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Bpecification. o -
My invention relatos to artificial limbs, the
B

- BLOO

20

- asection through apout the lin

CORR

LIt

e

5 o

caster, Hngl

5 wear, and absence of noise in’

- & construction suitabl .
~nearer the knee-joint than that shown at Fig.

to Big. 9,
“when a rabber bulifer is
cankle-joing,

. thereof,

Bhe knee,
cateh-plate with hooks corresponding to the |

bt L. Yoo o

PaTeNT OFFICE.

- RICHARD B DANIELS, OF ROCUDATE, ENGLAND, o
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-y

-
- . 1'.1

. SPECIFICATION forming park of Letters Patent Mo, 640,540,

.ﬁjﬁpplir:ﬁﬂnﬁ filed J tﬂy aly 1
To all whoms it may CONCETTL:
- Beitknown that I, RicHarp E
¥
residing 8t KHoehdale, in the con

nty of I.an-
and, nave invented new
fulimprovementsinand Relatingto Artificial
Legs or Limbs

objects of my invention being to provide for

e

[ —

and uso-

every variety of eircumstances atfendin g R~

putations, whetber above or
and 1o combine lightness of
cility of application to the

below the knee,

wWearer, ease in
_ Lise,
¥ lmprovements will be readil
i on referenceto the

M
ings. . R
Iigure 1 is a side elevation, the lower part

in section, of an artifieial limb with my im-

provementy attached thereto. g, 1° shows

&

L. Iig. 2is a side elevation in section of an-
other artificial limb with ankle - joint and

knea-joint similar. Hig: 8 is a
abright angles o Fig, 2, the se

. b a _ ctloh running
through the heel and th

e upper parb, showing
e for an amputation
I

A o

Ifig. 2* shows a detached part applicable

: gy ,, FJgS, ﬁﬂ? E“}b: SL; 3_15}
modifled forms or

joint. Wig, 5 shows a fice view of one of the
spring - straps hereinafter described.  Figa.

5 and 5' show papts of a sprin g strap or link

colled, spring.  Figs. ¢ and 6* show modified

A Pon Fig,

section taken

3 .3{:} and 4 show
arrangements of ankle-

used in place of a

formg of joint-ping for the ankle-joint, Fig.-

my pnsumatic toe
applied to a foot with stiff

718 & section showing how
and heel can be

and i
fixing the foot and the band fo
pogumatic casing.
tion one form of th
knee-joint similar

Fig. 10 shows in eleva-
e thigh piece or cover and

to that shown on Fig. 1,

~ the cover heing unfastened and the remov-.
~ able tongue or socket
knee-joint belng werel

y an auxiliary to a
16 amputation is below
g, 10° shows an elevation of the

. F

£ U

nainral joint where the

¥ig. 8is an external elevation.
8. J shows detached the bols
raecuring the

strip displayed, the

_ leyesin
itk D KDWIN DAN-
tLS, & subject of the Quesn of Great Britain,

- _ b or - bands, .
woight with fa- |

| y under- | 2
accompanying draw-
o | | '-ﬂrimﬁmr!aim.ilar:yialdin'g material ¢, and a sec-
also secured to the side irons 0,
the joint,

material cissecured
| plates ¢ ¢* Dolted or.
' clamped  together an

irates how the

Lo use, as hereinafter

ond pin d,

‘of the plates, ¢/, being gen

. with & leather or

If a'strap ¢ is used without a s pri
preferable in the case of a knee-joint, (see
Figs. 1-and 11,) these two tinks ¢ and & are

dated.ﬁ’ anuary 2, 1960,

898, E S&risﬁ!l H:u;_ 63712'?3, (N 0 modsl.)

—r—— e,

ft-h’ief":-Sd'éket-strip-.?(jr tongue. Fig_ 11

shows an inner side slevation of a thigh-cover

‘with the form of knee-joint sunitable for am-
putation above the said joint, the latter be- 7
, &nd this fgure illus-
-piece
shown de-

ing shown in section |

Ainner side of the thigh
18 supported by the band or atrap
tached at Fig. 12, Figs, 13
tached views of the bue

and 14 are de-

| & | deseribed.
16, and 17 show their application

to straps

The first part-of my itivéi} tion relates to
Joint which is applicable to both
knee. It consistsof a

oa

'.d.i-i? i dagd

» 9, and 4, secured to the side irons )

supported in a bearing of leathey

)

of the limb,

forming a stop to limit the action of
as shown. - The yielding
between two metal |
tog d suitably supported
either by the foot e or the thigh-piece 7, one

K

E

¥

kles which T propose .
IMigs. 15,

a 6y
_ ankle and
stud or pin «a, Figs. 1,

70

75

erally in the form

of 4 cap bent around the end of the 'ij@m‘ing |

and formed with a screw ¢8
3%, however, shows the
disposed between and ber
that the lower pidrts of the said material are
stopped by the stop-pin d.  The regr of this
bearing is connected by
sired, a link ¢ and metal or rubber aprin
to a point ¢’ about one-third of the w
down the shank part of the leg

{ar
"o

;and the front

at the end. Tig,
yielding material so
and beneath the plates ¢ ¢?

& 8irap g or, if de-

g™
ay up or

8o

of the bearing i3 connected by alink orstrap

h, looped around the plate
R to a second point L™ a
level. Thecentral spindle
springs g~ X work, is

other suitable protection, as
seen at o, Fig, 4 ' med
from elicking or saring against the spindle.
7,

W

connected to a lever 4, piv |
irons 0 of the shank of the limb and resting
agaiust the stop ', A great ad vantage in this
arrangement is that the front spring A~ will

oted to the side

¢, and a spring
t about the same
, around which the
preferably provided

go -

y 10 prevent the metal spring

o5

which ia

EQO

in the -cas6 of a knee-joint be so arranged
with regard to the pivot or joint ¢ as to have



by a spring

10

S, i

three actions: Tt will hold the 51]&111{ normally 1 cnahlon 71..-, .'Fw 4.
straight with the thigh, it will aliow4he bend-
ing of the knee- 301111: when the svearer is sit-
‘ting down, for example, and -will effect the
‘further motion of the shank, say to draw the
foot beneath aseatwithout m‘mual assistance.
- Imayin some cases connect the thigh to the.
“rear or heel part of the foot (say the cap c')
o and strap, as dotted at Fig. 2, and |
.dlupensc with the back strap ¢ of the ]{11e6~'--

: ..;]011113

Is;_
- of Lhespun grorh*,

~ g* b4, Fig. 4, lines the end of the metal loop, -
| and in the case of the rear spnng ¢ a collar

~ ¢° and leather or other buffer ¢® are fixed on -
20

 The spl ings qx hx wor]«.. W lthm thu metal loap |
. or strap ¢° hg respeetwely and an adjustable
~ sliding budge -piece ¢* I3, preferably made of
1eather regulates the Strenﬂ‘th or resistance |
A slmﬂa,r leather piece | -

the central spindle to limit the action of the

spring,or a rubber buffer may be used instead

25
~ mentatthecenter, as shown detached at Higs,
6 and 6*, toallowlateral and diagonal flexion, .

~ be fixed to the foot e, as seen at Fig. 3%, the

~ gprings g* KX being levelsed and passing IHLO"
A cawty in the fact e and the bearing cc' ¢*
being fixed to the side irons of the %ha,nk

| Thlﬁ Flg 3* shows the side iron and the pldte

¢’ eombined in one piece, and 1in some. case%.
- where there is no roowmn for the springs g* i
- and their adjunets above the foot (in the case-
. 40 of very low mnputatmn) I vse one central.|
. spring-link A%%, Fig. 2%, inacavityin the front

. of the footand a lever @"‘, pivoted to the stop-
~ pin'd. Thisleverrestson the joint-pin g and-
works around it when the ankle-joint is bent
until the end of the Iever is stopped by a pro-
" jection X on the platec’ or foot e, and further
 motion is checked by the spring R*X, which |
1irons b®are prowded with a
end of the shank side irons b bemg provided R
‘with a cam-shaped piece b to- preveant the ~ -~ =
knee-joint thus formed from. bendmﬂ'( in-
See

prefer to fix the.stop blin -

a reversible plate 1% pmwded with a second
stop-pin 0, as. 5110\?11
| the shank at m and of the thwh -piece at my

. 45

“inge.

85

60

of a met..—tl spring, as seen at g%, Fig. 5%,

- Thestudsor pins ¢ and d, forming the pwob'r--_ |
and stop of the ankle-joint, may be bomewhat{
barrel-shaped or made with globular enlarge-

as well as the ordinary forward flexion, of the

. ankle-joint in case the foot e is pressﬂd down.
30

on a small stone or uneven surface. In some
cases the ankle-joint pin a and stop- pm d may

bears against the under side of the progeetwn

- ¢** and this checks the joint just before the’
stop- pm d comes into contact with the bear-.
In all cases these springs g~ X R act
.as compressor-springs and are already com-:

- pressed to resist the extension of check straps.
or links which hold the joint in place, and:|
this takes a great cstla,m off the ]omﬁ-plm ‘md--j_

bearm -plates..

The front part.of the fout e, wnether in. t,he:;:_
form of a wooden block or shell-piece of alu-
‘minium or otherwise formed, is shorter than
usual and inelined upward at X from the ball
of the foot toward the front or point, and this
part of the foot is inclosed in an inflated air-

cushion %, forming the toe of the foot e.. =

The foot eis prefer abljr covered with arub- |

A

“-.:.-w ear the same.

| of the block ¢’.

other suitable -
-bmlt to form the legr,.

of a natural limb. .

Tigs. 1 and 10 y I

‘spring f'.
| or prevenb the noise at the knee joint: when -
| The thigh side irons b® are fistedto -
10, which isopen from -
top to bottom, as usual, but pmnded &101’*5.5."5'7;'
| one edge with p]ate n, having hooks 7",
{seen. dotached at Fig: 10° ").ﬂﬂti along ﬂe{
ber eap ¢% which protects the same and also ! othet edoe with a 1*01110\*:1}3& flap or t(}n“f‘l‘ifi.' e
~insures an air -tigh t Jmnt with the pnem*mtm b 5 Lm ing. holes 7w m‘m W mch the—* 11001{%; en«-'_.i-i_s

r_'-_wa,lkmff -
‘the thigh-cover f, Fi io,

casing Lk or ke I theteon

> is the mﬂdtm#-tube fm' the cushlon

(ShGWH Eﬂ.; Flﬂ" .

Such air- CHbILIOH 11’1‘%}" ex-_."--.. S

tend at k' benemh the heel also (see T
“and isin any case preferably eﬁ‘nneeted to the
foot by a cord k*or thelink %% around the in-
-step or ankle and beneath the- arch of the
1 foot—sbay as seeun at Iig. 2 or at Figs. Lor7- =
‘the foot being prefelabl y grooved fer the cord =

to.make a firmer. bmdmﬂ* of the pneumatic
Thus when the
_"-"pneunmtie case is at both toe and heel T have
| a pneamatic foot L with a wooden or other
core e therein, and there will be no sharpan-
“gle bearing -upon the mn,hlon and I1kely t{)'-;’j--f---j{_ T

Lg -"'f). o . .
? ':J 'l: |

5 o B

The heelof the foot e is mortised or grocv ed | T
| as seen at Fig. 3, and a block of rubhere (see-._:'- e
“also Figs. 1, 2, -_3; 3%, 4, and 7) is let into the
_groove or mortise to fmm an elastic cushion 85
-_for the heel, the groove in which is tapered
‘inward to- fit the mpel of the dox ei‘mled part
3.y Theup- .

per part of - Lhe foot 1s hollawed out for 'Lhe_:_.i
bearing and to allow free play of the foot e,
“the bobtom of the shank fitting into
1 (See Figs. 1, 2, and 3.) -

‘the fom o
"The Shﬁﬂk is f_'mmﬂf?'?- .

Uof the &ldf" irons b, 1}efere named, and at cer-
tain parts is nmda, with side projections ¥’ or
__-e*%:tencsmnﬂ in width, to which bands or half--
| bands of metal [, i*w 1, may be riveted ai
| I* to complete a fzame upon which canvasor -~
material may be stretched or S

- These projecting parts -

b’ may also'be made with upwardly-extend- Icm e

ing pointsor fingers b%, upon which the casing

ward—thatis backward—on its pivot b

may be. suspended by saitable sockets or
‘pockets, or wooden shell-pieces may be used .
‘or other parts or sections forming the shape.
| The extenswns b"allow of
the riveting of parts to the side irons b with-
Sout. Weakeumfr the latter, which have really
to support the weight put on the leg or foot,
‘and the points 6° allew for readily mmmrm#"_ S
the easing to get at the mclosed working parts
for ad,]ustment or repair. N
are jointed to cxtensu}n% or. further side irons
1% on the thigh-cover f or thigh-piece, and the

a stop b4 theupper
115

'T‘he Slde 31@1& N b

Trarther; the baclk Qf...}

may be. connected bj‘*’ & Chﬂck -strap [~ K< *‘111(1"?.'--?;

(See Tig. 10.)

This will deaden :
125

Io 5 .' i .. E _f T



~which is a "t—@di{m.@.a-Gperati'on._'__ The inner up-
‘per edge of the thigh-cover fis provided with
& pulley ¢ and guides ¢, Fig, 11, under which

B

- pisattached to straps or bands or webbin g q,

| ¢, provided with a loop % through which is
- passed the arm and shoulder at the side of |
IO

20

-~ low or tubular, and $hose of the shank may

AD

- 50

e

43

- requiring such a buckle,) i3 made with the
- prong or prongs v in one part with the frame

335

[
T

~of the side irons, asseen at Fig. 1*, and Inro- |

- Detween the brojections &', This prevents .
the Irons from working up and down and al-
~lows the eover to be in some cases entively ]

- of the straps ¢ passing over the second shoul-
~der. (See IMig. 12.) The two straps ¢*, eon-

‘conmnected together at their lower end, where
~ they are attached to a spring-buackle ¢4, piv-
- oted at ¢° to the onter side of thethigh-cover .
- This forms a very easy-fitting efficient sup-
portforthe artificiallimb, which is thus hung |
directly from the shoulder immediately above
1%, and the raising of the limb by this shoulder

- ab ¥ig. 2, the two parts being connected to-
30

Z%,)if desired. Phe side irons b are made

and 16, 1 fit a spring s around each prong 4
cor around all the prongs ', Fig. 17, bearing
“against the cross-bar »¥% and against a looped |
strap +¥ through which the prongs pass and |
- which is connected to one of the ends Or parts |
. to be joined hyv the buekle, the frame + veiny
fastened, as usual, by the prongs +' to the
~obirer end o1 part, 8o that the weight of the |

o ﬁ%@ﬁ&ﬂ., | S . o o

gage. This dispenses with the usual lacing, |

% suspending-cord p is passed, and this cord

conpnected (0 a yoke, preferably of webbin o
the body opposite to the artificial limDb, one

ngcted to thesame yoke ¢/, are passedalsoat
front and back of the second shoulder and

18 quite natural when walking. In the case
oI amputation of both legs ¢° might De dis-
pensed with, B T

- The side irens b and 13 may be made hol-
be made in parts, so as to be adjustable in
length, if desired. 7This is. effected, as seen

gether by a plate b%, which can he replaced
by a longer plate b, (seen detached at Fig,

" d

with a series of rivet-holes 1™, o that they

can be let down upon the cover £, as seen at |

¥ig, 10, to Iéngthen the thigh, if desired.
Those of the shank are so arranged also as to |
carry more weight at the back of the knee-

#h

L propose to fasten a strip or strips of

- 4“he buekle », which I have invented for
the suspension of the limb, (or for other parts

L

(see Figs. 13 and 14) and, if desired, in one
with a spring +% holding it or them to the
frame r, P -

- For a spring-buckle, as seen at Figs, 12, 15,

limb is suspended ¢n the springs v,
L sew the cover f of the limb to both sides

=

vect the stitehing by strips of leather !, placed

supported by the stitehing, © ]

deseribed.

joint pin than at the front, and thus they | -
will swing forward autonratically at every
step in walking. : | -

- Iclaim as my inventiop>-

L. A joint for ankle or knee conafsting of a

DLvot-pin and a ?StDI}'ﬁDin socured to one part

substantially as described.

‘and a bearing-block of soft material secured
by suitable plates and bolts to the other part,

2. A joint for ankle or knse congisting of a

pivot-pin stop-pin, bearing-block of soft ma.

terial, and securing-plate a spring connection

| beinganade between the front of the Bearing-

block and a point on the shank and & check-

strap between the two parts jointed together

‘substantially as hereinbefore deseribed.

- 3. A joint for ankle or knee congisting of o
bivot-pin, stop-pin and bearing-block of soft E
“material, and securing-plate, a apring con-
nection being made between the f rout of the
| bearing-block and a point on the shank and 2
Spring check-strap between the two. parts

fore deseribed. -

Jointed together substaniially ag hereinbe-

4. In an ankle-joint of the above deserip-
tion an ankle-joint pin made larger at the.
central part to allow lateral and diagonal
lexions of the ankle-joint, substantially as

hereinbetore described. = o _
O. Aknee-joint with eam-piece ontheshanlk
95

side __i-r.*on_._and_--*_r_e_versible-Stop - plate on the
thigh side iron, substantially as hereinbefore

0. A knee-joint with front spring connec-

tion and h-a{z-k"che_.c];em*ﬁp connection, asand

for the purposes set forth.,

7. The side irons of an artificial leg made
with side enlargements and bands sectired to

said enlarsements to which a casing is at-

tached, ag and for the purposes deseribed.
5. Sideirons for an artificial leg made with

side enlargements having vertical pegs, and

8o

QO S

100

PO

a casingadapted to behung thereon, substan-~

- . __ i | tially as described., .
leather f? around the top of the rear part of |
the thigh-cover 7 to strengthen the same. -

9. A pneumatic {90t havia ¢ a wooden core

| part extending from the heel forwardly to-
‘ward the toe, covered with a diexible mate-
-1'=i.a,l-{Vu1@&_11ized_--;'1';}19r_:}e'i;'t)_._*_:m-ou nd the ankle or
nstep, said covering extend ing bevond tho

front of the core and formin® an air-chamber
at the toe, as and for the purnoses =t fortl.

Hfor suspending i6, consisting of straps adapi-

od to pass over one shoulder and socured o

‘the limb, and & yoke secured to said straps

and adapted to pass over tlie other shonlder,
substantially mi-zr{l{:gﬂfihcrj,_ - o
AL Anartifieis] limb, provided with means

ed to pass over the snoulder, a pulley and o

spring seeured to the limb an d to the straps, 12
suI}fe;L:zn'_lti:L_l13{,;51‘3'de'fsm‘ibeﬂ-. o -
- In testimony whereof 1 have signed my

ame to this specification in the presence of
Lwo subseribing witnesses,. - -

 RICHARD L. DANIELS, -
- Witnesses; |
CHA-RLEE;___1@55._:.. DAVIES,
N0 Tuenes,

- 10. An artificial limb provided Wwith means

IEO.F SUSNHCN dlllg 1 i}qﬂ@lﬁ Eﬁiﬁili-l:]g i}fﬁ‘bi*&pg H"jﬂ‘pt';’ |

P10
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