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1 )

This invention relates to an artificial limb, and
more particularly to an artificial hand and arm.

A primary object of this invention is the pro-
vision -of an improved arbificial hand and fore-
arm ‘provided with means whereby the fingers
and thumb may be readily flexed to permit the
grasping of an.object.

An additional object of the invention is the
provision of such a device which will be natural
and lifelike in appearance and operation.

Still another object of the invention is the pro-
vision of means associated with the device where-
by the fingers may be moved by straightening and
bending the-arm.

A still further object -of the invention is the
provision of such a device whereby the fingers
may be curled, when the parts-are in one position
of adjustment upon straightening the arm and
uncurled by bending the arm, and when the parts
are in a further position of adjustment, curled
by bending the arm and straightened by straight-
ening the arm.

Still another object of the invention is the pro-
vision .of means in association with such a device
whereby the operation of the fingers may be dis-
continued at the will of the operator by a simple
adjustment of the mechanical parts of the limb.

A still further object is the provision of &
device of this character which is sturdy and dura-
ble in .construction, reliable and efficient in oper-
ation, lifelike in appearance, and relatively sim-
ple to utilize and inexpensive to manufacture,

Other objects will in part be -obvious and in
part be pointed out as the description of the in-
vention proceeds, and shown in the accompany-
ing drawings, wherein there is disclosed a pre-
ferred .embodiment of this inventive concept.

In the drawings:

Figure 1 isa top plan view of one form of device
embodying features of the instant invention.

‘PFigure 2 is a side elevational view of the de-
vice disclosed in Figure 1.

Figure 3 is an enlarged longitudinal sectional
view taken through the hand portion of the de-
vice.

Figure 4 is an enlarged sectional view taken
substantially along the line #—4 of Figure 1.

Figure 5 is an enlarged sectional view taken
substantially along the line 5—5 of Figure 3, as
viewed in the direction indicated by the arrows.

‘Figure 6 is an enlarged top plan view of a con-
structional detail, cerfain concealed portions
thereof ‘being indicated in <dotted lines.

Figure 7 is an enlarged perspective view of a
furthercenstructional detail.
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Figure 8 is a plan view of still another con-
structional detail.

Similar reference characters refer to similar
parts throughout the several views of the draw-
mgs.

Referring now to the drawings, and particu-
larly to Figure 1, the device of the instant in-
vention includes a hollow forearm stub section
{0, a hand section generally indicated at {1, and
the customary number of finger sections gen-
erally indicated at (2. A thumb member (43 is
also provided, substantially identical in opera-
tion to that of the fingers 12, as will be more fully
described hereinafter. The device also includes
an arm band 4 adapted to be positioned about
the upper arm.

The arm band 14 is provided with g lever guide
{5, in which is movable an extremity of a lever
i6. The lever i6 is provided on the under side
thereof with an elongated slot 17 provided at each
extremity with cup-shaped detents 18 and 19,
respectively, and a central cup-shaped detent 20,
the cup-shaped detents comprising connector sta-
tions and adapted to be engaged selectively by
a latch button 2{ positioned on the lower ex-
tremity of a shaft 22 provided with a head 23,
the head being spring-biased upwardly, as by a
spring 24, to force the button 21 into the cup
with which it is associated. The shaft section
22 is pivotally secured to one end of a connector
lever member 25, which is pivotally connected
at its other end, as by a pivot 26, to the adjacent
end of an additional lever section 27 mounted in
guides 28 which extends downwardly over the
forearm section (0. The connector 25 is offset,
as at 29, to permit the lever section 27 to lie
flush against the upper surface of the forearm
section 18.

From the foregoing it will now be seen that
with the connector 25 positioned, as shown in
Pigure 1 with button 21 seated in the interme-
diate cup 20, when the artificial limb is adjusted
to the arm of a wearer, movement of the upper
arm section and straightening and bending of
the stub of the forearm at the elbow will have
substantially no effect on the lever 21. Con-
versely, however, it will be readily apparent that
if the pin 22 and button 21 are moved in the slot
{7 to engage the cup 18, that when the arm is
straightened, the connector 25, and correspond-
ingly the lever 21, will be retracted with respect
to the hand portion 11, that is, drawn toward
the elbow. Similarly, a bending of the arm will
effect an opposite movement. Tt will further be
seen that when the button 21 ispositioned in the




2,486,746

3

cup {9, an exact reverse of this operation will
be effected in that straightening the arm will
extend the lever 27 towards the hand section 11,
and bending the arm will retract the same to-
ward the elbow. The purpose of this movement,
and the function thereof, will be more fully de-
scribed hereinafter.

It may here be pointed out that the forearm
section is preferably lined. with sponge rubber
or similar material, and that the elbow 380 is
provided with a similarly lined interiorly posi-
tioned housing to protect the elbow and prevent
disalignment of the forearm stub, as well as
prevent the artificial hand from drifting with
respect to the arm.

Referring back to the lever 27, it will be seen,
as best shown in Figure 1, that the forward ex-
tremity of the lever 27 has pivoted thereto, as
by a pivot pin 31, a bifurcated member 32. 'The
member 32 extends inwardly through a slotted
aperture 33 in the upper portion of the hand
section and each free end of the bifurcations
thereof is pivotally connected, as by a pivet 24,
to a hinge member 35, hinged, as by a pivot 36, to
the lower extremity of the hand portion i1.

As best shown in Figure 1, the hinge 25 extends
the full width of the hand portion, and has se-
cured thereto five members 36, one for each fin-
ger 12 and thumb 13, which members are com-
brised, as best shown in Figures 3 and 6, of a

_bifurcated rear extremity 37, secured, as by a pin

38, to an extension 39 of hinge 35, a forwardly
extending portion 48, and an expanded forward
extremity 4{ including oppositely disposed de-
pending flanges 42 provided adjacent their for-
ward extremities with aligned apertures 43.

Each of the members 4{ engages s collar 45
(Figures 3 and 8) provided with diametrically
opposite pins 46 engageable in the apertures 43.
Each collar 8§ is slidably mounted on a rod 47
and is abutted on opposite sides by coil springs
48. The springs 48 are held in position on the
rod by fixed collars 49 secured in position, as
by set screws 58. The tension of the springs 48
serves to bias the slidable collar 45 to a mid
point or centrally disposed position on the rod
41. The upper portion of the hand section 10
is provided with a removable cover 51 seatable in
grooves 52 in the upper surface thereof and en-
gaged therein by depending flanges 53, removal
of the cover 3! permitting access to the springs
48 for the purpose of adjustment through set
screws 50 and collars 49. '

As best shown in Figure 3, a transversely ex-
tending upstanding flange 60 is provided with

apertures 6f through which the rear extremities -

of each rod 47 pass, the rods being held in posi-
tion, as by nuts 82, on the rear extremities there-
of. The forward end of each rod 47 terminates
in channel-shaped members 63, the forward ex-
tremities of which are pivotally secured, as by
pivots €4, to the upper ends of link members 65
(Figure 7), the lower extremities of which are
hingedly fixed, as by pins 88, to a hinge joint 57
representing the first knuckle of each finger.
Each of the members 65 includes a rearwardly
and upwardly extending arm 78, the lower face
edges Tt of which when the fingers are extended,
abuts with the lower inner surface 76 of each
finger section, to preclude the extension of the
fingers past straight line positions. The upper
extremity 17 of each portion 10 abuts with the
inner portion of channel-shaped member §3 to
preclude bending of the fingers beyond a cer-
tain point. An extension to the finger section
18 is slidable within the hand section when the
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fingers are straightened angd coacting flanges 79
and 80 on each finger section and the hand sec-
tion, respectively, preclude the passage of the
portion 18 beyond normal curvature. Secured
to each pivot 64 is a channel-shaped section 8¢
which extends from the knuckle section adja-
cent the hand to the second knuckle section 82
which corresponds in general configuration to
the first knuckle section and includes a retract-
able portion 83 provided with a flange 84 coacting
with a flange 85 at the extremity of the first sec-
tion in & manner similar to that described in
connection with the flanges 79 and 80.- The out-
er extremity of the channel-shaped member 8i
is pivoted, as on a pivot 85, to a second link
member 87, pivoted, as at 88, to form a hinge
for this section of the finger and provided with
an arm 89 which functions in a manner similar
to the arm 65 previously discussed. From the
pivot 88 a channel section 90 extends to a pivot
81 in the fingertip which is provided with a re-
tractable section 82 having a flange 93 coacting
with a flange 92 at the extremity of the section
82. A third link member {10 is pivotally con-
nected at its upper end, as at 91, to the forward
end of channel section 90 and at its lower end is
pivotally connected, as on a pivot 96, to a fur-
ther hinge section in the lower portion of the
finger constituting the extreme outer joint. An
upwardly directed arm 95 extends from the lower
end of link ({0 and functions in the same man-
ner as the arms 77 and 89 previously described.
A channel-shaped section 97 leads from the pivot
91 to a pin 98 extending across the fingertips.

The lower portion of the hand and finger sec-
tion may be provided with a pad of sponge rub-
ber 99, or the like, and artificial fingernails 100
may be provided at the extremities of each digit
if desired.

From the foregoing the operation of the device
should be readily understandable. When the
lever 27 is moved forwardly toward the fingers,
the members 36 are extended, which, in turn,
through the channel-shaped sections 63, 81, 90
and 87 and their pivotal engagement with the
members 85, 87 and {10 effects a curling or clasp-
ing movement of the fingers. Obviously, reverse
movement of the lever 27 causes straightening
of the fingers. As has previously been pointed
out, the extension and retraction of the lever 27
may be occasioned by either bending or straight-
ening the arm in accordance with the position
of the lever 25 in respect to the lever member (§.

If desired, of course, a glove may be posi-

tioned cver the artificial hand and the device
will seem in appearance to be natural and life-
like. .
From the foregoing it will now be seen that
there is herein provided an improved artificial
hand which accomplishes all the objects of this
invention, and others, including many: advan-
tages of great practical utility and commercial
importance. )

As many embodiments may be made of this
inventive concept, and as many modifications
may be made in the embodiment hereinbefore
shownr and described, it is to be understood that
all matter herein is to be interpreted merely as
illustrative and not in a limiting sense.

I claim:

1. In an artificial limb including-an upper arm
band, a forearm section, a hand and at least one
finger comprising at least two sections, one of
said sections including a finger tip, separate pivot
means hingedly connecting said finger to said
hand and said finger sections together, a sepa-
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rate lever pivoted on each pivet means, links
connecting said levers fogether and to said fin-
ger tip, rigid means longitudinally disposed rela-
tive to said forearm. section and longitudinally
reciprocable relative therefo, one end of said
rigid means being operatively :connected to said
links whereby reciprocation thereof in one di-
rection is operative to open said finger and in
the other direetion to «ciose said fingers, a rigid
connector ‘pivotally connected te the other end
of said means, means pivotally connecting said
arm band to said forearm section, said last-
named means including at least two longitudi-
nally spaced connector stations, and means for
selectively connecting said connector to each of
said stations whereby when connected to one sta-
tion to reciprocate said rigid means in one direc-
tion when the elbow of the wearer is bent and
in the other direction when the elbow is strnaight-
ened, and when connecied to the other station
to reverse the gdirections of reciprocation of said
rigid means when the elbow is bent and straight-
ened.

2. In.an artificial limb including an upper:arm
band, a forearm section, a hand and at least one
finger comprising .a plurality .of hingedly con-
nected sections, said band and forearm section
being adapted to be secured to an arm on oppo-
site sides of an elbow joint, rigid means recip-
rocable longitudinally of said forearm section
and operatively connected at one end to sald
hand and finger to open the latter when recip-
rocated in one direction and to close the finger
when reciprocated in the other direction, g rigid
connector pivotally connected to the other end
of said rigid means, means slidably and pivotally
connecting said arm band to said forearm sec-
tion, said last-named means extending across the
axis of said elbow joint and including at least
two longitudinally spaced connector stations, one
of said stations being on the ferearm side of said
elbow joint, the other of said stations being on
the upper arm side of said elbow joint, and means
for selectively connecting said connector to each

of said stations whereby when connected to one -

station to reciprocate said rigid means in one di-
rection when the elbow of the wearer is bent and
in the other direction when the elbow is straight-
ened, and when connected to the other station
to reverse the directions of reciprocation of said
rigid means when the elbow is bent and straight-
ened.

3. In an artificial limb including an upper arm
band, a forearm section, a hand and at least one
finger comprising a plurality of hingedly connec-
tion sections, said band and forearm section be-
ing adapted to be secured to an arm on opposite
sides of an elbow joint, means slidably and piv-
otally connecting said forearm section to said
band and extending across the axis of said elbow
joint, a selectively shiftable connector connect-
ing said means to said finger, said connector be-
ing shiftable on said means to and from a posi-
tion on the forearm side of said elbow joint and
3 position on the upper arm side of said elbow
joint, said connector being operative in one po-
sition of said connector to open and close said
finger as the wearer’s elbow is bent and straight-
ened, respectively, and operative when said con-
nector is shifted to the other position to close
and open said finger as the wearer’s elbow is
bent and straightened, respectively.

4. In an artificial limb including an upper arm
band, a forearm section, a hand and at least one
finger comprising a plurality of hingedly con-
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nected sections, said band and forearm section
being adapted to be secured to an arm on op-
posite sides of an elbow joint, means slidably and
pivotally connecting said forearm section to said
band and extending across the axis of said elbow
joint, a selectively shiftable connector connect-
ing sazid means to said finger, said connector be-
ing shiftable on said means to and from a posi-
tion on the forearm side of said elbow joint and
a. position on the upper arm side of said elbow
joint; said connector being operative in one po-
sition of said connector to open and close said
finger as the wearer’s elbow is bent and straight-
ened, respectively, and operative when said con-
nector is :shifted to the other position to close
and open said finger as the wearer’s elbow is
bent and straightened, respectively, and said
connector being shiftable to a third position lo-
cated on a prolongation of the axis of said elbow
joint whereby the elbow may be bent and
straightened without opening and closing said
finger.

5. In an artificial limb including an vpper arm
band, a forearm section, & hand and at least one
finger comprising' a plurality of hingedly con-
nected sections, said band and forearm section
being adapted to be secured to an arm on oppo-
site sides of an elbow joint, means slidably and
pivotally connecting said forearm section to said
band and extending across the axis of said elbow
joint, a selectively shiftable connector connect-
ing said means to said finger, said connector be-
ing shiftable on said means to and from a posi-
tion on the forearm side of said elbow jeint and
a position on the upper arm side of said elbow
joint, said connector being operative in one posi-
tion of said connector to open and close said fin-
ger as the wearer’s elbow is hent and straight-
ened, respectively, and operative when said con-
nector is shifted to the other position to close
and open said finger as the wearer’s elbow is
bent and straightened, respectively, and said
connector being shiftable to a third position
whereby the elbow may be bent and straightened
without opening and closing said finger, said
third position being located on a prolongation
of the axis of said elbow joint, a slot formed in
said means connecting said arm band and fore-
arm section, said slot connecting said positions,
said means being formed to provide spaced de-
tents locating said positions, and a spring-loaded
latch carried by said connector and selectively
engageable with said detents to lock said con-
nector to said means in a selected position.

6. In an artificial limb, including a hand sec-
tion and at least one hollow finger, pivot means
adjacent the palm side of said hand hingedly
connecting said finger o said hand, said finger
comprising at least two longitudinally aligned
sections, a second pivot means adjacent the palm
side of said finger and hingedly connecting said
sections together, a pair of levers each having
an inner end pivoted on one of said pivet means
and having its other end extending radially out-
wardly thereof within the confines of a finger
section, a link pivotally connecting the outer
ends of said levers, and means pivetally con-
nected to the outer end of the lever of said first
pivot and adapted to actuate said levers to open
and close said finger, a rigid extension of each
of said levers, said extensions comprising stops
to limit opening and closing of said fingers.

7. In an artificial limb, including a hand sec-
tion and at least one hollow finger, pivot means
adjacent the palm side of said hand hingedly
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connecting said finger to said hand, said finger
comprising ‘at least two longitudinally aligned
sections, a second pivot means adjacent the palm
side of said finger and hingedly connecting said
sections together, a pair of levers each having
an inner end pivoted on one of said pivot means
and having its other end extending radially out-
wardly thereof within the confines of a finger
section, a link pivotally connecting the outer
ends of said levers, means pivotally connected to
the outer end of the lever of said first pivot and
adapted to actuate said levers to open and close
said finger, a guide channel in said finger and
slidably receiving the free ends of said levers, a
rigid arm integral with each of said levers and
extending diagonally outward from the inner
ends thereof, said arms comprising stops to
limit the opening and closing of said fingers.

8. In an artificial limb, including a hand sec-
tion and at least one hollow finger, pivot means
adjacent the palm side of said hand hingedly
connecting said finger to said hand, said finger
comprising at least two longitudinally aligned
sections, a second pivot means adjacent the palm
side of said finger and hingedly connecting said
sections together, a pair of levers each having
an inner end pivoted on one of said pivot means
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and having its other end extending radially out-
wardly thereof within the confines of a finger
section, a link pivotally connecting the outer
ends of said levers, a reciprocable rod pivotally
connected at one end to the outer end of the
lever of said first pivot, @ pair of coil springs
concentric to said rod and in end-to-end rela-
tion, a slidable collar on said rod intermediate
said springs, and actuating means pivotally con-
nected to said collar and operative to reciprocate
the same and said rod.
WILLIAM I. JINKINS.
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