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1

The present invention relates .generally to ar-
tificial arms, and its primary cbject is: to . pro=-
vide a. new.and improved arm that is inexpensive,
strong, light in weight, and natural in appear-
ance. A more specific object of the inventicn
is to: provide an elbow . jeint of novel construction,
embodying a multi-position lock.that can be op-
erated by either a shoulder shrug or by pressing
a. button on the underside of the forearm. This

arrangement gives the amputee a choice of op- 1

erating. means, and enables him to lock or un-
lock the elbow. by whichever of the operating
means is mere convenient to.-use at the time.
Another- advantage of this feature is that the
forearm button can. he.- used to override the.
shoulder control in maintaining the elbow. in the
unlocked cendition,. so. that the elbow will not
be- locked inadvertently by an unintentional tug
on the shoulder harness of the lock econtrol when
the arm is swinging, as while walking or driv-
ing.

Another important object of the invention is
to provide an elbow lock having a minimum num-
ber of.parts, and in which there are no critical
dimensional tolerances. The elimination of erit-
ical telerances is particularly important, as it
makes possible the use of sheet metal shell con-
struction in the upper and lower elbow hous-
ings, which provides great strength with- the
minimum weight. One. of the chief problems
heretofore blocking the use of sheet metal shell
construction for the elbow housings has been
the relatively wide range of dimensional varia-
tion obtained in the finished housings, which are-

usually made up of two or more stampings that g

are welded together. This excessive variation in
housing dimensions cannet be-tolerated in the
conventional elbow lock, where certaitr of the di-
mensional tolerances are relatively -critical, but
provides no particular problem in the case of the
present elbow lock, which is designed to accom-
modate itself to the dimensional variations of-
the sheet metal housings. It is a further-object
of the present invention, therefore, to provide an
elbow lock particularly adapted for use in an
elbow joint wherein the upper and lower hous-
ings. are of sheet metal shell construction.
Other advantageous features of the invention
resttlting from the use of sheet metal shell hous~
ings are: (1) the locking mechanism is fully
enclosed within the elbow housings, giving a
smooth exterior which will not catch on cloth-
ing; (2) large area bumpers of soft rubber can
be used to limit the travel of the lower arm in
both. directions, giving a quiet, more. resilient
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bumper action; and (3) large diameter bear=-
ings can be used on the elbow hinge pivot.

Another advantage of the present invention is
that ample clothing clearance is obtained at the.
inside of the elbow, even when the arm is fully
flexed: and such clearance is obtained without.
the use of cut-outs in the forearm portion, which
seriously weaken. the arm. This is accomplished.
by moving the elbow hinge. axis forwardly to a:
point closely adjacent the front side. of the arm,
snd flattening the arm cross section where it.
joins the elbow housings to a substantially el-
liptical cross section.

The foregoing and other objects and advan-
tages of the present invention will become ap-
parent to those skiltled in the art upon consid-
eration of the following detailed description of.
the preferred embodiment thereof, reference be-
ing had to the accompanying drawings, wherein:

Figure 1 is a perspective view of an artificial
arm embodying the principles of my invention;

Figure 2 is an enlarged, partially cutaway view
of the elbow joint, showing certain details of the
forearm lock control;

Figure 3 is a sectional view through the fore-
arm lock control button, taken at 3—3 in Fig-
ure 2;

Pigure 4 is a transverse section through the el-
bow at the axis of the hinge pivot;

Figure 5 is a fragmentary view of ‘a detail,
taken at the section line 5—5 in Figure 4;.

Figure 6 is a sectional view through the elbow,
taken at 6—8 in Figure 4;

Pigure 7 is a sectional view through the al-
ternator device, taken at T—T in Figure 6;

Figure 8 'is a sectional view through the same,
taken at 8—8 in Figure 7;

Pigure 9 is another sectional view taken at
9—8 in Figure 7, showing the alternator in the
elbow locking position;

Figure 10 is a view similar to Figure 9, but
showing the alternator device in the unlocking
position; and

Figure 11 is an exploded perspective view of:
the parts in the alternator device.

In the drawings, the arm is designated in its
entirety by the reference numeral {0 and is seen
to comprise an upper arm portion §!{ and a lower
arm portion (2, which are connected together
for relative swinging movement by an elbow |3.
Mounted on the distal end of the lower arm por-
tion 12 is a normally closed hook (4 which is
opened by a Bowden cable control wire i5.. The
control wire 15 passes through a length of spring-
wound conduit {6 which is attached by a leather
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loop T to the forearm portion {2 adjacent the
elbow. Further up on the arm, the wire 18 passes
through another length of spring-wound conduit
20 which is attached to the upper arm portion
il by a detachable anchor fifting 21. Fixed to
the upper end of control wire {3 is a ycke 22 to
which a leather strap 23 is attached, said strap
being adapted to be secured to the usual shoul-
der harness so that a forward movement of the
shoulder proeduces a puil on the control wire 8
which may either open the hook i4 or raise the
forearm £2. If the elbow is locked, the pull on
the control wire opens the hook against the ten-~
sion of a rubber band 24; whereas, if the elbow
is unlocked, a pull on the control wire will lft
the forearm unless the force required to lift the
forearm exceeds the force required to cpen the
hook.

Both the upper arm portion {{ and lower arm

portion 12 are preferably, although not neces- .

sarily, formed of plastic shell construction, built
up by laminating fabric such as cotton stockinet
over suitable plaster forms, impregnating the
fabric with a liquid resin, and then curing the
resin in an oven. The upper arm portion t! is
the stump socket and is therefore shaped to pro-
vide a snug fit over the stump. D-rings 24 are
attached by straps £5 to the inner and outer sides
of the upper arm portion i, and straps of the

harness pass through the D-rings toc hold the ¢

arm 8 on the stump.

The elbow 13 is comprised of an upper elbow
housing 38 and a lower elbow housing 3{, which
are connected together for relative swinging
movement by a transversely extending tubular
shaft 32. Each of the hcusings 38, 3{ is prefer-
ably formed of sheet metal stampings which are
welded together to form hollow shells. The
upper housing 30 is provided with an end flange
33 of elliptical shape which is inserted into the
elliptically curved end of the upper arm shell i1
and secured thereto by rivets or screws 34. The
end of the arm shell i is formed so that when
the arm is hanging down at the side, the major

axis of the ellipse is turned inwardly at an angle

cf about 15° to the transverse body plane, where-
by the plane of moverment of the forearm is in-
clined inwardly across the front cf the body, af an
angle approximating the plane of movement of
the natural arm. The tubular pivot shaft 32 ex-
tends through the upper elbow housing 33 paral-
lel to the major axis of the ellipse but spacad
forwardly therefrem, so that the axis of the shaft
is closely adjacent the iront side of the elbow.

The front side of the upper elbow housing 28
is fcrmed with a generally cylindrically curved
portion 35 of relatively small radius which is
concentric with the pivot shaft 32, and project-
ing outwardly from the side of the curved por-
tion 35 opposite the flange 33 is a flat shelf por-
tion 3§, to which is cemented a sponge rubber
“down” bumper 37 of relatively large area. The
back side of the housing 29 has the configuration
of a portion of an oblate spheroid, the axis of
revolution of which is the axis of shaft 32. Thus,
the circularly curved porticn 48 (Figure 6) of the
housing 3% is also concentric with the shaft 32,
but of considerably larger radius than the curved
portion 35. The fattened sides of the housing
30 have inwardly flanged holes 41 formed therein,
into which bushings 42 are inserted and soldered,
and the ends of the tubular shaft 32 are jour-
naled in these bushings.

The lower elbow housing 3{ is likewise provided
with an end flange 42 of elliptical shape which
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is inserted into the proximal end of the forearm
shell 12 and secured thereto by rivets or screws
44, As in the case of the upper arm {1, the
ellipse of the forearm shell {2 is also disposed
with its major axis parallel to the axis of the
tubular shaft 32. The portion of the housing 3t
projecting beyond the end of the forearm shell
t2 forms a saddle 45 which surrounds the back
side of the upper elbow housing 36 and fits close-
1y over the flattened sides of the latter. An in-
wardly turned lip 46 closes the clearances between
the lower elbow housing 31 and the hack side of
the upper elbow housing 30, while another lip
&7 extends in toward the curved surface 35 on
the front side of the upper elbow housing to
close the gap hetween them.

The tubular pivot shaft 32 is non-rotatably
secured to the lower elbow housing 3f by means
of two serrated plugs 50 and 5! which fit into
the ends of the shaft. The serrations on the outer
peripheries of the plugs 50, 51 engage companion-
ate serrations 52 on the inside of the shaft 32
at the extreme ends therecf, and the ends of the
plugs project beyond the ends of the shaft 32 and
are received within internally serrated rings 53
which are soldered or welded to the inside sur-
faces of the lower elbow housing 31 at opposite
sides thereof. Each of the rings §3 has a radially
cutwardly extending tongue 54 which is welded
at 55 to the lower elbow housing 3i, so that
the rings 53 are strongly held thereby against
rotation with respect to the housing.

The serrated plugs 50, 5i are slidable axially
between the position shown in Figure 4, wherein
both the rings 53 and internal serrations 52 on
the ends of the tubular shaft 32 are engaged
by the serrated plugs, to another position where-
in the plugs are shifted inwardly so that they
are completely enclosed within the ends of the

»+ tubular shaft, thereby releasing the lower elbow

housing 31. The serrated parts 50, 51 are pulled
outwardly by screws 55 which extend through
indented holes 68 in the side of the housing 3f,
and are threaded into tapped holes 61 in the
center of the plug.

The elbow lock mechanism is comprised of
two cooperative locking members, preferably in
the form of an arcuate sector gear 62 which is
welded or otherwise suitably fixed to the inside

; of the upper elbow housing 28 concentric with

the pivot shaft 32, and a swingable plunger gear
63 which is mounted on the tubular shaft 32
for rotation therewith. The plunger gear 63
has a cylindrical shank portion §4 which is slid-
ably received within a bore 65 in a plunger gear
housing 6§, said housing having a transversely
extending circular aperture 78 formed therein,
through which the shaft 32 projects. The hous-
ing 66 is secured against rotation relative to the
shaft 32 by means of a tubular key 1{ which
is disposed within the shaft 32 and projects
downwardly through an opening 72 into the bore
65 of housing 68. The shank of the plunger
gear 63 has a reduced-diameter portion 73 which
extends up into the tubular key T{ and is slidable
therein.

The tubular key 7! terminates at its top end
in a tapered nose 14 having an opening 15 formed
in its extremity. A set screw 76 which is threaded
into a tapped hole 85 in the top of housing 6%
and passes downwardly through another hole
81 in the shaft 32 engages the opening 15 in
the end of the tubular key to hold the upper
end of the latter in place. The housing 66 is
thus attached to the top of the tubular shaft
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32 by the set serew 16, and to the bottom of the
shaft by the tubular key 71, thereby locking the
housing solidly to the shaft so as fo rotate there-
with. An “up” bumper 717 of sponge rupber is
cemented to the front side of the housing 63
and is engageabie with the underside of the shelf
36 to limit the flexion mavement of the forearm.

A compression coil spring 82 within the tubular
key 71 bears downwardly against the top end of
the shank of plunger gear 63, pressing the latter
down into engagement with the sector gear 62
to lock the elbow. The plunger gear §3 may
be lifted. out of engagement with the sector gear
62 to unlock the elbow by means of either a fore-
arm lock control or a shoulder lock control, both
of which will now be described.

The forearm -loek control is operated by a
push button 85 projecting downwardly from the
underside of the forearm shell {2. The bubton
25 is mounted on the cuter end of a2 short length
of rod 86 which extends through a hole 87 in
a plate 88 that is secured by screws S! to the
outside of the arm shell. The opposite sides of
the rod 86 are flattened at 82, as best shown
in Figure 3, and the edges of the hole §7 in plate
80 are correspondingly shaped so as tc prevent
the push button from turning. A pin 53 extends
transversely through the rcd 8% and projecis
outwardly from both cof the flat sides §2; said
pin engaging the inside surface cf the plate 95
to limit the outward movement of the push but-
tonn. A notch 4 is also provided in the forward
side of the rod 88 direetly beneath the buticon
85, and this notch is engageable over the ln cf
the hole 87 to hold the push button in the de-
pressed position, as shown at 85’ in Figure 2.

A tapped hole extends lengthwise into the rod
85 from the inner end thereoi, and threaded
into this hole is a screw fitting 95 having a yoke
86 at the top end thereof which is connected
by a pin 87 to one end of a lever 88. The lever
88 extends toward the elbow (2
between the sheet metal side wall of the housing
21 and the serrated ring 53 at the left hand end
of the elbow, as viewed in Figure 4. Lever 28
is pivoted for swinging movement aboul 2 pin
89 which extends through alined holes in the
housing 3i and ring 853 a shori distance out-
wardly beyend the axis of shaft 32, and the rear

end of the lever is bent upwardly and projects 5

beyond the pin. 83 to a point below the axis of
the shaft. Formed in this rearward extension
of the lever 98 parallel to the sides thereof is
an elongated slot {65 which receives the outer
end of a fulerummed lever 108.

The lever 186 extends into the tubular shaft
32 through an ofi-centered heole {87 in the inner
end wall of the serrated plug 58, and has cir-
cumferential beads {088 formed thereon at either
side of the hole 187, whereby the lever is con-
strained against axial movement with respect to
the plug. The inner end of the lever {93 extends
through a longitudinally extending slot {§8 in
the tubular key 7{ and info a hole i{il in the
shank portion T3 of the plunger gear §3. The
slot {18 permits the inner end of the lever (0§
to be raised from the position shown in solid
line in Pigure 4 to the position shown in phantom
line, thereby lifting the plunger gear €3 cut of
engagement with the sector gear 62.

Normally, the plunger gear 36 is urged out-
wardly into engagement with the sector gear 62
by spring 82, and the lock control push hutton 85
is pressed outwardly by a spring {15 which is an-
chored at one end to a tab 116 on the flange 43,

and passes-
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and is attached at its other end ito the lever-98.
To release the elbow lock, the push button 85
is pushed inwardly until the notch 94 catches
onto the plate 80. This raises the right hand end

- (Figure 2) of the lever 98 about the pivot pin 99,

and causes the left hand end of the lever to swing-
downwardly, pulling the outer end of the lever
166 down with it. Since the lever 12§ is ful-
crumed intermediate its ends on the serrated

~plug 88, the inner end of the lever is thus raised,

lifting the plunger gear 63 out of engagement
with the sector gear §2, and thereby releasing
the elbow lock so that the forearm member is
free to swing relative to the upper arm.

Shoulder control of the elbow lock is obtained
by exerting successive pulls on a flexible control
wire 128, the upper end of which is attached to
an over-travel spring 121 which is connected, in-
turn, to a strap {22. The strap 122 is adapted
to be attached to. the usual shoulder harness so
that a shrug of the shoulder produces a pull on
the wire {120. The over-travel spring {21 is de-
signed to transmit the tension required to oper-
ate the elbow lock without stretching, but to:
yield whenever an excessive force is applied, and
thereby protects the relatively light control wire
{28 from being broken.

The lower end of the control wire (20 enters
the upper elbow housing 3% through a small hole
124 and is operatively connected to a shoulder
control lock alternator 125 which is operatively
connected, in turn, by a coupling cable {28 to. a
pin 127 projecting laterally from the shank por-
tion 64 of the plunger gear. The pin {27 ex-
tends laterally outward through a slot {88 in
the housing 88, and is slidable therein so that the
plunger gear is permitted a. limited amount of
axial movement but is constrained against rota-
tion with respect to the housing. The cable (2§
extends through and is slidable within a spring-
wound flexible conduit (3! which is wrapped
loosely around the tubular shaft 32 and is at-
tached at its opposite ends to the housing 6% and
bracket 132 of the alternator 125, respectively.
The bracket 132 is provided on' opposite sides
thereof with outwardly turned mounting flanges
133 which are secured by screws 134 to ears 1317
projecting downwardly from the inside surface of
the housing shell, as seen in Figure 6. The

. bracket 132 is U-shaped, and extending frans-

versely between the side portions thereof is a
shaft 135 having a reduced-diameter portion {%8.

Journaled on the shait {35 and slidable axial-
ly . thereon is a sheave wheel {49 having a cir-

5 cumferential grove 14{ on its periphery, in which
"the confrol wire 120 is laid. The sheave wheel

{48 is provided with an angular corner portion
{42 which is engageable with the bottom of the-
bracket 132 to limit the clockwise (Fisure 8) ro-
tation of the wheel to approximately 90° from the
position shown. The control wire 128 is guided
into the grove 141 of the sheave wheel by a_com-
position fiber block {38 which is held between
upstanding ears {39 on bracket 132, and is wrap-
ped around the wheel and attached thsreto in
any suitable manner. A torsion spring {43 en-
circles the shaft 135 between the sheave wheel
{49 angd the right hand side member (Figure 7)

of the bracket {32; one end of said spring being
bent parallel to the axis of the coils and inserted
into a hole in the adjacent side of the sheave
wheel, and the other end thereof extending tan-
gentially to the coils and having a hook {44 pro-
vided thereon which is hooked over one .edge.of-

75 the adjacent bracket side.
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Projecting axially from the other side of the
sheave wheel 48 are four pins 145 which are
spaced equi-distantly from the axis of rotation,
and which are alss spaced apart 90° from one
another. The ends of pins 145 are engageable
with two inclined ramp surfaces {45 and {47 on
the adjacent end of a cam member 158 which
is journaled on the reduced-diameter portion {36
of the shaft {35. The cam member 158 is gen-
erally elliptical in shape, with two diametrically
opposite high portions {5 on its periphery, sepa~
rated by two low portions 182. The inclined
ramps 146, {47 terminate in shoulders 153 and
154, respectively, which are engageable by two
of the pins {45 when the sheave wheel {43 is
turned in the counterclockwise direction, as
viewed in Figure 10. With the pins {45 thus
abutting against the shoulders {53, 134, the cam
member 150 is turned with the sheave wheel t40
for 90° of rotation. As the pull on control wire
20 is relaxed, the torsion spring {43 returns the
sheave wheel 140 to its initial position, during
which time the pins 145 ride up on the inclined
ramps 146, {47 until they pass the shoulders 53,
154 and drop down behind the latter in posi-
tion to drive the cam member {53 again the next
time that the sheave wheel {140 is rotated by a
pull on control wire 128. The frictional drag of
the pins 145 over the inclined ramps 46, {47
creates a tendency on the part of the cam mem-
ber (58 to turn with the sheave wheel (48, and
this tendency is resisted by a pair of dimples 158
(Figure 7) in the side wall of the bracket 32
which are engageable in a longitudinally extend-
ing groove {56 in the side of the cam member.
When the grove 156 is thus seated on the dimples
155, the cam member is yieldingly restrained
against turning with the sheave wheel, but when
sufficient turning force is applied to the cam
member, the latter can be forced to override the
dimples 185. A soft rubber O-ring {57 encircles
the reduced-diameter portion {36 of the shaft be~
tween the cam member (50 and sheave wheel
{48, and serves to cushion the impact of the
latter as it drops against the cam member under
the pressure of spring i43. The axial movement
of sheave wheel 140 to accommodate the climb-
ing movement of the pins up the inclined ramp is
allowed by the free-sliding support of the sheave
wheel on the shaft (35. )

Pivotally mounted on a pin 168 adjacent the
periphery of the cam member (59 is a lever arm
16, the top end of which is connecied at 152 to
the coupling cable 126. The lever arm (81 is
swingable in the plane of rotation of the cam
member {58, and is movable between the two
positions shown in Figures 9 and 10. The lever
arm takes the position shown in Figure 9 when
it is engaged by one of the low portions 152 of
the cam and is moved over to the position shown
in Figure 10 when engaged by one of the high
portions (8f. Since the other end of the cou-
pling cable 128 is connected fo pin {27 on the
plunger gear 63, it will be seen that a pull on
cable 126 acts to lift the plunger gear out of
engagement with the sector gear §2. Thus, when
the lever arm i6! is swung over to the position
shown in Figure 10, the plunger gear is lifted
out of engagement with the sector gear to unlock
the elbow. When the lever arm {6{ is restored
to the position shown in Figure 9, the plunger
gear is permitted to move back down into engage-
ment with the sector gear under the urging of
spring 82.

From the foregoing description, it will be seen
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that each time that a pull is exerted on the con-
trol wire 120 by a shoulder shrug, the sheave
wheel 140 is turned a quarter turn against the
torsional resistance of spring 143, causing the
pins §45 to drive the cam member {50 through
a quarter turn. When the tension is relaxed on
the control wire {20, the sheave wheel (40 is
restored by spring i43 to its initial position, in
readiness to engage the cam (50 and drive the
same through another guarter turn the next time
that tension is applied to the control wire by
another shoulder shrug. Since each shoulder
shrug produces a quarter turn of the cam member
{58 it will be seen that the lever arm [6{ is
engaged first by the high portions {51 of the cam
and then by the lower portions 52 thereof, alter-
nately locking and unlocking the elbow.

The method of operation is believed to be self-
evident from the foregoing description. When-
ever the amputee wishes to lock or unlock the
eibow, he has the choice of using either the
shoulder lock control or the forearin lock con-
trol, derending upon which is the more conven-
ient to use at the moment. Whenever the am-
putee wishes to maintain the elbow in the un-
locked condition, so that the arm will swing
freely in a natural manner while walking, and
to prevent inadvertens locking due to an uninten-
tional pull on the control wire 129, he can over-
rvide the shoulder leck centrol by pressing the
forearm button 85 inwardly and catching the
notch 94 on the plate 96. The plunger gear 63
is then liffed and held out of engagement with
the sector gear 62, and the plunger gear is there-
fore unaffected by tension in the coupling cable
126.

While I have shown and described in consider-
able detail what I believe to be the preferred
form of my invention, it is to be understood that
such detaiis are not restrictive and that various
changes may be made in the shape and arrange-
ment of the several parts thereof without depart-
ing from the broad scope of the invention, as
defined in the appended claims.

I claim:

1. In an artificial arm having upper and lower
arm portions connected together at the eibow for
relative swinging movement, an elbow lock com-
prising a stationary arcuate sector gear fixed to
said upper arm portion concentric with the pivot
azis of said elbow, a swingable gear member at-
tached to said lower arm portion for movement
therewith, said swingable gear member being
movable radially with respect to said pivot axis
ketween a locked position in engagement with
said sector gear and an unlocked position, an
operating button on said lower arm portion con-
nected with said swingable gear member for
shifting the same from one of said positions to
the other, harness-connected means for shifting
said swingable gear member from one of said
positions to the other responsive to a shoulder
shrug, and means for securing said operating
button in the elbow-unlocked position, whereby
said harness-connected means is prevented from
inadvertently locking the elbow by an uninten-
tional tug on the shoulder harness.

2. In an artificial arm having upper and lower
arm portions connected together at the elbow for
relative swinging movement, an elbow lock com-
prising a stationary arcuate sector gear fixed to
said upper arm portion concentric with the pivot
axis of said elbow, a swingable gear member at-
tached to said lower arm portion for movement
therewith, said swingable gear member being
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movable radially with respect to said pivot axis
between 'a locked position in engagement with
said sector gear and an unlocked position, an
alternator device connected to said swingable
gear member and operable to shift the same
alternately to one and then the other of said
positions upon successive operations thereof, and
means for operating said alternator device by a
shoulder shrug.

3. In an artificial arm having upper and lower
arm portions connected together at the elbow for
relative swinging movement, an elbow lock com-
prising a stationary arcuate sector gear fixed to
said upper arm portion concentric with the pivot
axis of said elbow, a swingable gear member at-
tached to said lower arm portion for movement
therewith, said swingable gear member being
movable radially with respect to said pivot axis
between a locked positicn in engagement with
“said sector gear and an unlocked position, an
operating button prejecting from said lower arm
portion, and linkage means connecting said but-
ton with said swingable gear member, whereby
the latter is shifted to said unlocked position
when the button is pressed inwardly, and is
shifted to said locked position when said button
is moved out to its extended rosition.

4. In an artificial arm having upper and lower
arm portions connected together at the elbow for
relative swinging movement, an elbow lock com-
prising a stationary member fixed to said upper
arm portion adjacent the pivot axis of said elbow,
a swingable member attached to said lower arm
portion to cocoperate with said stationary mem-
ber, one of said members being movable between
a locked position in engagement with the other
member snd an unlocked position, an alternator
device comprising a lever arm pivoted for swing-
ing movement, means connecting said lever arm
to said one member. for shifting the latter be-
tween said locked and unlocked positions when
the lever arm is rocked between two positions,
a rotatable cam member engageable with said
lever arm to move the same from one of sald
positicns to the other as the cam member is
progressively advanced by equal angular incre-
ments, and means connected to a shoulder har-
ness for advancing said rotatable cam member by
a shoulder shrug.

5. In an artificial arm having upper and lower
arm porticns connected together at the elbow for
relative swinging movement, an elbow leck com-
prising a stationary member fixed to said upper
arm portion adjacent the pivet axis of said elbow,
a swingable member attached to said lower arm
portion to cooperate with said stationary mem-
ber, one of said members being movable between
a locked position in engagement with the other
member and an unlocked position, an alternator
device comprising a lever arm pivoted on said
upper arm portion for swinging mevement,
means connecting said lever arm to said one
member for shifting the latter between said
locked and unlocked positions when the lever
arm is rocked, a rotatable cam member engage-~
able with said lever arm to rock the same, a
pulley arranged coaxial with said cam member
and having a shoulder harness connection where-
by the pulley is rotated in one direction respon-
sive to a shoulder shrug, means on said pulley
engagesble with said cam member to turn the
latter in said one direction of rotation to advance
the cam member by a predetermined angular in-
crement, and a torsion spring connected with
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said pulley to return the same to its initial posi-
tion when the shoulder is relaxed.

6. In an artificial arm having upper and lower
arm portions, a transversely disposed tubular
shaft fixed to said lower arm portion and jour-
naled for rotation with respect to said upper arm
portion, a sector gear fixed to said upper arm
portion concentric with said shaft, a plunger gear
slidably supported on said shaift for movement
in the radial direction, a spring urging said
plunger gear into engagement with said sector
gear, a fulerumedq lever extending into said tubu-
lar shaft from one end thereof and engaging
said plunger gear, and means engaging the outer
end of said lever for rocking the same on its
fulcrum to Ilift said plunger gear out of engage-
ment with said sector gear.

7. In an artificial arm having upper and lower
arm portions, a transversely disposed tubular
shaft fixed to said -lower arm portion and jour-
naled for rotation with respect to said upper arm
portion, a sector gear fixed to said upper arnrt
porticn concentric with said shaft, o plunger gear
siidably supported on said shaft for movemant
in the radial direction, a spring urging said
plunger gear into engagement with said sector
gear, a fulerumed lever extending into said tubu-
lar shaft from one end thereof and engaging said
plunger gear, a lock control push button project-
ing from said lower arm portion, and a lever arm
vivoted on said lower arm portion adjacent said
shaft, one end of said lever arm being connected
to said push button and the other end thereof
being connected to said fulecrumed lever, whereby
the latter is rocked on its fulerum to lift said
plunger gear out of engagement with said sector
gear when said push button is depressed.

8. In an artificial arm having upper and lower
arm portions, an upper elbow housing fixed to
said upper arm porticn, a lower elbow housing
fixed to said lower arm poriion, a transversely
disposed tubular shaft journaled in said upper
elbow housing and fixedly attached to said lower
elbow housing to rotate therewith, a sector gear

5 fixed to said upper elbow housing concentric

with said shaft, a plunger gear housing non-
rotatably mounted on said shaft, a plunger gear
slidably disposed within said plunger gear hous-
ing for movement in the radial direction, a spring
urging said plunger gear into engagement with
said sector gear, a fulerumed lever extending into
said tubular shaft from one end thereof and
engaging said plunger gear, a lock control prush
button projecting from said lower arm portion,
a lever arm pivoted on the inside of said lower
elhow housing adjacent said shaft, one end of
said lever arm being conneeted to said push but-
torn and the obther end thereof heing connected
to said fulcrumed lever, whereby the latter is
rockad on its fulerum to lift said plunger gear out
of engagement with said sector gear when said
push button is depressed, harness-connecied
means for lifting said plunger gear oui of en~
gagement with said sector gear respensive to a
shoulder shrug, and a catch for securing said
push button in the elbow-unlocked position,
wherehy said harness-connected means is pre-
vented from inadvertently lecking the elbow by
an unintentional tug on the shoulder harness.

0. In an artificial arm having upper and lower
arin portions., an upp:ir elkow housing fixed o
said upper arm porbion, a lower elbow housing
fixed to said lower arm poriion, a transversely
disposed shaft jowrnaled in said upper elbow
housing and fixedly attached to said lower elbow
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housing to rotate therewith, g sector gear fixed
to said upper elbow housing concentric with said
shaft, a plunger gear housing non-rotatably
mounted on said shaft, a plunger gear slidably
disposed within said plunger gear housing for
movement in the radial direction, a spring urg-
ing said plunger gear into engagement with said
sector gear, a pin projecting laterslly from said
plunger gear, a tension-transmitting contrel
wire attached at one end to said pin, and means
connected to the other end of said control wire
for exerting a pull thereon responsive to a shoul-
der shrug, whereby said plunger gear is lifted
out of engagement with said sector gear.

10, In an artificial arm having upper and
lower arm portions, an upper clbow housing fixed
to said upper arm portion, a lower elbow hous-
ing fixed to said lower arm portion, a trans-~
versely disposed shaft journaled in said upper
elbow housing and fixedly attached to said lower
elbow housing to rotate therewith, a sector gear
fixed to said upper elbow housing concentric
with said shaft, a plunger gear housing non-
rotatably mounted on said shaft, a plunger gcar
slidably disposed within said plungsr gear hous-
ing for movement in the radial direction, a spring
urging said plunger gear into engagement with
said sector gear, a pin projecting laterally frem
said plunger gear and sliding within a slot in
said plunger gear housing, a tension-transmis-
ting control wire attached at one end to said
pin, and a shoulder-controlled alternator device
mounted on said upper elbow housing and oper-
atively connected to the other end of said con-
trol wire, whereby said plunger gear is lifted and
held out of engagement with said sector gear
by a shoulder shrug, and then released and
lowered into engagemeni with said sector gear
by the next succeeding shoulder shrug.

11. In an artificial arm having upper and lower
arm portions, an upper elbow housing fixed to
said upper arm portion, a lower elbow housing
fixed to said lower arm portion, & transversely
disposed tubular shaft journaled in said upper
elbow housing and fixedly attached to said lower
elbow housing to rotate therewith, a sector gear
fixed to said upper elbow housing concentric
with said shaft, a plunger gear housing non-
rotatably mounted on said shaft, a plunger gear
slidably disposed within said plunger gear hous-
ing for movement in the radial direction, a spring
urging said plunger gear into engagement with
said sector gear, a fulerumed lever extending into
said tubular shaft from one end thereof and en-
gaging said plunger gear, a lock control push
button projecting from said lower arm portion,
8 lever arm pivoted on the inside of said Iower
elbow housing adjacent said shaft, one end of
said lever arm being cennected to said push
button and the other end thereof heing connected
to said fulcrumed lever, whereby the latter is
rocked on its fulerum to lift said plunger gear
ouf of engagement with said sector gear when
said push button is depressed, a pin projecting
laterally from said plunger gear, a tension-trans-
mitting control wire attached at one end to said
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pin, a shoulder-contrclled alternator device
mounted on said upper elbow housing and oper-
atively connected to the other end of said con-
trol wire, whereby said plunger gear is lifted and
held out of engagement with said sector gear hy
a shoulder shrug, and then released and lowered
into engagement with said sector gear by the
next succeeding shoulder shrug, and a catch for
securing said push button in the elbow-unlocked
position, whereby said shoulder-controlled alter-
nafor device is prevented from inadvertently
locking the elbow by an unintentional shoulder
shrug.

12. In an artificial arm having upper and lower

5 arm portions, an elbow joint comprising a hollow

sheet metal upper elbow housing attached to said
upper arm portion, a hollow sheet metal lower
elbecw housing attached to said lower arm portion
and enclosing the outer end of said upper elbow
housing, a tubular shaft extending transversely
through said upper elbow housing and journaled
for rotation therein, means for non-rotatably
connecting said lower elbow housing to the ends
of said shaft, an arcuate locking member fixed
to the inside surface of said upper elbow housing
concentric with said shaft, another locking mem-
ber extending diametrically through said tubular
shaft and movable radially with respect thereto
between positions of engagement and disengage-
ment with said arcuate member, operating means
disposed within said tubular shaft and projecting
from one end thereof, said operating means he-
ing engageable with said other locking member
closely adjacent the axis of the tubular shaft
for shifting said other locking member between
engaged and disengaged positions, and control
means connected to the projecting end of said
operating means for actuating the same.
GILBERT M. MOTIS.
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