Aug. 14, 1945. F. V. EBERLE 2,382,403

ARTIFICIAL HAND AND MEANS FOR ACTUATING THE SAME.

Filed May 21, 1942

z2

. ARALIIN ) )
L g, _0
b

LT ARV ITAYIIN

‘ INVENTOR.
Frank V. Fareis

BY Md/ﬁ%

AT TORNEYS




Patented Aug. 14, 1945

12,382,403

UNITED STATES PATENT OFFICE‘

2382403 e

ARTIFICIAL HAND AND MEAN S'FOR
ACTUATING THE SAME ‘

FrankV Eberle, Newark N J
Appllcatlon May 21, 1942, Serlal No 443, 889
(Cl 3—12)

2 Clalms.

Th1s invention relates to artlﬁmal hmbq and
more particularly to-an: improved artificial hand
and means for actuating the same.:

One of the objects of the: invention: is to p10-
vide an- improved. artificial hand which -is im-

‘mediately responsive even to minor: impulses of

the actuating muscles functlonmg by means: of a
-.cineplastic operation.

Another object is to pr ov1de an 1mproved artl-
ficial -hand of -simple and’ economical constriic-
.tion by -means' of -which complete. closing .and
opening of the fist can he accomphshed with a
.minimum of effort.

Other objects and advantages inherent in the
invention will become apparent from the follow-
ing: specification taken in ‘conjunction with the
accompanying drawing which disclose-hy way of
example an embodiment of the invention. -

The fitting ‘of physically handicapped persons
into our social and economical structure has be-
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come one of the most vital problems of our pres- -

eiit dge. The daily toll taken by traffic and in-
dustrial accidents will be increased by recent de-
velopments. - Those who suffer permarnent injury
and loss of limb will have to be rehabilitated by
means of vocational fraining and physical res-
toration of the lost powers so as. to enable the
handicapped person to earn a livelihood. :
- “Artificial appliances have heretofore heen used
to replace’ the missing member. However, be-
cause of the unsatisfactory experiences with the
ordinary mechanical limb, attention has been di-~
rected toward the development-of a substltute
limb in which the"control can be ’Lchleved by
natural muscular action. In order to accomphsh
the 1ntended purpose, it is 1mnerat1ve that the
artificial lirdb be highly sensitive and 1mmed1ate1v
responsive to even minor impulses produced by
the controlling muscles. In many instances, par-
ticularly in connection with amputations im-

Flgure 2'is:a. top plan vxew w1th the top plate
removed;

cPigure 3is a detaﬂed v1ew of the. lockmg mech-
amsm, .

Figure 4 isa perspectlve v1ew showmg the artl-
ficial  hand -illustrated- in. Figures 1. and: 2. con-
nected to:the stump and wherein the prosthesis
is activated by the muscles afte1 a; cmeplastlc
operation.

.Referring in. detall to the drawmg, the frame

-or casing- 10 represents the palm. end the back
-0of the hand. The front portion . of the casing 10

is ‘provided with an -opening-1{.in which. the
knuckle portions of the ﬁngels 12 are plvoted on:

the shaft 3.

~“The thumb 14.is similarly, plvoted in the open—'

‘mg {5 to the shaft 16.:

. An actuating lever. {1 extends from. the knuckle
portion of the fingers: 12 into; the casing 9. A
corresponding. lever. 18 extends from-the .thumb
14.in opposite.relationship: to the lever 7. . The

-~ levers |1 and 18 are so.disposed.that. their:ends
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move in substantially parallel planes toward a,nd
away from one another. & .

A crank 19 is keyed to the shaft 20 Whlch is

rotatably mounted in the boss 21, which. latter
is preferably cast integrally, with-the casing 10:.
-A link 22 connects the lever 17 to the crank. (9.
A second link 23 connects the lever .18 to-the
crank 19. ‘The pivot point of the link: 23 is spaced
from the pivof point of the link 22 on the crank
19 for the purpose of adjusting the relative move-
ment between the fingers.12:and the thumb:14...
. 'The-crank-49 is actuated by linear movement
of the.rod 24 which is pivoted tothe pin 25 which,
in turn, is anchored to the crank (9. 5

To the shaft 20 is also keyed the toothed seg-

" ment.26°50 as-to move jointly with the crank 18.
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mediately above the wrist, the muscles lose prac-

tically all action and have to be re-educatedi; ‘
It is, therefore, the particular. purpose of the

present invention .to provide an artificial ‘limb - 4!

in which prosthesis can be ac¢tivated By these
muscles.

The invention can be used with particular ad-
vantage in connection with cineplastic amputa-
tions.
through the canals in the musclés and attached
to levers opérating the artificial hand mechamqm
The flexors and eéxtensors in the lower arm con-
trol the grasp and release the ﬁngers of the arti-
ficial hand.

In the drawing:

Figure 1 is a Cross- sectlonal v1ew of an axtx-
ficial hand according to: the invention with the
adjacent. portions of the wrist and the actuating
lever mechanism; :

In this type of amputation, pegs are passed. :
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For: reinforcement - purposes -the: pin- 25 prefer-
ably is anchored to the toothed segment 26..: The
pawl 27 which-is adapted to engage the-toothed
segment 26 is pivoted at 28 to the lever:29:which,
in turn, is journaled upon the shaft 20. -; 4.

[+ The lever:29 is provided with an: arm 3! the
end: of which is connected:-to the 1n51de;of the
casing 10 -by means of the 'spring 32..- Another -
spring 33 connects.the arm-31 with the pawl.2T.
By.-virtue of this construction; the pawl will:be=
come :disengaged. from  the, toothed ' segment 26
immediately-upon-release of the locking mecha-
nism;- which -will: be  hereinafter - described; and
jump back to its normal position.  The arm:. 34
constituting a part of the lever 29 limits the re-
turn movement of the.lever 29 by striking agamst

the underlying surface:of the casing 10.
.- The . locking . mechanism  comprises -an ‘eccen~

tric 35 which is pivoted at 36 to the boss 31. The
eccentric is rotated by the:lever 38 which: projects
into the:palm through the opening:39.in.the cas-
ing. The link 40 is pivoted at one end to the
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eccentrlc 35 and at the other end to the pawl 27
eccentrically of the pivot point 28.

When the lever 38 is pushed forward in the
direction of the arrow in Figure 3, it first brings
the pawl into engagement with the toothed seg-
ment 26, Further movement of the lever 38 will
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able with said rod and connected to said crank,
a pawl for engaging said rack, a leverage mech-

- anism connected to said pawl for moving said

rotate the segment 26 together with the crank A9 ...
- of said leverage mechanism, a second spring be-

and thus bring the segments {2 and the thumb
14 closer together. By reason of this construc-
tion the force of the grip can be increased once

contact has been made between the object and

the fingers and the thumb. It will also be un-

derstood that the fingers and thumb can belocked
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in any position intermediate the fully opened and- . -

fully. closed position. Movement of lever 38 in
the opposite diréction unlocks the parts.

The casing (0 is provided with a wrist collar
41 which may be rotatable with respect to the
casing so as to provide pronation and supmatlon
of the hand.

To the wrist collar 4I is attached the cuff 42
which, in turn, may be secured to the limb stump
by means of straps 43.
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Referring particularly to Figures 1, 2 and 4 )

of the drawing, the rod 24 is moved: by the lever

44 which is pivoted to the bracket 45 carried by
the wrist collar 41. The other arm of the lever
44 projects through the slot 46 in the cuff 42
and is pivoted to the rod 47 which; in turn, is
connected to the shackle 48. The ends of the
shackle 48 are connected to the peg 49 which is
passed through the canal in the extensor muscle.

The lever 44 is provided with a rocker arm 50
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to which is pivoted the link 51 which, at the other .

end, is pivoted to one arm of the bell crank 52

which, in turn, is pivoted to the bracket 53, ex-
tending from the wrist collar 41.

the cuff 42 and is pivoted to the rod 85, which is
connected to a shackle 48¢ similar to the shackle
48 and situated on the opposite -side thereof,
which is connected to a peg 49« passed through
the flexor muscle in a mahner similar to peg 49.

‘The hand is operated as follows: The extensor

muscle will rock the lever 44 in the direction -

shown by the arrow in Figure 1-which will, in
turn, push the rod towards the fingers. ‘The
movement of the rod 24 will rotate the crank (9
towards the fingers and the leverage arrange-
ment will cause the fingers and thumb to spread
apart.

An impulse fromthe flexor muscle will move
the crank bell 52 in the direction of the arrow
in Figure 1. This movement will be transmitted

to the rocker arm §0 through the link 51 and

thus cause the rod 24 to be returned to its orig-
inal position.

What is claimed is:

.1, An artificial hand to be actuated by the
movements of two pegs of the class described,
passed through suitable muscles of an arm stump
.and controlled by contractions of said muscles,
said hand including’ a frame; a series of fingers
and a thumb pivoted.to said frame, a pair of arcu-
ate levers connected to said fingers and thumb
to open and close the hand, said levers being dis-
posed in opposing relationship- with their free
ends movable in' substantially parallel arcs; a
crank, a longitudinally movable rod for actuating

said crank, links connecting each of said levers

to said crank, said links being so disposed as to
transform the linear movements of said rod into
pivotal clamping and unclamping movements of
said fingers and said thumb, a toothed rack mov-

The other arm
of the bell crank projects through the slot 54 .in -
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rack a predetermined distance, a two-armed lever

-pivoted to said pawl, a spring between said lever

and said pawl whereby said pawl will be disen-
gaged from said rack immediately upon release

tween said lever and said frame for locking said
pawl in a predetermined position of said leverage

-mechanism, a longitudinally movable bar, means
pivotally connecting one end of said bar to one

end ‘of one of said pegs, a second longitudinally
movable bar pivotally connected with one end to
the other one of said pegs, a pivotally arranged

‘bell crank having one arm pivotally connected to
_said longitudinally movable rod and a second arm

pivotally connected to the other end of said first
bar, and means operatively connecting said sec-
ond longitudinally . movable bar with said bell

.crank, whereby longitudinal movements of one

of said bars cause longitudinal movements of said
rod in one direction and longitudinal movements
of the other of said bars cause longitudinal move-
ments of said rod in the opposite direction.

2. An artificial’ hand to be actuated by the
movements of. two pegs.of the class described,
passed through suitable oppositely located muscles
of an arm stump and controlled by contractions
of said muscles, said hand including a frame, a
series. of fingers and a thumb pivoted to said
frame, a pair of arcuate levers connected to-said
fingers. and- thumb to open and close the hand,
said levers being disposed in opposing relation-
ship with their free ends movable in substantial-
ly parallel arcs, a crank, a longitudinally movable
rod for actuating said crank, links. connecting
each of said levers to said erank, said links being
so disposed as to transform the linear movement
of said rod into the pivotal movement of said
fingers and said thumb, a toothed rack movable’
with said rod and connected to said crank, a pawl
for engaging said rack, & leverage mechanism
connected to-said pawl for moving said rack a
predetermined distance, a two-armed lever piv-
oted fo said pawl, a spring between said lever and
said pawl whereby said pawl will be disengaged
from said rack immediately upon release of said
leverage mechanism, 4 second spring between
said lever and said frame for locking said pawl in
a predetermined position of said leverage mech-
anism, a longitudinally movable bar connected
with one end to one of said pegs, another longi-
tudinally movable bar connected with one end
to the other one of said pegs, attached to the base
of said frame, a three-armed bell crank pivotally
disposed ‘within said sleeve, said bell crank hav-
ing one arm extended through said sleeve and
pivotally connected to the other end of said first
bar, and a second arm pivotally connected to said

- longitudinally movable rod, a two-armed bell

crank pivotally disposed within said sleeve, said

two-armed bell crank having one arm extended
through said sleeve and pivotally connected to
the other end of said second longitudinally mov-
able ' bar and a link pivotally connecting the
third arm of said first bell crank to the second
arm of said second bell crank, whereby longitudi-
nal movements of one of said bars cause longi-
tudinal movements of said rod in one direction
and longitudinal movements of the other of said
bars cause longitudinal movements of said rod
in the opposite direction.
FRANK V. EBERLE.



