June 9, 1942. D. B. BECKER | 2,285,885

MECHANICAL HAND

Filed Dec. 20, 1938 2 Sheets-Sheet 1
4/ 26
53 73
90

/05‘93 s 74

5K 0

86| °
7 2

E 97 4
"6 a7

66— 0 oM7L

23
36 2

39
50,

52
99~5=

646‘5

66

7 35 70
34 4999 25 19 /6 30

s

\
\
[0 / /02 /03 /04 \4\\____//
943432 3335 5o '
; 30 . 7 NV 2 F/y. 2
Syl bl : - 87
5779697 46 q943 - 44 89 B2
— L . 7 - 64 .
Sk skl : OV ‘ 77
96‘[‘—-\ g5 86 97 T3y ::::11;' ’
B o= = : E5
7 Jrnvertor

6260 _bl6357 9 9

Panre/ | B Beckter.




June 9, 1942. D. B. BECKER ‘2,2'85,885

MECHANICAL HAND

Filed Dec. 20, 1938 2 Sheets-Sheet 2

79 77 &
/ /ﬂlll . (/////}\
- 62
/ T - VYaniel! B Becker
// 2772 - o
Fig.7 oy 2

. -




Patented June 9, 1942

UNITED

2,285,885

STATES PATENT OFFICE

2,285,885
MECHANICAL HAND
. Danie]l B. Becker St Paul , Minn,
Applxcatlon December 20, 1938 Senal No 246 815

15 Clalms.

My invention relates to an improvement in arti-
ficial hand; ‘wherein it is desired to prov1de an
‘artificial hand which will, ‘s tedrly as possible,
prov1d° the a ppearance and actlon of a natural
hand ‘ b
Durmg the past years varipus types of artificial
haitids and ‘arms’ Have been” 1nvented and mant-
factured. These appliances range in'design’ from
mérely a hook ‘formation to & construct mn in
‘which all ‘6f the fifigérs ‘are movableé.”
these latter devices are formed with™
‘ﬁngezs which may Be bent in certain predeter-
mined dir ections. " Others are ary anged for man—
ual operatmn in both d1rect10ns and by operating
N table cords may be moved from extended po-
“Which the fingéis are’ extended to bent
tion" in"Which the fingers are bent to- hold an
"a:txcle It has been’ usugl practice to operats the

fingers by means of operatlng cords ‘and”if the
 fingers are held normally in any’ position; they

aré ordmarﬂy held by sp1 1ngs or resﬂlent means
in extended pos1t' 1, o
o i ose of my invention to p10v1de a
in whieh” the ﬁngers 4re’ nor-

“mally bent.
holds the firigers bent ‘and g locking means‘to
' pxevent ‘the” ﬁngers from" openmg accldentally
Thus wheén the hand is used for carrymg an-arti-
cle, such as a bag or surfcase the ‘weight of the

- ‘bag which tends to’ straivhten the fingers cannot : f*"

) accxdentally act in this manner Physmal force
or striiil on the ﬁngers ‘éannot open’ the ‘same
" when' the ‘fingers’'are lockéd in bent formatlon
.but by pulling” upon an‘oper atmg cord: the ﬁngers

may he - unlocked or pulled mto e\’uended p051- o

tlon

“T have found that the hand is used less often
in extended Dosition than in hent position: - The
only” tnne whely it is necessary to ‘extend the fin-

gers is'to” engage an article in the hand. There- 40

fore, I'retain’ ‘the fingers “of my hand normally
in l3ent position, and provide spring meahs tend-
111g to close the hand. When the operating cord
) pulled the fingers will be extended; and when

+he cord is released the ﬁngezs will “be pulled -

toward - closed " position. It an .object 1s being
supported by the hand, it will' be held ‘there by
spring’ tension until the operating cord is again
pulled to exténd the fingers’ and release the’ obJect

‘It iS a purpose of my invention to provide an 3
artificial hand having fingers which act as nearly -

as possible to the fingers of a humsan hand In
place of the bones of the human finger, I provide
links pivotally connected together These links

are so alranged and connected to the lever means ;

Some-of
llent‘ :

I'prov1de means which* normally

(Cl 3—12)

in such a manner that the fingers will open and
“close’in-an exi Iy hatural manner. -In other
words the Tate t ‘which ‘the- fingers bend ‘into
extended ‘or closed formatlon sunulates very close-
5 ly-the action'of the' human hand:
: It is a. feature of my 1nvent10n to prov1de a
‘ hand"h ‘ 2

’re concealed by 4 glove; ‘the appearance
"of the hand‘slmtrlates Very closely the appearance

‘e of my 1nvent10n to form my
h nd in norm y closed-position; and that in this
“'position’ < and -forefinger- contact.
/ entinté éxtetided position,
Sréfinger bend- ‘straight, but
plvots badk; to- provide more ready
ce-into the hahd of any obiject;
o a- further feature ofmy: 1nvent10n to pro-
vide® ' hang” hmh is rétained’ in ‘one extreme
’pos1t10n by eans of g sultable resilient spring
eans, ‘and-to- b Vlde a mseans of adjusting the
tensmri of this sprmg Tn'this way: the tension
““tending to-close thé hand may be adausted and
therefore the “grip” of the: hand; ‘or 'the pres-
]_suze tendlng to: hold an obJect 1n the hand is

R T

“This ‘an added feature of my invention to pro-

v1de a fingér' constructlon in whicha series of
lmks support g ﬁnger t1p portmn of rubber.or any

- ;d"s1red ‘magteriali- “The rieans anchoring the links

.3 to the' bod¥ of ‘the’ hangd support one end of the
‘substantidlly hélical springs, while' the other ends
of these springs are-Secured to the finger tip por-

~tions by means of a pro,]ectlon on tbe last link of
-_each finger:*: :

These and other objects and novel features of
my invention will be'more clearly and:fully set
‘forth in the following Specification and claims.

* oI the drawmgs formmg a part of my specifi-
’ catlon 2
TPFigure 1 is a perspectwe view of my hand with
a portion of the same broken away to' disclose a
part of the mechanism thHereof.
‘ Flgure "2 15’4 perspective view of the operating
mechamsm ih ‘operating posmon but removed
'_from the'body ‘6f the hisnd.
o F1gure 3is" a t0p Plan’ view. of the operating
nechanism of my hand the body of the hand
jbeln mitted. ‘
® e4'is'a side elevation view of the operat-
“1ng mechamsm of ‘the fourth or little finger,




Figure 5 is a side elevational view of the oper-
ating mechanism of the first or forefinger.

Figure 6 is a side elevational view of one of the
fingers in extended position, showing the man-
ner of attachment of the finger body forming
spring. ’

Figure 7 is a cross-sectional view through the
wrist end of my hand, illustrating the tension
spring adjusting mechanism.

Figure 8 is a perspective view of the hand and
the shoulder strap by means of which the fingers
of the hand may be controlied or operated.

10

Figure 9 illustrates an alternate form of little -

finger construction. }

The hand A comprises a hand body {0 which
is shaped as nearly as possible to simulate the
shape of the human hand, from the wrist to the
base of the fingers. A portion of the back of the
hand is hollowed out to provide an aperture il
or recess in which much of the operating mecha-
nism for the hand may be positioned. The wrist
end of the hand may be provided with any suit-
able attaching mechanism such as 12; and may
be fastened to the stump of the forearm, or may
be connected to an artificial arm.

In the part of the hand adjacent the base of
the fingers, I provide an anchoring means to
which the fingers may be pivoted. Along one
edge of the recess Il, I secure ‘an anchoring
plate 13. The plate 13 has anchoring notches
14 through which screws or pins, not shown, may
extend to hold the plate in proper position in
the hand body 18. The extreme front tip end
of this finger anchoring plate 13 is rounded, and
extends beyond the body portion of the hand.

A link i5 is pivotally connected at 16 to the
tip end of the plate 13. This link {5 is formed
by folding a strip of metal to provide a pair of
parailel side portions connected along the top
edge of the link. This top edge 17 of the link
{5 holds the sides of the link in proper relation,
and has the added function of engaging a shoul-~
der 19 on the anchoring plate 13 to limit the
extension of the finger. Engagement of the end
of the top edge 11 with the shoulder 19 will limit
the pivotal movement of the link I5 thereupon in
one direction. :

A second link 28 is pivoted at 21 between the
opposed sides of the link 18. This second link is
formed as is perhaps best illustrated in Figures
4 and 6 of the drawings. It will be noted that
the end of the link 20 is narrowed down and
twisted to form a twisted anchoring portion 22
which is preferably cast directly into the body
of the finger tip 23. This tip 23 may be of rubber,
plastic, or any suitable means.

On the link 20 directly adjacent the twisted
end 22, I form an ear 24 best shown or indicated
by dotted outline in Figure 6 of the drawings.
‘While Figure 6 does not jllustrate the little finger,
the construction of which has been described,
all of the links are similarly formed. The ear
24 is provided with an opening 25 therethrough
through which the end of the substantially heli-
cal coil such as coil 26 of the liftle finger, or the
coil 41 of the third finger shown in Figure 3, and
which is formed of flat wire, may extend. It
will be noted that each finger tip, such as the
tip 23 of the little finger or the tip 40 of the
third finger, is provided with a cylindrical shank
portion 21 of slightly smaller diameter than the
tip 23. The ear 24 projects from this portion of
the tip. The spring coil must be stretched
slightly to encircle the shank portion 21 of the
tips, and therefore engages this portion of the
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tip under spring tension. After the spring coil
25 is attached to the top, the ear 24 is ground
down until the ear is merely notched to hold the
spring coil 26.

The other end of the spring coil 26 is like-
wise anchored to the anchoring plate 3. As
seen in Figure 4, the plate 13 is provided with a
pair of holes 29 therethrough, through which
the end of the coil is wound. However, in order
to make the surface of the hand adjacent the
fingers flush with the surface of the fingers, the
anchoring plate 3 is ground down until the
upper and lower edges of the anchoring plate 13
are merely notched. The principle involved may
be seen in Figure 6 of the drawings. In full lines
is shown the shape of the plate in the finished
hand, while in dotted outline is shown the original
shape of the anchoring member.

‘An anchoring plate 30 is provided for the third
finger. . This plate has holes 31~ therethrough,
through which anchoring pins may be driven
to hold the plate 38 in proper position in the
hand body 10. This anchoring plate 30 is pro-
vided with a rounded tip end to which a link 32
is pivoted by means of a pivot 33. The link 32
is formed with opposed sides and a connecting
top edge 34 designed to engage & shoulder 35 on
the anchoring plate 80 in extended position of
the fingers to limit the pivotal movement in one
direction.

A second link 86 is pivoted at 37 between the
sides of the link 32. This link 36 is similar to
the link 26, and, as shown in Figure 6, is pro-
vided with an anchoring tip 39 moulded into the
finger tip 40. The substantially helical wire coil
41 is attached to an ear similar to the previously
described ear 24 on the link 36, and is connected
in the manner previously described to the
anchoring plate 30.

The second finger is provided with an anchor-
ing plate 43 having apertures 44 through which
anchoring pins may be driven to hold the plate
in adjusted position. A rounded end is pro-~
vided on the plate 43, and a link 45 is pivoted
thereto at 46. The link 45 is formed of opposed
sides and & connecting top portion 471 which is
designed to engage a shoulder 49 to limit pivotal
movement in one direction.

A second link 50 is pivoted at 51 between the
sides of the link 45, and a finger tip 52 is cast
upon the end thereof. A coil 53 is secured to
the link 58, and to the anchoring plate 43 in the
manner described in detail, forming the body of
the finger. A shoulder 54 on the link 50 is de-
signed to engage the top portion 471 of the link
§5 in extended position of the finger to limit
pivotal movement between the links 45 and 59.
A similar shoulder 55 is provided on the link
20 to engage the top edge 17 of the link 5; and
a shoulder 56 on the link 36 limits the pivotal
movement of this link by engaging the top edge
34 of the link 32.

The first or forefinger construction is seen in
Figure 5 of the drawings, and is similar to the
constructions described. An anchoring member
57 is provided with apertures 58 through which
means may extend to anchor the plate 57 in the
hand body i8. A rounded end is provided on
plate 51, and a link 68 is pivoted thereto at 61.
The link 69 is provided with opposed sides and
a connecting top edge 62, which in extended
position engages a shoulder €3 on plate 51 to
limit pivotal movement.

A second link 64 is pivoted at- 65 between the
sides of the link 60, and supports a finger tip 66,
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A coil spring 67 connects the link 65 with the
anchoring plate §7 in the manner previously de-
scribed. A’ shoulder 69 on the link 64 engagzes
the top edge 62 in extended. position of the finger
to limit pivotal movement,

‘The thumb -of the hand is formed by a long
curved ‘lever 10 which is pivoted upon a -pivot
'pin T -supported by the body of the hand 0.
A thumb tip 12 is either: cast directly on the
end of the lever 180, or is secured thereto in any
desired manner, as by the dowel pin 73.

“An ear ‘14 is provided on the anchoring plate
13, and-a pivot bolt or pin 15 secures a. lever
T6 pivotally thereto. This lever is urged into
one extreme position by & tension spring 11, one
end of which is secured to the lever 16. 'The other
‘end -of the spring, as may be seen in Figure 7
of the drawings, extends through a longitudinally
extending aperture 79-extending from the mech-
anism aperture 11 to the wrist end of the hand.
One end of the aperture 19 is enlarged to form a
portion of larger diameter 80, forming a shoul-
der-81 between the portions of different diam-
eter,

A washer 82 is provided to adjust the tension
of thespring 11. 'The washer is shown in Figures
2 and T of the drawings, and comprises a disk
of metal which is provided with a notch 83 ex-
tending from one edge of the disk to a point be-
yond the center of the disk. The disk is bent
slightly to conform with the pitch of the spring
17, which extends through the notch 83 as seen
in Figure 2 of the drawings. By inserting a too!
such as a screw driver into the notch 83 within
the spring 17, the disk may be rotated in either
direction, thereby screwing the disk farther onto
the spring, or farther off the spring, thereby
changing the tension of the same.

A lever 84 is pivoted at 85 to the free end of
the lever 76. This lever is connected by a lnk
86 to a fixed point on the body 10, such as the
anchoring member 43. - A cord 81 is connected to
a yoke 88, which is pivotally attached to the end
of the lever 84 opposite the end thereof- pivoted
to the lever 76. Obviously, by pulling on the
cord 87, the lever 84 is pivoted about its pivot
point, which is in this case the point of attach-
‘ment with the link 86. As this pivot point is in
front of the lever 18, the pivoting-of the lever 84

acts to move the end of the lever 84 attached ;

to lever 16 forwardly toward the fingers, there-
fore pivoting the lever 16 toward the fingers.

A connecting push rod 90 is pivotally linked
through-the lever 16, and to thelink 208 forming
a part-of the fourth or little finger of the hand.
Therod 80 is bent to pass through an opening

" 91 in ‘the link 20 which, as may be best noted
in'Figure 4 of the drawings, is a distance 92 from
‘the pivot ‘21 connecting-the link 20 to the link
15. Upon forward movement of the lever 76,
the ‘little finger is thus pivoted into extended
position, ‘illustrated in full lines in Figure 4 of
the drawings. When the pressure on the cord
87 is released, the spring 11 pivots the lever 16
back, drawing on the connecting push rod 99 and
pivoting the little finger into the position illus-
trated in dotted outline in Figure 4, which is its
normal position.

A push rod 93 connects the lever 16 to the link
36 to operate the links 36 and 32. The push rod
Is ' bent to extend pivotally through the lever 76,
and extends through the link 36. Forward move-
ment of the lever 76 acts to push the lines 36-and
32 -into extended position. The opening-94 in
the link- 36 is at a distance from the pivot 37
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connecting the links 82 and 36 which is slightly
greater than the distance 92, so that the third
finger is pivoted into extended position slightly
slower than the little, or fourth, finger.

A push rod 95 is loosely linked through the
lever 16, and connects this lever with the link
50 of the second finger. The rod 95 extends
through an aperture 9§ in the link 80 which is
at a distance from the pivot 51 greater than the
distance 82, and. greater than the distance be-
tween the opening 94 and the pivot 31 of the
third finger.

A push rod 97 is loosely linked through the
lever 716 and is bent to extend through an open-
ing 89 in the lever 64 of the first or forefinger.
The distance {89, as shown in Figure 5, is greater
than the distance between any of the other cor-
responding openings and the corresponding ad-
jacent -pivots. Accordingly, if the push rods
moved equal distances, the forefinger would pivot
a greater amount, and move slower than the
other fingers, as the hand was opened. As will
be later described, however, the push rods do
not move equal distances.

Openings are provided through the body {8
to permit the various push rods to operate their
respective fingers. The manner in which this
can be accomplished is clearly understood from
an observation of Figure 1 of the drawings. A
plate, net shown in the drawings, covers the
aperture A1, and a glove is preferably used to
cover the entire hand A.

With reference to Figure 3. of the drawings, it
will be noted that the lever 76 pivets about its
pivet 75. . The point at which the various push
rods are connected to the lever 16 determines the
amount of movement of the push rods.  The
connecting push rod 99 is connected to the fourth,
or little finger; and as the push rod is con-
nected at a short. distance 92 from its adjacent
pivot, it is connected to the lever 16 at a distance
101 from the pivet 75. The push rod: 93 is con-
nected to the lever 76 at a distance 162 from the
pivot 75 which is greater than the distance 101.
This greater distance 102 compensates for the
greater distance between aperture 84 and the
adjacent pivot. The push rod 93 operating the
second finger is connected at a distance 103
greater than the distance 102 from the pivot 72.
This greater distance compensates for the great-
er distance between aperture 96 and the adjacent
pivet 1. The push rod §5 connected to the fore-
finger is connected at an even greater distancs
104 from the pivot 15 and therefore moves &
greater distance than any other push rod. This
compensates for the .greater distance between
the aperture 99 and its adjacent pivet §5. The
variation of the distances between the pivots
between the first and second links of each finger,
and the connection with the push rod compen-
sates for this difference in speed of operation,
as it is desired to open up the fingers equally.

The thumb. is operated by the lever 13 pivoted
at TI. The inner end of the lever 19 is locsely
extended through the lever 716, and forward
movement of the lever 16 pivots the top end of
the lever forwardly, thereby pivoting the thumb
away from the other fingers.

A ratchet 186 is provided on the anchoring
plate 43 which engages the forward end of the
lever 84. Movement of the lever 17§ tends to
raise the lever 84 upwardly to some extent. Such
upward movement can take place when the lever

-84 has been pivoted out of engagement with the

ratchet 106.. However, strain on the fingers. tend-




4
ing to open the sanie acts to create a tendency
to raise the lever 84. As this lever is engaged
with the ratchet, however, the fingers cannot
open until the cord 87 is pulled. This ratchet
106 therefore acts as a lock to hold the fingers
in closed position.

In Figure 9 of the drawings, I have disclosed
an alternate form of construction. This figure
shows a construction of little finger which is
alternative with the construction shown in Fig-
ure 4 of the drawings. In this alternate con-
struction, the finger is not formed of a series of

“links, as in Figure 4, but is formed of a single
rigid member permanently bent. This alterna-
tive construction is particularly designed for
use when heavy articles are to be carried in the
hand. As may be seen, a suitcase could be car-
ried in the hand, and the hook formation of the
little finger will support most of the weight there-
of, relieving the strain on the links, push rods,
lever 16, and spring T1.

The little finger 107 includes an anchoring por-
tion 109 which is similar in formation with the
anchoring plate 3, including apertures (10 for
anchoring pins, and an ear (il similar to the
ear 14 on the plate (3. The lever 76 is pivoted
to the ear Iil when this type of finger is used,
and the anchoring plate (89 is positioned in place
of the plate 13. Holes 112 are formed through
the plate 169 for admission of the end of the
spring coil 26, and the plate 109 is subsequently
ground down as indicated by the dotted lines to
conform with the surface of the hand 18, and to
leave notches in place of the holes 112,

Integrally extending from the anchoring por-
tion 109 I provide a hook-shaped little finger por-
tion 13 having the end thereof embedded in a
finger tip (14. An ear 1i5 near the end of the
finger 113 is drilled to accommodate the outer
end of the spring 26, which ear is later ground
off to provide merely a notch flush with the sur-
face of the spring 26.

The formation of the finger permits heavy ar-
ticles to be suspended from the hand, the little

finger supporting most of the weight of the arti-

cles. Strain is therefore reiieved on the remain-
ing fingers, and accordingly on the remaining
mechanism. The finger (87 is merely substi-
tuted for the little or fourth finger previously
described; and the push red 20 omitted. The
operation of the hand other than the little
finger remains exactly as previously described.
In accordance with the patent statutes, I have
described the principles of operation of my ar-

tificial hand; and while I have endeavored to ;

set forth the best embodiment thereof, I desire
to have it understood that obvious changes may
be made within the scope of the following claims
without changing the spirit of my invention.

I claim:

1. Tn an artificial hand, a hand body, a series
of links pivotally secured thereto, individual
means for operating each of said links, a pivoted
lever in said hand body connected to each of said
individual means, coil spring means for holding
said lever in one position, rotatable means of
greater diameter than said spring through which
said spring means extends engaging hetween
convolutions of said coil spring means.

9. In an artificial hand, a hand body, fingers
thereon including pivoted links, a lever in said
hand body pivoted at one end thereto providing a
free lever end, rigid link pivoting means direct-
1y connecting one of said links of each finger
with said lever at spaced intervals in the same
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direction from the pivot point of said lever with
said body, spring means urging said lever to close
said fingers, a second lever pivoted adjacent one
end to said free end of said first named lever,
means pivotally supporting said second lever in-
termediate its ends, ratchet means engaging the
other end of said second lever to lock the same
from movement, and means for pivoting said sec-
ond lever out of engagement with said ratchet
means.

3. In an artificial hand, a hand body, a series
of fingers secured thereto, each including a first
link pivotally secured to said body, a second link
pivotally secured to each said first link, individ-
ual rigid means pivotally secured to each of said
second links, a lever pivoted adjacent one end
to said hand body movable between two extreme
positions, said individual rigid means pivotally
secured to said lever at spaced intervals in the
same direction from the pivot point of said lever,
whereby a different length of travel is imparted
to each of said individual rigid means, a thumb
lever pivoted between its ends to said hand body,
one end of said thumb lever pivotally secured
to said first named lever, resilient means nor-
mally holding said first named lever in one ex-
treme position to hold said fingers in one posi-
tion, and means actuating said first named lever
to move the same in the opposite direction.

4. In an artificial hand, a hand body, a series
of first links pivotally secured thereto, a second
link pivotally secured to each said first link, a
finger tip secured to each said second link, a
flexible coil connecting each said finger tip to
said hand body, encircling said first and second
links, rigid means enclosed by each said coil
and pivotally secured fo said second link’ en-
closed thereby, lever means pivotally secured at
one end to said body and movable between two
extreme positions, said rigid means being piv-
otally secured to said lever means at spaced in-
tervals in the same direction from the pivot point
of said lever whereby a different length of trav-
el is imparted to each rigid means, a second
lever means pivotally mounted between its ends
having one end pivoted to said first named lever
means, resilient means holding both of said lever
means normally in one extreme position to hold
all of the fingers connected thereto in one posi-
tion, locking means engaging the other end of
said second lever means in said extreme position,
and lever actuating means for drawing said lever
toward the other extreme position.

5. In an artificial hand, a hand body, a series
of first links pivoted thereto, a second link piv-
oted to each of said first links, means connected
to each of said second links for pivoting the same,
a lever means pivotally secured at one end to

‘said body, said connected means being secured to

said lever at spaced intervals in the same direc-
tion from the pivot point of said lever to said
body to impart a different length of travel to
each said connected means, a pivotally mounted
thumb lever, said thumb lever being pivotally
secured to said lever means at a point substan-
tially spaced from the pivot of said lever means
to 'said body to pivot said thumb lever simul-
taneously with said second links.

6. In an artificial hand, a hand body, a series
of first links secured pivotally thereto, a second
link pivoted to each said first link, a pivoted
lever pivoted at one end to said hand body, a
rigid means pivoted at one end to each of said

-second links, said rigid means pivotally secured

to said lever at spaced intervals in the same di-
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rection from the pivot point theresf to impart a
different length of travel to each of said rigid
means upon pivotal movement of said lever, a
second lever pivoted between two extreme posi-
tions to said first named lever for actuating the
same, means pivotally connecting said second
lever intermediate its ends to said hand body,
and a latch engaging said second lever in one
extreme position thereof to prevent movement of
said second lever by movement of szid first
named lever.

7. An artificial hand comprising a hand body
having a series of fingers articulated therecn, g
lever pivoted at one end to said body, members
connecting said fingers with said lever, said mem-
bers engaging said lever at psints spaced from
the point of pivotal attachment thereof to said
body, a second lever pivoted to said first named
lever and extending forwardly and upwardly
therefrom, a link loosely and pivetally connected
to said second lever intermediate the ends there-
of, a pull cord secured to the forward end of said
second lever and extending rearwardly therefrom,
and a locking means engaging the forward end
of said second lever to prevent said forward end
of said second lever from being pulled upwardly
by pressure on said fingers.

8. An artificial hand comprising a hand body
having a series of fingers articulated thereon, a
lever pivoted at one end to said body, members
connecting said fingers with 'said lever, said
members engaging said lever at points spaced
from the point of pivotal attachment thereof to
said body, a second lever pivoted to said first
named lever and extending forwardly and up-
wardly therefrom, a link loosely and pivotally
connected to said second lever intermediate the
ends thereof, a pull cord secured to the forward
end of said second lever and extending rear-
wardly therefrom, and ratchet means including
a series of teeth engageable with the forward end
of said second lever to prevent said second lever
from being pulled upwardly by pressure on said
fingers.

9. In an artificial hand, a hand body, a series
of fingers pivotally secured thereto, individual
means for operating each of said fingers, connect-
ing means in said hand body connected to each
of said individual means, coil spring means for
resiliently holding said connecting means in one
position, a rotatable disc of greater diameter
than said spring having a slot therein through
which said spring extends, and shoulder means
on said hand body against which said disc en-
gages, said disc means extending between con-
volutions of said spring means.

10. In an artificial hand, a hand body, a series
of fingers articulated thereon, a connecting means
movably mounted in said hand body, members
connecting said fingers with said connecting
means, a rotatable disc of a diameter greater
than said spring, a substantially radially extend-
ing slot in said disc extending to a point adja-
cent the center of the dise, and a shoulder on
said hand body against which the periphery of

<

10

20

25

30

35

40

50

55

60

a5

5

sald disc may engage said spring extending be-
tween convolutions of said spring.

11, In ar artificial hand, a hand body, a series
of fingers articulated thereupon, finger actuat-
ing means secured to said fingers, a connecting
means movably mounted in said hand body se-
cured to all of said finger actuating means, a coil
spring secured to said connecting means, said
hand body having an elongated passage through
which said spring extends, a shoulder encircling
said passage on the end thereof most distant from
said conmnecting means, a disc engageable with
sald shoulder, said coil spring extending through
said disc so that said disc extends between con-
velutions of said spring.

12. In an artificial hand, a hand body, g series
of fingers articulated thereon, rigid means se-
cured to each of said fingers, a connecting mem-
ber connected to all of said rigid means, a thumb,
a lever having one end extending into said thumb
for actuating the same, a pivot connecting said
hand body to said lever intermediate its ends,
the other end of said lever heing directly se-
cured to said connecting member, and means for
actuating said connecting member.

13. In an artificial hand, a hand body, a series
of fingers articulated thereon, a transversely ex-
tending connecting means movably supported
within said hand body, rigid means connecting
said fingers to said connecting means, spring
means secured between said hand bedy and said
connecting means to hold said fingers normally
closed, a thumb on said hand body, a lever pivoted
intermediate its ends to said hand body having
one end thereof extending into said thumb to
actuate the same, the other end of said lever be-~
ing secured directly to said connecting means,
and means for moving said connecting means
forwardly in said hand body to open said fingers
and to pivot said lever in said thumb.

14. In an artificial hand, a hand body, fingers
articulated thereupon, finger actuating means
secured to each finger, connecting means con-
necting said finger actuating means, spring means
secured to said connecting means to urge said
fingers toward one extreme position, a lever
pivoted intermediate its ends, said lever being
pivoted at cne end to said connecting means,
means secured to said lever for manually actu-
ating said lever and a locking means engageable
with the other end of said lever in one pivotal
position thereof,.

15. In an artificial hand, a hand body, fingers
articulated thereupon, finger actuating means se-
cured to each finger, connecting means connect-
Ing said finger actuating means, spring means
secured to said connecting means to urge said
fingers toward one extreme position, a lever
pivoted intermediate its ends, said lever being
pivoted at one end to said connecting means,
means secured to said lever for manually actuat-
ing said lever, and a ratchet comprising a series
of suporposed teeth engageable with the other
end of said lever in one pivotal position thereof.
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