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The present invention relates generally to arti-
ficial arms, and more particularly to a new and
improved wrist unit providing flexion and exten-
sion movement of the hook or other terminal de-
vice.

The primary object of the invention is to pro-
vide a wrist unit having flexion and extension
movement, that is compact, light in weight, and
smoothly rounded and faired into the forearm,
with a minimum of protuberances and no sharp
corners to catch con the clothing, This last-
named feature is of considerable importance to
the amputee, who is constantly faced with the
problem of getting his arm into and out of coat
and shirt sleeves without damaging his clothing.

A further object is to provide a wrist flexion
unit of the class described wherein the hook may
be positively locked in any one of a plurality of
flexed positions, and in which the locking action
is effected by means of a short, spring-pressed
lever projecting laterally from the housing. This
arrangement is particularly useful for the bi-
lateral amputee, as it enables him to unlock the
wrist by merely pressing the housing against the
body or any other convenient object, and does
not require the use of another hand. The wunit
is self-locking when released.

Another object is to provide a wrist flexion
unit wherein the mechanism is fully enclosed to
exclude dirt and to prevent the clothing from be-
coming tangled therein. '

Still another object of the invention is to pro-
vide a wrist flexion unit that is simple and rugged
in construction, inexpensive to manufacture, un-
obtrusive and attractive in appearance, and self-
compensating for wear, so that the mechanism
remains tight throughout its useful life.

These objects are achieved by providing the
unit with a generally hemispherical shell housing
that is mounted on and smoothly faired into the
end of the forearm member. Pivotally supported
within the housing and projecting through a slot
in. the outer end thereof is a generally circular
rocker, to which the hook or other {erminal de-
vice is attached. The rocker is provided on its
periphery with a plurality of angularly spaced
tapered notches, which are engageable by a
tapered tooth on a locking lever. The locking
lever is pivoted in the housing, and the end oppo-

site the tooth projects through a slot in the side

of the housing. A spring presses the lever to
engage the tooth in one of the notches on the
rocker, and the hook is thus locked in the desired
ahgular position. To release the lock, the pro-
Jecting end of the lever is pressed against the
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body to overcome the pressure of the spring and
lift the tooth out of its seat, after which the
rocker and its attached hook can be turned to a
new position of flexion or extension.

Other objects and advantages of the invention
will become apparent to those skilled in the art
upon consideration of the following detailed de-
scriptiont of the preferred embodiment thereof,
reference being had to the accompanying draw-
ings, wherein:

Pigure 1 is a front elevational view of an artifi-
clal arm having a wrist flexion unit emhodying
the principles of my invention mounted thereon:

Figure 2 is an enlarged side elevational view of
the outer end of the arm and the wrist flexion
unit;

Figure 3 is a cross sectional view through the
wrist unit, taken along the line 3—3 in Figure 2;

Figure 4 is a section taken at 4—4§ in Figure 3,
with the rocker shown in elevation; and

Figure 5 is an elevational view of the wrist unit,
as seen from the end.

The invention is illustratively shown on a
below-elbow arm, although it will be understood
that it is equally applicable to an shove-slbow
arm. In Figure 1 of the drawings, the arm is
seen to comprise a forearm {0, which is con-
nected by elbow hinges {1 to a leather cuff 2
that is wrapped around the upper arm of the
amputee. Strap loops {4 are secured to opposite
sides of the cuff 12, and are buckled to harness
straps 16 and 16, which pass up over the ampu-~-
tee’s shoulder to hold the arm in place.

The forearm {0 consists of an outer stationary
shell 1T and an inner rotatable shell {8, both of
which are preferably formed by laminating
several layers of plastic-impregnated cotion
stockinet over a plaster form, and then curinig or
polymerizing the resin in an oven to produce an
extremely strong, durable, and light-weight
structure. In the process of fabricating the
shells 17 and (8, various metal fittings such as
the components of the hinges i1 and end cap 29
are embedded in the plastic laminate and be-
come permanently bonded thereto.

A turntable 22 is rotatably mounted on the end
cap 20 and is connected to the rosatable inner
shell 18 by suitable mechanism (not shown)
whereby the turntable is rotated at a stepped-up
rate by the shell 13. The mechgnism referred
to may be of the type shown and described in my
copending application, Serial No. 236,787, filad
July 14, 1951, now Patent 2,638,604, to which ref-
erence may be had,

Mounted on the turntable 22 is the wrist flex-
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ion unit of my invention, which is designated in
its entirety by the reference numeral 24, and
attached to the unit is a hook 2§ of the type
shown and deseribed in my Patent No. 2,573,351,
granted October 30, 1951. The hook 28 consists
of a case 28 supporting a stationary finger 30,
movable finger 32, and thumb 34. A Bowden
cable control wire 38 is attached at one end to
the outer end of the thumb 34, and at the other
end to the usual shoulder harness, passing up-
wardly along the arm through a flexible, spring-
wound tubular conduit 38. The conduit 38 is
anchored to the forearm member §7 by means
of a fitting 48, and to the cuff {2 by a similar
fitting (mot shown), which constrain the conduit
against endwise movement. The conduit also
passes through a leather loop 42 on the cuif {2
adjacent the elbow, which holds it against the
arm. Springs within the case 28 pull the mov-
able finger 32 against the stationary finger, and
the hook is opened by exerting a pull on the con-
trol cable 36.

The wrist flexion unit 24 comprises a hollow,
generally hemispherical housing 44 made up of
two halves 48 and 48, which are secured by screws
58 to a circular base plate 52. A threaded stem
54 projects from the outer face of the base plate
52 at the center thereof, and this is screwed into
a tapped hole in the turntable 22 to secure the
unit therete. A raised boss 55 is provided on the
inner surface of the base plate §2, and extending
all the way through at a somewhat slanted angle
is a tapped hole 58, within which is a set screw
57. The end of the set screw abuts against the
face of the turntable 22, and is tightened up to
lock the unit 44 against turning relative to the
turntable.

The housing 44 is relatively thin walled, and
encloses a chamber 58, within which is disposed
a fat-ended, rocker 80 of substantially circular
cross-section, preferakbly substantially ecylindri-
cal in general form. Opposed bosses 62 on oppo-
site sides of the chambsr are bored at 64 to
receive trunnion pins 66 projecting from oppo-
site ends of the rocker. The rocker pivots on
the pins 65, and the centerline of the pins is the
flexion-extension axis of the wrist. A generally
rectangular opening 87 is formed in the cuter
end of the housing 44, and the edge of the rocker

protrudes slightly through this opening to expose

g portion of its periphery. Exitending diametri-
cally through the rocker is & bore 88 which is
threaded at 18 to receive the threaded shank
of the hook, and the exposed outer face of the
rocker is provided with a flat 72 surrounding
the end of the bore, on which the shoulder 74
(Figure 2) of the hook seats.

The rocker is slit diametrically at 78, perpen-
dicular to the axis of the bore 68, to a depth just
short of the pins 66. Intersecting the slot at an
angle is a tapped hole 78, into which a s2t screw
86 is screwed. The pointed end of the set screw
abuts against the far side of the slot, and when
tightened up, spreads the slot slightly to bind
the threads 78 on the threads of the stem of the
hook. This provides a powerful locking action
that prevents the hook from turning in the bore.

Formed in the periphery of the rocker &€ oppo-
site the flat T2 are three angularly sbaced
notches 82, the sides of which slope downwardly
in converging relationship. The nocitches 82 on
one side of the bore 3 are engageable by a tooth
84 projecting at right angles from one end of
a lever 86. The sides of the tooth 84 are like-
wise tapered, and have the same angle as the
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sides of the notches 82. This tapered seating
engagement insures & snug fit of the tooth in
the noteh, even though the parts may become
quite worn, and eliminates development of any
looseness as a result of wear.

The lever 85 is pivoted on a pin 81, which is
secured at its ends in two laterally spaced ears
88 projecting from the surface of the base plate
52, only one of which can be seen in Figure 3.
A torsion spring 89 encircles the pin 87 and bears
at one end against the lever 88, the other end
being hooked over a shoulder on the base plate.
The spring 89 exerts a torsional thrust against
the lever, tending to hold the tooth 84 seated in
its notch 82, as shown in Figure 3. In this con-
dition, the rocker is positively locked in the se-
lected position, and cannot be displaced until the
tooth is unseated. The other end of the lever
projects outwardly threugh a siot 88 in the hous-
ing for a short distance, and terminates in &
bulbous enlargement 9{, presenting smoothly
rounded surfaces on all sides that cannot caich
on the clothing.

The operation of the unit is heligve
evident from the foregoing dass
shown in Figure 3, the wrist is locked in Lhe fully
extended position, and the hook wouid project
straight out from the forearm. 'To flex the wrist,
uhe bulbous end 91 of the lever 8§ is brushed

gainst the clothing or any cther object, rocking
fhu iever counterclockwise against the pressure
of the spring 89 to lift the tooth 84 out of its
notch. 'The hook can then be turned to one of
the other two positions of adjustment and locked
by releasing the lever. While I have shown only
three positions of adjustment, it will be under-
stood that any number of positions within space
limitations can be used.

RBeing fully enclosed by the housing, the lock-
ing mechanism is protected from dirt and en-
tanglement in clothing. The smoothly rounded
surfaces of the unit provide no sharp corners or
other projections to catch and damage clothing.
The simplicity of the mechanism, together with
its rugged construction provides a unit that is
inexpensive to manufacture and extremely serv-
iceable.

While T have shown and described in consider-
able detail what I believe to be the vreferred
form of my invention, it will be understood that
such details are merely illustrative, and that
various changes may be made in the shape and
arrangement of the several parts without depart-
ing from the broad scope of the invention, as
defined in the following claims.

I claim:

1. A wrist flexion unit comprising an enclosed
hollow housing, a flat-sided, substantially cir-
cular rocker disposed within said housing, said
rocker being pivoted on its center for swinging
movement about the flexion-exlension axis, 2
portion of the periphery of sald rocker project-
ing through an opening in said housing, there
being a diametrically extending, tapped hole ex-
tending through said rocker from the exposed
portion thereof to receive the threaded shank of
a terminal device, said rocker being split perpen-
dicular to said tapped hole for a distance of ap-
preximately half its diameter, means to spread
the sides of said slit so as to cause the threads of
said tapped hole to kind on the threads of said
threaded shank, said rocker having a2 plurality
of angularly spaced nofches provided in the
periphery thereof within said housing, a lever
disposed within said housing and pivoted thereon

%o be self-
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intermediate its ends, said lever having a tooth
on one end engageable in said notches to lock
said rocker in angularly adjusted position, the
other end of said lever projecting through an
opening in said housing, and spring means urg-
ing said lever into locking engagement with said
rocker.

2. A wrist flexion unit comprising a substan-
tially circular base plate, a pair of mating body
sections attached to said base plate to form a
hollow housing, a substantially cylindrical rock-
er disposed within said housing, trunnions on op-
posite ends of said cylindrical rocker, bearing
sockets in said bedy sections receiving said trun-
hions and supporting said rocker for swinging
movement about the flexion-extension axis, a
portion of said rocker projecting through an
opening in said housing, there being a diametri-
cally extending, tapped hole exftending through
said rocker from the exposed portion thereof to
receive the threaded shank of a terminal device,
said rocker being diametrically split for a dis-
tance of approximately half its diameter perpen-
dicular to said tapped hole, means to spread the
sides of said slit so as to cause the threads of
said tapped hole to bind on the threads of said
threaded shank, said rocker having a plurality
of angularly spaced notches provided in the
periphery thereof within said housing, a lever
disposed within said housing and pivoted thereon
intermediate its ends, said lever having a tooth
on one end engageable in said notches to lock
said rocker in angularly adjusted position, the
other end of said lever projecting through an
opening in said housing, and spring means urg-
ing said lever into locking engagement with said
rocker.

3. A wrist flexion unit comprising an enclosed
hollow housing, a flat-sided, substantially cir-
cular rocker disposed within said housing, said
rocker being pivoted on its center for swinging
movement about the flexion-extension axis, a
portion of the periphery of said rocker project-
ing through an opening in said housing, there
being a diametrically extending, tapped hole ex-
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tending through said rocker from the exposed
portion thereof to receive the threaded shank of
a terminal device, said rocker being split per-
pendicular to said tapped hole for a distance of
approximately half its diameter, a tapped bore
extending into said rocker from the periphery
of the rocker and intersecting said split, a set
screw threaded in said bore extending across
said split and engaging the rocker portion on
the opposite side of the split so as to spread said
split and thereby cause the threads of said
tapped hole to bind on the threads of said thread-
ed shank, said rocker having a plurality of an-
gularly spaced notches provided in the periph-
ery thereof within said housing, and lever means
pivoted on said housing having a locking portion
selectively engageable in said notfches.

4. A wrist flexion unit comprising a hollow
heusing, a rocker of substantially circular cross-
section pivotally mounted within said housing
on the flexion-extension axis, a portion of the
periphery of said rocker projecting through an
opening in said housing, there being a diametri-
cally extending, tapped hele extending through
said rocker from the exposed portion thereof to
receive the threaded shank of a terminal device,
said rocker being split perpendicular to said
tapped hole for a distance of approximately half
its diameter, means to spread the sides of said
slit so as to cause the threads of said tapped
hole to bind on the threads of said threaded
shank, said rocker having a plurality of angular-
ly spaced notches provided in the periphery
thereof within said housing, and lever means
pivoted on said housing having a locking por-
tion selectively engageable in said notches.
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