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1

This invention relates to artlﬁcxal arms for use
in cases of. amputation .ahove .the elbow, of ‘the
type’ comprlslng an elboW joint  operable by .a.
ﬂexmn cord, wire or fhe like to flex the arm.
The flexion cord, as is well known, is actuated by
shoulder movement chest movement or. pedal
movement of the person ﬁtted with the arm.

It has been ploposed to fit such an arm with a

hand, and to’ utilise the tractlon of the flexion :

cord to work the hand, usually by-pulling a pivoted
thumb o’ open pos1tlon in relation to.-fixed fingers.

10

against the action of a spring. . In the case of this:-

knowh, constructlon however only that part.of .

the tractmn of the. ﬂexmn cord over and’ ahove
that required to fHex the arm . was available to

15

work the hand, the major part. of the traction .

being utilised to ﬂe\: the arm or, where the elbow

Jomt ‘has been locked in adJusted position, being

mpended in takmg up - lost motlon As . the
smount of movement which can be given to the
flexion. cord is at best small, the hand cannot be
satlsfactorlly opez'ated in this way.

20

The. _invention p1ov1des an artificial ‘arm for:

use In cases of amputation above the clbow, and.
comprlsmg an elbow Jomt for enabling the.arm

to be flexed, ‘a drlvmg member for imparting

mévement to a hand or other appliance, an-op- .

erating member actuable by a flexible: cord, and

a selector mechamsm for coupling; the -operating. -

member at will either to the elbow joint or to the:

dmvmg member, and tnereby pelmlttmg of .sepa=

rate and mdependent operatmn of the elbow joint .-

and of the drivmg member under the control of
the flexion cord..

By, employmg a, selector, mechamsm Wh1ch can . g;

couple the ope1 ‘ating member.at wiil either to the

elbow, joint. or'to the driving member, the whole.
of ‘the ‘pull "of the fleXion. ‘cord. is avallable for
operatmg the selected member i. e, either for..

flexing the arm or for working the hand or other
appliance.

The” arm accordmg to the mventlon w111‘

part of whlch w111 be ﬁtted the hand or other a,p-.v
phance, €. a spht hook or screw drlver to Whlch L4

iﬁg Umte “States applica- .

Ta-my
tion-Serial No 662 650, Aled April ‘16, 1946, now
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Ind.10(
“the bucket to enable the

Patent. No.'2,427,974. . In some -cases, however; it
may be desirable to couple a screw driver or other
appliance -directly to:the: elbow ‘joint, in-which
case-the forearm unit.may be dlspensed with.,

T is prefelred to» employ, -a5 the- driving mem-
ber, one which'receives.a . rotary ‘movement when
coupled:by:the selector mechamsm to the operat-
ing member; and is- automatlcally reversed after
each opera,tmn. .:8ueh: & reversible rotary driving
member: is. particularly convenient, - since it -en-
ablésiia-hand -of the- constructlon descrlbed in
B W. Hobbs! .United: States apphcatlon Serial-No.
644,408; ‘filed: February 3, 1946;-now -Patent "No.
2,464, 5'.77 toube. utlhsed in--conjunction with ‘the
arm. the. subaect of the! present 1nvent10n -Pref~
erably a:manually. opérable means e /g, a pro‘]ect-‘
ing push Jbutton Whlch can he: operated ‘hy-the
other hand. or: by pressure of- the arm- against a
table or, other surface is prov1ded for disabling
the reversing mechamsm S0 enablmg the driving
member to be- contmuously ‘rotated in-the same
direction by repeated: tractron of the ﬂexmn cord,
ThlS is desn able’ when'a Screw driver apphance is
ﬁtted to the arm. - :

I & breferred Torm; the arm accordmg to thev
mventmn compnses a buc for attachment to

ounted to rotate in relatmn to.-

and a selector mech m for couplmg the opera,t— ;

‘ing member at will either to.the. tube.or. to the

gearing, tractlon on -the. ﬂexron cord serving:. to
i e tube or. ‘the driving member ac=.:

F1g ‘1 1s a. perspectw\ .‘wew of the aim =
Pig, 2 is a perspective view of the forearm
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supporting structure and part of the elbow
mechanism,

Fig. 3 is a vertical section through the elbow
mechanism drawn on an enlarged scale as com-
pared with Figs. 1 and 2 and showing the parts
in the position they occupy with the selector
mechanism set for flexion of the arm and with
the operating member in home position,

Fig. 4 is a section on the line IV—IV in Fig. 3,

Fig. 5 is a sectional plan view of the elbow
mechanism, taken on the line V—V in Fig. 3,

Fig. 6 is a section on the line VI—VI in Fig. 5,

Fig. 7 is a section on the line VII—VII in Fig, 5,

Fig. 8 is a view similar to Fig. 6, but showing

the parts in the position they oceupy with the -

selector mechanism set for operation of the driv-
ing member and with the operating member
moved somewhat away from home position,

Tig. 9 is g part sectional view showing an alter-
native form' of latch for locking the forearm
against rotary movement in relation to the upper
arm, and ‘ . ‘

Fig. 10 is a diagrammatic perspective view of an
alternative form of elbow mechanism which pro-
vides for pronation and supination of the hand as
the arm is flexed. .

Like reference. -characters denote like parts
throughout the figures. ; .

The arm (see Fig. 1) comprises a bucket {{, of

leather; or other suitable material; to fit the stump, -

and a forearm-unit 12-enclosed in a plastic sheath
13. A flexion cord (4, which is attached to the
wearer’s harness in the usual way, serves either to
flex the forearm, or to effect rotary movement of
a-drive shaft 15 according to the setting of a se-
lector mechanism controlled by a selector lever 1§
- operable by a snatch-pull cord {1. As will be
readily understood the cord 1T is-worked by the
chest muscles to operate the selector lever 16, and

the flexion cord (4 is worked by the back muscles 4

to perform the operation selected by the lever (6.

The forearm carries a wrist fitting 18 of the con-
struction -described in copending United States
application Serial No. 662,650 aforesaid, to which
an artificial hand or other appliance can readily
be fitted as described in said application, rotary
movement being imparted to the hand or appli-
ance from the shaft 15 to operate the same by a
barrel 19 in the wrist fitting, which engages 2 driv-
ing member in the hand or appliance as described,
in the case of a hand, in United States application
8erial No, 644,498 aforesaid. :

The skeleton structure of the forearm unit te,
enclosed within the plastic easing 13, is shown in

Fig. 2" Tt consists of a pair of light metal side ¢

members 20 united by cross bracings 21 and se-
cured at their upper ends by screws 22 to g cylinder
23 (see also Fig. 4). ' At their lower ends the mem-
bers 20 -are secured to the wrist fitting 18 (not
shown in Fig. 2) by screws passed through holes
124 in the members 20. )

Theé cylinder 23 is rotatable in trunnion hear-
ings 24-fixed to, and supported by webs 25 from,
a ring fitting 26 carried by the bucket (see also
Fig. 3). - The ring fitting 26 is outwardly flanged
at its upper end and rotatable in relation to an
inwardly flanged ring fitting 271 (Figs. 1 and 3)
fixed to the lower end of the bucket I1. A plastic
cap 28 is fixed to the Iower end of the ring fitting
26 and serves as a housing for the elbow mecha-
nism, being provided with s slot 29 (Fig., 1)
through which the drive shaft 15 may pass.

It will be noted from Figs. 2 and 3 that the axis
of the cylinder 23 is forwardly offset from the axis
of the bucket and ring fitting 26, instead of in-
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tersecting the axis of the bucket as is normal
practice. This has the advantage that the fore
arm can pe flexed through a larger angle in rela-
tion to the upper arm. It also permits of shaping
of the plastic cap 28 with a forwardly bulged por-
tion as shown in Figs, 1 and 3—the plastic sheath-
ing being cut-away as indicated at 38 in Fig. 1
Yo enable it to move over said forwardly bulged
portion as the arm is flexed. This shaping of the
cap 28 is of advantage as reducing the tendency
of the wearer’s clothing to be caught between the
forearm and upber arm, as compared with nor-
mel construetions in which the cap is hemispheri-~
cal. .

The flexion of the forearm is limited by a stud
31 (Fig. 2) on the eylinder 28 which projects up-
wardly into a slot 32 in the left hand trunnion
24, the ends of the slot 32 defining the limiting up
and down position of the forearm in relation to
the upper arm. The cylinder 23 is provided with
8 number of holes &3, two of which are seen in
Fig. 2, which are engaged by a locking bolt 34
(¥ig. 4) as later described to lock the forearm in
adjusted position, a hole 35 being provided in the
right hand trunnion 24 to allow the bolt 24 to
move into locking position.

The forearm is rotatable about the axis of the
upper arm by virtue of the rotatable mounting of
the ring fitting 26 in the ring fitting 27, and is
normally locked in adjusted position by engage-
ment of a ball 26, pressed by a spring 317, in one
of o series of recesses 88 in the member 27 ag
shown in Fig. 3. If the wearer wishes to alter the
setbing of fitting 26, and therefore of the fore~
arm, in relation to fitting 27, he can do so by push-

- Ing on the forearm and moving it round to.the
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desired position, whereupon the ball 36 will engage
with another of the recesses 38 to relock the fore-
arm.” This rotational movement of the forearm is
limited by upstanding studs 39 on the fitting 26 in
cooberation with an inwardly projecting stud 48
on the fitting 21 (sée Figs. 3 and 5). ] :

Fig. 9 shows an alternative and more positive
form of lock, which should preferably be used in
conjunction with the ball lock shown in Fig. 3.
This alternative lock comprises a latch 41 , pivoted
at. 42 to the fitting 26 and projecting through a
slot 43 in fitting 26. This latch is spring pressed
by a spring 184 into engagement with a selected
oene of a number of slots 145 in fitting 27, and re-
quires downward pressure on its projecting end to
release the fitting 26 for rotation in relation to the
fitting 27. R o

On the cylinder 23, and between the trunnions
24, is rotatably mounted a bpulley member, com-
prising a pair of spaced rings 44, 45 (Figs, 3-6)
united by a bridge piece 46: ‘The ring 44 is formed
with a pulley groove 41 (Fig. 4) for the flexion
cord and also with an outstanding grooved flange
48 to accommodate the tension spring 49. This,
as shown most clearly in Fig, 6, is fixed at one end
by a screw 58 to the pulley member, and at the
other to an upstanding bracket 5i fixed to the
ring fitting 26. The spring 48 normally retains
the puiley member in the home position shown in
Figs. 3-6, but traction on the flexion cord 14 will
be effective to. move the rulley member anti-clock- .
wise from this home position as seen in Fig, 6.

Rotary movement of the Dpulley member is ef-
fective, according to the setting of the selector le-
ver 6, either to flex the arm or to impart rotary
movement to the drive shaft 15 to cause the same
to operate the hand or other appliance fitted to’
the wrist mechanism (8, '

. -The’ selector lever 16
(Fig. 5) is constituted by & cranked extension of .
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& shaft 92, to which is fixed.a slegve 5% carrving
outstandmg arms, 54 55. - As shqwn in Big. 4, a
leat spring 58 fixed fo. the ring fitting: 26 COODEr~
ates with one or. other of two notches 57 in a
member 58 fixed - t0.: shaft 538 tio hold the selector
lever 18 in adJusted positlon By q snatch puill
.on the cord ll (Fig. 1) the lever I6. can-be raised

is rotated antl ClOCkwlse
with the lower. of thet
lﬁ can be retumedX to. ‘t‘

arm. T-he arm, 54, has a slot 59 ¢

a.pin 60 on the bolt 34 and inth

lever A6 the arm 54, holds the bolt. 1

in- Fig, 4, to. permit, the cyhndez: 23 to TOba e¢ in

the trunmons 24 ’l.‘h other arm 55 en.the:sleeve
8.

racket 63 ‘10,8 part-civeu-
lar channel memben M carned by a-5leeve:65 slid
ably mounted on, a. rod nBﬁ Whet 2
in the up. poslt;on the arm. 58, holds the sleeve 6!
in. the bottom. end: posmon -on rod- 66 as seen in
Fig. 5. Engaging the. channel member 64 is a

pin 67 on a .cam, slide-68 and.in the:position, of . :

the parts shown in Fl"s 3—7»»1;he cain. slide 68 is
maintained, with -its harrow- b 168;
opposite. an abutment 69 n a, coup i _g pawl 18
(Fig. 3). The pawl 10 is: p1v0ted on a pin-Tf ex-
tending between rings 44, 45-0f the: :pulley ‘mem-
ber and. in, this. position of cam- slide:68 a spring
12 urges the couphng pawl 16 into engagement

It w111 be: upderstood hat Figs;
arm is shown.in the.dow osltwnl and the notch
13 s consequently in register with-pawl.10:in the
home position of the pulley-member;  Should: the
forearm- be in an up-position: when:the selector
lever. 16 is. moved ub-to-ret ach the: bolt -34; the
forearm will tend to. -drop-due-to its.weight: unt11
the pawl 0 .colres. 0ppos
gage the latter and permit.of .controlled flexion of
the, arm by the flexmn cord:

When the lever i§.is moved to the: down posi=
tion, the arm 54.will move t 5
gage one. of, the holes 83.in-the. cylmder 23 to loek
the. forearm. If the bolt 34. is then-not:imme=
dlately opposite a holt. 33, the forearm wﬂl fall
sl1ghtly by .gravity, to allow., the bolt fo engage-a
hole. almost immediately. Downward movemens
of lever 186, likewise. dlsplaces sleeve 65- 40-its-up
pos1t10n on rod. 88, (as.seen-in; - Fig:- 5) - thereby
brmgmg the wide. part 268 (Flg 5); of cam slide
68 into.contact with'the abutment, 69 on-the pawl
19 to retract. the latter from the; notch 13, 'The
pulley member is-now free.to.rotate: on-the cylin-
der 23, Movement.of, the, lever IB to the down
posn:mn also rende15 operatwe mechamsm -f0r
rotating the drive shg a1
rendered 1neﬂectlve when phe lever IB 1s in up po—
sition as will be later. descnbed :

The drive shaft 15,1s. coupled -t0 28+ shaft =14
journalled in-a spidez 15 ﬁxed 1n51cle tﬂ

28 hy. the. couplmg Sshow
oI flat 15 on. ‘the end of £5
gages between g3 pa‘, -0f. xtnansverselpms 18 ,ﬁtted

the noteh 13-to en-. :

60

70

%

6
inthe hollow.end 11 of the shaft 14. The lower
end of the drive ishaft 15 is connected insidethe
wrist fitting 18 to the barrel 19 by a similar cou-
pling. These couplings permit. of effective ttans-
mission of the drive from. the shatt 74 te-the bar~
rel 18, even though: these may be brought out of
alignment-to: some. extent, . g. as the result.of
bending .of the foreatm skeleton strueture: When

-earrying aheavy-weight.

A bevel wheel 275 -on shaft. 14 meshes with o
pair of bevel wheels 19;.80 supported:by the:spider
15. and, carrying respectively ratchet ‘wheels 81,
82, A pair of pawls 83, 84 are pivoted on thepin
T1-carried -by- the: pulley member: and. are con-
strained: by light springs 204 to engage: the
ratchets. 81; 82 respectively.  “Tappets: 8586 on:a
shaft.81 mounted for: rotation in the: pulley mem-
ber, however, cooperate-with the tails.of the:pawls
83, 84 -to; ensure that: only one: of the pawls can
engage its ratchet at.any-time; the-tappets: being
dlﬁ’erently offset in relation to the:shaft 87 .4s
shown, ;

When. the-lever 1§ is:in: the:- up position: to se-
lect flexion-of. the arm; both:pawls:83;.84.are-held
inoperative, irrespective -of the position oft the
shaft 87; by the following: mechanism; Pivoted
at:88 (see-Fig. 6): to-the:pulley member-is:a-rocker
frame 8% consisting of two side: ‘members:90:joined
by -a.bridge piees 84. A pin- 92 joining the: for=
ward ends of. the- side members: 80 engages He-
neath an extension: 93:of:the coupling: pawl 70,
and, when . the coupling pawl.70,i§.in engagement
with the recess. 13.inithe cylinder-23, the: rocker
frame 88 -is held by:the:spring 12; i the :position
shown in Figs: 3.and:6, in:which; fingers:84 on:its
side members cooperate with the-tails-of pawis83:
84 to hold disengaged that-onexof the:pawlswhich
is not-so held:by its.tappet; asshowninFig. 6; the
spring 12 being: stronger-than the: pawliengaging
spring 204.

When, however, the-coupling paw! 10:is:moved
to- dlsengaged position: by: downward’ movement
of ‘the lever 16, the rocker-frame: 89:is: moved
clockwise about 1ts pivol: 88:ffom-the:position-of
Fig. 6.to that of Fig. 7, thus-lifting the-fingers 94
and allowing: one -of-the -pawls: 83; 84: to .engage.
its.ratchet. . This,; assuming-thesselector-lever 16
to be moved down when thepawls are:inthe: ‘posi=
tion shown in Fig. 6, wouldbe:the:pawl 83 whose
tappet 85 is in honzontai position: The-other
pawl. 84, despite upward movement; 6f:the- -GO0p+
erating ﬁnger 94, ‘would be:hield disengaged by
its tappet 86 WhiCh’ is in-a-vertical position;

When the.lever:18: is:in-down position:there-
fore, traction on-the-flexion-cord: will rotate: one
or. other -of -the.ratchets and thus:cause rotation
of the. drive:shaff:15:in a direction determined by
which of the:ratchets 84; 82:is: coupled to-tle
pulley, member by its: -associated ‘pawl.

Provision is-made -as:folléws for- ‘reversal of ‘the
pawl-and ratchet engagement; and therefore -of
the -direction of rotation: of 'shaft-15; on succes-
sive-operations:of :the:-flexion:cord; "This i5 re=
quired-where:opening:-or-closing-of - the- hand'is
determined by the direction of rotation: of ‘shaft
1528 described in United States application: Serial
No: 644,498 aforesaid. The:shaft 8T carrying the
tappets:86;:86:also- carries a-star wheel 96 coop=
erating: with: a..change-over: pawl 91 pressed to=
wardsit by a spring:98 (Fig: 3). Onreturn: move-
mentof. the pulley- member clockwise to-home po=
sition under the influence:of spring 49; the star
wheel 96:pushes the pawl9T7asidé- Ab the be=
ginning.of the next traction-stroke; however; the .
star:wheel: 96! willyi as the:pulley-member Yeglhs
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b0’ turn anti-¢lockwise, engage the pawl 97 and be
rotated by it through 90° o the position shown in
‘Fig. 8, a spring~pressed ball 99, which projects
‘between: adjoining teeth of the star wheel, being
‘pushed aside as the star wheel turns, but spring-
ing forward again between the teeth to ensure
‘true rotation through 90° of the star wheel. This
180° rotation reverses ‘the position of the tappets,
- as shown, and therefore the bosition of the pawls,
s0-that the required reversal of the direction of
rotation of shaft 15 is obtained. "’ ,

Shortly before the pulley member reaches home
position on clockwise movement thereof by the
spring 48, a fixed cam 180 engages the rocker
frame 89" to rock it clockwise: into 'position to
hold both pawls disengaged. This is to prevent

-further rotation of shaft 15 in the previously se-
lected: direction during the -initial part. of the
next. traction stroke and before the-star wheel
88'has been-‘able to reverse ‘the tappets, Tmme-
diately after the star wheel has performed its 90°
rotation the rocker frame 89 clears the cam ‘100
and the spring 72 returns it to the position shown
in Fig. '8 in which the selected pawl is free to
engage,. ‘ -

In some ‘cases, as when the wearer is unable
ab one traction stroke to effect sufficient rota-
tion of shaft 15 in the selected direction to open
sor close the hand, or desires to rotate a screw
~driver a number of times in the same ‘direction,
-t is desirable to disable the' tappet reversing
smechanism, This can be effected by rotation of
-8 knob 13i (see Figs. 1 and 5) fixed to & spindle
102 having a cranked extension 103. When the
1knob is turned clockwise as seen in Fig. 3 from
sthe position shown, the extension 103 lifts the
;pawl 97 clear of the star wheel 86 and so dis-
:ables the tappet reversing mechanism, until such
time. as the knob is Testored to its original posi-
tion, :

Bometimes the wearer may be so injured that
several part pulls on the flexion cord are needed
fully to:open or close the hand. In this cage
the traction on ‘the cord will not be relieved
suiliciently at the end of each pull to allow the
reversing gear to come into operation, and the
efforts of the wearer are assisted by a relatively
massive momentum wheel {04 (Fig. 2) near the
wrist fitting, coupled to the shaft 5 by gear-
ing 106, This will act as a flywheel and main-
tain the shaft 15 in rotation during the inter-
vals between the pulls on the flexion cord, thus
-smoothing the movement of the hand from g
series of jerks to a continuous movement,.

In conclusion, it may in some-cases be desired
to effect pronation and supination of the hand
;as the arm is flexed, i. e. to cause the hand to
-#otate relatively to the wrist fitting, so as to
.approach the thumb towards the body, as the
-forearm commences to move up from its lower-
-most position and thereafter to rotate in the
-reverse direction relatively to the wrist fitting
25 the forearm approaches the. fully up position.
- Provision for this may be made as shown diagram-
- matically in Fig. 10. .. o

In this case the forearm carries a rofatable
; Sleeve 168 surrounding the shaft 15. Fixed to the
upper end of the sleeve 186 is a mutilated gear
107 adapted to engage two series.of pegs 108, 109
fixed to the trunnions 24. Starting from the down
position of the forearm shown in full lines, the
gear (07 first engages the pegs 109, thereby caus-
-ing the sleeve to rotate in the direction of the
arrow A, as the forearm carried by cylinder-23

. Awings up-as shown by arrow B.in. relation to
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the:fixed ‘pegs. - As the foféirin - continues to
move up, the gear 107 will come out of mesh with
the pegs 109 and engage the pegs 108. Continued
upward movement of the forearm will then catise
reverse rotation of the sleeve 106 in relation to
shaft 15 as shown by the arrow C. o

~Rotary movement of sleeve 106 is arranged to
effect rotary movement of the hand in relation
to the wrist fitting as described in United States
application"Serial No. 662,650 aforesaid. -

“What I claim as my invention and desire to
secure by Letters Patent is:' o

‘1,An artificial arm for use in cases of amputa~
tion above the elbow, and comprising a bucket
for attachment to the stump, a forearm tnit, a
tube carrying the forearm unit and mounted to
rotate in relation to the bucket to enable the
arm to be flexed, a rotary driving member pro-
Jecting from the tube and serving to impart op-
erating movement to an appliance at the wrist of
the forearm unif, gearing within the tube for
rotating the driving member; a pulley mounted
to rotate on the tube, a spring biasing the pulley
to a home position, said pulley being rotatable
from home position against said spring by trac-
tion on'a flexion cord, and a selector mechanism
for coupling the pulley at will either to the tube
or to the gearing, whereby rotation of the pulley
by the flexion cord will be effective, according to
the 'setting of the selector mechanism, to ro-
tate said tube or to operate said gearing to ro-
tate said driving member, said selector mecha-
nism including a lever and a pawl ‘controlled
thereby for coupling the pulley, in one position
of the lever, to the tube to cause rotation thereof
with the pulley In the direction to raise the fore-
arm unit. . - ‘ : ,

2. An artificial arm-as claimed in-claim 1, hagv-
ing a lock for locking the tube in various positions
of adjustment thereof in relation to-the bucket
and & connection between the lever and the lock
for releasing the lock ‘on movement of the lever
into position to couple the pulley to the tube and
for ‘re-engaging the lock on movement of the
lever info position to couple the pulley to the
rotary driving imember. - :

3.'In- an artificial arm the combination of a
tube supporting a forearm unit, bearings on an
upper arm unit for supporting the tube, s rotary
driving member -extendirig forwardly from the
tube along the forearm unit, gearing within the
tube for rotating the driving member, said gear-
ing comprising a pair of gear wheels, which are
alternatively operable on the driving member
to drive it in opposite directions, a pair of ratchets
one -for driving each gear wheel, an operating
member actuable by a flexion cord and rotatably
mounted on the tube, a spring for biasing the
operating ‘member to a home position, a pair of
pawls carried by said operating member and one
associated with each of the ratchets, a shaft ro-
tatably mounted on the operating member, a pair
of tappets carried by the shaft and serving to
maintain one or other of the pawls disengaged
from its ratchet according to the position of the
shaft, a star wheel on the shaft, and a change-
over pawl arranged to cooperate with the star
wheel to.reverse the position of the tappets and
theréfore the engagement of the pawls at each
operation of the flexion cord.

-4, -Apparatus as claimed in claim 3, in which
the change-over pawl is effective to rotate the
star wheel as the operating member commences
to move from its home position, and comprising
& fixed cam operative to maintain both pawls
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disengaged from: iheir ratchets when the operat-
ing: member is in the hoine position and until it
has moved therefrom sufficiently for the star
wheel to operate.

5. Apparatus as claimed in claim 3, eomprising
a selector member movable from a first to a sec-
ond position; g Iock for locking the tube against
rotation in relation to- its bearings, means for
retaining: the leck in locking position when the
selector member is-in its- first position and for
retracting the lock from -locking: position when
the selector member is in its second position, 2
driving pawl controlled by the selector member
and operable to couple the:operating  member to
the tube to effect rotation thereof only when the
selector member is in its second position; and
means operated. by the selector member- when
in its second position for holding both of-the
ratchet-engaging pawls disengaged . from their
ratchets.

6. Apparatus as claimed in claim 3, -compris-
ing a selector member movable froim a first:to
a- second position, a Yock for locking' the tube
against rotation in relation to its bearings, means
for retaining the- lock in- locking: pos1t1on when
the selector member is in its  first position and
for retracting  the” lock from locking bosition
when the seléétor- member- is in its’ second posi-
tion, a driving pawl controlled by the selector

member- ahd' operable to couple the operating. s

member to the tube t6 effect rotation thereof only

when the selecfor member is in its second posi-,

tion, and a rocking: frame mounted on the op-
erating member and cooperating with the ratchet

engaging pawls snd. with the: driving pawl, said g

rocking frame maintaining both ratchet engaging
pawls disengaged when: the driving pawl is in op-
erative position but freeing the ratchet engaging
pawls for engagement with: théir ratchets when

the: driving' pawl is: moved out of operative po- :

sition.

7. Apparatus: as; c]a‘lmed in claim 3; compris-
ing. a selector member movable from o first t0' a
second: - 'position, & lock for locking the tube
against rotationin relation to its bearings, means
for retaining the lock in: locking position when
the:selector member is'in its first position and for
retracting the: lock from - lacking position when
the selector member iz in its second position, s
driving pawl confrolled. by the selector member
and: operable to couple the' operating member to
the tube to effect rotation: thereof only when the
selector member is: it its second position, & rock-
ing frame mounted: on: the:operating member and
cooperating with the ratchet engaging pawls and
with the driving: pawl, said rocking frame main«
taining both ratchet: engaging pawls disengaged
when: the driving pawl is in operative position
but. freeing: the ratchet: engaging pawls for en-
gagement. with their ratchets: when the driving
pawl is moved out of operative positiod, and a
fixed cam for cooperating with:the rocking frame
to.cause it to- maintain thexratchet efigaging pawls
disengaged when the operatidg member is in the
haome position.

8. In an. artificial arm the combination of a
tube supporting a: forearm-unit, bearings on the
upper ‘arm-unit for supporting the: tube, a rotary
driving membher extending :forwardly from the
tube along the ferearm unit, said driving mem-
ber. serving; when' rotated, to impart operating
movement to an artificial’ hand, gearing within
the tube for rotating tie driving member, means
for turning the tube in its bearings to flex the
arm,. a. sleeve: surrounding: the driven member
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and rotatably supported by the forearm wnit, a
mutilated gear on-said sleeve, and pegs on the
bearings which serve to- engage: the gear, as the
arm is flexed; to effect rotation of the tube first
in one direction-and then: in the reverse direction
and thereby to impart movements of pronation
and supination to the hand.

9. An artificial'arm for-use in: cases of amputa-
tion above the elbow and comprising a bucket
for attachment to the stump, a forearm unit,
a tube carrying the forearm unit and mounted
to rofate in relation to-the bucket to enable the
arm to be flexed; & rotary driving member pro-
jecting from the tube, gearing within the tube
for rotating the driving’ member, said gearing
comprising a pair of gear wheels which are al-
ternatively operable on the driving: member to
drive it~ in opposite directions, a rotary oper-
ating member actuable by a flexion cord, a se-
lector mechanism- for coupling the operating
member at will either to the-tithe or to the gearing
to enable traction on the flexion cord to rotate
either the tube alone or the driving member alone
according to' the setting of the-selector mecha-
nism, a ratchet assoclated with each gear wheel,
a.pair of pawls-carried by the operating member,
one for cooperation’ with each ratchet, mecha-
nism -operable by ‘the  selector mechanism. for
moving the pawls into and out of operative rela-
tionship with -the ratchets, means connecting
the pawls for maintaining one of the pawls dis-
engaged from its ratchet when the other is en-
gaged, and a reversing mechanism which op-
erates. automatically: to- reverse the pawls and
therefore the direction of rotation of the driving
member between: consecutive operations thereof,

10. An artificial arm for use in cases of ampu--
tation above the: elbow; comprising a bucket for
attachment to the stump, a forearm- unit, a cyl-
inder fixed to the upper end of the: forearm unit,
bearings carried by the bucket for supporting the
cylinder, a ring fitting for supporting the bear-
ings, a cooperating ring fitting on the bucket. in

- relaticn to which the first mentioned ring fitting
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is mounted for rotation-and means for latching
the two ring fittings: together in one of a plu-
rality of positions of relative adjustment,.

11, An artificial arm for use in cases of ampu-
tation above the elbow,; comprising a bucket for
atitachment to the stump, a forearm unit, a cyl-
inder fixed to the upper end of the forearm unit,
bearings carried by the bucket for. supporting
the cylinder, a wrist fitting at the end of the fore-
arm unit, means operable by a flexion cord for
rotating -the cylindet in. its Hearings. to. flex the
arm, a.rotary driving member: projecting from -
the cylinder, . means: likewise. operable by the
flexion cord for rofating the. driving member, a
driven member in the: wrist. fitting, a drive shaft
coupling the driving. member and the- driven
member, said drive shaft having flattened ends
engaging within hollow ends. of said driving and
driven.members, a pair of transverse pins located

...inx the hollow portion of the driving member and

<
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engaging the associated flat en the drive shaft

between them: to. drive if; and a further pair of
transverse pins located in- the hollow portion: of
the -driven member and engaging the associated
fiat on the drive shaft to.impart rotary movement
from: said shaft. to said: driven. member.

12. An artificial arm, for use in: cases of ampu-
tation above the elhow, and comprising an elbow
joint-for enabling the-arm. to-be flexed; a. rotary
driving. member - for imparting movement to 'a
hand or cther appliance, an operating member
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actuable by a flexion cord, a first one way driving
connection for imparting movement: from said
operating member to said elbow joint, a second
one way driving -connection for imparting move-
ment from said operating member to said driv-
ing member, and a selector mechanism inter-
linking said one way driving connections s¢ that
but one of them at a time is effective, said se-
lector mechanism being movable at will to alter-
native positions, in one of which the first one way
driving connection is effective to enable traction
on the flexion cord to operate. the elbow joint
and flex the arm and in the other of which the
second one way. driving connection is effective
to enable traction on the-flexion cord to rotate
the driving member. - - . . - :

13. An artificial arm, for use in cases of ampu-
tation above the elbow, and comprising an elbow
joint for enabling the arm to be flexed, a rotary
driving. member for imparting movement to a
hand or other .appliance; an operating member
actuable in forward direction from a-neutral po-
sition by -a flexion cord, a spring for returning
the operating member- to neutral position on re-
lease -of tension in-the -flexion- cord, a first one
way -driving connection for transmitting forward
movement:from. the operating member to the el-
bow joint, -a second -one way :driving connection
for imparting, on-forward. movement of the op-
erating member, movement in either of two di-
rections. to the:rotary driving member, a selector
mechanism interlinking. said- one way driving
connections so that-but-one:of them- at a. time is
effective, and a reversing mechanism, operative
only when the selector mechanism is positioned
to render.said second one way driving connec-
tion. effective for automatically reversing the di-
rection -of -the -rotation imparted to the driving
member by successive forward movements of the
operating member,: - - . .. .

14..An artificial arm as.claimed in claim 13,
comprising manually- operable means for render-
ing the reversing.mechanism-ineffective.

15. An artificial arm for use in cases of ampu-
tation above the elbow.and comprising a bucket
for attachment to the stump,-a forearm unit, s
tube’ carrying theforeatin unit and mounted to
rotate in relation to fhe bucket to enable the arm
to be flexed, a rotary driving member projecting
from the tube, gearing within the tube for ro-
tating the driving member, an operating. mem-
ber actuable in forward direction from a neutral
position by a.flexion cord, a spring for returning
the operating member. to neutral position on re-
lease of fension ‘in the flexion cord, a first one
way driving econnection for transmitting forward
movement from the operating member to the
tube, to enable the tube %o be rotated by a pull
on the flexion cord to flex the arm, a second one
way driving connection for transmitting forward
movement from the operating member to the
gearing to enable the gearing to be operated by
a pull on the flexion cord to rotate the driving
member, and a'selector mechanism interlinking
said one way driving connections so that but ohe
of them at a time is effective. - -

16. In an artificial arm, _the combination of g
tube supporting a forearm unit, bearings on an
upper arm unit for supporting the tube, & rotary
driving member extending forwardly. from the
tube along the forearm unit, forward and reverse
gearing within the tube for rotating the driving
member, an operating- member operable in one
direction by traction on a flexion cord to drive
the gearing and therefore the driving member, a
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spring for imparting return movement to the op-
erating member -on release of tension in the
flexion cord, and an automatic reversing mecha-~
nism for reversing the gearing between succes-
5 sive operations of the operating member, to en-
able successive pulls on the flexion cord to ro-
tate the driving member in opposite directions.

17..In an artificial arm, the combination of a
fube supporting a forearm unit, bearings on an
upper arm unit for supporting. the tube, a rotary
driving member extending forwardly from the-
tube along the forearm unit, a pair of ratchet
wheels geared to the driving member and- op-
erable to rotate the driving member in opposite .
directions, an operating member rotatable in one
direction- by traction on a flexion cord, a spring
for imparting return movement to the operating
member on release of tension in the flexion cord,
a pair of pawls carried by the operating member,
each pawl being associated with one of the
ratchets and being operative to turn its ratchet
when the operating. member is rotated by: the
flexion cord, and a manually operable member
coacting with said pawls and movable into alter-
native positions. to-effect alternative disengage-
ment of said pawls from their respective ratchets.

18. In an artificial arm, the combination of a
tube supporting a .forearm unit; bearings on an
upper arm unit. for supporting. the tube, an op-
erating. member rotatable in one direction by
traction on a flexion cord, a spring for impart-
ing return movement to the operating member
on release of tension in the flexion cord, and a
pawl on the operating member for engaging a
noteh in said tube, said pawl being effective, on
rotation of said operating member in response to
traction on the flexion cord, to rotate the tube
and therefore to flex the arm. - .

19. An artifical arm. for use in cases of ampu-
40 tation above the elbow, and comprising an elbow

Jjoint for enabling the arm to be flexed, a rotary

driving member for imparting movement to a
hand or other appliance, an operating: member
actuable by a flexion cord, a selector mechanism
45 for coupling the operating member. at. will either
to the elbow joint or to the  driving ‘member,
and thereby permitting of separate and inde-

DPendent, operation, according to. the ‘position -of

the selector mechanism, either of the elbow joint
50 or of the driving member under the control of

the flexion cord, a locking member for locking

the - elbow joint to prevent flexing of the arm,

and means linking the selector mechanism to

the locking member and serving to render the
65 locking member ineffective, on movement of the
selector mechanism into position to couple the
operating member to the elbow joint and to re-
store the locking member to effective position
on movement of the selector mechanism into po-
sition to couple the ‘operating ‘member to the
driving member, . . - :

20. An artificial arm for use in cases of ampu-
tation above the elbow, and comprising an elbow
Joint for enabling the arm to be flexed, a driv-
ing member for imparting movement to a hand
or other appliance, an operating member actu-
able by a flexion cord, a ‘first driving con-
nection for imparting movement from the: op-
erating member to the elbow joint, a.second driv-
ing connection for imparting movement from the
oberating member to the driving member, and a
selector  mechanism interlinking said driving
connections so that but one of them at a time
is effective, said selector -mechanism being
75 movable at will between alternative positions, in
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one of which the first driving connection is effec-
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