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UNITED STATES PATENT OFFICE 
ARTIFICIAL ARM WITH ELBow LoCK AND 
SELECTIVE.CONTROL OF FOREARM FLEX 
ION OR Hook oPERATION - 

Joseph D. Chapmaaa, Inglewood, and Lawrence J. 
Stevenson, Hawthorne, Calif., assignors to. 
Northrop Aircraft, Inc., Hawthorne, Calif., a 

... corporation of California 
Application April 17, 1950, Serial No. 156,358 

The present invention relates to artificial limbs, 
and its primary object is to provide means. Where 
by a control force exerted by the amputee can be . 
selectively utilized to perform either of two sepa-... 
rate and distinct functions, such as has hereto 
fore required the use of two separate, independent 
control systems, each of which is actuated by... a. 
different muscular effort. The number of body 
motions that can be utilized to operate a proS 
thesis is relatively. Small, and it is this factor, 
more than anything else, Which limits the nu-Eker 
of functions that can be duplicated by the proS 
thesis. . . . . . 

The problem is particularly acute in the case 
of artificial arms for above-elboW amputations, 
Owing to the number of different, functions which 
must be duplicated if a functional arm of rear 
Sonably natural action is to be had, and to the 
amount of power required by each of the several 
functions. For example, it is essential that 
means be provided for raising and lowering the 
forearm, and also, for operating the hook; both. 
of which functions require considerable power, 
such as can only be exerted by the powerful 
shoulder, back and chest muscles. Since it is, 
customary to provide an elbow lock in arms, of 
this type, it is also necessary to reserve one of the 
control motions to actuate the lock, while another 
control motion may be required to effect prona 
tion-supination movement of the Wrist, and still 
another for flexion and extension of the Wrist. 
Thus, while the principles of the invention are 
not in any way limited to such use, its advan 
tageous features, are utilized to best advantage. 
in the above-elbow arm, and it is another object. 
of the invention, therefore, to provide an arti. 
ficial arm wherein either one of any two func 
tions, of the arm may be actuated at Will, inde 
pendently of the other, by a single control mem. 
ber. 
More specifically, another object of the inven 

tion is to provide an above-elbow arm, wherein 
the control member can be selectively connected 
to the forearm to raise and lower the same, or 
to the hook to operate the same. 
A further object is to provide an artificial arih. 

of the class described having an elbow lock, 
wherein the operative connection of the control 
member to the forearm is obtained automatically 
when the elbow lock is unlocked, and connection 
to the hook is obtained automatically when the 
elbow is locked; the selective connection being 
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thus effected by actuation of the elbow lockit 
self. 
Another object of the invention is to provide 55 

an above-elbow arm wherein means is provided 
for flexing the forearm responsive to application : 
of force by a control member, and embodying 
means whereby the angular position of the elbow 
hinge-axis can be adjusted-about the upper arm 
Centerline, So... that the plane of movement of the. 
lower arm can be shifted to secure exact place 
ment of the hook to the mouth or other desired 
lateral position. When the arm is fully flexed. . . . 
Another object. is to... provide an abeve-elbow. 

arm. Wherein the elboW housing is shiftable longi 
tudinally with respect to the upper arm, thereby. 
enabling the upper arm to be lengthened or: 
shortened to fit the amputee's requirements. ...' 

Still another object of the invention is to pro 
vide an - above-elbow... arm embodying an elbow 
lock and a selective transfer meehanism of the 
type described, which is compact, smooth-work 
ing and positiveira action, and of rugged, trouble. 
free construction. . . . 
These and other objects of the present inven 

tion will become apparent to those skilled in the 
art upoa consideration of the following detailed 
description of the preferred embodiment thereof; 
reference being had to the accompanying draw 
ings, wherein: - - - - 

Figure 1 is a front view of an artificial arm 
embodying the principles of the invention, the arm 
being shown on the amputee so as to illustrate 
more clearly the arrangement of the strap in the 
shoulder harness, and the connection of the 
control cable therewith ... . . . 

Figure 2 is a rear view-of-the same; 
Figure 3 is an enlarged, partially cutaway side. 

elevational view, of the arma; . . . . .i. 
Figure 4 is an enlarged cross-sectional view. 

through the elbow-housing, taken at 4: -4 in Fig 
lure 3, showing the elbow in the lecked condition, 
With the control member operatively-connected to 
the hook to operate the same; . . . . 

Figure 5 is a view, similar to Figure 4, showing 
the elbow in the unlocked condition, with the, 
control member operatively connected to the fore 
arm to raise-and-lower the same;. ... . . . 

Figure - 6 is an exploded perspective view of 
the mechanism, contained within the-elbow-hous. 
ling - . . . . . . 

Figure 7 is a sectional view through the elbew 
lock, taken at 7-7 in Figure 4; and - - - ---. 
Figure 8 is another-sectional views through the 

elbow mechanism; taken at 8-8 in Figure 5. , 
In the drawings; the artificial arm of my in 

vention is seen to comprise an upper arm port 
tion fo; sometimes referred to as a “'stump 
Socket,' and a lower-arm portion - which is 

  



3 
connected thereto for relative Swinging move 
ment by an elbow joint 12. The arm portions 0 
and fi may be of any suitable construction, but 
are preferably formed of laminated, plastic in 
pregnated cotton stockinet, which is pulled over 
or tightly wrapped around plaster forms, and 
then cured in an oven. Embedded in and pro 
jecting downwardly from the bottom end of the 
upper arm portion 0 is a metal collar 3, the 
projecting portion of which is threaded external 
ly at 4 to receive the internal threads 5 of an 
elbow housing sleeve 6. Sleeve 6 is threaded 
externally at 20 to receive a clamping ring 2, . 
and the top end of the sleeve is provided With a 
Smooth taper 22 on its outer surface which is 
engaged by an inwardly tapering annular flange 
23 on the ring 2. The sleeve 6 is slit down 
wardly from its top end at a plurality of angu 

5 

larly spaced points, leaving resilient fingers 24, 
and when the ring 2 is turned down onto the 
sleeve 6, the tapering flange 23 acts to Squeeze 
the fingers 24 inwardly, tightly clamping the 
sleeve to the collar f3. 

Inserted up into the bottom end of the sleeve 
6 and secured thereto by ScreWS 25 is an elboW 

housing 26. The housing 26 is preferably formed 
of two laterally spaced halves 30 and 3, the 
edges of which abut in a Shiplap joint 32, as best 
Shown in Figures 4 and 5. The bottom end of 
the housing is domed, or spherically rounded, and 
the pivot axis 33 of SWinging movement between 
the upper and lower arm portions extends trans 
versely through the housing 26 at the center of 
curvature of the bottom end thereof. 
Journaled in bushings 35 Which are pressed into 

holes in the sides of the housing section 30, 3f 
concentric With the pivot axis 33 is a tubular shaft 
36, and extending through the center of this tu 
bular shaft is a tie bolt 40, the head of which is 
receSSed into a Socket 4 in the outer face of a 
Serrated plug 42. At the other end of the tie 
bolt is a nut 43 which is recessed into a socket 44 
in a serrated plug 45. Each of the plugs 42, 45 
has a tapered nose 46 which seats within a con 
ical Seat in the end of the tubular shaft 36. When 
the nut 43 is drawn up tight on the bolt 40, the 
tapered nose portions 46 of the two plugs are 
drawn into the ends of the tubular shaft 36, 
thereby providing a tight connection between 
them, without any clearance or looseness. 
The outer rim of each of the plugs 42, 45 is pro 

Wided With Serrations 50 which mesh. With Com 
panionate internal serrations in holes 5f that are 
provided in ears 52. The ears 52 are formed 
integral with and project upwardly from a metal 
Saddle 53 which is embedded in or otherwise Suit 
ably attached to the top edge of the forearm 
portion f. The serrations 50 provide a non-rotat 
able connection between the plugs 42, 45 and the 
Saddle 53, and from this it will be seen that the 
tubular shaft 36 is rigidly secured to the forearm 
portion and is constrained to rotate therewith. 
Contained within the housing 26 is an elbow 

lock 54, the purpose of which is to lock the fore 
arm in any desired position. So that the arm may 
be held in the Said position. Without further effort 
On the part of the amputee. The lock is con 
prised of a stationary member 55 which is rigidly 
fixed to the housing 26, and thus to the upper 
arm 0; a rotatable member 56 which is fixed to 
the tubular shaft 36, and thus is rigidly attached 
to the lower arm l ; and an axially slidable mem 
ber 60 which is movable between a locked posi 
tion, in engagement with both of the members 55, 
56, as shown in Figure 4, and an unlocked posi 
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tion, in mesh with only the stationary member 
55, as in Figure 5. Both the stationary member 
55 and the rotatable member 55 are preferably in 
the form of spur toothed ring gears of the same 
pitch diameter and same number of teeth, while 
the slidable member 60 is conveniently formed 
of an internal ring gear to mesh. With the gears 
55, 56. The stationary locking gear 55 is pressed 
Onto an annular Seat at the inner end of a cylin 
drical boss 6? which projects laterally in Ward to 
Ward the center of the housing from the left hand 
section 30. The rotatable locking gear 56 is pressed 
onto the outer periphery of a radial flange 62 
formed integral With the tubular shaft 36, and the 
Slidable locking gear 60 is pressed into a seat on 
the inside of a drum-shaped housing 63. 
The housing 63 is slidably mounted on a 

slightly enlarged peripheral portion 64 of the 
tubular shaft 36, but is constrained against rota 
tion, of course, by the engagement of the teeth on 
the internal ring gear 60 with the teeth of the 
stationary locking gear 55. A conical Spring 65 
presses against the housing 63 and sliding gear 
member 60, urging then to the right, as Viewed in 
Figures 4 and 5, into the locked position of Fig 
lure 4. - 

To release the elbow lock 54, means is provided 
for Shifting the housing 63 and member 60 to the 
left, against the pressure of Spring 65. The pre 
ferred lock-actuating mechanism is a cam device, 
designated in its entirety by the reference nu 
neral 66, and consisting of a rotatable member 70 
Which is journaled on the tubular shaft 36. Pro 
jecting axially from the lefthand side of the 
member is an annular flange i? having a plu 
rality of equi-distant, angularly spaced, saw 
toothed can faces 72 provided thereon. Each of 
the can faces has an inclined slope at one side, 
and a relatively straight drop at the other, with 
a fiat crest at the top. These cam faces 2 abut 
against and cooperate With a companionate ring 
of cam faces 73 which project outwardly from 
the adjacent face of the housing 63, and when 
the member 70 is rotated in the direction wherein 

45 the inclined slope of each cam face leaves the 
Straight drop, the inclined slope of the cam faces 
2 ride up on the inclined slopes of the cam faces 
73, pushing the housing 63 to the left, until the 
flat crests of the cams 72 stand on top of the 
Crests of can 73. This is the unlocked condition 
ShoWn in Figure 5. Continued rotation of mem 
ber 70 carries the crests of cam 72 beyond the 
Crests of cam 73, and the relatively straight drop 
in the cam Surfaces then allows the spring 65 to 
Snap the housing 63 back to the locked condi 
tion. 
The cam member 70 is advanced in the proper. 

direction by equal angular increments each time 
the elbow lock is to be locked or unlocked, and 
to this end, a ring 74 is journaled on the mem 
ber 70, said ring being positioned over a cir 
cumferential groove 75 in member 70. A finger 16 
is disposed down in the groove 5 and is piv 
otally supported on a pin 80, the free end of the 
finger 76 being urged outwardly by a small leaf 
Spring 8, So that it is engageable in one of a 
plurality of transverse grooves 82 on the inside 
surface of the ring 14. When the finger 76 is 
thus engaged in one of the grooves 82, as shown in 
Figure 8, the ring 14 is enabled to drive the cam 
member 70 in the clockwise direction. Coun 
terclockwise rotation of the ring 74, however, 
merely causes the finger 76 to ratchet over the 
grooves 82, and the finger 76 is therefore nothing 

  



more than a unidirectional driving connection 
between the ring 14 and can member 10. . . . 
The ring 74 is pulled around in 

direction by means of a pull cord 83 which is at 
tached at 34 to a lever arm 85 projecting radially 5 
outward from the ring 24. The pull cord 83 is 
preferably a stainless steel Bowden cable wire 
which extends upwardly into the upper arm 0. 
through the usual spring-wound conduit. The 
Bowden cable wire 83 exits from the upper arm. 
portion 10 through a small hole 86 in the front 
side thereof, and is attached by a fitting 90 to a 
strap 9 that is attached to the shoulder har 

O 

The harness 92 is more or less conventional and 
comprises a shoulder strap. 93 
the top of the shoulder to wh 

15. 

ring 94 on the front side of the shc - . . . . 
which the strap passes rearwardly ove shoul 
der and diagonally down across the back, as strap 
95, to the armpit at the opposite side of the body. 
At this point, the end of strap 95 is attached to a 
shoulder loop 95. The back end of shoulderstrap 
93 is attached to the end of another strap 00, and 
the latter passes diagonally upward across the 
back to a point of attachment with shoulder loop, 
96, at the top of the shoulder. Strap 0 is also 
attached to strap 95 with a cross in back. 
The artificial arm is suspended from the har 

ness 92 by means of a strap of which is attached 
at 102 to the back side of shoulder strap 93. Strap. 
10 passes loosely around the outside of the upper 
arm portion 10, through D-ring 93, and then up 
across the shoulder to D-ring 94, and thence down 
through another D-ring 104 on the inside of the 
upper arm portion 0. From D-ring 04, the strap 
10? extends upwardly to the junction of straps. 
100 and 93, where it is joined to the others. This 
arrangement provides support for the artificial 
arm, while at the same time affording, ample free 
dom of movement by virtue of the free sliding 
movement of the strap if through the D-rings. 
i03, 94, and 104. Before leaving the harness 92, 
it might be well to point out one more important 
features, namely, the attachment of a control 
cable 105 to the junction of straps 100 and 93 at 
the back of the shoulder to which the prosthesis 
is fitted. Control cable C5 is likewise a Bowden 
cable wire, and passes downwardly through the 

40 

45 

upper arm portion 0 to the elbow housing 26, 
where its function will presently be described. 
Returning now to the elbow housing 26, we pro 

vide a hub 13 which is fixedly mounted on the 
tubular shaft 36 by means of set screws it. The 
set screws if pass through holes in the tubular 
shaft 36 and in a tubular plug 12 contained 
within the shaft at that end thereof, the said set 
screws being screwed up tightly against the tie 
bolt 40. Tongues if 3 projecting from the end of 
the tubular plug i? 2 seat in grooves 14 in the tapered nose 46 of plug 42, thereby providing a 
key connection between the plug? 2 and plug 42. 
In this way, the hub if C is solidly connected to 
the forearm , permitting the latter to be, raised 
by application of torque to the tubular shaft 36. 
Journaled on the peripheral portion 18 of hub 

10 is a dual pulley 19, the said pulley having two 
cord channels 20 and 21. Channel 120 is larger 
in diameter than channel i 2? and cable. 105 is laid 
therein, the extremity of cable 105 being attached 
in any suitable manner to the pulley 9. Thus, 
a pull exerted on control cable 105 causes the 
pulley 9 to rotate in a counterclockwise direc 

... 1 

tion, as viewed in Figures 7 and,8. 

20. 

30. 
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. The smaller channel 2 of pulley fi9 has ani: 
other tension transmitting control cord 22 at 
tached thereto, the cord f22 leaving the channel 
f2 and passing out of the housing 26 through a 
slot (23. Outside of the housing 26, the cable 22. 
passes under a roller 24 in the lower arm por 
tion and then exits through the front side of 
the arm. At its outer extremity, the cord (22 is 
attached to the operating lever 25 of a pivoted 
hook 26, the latter cooperating with a stationary 
hook 27 to form the well known utility hook of 
the open-and-close type. The pivoted hook 26 
swings about the pin 30 as a center, and rubber 
bands 31 provide tension for holding the hook in 
normally closed position. This type of hook is 
known as a “voluntary opening' hook because of 
the fact that the effort exerted by the amputee 
merely opens the hook, and closing is done by the 
rubber bands 31. The invention is not limited. 
in any way to this particular type of hook, hows: 
ever, as it will work equally well with a “voluntary. 
closing' type of hook. It will also be understood 
that the word “hook' as used in the claims is 
merely a generic expression which also includes: 
any functional hand of the type having fingers 
that close, inasmuch as the two are full equiva 
lents of one another. * . . - 
The hook 26, 27 is mounted on the distal end 

of the forearm and is attached thereto by 
means of a wrist plate 32 which is preferably 
embedded firmly in the plastic material at the 
time of forming, and curing. The hook may be 
screwed into the wrist plate f32 or secured there 
to in any other well known conventional manner. 
In order that the pulley if 9 may be made to 

raise and lower the forearm f , means must be 
provided for rigidly interlocking the pulley with 
the hub member 10, and to this end two cooper 
ating locking members 33 and 34 are provided 
which interlock when the pulley is at the left 
hand extremity of its axial sliding moveme 

ment, and is preferably in the form of a spur 
toothed ring gear which is pressed into a recessed 
annular seat at the righthand end of the periph 
eral portion 8 of hub member 0. The ring 
gear 33 may also be pinned or otherwise secured 
against rotation on the member 10, if necessary. 
The locking member 34 is likewise preferably 

in the form of a ring gear, but in this instance, 
the gear is an internal gear, with the teeth ex 
tending inwardly toward the center. The two 
ring gears 33, 34 are of the same pitch di 
ameter and the same number of teeth, and there 
fore mesh freely when the pulley 9 is shifted 
axially to the left. When they are thus inter 
meshed, the pulley 9 is, of course, held against 
rotation relative to the tubular shaft 36, and 
therefore a pull exerted on the control cable 05 
rotates the pulley and the forearm together, 

secured to the righthand end of the pulley mem 
ber 9, confining the ring gear 34 to its seat. 
and forming a radial flange defining the right 
hand side of the cord channel 2. 
The pulley 9 is shifted axially with the el 

bow lock housing 63 between locked and un 
locked positions, by means of three fingers 40. 
which are attached equi-distantly to a ring 14. 
and extend axially from the righthand face. 
thereof. The outer ends of the fingers 40 are. 
bent radially outward at 42 and are slidably 
ceived within an inwardly facing circular groove 
143 in the pulley member 19. For ease of coa 
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the groove f43 and cord channel 20 may be 
formed by a flat, circular ring 44, which is se 
cured by screws 45 to the lefthand end of the 
pulley member 9, as shown in Figure 4. The 
ring 4 is threaded internally, and is screwed 
onto an externally threaded portion of the elbow 
lock housing 63. By virtue of this arrangement, 
the pulley 9 is tied to the axially slidable hous 
ing 63, and is therefore constrained to move 
therewith. Since the outwardly bent ends 42 of 
the fingers 40 are merely slidable within the 
groove 43, there is no interference with rota 
tion of the pulley 9, and the latter is therefore 
free to turn on the hub 0 when the lockin 
members 33, 34 are not interlocked. 
When the amputee wishes to raise the fore 

arm fl, he has only to release the elbow lock 
54. This is accomplished by a downward shrug 
of the shoulder to which the prosthesis is at 
tached, the effect of such a shrug being to exert 
a pull on the control cable 83. A pull on cable 
83 causes the ring 74 to rotate in a clockwise di 
rection, as viewed in Figure 8, thereby engaging 
the finger 76 and driving the cam member 70 
in the same direction. As the cam member re 
Wolves, the inclined faces 3 ride up the inclined 
faces 72, thereby shifting the elbow lock housing 
63 to the left and sliding the ring gear 60 out of 
engagement With the locking gear 56. At the 
Same time, the fingers f 40 shift the pulley 9 to 
the left the same distance, thereby meshing the 
internal ring gear 34 with the external ring gear 
33. When the elbow is unlocked, the parts are 

in the position shown in Figure 5, and a pull on 
cable 05 rotates the pulley 9, thereby raising 
the forearm . . . 
To lock the elbow and operate the hook, the 

amputee has only to shrug the shoulder down 
Wardly again, applying another pull on cable 83 
Which drives the can member 70 through 
another angular increment and in the same di 
rection as to unlock the elbow. In this instance, 
however, the further rotation of cam member 70 
causes the can faces 3 to be forced into full 
Seating engagement with the cam faces 72 by 
axial pressure from conical spring 65, thereby 
shifting the housing back to the right, and re 
storing the parts to the position shown in Figure 
4. In so doing, the pulley 9 is shifted to the 
right by fingers 4, disengaging the ring gear 
34 from ring gear 33 and releasing the pulley 
member for free rotation on the hub ff0. A pull 
On the cable 5 now causes the pulley if 9 to ro 
tate with respect to the forearm , which winds 
up cable 22 on the cord channel 2 and thereby 
pulls the hook 26 open against the resistance of 
the rubber band 3. The control member f05 
may be pulled either by a forward shrug of the 
opposite shoulder, or by SWinging the stump for 
Wardly, which has the effect of lengthening the 
distance between the end of the Bowden cable 
conduit and the point of attachment of the cable 
to the harness. 
The connection of the elbow housing 26 to 

the upper arm to by means of the threaded collar 
3, split sleeve 6, and clamping ring 2 has three 

distinct advantages. First, it permits angular 
adjustment of the elbow hinge axis about the lon 
gitudinal centerline of the upper arm, whereby 
the plane of movement of the lower arm can be 
shifted to secure exact placement of the hook to 
the mouth or other desired lateral position when 
the arm is fully flexed. This is accomplished by 
merely loosening the ring 2 and turning the el 
bow housing 26 on the threaded collar 3 until 
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8. 
the hinge axis is positioned to secure the desired 
path of movement of the hook. The unilateral 
amputee may make this adjustment when fully 
clothed, and without removing the prosthesis. 
The second advantage is that the elbow hous 

ing 26 can be screwed up or down the threads of 
collar 3 of the upper arm to lengthen or shorten 
the prosthesis to fit the amputee's requirements; 
and the third advantage is that the upper arm 
O can be quickly and easily detached from the 

elbow unit Without the use of tools. : 
While we have shown and described in consid 

erable detail what we believe to be the preferred 
form of the invention, it is to be understood that 
such details are not restrictive, and that various 
changes may be made in the shape and arrange 
ment of the several parts without departing from 
the broad scope of the invention, as defined in 
the appended claims - 
We claim: . . . . . . 
1. In an artificial arm having upper and lower 

arm portions connected together by an elbow 
joint for relative swinging movement about a 
pivot axis, an elbow lock comprising cooperating 
means attached to said upper and lower arm 
portions, respectively, adjacent Said pivot axis 
for locking said arm portions against relative 
movement, and a hook of the open-and-close 
type mounted on the distal end of Said lower arm 
portion, the combination of a pulley wheel jour 
naled for rotation about the pivot axis of Said 
elbow joint, a control member connected to said 
pulley wheel to rotate the same, a force-trans 
mitting member connecting Said pulley Wheel to 
said hook to operate the same when said elbow 
is locked and said pulley wheel is rotated with 
respect to said lower arm, and cooperating means 
attached to said pulley and to said lower arm 
portions, respectively, adjacent said pivot axis 
for locking, Said pulley wheel against rotation 
With respect to said lower arm portion when 
Said elbow is unlocked, whereby a force applied 
by said control member causes said lower arm 
portion to be raised. 

2. In an artificial arm, upper and lower arm 
portions connected together for relative Swing 
ing movement by an elbow joint, said elbow joint 
including a housing mounted on said upper arm 
portion, a shaft fixed to said lower arm portion 
and journaled in Said elbow housing, a pulley 
wheel journaled for rotation about said shaft 
and movable axially with respect thereto between 
two positions, a tension-transmitting control 
COrd connected to said pulley wheel to rotate the 

55 same, a hook of the open-and-close type mounted 
On the distal end of said lower arm portion and 
Operatively connected to said pulley wheel, co 
operating means on said shaft and on said pulley 
for locking the latter to said shaft when the 
pulley is in One of its two positions, and cooper 
ating means on Said shaft and on said elbow 
housing for locking said shaft against rotation 
With respect to said housing when the pulley is 
in the other of its two positions, said pulley wheel 
being operable, when in said one position, to 
raise said lower arm portion responsive to a pull 
exerted by Said control cord, and when in said 
other position, to operate said hook responsive 
to a pull exerted by said control cord. 

3. In an artificial arm, upper and lower arm 
portions connected together for relative swinging 
movement by an elbow joint, said elbow joint in 
cluding a housing mounted on said upper arm 
portion, a shaft fixed to said lower arm portion. 
and journaled in Said elbow housing, a pulley 
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Wheel journaled for rotation about said shaft 
and movable axially with respect thereto between 
tWO positions, a tension-transmitting control cord 
connected to said pulley wheel to rotate the same, 
a hook of the open-and-close type mounted on 
the distal end of said lower arm portion and 
Operatively connected to said pulley wheel, co 
operating means on said shaft and on said pulley 
for locking the latter to said shaft when the 
pulley is in one of its two positions, cooperating 
means. On Said shaft and on said elbow housing 
for locking said shaft against rotation with re 
Spect to said housing when the pulley is in the 
other of its two positions, said pulley wheel being 
Operable, when in said one position, to raise said 
lower arm portion responsive to a pull exerted by 
Said control cord, and when in said other posi 
tion, to operate said hook responsive to a pull 
exerted by said control cord, another pull cord 
'controlled by movement of the amputee, and co 
Operating rotary cam means operatively con 
nected to said last-named pull cord to be rotated 
thereby through a predetermined angular incre 
ment each time the cord is pulled, said cam 
means being associated with said pulley wheel 
and operable to shift the latter alternately from 
One of its positions to the other each time the 
can is rotated through one of said angular in 
Crements, whereby said control cord can be con 
nected optionally to either said lower arm portion 
to raise the same, or to said hook to operate the 
same. 

4. In an artificial arm, upper and lower arm 
portions connected together for relative swinging 
movement by an elbow joint, said elbow joint 
including a housing mounted on said upper arm 
portion, a shaft fixed to said lower arm portion 
and journaled in said elbow housing, a pulley 
wheel journaled for rotation about said shaft and 
movable axailly with respect thereto between 
two positions, a tension-transmitting control 
COrd connected to said pulley wheel to rotate the 
Same, a hook of the open-and-close type mounted 
on the distal end of said lower arm portion and 
Operatively connected to said pulley wheel, an 
elbow lock comprising a pair of companionate 
members arranged side-by-side, concentric With 
Said shaft, one of said members being fixed to 
Said housing and the other being fixed to said 
Shaft, a third member movable axially between 
a locked position in engagement with both of 
Said pairs of members and an unlocked position 
in engagement with only one of them, said third 
member being connected to said pulley, whereby 
the latter is shifted axially therewith, cooperat 
ing means on Said shaft and on said pulley for 
locking the latter to the shaft when said pulley 
and Said third member are in the position to 
unlock Said elbow, said pulley wheel being oper 
able to raise Said lower arm portion when in one 
axial position or to operate said hook, when in 
the other axial position, and cooperating cam 
means aSSociated with said third member and 
-Operable to shift the same from one to the other 
of its two positions. 

5. In an artificial arm having upper and lower 
arm portions connected together for relative 
Swinging movement by an elbow joint, and a 
hook of the open-and-close type mounted on the 
distal end of Said lower arm portion, the com 
bination of a rotatable and axially slidable pulley 
Wheel disposed coaxial With the pivot axis of Said 
elboW joint, a control member connected to said 
pulley Wheel to rotate the Sane, a tension-trans 
mitting pull cord connecting said pulley wheel 

O - 
to said hook to operate the same when said pulley 
wheel is rotated relative to said lower arm por 
tion, an elbow lock comprising a pair of cooperat 
ing members arranged side by side on said pivot 

:5 axis, one of said members being attached to said 
lower arm portion to rotate therewith, the other 
member being non-rotatably attached to said 
upper arm portion, said other member being 
Slidable axially along said pivot axis between a 

10 locked position in engagement with said one 
member, and an unlocked position disengaged 
therefrom, a cam journaled on said pivot axis 
and engageable with said slidable other member 
to shift the same between said locked and un 

15 locked positions, and to shift said pulley wheel 
axially therewith, and cooperating means on said 
pulley and on said lower arm portion for locking 
Said pulley wheel to said lower arm portion when 
Said slidable member is in said unlocked position, 

20 Or for releasing said pulley Wheel to rotate when 
Said slidable member is in said locked position, 
Whereby said elbow can be locked and said hook 
Operated by said control member, or said elbow 
-can be unlocked and said lower arm raised by 

25 said control member. 
6. In an artificial arm having upper and lower 

arm portions connected together for relative 
Swinging maovement about a pivot axis, and a 
hook of the -opera-and-close type mounted on 

30 the distal end of said lower arm portion, the 
combination of a rotatable and axially slidable 
pulley wheel disposed coaxial with said pivot axis, 
a control member connected to said pulley wheel 
to rotate the same, a tension-transmitting pull 

35 cord connecting said pulley wheel to said hook 
to operate the same when said pulley wheel is 
rotated relative to said lower arm portion, an 
elbow lock comprising a pair of cooperating mem 
bers arranged side by side on said pivot axis, one 

40 of said member being attached to said lower 
arm portion to rotate therewith, and the other 
'member being non-rotatably attached to said 
upper arm portion, said other member being 
slidable axially along said pivot axis between a 

45 locked position in engagement with said one 
member, and an unlocked position disengaged 
therefron, said slidable other member being con 
nected to said pulley, whereby the latter is shifted 
axially therewith, a rotatable cam journaled on 

59 said pivot axis and engageable with said slidable 
other member to shift the same alternately from 
one to the other of its locked and unlocked posi 
tions as the cam is rotated through equal angular 
increments in One direction, a rotatable member 
-coaxial With Said cam and engageable thereWith 
to advance the cam in said one direction by said 
angular increments When said member is Suc 
cessively oscillated, a pull cord connected to Said 
rotatable member to oscillate the same, and co 

60 operating means on said pulley Wheel and on 
said lower arm portion for locking said pulley 
wheel to said lower arm portion when said slid 
able member is in said unlocked position, or for 
releasing said pulley wheel to rotate when said 

65 slidable member is in said locked position, where 
by Said elbow can be locked and Said hook Oper 
ated by said control member, or said elbow can 
be unlocked and said lower arm raised by said 
control member. 

70 7. In an artificial arm having upper and lower 
arm portions connected together for relative 
Swinging movement about a pivot axis, and a. 
hook of the open-and-close type mounted on the 
distal end of said lower arm portion, the com 

7s bination of a rotatable and axially slidable pulley 

f 5 
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wheel disposed coaxial with said pivot axis, a 
control member connected to said pulley wheel 
to rotate the same, a tension-transmitting pull 
COrd connecting said pulley wheel to said hook 
to operate the same when said pulley wheel is 
rotated relative to said lower arm portion, an 
elbow lock comprising a pair of companionate 
members arranged side-by-side, concentric with 
Said pivot axis, one of said members being fixed 
to Said upper arm portion and the other being 
fixed to and rotatable with said lower arm por 
tion, a third member movable axially between a 
locked position in engagement with both of said 
pairs of members and an unlocked position in 
engagement with only one of them, a spring urg 
ing said third member toward said locked posi 
tion, means connecting said third member to said 
pulley, whereby the latter is shifted axially there 

- With, a rotatable cam coaxial with said pixot axis, 
Said cam having an annular ring of equidistantly 
Spaced, axially projecting cam faces which are 
engageable with said third member to shift the 
Same to said unlocked position against the pres 
Sure of Said spring when the cam is in certain 
angular positions, and to release said third mem 
ber So that the spring can return the same to 
Said locked position when the cam is in certain 
other angular positions, said locked and un 
locked positions occurring alternately as the 
cam is rotated through equal angular increments 
in one direction, a rotatable member coaxial with 
Said can and engageable therewith to advance 
the cam in said one direction by said angular 
increments when said member is successively 
oscillated, a pull cord connected to said rotatable 
member to oscillate the same, and cooperating 
means on Said pulley wheel and on Said lower 
arm portion for locking said pulley wheel to said 
lower arm portion when said third member is in 
said unlocked position, whereby said elbow can 
be locked and said hook operated by said control 
member, or said elbow can be unlocked and said 
lower arm raised by said control member. 

8. The device of claim 7, wherein the means 
for advancing said cam through one angular in 
Crement at a time comprises a rotatable ring 
concentric with said cam, a spring-pressed finger 
On Said ring engageable with said cam to drive 
the latter in one direction, a pull cord connected 
to said ring to rotate the latter in said one direc 
tion, and a spring for returning said ring to its 
initial position when the pull on said cord is re 
laxed. 

9. In an artificial arm of the type comprising 
upper and lower arm portions which are con 
nected together by an elbow housing and pivot 
shaft for relative Swinging movement, and hav 
ing a voluntary control hook of the open-and 

- close type, mounted on the distal end of Said 
lower arm portion, the combination of a tension 
transmitting control cord, an elbow lock com 
prising a pair of cooperating members fixed to 
said upper and lower arm portions, respectively, 
adjacent. Said pivot shaft for locking said an 
portions against relative movement, a rotatable 
actuator journaled on said pivot shaft and shift 
:able axially thereon between two positions, said 
actuator being operable to lock said elbow lock 
and connect said control cord to said hook when in 
one of said two positions, whereby the hook is 
operated when a force is applied by said control 
cord, and to unlock said elbow lock and connect 
said control cord to said lower arm portion when 

- in the other of said two positions, whereby said 
lower arm portion is raised when a force is ap 
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plied by said control cord, a can journaled on 
said pivot shaft and engageable with said actu 
ator to shift the same between said two positions, 
and means providing an adjustable connection 
between said elbow housing and Said upper arm 
portion, whereby said housing can be turned 
about the longitudinal axis of Said upper arm 
portion to secure accurate placement of said hook 
to the mouth or other lateral position when the 
arm is fully flexed, said last-named means in 
cluding a threaded collar fixed to the bottom end 
of said upper arm portion and projecting down 
wardly therefrom, an upwardly extending sleeve 
on said housing having threads on its inner and 
outer surfaces, and having slots cut into the end 
thereof, said sleeve being screwed onto Said collar, 
a threaded clamping ring screwed onto the out 
side of said sleeve, and cooperating means on Said 
collar and on said sleeve for constricting the 
slotted end of the latter, whereby Said elbow 
housing is claimped tightly to Said collar. 

10. An artificial arm comprising upper and 
lower arm portions connected together for relat 
tive swinging movement about a pivot axis, a 
hook of the voluntary control type mounted on 
the distal end of said lower arm portion, an ac 
tuator journaled for rotation about Said pivot 
axis and shiftable axially thereon between two 
operating positions, a pull cord connected to said 
actuator to rotate the same, means connecting 
said actuator to said hook to operate the 
same when said actuator is rotated with respect 
to said lower arm portion, a pair of cooperating 
lock members fixed to said upper and lower arm 
portions, respectively, adjacent Said pivot axis, 
for locking said arm portions against relative 
movement when said actuator is in one of Said 
positions, said actuator being then free to rotate 
with respect to said lower arm portion and there 
by operate said hook responsive to a pull on Said 
cord, and means on Said actuator engageable 
with companionate means on said lower arm por 
tion when said actuator is in the other of Said 
operating positions, for locking said actuator 
against rotation relative to the lower arm por 
tion, said lower arm portion being then unlocked 
and free to swing relative to Said upper arm 
portion responsive to a pull on said cord. 

11. An artificial arm comprising upper and 
lower arm portions connected together for rela 
tive swinging movement about a pivot axis, a 
hook of the voluntary control type mounted on 
the distal end of said lower arm portion, an ac 
tuator journaled for rotation about said pivot 
axis and shiftable axially thereon between two 
operating positions, a pull cord connected to said 
actuator to rotate the same, means connecting 
said actuator to said hook to operate the Same 
When said actuator is rotated With respect to 
said lower arm portion, a pair of cooperating 
elbow locking members fixed to Said upper and 
lower arm portions, respectively, adjacent said 
pivot axis, means shiftable by the axial movement 
of Said actuator for interlocking said elboW lock 
ing members, so as to prevent relative movement 
between Said upper and lower arm portions when 
Said actuator is in one of said positions, Said a,c- 
tuator being then free to rotate with respect to 
said lower arm portion and thereby operate said 
hook responsive to a pull on Said cord, and means 
On said actuator engageable With companionate 
means on Said lower arm portion when said ac 
tuator is in the other of Said operating positions, 
for locking said actuator against rotation rela 
tive to the lower armportion, said lower arm por 
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tion being then unlocked and free to Swing rela 
tive to said upper arm portion responsive to a 
pull on said cord. 

12. An artificial arm comprising upper and 
lower arm portions connected together for rela 
tive swinging movement about a pivot axis, a 
hook of the voluntary control type mounted on 
the distal end of said lower arm portion, an ac 
tuator journaled for rotation about said pivot 
axis and shiftable axially thereon between two 
operating positions, a pull cord connected to 
said actuator to rotate the same, means connect 
ing said actuator to Said hook to operate the 
same when said actuator is rotated with respect 
to said lower arm portion, a pair of cooperating 
elbow locking members fixed to said upper and 
lower arm portions, respectively, adjacent said 
pivot axis, means shiftable by the axial move 
ment of said actuator for interlocking said elbow 
locking members so as to prevent relative move 
ment between said upper and lower arm portions 
when said actuator is in one of Said positions, 
said actuator being then free to rotate With re 
spect to said lower arm portion and thereby op 
erate said hook responsive to a pull on said cord, 
means on said actuator engageable with com 
panionate means on said lower arm portion when 

0. 
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said actuator is in the other of said operating 
positions, for locking Said actuator against rota 
tion relative to the lower arm portion, said lower 
arm portion being then unlocked and free to 
SWing relative to said upper arm portion re 
Sponsive to a pull on said cord, an alternator 
mechanism associated with said actuator and 
Operable to shift the latter alternately from one 
of its operating positions to the other each time 
that the said mechanism is operated, and a con 
trol cord connected to said alternator mecha 
nism to operate the same by successive pulls. 

JOSEPH. D. CHAPMAN. 
LAWRENCE. J. STEVENSON. 
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