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UNITED STATES

PATENT

IGNATIUS STOFFEL, OF WASHINGTON, DISTRICT OF COLUMBIA.

IMPROVEMENT IN ARTIFICIAL ARMS.

—

specification forming part of Letters Patent No. 43,8%6, dated January 10, 1265.

do all whom it may concerm:

Be 1t known that I, IGNATIUS STOFFEL, of
Washington, in the District of Columbia,
have invented a new and useful Improvement

in Constructing Artificial Arms and Hands;

and I do hereby declare that the following is
a full, clear, and exact description of the con-

struction and operation of the same, refer-.

ence being had to the annexed drawings,
making part of this specification, in which—

IFigure 1 is a perspective view showing the
arm and hand extended. Fig. 2 is a section

showing the position of the different me-

chanical parts—ifirst, by black lines, the arm
and hand being extended; secondly, by red
lines, the arm being bent and hand closed, as
shown 1n Fig. 3, which represents a perspec-
tive view of the arm bent and hand closed.
Fig. 4 represents the arm in the same position

‘asshown in Ifig. 3, the hand being only turned

inward around the wrist-joint., Ifig. 5 is a
side view of the hand whenopen; and Fig. 6 is
a similar view of the hand when closed, ex-
plaining more fully the movements of the dif-
ferent parts. Iig. 7 1s a perspective view
showing the arm extended and hand closed.
Hig, 8 18 a section showing the position of the
difterent mechanieal parts—ftirst, by black
lines when the arm is extended and the hand
closed; secondly, by red lines when the arm
1s bent and the hand opened. Iigs.9 and 10
are to explain the operation of the ratchet-
bar, catch, and trigging-spring. Ifigs. 11 and
12 are to explain the manner of attaching the
artiticial arm or arms to the body, the man-
ner of transmitting motion to the different
mechanical parts of the arm and hand. and
the different motions which can be performed
by my artificial arm and hand.

Similiar letters of reference in each of the
several figures indicate corresponding parts.

This 1nvention relates to certain new and
important improvements whereby artificial
arms and hands may be attached tothe stumps
of the upper arm, (humerus,) and whercby mo-
tion may be transmitted to the different parts
of the same by certain movements of the
stump ; and 1t consists, first, 1n the peculiar
construction of the fork-lever @, pivoted to

the curved part, representing the elbow at 0,

leaving the whole space of the metallic tube
¢, representing the upper arm, for the recep-
fion of the stump; second, in the peculiar

—

| construction of the trigger d with the cateh

¢ and trigger-spring f, pivoted at ¢ to the arti-
ficial forearm Ak, by which arrangement the
fork-lever may be detached from the rod 7
and the hand kept closed independent from
the movement of the arm or stump; third, in
the construction of the rod ¢ and ratchet-bax
k, connected with the stirrup I by the spring
m, securing to the artificial arm the elasticity
of the cartilages of the natural arm; fourth,
in the peculiar construction of stirrup I with
gutde n» and elastic projections o o, receiving
the lower ends of springs p » p » and thumb-
lever ¢, by which arrangement the movements
will be performed noiselessly, and the removal
of one or all of the springs p p p p for the pur-
pose of repair will be greatly facilitated;
fitth, in the peculiar construction of the fingers
representing the phalanxes by wooden blocks
Joined by metallic articulations and. operated
by the springs p p p p,avoiding all levers, cat-
gut, or'strings; sixth, in the arrangement and
peculiar construction of the thumb » with
thumb-lever ¢, swinging around joint s ;
seventh, in the construction of the wrist-joint;
eighth, 1n covering the palm of the hand and
the inner surface of the thumb with an elastic
substance, such as india-rubber, buckskin, or
equivalent; ninth, in the manner of trans-
mitting the motions of the stump of the upper
arin to the different parts of the artificial arm.

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe 1ts construction and operation.

The motions of the limbs which take place
in obedience to the commands of the will are
executed by muscles connected in certain
masses and united to tendons, which are fixed
to the bones. They constitute the voluntary
muscles. The musclesare capable of contract-
ing and thereby performing most of the ani-
mal motions. Some motions are not executed
by museles, but by the elasticity of the carti-
lages, which may restore it after it has DLeen
moved out of its natural state. |

According to the preceding views, I rep-
resent the four tendons of the ¢ flexor pro-
fundus” by the elastic metallic bands or steel
Springs p p p p, fastened at their upper ends
to the lastphalanxes #// ¢/ ¢/ ¢/, by hinge-joints
or their equivalent, and at their lower ends to
the stirrup ! by means of the screws x ¢ ¢ .
This stirrup [ consists of a metallic case of
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 the shape shown 'on the drawings, inclosing ;mtched bar k are: attached both bung gmded ;

~ two india-rubber bands projecting on both
SRR ;S1des at 0 0, which india-rubber bands: sepa-
~ rate the sprmﬂs ppp p from the metallic case

B o of stirrup [, permitting a change of their in-
i selination to each other without causing’ noise | .
‘The projecting portions o o of the | ;m, regulatmﬂ' thereby the pleﬁsure

________ - or friction.
 india-rabber will prevent any friction or noise
. in case the stirrap ! should come in contact

~gion of the hand. The stirrup I is guided by

SEFS flow if required, and one end -of,them will be

. ;]- ellllSph&BIl(_&l the last phalamxes tobe shaped |.
- and recewe in sma}.] ;;

SRR RN ERRREES ?talough the centel of the hemlbphellﬁfﬂ Pm't :

- phalanxes ¢ ¢ £ £ passes an axis, w0, connect- |

" ing the four fingers with the: metalhc casing

o with the metallic case forming the palmar re-

~ therodyin its forward and. baodeld move-

- ments.
- The pha]anxes are made of WOOd and hol

of the phalanxes ¢’ ¢ ¢ " and #" t// /71",

representing the palmar region oi' the hand,
. to which, at the proper place, is hmged the |
AR thumb 7 w1th the .hm.ge J.omt $.

- on the Stlrrup I

The palm of the hand 1S formed by a metal-
lic plate, 2, covered with buckskin to receive
the pressule of the finger ends or of the ob-
ject taken hold of.and screwed to the metal-
lic casing mentioned above. Thus it may eas-
ily be removed to msmct or repair the mech-
anism,

By moving the stirrup backward—viz., to
ward theelbow—rthe fingers will be contmcted

and the thumb, by the action of the thumb-

lever ¢ and guide =, pressed against the fore-
finger, the eye of guide » being of suchlength
as to allow the fingers to bend to a certain ex-
tent before the thumb is moved. By moving
the stirrup forward—viz.,toward the fingers—
these will be extended and the thumb dr&w
outward.

The lower part of the metallic hand- -Casing
is properly curved and pivoted to the metallic
socket A by the pivots B B, to allow a lim-
ited in and outward movement of the hand.
The socket A incloses the fore end of the me-
tallic tube A, representing the forearm, and 1s
secured to that tube by the pins © O, running
in two slits, allowing to turn the Socket and
with it the hand alound the axis of the fore-
arm. -

The lower part of the stirrup [ is provided
with two pins, H H, which serve as rests for
the strong spring m, to which the rod ¢ and

a sht ' ”V[ 'for the passage ot the tork lever' . | B

o Llastlc ]_)1 essure md thel eby to f&cﬂltate the5 1y whereby the ﬁngers of the ha-nd -w-lll be; SRR

The lower; |
- [ will be moved forward, and this movement .
| will be transmitted by means of pin I.to the -

‘rod ¢ and stirrup I, whereby the fingers of the =~

.

| me I 01 the fork lever @, constmcted as r@p. o ; -
_;resented In the dmrvmgs, and pwoted to the:

All parts of the described mechanism are

zconstruﬂted of such: proper dimensions that
when the arm will be extended the hand will g
| ;be op ened and the pm I of fork le?er o will.
 Through the center of the hemlaphere of the | |

I‘rom the foregomg 113 w111- be. easﬂy pel SR

;cewed that by bending the arm—viz., by turn- 3

ing the forearm amund the pivots L L—the
‘point b, ¢
That pa,rt |

carrying the end of the fork-levera, - X

Wi]l' be’ dmwn-baekwwrd as shown in PIW Z: R

closed By extending the arm the pointd = } i

hand will be opened.

Near to the socket A is placed the trigger
d, with ihe catch e, guided by the cross-bar E,
and connected at the lower end with the tmg
oer-spring f, which is itself pivoted to the tube
L at g. Thetrigger disprovided with a notch,
D, and a pin or projection, K. The latter is to
serve as a stop by drawmg the trigger out-
ward. The former will keep the trigger in its
position when pulled inward. 1t will be seen
that by pulling the trigger inward the end N
of spring fwill be pressed upward, and thereby
lifting the pin 1 of the fork- lever out of the
notch F. Then the arm may be freely bent
without moving the fingers of the hand, be-
cause the fork-lever slides over the rod 4, as
fully explained by Fig. 8; but when the trigger
is pulled inward while the arm is bent the
catch e will take hold of theratehet-bar &, fixed
to rod ¢, and the end N of spring f will be
pressed upward, thereby lifting the pin I of
the fork-lever out of the notch F, as in the for-
mercase. Then the arm may be freely moved
in any way without opening the hand or oth-
erwise changing the position of the fingers.
Therefore, when the trigger is drawn out, the
hand will be open, while the arm 18 stretched
and will be more or less closed by bending the
arm and reversed. Whenthe triggeris pulled
inward while the arm 18 stretched, the hand




£5,876 - B 3

will remain open by bending the arm to any
extent; but when the trigger is pulled inward
while the arm 1s bent, the hand will remain
more or less closed and the arm can be moved
freely,

The spring P (shown in blue lines on several
of the figures) passes through the rings Q and
R, fixed to the tube ¢,and is fastened with one
end to the tube & at S, and with the other end
to a proper point, T, (Figs. 11 and 12,) of the
bandage, securing the artificial arm to the
stump and body. By this arrangement the
arm will be bent more or less by correspond-
ing movements of the stump, increasing the
distance between the nivots L L of the fore
and upper arm and the fastening-point T of
the string to the bandage.

Having thus fully described the construc-
tion and operation of my invention, I will now
state what 1 claim as new and desu:'e to secure
by Letters Patent:

1. The peculiar construction of my artifi-
cial hand and wrist joint, the palmar region
of which is represented by a hollow metallic

case with an elastic palm, the phalanxes ¢ ¢ tt,
¢t ¢ ¢, and ¢ ' " 1", operated by the
Springs p p p p, representm o the four tendons
of the flexor profundus, and articulated by
the guide-rings u % u u, representin g the ten-
dinous bands at the corresponding’ places of
the natural hand, also the hinged thumb and
the thumb-lever ¢, representing the ‘flexor
brevis pollicis,” in combination with the stir-
rup ! and the spring m, by which arrange-
ment the elasticity of the cartilages of the
natural hand is secured, as described within.

2. The peculiar construction of rod 4 and
ratchet-bar k, in combination with the fork-
lever «, fastened to the elbow, and the con-
structlon and arrangement of the trigger d
with catch e and trigger-spring f, as specified,
and for the purpose set forth.

3. The arrangement of the rings R and Q,
guiding the string P°, as deseribed within.

IGNATIUS STOFFEL.
Witnesses: |
W. 1. KAMMERHUEBER,
PETER VIERBERCHEN.
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