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6 Claims.
1

This invention relates to artificial arms adapt-
ed to replace an ampultated upper limb of man.

It is an object of the instant invention to
provide an efficient and effective artificial arm
where the amputation has been made either be-
low or above the elbow.

A further object is to provide an artificial arm
having wide range of adaptation.

Another object is the provision of an artificial
arm in which the attaching, adjusting, and re-
moval means is both simple and effective.

Other objects of the instant invention will be-
come apparent in the course of the following
specification.

In the accomplishment of these objectives, the
artificial arm is made in two embodiments, one
for the case of an amputation below the elbow
and the other for the case of an amputation above
the elbow. In both embodiments, there are simi-~
lar interchangeable finger members, a palm mem-
ber which supports the finger members and
houses the mechanism for the operation there-
of, and a wrist member supporting the palm mem-
ber in any desired posifion of the finger mem-
bers. The grasping and releasing of an object

by the finger members and the twisting of the
palm member relative to the wrist member have
a range beyond that of the natural hand and with
a substantial approach to reality. In the case
of the first embodiment, that is an artificial arm
designed to replace an amputed portion of the
upper limb where the amputation has been made
below the elbow, the attachment between the
stump of the limb and the wrist member is
equipped with s system of levers designed to be
operated by the body of the man in a known
manner and which actuates the finger members
when grasping and releasing an object. In the
second embodiment of the artificial arm, that is
one for the case where the amoutation has been
made above the elbow, the finger members, the
palm member, and the wrist member are the
same as in the first embodiment. However, the
attaching member between the wrist member and
the stump of the arm gdiffers in form, is without
a leverage system, and is supplied with a fore-
arm member attached at the bottom to the wrist
member and at the top fitted over the arm stump
and shoulder of the man. The finger members

are actuated by members betwesn the free ends

of the actuating mechanism of the finger mem-
bers and the body of the man.

The invention will appear more clearly from
- the following detailed description when taken in
connection with the accompanying drawings
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2
showing by way of example a preferred em-
bodiment of the inventive idea.

In the drawings:

Pigures 1 through 5 show the first embodiment
of the artificial arm designed to replace the am-
putated portion of the upper limb where the
amputation has been made below the elbow and
in which:

Figure 1 is a top view of the artificial arm
assembled with the finger, palm and wrist mem-
bers, and the attaching member for securing the
artificial arm to the stump of the amputated
arm, part of the surface portion of the artificial
arm being hroken away to show the mechanism,
and constructed in accordance with the prin-
ciples of this invention. :

Figure 2 is g sectional view taken on line 22
of Pigure 1.

Figure 3 is a sectional view taken on line 3—3
of Figure 2.

Figure 4 is a side view of the attaching mem-
ber releasably securing the lower portion of the
artificial arm to the stump of the amputated
arm.

Figure 5 is an end view of the attaching mem-
ber shown in Figure 4.

Figures 6 through 8 show the second embodi~
ment of the artificial arm, designed for cases
where the amputation has been made above the
elbow, and in which:

Figure 6 is a top view of the artificial arm with
the forearm member in position.

Figure 7 is a fragmentary top view of the wrist
member of the artificial arm shown in Figure 6
with the forearm member removed.

Figure 8 is a top view of the attaching mem-
ber for releasably securing the lower portion
of the artificial arm to the stump of the am-
putated arm and with the forearm member re-
moved.

Figure 9 is an end view of the attaching mech-
anism shown in Figure 8.

Figures 10 through 18 show various inter-
changeable finger members for use with both
embodiments of the artificial arms and in which:

Figure 10 is a top view of one finger member
equipped with a hingedly mounted and knurled
type finger tip.

Figure 11 is an end view of the mechanical
finger shown in Figure 10.

Figure 12 is a fragmentary end view of the
finger member shown in Figure 10 but provided
with a rubber finger tip.

Figure 13 is a top view of the finger member
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shown in Figure 1 and equipped with a rubber
finger tip.

Figure 14 is a side view of -the mechanical
finger shown in Figure 13.

Figure 15 is a fragmentary side view of the
finger member shown in Figure 13 but equipped
with a knurled type finger {ip.

Figure 16 is a top view of the finger member
shown in Figure 6, the finger member being
equipped with a hingedly mounted knurled type
finger tip.

Figure 17 is a side view of the finger member
shown in Figure 16.

Figure 18 is a fragmentary top view of the
finger member shown in Figure 16 but equipped
with a rubber finger tip.

Referring now in greater detail to the first
embodiment of the artificial arm shown in Fig-
ures 1 through 5, that is the artificial arm de-

siened for cases where the amputation has been 2

made below the elbow, reference numeral (8 in-
dicates the palm member, §I the wrist member,
12 the attaching member for securing the wrist
member to the stump of the amputated arm, 3
one of the finger members, and 14 the other finger
member.

The mechanical palm !9 is constituted of a
housing {5 as shown in Pigures 1 and 2, the hous—
ing 15 having a finger end and a wrist end. At
the wrist end of the housing {% and along the
longitudinal center line thersof iz a cylindrical
projection 16 which may be formed integral
therewith. A cylindrical opening {7 is formed
along the common center lines of the cyiindrical
projection 18 and housing {5 which opening
communicates with the interior of the housing
{5. Also on the wrist end of the housing {5,
as shown in Figure 3, are a series of spaced
openings 21 for releasably locking the palm
member 10 in any desired position relative to the
wrist member 14 as later described. At the finger
end of the housing 5 are two openings {7* and
18 for the insertion of the finger stubs {9 and
20, respectively, and described infra.

Pivotally mounted within the housing 15 of the
mechanical palm member {8 and protruding
through the openings {72 and {8 are the substan-
tially hollow finger stubs {8 and 28, respectively,
the diameter of the finger stubs being sufficient-
1y less than the diameter of the openings {7 and
{8 to permit reasonable rotation therein. Any
known pivotal mounting means may be used and
a suitable support may consist of a protuberance
raised on the inner surface portion of the hous-
ing 15. The profruding hollow cylindrical end
of each finger stub {2 and 29 is threaded on the
outside while the inside is serrated as shown in
Figure 1 for'the releasable attachment of the
mechanical fingers 13 and {4 described later.
The finger stubs 19 and 28 are rotated toward
and away from each other by the following mech-
anism: Longitudinally slidable within the open-
ing I7 in the cylindrical prcjection 15 of the
mechanical wrist {1} is a plunger 2{, the free end
of which is infernally threaded as shown in Fig-

- ures 1 and 2. On the opposite end of the plunger
21 is a pivotally connected link 22, the opposite
end of the link 22 being pivotally connected to
the power arm of the finger stub 25 by a sec-
ond link 23 so that an inward longitudinal move-
ment of the plunger 21 will rotate the threaded
end of the finger stub 26 outwardly and the out-
ward longitudinal movement of the plunger 21
will rofate the threaded end of the finger stub
20 inwardly.
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The finger stub 18 is adapted to be rotated
simultaneously toward and away from the pre-
viously described finger stub 28 in the following
manner: The bottom of the finger stub §§ flares
downwardly and inwardly to provide a relatively
fiat surface portion 58 (Fig. 1) the end of which
is also pivotally connected to the pivotally con-
nected ends of the links 22 and 23 so that any
longitudinal movement of the plunger 2{ im-
parts a coacting movement in both finger stubs
{3 and 20 whereby the grasping and releasing
of an object by the finger members 13 and {4 is
attained.

Where the weight or surface characteristics
of the object to be grasped requires or for other
reasons, the mechanical fingers {2 and {4 may
be releasably locked in any desired position rela-
tive to each other by the following mechanism:
An arm 24 (Fig. 1) is inserted below the power
arm of the finger stub {3 and secured thereto by
the pivot pin 28 so that as the finger stub {9
is rotated by the previously described mechanism
the inwardly extended end of the lever 24 will
slide along the periphery of an inwardly direct-
ed angular protuberance 25 (Fig. 1) which may
be formed integral with the housing {5 or other-
wise. Between the lever 24 and the power arm
of the finger stub 9 and designed to be rotated
therewith is an inwardly directed plate 27 along
the inwardly directed edge of which are a plural-
ity of teeth 28. Coacting with the teeth 28 of
the plate 27 is a second plate 23 pivotally mount-
ed by any known means 33 to the arm 24 and
along the outwardly directed edge of which (Fig.
1) are a plurality of teeth 31. The engagement
of the teeth 31 of the second plate 25 or the lock~
ing and unlocking of the finger stubs {9 and 20
is controlled by a handle member 32 which pro-
trudes through a longitudinally formed slot in
the housing 48 and is pivotally attached to the
inside surface portion of the housing {5 by any
suitable means 33 and the opposite end of which
is pivotally secured to the arm 24 by any pivotal
mounting means 24 so positioned that as the
handle member 32 is moved toward the finger
stubs {8 and 28, the feeth 31 of the second plate
24 are brought inte engagement with the teeth
28 of the plate 27 which through the previously
described linkage system locks the stubs 18 and
{9 in any desired position. Between the second
plate 28 and the inner surface of the housing {3
is a spring member 59 so positioned on the sec-
ond plate 28 that the same will aid in maintain-
ing the coacting teeth of the plates disengaged
except when locked together by the previously
described handle member 32.

The wrist member {{ as shown in Figures 1, 4,

- and 5 is a cylindrical member having a diameter

60

65

70

=Y
[

approximately equal to the diameter of the wrist
end of the aforementioned palm member {8 with
which it is assembled. Along the axis of the wrist
member {{ is a cylindrical opening 3% (Fig. 4)
designed for the releasable insertion of the cylin-
drical projection 16 on the wrist end of the palm
member {8, the end of the projection being pro-
vided with a circumferential recess 3¢ (Fig. 2)
which coacts with the subsequently described
jaw members 38 and 3% for the rofation and
releasable insertion of the projection {§ in the
opening &5 of the wrist member {{. The jaw
members 38 and 39 are pivotally secursd ab one
end in the free end of the mechanical wrist 1
by any pivotal mounting means 40 and 41, respec-
tively, the plane of the jaw members being per-

§ pendicular to a plane through the axis of the
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wrist member 1{, the jaw members further hav-
ing a thickness less than the width of the recess
36 with which said members coact. At the free
ends of the jaw members 38 and 39 is a spring
member 42 secured under tension by any suitable
means &3 and §2¢ disposed on the respective jaw
members to maintain the same together under
tension. The manipulation of the jaw members
38 and 39 when, for example, desiring to release
the projection 8 of the mechanical palm (8 from
the mechanical wrist {{ is accomplished with
a handle member £4 protruding through a cir-
cumferential slot in the side wall of the mechan-
ical wrist member {{, the opposite end of the
handle member 44 being pivotally connected to
the wrist member {{ by any known means 48
which is attached as desired to a cam member 45
(Fig, 5). The ends of the jaw members 38 and 29
may be cubt away along the vertical center line of
the wrist-memher t{ (Fig. 5) to permit the cam
member 43 to be inserted bhetween the opposed
ends thereof while the pivotal mounting means 45
may be countersunk.

In the palm end of the wrist member 4! is a
releasable locking mechanism €7 (Fig. 1) which
is inserted in an opsning formed in the wrist
member [! along the circumference of a circle
with center on the axial! center of the wrist
member {1 and having a diameter egual to the
diameter of a circle passing through the centers
of the openings 2{ (Fig. 3) in the wrist end of
the paim member {8 centered on the axis thereof
and previously described. The locking mecha-
nism £7 is formed with a cylindrical hody 48, the
free end of which may be in the shapz ¢f an
inverted cone slidably inserted in the aforemen-
tioned opening in the palm end of the wrist
member {f. The top of the eylindrical hedy 48
may be of reduced diameter for the insertion of
the spring member 48 therearound so that as the
cylindrical body 48 is moved upwardly azainst
the tension of the spring 42 by s handle member
59 protruding through a longitudinal siot in the
side wall of the mechanical wrist {1, the tend-
ency of the cylindrical body 48 will be to auto-
matically return to a position where the inverted
conical end wil! protrude heyond the plane of the
paim end of the mechanical wrist {{ for releas-
ably maintaining the finger carrying palm mem-

ber {0 in any desired position of the finger mem-~ -

bers {8 and {4 relative to the wrist member 11,

The means for rotating the mechanical fingers
{3 and (4 toward and away from each other
simulative of grasping with the fingers of the
hand has been previously described in connection
with the palm member {8. The means for im-
parting the grasping and releasing motion to the
finger members 13 and 14 through the wrist
member 1§ and attaching member 12 is as fol-
lows: A cylindrical link Bl (Fig. 4) is slidahly
passed through the cylindrical opening 25 (Fig. 4)
of the wrist member {! and thence through the
aligned opening 17 (Fig. 2) in the cylindrical
projection {§ of the palm member {§. The lnk
51 is threaded on the inserted end as shown in
Figure 4 for engagement with the coacting tap
in the end of the plunger 21 (Wig. 1) so that any
longitudina! movement of the cylindrical link 5¢
is imparted to the plunger 21 and thence to the
finger stubs 18 and 28 in the manner previously
desecribed.

The attachment member {2 for securing the
artificial arm {8 to the end of the. amputated
arm is constituted of a frame 52 (Fig. 1) releas-
ably secured on the free end of the wrist member
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i1 by the screws 53 and 54 (Figs. 1 and 5). Pivot=
ally mounted between two spaced parallel mem-~
bers at the top of the frame 52 is a lever 55.
The lever 85 is & U-shaped member as shown in
Pigure 5 and between the U-shaped portions of
which is pivotally mounted a second lever 56.
Along the axis of the wrist member {1 extended
to intersect the second lever 5§ an opening is
made for the insertion of the free and threaded
end of the cylindrical link %{ which is passed
therethrough and releasably secured to the second
lever B8 by a nut 57 (Figs. 1 and 4), the threaded
end of the link 51 heing of reduced diameter.
Thus, any movement of the levers 55 and 56 will
ke imparted through the linkage chain to the
finger stuhs 192 and 28.

The mechanical fingers 13 and 14 are made of
any suitable material and in the shape best suited
to the neads of the particuiar individual. At one
end, that is the bottom, the finger members are
serrated so that when slid into the coacting inside
serrated surface portions of the finger stubs I8
and 28, any rotary movement thereof is pre-
vented - and especially when the nut 5% is
threaded on the end of the finger stubs 9 and
28, a flange being formed at the bottom of the
serrated portion. The finger tips 5% and 59¢
(Fig. 1) may be made of rubber where the surface
of the objects being handled have an appropriate
surface for handling with rubber. On the other
hand, as shown in Figures 10 and 11, the finger
tips 889 may be formed with hinged finger tips
with knurled coacting surface portions for han-
ling articles adapted thereto. Of course, de-
pending upnon the object to be handled the central
portion of the finger members may be of the
shape shown in Figures 10, 11, and 12, or the like.

The operation of the first embodiment of the
artificial arm {8 as shown by Figures 1 through
5.is as follows:

Assume that the artificial arm 10 is disas-
sembled and that the problem is to provide an
artificial arm where the arm has been ampu-
tated below the elbow. The case may be studied

» to determine the most suitable shape of mechani-

cal fingers to be furnished, perhaps with rubber -
finger tips as shown in Figures 1, 12, 13, 14, and
18. While the procedure may be varied, suppose
the connecting member 12 is secured to the end
of the amputated arm with the levers 55 and 5§
protruding and free to be actuated. The handle
member 44 on the wrist member {{ is moved to
& position wherein hy virtue of the cam 4§ the
jaw members 38 and 38 are forced apart against
the tension of the spring 42. The cylindrical
projection 6 of the palm member i is then in-
serted in the eylindrical opening 25 until the
recess 26 is about in the plane of the jaw mem-~
bers 328 and 39 whereupcn the handle member 44
is moved to the opposite position or where the jaw
members 88 and 3% are in the recess 386 which
permits rotation of the palm member 18 relative
to the wrist member {{ except for the action of
the releasable locking mechanism 471 (Fig. 1).
Further study of the individual case may lead to
the conclusion that the maost convenient grasp-
ing position is that shown in Figure 1 and if not
in that position, the handle 58 is moved upwardly
against the action of the spring 49 which per-
mits the palm member 18 to be rotated as desired,
the jaw members 38 and 39, it will be remem-
bered, having been inserted in the recess 35. The
finger members {3 and {4 having been previously
selected for the object to be handled and the
relative position of the man in respect to the ob-
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jeet having been determined, it remains only to
provide a means for imparting longitudinal
movement to the cylindrical link 54, upwardly
when grasping the object and downwardly when
releasing the same. This is accomplished with
rigid members (not shown) secured between the
ends of the levers 55 and 56 and that part of the
shoulder or part of the arm that will be called
upon to provide the movement and which is in
accordance with known practice. Suppose fur-
ther, that he object to he grasped is relatively
heavy and the danger of slipping imminent
through the inadvertent movement of the actuat-
ing mechanism of the artificial arm, then by
moving the handle member 32 downwardly the
coacting teeth 31 and 28 mesh locking the finger
members {3 and I8 securely with the object
grasped therebetween until first unlocked by
moving the handle member 32 in the opposite
direction so that the teeth 31 and 28 are dis-
engaged and then imparting a downward move-
ment on the cylindrical link 5{ by the inward
movement of the ends of the power arms of the
levers 55 and 58 forcing the finger tips 5% and
§9c out of engagement with the object.

In the second embodiment of the artificial arm,
that is for cases where the amputation has been
made above the elbow, and shown in Figures 6
through 9, reference numeral 88 indicates the
artificial arm, 81 the palm member, §2 the wrist
member, 83 the attaching member, 64 the fore-
arm member, §5 one of the finger members, and
8§ the other finger member.

The palm member 81 and the wrist member 62
are similar to corresponding members of the
first embodiment and previcusly described.

The attaching member 63 is constifuted of a
frame 871 secured to the free end of the wrist
member 52 by the screws 88 and 68. The frame
§7 protrudes above the plane of the end of the
wrist member 82 and extends over the central
portion thereof. Along the axis of the wrist
member 62 exiended is a cylindrical opening T8
in the frame 81 through which is slidably inserted
a cylindrical link T1 which has a recess 12 extend-
ing longitudinally therealong. Through the
frame 57 a screw 73 is threaded which protrudes
into the recess 12 so that irrespective of any force
applied to the link 71 it is prevented from rotat-
ing.

The forearm member 53 is made of any suitable
material and is designed to be fitted over the re-
maining portion of the amputated arm and up
over the shoulder. At one end, the forearm mem-
ber 64 is releasably aitached around the wrist
member 62 by any suitable fasteners 76* and 712
Slots, of course, are provided in the respective
members for the movement of the handle mem-
bers, 16, 71, and 18.

The operation of the artificial arm of the sec-
ond embodiment is as follows:

The mechanical fingers 85 and 66 (Figs. 16
and 17) are selected in accordance with the task
to be performed. For example, it may be decided
to select the finger members having the hingedly
mounted knurled tips 722 and 73* as shown and
in which case the finger tips 722 and 732 readily
adjust themselves to the surface of the object.
Or it may be decided to use fingers similar to
85 and 85 in form but provided with a rubber
tip 14 as shown in Figure 18. If the nature of
the ohject warrants, inger members 742 (Fig. 14)
each provided with a rubber finger tip 715 may
be used or the same shaped finger may be used
with a knurled finger tip 76 (Fig. 15). The man-
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ner of attaching the finger member has been de-
scribed in the first embodiment and also the man-
ner of attaching the eylindrical projection on the
palm end of the wrist member. The forearm
member 68 may first be secured over the fore-
arm and shoulder and then attached to the wrist
member 82 with the screws 762 and 71%. 'The
handle member 16 may be pulled upwardly
whereby the palm member 62 is rotated to a se-
lected position relative to the wrist member 62 and
then the handle member 7§ released to lock the
members in the selected position as described in
the first embodiment. The palm member 61 may
then be inserted in the wrist member 62 by move-
ment of the handle member 77 also in the man-
ner of the first embodiment. Rigid members are
then run from the body muscles (not shown) for
actuating the finger members to the free end of
the cylindrical link 71 and under the forearm
member 84 to impart the movement of the muscles
of the body to the finger members §5 and 66
which may be releasably locked in any position by
working the lever 78 in the manner described in
the first embodiment.

It is apparent that the specific illusirations
shown sbove have been given by way of illus-
traticn and not by way of limitation and that
the structures ahove described are subject to wide
variation and modification without departing
from the scope or intent of the invention, All
of such variations and modifications are to be
included within the scope of the present inven-
tion.

What is claimed is:

1. An artificial hand comprising a hollow palm
member with open end, two hollow finger stubs
for the palm member, means pivotally mounting
the finger stubs intermediate the ends thereof in
the palm member and with the weight arms pro-~
truding therefrom, the finger stubs being in spaced
relationship and operable in the same plane, the
power arm of one finger stub terminating in an
inwardly directed plate, the protruding ends of
the finger stubs being externally threaded and
the inner surfaces lonigtudinally serrated, a re-
movable finger member for the ihreaded end
of each stub, finger stub actuating means for
the wrist member, said means comprising a lon~
gitudinally displaceahble link disposed in the palin
member intermediate the finger stubs, means
pivotally connecting the link to the piate of the
finger stub, a second link pivotally disposed be-
tween the power arimn of the other finger stub
and the pivotal mounting means of the plate
and first link, and means releasably locking the
finger stubs in any desired position coacting with
the finger stub actuating means.

2. An artificial hand according to claim 1 in
which the means releasably locking the finger
stubs in any desired position coacting with the
finger stub actuating means cornprises g lever
arm pivotally disposed in lhe wrist member, one
end of the arm being secured ic the finger stub
plate, the free end of the arm curving inwardly
toward the opposite side of the palm member, a
guide disposed in the palm member and ccacting
with the free end of the arm, another plate dis-
posed on the finger stub plate, one edge of the
other plate being inwardly directed and of arcu-
ate form and having spaced teeth formed thereon,
a second plate pivotally dispesed on the lever
arm, one edge of the second plate having teeth
formed thereon coacting with the teeth of the
first plate, means automatically maintaining the
first and second plates in spaced relationship, and
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means releasably bringing the teeth of the sec-
ond plate into operable engagement with the
teeth of the first plate.

3. An artificial hand according to claim 1 in
which each finger member comprises a body
portion, one end of the body portion being ser-
rated and coacting with the internally serrated
surface of the finger stub, means removably se-
curing the serrated end of the body to the
threaded end of the stub, and a knurled finger
tip hingedly disposed at the opposite end of the
body.

4. An artificial hand according to claim 3 in
which each finger member is characterized hy
having a rubber finger tip removably disposad on
the free end thereof.

5. In an artificial hand having a hollow paim
member, said palm member having a longitu-
dinally disposed link, finger members protruding
from one end of the palm member, the opposite
end of the palm member having i protrusion of
circular cross section with a circumferential
groove adjacent the free end and a central longi-
tudinal opening aligned with said longitudinally
disposed link in the palm member, the end of the
palm member with the protrusion having circum-
ferentially spaced openings adjacent the protru-
sion; a wrist member for the end of the palm
member with the protrusion, the wrist member
having a recess coacting with the protrusion on
the palm member, a plunger reciprocal in the
opening in the protrusion, means securing one
end of the plunger to the longitudinally disposed
link in the palm member, the opposite end of the

-plunger having an internally threaded recess, 3

means releasably securing the protrusion of the
palm member in the wrist member, said means
comprising a pair of jaw members pivotally dis-
posed in the free end of the wrist member gnd
coacting with the circumferential groove in the
protrusion of the palm member, spring means be-
tween the free ends of the jaw members main-
taining said jaws under tension in the groove,
and cam means between the free ends of the jaw
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members releasing said members from the groove;
and means releasably locking the palm member
in any position relative to the wrist member,
said means comprising a cylindrical hody slid-
ably disposed under outwardly dirscted tension
in the rim of the wrist member and coacting with
the circumferentially spaced openings in the
end of the wrist member having the protrusion,
and means releasing the cylindrical body from the
opening.

6. In an artificial hand having a wrist mem-
ber with a central longitudinal opening and a
plunger with a threaded recess in one end re-
ciprocal in the opening, the opposite end of the
plunger being in operable engagement with the
finger actuating mechanism; a stump support for
the wrist member, the support comprising a
frame, means releasably securing one end of the
frame to the free end of the wrist member, the
frame having an opening aligned with the open-
ing in the wrist member, a link reciprocal in the
opening, one end of the link being threaded and
coacting with the threaded recess in the plunger,
a U-shaped lever pivotally disposed in the free
end of the fraine, a second U-shaped lever pivot-
ally disposed in the free ends of the first, and
means releasably securing the free end of the link
to the second lever. —
MICHAEL J. MAGUTH.
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