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& (57) Abstract: An artificial hands having more than one articulated digit wherein the digits are biased in a closed position by

O

motor.

springs, and digits are opened by a cord attached to the dorsal side of the digit and a lever, wherein the lever is rotatably mounted to
an anchoring plate and pulled by a cable; wherein the cable is pulled manually by means of a shoulder strap, or electronically by a
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Cross-Reference to Related Application

The present invention claims the benefit of U.S. Provisional Application entitled
“Artificial Hand”, Serial No. 60/627560, filed November 12, 2004, which is herein

incorporated by reference.

The Field 6f the Invention

~ The present invention relates to prosthetic devices, robotic hands and claw
manipulators. More specifically, the present invention relates to artificial hands having
more than one articulated digit wherein the digits are biased in a closed position by springs,
and each digit is opened by a cord attached to the dorsal side of the digit and a lever,

wherein the lever is rotatably mounted to an anchoring plate and pulled by a cable.

Background of the Invention

Artificial hands are well-known in the art. Many artificial hands are biased open,
they are at rest in the open position. These hands have an artificial look, in that normal
human hands rest in a curved, closed position rather than a flat, spread open position.
Further, many of the uses of for an artificial hand are for the closed position, such as
gripping, lifting or carrying an object.

Artificial hands that are biased closed are also disclosed in the art. However, these
devices are typically complicated, expensive, heavy and difficult to repair. Such hands are
disclosed in U.S. patents 5,200,679, 4,685,924, 2,561,383, 2,500,614, 2,285,885 and
1,742,269. The present invention is operated without the use of motors, is simple to
construct and repair, is robust, and provides the user with the ability to grasp and lift objects
such as a glass to drink from or even to catch a ball.

A mechanical hand amusement device is disclosed in U.S. patent 4,315,650 that
discloses articulated digits biased in the open position. The digits are flexed by a flexible

strap that is moved by a hand grip. U.S. patent 4, 315,650 fails to disclose the present
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invention which provides the user with the ability to grasp and carry objects without the use

of a human hand, wherein the prosthetic device has more than one articulated joints.

Disclosure of the Invention

The present invention relates to prosthetic or robotic hands having more than one
articulated digit wherein the digits are biased in a closed position by springs, the digits are
attached to a base plate and a cord is attached to each digit on the dorsal side and a lever,
wherein the lever is rotatably mounted to the base plate and pulled by a cable attached to the

lever to activate the digits and move them from the closed position to the open position.

The present invention further contemplates a prosthetic hand having four digits and
a thumb, where the digits and thumb are biased in the closed position by coil springs at the
joints of the digits and thumb, so that the thumb and digits encircle and close in a manner
suitable for grasping an object. The hand is operated by means of a pull cable attached to a
lever rotatably mounted on the base plate such that when the cable is pulled, the lever pulls
the cords attached to the digits and thumb and moves them to the open position. Such
action allows the grasping of an object when the pull cable is released, releasing the lever,
thereby releasing the cords to the digits and thumb, returning them to the closed position.
Since each digit has a cord and springs, when an object is grasped, the digits close around
the object, regardless of its shape, conforming to its shape and providing a natural

appearance of the hand, rather than an artificial appearance.

The pull cable of the present invention can be activated by mechanical means or
human means. In a preferred embodiment, the pull cord is activated by a shoulder harness
worn by the user, who, by movement of his or her shoulders can cause tension on the cord
thereby opening the prosthetic hand, or relax tension on the cord, thereby closing the
prosthetic hand. All of'the digits are activated simultaneously. However, in the event that
the user does not have that capability, mechanical means such as electric motors can be used

to pull or relax the cable.

In a preferred embodiment, the artificial hand can be covered by a glove or other

covering to give it a natural appearance. Further, the digits can be covered by a synthetic
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material to give it greater gripping ability. A polymeric, resinous or rubber-like material

could be used to provide a gripping surface for the hand.
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Brief Description of the Drawings

Fig. 1 is a top dorsal view of the artificial hand in an open, activated position.
Fig. 2 is a top dorsal view of the artificial hand in a closed position.

Fig. 3 is a side view of a digit of the artificial hand in an open, activated position.
Fig. 4 is a side view of a digit of the artificial hand in a closed position.

Fig. 5 is a second embodiment of a top dorsal view of the artificial hand in an open,

activated position.

Fig. 6 is a third embodiment of an elevated partial side view of the dorsal side of the

artificial hand in an partially activated position.

Fig. 7 is a third embodiment of an elevated partial side view of the dorsal side of the

artificial hand in a fully activated position.
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Referring to Fig. 1, artificial hand 1 is in the open, activated position. It comprises a
base plate 10 having rotatably attached to it four digits 40 and a thumb 39. The base plate
10 has a dorsal side 20 and a palmar side 30. Lever 50 is rotatably attached to the dorsal
side 20 at pivot point 60. Attached to lever 50 at attachment point 71 is pull cable 70. The
construction material of the artificial hand can be metal, plastic, even wood. The
construction material is preferably strong, durable, light and inexpensive. A preferred

material is durable plastic, or light-weight metal, such as aluminum.

The digits 40 of the artificial hand 1 are articulated, and in this embodiment have
three segments. The thumb 39 has two segments. The three digit segments are 42, 44 and
46. The segments are connected by flexible hinges 43 and 45. Further the digits 40
attached to the base plate 10 by flexible hinges 41. At the distal end of the digits are
attachment points 90 where cords 80 are attached to the digits 40. The cords 80 traverse the.
dorsal side of the digits, and attach to lever 50 at attachment points 100. The cord 81 of the
thumb is lengthened to-provide greater range of movement by lengthening cord 81 and
looping it around posts 72 and 73. In an embodiment of the invention (not shown), the
cords 80 are attached to the second segment 44 of the digits, rather than the third segment
46. This causes segments 42 and 44 only to open when the hand is activated by pulling
cable 70.

In Fig. 1, the artificial hand 1 is shown in the open (activated) position. The hand 1
is activated and opened by pulling on cable 70, which causes the lever 50 to rotate at pivot
point 60. When the lever rotates, the cords 80 rotatably pull the digits from the closed
position to the open straight position. Likewise, when the lever 50 rotates, cord 81 of the

thumb rotatably pulls the thumb from the closed into the open position.

Referring to Fig. 2, the artificial hand 1 is shown in the inactivated, closed position.
The cable 70 is released, and the digits 40 and the thumb 39 are in the closed position. The
digits are pulled into the closed position by springs 120 at each operating joint (see Fig. 4).
The lever 50 has pivoted forward at pivot point 60, allowing the cords 80 and 81 to move
toward the distal end of the digits 40 and thumb 39, allowing them to curl into the closed

position.
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Referring to Fig. 4, the digits in the closed position are pulled into position by coil
springs 120. When the digits are in the closed position, the coil springs are partially
compressed (more relaxed position). When the digits are in fhe open position due to pulling
on cable 70 (see Fig. 2), which displace lever 50, the springs at each operating joint 120 are
in the extended position (more compressed) and are pulling against the segments 42, 44 and
46.

Referring to Fig. 3, digit 40 has segments 42, 44 and 46 rotatably joined by digit
pivots 130. Further, segments 42 and 44, as well as base plate 10 have stops 150 which
engage with the base of segments 42, 44 and 46 to limit rotétion, and to prevent the digit
from flexing toward the dorsal side 20 of the artificial hand. Further, the segments have
cord guides 140 which serve to guide the cord 80 along the dorsal side 20 of the digits.

At the base of the base plate is connector 110 (see Fig. 1), which is used to attach the
artificial hand 1 to a prosthetic mounting. A typical connector is a bolt that simply screws

into the mounting.

Figure 5 is a second embodiment of the invention in the activated position, wherein
the prosthetic hand has a lever 160 attached rotatably at pivot point 60 to the base plate 10.
The lever 160 is further attached to the pull cable 70 at attachment point 71. Digit plate 170
is attached by cords 80 to the distal ends of the digits 40 and thumb 39 at attachment points
175. The lever 160 is attached to the digit plate 170 by lever cable 180 at attachment points
161 and 171. |

According to this second embodiment, when cable 70 is pulled lever 160 rotates
around pivot point 60, digit plate 170 moves, pulled by lever cable 180, retracting cords 80
and 81 to open digits 40 and thumb 39. As indicated by the dashed lines of Fig. 5, the digit
plate 170 moves beneath lever 160. The advantage of this second embodiment is that the
lever 160 and the digit plate 170 can be designed such that each digit is moved the same
distance. Further, the position of the pull cable 70 and the lever cable 180 is designed that
there is a ratio of distances moved by each when the artificial hand 1 is activated, such that

the force generated is increased.
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Figure 6 is a third embodiment of the invention, showing lever 200 partially
activated. Lever 200 is pivotally mounted on base plate 10, with one or more lever mounts
240. Pull cable 70, which is attached to base plate 10 at 71, passes over lever 200 and
engages lever 200 along a cable guide (not shown). Optionally, pull cable 70 is directly
attached to lever 200 (not shown). Cords 80 and 81 are attached to lever 200 at cord
attachment points 220. As shown in Figure 7, when lever 200 is activated by pulling cable
70, the lever rotates around pivot point 210, causing cords 80 and 81 to be retracted, thereby
opening the digits of the artificial hand. When pull cable 70 is released, cords 80 and 81are
released, and the digits return to the biased closed position. As with the second
embodiment, the design of lever 200 is such that the force generated in the moving of the

lever is increased.

The above invention is not limited to the embodiments, nor do they limit the claims

in any manner.
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In the Claims:

1. An artificial hand comprising

a base plate;

more than one articulated digits rotatably attached to the base plate having a dorsal
side and a palmar side; ,

one or more springs attached to the articulated digits;

each digit having a cord having a first and second end, where the first end is attached
to the digit on the dorsal side;

a lever rotatably attached to the base plate wherein the second end of the cords are
attached directly or indirectly to the lever; and

a pull cable attached to the lever;

wherein the springs are attached to the digits such that when they are relaxed the
digits are in the closed position toward the palmar side of the hand; and

wherein when the pull cable is pulled, the lever rotates, pulling the cords which pull
the digits from the closed position to the open position, thereby activating the artificial
hand. '

2. The artificial hand of claim 1, wherein the base plates and digits are made of

metal and/or plastic.

3. The artificial hand of claim 1, wherein the cord is attached to the digits on the
distal end of the digits.

4, The artificial hand of claim 1, wherein there are four digits and one thumb.

5. The artificial hand of claim 1, wherein the four digits have three segments, and

the thumb has two segments.

6. The artificial hand of claim 5, wherein the cord is attached to the middle
segments of the digits.

7. The artificial hand of claim 1, wherein the lever is attached to the base plate by
two attachment points, and rotates at two pivot points, such that each digit
moves about the same distance, and the force generated is greater than a lever
having one pivot point.

8. The artificial hand of claim 1, wherein the lever engages with a digit plate to

retract the cords and activate the hand.
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9. The artificial hand of claim 1, wherein the cable is attached to a shoulder harness
and the hand is activated by movement of the shoulder.
10.  The artificial hand of claim 1, wherein the cable is attached to a motor and the

hand is activated by the motor.
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