
G, CARON. 
ARTIFICIAL HAND AND ARM, 

APPLICATION FLED MAR, 2, 1917, 
Patented Now, 20, 1917. w 

2. SHEETS-S HEET , 

42,4- -eung. 

  



L. G. CARON, 
ARTIFICIAL HAND AND ARM, 

APPLICATION FILED MAR, 2, 1917, 
Patented Nov. 20, 1917. 

2 SHEETS-S HEET 2. 

77), Z2-g (duod afe 

  

  



". . . 

w 

To all whom it may concern: that I, IOUIs: Be it known G. CARON, a 

invented certain netvil and useful Improves 
which the following is a specification. 
This i 

s for gotiating the for bending the 'h 

scribed in my divisional application filed 
May 4, 1917. Ser. No. 166,423. 

: 20 claimed in my said' copending application, 
Ser. No. 166,423. . . . . . . . . . . . 

. . . Fig. 4 across 
: 35 fore aim member 

s: : 

25 which 

... I attain 
structi s 
trated ini 

Fig.1 is a perspective view, partly in Sec 
tended position; 
Fig.2 a simila 

30 bent at the elbow; . . . . . Eig. 3, a cross section of the end of the 
wrist member which contacts with the fore 
arm member; . . . . . . . . . . 

tion of my improved hand and arm in ex 
. . " 

ion of the end of the 
wrist member; , Fig. 5 a fron of the hand, Wrist member and part of the 
forearm, member; 

: modification of the pulley actuating the 
cable for turning the wrist I 

i... bending the hand; 
.45 diff positions of the means for releas 

ably locking the pulley illustrated in Fig. 6; 
... ..., E. a face view of the pulley; 

Fig. , 10. elevation of a working 
hands and 

50 - Fig. 11, a fr 
i intelevatin of the same. 

ence indicate corresponding parts in the dif, 
::... ferent figures. . . . . . . . . . . ; : ...Referring particularly to Figs. 1, and 2, 1 
55 is an upper arm member of ordinary con 

struction and 2 a forearm member also of 

hich contacts with the 

member and 

specification of Letters Patent, 
Application filed March 12, 1917, serial No. 154,193. 

ordinary, construction. As my arm 

tizen of the United States of America, siding in the city of Toronto, county of 
ork Province of Ontario, Canada, have the u - - - o 3 - ". . . . . . . . jointed together at 3 in any ordinary man 

... The:wrist end of the forearm member is 
s: 

ments in Artificial. Hands, and Arms, of. 
. . . ention relates to artificial han ds. 
10 and aims in which it is desired to provide means for flexing the fingers and thumb'. ist on the fore arms and 

. . . . in the wrist, and my 
"object is to devise simple and efficient means 
15 for effecting the desired movements de 

. . . . .'' . . . ,423. No claim is. 
made in this application to the specific de 
vices shown in Figtires 10 and 11 as they are 

hy object by means of the con- . 
hereinafter, described and illus the accompanying drawings in 

arview showing the arm 

t elevation, partly in section, 

.40 - Fig.6 a perspective detail illustrating a 

Figs... and 8 are ectional details in two, 

and on this end is 

: the end of the lower arm member. 

lowing 
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tended to be used where the wearer has lost his arm below the elbow.joint, no means are 
needed for bending the forearm member on 
the uppel' arm member. These members are 

finished with a substantially flat surface, wiveled the Wrist mem 
ber 4, as hereinafter, described, provided 
with a substantially flat, face to contact with 
The hand 5 is pivoted to bend on the wrist 

member, 6 being the pivots. The fingers, in 
cluding the thumb, are each provided with 
one or more, hinge joints 7 to enable them 
to be flexed. Preferably one-joint is formed 
fingers. . . . . . . . . . . . . . ; 

It is desirable that the hand should oc cupy substantially the positions shown in 
Fig. 1 when the arm is extended and that 

in the thumb and two in each of the other 

the hand should be turned at the wrist and 
bent toward the forearm wiren the forearm 
is bent on the upper al'm as shown. To 

mechanism. 1. ". . . . . . . At one of the joints 3 concentric with the 
pivot I secure a pulley 8, which is so se 

effect these movements. I provide the fol 

cured to the upper arm memler, that it does 
not rotate relative thereto. Around this pulley is passed a cable 9. This cable is also 
secured to the pulley so that it does not pin 10 is shown 
for this purpose in Fig. 8. . . . . . . 
move relative thereto. A 
As a variation the cable may be formed 

as a sprocket chain, (see Fig. 6) and the 
pulley 8 as a sprocket wheel, the one ar 
Egement being an exact equivalent for the 

ot, e. . ". . . . . . . . . . . . . . . 

The two parts of the cable are led along 
the forearm, preferably through grooves 
formed in its shell. Close to the wrist end 
of the forearm and close to the periphery 
are located two guides 11 which may be of any form but are preferably small grooved 
rollers set close together. From these guides 
the parts of the cable are led one to one side 
and one to the other, and finally pass up 
grooves formed at opposite sides of the 
Wrist members and extending in a direction longitudinal of the forearm member. The ends of the cable are secured respec 
tively to the front and back of the hand. 
To secure a proper lead for the parts of the 
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cable, I form an annular groove between the 
wrist member and the forearm member ex tending at least half way around the arm. 
Preferably the groove extends entirely 
around the arm and is formed half in the 
wrist member and half in the fore-arm mem 
ber as indicated particularly in Figs. 1, 2, 3 
and 4. The cable is connected to the pulley 8 in such a position that when the arm is ex 10. tended the end of the cable connected to the 
front of the hand is slacked up and the end 

shown in Fig. 1. When the forearm is bent 
5 

20 

25 

30 

connected to the back of the hand is drawn 
up. The hand thus occupies the position 
on the upper arm as shown in Fig. 2, the 
end of the cable connected to the front of 
the hand is drawn up, the first result being 
to twist the wrist member on its swivel joint 
until the groove 2 in the front of the hand 
comes in line with the space between the 
guides 11. Further bending movement of 
the elbow joint then results in the hand. 
being bent forward on the pivots 6. When 
the arm is straightened out, the reverse 
movement takes place. 
The swivel joint between the wrist mem 

ber and the fore-arm member is formed by a 
hollow journal 13 flanged at the wrist mem 
ber end and provided with a lock nut at its 
opposite end by means of which it may be . . tightened up as may be necessary and locked. 
This gives free rotary movement for the 
wrist member and at the same time pro 

35 

14 which are secured to a head 15 suitably 

40 

vides passage for the means for operating 
the fingers of the hand. 
For operating the fingers I provide cables 

guided by the guides 16 within the hand, 
which is hollow. The cables are led around 
suitably journaled guide rollers 17. These 
cables and guide rollers are arranged u flex 
the fingers in one direction, preferably to 
move them to the gripping position. To 

45 
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flex them in the reverse direction I provide 
the cables 18 which pass around suitable 
guide rollers 19 and are connected with a 
head 20 to which is secured a coil spring 21 
secured at its other end to the hand. The 
thumb is provided with a separate cord 22 

50. and the spring 23. . . . w 
The head 15 is connected by a flexible 

member 24 with a ratchet rack 25 adapted to 
slide in the hollow journal 13 as shown. To 
the ratchet rack 25 is connected the cable 
26. This cable is led around suitable guides 
27 and through the forearm member, termi 
nating preferably in a buckle 28 which may 

60 
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be connected for operation to a shoulder 
strap as is common in the art. It is evident 
that by straining on the cable 26 the fingers 
may be flexed and that on releasing the 
pulley on the cable, by the springs con 
tained in the hand, the fingers will be re 
turned to normal position. 

t is desirable that when the fingers have 

1,247,07? 

been flexed that it shall be possible to re 
tain them in the flexed position after, the 
pull on the cable 26 has been relieved. I 
therefore provide the spring actuated dog 
29 movable in the forearm member and 
adapted to engage the ratchetrack 25. As 
the hand turns relative to the forearm mem 
ber the ratchet rack is preferably circular in 
cross section so that the dog will engage 
therewith no matter to what position it may 
be turned on its axis. This dog is actuated 
by the cable 30 led around suitable guides 
31 at the elbow joint and to a lever 32 full 
crumed on the upper arm member. This 
lever normally stands out from the upper 
member as shown so that pressure on the le. 
ver tending to move it toward the upper arm 
member will strain on the cable 30 and re 
lease the dog, allowing the fingers to move 
to the position toward which the springs in 
the hand tend to draw them. The lever is 
normally extended by a coil spring 33. 
lever will ordinarily be released by the 
wearer pressing the upper arm member 
sist his side, thus pressing down on the 
eWer. 

For ordinary purposes and during Social 
intercourse, the hand as described is suffi 
cient, but for actual work and the manipu 
lation of tools better results can be attained 
by a hand such as shown in Figs. 10 and 
1. This hand is bolted to the wrist mem 
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ber as shown, and comprises a fixed member . . 
and a hinged member pivoted at 33 on the 
fixed member. These members are substan 
tially similar in form and each is shaped 
as an open frame work comprising two lon 

100 

gitudinal spaced members 34 and 35 connect 
ed at their ends. A rearwardly facing hook 
36 is formed at the forward end and a for 
wardly facing hook 37 at the rearward end. 
The forward ends of the frames are out 
wardly bent as shown at 38 to facilitate the 
gripping between the members of a cylindri 
cal article with its axis longitudinal of the 
length of the hand. The longitudinal mem 
bers are similarly bent at 39 to facilitate the 

105. 
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grasping of a cylindrical article with its 
axis at right angles to the length of the 
hand. The inner faces of the members are 
preferably roughened as shown to prevent slipping. 
To operate the movable member I provide 

a short operating arm 40 to which may be 
connected the cable 26. The movable mem 
ber is operated in the reverse direction by 
means of the coil spring 41 surrounding a 

5 : 
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quadrant guide 42 connected with the arm 
member. An adjusting nut 43 threaded 
on the guide provides means for varying 
the tension of the spring. This guide is also 
preferably provided with notches with 
which may be engaged a pivoted catch 44 
so that the movable member may be locked 

40 and passing through a hole in the fixed 
125 

30 



. 

open or closed as may be desired. This hand 
may - . be necessary, here to described. In some cases it may not be desirable to 

5 

vliereby the pulley 8 may be released from 
its fixed relationship to the tipper arm mem ber, wheneyer desired. For this purpose I 

10 elongate the pivot of the hinge joint and provide a plate 45 longitudinally movable 
on the pivot. This plate has one or more pins, 46 secured thereto adapted to enter 
holes 

20 passing through the holes 47. The pulley 

is freed from the 

2. The combination of a fore-arm mem 
her: a wrist member secured to the fore 
arm member with a swivel joint and having 
a groove formed in the end adjacent the 

66 fore-arm member, said groove extending ad 

247,077 . . . . . . . . . 

be put to many uses which it will not 

give the handrotate at the wrist every time the elbow is bent. I therefore providenneans 

in the pulley 8. Two pairs of holes 
e provided. One pair 47 extends all the - way through the pulley and the other pair 

48 only halfway through. Holes 49, are 
provided in the joint, member of the upper 
arm into which the pins 46 may project after 
is now locked to the joint member of the upper, arm. By pulling back the plate and 

sengaging the pins in the holes 48, the pulley: pper arm member and 

3. 

jacent the periphery of the wrist member 
half Way around said member; two cable 
guides located at the wrist end of the fore 
a 'n member close together and close to the 
periphery of said member; a double cable the parts of which pass through the guides 
through the groove aforesaid and are con 
nected to, the wrist member at opposite sides 
thereof; an upper arm member jointed to 
the fore-arm member; and a pulley, secured 
to the upper arm member concentric with the pivot of the joint, around which pulley 
the cable passes and to... which it is secured. 

The combination of a fore-arm mem. . . 80 
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ber; as wrist member secured to the fore 
aim menube with a swivel joint and hav ing grooves, formed longitudinally in its 
surface at opposite sides thereof extending 
up from the end adjacent the Wrist mem 
ber; a hand jointed to bend on the wrist 
member; two cable guides located at the 

: Wrist end of the fore-arm, member close to: 
rether, and close, to the periphery of said 
member; a double cable, the parts of which 

85 

25 has no operative effect on the cable 9 when pass through the guides across to and up 90 
; : the forearm is flexed on the upper arm. A the grooves aforesaid to the hand to oppo coil spring 50 engaging a head on the pivot", site: sides of which their ends are secured; 

ind the back of the plate tends to hold the an upper arm member jointed to the fore 
. . spins in the holes: with which they may be arm member; and a pulley secured to the 80; engaged. Preferably finger grips 51 are upper arm member concentric with the pivot 95 

is provided on the plate to facilitate its move. of the joint, around which pulley, the cable 
ment or to give the operator a better grip is passes and to which it is secured. 

. . . . when he desires to release the pulley as 4. The combination of a fore-arm mem 3 described. . . . . . . . . . . . . . . ber; a wrist member secured to the fore-arm 
35 It should be noted that a coil spring 52 is member with a swivel joint having a groove 100 

is placed about the ratchet rod 25 which en- formed in the end adjacent... the fore-arm 
'gages the head 20 and the end of the hollow member, said groove extending adjacent the 

journal 13. This spring tends to assist the periphery of the wrists member half-way 
:: ; springs in, returning the fingers to their around said member and having grooves 40 normal position. . . . . . formed longitudinally in its surface atop- 105 

- From the above description it will be posite sides thereof extending up from the 
seen that I have devised simple and effective groove in the end adjacent, the wrist mem 
means for carrying out the objects of my ber; a hand jointed to bend on the wrist 
invention as set out in the preamble to this member; two cable guides located at the 45 specification. wrist end of the fore-arm member close to- 110 
What I claim as my invention is: gether and close to the periphery of said 
1. The combination of a fore-arm mem- member; a double cable, the parts of which 

ber; a wrist-member secured to the fore-arm pass through the guides across to and up 
member with a swivel joint: two cable the grooves aforesaid to the hand to oppo 

50 guides located at the wrist end of the fore- site sides of which their ends are secured; 115 
arm member close together and close to the an upper arm member jointed to the fore 
periphery of said member: a double cable arm member; and a pulley secured to the the parts of which pass through the guides upper arm member concentric with the pivot 
and are connected with the wrist member at of the joint, around which pulley the cable 

55 opposite sides thereof: an upper arm mem- passes and to which it is secured. 120 
her jointed to the fore-arm member; and a 5. The combination of a fore-arm mem 
pulley secured to the upper arm member ber; a wrist-member secured to the fore 
concentric with the pivot of the joint, around arm member with a swivel joint; two cable 
which pulley the cable passes and to which guides located at the wrist end of the fore 60 it is secured. arm member close together and close to the 125 periphery of said member; a double cable the parts of which pass through the guides 

an are collected with the wrist member at 
; posite sites thereof; an upper arm mem 
ber jointed to the fore-arm member; and a 130 
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pulley journaled on the pivot of one of the 
hinge joints between the upper-arm and 
fore-arm, around which pulley the cable 
passes and to which it is secured; and re 
leasable means for locking the pulley to the 
upper-arm member. 

6. The combination of a wrist-member; a 
hand-member jointed to bend on the wrist 
member; fingers jointed on the hand-mem 
ber; means operable by a pull to flex the 
fingers in one direction; spring means tend 
ing to flex the fingers in the opposite direc 
tion; a flexible member connected with the 
finger flexing means; a ratchet rack extend 
ing longitudinally through the wrist mem 
ber and to which said flexible member is 
connected; and a spring actuated dog with 
in the wrist member engaging said ratchet 
aCK. 

7. The combination of a fore-arm mem 
ber; a wrist member; a hollow journal form 
ing a swivel joint between the two mem 
bers; a hand-member jointed to bend on the 
wrist-member; fingers jointed on the hand 
member; means operable by a pull to flex the 
fingers in one direction; spring means tend 
ing to flex the fingers in the opposite direc 
tion; a flexible member connected with the finger flexing means; a ratchet, rack of circuiar section extending longitudinally. 
turough the hollow journal of the wrist 
member and to which said flexible member 
is connected; and a spring actuated dog 
within the Wrist member engaging said 
ratchet rack. 
- 8. The combination of a wrist-member; a 
hand-member jointed to bend on the wrist 
inember; fingers jointed on the hand-mem 
ber; cables for flexing said fingers; a head 
suitably guided within the hand to which 
said cables are connected; a flexible member . 

1,247,07? 

connected with said head; a ratchet rack extending longitudinally through the wrist 
member and to which said flexible member 
is connected; and a spring actuated dog 
within the wrist-member engaging said 
ratchet rack. 

9. The combination of a wrist-member; 
a hand-member jointed to bend on the Wrist 
member; fingers jointed on the hand-mem 
ber; cables for flexing said fingers; guide 
rollers around which said cables pass; a 
head suitably guided within the hand to 

45 

50 

which said cables are connected; a flexible 
member connected with said head; a ratchet 
wrist-member and to which said flexible 
member is connected; and a spring actuated 
dog within the wrist-member engaging said 
ratchet rack. 

10. The combination of a wrist-member; 
a hand-member jointed to bend on the 
wrist-member; fingers jointed on the hand 
member; means operable by a pull to flex. 
the fingers in one direction; Spring means 
tending to flex the fingers in the opposite 
direction; a flexible member connected with 
the finger flexing means; a ratchetrack ex 
tending longitudinally through the wrist 
member and to which said flexible member 
is connected; a spring actuated dog within 
the wrist member engaging said ratchet 
rack; a cable adapted to retract said dog ex 
tending through suitable guides; a trip le 
ver fulcrumed on the side of the upper-arm 
adapted to draw on said cable when pressed 
toward the upper-arm member; and a 
spring tending to maintain the lever in 
normal position. 
Signed at Toronto, Can, this 5th day of 

March, 1917. 
LOUIS G. CARON. 
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