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UNITED STATES 
Patented May 17, 1904. 

PATENT OFFICE. 
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ARTIFICIAL LIMB. 

SPECIFICATION forming part of Letters Patent No. 760,102, dated May 17, 1904. 
Application filed September 23, 1903, Serial No, l74,288, (No model.) 

To all whom it may concern: 
Beit known that I, WILLIAMT. CARNES, a citi 

Zen of the United States, residing at Harmons 
burg, in the county of Crawford and State of 

5 Pennsylvania, have invented certain new and 
useful Improvements in Artificial Limbs; and 
I do hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art to 

Io which it appertains to make and use the same, 
reference being had to the accompanying 
drawings, and to the characters of reference 
marked thereon, forming part of this specifi 
cation. t 

15 My invention relates to artificial limbs, and 
has for its object the construction of an arti 
ficial hand provided with mechanism so con 
structed and combined that the fingers of the 
hand can be operated either with or without 
the assistance of the wearer's other hand and 
with the joints of the wrist and fingers so 
made that they present no shoulders or corners 
visible through a glove worn on said hand 
and also with a wrist-joint so adjustable that 

25 it can be rotated on its axis and be secured at 
any desired point to which it may be rotated. 
These and other features of my invention are 
hereinafter set forth and described, and illus 
trated in the accompanying drawings, in 
which- - 

Figure 1 is a top or plan view of an artifi 
cial arm and a hand embodying my invention. 
Fig. 2 is a side view of the same. Fig. 3 is 
an enlarged top or plan view of an artificial 

35 hand embodying my invention with parts 
thereof broken away, showing a part of the 
mechanism therein. Fig. 4 is a sectional view 
of the same on the line at a in Fig. 3 looking 
in the direction of the arrow. Fig. 5 is a sec 

4O 
3 looking in the direction of the arrow. 
6 is a transverse section of the same on the 
line 2, 2 through the wrist portion in Fig. 4 
looking in the direction of the arrow. . 

In the drawings, A and A represent por 
tions of an artificial arm, and B represents an 
artificial hand. In Figs. 1 and 2 a cord a is 

45 

shown, which is for the purpose of operating 
the elbow-joint of the artificial arm. There 

5o is also a cord b, by means of which the mech 

tional view of the same on the line y y in Fig. 
Fig. 

anism in the artificial hand is operated. This 
cord b may have tension applied thereto in 
any suitable manner; but I prefer to so secure 
it to the body of the wearer that tension may 
be applied to it by a slight movement of the 55 
shoulder to which the artificial arm is secured. 
The cord b is attached to a link b, (see Figs. 
3 and 4,) which link i' is pivoted to a lever b 
and which in turn is secured by a pivot l'in. 
a chamber in the wrist or body of the hand B, 
as shown in Fig. 4. For retaining the lever 
l" in a normally forward position I provide a 
retracting-spring l'. To the free end of the 
lever l is pivoted a rack-gear bar C, the teeth 
6 of which intermesh with a segment of gear- 65 
teeth c, embracing the transverse crank-shaft 
D. . This segmental gear d' is provided with 
a spring-actuated dog c, adapted to engage 
notches eld, cut in the crank-shaft D. Secured 
in the body of the hand Bthere is also a spring 
actuated dog D", adapted to engage notches d' 
(see Fig. 3) on the crank-shaft Don the opposite 
side of the segmental gear c', so as to prevent 
any backward rotation of the shaft D, these 
notches d being so placed on the periphery of 75 
the crank-shaft Das to retain the cranks there 
on slightly off of the center of the shaft, thereby 
causing a strainto be kept at all times upon the 
dog D" when the shaft is not in a state of ro 
tation. The crank-shaft D is provided with 
four cranks D', upon which are mounted pit 
men D", which extend to and are connected with 
the portions E of the fingers of the artificial 
hand by means of pivots e, as shown in Fig. 
5 and by dotted lines in Fig. 4. The por- 85 
tions E of the fingers are pivoted to the body 
B of the hand by means of pivots e. (See 
Fig. 5.). Mounted also upon the pivots e are 
angle-arms F, one end, f, of which is fixedly 
secured to the body B of the hand and the 
other end, f', extending upward in a chamber 
in the portion E of the fingers. Pivoted to 
the end f' of these angle-arms F in the portions 
E of the fingers are links f", (one of them 
being shown in Fig. 5,) the opposite ends of 95 
these links if being pivoted to the portions 
G of the fingers by means of pivots g. 
H represents the wrist in the various fig 

ures, B the body of the hand, and E the fingers, 
and the finger portion G at 14 are cham- Ioo 
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bered out to receive the mechanism herein 
before described and to allow of the free and 
unobstructed operation thereof. 
To the body portion B of the hand there is 

pivoted a thumb I by means of the pivot , 
the inner end of this thumb being chambered 
out at 15 to allow space for the operation of 
a retracting-spring I", and the body B of the 
hand is also chambered out at 16 for the re 
ception and operation of the Spring I. 
The Wrist-joint J is provided with notches | 

if, which are engaged by a Spring latch or stop 
f', by means of which the hand can be ad 
justed to a required angle and retained in that 
position as long as desired. I also provide 
in the Wrist portion a swivel-joint K, which 
is constructed as follows, viz: Upon the upper 
end of the wrist portion H, I secure a plate k, 
having a screw-threaded nipple K'upon the 
central portion thereof, through the central 
portion of which nipple the chamber 2 extends 
to admit of the passage of the link i' there 
through. Upon the portion A' of the artificial 
arm which in order to secure lightness is 
made hollow, as at A in Fig. 4, I secure an 
other plate, L, having a central opening there 
in of sufficient diameter to admit the screw 
threaded nipple K' on the plate k to pass 
therethrough. Upon the screw-threaded end 
of the nipple K, extending through the hole 
in the plate L, I secure an internally-screw 
threaded collar K, which holds the nipple 
K” within the opening in the plate L and the 
platek, with the Wrist portion H secured there 
to firmly against the plate L, but permits of 
the free rotation of the same upon the nipple 
in the arm portionA'. To secure the artificial 
hand at the desired point of rotation, I pro 
vide a number of notches or holes l in the 
plate L, and in the wrist portion H, I secure 
a spring-actuated latch or stop h, which passes 
through an opening in the plate A. and enters 
one of the notches or holes l in the plate L, 
thereby holding the hand portion in the de 
sired position. - 

I also desire to call attention to the construc 
tion of the wrist and finger joints of my im 
proved artificial hand, which are of hinged 
socket form, as shown in full and dotted lines 
in Figs. 3, 4, and 5. Referring to Fig. 3, it 
will be seen that portions of a socket, MM, are 
milled out of the hand portion Bat the wrist 
joint J, which socket-chambers MM are adapt 
ed to receive portions N N of the hinge, formed 
on the wrist portion H, and the wrist portion 
His milled out to form portions MM'M' of 
a socket, which socket portions are adapted to 
receive the portions N' N' N' of the hinge on 
the outside of and between the chambers MM 
of the socket on the hand portion B, and 
through all of these overlapping hinge por 
tions N N and N N N a pivot in passes to 
Secure the joint from being drawn apart. In 
the wrist joint this pivot in is cut apart or a 
portion thereof is cut away in the central part 
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thereof to admit of the free passage of the link 
b' through the Wrist-joint. The finger and 
knuckle joints are similar in construction to 
the wrist-joint, except that there are fewer 
leaves or laps therein and the pivots therein 
may be continuous therethrough. It will read 
ily be seen that this form of joint presents no 
shoulders or projections upon its outside sur 
face, which is a very desirable feature in arti 
ficial hands. 

In operation when it is desired to close the 
fingers of the hand the wearer causes tension 
to be applied to the cord b and link bordina 
rily by a movement of the shoulder to which 
the artificial arm is secured, which draws the 
lever land rack-gear bar C, secured thereto, 
back into the position shown by dotted lines 
in Fig. 4. This movement of the rack-gear 
bar C causes the segmental gear c' to turn, and 
the spring-actuated dog c thereon engaging 
one of the notches d in the crank-shaft D car 
ries the crank-shaft D around one-half of a 
revolution, at which point the spring-actuated 
dog D" engages one of the notches d' in the 
crank-shaft D on the side of the segmental 
gear opposite the spring-dog c” and holds it 
from turning backward when the tension is 
removed from the cord band link b', when the 
retracting-spring in the chamber 4 causes the 
leverland rack-gear bar Cand segmental gear 
d' to return to their normal positions. (Shown 
infull lines in Fig. 4.) The crank-shaftD, how 
ever, has been turned around one-half of a revo 
lution and is held thereby the spring-actuated 
dog D', with the cranks D' thereof slightly off 
of the center in order to maintain a strain upon 
the dog D, which movement has changed the 
cranks D' and pitmen D” from the positions 
thereof shown in dotted lines in Fig. 4 to the 
position thereof shown by full lines in Fig. 5, 
which movement of the pitmen D draws the 
finger portions E and G from the positions 
thereof shown in Fig. 4 to that shown in Fig. 5. 
The fingers of this artificial hand are thus 
moved by the cord b and mechanism operated 
thereby from a straight or open position to a 
closed position, and any object about which 
they are thus closed will be pressed against the 
thumb and will be tightly compressed therein 
by the action of the retracting-spring I'upon 
the thumb I, and said fingers will be retained in 
such closed position until tension is again ap 
plied to the cord b and link b', which will 
again move the lever band rack-gear bar C 
as before, and thereby cause the crank-shaft D 
to complete its revolution, thereby carrying 
the cranks D and pitmen D'back to the po 
sition shown by dotted lines in Fig. 4. 

Having thus fully described my invention, 
so as to enable others skilled in the art to con 
struct and utilize the same, what I claim as 
new, and desire to secure by Letters Patent of 
the United States, is 

1. The combination in an artificial arm, of 
an artificial hand secured thereto, swivel and 
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hinged joints intermediate of the elbow-joint 
and the artificial hand, fingers hinged thereto, 
mechanism in said artificial hand adapted to 
open and close the fingers thereof, a thumb 
member pivoted to the hand-body, and means 
for yieldingly holding said thumb member in 
a normally closed position in opposition to 
the fingers, substantially as and for the pur 
pose set forth. 

2. The combination in an artificial hand, of 
fingers hinged thereto, a transverse crank 
shaft mounted in a chamber in the hand-body, 
a gear-wheel mounted on said crank-shaft, 
Spring-actuated dog mechanism mounted on 
said gear-wheel and engaging notches in the 
periphery of said crank-shaft, a rack-gear bar 
engaging the gear-wheel on the crank-shaft, 
lever-and-linkmechanism pivoted to said hand 
body and to the rack-gear bar, Spring mech 
anism for retaining said lever-and-link mech 
anism in a normally forward position, a spring 
actuated dog secured to Said hand-body and 
engaging notches in the periphery of the 
crank-shaft, pitmen pivoted to the cranks on 
said crank-shaft at one end and to the fingers 
of the hand at the other end thereof, substan 
tially as and for the purpose set forth. 

3. The combination in an artificial hand, of 
a transverse crank-shaft in the hand-body, 
mechanism adapted to rotate said crank-shaft 
a half-revolution, Spring mechanism for re 
taining said mechanism in a normally outward 

position, pitmen connecting the cranks on 
said crank-shaft with the lower portions of 
the knuckle-joints of the fingers on said hand, 
angle-arms mounted on the pivots of said 
knuckle-joints one end thereof being secured 
in the hand-body, links attached to the oppo 
site ends of said angle-arms and to the lower 
part of the middle joints of the fingers, sub 
stantially as and for the purpose set forth. 

4. In an artificial arm and hand, the com 
bination of a swivel-joint in one part of the 
Wrist portion, latch or stop mechanism adapted 
to secure said swivel-jointina position desired, 
a hinged socket-joint in the wrist portion of 
said artificial hand below said swivel-joint, 
latch or stop mechanism for retaining said 
hinged socket-joint in a desired position, a 
hand-body, mechanism therein for opening and 
closing the fingers of said hand, fingers piv 
oted to Said hand-body by means of hinged 
Socket-joints, and means for connecting the 
actuating mechanism of the fingers with the 
body of the wearer whereby the same may 
be operated, substantially as and for the pur 
pose set forth. 

In testimony whereof I affix my signature in 
presence of two witnesses. 

WILLIAM T. CARNES. 
Witnesses: 

H. M. STURGEON, 
F. J. BASSETT. 
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