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2,558,830 

ELBOW AND LO.CK MECHANISM FOR, 
ARTIFICAL ARMS 

Gilbert M. Motis, Burbank, Calif., assignor to 
Northrop. Aircraft, Inc., Hawthorne, Calif., a 
corporation of California 
Application May 2, 1949, Serial No. 91,902 

(C. 3-12) 12 Claims. 
1. 

The present invention relates generally to ar 
tificial arms, and its primary object 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 invention 
is to provide an elbow joint 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 
erating. means, and enables him to lock or un 
lock the elbow by whichever of the operating 
means is m0re conVerient to use at the time. 
Another advantage of this featre is that the 
forearrin, button can be used to override the 
Shoulder COIntrol in maintaining the elbow in the 
unlocked condition, so that the elbow Will not 
be locked inadvertently by an unintentional tug 
On the shoulder harness of the lock control. When 
the airin is. Swinging, as while Walking or driv 
ling. 
Another important object of the invention is 

to provide an elbow lock having a minimum nurn 
ber of parts, and in which there are: no critical 
dimensional tolerances. The elimination of crit 
ical tolerances is particularly important, as it 
niakeSpoSSible the use of Sheet metal Shell coin 
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 neta She 
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 
are. Welded together. This excessive variation in 
housing dimensions cannot be tolerated in the 
conventional elbow lock, where certain 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 accorn 
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 

resulting from the use of sheet metal shell hous 
ings are: (1) the locking mechanism is fully 
enclosed. Within the elbow housings, giving a 
Snooth exterior which will not catch. On cloth 
ing; (2) large area bunpers 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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2. 
bumper action; and (3) large diameter bears 
ings can be used on the elbow hinge pivot. 
Another advantage of the present invention is 

that annple clothing clearance is obtained at the 
inside of the elbow, even when the arm is fully 
fiexed; 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, 
and flattening the arm croSS Section where it. 
joins the elbow housings to a Substantially el 
liptical croSS Section. 
The foregoing and other objects and advance 

tages of the present invention will become ap 
parent to those skilled in the art upon consid 
eration of the following detailed description of 
the preferred embodiment thereof, reference bes 
ing had to the accompanying drawings, wherein: 

Figure 1 is a perspective View of an artificial 
arin embodying the principles of my invention; 

Figure 2 is an enlarged, partially cuta Way 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 
lure 2, 

Figure 4 is a transverse Section through the e 
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 6-5 in Figure 4, 

Figure 7 is a sectional view through the als 
ternator device, taken at 7-7 in Figure 6; 

Figure 8 is a Sectional view through the same, 
taken at 8-8 in Figure 7; 

Figure 9 is another sectional view taken at 
9-9 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 li 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 and is seen 
to comprise an upper arm portion and a lower 
arm portion f2, which are connected together 
for relative swinging movement by an elbow f3. 
Mounted on the distal end of the lower airn por 
tion f2 is a normally closed hook which is 
opened by a Bowden cable control wire 5. The 
control wire 5 passes through a length of Spring 
wound conduit 6 which is attached by a leather 
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loop 7 to the forearm portion 2 adjacent the 
elbow. Further up on the arm, the Wire 5 passes 
through another length of Spring-wound conduit 
20 which is attached to the upper arrin portion 
i? by a detachable anchor fitting 2 . Fixed to 
the upper end of control Wii'e 5 is a yoke 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 produces a pull on the control Wire 5 
which may either open the hook fi 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 lift 
the forearm unless the force required to lift the 
forearm exceeds the force required to open the 
hook. 
Both the upper arm portion and lower arm 

portion 2 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 f is 
the Stulinp Socket and is therefore shaped to pro 
Wide a Snug fit over the Stunap. D-rings 24 are 
attached by straps 23 to the inner and outer sides 
of the upper arm portion f, and straps of the 
harneSS pass through the D-rings to hold the 
arm On the Stump. 
The elbow 3 is comprised of an upper elbow 

housing 30 and a lower elbow housing 3-, which 
are connected together for relative Swinging 
In OVeneint by a transversely extending tubular 
shaft 32. Each of the housings 38, 3 is prefer 
ably formed of sheet metal stampings which are 
Welded togethe: to form hollow Shells. The 
upper housing 30 is provided with an end fiange 
33 of elliptical shape which is inserted into the . 
elliptically curved end of the upper arm shell 
and Secured thereto by rivets or screws 343. The 
end of the arm shell is formed so that when 
the airlin is hanging down at the side, the major 
axis of the ellipse is turned inwardly at an angle 
of about 15° to the transverse body plane, where 
by the plaine of movement of the forearm is in 
clined inwardly across the front of the body, at 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 spaced 
for Wardly therefrom, so that the axis of the shaft 
is closely adjacent the front side of the elbow. 
The front Side of the upper elbow housing 38 

is formed With a generally cylindrically curved 
portion 35 of l'elatively 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 36, to which is cemented a sponge rubber 
'down' bumper 37 of relatively large area. The 
back Side of the housing 3) 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 portion 40 (Figure 6) of the 
housing 33 is also concentric with the shaft 32, 
but of considerably larger radius than the curved 
portion 35. The flattened sides of the housing 
30 have inwardly flanged holes & 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 43 of elliptical shape which 
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is inserted into the proximal end of the forearm 
shell f2 and secured thereto by rivetS or ScreWS 
44. AS in the case of the upper arm , 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 3f 
projecting beyond the end of the forearm. Shell 
2 forms a saddle 45 which Surrounds the back 

Side of the upper elbow housing 30 and fitS close 
ly over the flattened sides of the lattel'. An in 
Wardly turned lip 46 closes the clearances between 
the lower elbow housing 3 and the back Side of 
the upper elboW housing 30, While another lip 
& extends in toward the curved surface 35 oil. 
the front Side of the upper elbow housing to 
close the gap between them. 
The tubular pivot Shaft 32 is non-rotatably 

Secured to the lower elbow housing 3i 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, 5 engage companion 
ate Serrations 52 on the inside of the shaft 32 
at the extreme ends thereof, and the ends of the 
plugs project beyond the ends of the shaft 32 and 
are received within internally Serrated rings 53 
Which are Soldiered or Welded to the inside Sur 
faces of the lower elbow housing 3 at opposite 
Sides thereof. Each of the rings 53 has a radially 
outwardly extending tongue 54 which is welded 
at 55 to the lower elbow housing 3i, so that 
the rings 53 are strongly held thereby against 
'Otation. With respect to the housing. 
The Serrated plugs 50, 5 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 3. The serrated parts 50, 5 are pulled 
OutWardly by Screws 56 which extend through 
indented holes 60 in the side of the housing 3f, 
and are threaded into tapped holes 6 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 36 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 64 which is slid 
ably received within a bore 65 in a plunger gear 
housing 66, Said housing having a transversely 
extending circular aperture 79 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 7 which 
is disposed within the shaft 32 and projects 
downwardly through an opening 72 into the bore 
65 of housing 66. The shank of the plunger 
gear 63 has a reduced-diameter portion 73 which 
extends up into the tubular key 7 and is slidable 
therein. 
The tubular key 7 terminates at its top end 

in a tapered nose 74 having an opening 75 formed 
in its extremity. A set screw 76 which is threaded 
into a tapped hole 89 in the top of housing 66 
and passes downwardly through another hole 
8 in the shaft 32 engages the opening 75 in 
the end of the tubular key to hold the upper 
end of the latter in place. The housing GG is 
thus attached to the top of the tubular shaft 
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32 by the set screw 6, and to the bottom of the 
shaft by the tubular key A, thereby locking the 
housing solidly to the shaft so as to rotate there 
with. An 'up' bumper 7 of sponge rugber is 
cemented to the front side of the housing 65 
and is engageable with the underside of the shelf 
36 to limit the fiexion movement of the forearm. 
A compression coil spring 82 within the tubular 

key 7 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 63 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 lock control is operated by a 

push button 85 projecting downwardly from the 
underside of the forearn shell 2. The buston 
85 is mounted on the outer end of a short length 
of rod 36 which extends through a hole 3, in 
a plate 99 that is secured by screws S to the 
outside of the arm shell. the opposite sides of 
the rod 86 are fiattened at 92, as best shown 
in Figure 3, and the edges of the hole 8 in plate 
9 are correspondingly shaped so as to prevent 
the push button from turning. A pin 53 extends 
transversely through the rod 38 and projects 
outwardly from both of the flat sides 92; said 
pin engaging the inside surface of the plate 33 
to limit the outward novelinent of the push but 
ton. A notch 94 is also provided in the for Ward 
side of the rod 36 directly beneath the guitton 
85, and this notch is engageable over the ii) of 
the hole 8 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 

35 from the inner end thereof, and threaded 
into this hole is a screw fitting 95 having a yoke 
96 at the top end thereof which is connected 
by a pin 9 to one end of a lever 98. The lever 
98 extends toward the elbow 
between the sheet metal side Wall of the housing 
3 and the Serrated iring 53 at the left hand end 
of the elbow, as viewed in Figure 4, Lever 93 
is pivoted for Swinging movement about a pin 
99 which extends through allined holes in the 
housing 3 and ring 53 a short distance out 
Wardly beyond the axis of shaft 32, and the rear 
end of the lever is bent upwardly and projects : 
beyond the pin 89 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 63 which receives the Outer 
end of a fulcrummed lever 8. 
The lever 6 extends into the tubular shaft, 

32 through an off-centered hole in the inner 
end wall of the serrated plug 53, and has cir 
cumferential beads 8 formed thereon at either 
side of the hole 9, whereby the ever is con 
strained against axial novement with respect to 
the plug. The inner end of the lever 5 extends 
through a longitudinally extending slot it in 
the tubular key and into a hole in the 
shank portion 3 of the plunger gear 63. The 
slot permits the inner end of the lever 6 
to be raised fron the position shown in Solid 
line in Figure 4 to the position shown in phantom 
line, thereby lifting the plunger gear 63 out 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 button 85 
is pressed outwardly by a spring 5 which is an 
chored at one end to a tab 6 on the flange 43, 
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6 
and is attached at its other end to the lever 98. 
To release the elbow lock, the push button 85 
is pushed inwardly until the notch 94 catches 
onto the plate 90. 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 

6 down with it. Since the lever 6 is full 
crumed intermediate its ends on the Serrated 
plug 5E, the inner end of the lever is thus raised, 
lifting the plunger gear 63 out of engagement 
with the sector gear 62, 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 2, the upper end of which is attached to 
an over-travel Spring 2 which is connected, in 
tuin, to a strap f 22. The strap 22 is adapted 
to be attached to the usual shoulder harness so 
that a shrug of the shoulder produces a pull on 
the wire 20. The over-travel spring f2 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 
(29 from being broken. 
The OWer end of the control Wire 2 enters 

the upper elbow housing 38 through a small hole 
!28 and is operatively connected to a shoulder 
control lock alternator 25 which is operatively 
connected, in turn, by a coupling cable 26 to a 
pin 27 projecting laterally from the shank por 
tion 6 of the plunger gear. The pin 2 ex 
tends laterally OutWard through a slot, 3 in 
the housing 66, 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 26 
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 66 and 
bracket 32 of the alternator 25, respectively. 
The bracket 32 is provided on opposite sides 
thereof With outwardly turned mounting flanges 
33 which are secured by screws 34 to ears 37 

projecting downwardly from the inside surface of 
the housing shell, as seen in Figure 6. The 
bracket 32 is U-shaped, and extending trans 
versely between the side portions thereof is a 
shaft 35 having a reduced-diameter portion 38. 

Journaled on the shaft 35 and slidable axial 
ly, thereon is a sheave wheel 49 having a cir 

5. cumferential grove 4 on its periphery, in which 
the control wire 20 is laid. The sheave wheel 
f A6 is provided with an angular corner portion 
f42 which is engageable with the bottom of the 
bracket 32 to limit the clockwise (Figure 8) ro 
tation of the wheel to approximately 90° from the 
position shown. The control wire 2) is guided 
into the grove 4 of the sheave wheel by a com 
position fiber block 38 which is held between 
upstanding ears 39 on bracket 32, and is wrap 
ped around the wheel and attached thereto in 
any Suitable manner. A torsion spring 43 en 
circles the shaft f35 between the sheave wheel 
it, and 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 45 which are 
spaced equi-distantly from the axis of rotation, 
and which are also spaced apart 90 fron One 
another. The ends of pins 5 are engageable 
with two inclined ramp surfaces 6 and A. On 
the adjacent end of a cam member 50 which 
is journaled on the reduced-diameter portion 36 
of the shaft 35. The can member 50 is gen 
eraliy elliptical in shape, with two diametrically 
opposite high portions 5 on its periphery, sepa 
lated by two low portions 52. The inclined 
ramps 46, 47 terminate in shoulders 53 and 
54, respectively, which are engageable by two 

of the pins 45 when the sheave wheel 40 is 
turned in the counterclockwise direction, aS 
viewed in Figure 10. With the pins 45 thus 
abutting against the shoulders 53, 54, the can 
member 50 is turned with the sheave Wheel 40 
for 90° of rotation. As the pull on control Wire 
E20 is relaxed, the torsion spring 43 returns the 
sheave wheel 40 to its initial position, during 
which time the pins 45 ride up on the inclined 
ramps 46, 47 until they pass the shoulders 53, 
54 and drop down behind the latter in posi 

tion to drive the can member 5 again the next 
time that the sheave wheel 40 is rotated by a 
pull on control wire 23. The frictional drag of 
the pins 45 over the inclined ramps i46, 4 
creates a tendency on the part of the can nem 
ber 5 to turn with the Sheave wheel A, and 
this tendency is resisted by a pair of dimples 55 
(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 56 is thus seated on the dimples 
55, the cam member is yieldingly restrained 

against turning with the sheave wheel, but when 
Suficient turning force is applied to the Cam. 
member, the latter can be forced to override the 
dimples 55. A soft rubber O-ring 5' encircles 
the reduced-diameter portion 36 of the shaft be 
tWeen the can member 5) and SheaWe Wheel 
40, and serves to cushion the impact of the 

latter as it drops against the cam member under 
the pressure of spring i3. The axial movement 
of sheave wheel 40 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 in Ounted on a pin 6 adjacent the 
periphery of the can member 5) is a lever arm 
16?, the top end of which is connected at 62 to 
the coupling cable 26. The lever arm 6 is 
Swingable in the plane of rotation of the caim 
menaber 5, 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 52 of 
the cann and is moved over to the position shown 
in Figure 10 when engaged by one of the high 
politions 5. Since the other end of the cou 
pling cable 26 is connected to pin 27 on the 
plunger gear 63, it Will be seen that a pull on 
cable 26 acts to lift the plunger gear Out of 
engagement with the Sector gear 62. Thus, when 
the lever arm 6 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 airn 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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8 
that each time that a pull is exerted on the con 
trol Wire 2 by a shoulder Shrug, the Sheave 
wheel 40 is turned a quarter turn against the 
torsional resistance of Spring 43, causing the 
pins 45 to drive the cam member 50 through 
a quarter turn. When the tension is relaxed on 
the control wire 29, the sheave wheel 40 is 
restored by Spring 43 to its initial position, in 
readiness to engage the can 50 and drive the 
same through another quarter 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 can member 
5 it will be seen that the lever arm 6 is 

engaged first by the high portions 5 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, depending upon which is the more conven 
ient to use at the nonent. Whenever the ann 
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 inadvertent lockiing due to an unintein 
tional pull on the control Wire 2), he can over 
ride the shoulder lock control by pressing the 
forearin button 85 in Wardly and catching the 
notch 94 on the plate 9. The plunger gear 63 
is then lifted and held out of engagement with 
the Sector gear 62, and the plunger gear is there 
fore unaffected by tension in the coupling cable 
f26. 
While I have shown and described in consider 

able detail. What I believe to be the preferred 
forfil 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 an portion concentric with the pivot 
a.A.is of Said elbow, a SWingable gear member at 
tached to Said lower arm portion for movement 
thereWith, said Swingable gear member being 
lnovable radially with respect to said pivot axis 
between 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, ain 
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 all unlocked position, an 
Operating button projecting 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 position. 

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 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 arrin 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 said 
positions to the other as the cam member is 
progressively advanced by equal angular incre 
ments, and means connected to a shoulder har 
IneSS for advancing Said rotatable cam member by 
a shoulder shrug. 

5. 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 
arin portion adjacent the pivot 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 
inember and an unlocked position, an alternator 
device coin prising a lever arm pivoted on said 
upper arm portion for swinging movement, 
ineans connecting Said lever arm to said one 
Inenber 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 can rhember 
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 
engageable With said can ember to turn the 
latter in Said one direction of rotation to advance 
the can rheniaber by a predetermined angular in 
Crennent, and a torsion spring connected with 
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10 
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 shaft for movement 
in the radial direction, a Spring urging said 
plunger gear into engagement with said sector 
gear, a fulcruined lever extending into said tubul 
lar shaft from one end thereof and engaging 
Said plunger gear, and means engaging the outer 
end of said ever for rocking the Same on its 
fulcrun to lift Said plunger gear out of engage 
rent with Said Sector gear. 

7. In an artificial arm having upper and lower 
arra portions, a transversely disposed tubular 
Shiaft fixed to Said lower arrin portion and jour 
inaled for rotation. With ireSpect 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 shaft for movement 
in the radial direction, a spring urging said 
plungei gear into engagement with said sector 
gear, a fulcrumed lever extending into said tubu 
lar shaft froin one end thereof and engaging said 
plunger gear, a lock control push button project 
ing from Said lower arm portion, and a lever arm 
pivoted 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 fulcrumed lever, whereby 
the latter is rocked on its fulcrum 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 portion, a lower elbow housing 
fixed to Said lower arim portion, a transversely 
disposed tubuliar shaft journaled in Said upper 
e3OW 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 
iing for novelinent in the radial direction, a Spring 
urging said plunger gear into engagement with 
said sector gear, a fulcrumed lever extending into 
Said tubular shaft from one end thereof and 
engaging Said plunger gear, a lock control push 
button projecting from Said lower arm portion, 
a lever arm pivoted on the inside of said lower 
elbow housing adjacent said shaft, one end of 
said lever arm being connected to said push but 
tor, and the other end thereof being connected 
to Said fulcrumed lever, whereby the latter is 
rocked on its fulcrum to lift said plunger gear out 
of engagement With Said Sector gear when said 
push button is depressed, harness-connected 
means for lifting Said plunger gear out of en 
gage:ent with Said Sector gear responsive to a 
Shoulder Shrug, and a catch for Securing said 
push button in the elbow-unlocked position, 
whereby said harness-connected means is pre 
vented from inadvertently locking the elbow by 
an unintentional tug on the shoulder harness. 

9. Era &n artificial arrin having upper and lower 
a"I gotiains, a lipps eibow housing fixed to 
Said upper arm portion, a lower elbow housing 
fixed to said lower arm portion, a transversely 
disposed shaft journaled in said upper elbow 
housing and fixedly attached to said lower elbow 
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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 housing fol' 
movement in the radial direction, a Spring urg 
ing said plunger gear into engagement with Said 
sector gear, a pin projecting laterally from Said 
plunger gear, a tension-transmitting control 
wire attached at one end to said pin, and means 
connected to the other end of Said control Wile 
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 elbow housing fixed 
to said upper arian portion, a lower elbow hous 
ing fixed to said lower aim 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 plunger 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 from 
Said plunger gear and sliding Within a slot in 
Said plunger gear housing, a tension-transnit 
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 engagement 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, 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 
fixed to Said upper elbow housing concentric 
With Said shaft, a plunger gear housing non 
rotatably mounted on said shaft, a plunger geal 
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 fulcrumed 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, 
a level airlin pivoted on the inside of Said lower 
elbow housing adjacent said shaft, one end of 
Said lever arm being connected to said push 
button and the other end thereof being connected 
to Said fulcrumed lever, whereby the latter is 
rocked on its fulcrum to lift said plunger gear 
Out 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 

5 

10 

20 

30 

40 

45 

50 

55 

60 

12 
pin, 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 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 
natol device is prevented from inadvertently 
locking the elbow by an unintentional shoulder 
Shrug. 

12. In an artificial arm having upper and lower 
arm portions, an elbow joint comprising a hollow 
Sheet metal upper elbow housing attached to said 
upper arm portion, a hollow Sheet metal lower 
elbow 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 thelein, 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 Inovable 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 be 
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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