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5 Claims.

1

This invention relates to new and useful im-
provements in artificial limbs and more particu-
larly to artificial hands.

An object of the present invention is to pro-
vide an artificial hand having means for opera-
tively attaching it to the stump of the forearm
and to the upper arm in such a manner that the
operation of the fingers of the hand may be ac-
curately and conveniently controlled by a slight
movement of the arm,

A further object is to provide an artificial hand
comprising a fixed finger member, and a rela-
tively movable finger member having means for
operating it to move it towards or away from the
fixed finger, as when picking up articles or re-
leasing them, and means being provided whereby
the plane of the fixed and movable fingers may
be rotatively adjusted with respect to the sup-
porting member of the apparatus by a simple
movement of the operator’s arm, whereby the
fingers may readily and conveniently be posi-
tioned to pick up various articles without the
necessity of the wearer using his other or good
hand, as is common with various devices of this
general type now in use.

A further and more specific object is to provide
an artificial hand comprising a U-ghaped sup-
porting member having g bearing at its lower end
for rotatively receiving a shaft having a sleeve
secured to one end thereof adapted to receive
and be secured to the stump of the forearm, said
supporting member having strap-like bars or legs
disposed at opposite sides of the forearm, and
having sections pivoted to the upper ends thereof
in alignment with the elbow, said upper ends
having means for securing them to the upper
arm thereby to operatively secure the device to
the wearer’s arm, and a finger member being
mounted for rotary adjustment on said bearing,

and having a relatively movable finger member 4

pivoted thereto, and means being provided where-
by the rotary adjustment of said fingers with
respect to the supporting member may be accom-
plished by a combined movement of the wearer’s
forearm and shoulder.

Other objects of the invention reside in the
simple and inexpensive construction of the de-
vice, as a whole, whereby it may be manufac-
tured in quantity production at small cost; in
the provision of an artificial hand having means
for readily and conveniently mounting it upon
the arm of the wearer, and whereby the co-
acting fingers of the device may be conveniently
manipulated to pick up or release various
articles by rotary movement of the forearm with
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respect to the supporting means; and in the
unique mounting of the co-acting fingers upon
the - supporting member, whereby said fingers
may be readily rotatively adjusted with respect
to the supporting member by a movement of the
arm, thereby to facilitate positioning the fingers
with respect to an article or to the work to be
accomplished.

Other objects of the invention will appear
from. the following description and accompany-
ing drawings and will be pointed out in the an-
nexed claims. .

In the accompanying drawings there has been
disclosed a structure designed to carry out the
various objects of the invention, but it is to be
understood that the invention is not confined to
the exact features shown as various changes
may be made within the scope of the claims
which follow.

In the drawings:

Figure 1 is a front view of the device showing
it mounted on an arm;

Figure 2 is an enlarged detail view showing the
unique mounting of the finger members upon
the lower end of the support;

Figure 3 is a view showing fthe forearm re-
ceiving sleeve rotated in a direction to open
or separate the fingers;

Figure 4 is a detail sectional view on a rela-
tively larger scale, to more clearly illustrate the -
mounting for the fingers upon the lower end of
the supporting member;

Figure 5 is a side view of Figure 1; _

Figure 6 is an enlarged detail sectional view

5 showing the cam actuated to open or separate

the fingers; and

Figure 7 is a view substantially on the line T—7
of Figure 4, showing the mounting of the dog for
iocking the fixed finger in adjusted position.

The novel artificial hand herein disclosed is
shown comprising a U-shaped supporting mem-
ber, generally designated by the numeral 2, com-
prising a central connecting portion 38 and spaced
side legs 4. The spaced side legs 4 extend up-
wardly along the inner and outer sides of the
forearm 5, and have upper sections 8 pivotally
connected therste by pivots 71, as best shown.in
Pigures 1 and 5. The axes of the pivots T are
aligned with the elbow joint, as clearly illustrated
in Figures 1 and 5 to permit free bending of the
elbow. The upper sections 6—8 are adapted to
be secured to the upper arm 8 by a suitable jacket
9 to which they may be secured by such means
as rivets 10. The jacket 9 is adapted to encircle
the arm, and has straps (i for strapping it to




2,408,880

3
the wearer’s arm, as is more or less common in
the art,

To prevent the jacket 9 from sliding down on
the wearer’s arm, a suitable harness, generally
designated by the numeral 12, is provided. This
harness has a strap 13 connecting it to the inner
section 6 of the supporting member. The oppo-
site side of the harness (2 is shown having a
strap (4 engaging the opposite arm 5 of the
wearer whereby the harness is supported on the
shoulders in such & manner that the strap {3 con-
necting the harness to the upper inner section 6
of the supporting member 2 will always retain
the jacket 9 in proper pesition upon the upper
arm of the wearer.

The connecting portion 3 of the supporting
member 2 is preferably formed with an enlarged
central portion'8’, as shown in Figure 7. An open-
ing 15 is provided in the enlarged central portion
3’ gdapted to receive the reduced portion 1§ of a
hearing member {1, and whereby the bearing may
he fixedly secured in the opening {5 of the con-
necting porticn 3 of the supporting member 2,
as will be understood by reference to Figure 4.

A short shaft {8 is rotatably received in the
hearing {1 and is shown provided at its upper
end with & fiange {9 to which a U-shaped member
21 is secured hy such means as a screw 22. The
U-shaped member 21 provides a support for a
sleeve 23 adapted to receive the stump 24 of the
forearm b, as clearly illustrated in Figures 1 and
4. The wall of the sleeve 23 has an elongated
opening provided with suitable lacings 25, where-
by the sleeve may be snugly fitted to the stump,
as will readily be understcod by treference to
Figures 1 and 5.

A plate 26, preferably circular in configuration,
is rotatably mounted on the enlarged portion 27
of the bearing 17, and is retained thereon by a
lock nut 28 and washer 29. A suitable spacing
washer 3! may be interposed between the en-
larged central portion 2’ of the supporting mem-
ber 2 and the plate 26, as best shown in Figure 4,

The plate 26 is provided with a series of periph-
eral notches 32 adapted to receive one end of a
dog %3, shown pivoted at 34 to a suitable stud
35 which may be suitably secured to the connect-
ing portion 3 of the supporting member 2, as
shown in Figures 4 and 7. The dog 33 has a
spring 38, as shown in Figure 2, for constantly
urging it into engagement with one of the notches
32 in the plate 26,

A finger member 36 has one end fixedly se-
cured to the plate 26 and is provided with a
gripping head or claw 37 adapted to co-act with
a similarly shaped head or claw 38 provided on a
relatively movable finger member 39. The mov-
able finger member 39 is pivoted to the fixed
finger 3% by a pivot &1. Because of the fixed
finger 3§ being carried directly by the rotatively
adiustable plate 26, the fixed finger may be rela-
tively rotated about the axis of the shaft {8
without imparting rotation to said shaft.

A cam plate 42 is fixedly secured to the lower
end of the shait {8 by suitable lock nuts 43 and
44, The cam plate 42 has an arcuately formed
cam slot 45 therein adapted to receive an anti-
friction roller 46 provided on the upper or short
end 47 of the finger 39. The cam slot 45 is so
shaped with respect to the swinging movement
of the roller 46 that the roller will substantially
follow the cam, when the cam is relatively rotated
by rotation of the shaft 18, as when the forearm
5 is relatively rotated with respect to the sup-
porting member 2. The cam plate 42 is adjustably

4
secured to the threaded end portion 51 of the
shaft 18 by the lock nuts 43 and 44. By refercnce
to Figure 4 it will be noted that the circular plate
26 to which the fixed finger 26 is secured, is nor-
mally locked against rotary movement as a re-
sult of the dog 33 heing engaged with one of

. the peripheral notches 32 in the plate 26.
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By reference to Figures 3 and 4, it will be noted
that the pivoted finger 39 may be readily and
conveniently oscillated with respect to the fixed
member 36 by rotation of the cam 42, as when
the shaft 18 is rotated by rotary movement of
the forearm. When the forearm is rotated in one
direction, or from the position shown in Figure 4
to that shown in Figure 3, the fingers 36 and 39
will separate or open up, as shown in Figure 3,
whereby they may grip an article. Rotation of
the forearm in the opposite direction will move
the head or claw 38 of the movable finger 39
into engagement with the head or claw 37 of the
fixed finger 36. Thus, it will be seen that the
operation of the pivoted finger 39 may be accu-
rately and conveniently controlled by g slight ro-
tary movement of the stump 24 of the wearer’s
forearm 5.

Another important feature of the invention re-
sides in the means provided for relatively chang-
ing the plane of the co-acting fingers 36 and 39
with respect to the supporting member 2, thereby
to facilitate positioning the finger claws or ter-
minals 37 and 38 with respect to an object fo be
picked up, or to the work to be performed by the
fingers.

To thus rotatively adjust the angular position
of the fingers with respect to the supporting
member 2, g cord 53 is shown having one end se-
cured to the dog 33 and passes thru guide loops
or eyes 54 and 55 provided respectively on the
outer leg 4 of the supporting member 2 and its
upper pivoted section 6, as clearly illustrated in
Figures 1 and 5. From the guide 55 the cord %3
passes around back of the upper arm 8, and is
secured at 56 to one end of a strap 571 of the
harness 12, The strap 51 may pass over one of
the wearer’s shoulders, as clearly illustrated in
Figure 1.

The cord 53 is so arranged that when the wearer
slightly moves his forearm § with respect to his
upper arm 8, a pull is exerted on the cord 53 which
moves the dog 33 out of locking engagement with
the notch plate 28, whereby said plate may be
freely rotatably adjusted about the axis of the
shaft 18, as will readily be understocod by refer-
ence to Figures 4 and 6.

In the operation of the novel apparatus herein
disclosed, the operation of the finger members 36
and 39 is accomplished entirely by rotary move-
ment of the stump 24 of the forearm. Should the
lerminal gripping heads or claws 3T and 38 of the
fingers 36 and 39, respectively, not be properly
positioned with respect to the article to be picked
up, or to the work to be performed, the operator
may quickly rotate the finger members about the
axis of the shaft 18 by a slight combined move-
ment of the forearm and shoulder.

To thus relatively rotate the fingers 36 and 39

- with respect to the supporting member 2, a slight

70

pull is exerted on the cord 53 of the dog 33 by
a movement of the arm, whereby the dog 23 is
moved out of locking engagement with the plate
26, after which the two fingers may readily be
rotated about the axis of the shaft 18 as a unit
to vary the working angle or plane of the fingers
with respect to the supporting member 2. As
soon as the fingers have been rotatably adjusted
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to the proper angle with respect to the work, the
wearer manipulates his arm and/or shoulder in
such s manner as to permit the dog again to
engage one of the notches 32 in the plate 28,
whereby the fingers will be locked against rotary
movement with respect to the supporting member
2, as will be understood.

It will thus be noted that the operation of the
fingers 26 and 39 is under complete control of the
operator’s arm at all times, which renders the
artificial hand more useful and practical than
structures of this general type now in common
use.

Tt will also be noted that the entire apparatus
is very simple and inexpensive in construction
whereby it may be manufactured in quantity pro-
duction at small cost which is a highly desir-
able feature in devices of this general type.

It will be apparent to those skilled in the art
that I.have accomplished at least the principal
objects of my invention, and it will also be ap-
parent to those skilled in the art that the em-
bodiments herein described may be variously
changed and modified, without departing from
the spirit of the invention, and that the invention
is capable of uses and has advantages not herein
specifically described; hence it will be appre-

ciated that the herein disclosed embodiments ave’

illustrative only, and that my invention is not
limited thereto.

T ¢laim as my invention:

1. In an artificial hand, a supporting member
adapted to be secured to an arm above the el-
bow, a shaft rotatably mounted in the lower end
of the support, a sleeve secursed to one end of
the shaft adapted to receive the stump of the
forearm, a notched plate mounted for rotary ad-
justment about the axis of said shaft, a spring-
actuated dog engageable with the notched plate
for locking it in adjusted position on the support-
ing member, a finger member fixed to the plate, a
second finger member mounted for pivotal move-
ment on the fixed finger, means for actuating
said movable finger upon rotation of said shaft,
and a harness supported on the shoulders of the
wearer and having an operative connection with
said dog whereby the dog may be moved out of
locking engagement with the notched plate by
movement of the arm and shoulder, thereby to
permit the fingers to be rotatively adjusted with
respect to the shaft to facilitate positioning the
fingers with respect to the article or work to be
performed, by rotation of the forearm relative to
the support. '

2. In a device of the class described, a U-
shaped supporting member comprising upper and
lower pertions pivotally connected together at the
elbow of the arm, the upper portion having
means for securing it to the upper arm and the
lower portion having a bearing secured thereto,
a sleeve adapted to receive the stump of the fore-
arm, a shaft secured at one end of said sleeve,
said shaft being rotatably mounted in said bear-
ing, a cam secured to the opposite end of the shaft
for direct rotation with the shaft, a notched plate
mounted for rotary adjustment on said bearing
and with respect to said supporfing member, a
dog mounted on the supporting member and en-
gageable with the notches in said plate to lock the

6

plate in adjusted . position on the supporting

member, a finger member fixed to the notched

plate, a second finger member pivoted to the fixed

finger and having one end operatively engaged
5 with said cam and means whereby said dog may
be actuated by combined movement of the fore-
arm and shoulder to release the plate whereby
the plane of the fingers may be rotatively ad-
justed with respect to the supporting member by
means of a rotary movement of the forearm to
facilitate positioning the fingers' with respect to
the article to be picked up or the work to be per-
formed. ‘

3. In an grtificial hand, a supporting member
adapted to be secured to an arm above the elbow,
a shaft rotatably mounted in the lower end cf
the support, a slesve secured to one end of sald
shaft adapted to receive the stump of the fore-
arm, a cam secured to the opposite end of said
shaft for direct rotation therewith, a notched
plate mounted for rotary adjustment with re-
spect to said supporting member about the axis
of said shaft, a dog mounted on the supporting
member and engageable with the notches in said
plate to lock the plate in a plurality of adjust-
ed positions on the supporting member, a fized
finger member carried by said plate, & movable
finger member pivoted to said fixed finger and
carried thereby, said movable finger member
having one end operatively engaged with said
cam S0 as to be moved thereby on rotation of
said shaft and sleeve, and means for actuating
said dog by a combined movement of the forearm
and shoulder to release said plate and permit ro-
tary adjustment of said plate through forces ap-
plied by a rotary movement of the forearm
through said finger members to said plate.

4. Tn an artificial hand, a supperting member
adapted to be secured to an arm above the elbow,
a shaft rotatably mounted in the lowsr end of
the support, a sleeve secured to one end of said
shaft adapted to receive the stump of the fore-
arm, s cam secured to the cpposite end of said
shaft for direct rotation therewith, a notched
45 plate mounted for rotary adjustment with re-

spect to said supporting member aboui the axis

of said shaft, a dog mounted on the supporting
member and engageable with the notches in said
plate to lock the plate in a plurality of adjusted
50 positions on the supporting member, a pair of
finger members carried by said plate and mount-
ed for relative pivotal movement, one of said
finger members being operatively engaged with
said cam so as to be moved thereby on rofation
55 of said shaft and sleeve, and means extending
from said dog to a relatively fixed point on the

wearer’s shoulder for actuating said dog by a

combined movement of the forearm and shoul-

der to release said plate and permit rotary ad-
60 justment of said plate through forces applied by

s, rotary movement of the forearm through and

finger members to said plate.

5. The artificial hand of claim 3 further char-
acterized in that said forces for rotatively ad-
65 justing the notched plate are transmitted from
the forearm through the sleeve to the shaft and
cam carried thereby and from said cam through
the movable finger to the fixed finger to the plate.
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