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T'o all whom it may concern:

Be it known that I, Wirtiam T. Carnes,
a_citizen of the United States, residing at
Kansas City, in the county of Jackson and
State of Missouri, have invented certain
new and useful Improvements in Artificial-
Hand Mechanism; and I do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will
enable others skilled in the art to which it
appertains to make and use the same, ref-

‘erence being had to thé accompanying

drawings, and to the letters of reference
marked thereon, forming part of this speci-
fication. v :

My invention relates to improvements in
artificial hand mechanism for operating the
fingers thereof, and has for its object means
contained in the hand which operate to pos-
itively move the fingers to open and close
them, and hold the fingers stationary at any
point in their movement; and also operat-
ing to reverse the movement of the fingers,

.ag desired; or allowing the continued move-

ment of the fingers in the same direction,
the same being operated as desired by the
wearer, by suitable means extending there-
from: to the usual shoulder harness utilized
for operating artificial arms and hands.

The features of my invention are herein-
after fully set forth and described and illus-
trated in the accompanying drawings, in
which — ‘

Figure 1, is'a top or plan view of a hand
and fore-arm with parts of the hand broken

away, showing a top or plan view of my -

improved mechanism.
Figure 2, is a side view of the same with

parts: of the side of the hand and front
40

finger broken away, showing a side view in
elevation of my improved mechanism.
Figure 3, is an enlarged, vertical, central
section of my. improved mechanism.
Figure 4. is'an enlarged hottom plan view
of ‘'my improved mechanism. o
Figure'5, is a view in elevation of the re-
versing device of my improved mechanism.
Figure 6, is'a view in elevation of a part

=

 of the same.
50

Figiire 7, is'a sectional view of a portion

of the reversing mechanism o' the line 7
in Fig, 5.

Figure 8, is a view in elevation of the
gears of the reversing mechanism.

Figure 9, is a sectional view of parts
thereof on the line 9 in Fig. 3.

TFigure 10, is a sectional view of the same
on the line 10 in Fig. 3. ,
. From the above drawings it will be ob-
served that my improved mechanism is
mounted in a cavity formed in the body of
the hand, between the back A and the inside
A’ thereof, and is secured to the back A
and the inside A”. o

In slots B in the outer end of the hand
body I pivot fingers C C’ in the usual man-
ner; and in the hand body adjacent to the
finger pivots B’, I mount a transverse rock-
shaft D provided on'its lower portion with
arms ¢ to which T pivot finger operating
levers @” which are centrally pivoted on
pivots ¢ adjacent to the inside faces of the

finger sections C. The outer ends of these

levers d’ are pivoted to the inner ends of
levers d? ‘adjacent to the rear of the joint

C?, uniting the otiter section C’ of the fin-
.ger to the inner section C thereéof; and the

outer end of the lever d2 is pivoted at ¢’
to the outer section C of the finger, so that
when the rock-shaft D is rotated the levers
d’ d* operate the finger sections C C’ to

.open and close them in the usual manner.

For rotating the rock-shaft D, T provide
a segmental gear-arm D’ extending hori-
zontally rearward therefrom, which is en-
gaged by a worm E; this worm E is mount-
ed on a vertical shaft E’ secured between
an upper frame F and a lower frame F’, re-
spectively secured to the insides of the back
A and inside A’ of the hand body; and on
the shaft E’ below the worm E there are
secured gear wheels G and G’. -
_ Between frames F and F’ at the rear of
the worm  E there is rotatively mounted a
vertical shaft H, on the periphery of which
there is a loosely mounted gear wheel T
intermeshing with the gear wheel G; and a
like gear wheel I’ intermeshing with an
idler gear 12 (see Fig. 4) whereby the ro-

“tation of the shaft H, through the gears
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I and G rotates the worm E in one direc-
tion, and when through the action of the
reverser mechanism H’ (hereinafter de-
scribed) the connection of the shaft H with
the gear wheel I is released and returned
to its normal position, and the connection
of the gear wheel I’ established, when the
shaft H is again rotated, the shaft H en-
gages the gear wheel I’) and through the
idler I2 and gear G’ rotates the worm E in
the reverse direction.

The reverser mechanism above referred
to comprises substantially a reverser H’
(see Fig. 6) eccentrieally mounted in the
shaft H, so as to rotate therein (see Fig.
3). The stem of the reverser H’ is pro-
vided with slots 2 % having projections A’
therein adapted to engage the ends 7 and 7
of the spring actuated dogs J and J” mount-
ed in the shaft H and operating through
slots 7 and ¢* in the hubs of the gear wheels
T and I’ to engage and rotate said gear
wheels in unison with the-shaft H; and
when the projections A’ in the slots % and %
engage and move the ends 7 and j° of said
dogs J and J’ outward, the opposite ends
of the dogs J and J’ are depressed and dis-
engaged from the hubs of the gear wheels
T and I’ (as clearly illustrated in Figs. 38,
5, 7. 9 and 10) which permits the shaft H
to rotate freely within the hubs of said gear
wheels.

To accomplish this the reverser H” is pro-
vided on its lower end with a ratchet H2,
which, as the shaft H is rotated, is engaged
at ‘one point in its rotation by a spring
stop 7 on the end of the shaft H. and the

‘ratchet H2 is also engaged at another point

in its rotation by a stop 7 on the frame I,
which operates to cause the partial rotation
of the reverser H’ in the shaft H. and bring
the proiections 4’ in contact with the ends
i or 4" of the dogs J or J’, which are raised
thereby so that the onposite ends thereof are
out of contact with the ends of the slots in
the hnbs of the gear wheels I or I’, as the
case may be. This operates in such manner

that but one cear wheel T or T’ is rotated

at a time by the rotation of the shaft H,
and thereby rotates the worm E during one
forward rotation of said shaft H, and in the
opposite direction during the succeeding
forward rotation thereof.

The shaft H is rofated in one direction by
an eperating cord K which extends from a
snool /2 on the upper end of the shaft H,
which onerating cord leads back to the or-

dinary shoulder harness (not shown) used

for operating artificial arm and hand mech-
anism,. and in.the opposite direction by

‘means . of a flexible connection L leading
.around:the shaft I in the opposite direction
~from the operating cord K, and leading

therefrom to one arm M of the bell-erank
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478

hand, while a spring N extends from the
other arm M’ to a point in the back A’ of
the hand, whereby the shaft H is rotated in
the direction opposite to that caused by the
operating cord . ,

In operation, the wearer; by putting ten-
sion on the operating cord K rotates the
shaft ¥, carrying the reverser H’; this op-
erates to move the fingers C €’ to close or
open them as the case may be; and this
movement can be continued by continuing
the tension on the cord X, to any desired ex-
tent. If, however, it is desired at any point
in the movement of the fingers, to move them
either in the same direction or in the oppo-
site direction, continued tension on the cord
¥ will continue the movement; or the relax-
ing of such tension will allow the spring N
to rotate the shaft H in the opposite direc-
tion; which, through the action of the re-
verser H’ hereinbefore described, will op-
erate through the gears I or I’, as the case
may be, to release and reverse the movement
of the fingers C C’ as may be desired. -

From the description of the mechanism
and its operation hereinbefore described, it
will be observed that the fingers can be posi-
tively opened or closed, and that this move-
ment can be stopped at any point, and re-
tained or reversed d4s may be desired.

Having thus described my invention so as
to enable others to construct and utilize the
same, what I claim as new and desire to se-
cure by Letters-Patent is— -

1. In a device of the character described,
a frame, a shaft mounted in said frame, gear
wheels loosely mounted therein, dogs for
connecting said gears with the shaft, and re-
versing. mechanism mounted in said shaft
adapted to operate said dogs to connect said
gears with said shaft. ‘

9. In a device of the character described,
a frame, a shaft mounted therein, means for
rotating said shaft in both directions, gear
wheels loosely mounted on said shaft, dogs
mounted in said shaft for engaging the gear
wheels therewith, and.a reverser mounted in
said shaft for alternately engaging and op-
erating said dogs, and means to. rotate said
reverser. :

3. In a device of the character described,
a frame, a shaft mounted therein, cord mech-
anism for operating said shaft in one direc-
tion, and spring mechanism for operating it
in the other direction, gear wheels loosely-
mounted on said shaft, dogs mounted in said
shaft for engaging said gear wheels there-
with, a reverser eccentrically mounted in
said shaft, alternately engaging and operat-
ing said dogs, and stop mechanism engaging
gaid reverser and limiting the rotation
thereof.

4. In a device of the character described,
a hand, fingers hinged thereto, a frame se-

cured in the body of the hand, rock-shaft 1
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and worm mechanism for moving the fingers,
gears on the worm, a shaft mounted in said
frame, gears loosely mounted thereon engag-
ing the gears on the worm, dogs in said shaft
for engaging the gears thereon, a reverser
mounted 1n said shaft operating said dogs
to alternately engage the gears therewith,
and stop mechanism to control the rotation
of said reverser in the shaft.

5. In a device of the character described,
a hand, fingers hinged thereon, rock-shaft
and lever mechanism for moving the fingers,
a segmental gear on said rock-shaft, a worm
engaging said gear, gear wheels connected
with said worm, a frame secured in the hand
body at the rear of said worm, a shaft mount-

2

ed in said frame, gear wheels loosely mount-
ed thereon, one of which engages with one
of the gears on said worm, and the other
with an idler gear communicating with the
other gear on said worm, means for rotat-
ing said shaft in both directions, dogs
mounted in said shaft for engaging the gears
mounted thereon therewith, a reverser eccen-
trically mounted in said shaft for alternately
operating said dogs, and stop mechanism on
the end of said shaft and on the frame, for
controlling the rotation of said reverser in
said shaft.

In testimony whereof I affix my signature.

WILLIAM T. CARNES.
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