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1. 
This invention relates to an artificial limb, 

and more particularly to an artificial hand of 
the general construction shown in Letters Patent 
of the United States Nos.1792,183 and 2,364,313. 
The object of the present invention is to 'in 

prove the means for mounting the fingers on 
the palm of the hand, also the meaniS for Open 
ing and closing the fingers relative to the palm 
and also the means for holding the fingers in 
their closed position and releasing the same, and 
thereby permit of operating those members easily 
and closely to. simulate the natural action of the 
same, and to render the same more durable and 
reduce the cost of manufacture. 

In the accompanying, drawings: 
Fig. 1 is a longitudinal section of an artificial 

hand embodying this invention showing the fin 
gers open or unfolded the fullest extent and 
taken online- if, Fig.2. 

Fig. 2 is an elevation of the same viewed from 
the inner side of the hand and with the inner 
side of the palm and the thumb removed. 

Fig. 3 is a cross section taken on line 3-3, 
Fig. , looking toward the fingers of the hand. 

Fig. 4 is a longitudinal section taken on line : 
4-4, Fig. 1, looking toward the outer section of 
the palm. 

Fig. 5 is a fragmentary sectional view, similar 
to Fig. 1, but showing the inner section of the 
respective finger in a partly folded or closed po 
sition, and taken online 5-5, Fig. 4. 

Figs. 6 and 7 are transverse. Sections taken re 
spectively onlines 6-6 and -7, Fig. 4, and look 
ing toward the Wrist of the hand. 

Fig. 8 is a fragmentary cross section taken on 
line 8-8, Fig. 7. 

Fig. 9 is a fragmentary elevation of a modified 
form of operating line used in this device. 

Fig. 10 is a cross Section thereof taken online 
f0-0, Fig. 9. 

Figs. 11 and 12 are fragmentary elevational 
views showing additional alternate forms of pull 
lines for operating the mechanism of the arti 
ficial limb instead of that shown in Figs. 1, 2, 
4, 7 and 8. 

Fig. 13 is a longitudinal Section of an artificial 
hand similar to Fig. 1 showing another modified 
construction of this invention. 

Fig. 14 is an elevation of the same, partly in 
Section similar to Fig.2. 

Fig. 15 is a fragmentary elevation of the pulley 
block and tackle mechanism shown in Fig. 14, 
but showing a different position of some of the 
parts. 

Fig. 16. is a cross section, on an enlarged scale, 
taken on line 6-f6, Fig.14. 

Fig. 17 is a fragmentary side elevation of part 
of the pulley block and tackle mechanism shown 
in Figs. 13-15 and viewed from line-fi, Fig.14. 
In the following description like numerals of 

5 

30 

45 

50 

55 

60 

2 
reference indicate the same parts in the several 
figures of the drawings: 

Referring to Figs. 1-27, the palm of the hand 
COImprises hollow longitudinal front and back 
Sections or plates' O, f, the outer ends of which 
are Separated and receive the fingers between 
then while the inner ends of the same receive be 
tween them a "transverse Wrist plate 2 to which 
they are detachably connected by screws 3. At 
its outer end the back palm section is provided 
With 'knucklebearing lugs f4 which are arranged 
in a transverse row but separated from each 
other by Spaces is adapted to receive finger sec 
tions which are pivotally connected with these 
bearing lugs by a transverse shaft or knuckle 
rod 6 passing through the several knuckle lugs 
and the "respective finger sections. The upper 
part of the front palm section O is connected 
With central knuckle lug f4 by means which in 
clude an angle bracket Thaving an upper.hori 
ZOntal arm Secured by a screw 8 to the under 
Side of "the central knuckle lug 4 and a lower 
Wertical arm Which is secured by a screw 9 to 
the inner side of the front palm-section, as shown 
in Figs. 1, 2, 3, and 4. 
At the outer end of the palm sections are ar 

ranged the "four fingers of the hand each of 
which comprises a hollow inner section 20 piv 
oted at its inner end on the knuckle rod f 6'be 
tWeen two adjacent knuckle"lugs 4 and a hollow 
outer Section 2 pivotally connected at its inner 
end With the Outer end of the corresponding in 
her finger'section 29 by a pin. 22. The router part 
of reach outer finger section is preferably pro 
vided with a resilient pad 23 of Sponge rubber 
or the like for causing the same to engage the 
part to be grasped with a soft or cushioning 
effect. 
When using the fingers of this hand, the inner 

finger sections are folded inwardly toward the 
front palm section and the routerfinger sections 
are "folded toward"the inner finger sections and 
the front palm section for closing the hand and 
a reverse movement of these finger sections re 
stores the same to the unfolded position shown 
in Figs. 1 and 2 in which the hand is fully 
Opered. 
The mechanism whereby the "sections of the 

fingers are "caused to fold and unfold comprises 
the following elements: 
The numeral 24 represents a plurality of ion 

gitudinal shifting links each of which is ar 
ranged lengthwise of the frontside of the sections 
of one of the fingers and is pivotally connected 
at its outer end by a pin 25 to the inner part 
of one of the outer finger "sections beyond the 
pivot pin 22 thereof. The fourfingers constitute 
two pairs which are arranged side by sider and 
the two shifting links 24 of each pair are opera 
tively connected with the outer "end of the back 
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palm section by means which include an an 
choring bracket having a cross bar 25 which 
engages its central part with the underside of 
the adjacent intermediate knuckle lug 4, and 
two pivot arms 26 projecting upwardly and back 
Wardly from opposite ends of this croSS bar and 
each pivotally connected with the inner end of 
one of the shifting links 24 by a pivot pin .27, 
as shown in Figs. 1, 2, 3, 4 and 5. Each of the 
anchoring brackets is supported on the respective 
knuckle lug 4 by passing the knuckle shaft or 
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4 
Will rock on the fulcrum screws 34 of the main 
equalizing lever and thus compensate for the 
irregularities of this Surface as the finger sec 
tions adapt themselves thereto, whereby a uni 
form grip is obtained for securely holding the 
object. The downward or closing movement of 
the finger sections is effected by a manually 
operated closing means connected With the yoke 
32 and the opening or unfolding of the same 

0 

rod 6 through openings formed in the arms 26 
of this bracket between itS croSS bar and the 
pivot pins 2 thereof, thereby forming a rigid and 
durable construction. 
- Upon pulling longitudinally in Wardly on the 
shifting links 24 the outer sections of the fingers 
are folded inwardly on the inner finger sections 
and the inner finger sections are folded inwardly 
relative to the palm section and when this pull 
is released the sections of each finger are again 
restored to their outwardly unfolded, straight or 
open position, shown in FigS. 1 and 2, by a vertical 
spring 28 having its upper end connected with 
the lower end of the adjacent inner finger sec 
tion 20 in rear of its pivot 8 while its lower 
end is connected With a vertical arm 29 depend 
ing from the rear central part of the cross bar 
25 of the adjacent anchoring bracket as shown 
in Figs. 1, 2, 4, and 5. 

Below the several fingers and within the space 
between the upper ends of the front and back 
sections of the hand is arranged a main equaliz 
ing lever, or bar which is pivoted between its 
arms 38 by a pin 3 on the upper end of a lon 
gitudinally movable yoke 32. On the outer end 
of each arm of the main equalizing lever is pivot 
ally mounted an auxiliary equalizing lever or 
bar the central part of which between its arms 
33 is pivoted on the respective arm of the main 
equalizing lever by a screw 34. The numeral 
35 represents a plurality of operating links each 
of which is pivoted at its upper end by a pin 
36 to one of the shifting links 24 between its 
ends while the lower end of this link is pivoted 
by a swivel joint to one arm 33 of one of the 
auxiliary equalizing levers. In its preferred form 
this swivel joint, as best shown in Figs. 2, 4, 5 
and 6 comprises a flat swivel head 37 which is 
passed downwardly through a horizontal slot 38 
in one arm 33 of the auxiliary equalizing lever 
and then turned one-quarter so that this head 
is arranged at right angles to said slot and bears 
upwardly against the respective arm of the aux 
iliary equalizing lever, and an angular retaining 
plate 39 which is secured to this auxiliary equaliz 
ing lever and bears at its opposite ends against 
the opposing flat sides of a respective pair of 
links 35 so as to hold the same in the outer 
parts of the Slots 38, as shown in Fig. 6, and 
thereby preventing said swivel heads from turn 
ing into alinement with said slots and escaping 
therefrom. This retaining plate is preferably at 
tached to its respective auxiliary equalizing lever 
by the screw 34 which pivotally connects this 
auxiliary equalizing lever with the main equaliz 
ing lever. - - 
Upon moving the yoke 32 downwardly the main 

and auxiliary, equalizing levers are moved in the 
same direction and cause the finger sections to 
fold in unison but if the finger sections are ar 
rested at different places due to engaging an 
irregular surface on the object which is being 
grasped the main equalizing lever will rock on 
the yoke 32 and the auxiliary equalizing levers 
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is effected by spring means, the closing and open 
ing means embodying the present invention and 
in their preferred form being constructed as foll 
loWS: 
The numeral 40 represents a floating or run 

ning pulley which is pivotally mounted Within 
the yoke 32 and in effect forms a pulley-block 
thereWith. 

Below this pulley-block and in the space be 
tween the front and rear sections of the palm 
a pair of pulleys 4, 42 are arranged axially side 
by side and mounted upon a Support so as to 
be capable of either turning together or rotating 
independently of each other. The pulleys 4, 42 
form part of a fall or tackle for opening and 
closing the fingers and in this case the pulley 
i? will be designated as a standing intermediator 
idle pulley and the pulley 42 as a gear or lock 
ing pulley. The floating pulley 40 and the idle 
pulley i? are provided with a smooth peripheral 
bearing surface and the locking pulley 42 is con 
structed so as to form in effect a Sprocket or 
chain wheel. 
The numeral. 43 represents an operating line, 

chain or belt which has one end connected with 
the lower part of the yoke 32 of the pulley-block 
and thence passes downwardly around the inter 
mediate or idle pulley 4., thence upwardly and 
over the floating pulley () of the pulley-block, 
thence downwardly past a part of the periphery 
of the locking pulley 42 and in geared engage 
ment thereWith, and thence down Wardly through 
an opening 44 formed in the corner between the 
lower part of the rear palm section and the 
adjacent part of the wrist plate 2. 
Upon pulling downwardly on the lower end of 

this operating chain or line when no object is 
grasped by the fingers, the pulley-block is moved 
downwardly together with the main equalizing 
lever 30, the auxiliary equalizing levers 33 and 
the links 35 which Operatively connect the aux 
iliary equalizing levers with the finger sections 
and thereby cause these fingers to be closed. 
Upon releasing the pull on the operating line 
these partS move in the opposite direction and 
permit the fingers to open by the pull of the 
Springs 28. During this action the sections of 
the several fingers move in unison With the pull 
ley-block upon being closed and opened. When, 
however, the pulley-block is moved downwardly 
while the closing movement of one or more of 
the fingers is arrested by engagement with an 
object which is grasped, then the final part of 
the downward movement of the pulley-block is 
effected independently of one or more of the 
finger sections, but the respective springs 28 of 
such finger sections are stretched more or less 
upon completing the downward movement of the 
pulley-block. During the initial part of the sub 
Sequent upward movement of the pulley-block 
those finger sections which were not arrested 
during the closing movement are unfolded until 
they are in line with the Sections of those fin 
gers which were arrested during the closing 
movement and thereafter all of the finger sec 

75 tions will be returned to their fully opened po 
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sition by the tension of their respective 
springs 28. 

Although the intermediate idle pulley 4 and 
locking pulley 42 may be motinited in any Stit 
able manner so astoittirn aboutla fixed-axis this 
is preferably-acconiiplished as follows: 
The numeral 45 represents a horizontal axle, 

shaft or pin extending centrally thbugh thein 
termediate pulley. 4f iaiif the locking pulley 32, 
that portion of this axle which is:arrariged with 
in the intermediate'pulley having a smidoth cylin 
drical surface 46 so that this pulley is free to 
turn thereon, but that portion of this axle which passes through the locking pulley is provided with 
a spline 47 Which interlocks this locking pulley 
and compels the same to turn together. 

This axle is mounted on a stationary support 
arranged within the lower part of the space be 
tween the front and rear sections 6f the palm 
and preferably comprises a main cross plate or 
bar 48 which is connected at its opposite end by 
means of screws $49,50 with the innier'side of the 
rear section of the palm, a reinforcing plate 5t 
arranged in the front of the main supporting 
bar and secured to 
of the screw 49, and 'a housing shaped bracket 
52 projecting rearwardly from the rear side of 
the main supportirig bar 48, as best shown in 
Figs. 1, 4 and 7. At its inner end the axle turns 
in a bearing opening 53 in the inner part of the 
housing bracket, and adjacent to its outer end 
this axle turns in a bearing opening 54 formed 
in the adjacent central parts of the main sup 
porting plate or bar 48 and its reinforeing plate 
51, as shown in Figs. 1 and 7. 

In 'Figs. 1, 2, 4, 7 and 8-the-operating line is 
represented in the form of a gear chain or belt 
which is eomposed of a longitudirial cord or cable 
55 and a plurality of gear balls 356 secured at 
intervals on this cerd and adapted to interlock 
successively with annulari gear pockets 57 on the 
periphery of the locking pulley'42, as shown in 
Figs. 7 and 8, this gear chain er belt however, 
being free to slide around the periphery df the 
intermediate idle pulley 4 and the floating pull- : 
ley 40 inasmuch as the idle pulley'land the float 
ing pulley are smooth on their peripheries. Due 
to this construction of the operating 'line and 
the locking pulley; the latteristined forwardly 
when the operating line is pulled i downwardly, 
and when the operating line is pulled-backwardly 
by the springs 28 the locking pulley is turned 
backwardly. 
In order-to retain the lower stretch-of-the-op 

erating line in mesh with the locking wheel dur- : 
ing the downward and upward movements of 
this stretch of the operating line, fetaining guide 
means 58 are provided on theihotising bracket 
52, as shown in Figs. 7 and 8, which are ar 
ranged opposite to that part of the periphery 
of the locking pulleywhere the same is engaged 
with the operating line and thereby 'maintains 
this locking wheel pulley arid operating line in 
geared relation. 
The lowermost stretch of the operating line is 

also guided to and from the locking pulley 42 
adjacent to the opening 44 in the fear section 
of the palm by means of a guide '59 extending 
from this opening to the lower part of the hous 
ing bracket 52 as shown in Figs. 1, 2, 4 and 8. 

Instead of making the operating line in the 
form of a cord, or cable which is provided at in 
tervals With: gear balls which are adapted to in 
terlock with gear pockets in the locking pulley, 

ie'réair-palm-section by means 3. 
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6 
ployed which can be maintained in geared 're 
lation with the locking pulley while passing on 
and off the latter. For example, as shown in 
Figs 9 and 10, a flat-belt 60 having a longitudirial 
row of openings 6 may be employed which are 
adapted to engage with an annular row of teeth 
on a locking wheel similar to the pulley 42 shown 
in Fig. 8. In Fig.11 a link chain-belt 62 is shown 
which has 'some of its links provided with teeth 
63 adapted to engage teeth arranged in an an 
nular row on the locking pulley '42 and there 
by causes this belt and the respective locking 
pulley to move in geared relation. Likewise, as 
shown in Fig. 12, the operating line"maybe con 
structed in the form of an ordinary chain-belt 
64 the links of which are provided with open 
ings 65 which are adapted to receive teeth on 
the locking pulley 42 so as to operatively con 
nect the same in a manner well known in the 
driving gear of bicycles. 
In the preferred manner of mounting the idle 

or intermediate pulley 4f and the locking 'pull 
ley 42 these pulleys are separated by an inter 
vening plate 66 which is mounted on the cen 
tral part of the axle 45, and the locking pull 
ley engages its front side with the rear side of 
the cross bar 68 while the rear side of the idle 
pulley-4 engages with the rear part of the hous 
ing bracket 52, as shown in Figs. 1 and 7. 
Controlling or locking means are provided 

whereby the fingers may be held in a more or 
less folded position and also released so as to 
permit the same to freely fold and unfold, which 
means include the locking gear pulley'42 and the 
operating line or chain belt 43 and are con 
structed as follows: - The numeral-67 represents a vertically swinging 
controlling lever which is arranged transversely 
in the lower-part of the space between the front 
rear sections of the palm and adjacent to the 
front side of the supporting bar 48 and its re 
inforcing plate-5. The inner end of this con 
trolling lever is pivoted on the rear palm section 
by means of the same serew'50' which connects one 
end of this supporting bar with the rear-palm sec 
tion and the opposite end of this lever projects 
laterally through a longitudinal slot 568 in the 
opposite part of the palm and is provided on the 
exterior of the latter with a fingerpiece or handle 
69 whereby this lever may be raised and lowered. 
On its central part this controlling lever is pro 
vided with a slot 70 through which the front part 
of the axle 45 passes, this slot-being sufficiently 
long to permit the controlling lever to be raised 
and lowered the requisite-distanee-without inter 
fering with this-axle. The numerall represents 
a ratchet wheel which is arranged in front 6f 
the controlling lever and mounted on the adjacent 
front-part of the axle so as to be compelled to be 
turned therewith. This connection between this 
ratehet wheel and the axle is effected by continu 
ing the spline 47 on the axle förwardly to the 
front end of the later and engaging this spline 
with correspondingly shaped notches in the bore 
of the ratchet wheel, as shown in Figs. 1,2,4, and 
7. The ratchet wheel is retained on the front 
end of the axle by means of a cotter pin'72 passing 
through this axle in front of the ratehet-wheel. 
On the lower part of the controlling lever is 

mounted a detent pawl 80:which is adapted to be 
moved into and out of the path of the teeth 73 of 
the ratchet-wheel for the purpose of either per 
initting the latter to turn freely backwardly as 
well as forwardly; and also permitting diflocking 

any other form of 'operating line may be em- 75 this ratchet wheel isolas to hold&the samie against 
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backward movement. This detent pawlis slidably 
mounted on the controlling lever so as to permit 
the same to move radially relative to the axis of 
the ratchet wheel for which purpose the con 
trolling lever is provided with a guide way or 
pocket 74 which receives this detent pawl, as best 
shown in Fig. 4. This detent pawl is constantly 
urged toward the path of the teeth of the ratchet 
wheel by means of a spring 75 interposed between 
the detent pawl and the bottom of the pocket 
74. The movement of the detent pawl upwardly 
in this guideway is limited by means of a stop 
rod 76 projecting from this detent pawl down 
wardly through the spring 75 and through the 
bottom of the guide pocket 74 and a stop pin 77 
connected with the lower end of this stop rod and 
adapted to engage the lower end of the guide 
pocket. 
When the controlling lever is moved into its 

lowermost position, as indicated in Fig. 2, the de 
tent pawl is moved downwardly into a position 
outside of the path of the ratchet wheel teeth, 
thereby permitting this ratchet wheel and the 
gear pulley 42 to be freely rotated back and forth 
by pulling downwardly on the operating line and 
releasing the pull thereon so that the springs 28 
can pull this line and the parts associated there 
with in the opposite direction. When, however, it 
is desired to prepare the controlling mechanism 
so that it locks and holds the fingers in whatever 
position they may have been moved by a down 

- ward pull of the operating line and thereby main 
tain the hold of the fingers on the surface of the 
article which has been grasped, the controlling 
lever is first raised into its highest position so 
that the detent pawl 80 is arranged in the path 
of the ratchet teeth and engages one of these 
teeth, as shown in Fig. 4. Upon now pulling 
downwardly on the operating line the same will 
not only lower the pulley blocks 32, 40 and cause 
the several fingers to be closed more or less in 
adapting themselves to the surface of the article 
which is being grasped but also causing the teeth 
of the ratchet wheel during the forward rotation 
of the same to successively trip past the detent 
paW. 
of the operating line ceases the detent pawl will 
prevent the ratchet wheel from turning back 
Wardly and thereby retain the several finger sec 
tions in engagement with the surface of the ar 
ticle which has been grasped. The several fingers 
Will remain in this operative position and Se 
curely hold the object engaged thereby as long as 
the detent pawl is elevated and in engagement 
with the respective tooth of the ratchet wheel. 
When it is desired to release the grip of the fingers 
on the object which has been held, it is only 
necessary to lower the controlling lever so as to 
disengage the detent pawl from the teeth of the 
ratchet wheel and when this occurs the springs 
28 cause the fingers to be unfolded and the oper 
ating mechanism associated therewith to return 
to its retracted position. 
Means are provided for yieldingly holding the 

operating lever either in its elevated operative or 
in its depressed inoperative position which means 
in their preferred form are constructed as foll 
lows and best shown in Figs. 2, 4 and 7. 
The numerals 78, 79 represent upper and lower 

locating notches or recesses formed on the upper 
part of the controlling lever and 8f represents a 
locating dog which is yieldingly mounted on an 
adjacent relatively stationary part of the palm 
and provided with a V-shaped front end which is 
adapted to engage with either one or the other 

When the downward pull of the lower end. 
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8 
of the locating notches 78,79. This locating dog 
is slidably mounted in a guide pocket 82 arranged 
on the adjacent part of the supporting bar plate 
5 and is yieldingly held in its projected position 
by means of a spring 83 arranged in this pocket 
and bearing at its opposite ends against the bot 
tom of this pocket and the rear end of this dog. 
Upon moving the controlling lever downwardly 
into its lowermost position as indicated in Fig. 2, 
this locating dog engages with the upper locating 
notch 78, and upon moving this lever into its up 
permost position this locating dog engages with 
the lower locating notch 19, thereby causing the 
ratchet pawl 8 to be either moved out of the path 
of the ratchet teeth and permitting the fingers 
to be freely folded or unfolded upon pulling the 
operating chain or line or releasing the Same. 
By raising the operating lever so that the locating 
dog engages with the lower locating notch the 
detent pawl is moved into the path of the ratchet 
teeth 73, as shown in Fig. 4 whereby the Sectional 
fingers upon being folded more Orless by a pull on 
the operating line will be locked in engagement 
with the article which has been grasped and per 
mit the pull on the operating line to be relaxed 
Without releasing the grip of the fingers and palm 
on this article. Whenever it is desired to release 
the grip of the hand on the article which is 
grasped it is only necessary for the controlling 
lever 6 to be pushed downwardly from its ele 
wated operated position shown in Fig. 4 to its 
lowered inoperated position, as shown in Fig. 2. 
By this means the operating lever is yieldingly 
held in either of these positions and upon mov 
ing this lever from one position to the other the 
locating dog is retracted by the wedge action of 
the elevated part of the controlling lever between 
the two locating notches 78, 79 against this dog 
which latter is again projected into the respec 
tive notch by the resilience of the spring 83. 
In the preferred construction the downward 

movement of the controlling: lever is positively 
limited by means of a stop 84 formed on the 
upper part of this lever and engaging with the 
stop surface 85 which is preferably formed by 
the upper side of the guide pocket 82 on the 
Supporting bar, as shown in Fig. 2. 
The upward movement of the controlling lever 

may also be limited by any suitable means for 
instance by engagement of the guide pocket 74 
of the detent pawl with the underside of the 
ratchet wheel 7 as shown in Fig. 4. 
On the front plate 0 of the palm, a thumb 

86 is mounted for cooperation with the palm and 
fingers of the hand, which thumb may be oper 
ated in any suitable manner. 
An alternative form of the pulley block and 

tackle mechanism and detent or locking mech 
anism is shown in Figs. 13-17 and constructed 
aS follows: - 

Instead of employing a single running pulley 
40, as shown in Fig. 1, two running pulleys 401, 
402 may be mounted on the yoke or block 32 
as shown in Figs. 13 and 17 and a pull or oper 
ating line 43? having the form of a cable may 
be employed which has its inner end connected 
with the yoke 32 and passes from thence suc 
cessively downwardly and under the idle inter 
mediate pulley 4, thence upwardly and over the 
running pulley 40, thence downwardly and 
under the locking pulley 42, thence upwardly 
and over the running pulley 402, and thence 
downwardly and through the opening between 
the hand plates ?o, to the exterior of the 
hand Where the Outer end of the operating line 
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is accessible for manipulation. A locking ratchet 
wheel. Till having peripheral ratchet teeth 73 is 
connected by. Screws. 732 with the pulley 42 and 
these are: caused to move in unison with the 
operating line by means of a clip. 57 which is 
connected with, the pulley 42 by a screw. 572 and 
clamps: the cable 43 against the periphery of 
the pulley. 7, as shown in Figs... 14, 15. and 16. 
Upon pulling downwardly on the outer end of 

the operating cable or line, the floating yoke and 
running pulleys:40, 402 will be moved downward 
ly, together with the parts operatively connected 
there with and cause the articulated fingers to 
close or fold and when the pull on this: Operating 
cable is released the Springs 28, raise: the pulleys 
40, 492 and open: or unfold the fingers. 
By using a pulley block and tackle mechanism 

in the manner shown the closing and opening of 
the sectional fingers can be effected very easily 
and with the expenditure of relatively little 
power. 
The means: shown in: Figs. 13-17 for holding 

the fingers in a closed position and retain a grip 
of the same on: the article which is to be: held 
are constructed as-follows: 
The numeral' 9: represents: a detent pawl or 

dogi which is pivoted by means of a pin 91 on 
the stationary cross bar 48 and provided at its 
inner' end, with a tooth or beak 92 adapted to 
be moved into , and out of engagement with the 
teeth 73 ? of the locking wheel TEI. The outer 
end of this pawl is provided with lower and 
upper' shifting lugs: 93 94: which are spaced cir 
cumferentiallyi from eachi: other, as shown in 
Figs; 14 and 15. On: the adjacent, part of the 
bar 48 a shifting lever 95i is: pivoted by means 
of a pin 95. The outer arm 97 of this lever pro 
jects through a slot in the respective plate to 
the exterior of the hand So that the same may 
be manipulated and its inner arm.98 is provided 
with: a, radial: guide: Socket 99 and longitudinal 
retaining slots. 90 on oppositesides of this socket. 
The inner arm 98 of the shifting lever projects 
into the space between the shifting lugs 93, 94, 
and in its guide: Socket a plunger ?o slides 
lengthwise. This plunger is provided with a V 
shaped inner end 102 which is adapted to engage 
either of these lugs and a transverse pin 03, 
the opposite: ends, of which project into the slots 
f89 for preventing turning of this plunger but 
permitting longitudinal movement of the same. 
The plunger is yieldingly held in engagement 
with the detent pawl, between: its shifting lugs 
by: a spring. 4. surrounding: the inner arm 98 
and resting at its inner. and; Outer ends, respec 
tively, against the ends of the pin 03; and a 
Shioulder. 5; on this arm of the shifting lever 
upon raising the outer arm 97 of the shifting 
lever so, that the plunger engages with the lower 
trip lug. 93 this lever will-be-turned so that the 
detent tooth, 92 is disengaged from the ratchet 
teeth 73 of the locking wheel 7 f, thereby per 
mitting the springs 28- to open the fingers, as 
shown in Figs. 13 and 4. 
Upon depressing-the-Outer arm 9 of the shift 

ing lever the plunger . Will, engage the upper 
shifting lug. 94 of the detent pawl and turn: the 
latter so that its beak 92 engages the ratchet 
teeth. 73 f" of the locking wheel, whereby the 
fingers upon being folded by a pull on the oper 
atting arm will be held against opening. in what 
ever position they may be left. 
Disengagement of the i deleted pawl from the 

locking; wheel will permit. the fingers to again 
resume their open position automatically: due to 
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the pull of the springs. 28. As the shiftingilever 
is turned to operate, the detent pawl the plunger 
of trips, over the hub 06 of the detent pawl 
and compresses the spring 04 and at the end 
of the movement of these parts in either direction 
the plunger engages with the base of either of 
the lugs. 93, 94 and the hub 6 of the detent 
paWil; and yieldingly hold the latter in its oper 
ative:orinoperative position. 
As a whole this artificial hand is efficient in 

operation, the same can be conveniently manipu 
lated, the several parts, are not liable to get out 
of Order and the same can be manufactured at 
comparatively low cost and also serviced eco 
nomically. 
We cain a S. our invention. 
1; An artificial limb comprising a palm, fingers 

pivotally mounted on Said palm, and means for 
folding and unfolding said fingers including; a 
bar connected. With said fingers, a floating: pulley 
connected, with said bar, an idle pulley pivotally 
mounted on: said: palm, a locking pulley pivotally 
mounted. On Said palm and having a gear face, 
an operating line passing around said pulleys 
and having gearing engagement with the gear 
face of said locking pulley and a ratchet device 
associated with said.locking pulley and adapted 
to be operated for permitting said locking wheel 
to turn, freely forwardly and backwardly or to 
Only permit. said locking wheel to turn forward 
ly but prevent backward movement of the same. 
2. An artificial limb comprising: a palm, a 

plurality, of fingers pivotally mounted on said 
palm; and means for folding and unfolding said 
fingers including a bar connected with said fins 
gers, as pulley block. having a yoke connected 
With said: bar and a floating, pulley pivoted on 
said yoke, an idle, pulley mounted on the palm, 
a locking pulley mounted: on the palm, an opera. 
atting line:passing around the faces. of said 'float; 
ingrandidle pulleys and having a gearing:engages 
ment; with said.locking wheel and having: one of 
its endi parts connected with said yoke; and its 
other end part adapted to be pulled and released, 
and a ratchet device: operable: selectively to pers 
mit, said locking pulley to turn freely in either 
direction or to, permit the same to only turn 
forwardly, but to be held against backward 
rotationi, 

3. An artificial limb comprising a palm, a 
plurality, of fingers' pivotally mounted on said 
palm, and means for. folding and unfolding said 
fingers including a bar connected with said fin 
gers; a pulleyblock having a yoke connected with 
said bar' and a floating pulley pivoted on said 
yoke, an idle pulley mounted on the palm, a 
locking pulley mounted on the palm, an operate 
ing line passing around the faces of said floating 
and idle: pulley and having a gearing engage 
ment. withi said: locking wheel, and having; one 
of its; end parts connected with said yoke and 
its: other end part adapted to be pulled and re 
leased and a ratchet device operable selectively 
to permit said: locking pulley to turn freely in 
either" direction or to: permit the same to only 
turniforwardly but to be held against backward 
rotation, said: ratchet, device including a ratchet 
wheel turning with said locking pulley, and hava 
ing a row of ratchet, teeth, a support mounted 
on said, pain, and movable relative to the axis 
off said: ratchet, wheel and a spring pressed pawl 
mounteds on said: support and movable into and 
Ottt of the: path of Said, ratchet teeth. 

4i. An artificial: limbi comprising a palm, a 
plurality of fingers, pivotally, mounted on said 
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palm, and means for folding and unfolding Said 
fingers including a bar connected with said fin 
gers, a pulley block having a yoke connected with 
said bar and a floating pulley pivoted on Said 
yoke, an idle pulley mounted on the palm, a 
locking pulley mounted on the palm, an operat 
ing line passing around the faces of said floating 
and idle pulleys and having a gearing engage 
ment with said locking wheel and having one of 
its end parts connected with said yoke and its 
other end part adapted to be pulled and released 
and a ratchet device operable selectively to per 
mit said locking pulley to turn freely and in 
"either direction or to permit the same to only 
turn forwardly but to be held against backward 
rotation said ratch device including a ratchet 
wheel turning with said locking pulley and hav 
ing a row of ratchet teeth, a controlling lever 
imovable relative to the axis of the locking pulley 
and having an inner part pivoted to the inner 
part of the palm and an outer part accessible 
on the exterior of the same, and a spring loaded 
pawl mounted on said lever and movable into 
and out of the path of said ratchet wheel. 

5. An artificial limb comprising a palm, a 
plurality of fingers pivotally mounted on Said 
palm, and means for folding and unfolding Said 
fingers including a bar connected with said fin 
gers, a pulley block having a yoke connected with 
said bar and a floating pulley pivoted on said 
yoke, an idle pulley mounted on the palm, a 
locking pulley mounted on the palm, an operat 

sing line passing around the faces of Said floating 
and idle pulleys and having a gearing engage 
ment with said locking wheel and having one 
of its end parts connected with said yoke and 
its other end part adapted to be pulled and re 
leased, and a ratchet device operable selectively 
to permit said locking pulley to turn freely in 
either direction or to permit the same to Only 
turn forwardly but to be held against backward 
rotation, said ratchet device including a ratchet 
wheel turning with said locking pulley and hav 
ing a row of ratchet teeth, a support mounted 
on said palm and movable relative to the axis 
of said ratchet wheel, a Spring pressed pawl 
mounted on said support and movable into and 
out of the path of said ratchet teeth and yield 
ing retaining means for holding said support in 
one position or another. - - - 

6. An artificial limb comprising a palm, a plu 
rality of fingers pivotally mounted on said palm, 
and means for folding and unfolding said fingers 
including a bar connected with said fingers, a 
pulley block having a yoke connected with said 
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two Spaced notches formed on said Support, and 
a spring loaded dog mounted on the palm and 
adapted to engage either one of Said notches. 

7. An artificial limb comprising a palm, a plu 
rality of fingers movably mounted on said palm, 
and means for folding and unfolding said fingers 
including a floating pulley operatively connected 
with said fingers, an axle turning in a fixed bear 
ing On Said palm, an idle pulley rotatable on said 
axle, a locking pulley rotatable with said axle, 
an operating line passing around said floating 
and idle pulleys and having gearing engagement 
With said locking pulley, and controlling means 
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55 bar and a floating pulley pivoted on said yoke, 
an idle pulley mounted on the palm, a locking 
pulley mounted on the palm, an operating line 
passing around the faces of said floating and idle 
pulleys and having a gearing engagement with 
said locking wheel and having One of its end 
parts connected with said yoke and its other end 
part adapted to be pulled and released, and a 
ratchet device operable selectively to permit said 
locking pulley to turn freely in either direction 
or to permit the same to only turn forwardly but 
to be held against backward rotation, said ratchet 
device including a ratchet wheel turning with said 
locking pulley and having a row of ratchet teeth, 
a support mounted on said palm and movable 
relative to the axis of said ratchet wheel, a spring 
preSSed pawl mounted on Said Support and move 
able into and out of the path of said ratchet 
teeth, and yielding retaining means for holding 
said support in one position or another, including 75 
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for permitting said locking pulley to turn freely 
forwardly and back Wardly or to permit the same 
to only turn forwardly but prevent backward ro 
tation thereof. - 

8. An artificial limb comprising a palm, a plu 
rality of fingers movably mounted on said palm, 
and means for folding and unfolding said fingers 
including a floating pulley operatively connected 
with Said fingers, an axle turning in a fixed bear 
ing on Said palm, an idle pulley rotatable on said 
axle, a locking pulley rotatable with said axle, 
an Operating line passing around said floating 
and idle pulleys and having gearing engagement 
With said locking pulley, and controlling means 
for permitting said locking pulley to turn freely 
forwardly and backwardly or to permit the same 
to only turn forwardly but prevent backward 
rotation thereof, including a ratchet wheel turn 
ing with Said axle and provided with a row of 
ratchet teeth, a Spring loaded detent pawl mov. 
able into and out of the path of said ratchet teeth 
and a movable Support mounted on the palm and 
carrying said detent pawl. 

9. An artificial limb comprising a palm, a plu 
rality of fingers movably mounted on said palm, 
means for folding and unfolding said fingers in 
terposed between said fingers and said palm and 
including a pulley block and tackle mechanism 
which is operable from the exterior of the palm 
and comprising floating pulley means movable 
bodily with Said fingers, relatively stationary pull 
ley means mounted on the palm, and tackle means 
passing around said floating and stationary pulley 
means and locking means for holding said fingers 
in a folded position including a ratchet wheel 
Connected with said stationary pulley means, a 
detent pawl having a beak adapted to be engaged 
With and disengaged from the teeth of said ratch 
et Wheel, and also having spaced shifting lugs, 
a shifting lever pivoted on said palm, a plunger 
guided on Said shifting lever and adapted to en 
gage either of Said lugs, and spring means mount 
ed on Said shifting lever and engaging said plung 
er for yieldingly holding the detent pawl in its 
Operative and inoperative position. 
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