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Application December 1, 1947, Serial No. 789,098 
(C. 3-12.6) 12 Claims. 

1. 
This invention relates to improvements in ar 

tificial or mechanical hands. 
An object of the invention is to provide an im 

proved artificial or mechanical hand and fore 
arm construction which will be secured in any 
desired manner to the stump of an amputee. 
Another object of the invention is to provide 

an improved construction of artificial or me 
chanical hand and forearm, which will be se 
curely strapped to the stump of an amputee, said 
hand being hydraulicially operated by pumping 
the forearm up and down to build up pressure. 
upon the hydraulic fluid to force the same from 
a storage tank contained in the forearm past a 
control valve and into a small cylinder to oper 
ate a piston and the fingers and thumb of the 
hand operatively connected with said piston. 
A further object of the invention is to provide 

an improved artificial or mechanical hand and 
forearm construction which will be securely 
strapped to the stump of an amputee, said hand 
being hydraulically operated by pumping the 
forearm up and down to build up pressure upon 
the hydraulic fluid contained in a storage tank 
in the forearm, whereby the fiuid will be forced 
into a small control cylinder to operate a piston 
slidably mounted therein, which in turn will op 
erate the interconnected fingers and thumb of 
the mechanical hand, said fluid under pressure 
being released by the operation of a control valve 
asSociated therewith to permit a compressed 
Spring to force the piston to its original position 
and the hydraulic fluid back into the storage 
tank. 
A still further object of the invention is to pro 

vide an improved construction of hydraulically 
operated artificial or mechanical hand and fore 
arm which may be held at any desired angle, 
and the fingers and thumb of the hand operated 
as desired. 
Another object of the invention is to provide 

an improved hydraulically operable artificial or 
mechanical hand and forearm which will be 
highly efficient in operation and relatively inex 
pensive to manufacture and produce. 
Other objects will appear as the description 

proceeds. . 
In the accompanying drawings which form a 

part of this application, 
Figure 1 is a side elevational view of the im 

proved artificial or mechanical hydraulically op 
erated hand and forearm construction; 

Fig. 2 is a partial vertical sectional view 
through the improved artificial or mechanical 
hand and the adjacent portion of the forearm 
connected therewith; 

Fig. 3 is a plan view of the improved artificial 
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hand and the adjacent portion of the forearm, 
with portions thereof being broken away and in 
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Section to show the Operating mechanism for the 
fingers and thumb of the hand; 

Fig. 4 is a Sectional view taken on the line 
4-4 of Fig. 1; 

Fig. 5 is an enlarged side elevation of the ar 
tificial or mechanical forearm, with parts there 
of being broken away and in Section to more 
clearly show the ratchet operating mechanism 
for actuating the piston for controlling the hy 
draulic fluid used for Operating the fingers and 
thumb of the hand; 

Fig. 6 is an end elevation of the elbow end of 
the forearm portion of the artificial or mechani 
cal hand, showing the attaching pad therefor at 
tached to an arm stump; 

Fig. 7 is a Sectional view taken on the line T-7 
of Fig. 4, with a portion thereof being broken 
away to show the control valve, and 

Figure 8 is a sectional view taken on the line 
8-8 of Fig. 1. 

Like characters of reference are used through 
out the following Specification and the accom 
panying drawings to designate corresponding 
parts. 
In carrying out the invention, there is provid 

ed an improved construction of artificial or me 
chanical hand and forearm which will include 
a hollow cylindrical forearm portion f which 
may be cast from a light weight material such 
as aluminum, and the forward or outer end 
thereof will be slightly tapered as at 2. 
A hand portion 3 of hollow construction is al 

So cast from aluminum, and is formed at its 
inner end with a cylindrical bearing sleeve 4 and 
which is formed with an annular locking groove 
or slot 5 which COOperates With a Similarly 
formed cylindrical wrist forming bearing sleeve 
6 also formed with an annular locking groove 
and having a reduced inner end 8 which is ex 

ternally threaded at 8. to screw into the inter 
nally threaded bore 0 in the outer end of the 
tapered front end 2 of the forearm portion . 
A Split connecting clamp f having spaced in 

ternally disposed ribs 2 and 3 is adapted to be 
positioned about the sleeves 4 and 6 with the ribs 
2 and f3 being received in the annular locking 

slots or grooves 5 and 7. Securing screws f4 and 
f5 are disposed in parallel bores 6 and 7 formed 
in one portion of the split clamp i? and are 
threadable in threaded bores 8 and 9 in the 
other portion of the clamp ft when disposed 
about the sleeves 4 and 6 for locking the hand 
portion 3 to the wrist forming bearing sleeve 6 
Supported by the forearm portion 2. 
The internal bore 20 formed in the hollow fore 
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arm portion f is internally threaded at 2 to 
Support the externally threaded locking ring 22 
which holds the closed inner end 23 of the large 
cylinder 24 in position within the inner end of 
Said bore 20. An inwardly extending externally 
threaded sleeve or bushing 25 is formed integrally 
With and centrally of the closed end 23 of the 
cylinder 24, and connected with a central opening 
26 formed through said closed end 23. A pack 
ing nut 27 is internally threaded for screwing 
upon the threaded sleeve or bushing 25, and pro 
vides a backing for the piston rod 28 which is 
reciprocably mounted through the packing and 
Supports a piston 29 on its forward end for op 
eration in the cylinder 24. 
An annular hydraulic fluid containing tank 30 

will be supported within the bore 20 in the 
forearm portion f, and will be provided with an 
Oppositely disposed outlet port 3 and return port 
32 which connect respectively with the fluid 
paSSages 33 and 34 formed in the wall of the 
forearm portion f: 
A coil Spring 35 will be disposed about the 

piston rod 28 between the packing nut 27 and the 
sleeve 36 secured about the piston rod 28 by 
means of the cross pin 3. 
A larger and heavier coil spring 38 will be 

disposed about the inner end of the piston rod 
28 between the sleeve 36 and the sleeve 39 se 
cured to the inner end of said piston rod 28 and 
the Oppositely extending trunnions -40 and 4: 
upon which the arms, 42 and 43 of the piston op 
erating yoke 44 are mounted. 
The yoke 44 is secured to a cross shaft 25 fixed 

transversely of the inner end of the forearm 
portion by means of the pins 46, whereby the 
yoke 44 will rock back and forth to reciprocate 
the piston 29 in the cylinder 24. 
A ratchet wheel 47 will be fixed to the cross 

shaft 45 at One end of the yoke 44, and will 
be formed with a plurality of teeth 48. 
A transversely extending pivot shaft 49 will 

be disposed horizontally across the center of the 
inner end of the forearm portion f, and will 
Serve as an elbow pivot joint. A stump en 
gaging Cup 5 will be formed with the spaced 
depending arms 5 and 52, which will be piv 
otally Supported at their lower ends upon the 
pivot or elbow joint shaft 49. The cup 50 may 
be attached to the stump. 53 of the amputee by 
means of Straps (not shown) or in any other de 
sired Inanner. 
An offset operating lever 54 will be pivoted 

at its upper end upon a pin 55 operating in the 
elongated opening 55, the pin being supported by : 
the arm 5 f with its lower end formed into a 
bearing 56 disposed about the shaft. 45. 
An in Wardly extending supporting post 5 will 

be Supported from the inner surface of the fore 
arm f, and will pivotally support the trip arm 
58 having a yoke 58' on its inner end which 
Supports a pin 60 upon which the arm 6 is 
pivotally mounted. The arm 6 is formed with 
the yokes 62 and 63 at its opposite ends, said 
yoke 62 Supporting a cross pin 64 upon which 
the pawl or dog 65 is also mounted. The pawl 
or dog 65 is also pivotally mounted upon the pin 
66 Supported by the operating lever 54. 
A Second pawl or dog 67 is pivotally mounted 

On the CrOSS pin 68 Supported by the yoke 63, 
and is further pivoted upon the pin 69 secured 
to the forearn portion f. It will be understood 
that the pawls or dogs 65 and 67 engage the 
teeth 48 on the ratchet wheel 47 when the trip 
arm 58 is moved to its upper position, and the 
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4. 
pawls or dogs 65 and 6 will be released from 
the ratchet wheel 4 when the trip arm 58 is 
in a lowered position. 

Extending rearwardly from the inner end of 
the forearm portion and pivoted upon a pin 
i0, is a rack bar it having teeth 2 upon the 
upper edge. The rack bar is slidably supported 
adjacent its rear end in a bracket member 73 
Secured to the inner surface of the depending 
arm 52 Supported by the cup 50. An operating 
shaft 4 is rotatably disposed through the de 
pending arm 52 and Supports a pawl or dog 5 
On its inner end engageable with the teeth 2 
On the rack bar 7, and an operating handle 
76 on its outer end, the function of the rack bar 
7 and pawl or dog 5 being to support the 
forearim portion in the desired angular rela 
tion with respect to the cup 50 attached to the 
Stump 53. 
A valve seat is formed at the forward end 

of the fluid passage 34 and cooperates with a 
ball check valve 78. A screw closure 9 is pro 
vided for gaining access to the ball check valve 
8. A port 80 is formed through the cylinder 
24 and is adapted to register with the valve 
Seat 7. 
An outlet port 8 is formed through the for 

Ward end or closure 82 of the forearm portion 
, and is adapted to cooperate with a control 
Valve 83 reciprocably mounted in a transverse 
bore 84 formed through the forearm portion . 
An annular groove 85 is formed about the valve 
83 and is adapted to register with the outlet 
port 3: When the valve 83 is moved inwardly 
against the compression of the coil spring S6 re 
clined in the inner end of the bore 84. An L 
shape outlet passage 87 is formed in the inner 
end of the Valve 83, and when the valve is in 
its outer position, connects the return passage 
33 in the forearm sportion with the passage 
88 formed in the forearm portion , diametri 
cally opposite the bore, or passage 8f. 
A Small cylinder .89 is received in a small 

bore 90 formed axially in the tapered portion 
2 of the forearm portion f, and cooperates with 
a piston 9 having a forwardly extending piston 
rod 92, forked at 93 at its outer end, and ex 
tending through the bore 94 in the closed outer 
end. 95. A threaded packing nut 96 is threaded 
upon the forward reduced end 97 of the cylinder 
89. A coil Spring 90' is disposed about the piston 
rod 92 Within the cylinder 89, and extends the 
full distance between the piston 9 and closed 
outer end 95 of the cylinder 89. 
The tapered portion 2 of the forearm f is lon 

gitudinally slotted to receive the valve actuating 
lever 98 pivoted at 99 in the outer end of the 
slot and having its opposite end pivotally at 
tached by the pin f to the outer end of the 
Valve 83. A cam of is formed on the lever 98 
and is engageable by the valve actuating finger 
or control piece O2 pivotally mounted upon the 
pin 03 between the ears 04 on the tapered por 
tion 2. In the position shown in Fig. 4 the valve 
is in position to permit the hydraulic fluid to 
pass from the cylinder 89 through the passages 
88 and 87, and through the passage 33 back into 
the fluid supply tank. 30. Obviously when the 
finger piece is moved in the opposite direction 
the port or passage 8f will be aligned with the 
annular groove 85 and the passage 88 to permit 
the hydraulic fluid from the cylinder 24 to be 
pumped into the cylinder 89 as the forearm por 
tion is moved up and down, thus actuating the 
ratchet mechanism arm advancing the largebis 
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ton 29 in the cylinder 24, thereby building up 
the pressure on the hydraulic fluid in the Small 
cylinder 89. - 

Secured between the forked ends 93 of the 
piston rod 92 is an ear f05 held by a pin 06 and 
connected to a transversely extending bar f07 
which supports the four spaced forwardly ex 
tending finger operating rods fo8, which have 
reduced outer extremities 09 for being tele 
scopically received in the bores 0 in the tubu 
lar connecting members fl. Coil springs 2 
are disposed in the hollow connecting members 

at the forward ends of the reduced extremi 
ties 09 of the finger operating rods 08, and pins 

3 are supported by each of said extremities 
08 and extend upwardly through slots f4 

formed in the inner ends of each of Said Con 
necting members . 
The outer ends of the connecting members 

are slotted at 5 to receive the ears 6 on the 
inner ends of the fingers forming plates fl, and 
lower ears 8 are also formed on the plates , 
the same being slotted at f 9 to receive the cross 
pins f 20. The outer ends of the plates 7 are 
formed with a toothed segment 2 engageable 
or meshable with a like toothed segment 22 on 
the finger tip plates f 23. Spaced connecting 
plates 24 and 25 are disposed on the opposite 
sides of the toothed segments f2 and 22 and 
are secured in position by the pins 26 and 27 
extending therethrough and through the plates 
23 and T. Finger tip control links (28 are 

pivoted at their inner ends on the rivets 29 Sup 
ported by the hand portion 3, and are also piv 
oted at their outer ends on the pins 30 sup 
ported by the connecting plates 25. If desired 
a flexible cover 3 colored to simulate flesh color 
may be disposed about the several fingers and 
thumb f32, hereinafter described. 
A thumb f32 will be pivotally supported upon 

a threaded Screw 33 secured to the hand 3, and 
Will also Support the interconnected toggle links 
34 and 35, mounted respectively upon the pins 
36 and f37. A thumb control lever 38 will be 

forked at its outer end and connected by means 
of the pins 39 with the toggle link f35. The 
lever 38 will extend through an opening 40 in 
the hand 2, and will be secured by means of the 
Screw 4 to the crossbars fol. 
In Operation, when it is desired to hold an ob 

ject in the fingers of the mechanical hand, the 
finger control O2 will be moved to connect the 
large cylinder 24 by Way of the annular groove 85 
in the valve 83 with the small cylinder 89. The 
arm is then pumped up and down and hydraulic 
fluid from the tank 39 will be pumped under 
pressure to move the piston 9 outwardly in the 
cylinder 89. This movement will cause the rods 
f i? and 8 to move outwardly and the finger 
plates 7 and 23 to move inwardly to grasp 
the desired article. Upon the movement of the 
finger control f2 in the opposite direction, the 
valve 83 will be shifted by means of the spring 
86 So that the several Springs which were com 
pressed, will force the hand and fingers to open 
position and return the hydraulic fluid to the 
tank 30. As before mentioned, the rack bar 70 
Will determine the angular position of the fore 
arm portion , and may be readily changed by 
shifting its contact with the pawl or dog 75. 
From the foregoing description it will be ap 

parent that there has been devised and provided 
a highly efficient and relatively inexpensive arti 
ficial or mechanical hand and interconnected 
forearm for amputees. 
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6 
While the preferred embodiment of the in 

stant invention has been illustrated and de 
Scribed, it Will be understood that it is not in 
tended to limit the scope of the invention there 
to, as many minor changes in detail or construc 
tion may be resorted to without departure from 
the spirit of the invention. 

Having thus described my invention what I 
claim as new and desire to secure by Letters Pat 
ent of the United States is: 

1. An artificial limb including a forearm por 
tion and a hand portion detachably connected 
therewith, a stump supporting cup pivotally at 
tached to the inner end of said forearm portion, 
axially disposed cylinders of different sizes in 
Said forearm portion, pistons operable in said 
Cylinders, piston rods attached to said pistons, a 
hydraulic fluid storage tank in said forearm por 
tion, means for admitting hydraulic fluid from 
Said tank to said cylinders, ratchet operating 
means connected with one of said piston rods 
Operable upon reciprocating movement between 
Said forearm portion and said stump supporting 
Cup, gear connected finger sections supported by 
Said hand, and means disposed between said 
finger Sections and the second piston rod for ac 
tuating said finger sections when hydraulic fluid 
is pumped from said fluid storage tank into said 
cylinder. 

2. An artificial limb including a forearm pOr 
tion and a hand portion detachably connected 
therewith, a stump Supporting cup pivotally at 
tached to the inner end of said forearm portion, 
axially disposed cylinders of different sizes in said 
forearm portion, pistons operable in said cylin 
ders, piston rods attached to said pistons, a hy 
draulic fluid storage tank in said forearm portion, 
means for admitting hydraulic fluid from said 
tank to Said cylinders, ratchet operating means 
connected with one of said piston rods operable 
upon reciprocating movement between said fore 
arm portion and Said stump supporting cup, gear 
connected finger sections supported by said hand, 
means disposed between said finger sections and 
the Second piston rod for actuating said finger 
Sections when hydraulic fluid is pumped from said 
fluid storage tank into said cylinders, and a sepa 
rate means for returning said hydraulic fluid 
from Said cylinders to said fluid storage tank. 

3. An artificial limb including a forearm por 
tion and a hand portion detachably connected 
therewith, a stump supporting cup pivotally at 
tached to the inner end of said forearm portion, 
axially disposed cylinders of different sizes in 
Said forearm portion, pistons operable in said 
cylinders, piston rods attached to said pistons, 
a hydraulic fluid storage tank in said forearm 
portion, means for admitting hydraulic fluid 
from Said tank to said cylinders, ratchet operat 
ing means connected with one of said piston rods 
Operable upon reciprocating movement between 
Said forearm portion of said stump supporting 
Cup, gear connected finger sections supported by 
Said hand, means disposed between said finger 
Sections and the second piston rod for actuat 
ing Said finger sections when hydraulic fluid is 
pumped from Said fluid storage tank into said 
cylinders, separate means for returning said hy 
draulic fluid from said cylinders to said fluid 
storage tank, and a shiftable valve between said 
cylinders for admitting fluid to operate said pis 
tons and for returning the fluid to the fluid stor 
age tank. 

4. An artificial limb including a forearm por 
tion and a hand portion detachably connected 
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therewith, a stump supporting, cup pivotally at 
tached to the inner end of said forearm portion, 
axially disposed cylinders of different sizes in 
said forearm portion, pistons operable in said 
cylinders, piston rods attached to said pistons, 
a hydraulic fluid storage tank in Said forearn 
portion, means for admitting hydraulic fluid 
from said tank to said cylinders, ratehet. Operat 
ing means connected with one of Said piston rods 
operable upon reciprocating movement between 
said forearn portion of said stump Supporting 

up, gear connected finger sections Supported by 
said hand, means disposed between said finger 
sections and the second piston rod for actuat 
ing said finger sections when hydraulic fluid is 
punped fron said fluid storage tank into Said 
cylinders, separate means for returning Said hy 
draulic fluid from. Said cylinders to Said fluid 
storage tank, a shiftable valve between Said 
cylinders for admitting fluid to operate Said pis 
tons and for returning the fiuid to the fillid Stor 
age tank, and resilient neans for returning. Said 
pistons to their retracted positions in Said cylin 
diers. 

5. An artificial limb, including a forearn por 
tion and a hand portion detachably connected 
therewith, a stump supporting. cup pivotally at 
tached to the inner end of said forearn portion, 
axially disposed cylinders of different sizes in 
said forearm portion, pistons operable in Said 
cylinders, piston rods attached to said pistons, 
a hydraulic fluid storage tank in said forearm 
portion, means for admitting hydraulie fluid from 
said tank to said cylinders, ratchet operating 
means connected with one of said piston rods 
operable upon reciprocating movement between 
said forearn portion of said stump Supporting 
cup, gear connected finger sections supported 
by said hand, means disposed between Said finger 
sections and the second piston rod for actuat 
ing said finger sections when hydraulic fiuid is 
pumped from said fluid storage tank into Said 
cylinders, separate means for returning Said hy 
draulic fluid from said cylinders to Said fluid 
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8 
storage tank, a shiftable valve between said cylin 
ders: for admitting fluid to operate said pistons 
and for returning the fluid to the fluid storage 
tank, resilient means for returning said pistons 
to their retracted positions in said cylinders, and 
can actuated means for operating and shifting 
Said shiftable valve. 

6. The subject matter as claimed in claim. 5, 
and resilient means for returning said shiftable 
Valve to its original position. 

7. The subject matter as claimed in claim 5, 
resilient means for returning said shiftable valve 
to its original position, and adjustable means 
for varying the langular relation between said 
forearm portion and said stump supporting cup. 

:8. The Subject matter as claimed in claim 5, 
a thumb pivotally Supported on said hand por 
tion, and actuating means therefor connected 
with said finger actuating means. 

9. The subject matter as claimed in claim 5, 
a thumb pivotally Supported on said hand por 
tion, actuating means therefor connected with 
Said finger actuating means, and finger tip con 
trol links pivotally connected between said hand 
pOrtion and Said fingers. 

10. The Subject matter as claimed in chain 5, 
a thumb pivotally. Supported on said hand por 
tion, actuating means therefor connected with 
said finger actuating means, finger tip control 
iinks pivotally connected between said hand por 
tion and said fingers, and resiliently cushioned 
connecting members between said fingers and 
Said finger actuating means. 

11. The Subject matter as claimed in claim 1, 
and a clamp engageable. With said hand portion 
and forearm portion for Securing the same to 
gether. 

12. The subject matter as claimed in claim 2, 
and means for engaging and disengaging said 
ratchet operating means. 

THOMAS C. HARRY. 

No references cited. 


