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My invention relates to arti?cial limbs and 
more particularly to an arm and a hand hav~ 
ing articulated ?ngers and thumb, adapted to 
be manipulated and operated to perform any 

5 otthe functions of the natural arm and hand. 
Letters Patent have been issued for devices of 
this kind‘, as follows: 1,507,680, 71,507,681, 
1,507,682, 1,507,683‘, 1,608,689, and the present 
invention is an improvement on arti?cial 

16 limbs of the type shown in said Letters 
Patent. 
One object. of the present invention is to 

provide an arti?cial limb having a hand por 
tion which is connected with the wrist por 

15 tion by a pivotal jointwith which is associ 
ated a locking device adapted to hold the hand 
in various angular positions of adjustment in 
relation to the wrist portion. This locking 
device is adapted to be unlocked or disen~ 

2‘0 gaged to permit of adjustment by the human 
hand and when it is in holding or locking 
position it is adapted to more ?rmly hold the 
hand in fixed adjustment against twisting 
stresses so that the hand may be used for 

as heavy duty. This adjusting device includes 
means for limiting the swing of the hand 
member in‘ relation to the wrist member while 
the locking member is disengaged ‘for adjust 
ing the hand. Furthermore, when the hand 

30 is adjusted in any one of several extreme po 
sitions it is held by means at opposite sides of 
the wrist in order to resist strains and pre 
vent displacement to a greater extent than 
it held merely by the locking member-s at one 

35 side‘of the wrist. 
Another object of my invention is to im 

prove the spring device which operates the 
jointed ?ngers and to‘ so locate the same that 
the springs lie within the palm member rather 

49 than‘ within the'fingers. 
Another and important feature oi’ my in 

vention is to-provide means for articulating 
the several ?ngers and to so associate at least 
two of the ?ngers that they will close together 

45. in order to facilitate the holding of instru— 
ments‘ such as knives, forks and spoons to 
better advantage than where‘ each ?nger 
closes"individually. These and other advan 
tages will be‘ apparent in the following de 

50‘ tailed description of my invention. 

Serial No. 253,399. 

In the drawings forming 
plication, 
Figure 1 is an elevation of an arti?cial 

limb embodying my invention, 
Figure 2 is an elevation looking at tl e back 

of the hand and showing two of the ?ngers in 
closed position and two of them in open po 
sition, 
Figure ‘3 is a sectional view taken on the 

line 3-3 of Figure 1, 
Figure 4 is a sectional View taken on the 

line 4—4 of Figure 2, 
Figure 5 is an elevation of a portion of the 

palm member and certain lingers looking at 
the inner side of the hand, 
Figure 6 is a sectional view corresponding 

with the right hand end oi? Figure 4 and 
showing the ?ngers in closed position, 
Figure 7 is a sectional view taken on the 

line 7——7 of Figure 4, 
Figure 8 is perspective View showing va 

rious elements of the ?nger operating device, 
Figure 9 is an elevation of a portion of the 

palm member which engages the wrist mem 
ber, and 
Figure 10 is an elevation showing the joint 

of the wrist and palm members and the lock 
ing device therefor. 

Certain parts of the device may be made to 
conform with the aforesaid Letters Patent. 
For instance, I have shown a sleeve member 
'1 which is adapted to be passed over the stump 
of the human arm and above the elbow, and 
this is provided at opposite sides with metal 
bars 2 preferably riveted to the sleeve mem 
ber 1. There is a second sleeve member 3 
which may also be made of leather or other 
suitable material and they stump of the lower 
arm is adapted to be inserted into this mem 
ber. l. have provided a lacing 4 for connect 
ing the edges of a longitudinal opening in 
this sleeve member for the purpose of lacing 
the sleeve tightly onto the stump of the natu 
ral arm. This sleeve member 3 is also pro 
vided at opposite sides with metal bars 5 pref 
erably riveted thereto, and these bars are 
hingedly connected to the ends of the bars 2 
by pivot pins 6 at a point corresponding ap 
proximately with the elbow joint of the natu 
ral arm. The pivots G are provided with pro 
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jecting apertured eyes i tarough which the 
draw cords 8, 9 which actu: to the lingers are 
adapted to slide. The draw cords 8, 9 which 
pass through this eye are preferably extended 
up over the shoulder of the wearer and the 
same device may be attached to the body for 
operating these cords as is shown in Patent 
1,507.681 or any other operating connections 
may be used, the purpose of which will be to 
pull to the left in Figure 1 on tnese operating 
cords when the arm is moved in one direc 
tion, and allow the cords to retract when the 
arm is moved in a reverse direction. Usua - 
ly, these cords are actuated either by move: 
ment oil} the complete arm at the shoulder 
joint. or by the bending of the lower arm at 
the elbow joint, but as the device for manipu 
lating these cords is fully disclosed in the 
above mentioned patents, it is unnecessary to 
show the same in detail herein. The cord 8 
passes around a pulley 10 which journaled 
in a pulley block 11 and the free end of thii 
cord returns from the pulley and is secured 
to the sleeve member 3 by an attaching plate 
12. '.i.‘he other cord 9 which also passes 
through the eye 7 engages around a pulley 
13 journaled in another pulley block ll and 
it returns along the sleeve and its tree end is 
attached to the sleeve, preferably l the same 
member 12 which attaches the ?rst mentioned 
cord These pulley blocks 11, ll which 
independently movable along the outside of 
the sleeve 3 are provided at one end with 
pulleys 15, 16 around which certain chains 
engage as will appear more fully hereinafter. 
There is a metal membe ' 17 permanently at 
tached to the small end of the sleeve and 
this has a spheroidal socket mem‘ 18 which 
is split and which is provided with lateral 
cars 19 having perforationsv therein whereby 
this spheroidal socket may be contracted by 
means olE a screw :30 'passing' 'E'reely through 
one oi’ the ears and having a threzuled con 
nection with the other one. This comprises 
all of the members which are carried directly 
upon the natural arm except tor the locking 
device tor locking the wrist joint. 
The hand portion of the device is indicated 

generally by the numeral. 21, consists of a 
rear portion to which the several articu 
lated lingers are connected, or on which they 
are mounted; and a palm member 23. The 
member 21 which is shaped to roughly rep 
resent the back of the hand, has one-half of 

a spheroidal socket member as shown at in the drawing, and it has lateral or down 

wa rdly extending side members 25. The palm 
member 23 is also provided vith laterally ex 
tending walls or ?anges 26 at the sides which 
are adapted to rest against the ?anges or 
walls 25 of the back member, so that the back 
and palm members form a hollow chamber 27 
within which various wrking parts of the 
device are arranged. The palm member 23 
is also provided with one-halt 28 ot the 
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spheroidal socket member, which is attached 
to the hand. “Then the back and palm mem 
bers of the hand are placed in assembled posi 
tion, screws 29 pass through apertures in the 
palm member and are threaded into bosses 3O 
projecting inwardly from the back member 
22, which serve to keep the back and palm 
members of the hand in assembled condition. 
When these members are in assembled posi 
tion the two spheroidal socket portions there 
of are continuous so that they form a sphe 
roidal socket which is adapted to seat within 
the spheroidal socket member 18 carried by 
the sleeve 3. .ln assembling the device the 
screw 20 is eased oil to allow the split spheroi 
dal {rocket member 18 to expand; and the as— 
scmblcd hand is applied so that the spheroids‘ 
socket members 24;, 28 extend into the spheroi 
dal member 18 and then the screw 20 is tight 
ened to contract the spheroidal member 18 
until. it partially encircles the socket mem 
bers 24;, Q8 and locks the hand from disengag 
ing from the sleeve member 3 by reason of. the 
tact that the socket member 18 extends over 
the socket members 24, 28 beyond the maxi 
mum diameter of the latter, as shown in Fig 
ure 4. is shown in Figures 1, 2, 3 and 9 the 
socket member 2st which is integral with the 
back member 22 of the hand, is provided with 
an aperture 30’ which in the construction il 
lustrated in the drawings is in the form ap 
proximately ot a rectangle having four cor 
ners 31 where the side edges intersect. It will 
be apparent that the shape of this aperture 
may be varied and that in describing the par 
ticular shape illustrated herein I do not limit 
the scope of my invention to the particular 
aperture shown. Fixed to the socket mem 
ber 18 which is carried by the sleeve 3 there 
is a pin 32 extending inwardly and this pin 
projects through the aperture ill)’ just de~ 
scribed. ‘When the hand is moved in rela 
lion to the socket member l8 its movements 
are limited by the pin 32 which engages the 
edges of the aperture 30’ in various extreme 
positions of the band member. That is to say, 
the hand member cannot be moved in any di 
rection beyond the limits permitted by the 
am. 

At the front of the device there is a locking 
tongue 33 having one end attached to the 
metal member 1'7, being preferably attached 
by the rivet 34}. The forward, free end of this 
tongue extends through the socket members 
18, 28 and its end is provided preferably with 
two pins 35 which extend through certain 
apertures in the joint members, as will be set 
forth. In addition, the tongue 33 is provided 
with an operating pin 36 which extends 
through an opening 8? in the wrist member 
17 and on its outer, projecting end is pro 
vided an operating head 38 which is adapted 
to be actuated with a thumb or finger of the 
natural hand, or by pressing against some 
object. The tongue 33 is normally held in 
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locking position by means of the bowed spring 
89 which is secured to the wrist member by 
the rivet 34 and which is also secured to the 
tongue 33 by the rivet 40. The forward, free 
end of this spring engages the inner surface 
of the tongue 33 and presses the tongue down 
‘wardly in Figure 4 but it permits the tongue 
to be moved upwardly when the operating pin 
36 is pressed. 
The socket member 18 which is carried by 

the sleeve 3 is provided, in the construction 
illustrated, with two apertures 41‘ adapted to 
register with the locking pins 35 whereby the 
latter may project through these apertures 
when the tongue 33 is pressed downwardly 
in the position indicated in Figure 4. The 
socket member 28 is provided with a series 
of apertures, the rows of each series being 
adapted to register with the apertures 41. 
For instance, in the embodiment illustrated 
and with special reference to Figure 9, it will 
be observed that I have shown these apertures 
arranged in two rows spaced apart laterally 
of the socket member 28. These apertures are 
so located that the apertures 42, 43 may be 
brought simultaneously into register with the 
pins 35 of the socket member 18; or the aper 
tures 43, 44 may be brought simultaneously 
into register with the pins 35, according to 
variations in the position of the hand mem 
ber in relation to the wrist member. Fur» 
thermore, the apertures 45, 46 may be simul 
taneously brought into register with the pins 
35 or the apertures 46, 47 may be simultane 
ously brought into register with the pins 35. 
The vfunction of these parts will be brought 
out in the description of the operation of the 
device. ' 

The hand member is provided with an artic 
ulated thumb 48 which may be formed and 
operated the same as the corresponding mem- . 
ber of the aforesaid patents, and there is a 
locking member 49 for controlling the lock 
ing or releasing of the thumb member in its 
various positions, corresponding with the 
similar devices shown in the aforesaid pat 
ents. In other words, the thumb and its mech 
anism may be the same as in said patents. 
There are four articulated ?ngers shown 

inthe drawings, corresponding with the num 
ber present in the natural hand. For in 
stance, the indeX ?nger consists of the mem 
ber 50 representing one joint of the ?nger and 
another member 51 representing the ip or 
‘outer end of the ?nger. There is a shaft 52 
extending crosswise of the hand member and 
attached to the lateral portions 25 and the 
?nger joint 50 is provided with ears ex 
tending into the hand portion and pivotally 
supported on this shaft. The opposite end 
of the member 50 is provided with a lateral 
pin 54 and the joint member 51 has‘a projec 
tion 55 extending between the cars 56 and it 
is journa'led on the pin 54 whereby ‘the sec 
ond joint member '51 of the ?nger is pivoted 

3 

or articulated in relation to the ?rst joint 
member 50. ‘he remaining ?ngers of the de 
vice are similar in construction so far the 
members just described are concerned, and 
they are similarly lettered, so that this de 
scription may be read in connection with 
each of the other ?ngers up to this point. 
The shaft 57 is provided with a pulley 58 

one for each ?nger and arranged in line with 
the respective ?ngers. There are chains 
looped around the two pulleys 15, 16 carried 
by the pulley blocks 14, 11 as shown in Figure 
1, so that there are two runs for each chain, 
making four runs in all, leading from the 
pulley blocks across a portion of the sleeve 
3 and entering through the back hand 1]1£§ll1— 
her through the several apertures 59. Each 
run of a chain, after extending through an 
opening 59 passes partly around one of the 
pulleys 58 and the free end of the run of the 
chain is attached to one end of a locking 
ratchet 60. There is a link 61 pivoted be 
tween the ears 62 on the forward end of the 
hand member 22, and the other end of this 
link extends through the hollow joint 50 and 
the opposite end is pivoted to a pin (33 which 
extends crosswise and is fastened in the ?nger 
member 51 a short distance from the pivot 54 
of this ?nger member. The locking ratchet 
member 60 is pivoted by means of a pin 64 to 
the link 61 at a point close to the pivotal 
point 63 or remote from the pivot 65 of the 
link 61, so that the ratchet member will have 
a comparatively long movement during the 
articulation of the jointed ?nger members. 
The ratchet member 60 extends backwardly 
through the hollow ?nger member 50 and it is 
provided with ratchet teeth 66 which are 
adapted 'to engage with the locking edge 67 
on a plate 68 which is ?xedly secured to the 
forward end of the hand section. I have 
shown a series of posts 69 which are integral 
with the back hand member 22 and to which 
the locking plate 68 is secured. There is a 
spring 70 which is coiled around the pin 52 
on which the ?nger member 50 is pivoted, and 
one endof this spring is coiled around the 
shaft 57 to hold it, whereas the other end 
of the spring extends forwardly in the mem~ 
ber 50 and engages against the shoulder piece 
71 so that this spring continually exerts a 
pressure on this shoulder piece, tending to 
move the ?nger section 50 clockwise on its 
pin 52 in the position shown in Figure 4. 
Each of the four ?ngers shown herein 
is provided with similar springs, links and 
ratchet bars, and each ratchet bar is con~ 
nected with one run of one of the chains '72 
as just described. There are coiled springs 
7 3 arranged around the pins 74 on the plate 
68 and the free ends of these coiled springs 
press on the backs of the several rack bars 
60 for urging the same into locking engage 
ment with the edge of the plate (58; and these 
springs are similar for each of the rack bars. 
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?nger, and as tar as the third and 
“fourth ?ngers of the hand are concerned, they 
are individually operated, so that the ?ngers 
which they operate may close in dividually 
upon the object to contorm with the shape of 
the latter. However, certain of the ?ngers, 
preferably the index ?nger and the : ond 
?nger, are ope ‘ated as a. unit. That to say, 
they are so connected together that both will 
open and close to the extent, and there 
‘l'ore the jointed membe of these ?ngers will 
remain in parallel. relation throughout their 
operation. For this purpose I have shown av 
lateral bar T7 connected across between the 
free ends of the two rack bars 60 which op 
0 ‘ate the int and second ingers oi’ the 
hand, as shown more clearly in Figure 5. 
‘vl’hile I prefer to have the runs oi’ the chains 
comiccted individ rally with these two rack 
bus in order to exert the same pulling action 
on each, and therefore prevent binding‘, 
nevertheless the cross bar 77, being rigidly 
connected to both of these- racl: bars, compels 
the latter to move in unison. 

individual 

Operation 
As far as the thumb iuembe' is concerned, 

it is preferably constructed and operated in 
the same manner 1 11o corresj'ioiuling men: 
bcr shown in said prior patents, and therefore 
a. description is iume-cessary in the present 
case. The hand, in the cmistructioi illus 
trated herein, may be locked in any one (it 
'l'our positions as regards the spheroidal joint 
by which it is connected with the vrist menu 
her. 't may be positioned with the palm por 
tion ol’ the hand turned toward the in with 
a tilt either inwardly or outwardly, and ill-{Q 
wise the hand may be turned with the palm 
directed away from the arm and with either 
a right or left tilt. "' lv hen the wearer desires 
to use the hand it will ?rst be necessary to de 
termine. which 0''‘ these several positi'u ot 
the hand in relation to the arm is most main 
able, whereupon the operating~ pin 36 w'li be 
pressed with the thumb or linker ol' the nat 
ural hand on the opposite arm, or this pin 
maybe pressed against any object. so that the 
tongue 32‘) prc sed inwardly to disengage 
the locking pins 35 ‘from the several apertures 
41 in the spheroidal member 18 and "from the 
apertures in the spheroidal joint member 28. 
The hand member is then tee to b swung 
upon the spheroidal oint, limited only by the 
scope of movement of the pin 32 in relation 

to the aperture 30’ in which it travels. \Vhile 
the locking pins 35 are disengaged, therefore, 
the arti?cial hand may be manipulated by the 
natural hand to place the former in any one 
of the four selected positions, and when so 
positioned the locking tongue is released, 
so that it is pressed forwardly by its spring 
39 and this will move the locking pins 35 
through two of the apertures in the spheroi 
dal member 28 which are in register with it, 
and these locking pins will also enter the 
locking apertures All in the spheroidal mem 
ber 18. The limiting pin 32 will then be posi 
tioned in one of the corners 81 of the rectan 
gular opening 30’, depending on which an 
do the hand is positioned at the time it is 
locked. “'hen the locking- tongue 32} is thus 
in locking position the hand is then ?xed so 
hat it will not turn on the spheroidal joint, 
even though considerable stress is exerted 
upon the hand, as when lifting heavy objects. 
Not only do the locking pins 35 lock the hand 
in one of its positions, but the limiting pin engaging in one of the corners of the aper 

ture 30’ also serves to resist pivotal move— 
ment of the hand in relation to the wrist. 
The hand will remain in its adjusted position 
until such time it desired to readjust it, 
and when readjustment is to be made the 
locking tongue 33 is released in the manner 
above do. :ribed. 
“When it is desired to close the ?ngers of 

the hand upon an object in order to grasp it, 
the arm will be manipulated in the manner 
described in the aforesaid patents, so that 
the operating cords 8, 9 are drawn ?rst to 
the left in Figure 1, in order to pull the pulley 
locks 11, 14 to the left in Figure 1. This 
action will draw the four runs of the chains 
72 to the left or in the direction of the elbow 
joint and these several runs of the chain which 
pass a round the pulleys 58 will draw on the 
tree ends of the rack bars 60. This action 
will le iinlepeinlent, so far as the third and 
:l‘ourth lingers of the hand are concerned. As 
to the index and second ?ngers of the hand 
the runs 72 will also draw on the rack bars 
but the latter must move in unison because 
they are rigidly connected by the cross piece 
77. As the drawing action of toe several runs 
of the chains 72 takes place, the rack bars (30 
are ?rst disengaged from the locking plate 
68 by the pull of the chains, and then the 
rack bars are pulled forwardly by the chains. 
The rack bars will act upon the links 61 
forcing them outwardly, and this will cause 
both joints 50, 51 ot the ?ngers to swing on 
their respective pivots 52, 5-1 tending to 
straighten the ?nger joints out to the position 
shown in ll‘igure 4:. As the rack bars are 
connected with the links 61, the above de 
scribed motion of the rack bars causes both 
joints of the ?nger members to simultaneous 
ly rock upon their respective pivots. All 
?ngers of the handwill be opened or extend 
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ed by the above operation. If it is now de 
sired to close the hand upon an object, the 
arm is moved again in another direction to 
release the pull on the operating cords 8, 9 
and the several springs 7 0 pressing against 
the lips 71 will cause the ?nger joints 50 of 
each ?nger to swing toward the palm of the 
hand, each ?nger being operated by its indi 
vidual spring. The pressure of the spring 
on the lip 71 directly actuate-s the ?nger joint 
50, whereas the motion for the joint 51 is 
transmitted to it by the connecting link 61. 
‘Vhen the ?nger members thus rock on their 
pivots in the closing action described, the 
rack bars 60 move inwardly within the hand 
member, the teeth 66 escaping over the edge 
of the bar 68 against the resistance of the 
pressing springs 73. lVhen the finger oints 
iave closed upon an object, the teeth of the 
rack bar 60 will look upon the locking bar 
68 so that the ?ngers remain clamped on the 
object until such time as thegrip is released. 
by another operation of the arm. As far as 
the third and fourth ?ngers of the hand are 
concerned, each will be independent in its 
closing action, and therefore the joints of 
each of these ?ngers may close different de 
grees to conform to the object being grasped. 
As far as the index and second ?nger of the 
hand are concerned, however, they will close 
to the same extent because the bar 77 is ?xed 
to both of the rack bars of these ?ngers. 
Therefore, the index and second ?ngers move 
in parallel relation and close in the same man— 
ner upon an object. If, therefore, the handle 
of a spoon, a fork or a knife or similar ob 
ject is gripped against the outer surfaces of 
the third and fourth ?ngers and the inner 
surfaces of the index and second ?ngers and 
against the surface of the thumb, the article 
so grasped will be held ?rmly and it will not 
have the same tendency to twist out of the 
grasp of the ?ngers, as would be the case 
if the index and second ?ngers were not op— 
erated as a unit. To release the grip from the 
object the arm may be swung in the direction 
necessary to draw the operating cords 8, 9 
to the left in Figure 1. 

It will be observed from this construction 
and the above description that the springs 70 
for closing the ?ngers are arranged within 
the hand member rather than in an extended 
portion of the ?nger. At least two of the 
fingers are compelled to move in unison for 
the advantages above described. Furthen 
more, while the wrist joint provides for 
adjustment of the hand in various angular 
positions, nevertheless it is ?rmly locked in 
the several adjusted positions in such man 
ner as to permit the'hand to be used for 
heavy duty. The hand is positively and ?rm 
1y locked in its various adjusted positions. 
Having described my invention, what I 

claim is: 
1. An arti?cial limb comprising a wrist 

5 

member, a hand member, co—operating sphe~ 
roidal socket members on said wrist and hand 
members, for permitting the hand member to 
pivot in various directions in relation to the 
wrist member, one of said spheroidal socket 
members having an aperture, a locking mem 
her having a pin registering with said aper 
ture, another of said spheroidal socket mem 
bers having a plurality of apertures any of 
which may be brought into register with said 
locking pin, a pin secured to one of said 
spheroidal socket members, and another of 
said spheroidal socket members having a po~ 
lygonal aperture in which said pin engages, 
said pin engaging with the edges of said aper 
ture to limit the relative movement of the 
spheroidal socket members and adapted to ef 
fect the register of said locking pin with said 
locking apertures. 

2. An arti?cial limb comprising a wrist 
member, a hand member, co-operating socket 
members on said wrist and hand members for 
permitting the hand member to pivot in va 
rious directions in relation to the wrist mem 
ber, a. pin on one of said spheroidal members, 
means on the other of said spheroidal mem 
bers, co-operating with said pin to permit 
limited movement of said hand member, and 
to stop it in various angular positions of ad 
justment, said spheroidal socket members 
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. . . . 95 having apertures adapted to register in dif 
ferent angular positions of the hand, means 
engaging in said latter apertures for locking 
the hand in different adjusted positions, said 
pin being adapted to act as a stop for said 
.iand in dilferent directions to cause the reg 
istering of said locking apertures. 

8. An arti?cial limb comprising a wrist 
member, a hand member, a plurality of ar 
ticulated ?nger members pivotally connected 
with said hand member, rack bars connected 
with said ?n ger members for locking them in 
different positions, springs for closing said 
?nger members, ?exible members for actuat 
ing said rack bars to effect the opening of 
said ?nger members, and means for connect 
ing a plurality of said rack bars together to 
cause a plurality of said ?nger members to 
open and close in unison. 
Signed at the city, county and State of New 

York, the 27th day of January, 1928. 
JEFFERSON LIVINGSTON. 
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