
ends of the bolts D D' are connected by a

knuckle-joint of the usual kind, as shown at .
One of the said bolts is also pro--
v1ded witha square portion d*, whichisof such:
awidth as to'be nearly equal to the distance:

d?, Fig. 17.

between the flanges ¢’ of the pivot-bolt C, for
a purpose heremaftel described. Before the
two stay-plates A-and B are pivoted together,

as above described, the mechanical sinew i

putinplace by 1nsertmd the 1espect1ve ends of
‘the bolts DD’ through the openings a'b'; Fig.

19, in the'bottoms of their respective sockets

a b, after Wthh elasmo washers E E’ are;

There- |-
“upon the corresponding washer C'"1is glipped
-upon the respective reduced end ¢, which:

- ‘projects slightly beyond the- stay plate log..

- .+ The washer is afranged to enter the counter-

.25

The.
‘movement in the opposite direction. of. the

sllpped over the ends of said bolts D D' and

“allowed to-enter the said sockets, the adjust-
‘ing-nuts being then screwed upon thethread-
‘ed ends -of the bolts, care being taken that
_m assembling all the partsof a JOlnt mechan-

ism the sw1vel -joint’d3 connecting the bolts

‘D D’ is arranged to permit the movement of
-the stay pldtes about their axes, while the

squared: portlon d* remains between the two

flanges ¢’ of the pivot-bolt C or in the space
_between thelugs a3 b% thereby preventing the
‘turning of the bolts D D’,:and hence:retain-

ing them in- their proper opemtlve relation.

It is to. be noted thatin my construetion
ﬁ the swivel-joint.d% of - the two bolts: D.D’ is
‘normally in close contact with the pivot-bolt.
‘Hence as the two stay- -plates A'B are swung

troim their normal position toa position where

“their lonvltudlndl axes’are at right angles to
each other the ‘mechanical sinew: W111 com-
.press- the:elastic -cushions through which it .
‘passes, and the'two bolts' D D’ for ming said
“mechanieal:sinew will also:lie with l:helr axes

at-an angle to-each other, turnmv on their

swivel: ,]omb ds.’
of the pivot-bolt may bo. riveted to hold the. |-
“The other stay-plate

In ‘my.improved: knee ;]omb whlch com-

prlses two mechanisms suchag: J ust deseribed, '
(with the difference that.one is a right and

the other a left,) the lower stay-plates are

‘screwed or otherwise fastened to the lower
leg portlon F, asshown, while the upperstay-

plate-carries the knee- soeke’o being bolted,
riveted, ‘serewed, -or other'wwe fastened to
said knee socket,. -

In the ordinary use of an artificial leg em-

bodying my impreved knee-joint:the normal "
" position of the knee-joint device will be with

the two lower cushions in contact with each
other. "Hence these cushions and the pivot-
bolts C will transmit the weight upon- the
knee-socket tothe ground in an elastic man-
nerand-without jarring the stump of the limb
which ig secured to the artificial leg.  In walk-
ing the mechanical sinews will com press their
cashions as the lower leg portion F is bent
backward at the knee-joint at the time when

the other leg has moved one step forward.

Therefore when the artificial leg is raised

“from the ground for the nextstep the mechan-
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1_041 sinew, owing to the'elasticity of its.cush- -

‘iong; will pull'the lower leg portion into line

with "the knee-socket, Lheleby causing the
lower.leg portion to swing forward, Wheleby
it.comes into position for the next step At

‘the same time the cushions of ‘the-mechanical

sinew take up all lost motion which might
arise in the knee-joint from wear, this lost
motion being taken up automatlcally, owing

to the fact that the said cushions of the me-

chanical sinew maintain ‘a pressure on the
jomt and thus keep the parts from rattling.
It'is to be particularly noted that in my

improyed knee- joint ‘when' the wearer- sits

down, and. thereby brings the knee-socket atb

'_an angle to the lower 1e<r portion, the mechan-

ical sinew is bent on 1ts sw1vel-301nt 80 that

the cushlo_ns -of ‘the said mechanical sinew
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pull at an angle to each other, the strain of
each cushion tendlnv to draw the correspond-
ing opposite bolt 1nto close contact with the
pivot-bolt C. Hence as the wearer sits down
there is but little or no tendency on the part
of the mechanical sinew to draw on the lower
leg portion. This is a great advantage, since
it.allows the leg to be bent at the knee with-
out great effort on the part of the wearer.
II. The ankle-joint.—My improved ankle-
joint eomprises an upper part G and a lower
part &', one of which is provided with a ball
9 and the other with a corresponding socket
¢', arranged to coact with the ballin the usual
manner. . Both the ball and socket are pro-
vided with central openings ¢* preferably
flared, as shown.. At the outer side of the
parts G G’ are formed sockets, as indicated
at g% One of the parts—as, for example, the

part-G'—is provided with a pair of projecting

semicircular ears g% arranged to enter corre-
sponding bearings ¢° in the opposite part G,
the said ears g* and their bearings ¢°together
forming a swivel-joing, this being possible for
the reason that the faces of the two parts G

_ &' slope at an obtuse angle away from the
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axis of the joint, so that when the ball and
socket are in contact and the ears g* resting
in their bearings g° there will be a space be-
tween the two faces of the parts G G’ at the
outer edges away from the axis of the joint.
The said parts G G’ are provided with corre-
sponding registering recesses arranged to re-
ceive rubber or other elastic cushions. In

Tig. 8 four of these cushions ¢® are shown,

while in Fig. 3 1have shown asingle circular
cushion ¢% surrounding the ball and socket.
In order to hold the two parts G G’ together,

a central bolt H is passed through the open-‘

ing in the ball and socket, respectn ely, and
also through elastic cushions g% which are
located in the sockets ¢%, the bolt H having
a slotted head or screw-head at the lower end
and a nut or the like at the upper end.

In uniting the foot to the lower leg portion
by means of myimproved ankle-joint I form
the usual sort of socket in the uppeér or ankle
portion of the footpiece I.and screw.one of
the parts, as G, to the footpiece I, and bolt
the other part G to the lower end of the leg
portion proper by suitable bolts passing
through a plate, as shown. The bolt H isthen
put in place to unite the two parts G G', thus
uniting the foot portion of the artificial leg to
the lower leg portion, the said bolt H being

inserted into place througha hole7in the bot-

tom of the foot portion. Through the hole ¢
the said screw-headed bolt may be reached
withaserew-driver in 01del to adjust theten-
sion of the joint.

I11. Thetoe-piece and its swivel-joint.—One
of the most important features of my inven-
tion consistsjof the formation of the toepiece
and the relative location of the axis of the
joint of said toepiece, as will -be more fully
understood from the description hereinafter.

Referring to Fig. 4 of the drawings, O is the

]

toepiece, arranged to be connected to the foot
by a suitable joint device, such as the one
hereinafter described. The axis oof the joint
is located above the bottom surface of the toe-
piece, and the said toepiece. extends rear-

Vi

ward of the vertical plane passing through -

said axis, said toepiece thereby partaking of
the nature of a lever of the first order ful-
crumed at the axis 0. The toepiece has a
movement about its axis from a position
where the bottom surface of the toepiece may
rest firmly on the ground, as shown by the
full lines in Fig. 4, to a position where the
front portion of the toepiece is inclined up-
ward and forward, as shown by the dotted
linesin Fig. 4. - Thelatter position I will call
the ‘““normal” one, and the toepiece is re-
tained yieldingly in said normal position by
suitable elasticor yielding means, preferably,

however, hy the toe-joint, which will be de-

scribed hereinafter. Hence when the front
portion of the toepiece is in its normal posi-
tion the portion back of the vertical plane
through the axis of the toe-joint will extend
downward below the surface of the bottom of
the foot portion I, as will appear from Fig. 4.
Consequently when the artificial legisswung
forward in taking a step the heel comes into
contact with the ground first, and then as the
weight of the wearer is brought forward, and
the calf of the leg assumes a more nearly up-
right position the rear portion o' of the toe-
piece is brought into contact with the ground,
thereby forcing said rear portion upward,
while Lhe front portion of the said toe-piece

‘is thereby forced downward until finally the

bottom of the toepiece is bronght into close
contact with the ground, thus giving a full
and solid bearing of the entire bottom sur-
face of the foot on the ground at the moment
when the whole weight of the wearer.is
brought upon the at‘tlfl(‘ldl leg, and when the
other leg is about to make a step. While
this is belnd done the heel of the artificial

leg israised from the ground, while the bot-

tom surface of the forward part of the foot
portion proper and the whole of the bottom
surface of the toepiece sustain the weight of
the wearer, the heel and the foot portion
proper of the artificial leg swinging upward
with the axis o as a center of motion. -Then
as the next step of the artificial leg is com-
meneced by lifting the latter. from the ground
the front part of the toepiece will be 1nclmed
with relation to the foot portion proper—that
is to say, will be in its normal position as it
leaves the ground, in which position it is held
by the elastic or yielding means in the toe-
joint mechanism, so that as the artificial leg
is swang forward in makiang its advancing
step the toepiece will have no tendency to
drag along the ground. By this means a nat-
ural action. of the toepiece is effected and
there is no danger of the wearer ‘‘stumping
his toe” (as it is commonly called) and fall-
ing as a result thereof. Atthesame time by

my construetion when the weight of the
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wearer is brouoht upon the artificial foot the

toeplece is capable of sustaining and does
sustain. its full share of the Wel"ht of the

wearer, and: there is no fendency of it to yield

or-spring away from-the ground. Thus, as

- will be'seen; the said toepiece becomes an im-

1o

15

portant aid in walking, just as the toes of the-

patural foot do - Another advantage of this

" combination is that tension of the elastlc or
-yielding. mechamsm of the toe-joint need not
"be much, since:the action of the wearer in-
- walking serves to bring the toepiece into its |
normal - position,-and 1t is only required of
‘the said: elastic or. yleldmd mechanism that

it 'maintain‘the toepiece in ‘said normal po-
sition, the said elastic or yielding mechanism
havm(r butlittle funection in moving: the toe-

. piece foits normal position.

20

“In viewof the fact thatin my consbl uctlon

’vI cduse.the toepiece to assist mdterlally in’

mamtcumnd the balance of the wearer; and

. hence in: suppormnd some .of the Wewht of

-+ said wearer, itbecomesimportantto have the

25

toepiece conneeted tothe foot. portion proper
by a joint which-will not~be broken under
the load to which it is ‘subjected.. I there-
fore employ a Jomt device which is substan-

. ‘tially the same in: general principles. of .con-

‘.3’0

35

- struction as either the ankle-joint shown in’
Fig. 8- or that shown in Fig. 7, which “have
.been heretofore described, the O'nly difference
‘being that the toe-joint device is usually and
_prefelably‘som'ewhat smaller than -thé “joint:

device employed as-an.ankle-joint, and, fur-
thermore, said toe-jointis located so that the

. plane of division between' its.two parts is in-.

~-clined upward and forward, as shown in Fig.

40,

"4, whereby it results that the connecting-bolt

(wh1ch ‘unites the two portions of the said
toe-joint device) projects forward and down-
ward and has its serew-head 7° located in-a

_ recess at the bottom of thetoepiece, said re-

- cess-‘being shown at ¢t in Fig. 4

45

1anuement the adjustment of the tension: of
the kelasvtlc cushions of the joint device may

be' done’ readily and without requiring the |/

- ‘dismantling ‘of any part of the artiﬁcial‘leg-,_

;.50

55

- it being only necessary to apply a. screw-
- driver: fo the said screw-head ¢ and turn the
same in-either direction, aceording asitis de:-

sirous to increase or decredse the tension of
the elastic eushions or to take up wear in the
ball-and-socket connection: .

IV. Thethigh-socket.—In 0'eneral th1s com-

prises the front piece K; made of anysuitable
material, such as sole- leatber and preferably
smooth in front, the said front piece being
connected to. the upper stay-plates A; as here-

- inbefore described. - The back piece 'L of the

6o

65

thigh-socket is made so that it may be opened

in order to-allow the insertion of the stump
. of the wearer..

In i my preferred form of con-
struetion, as shown: in Fig. 1, T unite the back
piece, which is prefelably of sole-leather, by
means of a hinge [, to one edge % of the front
piece K. * The othe1 edge of: sald back piece

L may be detachably secured to the corre-

By this ar-

spondmu edge of the front p1ece by any suits
able fastemno or locking device. In Fig. 13
I have shown buckles. and straps- employed
for this purpose, said figure also illustrating
an ordinary riveted connnectlon j instead of

the hinge, while in' Fig. 13* I have shown a,

lacing ;" in place of such hinge. -
V.. The artificial. calf or lower leg portion

and its ventilated stump-plate.—This part of

70

my invention relates to the means for venti-

lating the stump and for: permitting the fit- -

ting of theleg to wearers having- different

'lenvths of stumps' which end below the knee.

For this' purpose -my"invention consists in
making the interior of the lower leg portion
shvhtly conical.and. prov1d1n0‘ a‘'stump-plate

:N; Fig.:14, having a thick rim: 7 and a plu-

rahty of venmlatmw holes, as shown at =/
The leg is also prov1ded toward. the rear with

lonmtudmal 'slots or openings n? for the en-
‘trance of the air to the interior of thelegand

to the stump. of the wearer.. When the leg

‘embodying my improvements is to be ﬁtted
to a wearer having a stump ending between.
the knee and ankle, the knee-socket-is left
open‘at the bottom in.order that the stump

may project through into-the interior of the
lower leg portlon -The -ventilated: stump-
plate N is then turnéd off until it is-of such
diameter that it will drop. down: into the inte-
riorof the lower leg portion untilit is stopped
at the proper pomt for the reception of the
stump.of {he wearer. It is to be understood

.that a pad of open -work material is to be

placed on top of the stump-plate to receive
the end of the stump.

In.conclusion it is to be understood that
whenever in the above specification I -have

“referred to ‘‘cushions” or similar elastic de-

vices these may be of india-rubber or made
of metallic springs, as desired, a]thou gh Ipre-
fer the rubber devices. .

Having thus fully described my 1nvent10n,
what I claim as new, and desire to secure by
Letters Patent of the United.States, is—-

1. Inan-artificial leg, a knee- -joint compris-
inga pairof upper stay-plates, a pair of lower
stay plates, pivot-bolts uniting said stay-
plates and swiveled bolts bearmo against the
pivot-bolts and y1e1d1n0'1y connected ‘to the
stay-plates. ‘

" 9. In an artificial leg, the combmatlon with
an-upper stay-plate having a' socket and .a
lug,of alower stay—plate'having_a correspond-
ingsocketanda lug,a pivot-bolt on whicheach

swiveled joint, bearingagaingt the pivot-bolt
and having their ends exten_dan' through the

-.sockets; nuts ou.the 'plo,]ectlnv ends of said

bolts and elastic’ cushioning  devices in.the
sockets and beneath thenuts.

8. In an artificial leg, the combination with
an upper and.a lower stay plate, each having
alug offset laterally in correspondingly-op-
posnte directions, a pivot-bolt provided with

flanges and ‘connecting the said lugs, wash-.

ers on the ends of the Dpivot-bolts and coun-
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'vlug is: pivoted, a pair-of bolts connected by a -
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tersunk into the lugs, and a pair of bolts con-
nected by a swivel joint and bearing against
the pivot-bolt, one of said bolts being pro-
vided with an enlargement intermediate the
flanges of the pivot-bolt whereby rotation of
said bolts is prevented, means for yieldingly
connecting the ends of said bolts to the up-
per and lower stay-plates, and cushioned stop
devices for limiting the angular movement
of the stay-plates.

4. Inan artificial leg, the combination with
a footpiece, of a toepiece having a rearward-
extending portion normally projecting below
the bottom surface of the toepiece, pivoted
means for connecting the toepiece to the foot-
piece, the axis of said pivotal means being
forward of the said rearward-extending por-
tion, and yielding means for holding the toe-
piece in the normal position. ‘

5. In an artificial leg, a joint device com-
prising two parts, one provided with a ball
and the other with a socket, one part also
having projecting ears with rounded ends,

the other having corresponding recesses to-

receive said ends a yielding cushion arranged

between both of said parts, a bolt passing.

through the ball and socket, and yielding
means surrounding the ends of the bolts for
keeping the parts tight. - '

6. In an artificial leg, a joint comprising
two parts having coacting faces receding from
their actual line of contact, one part having a
ball and the other a socket, one part having a
pair of ears with rounded ends and the cther a
pair of corresponding recesses to receive said
rounded ends, a cushion device located be-
tween the two parts and acting on each, and
means for holding the parts togetherin a yield-
ing manner.

7. In an artificial leg, a footpiece, a toe-
piece having a hole, a joint connecting the
toepiece to the footpiece and comprising two
parts, one secured to the footpiece and the
other to the toepiece, the plane of division of
the two pieces beinginclined upward and for-
ward, and a bolt device sloping forward and
downward, said bolt device connecting the
two parts of the joint and having its head op-

posite the hole in the toepiece, whereby the

joint may be adjusted from the bottom of the
toepiece.

In testimony whereof I affix my signature
in presence of two witnesses.

JOHN ‘A. PEER.
Witnesses: B
EDWARD HOWARD,

JorN W. THOMAS.
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