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used for strengthening a grippi ng novenent executed by
one or nore fingers of the hand. STATE OF THE ART A
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f . e fingers of a human hand. That
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upper and/or inner 30 sides of the fingers. An
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US specification 4084267 refers to an example of a drive device for an orthosis, i.e. an
external aid for imparting squivalents of muscular forces to the fingers of a human
hand. That specification refers to cables which are pulled on the upper and/or inner
sides of the fingers.

An article entitled “The Exoskeleton Glove for Control of Paralyzed Hands”; P. Brown,
D. Jones, S.K. Singh; 1993 IEEE, pages 642-647 concerns a proposal for an external
skelston for a glove for a paralysed hand. That external skeleton is constructed
mechanically and forms a kind of loadbearing skeleton round the hand.

Another article, entitled “An Anthropomorphic Hand Exoskeleton to Prevent Astronaut
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668- 673 descri bes a device, |fkewi se an exanple of a
mechani cal external skeleton for a hand, specifically
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An object of the present invention is to propose a solution to the disadvantages of the

state of the art.

DESCRIPTION OF THE INVENTION
According to an aspect of the invention a device with the characteristics according to
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attached claim1l is presented§ Furt her enbodi nents of
the invention are indicated in the dependent cl ai ns.
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EMBODIMENTS
A number of embodiments of the invention are described below with reference to the

attached drawings.

The strengthening glove according to the invention is most simply iHlustrated in Fig. 1,
where the finger glove is worn by @ human hand but the actual glove to which the
mechanical components are fitted is omitted {o render the diagram more self-
explanatory. The actual glove and its design are therefore not illustrated in the
diagram, since the finger glove's design may of course vary in countless ways. For
example, an already available glove, e.g. a sporis glove, a golf glove or some type of



35 exanple, an already avail able glove, e.g. a sports
gl ove, a golf glove or sone type of WO 2008/ 027002 4

wWEEBSEDOD7/ 050593  anat omi cal , gl ove, may be UBETSEDO1/050593

10

15

20

25

a special glove is preferabl y4 made specifically for

the purpose to suit the particular requirenents of the
hhAGRIcallIONE mdy Do 1REd %m&tslpﬁélb! gld\& ippryidrably Irryade specaf;ca!iy for

nentioned, the fin

Tedurmmsens paine sonEopthroemarts ot By dhan RLPEPLs Patpne
to as a strengthening glove. This strengt hen| ng 5

gh pHRicLONPidrEiessd) te myey ghokeisf iInngerenglooinesrb of thelisentien, a

force d tecti . eac ;

PRRGRISTT ¥ Sr1i80h CEPaR B Iar £r e BT ey B rsnahening

thiéfsd)rﬁprwestnen@mylmesfmgbh@bvejmu:;@mat ed fingers of the

gl ove bend i nwards towards the pal mof the hand and

ca 10 - a feedback

st et G S o Pk R AR R AR Pben U

transm ssion function which causes a notor in the _

ast satuaior nombamp ariliag forke kngefaificiel eodensesodpel designgled fingers
I Pidchie

HEPERRTe b ERERRBalE A0 IR0 PR R el o

grigiirgsmpeamergl ove finger" hereinafter nmeans a f| nger

of the glove which is intended to accommbdate a

[ L RGEa O 10h i Sorﬂ@%sn%“gﬂ SRR éirciﬁ Qitd |aQ}°‘a%sm5§s;o‘hhuk$ctzon which

msnsag er equip e to stren
fRIESEE lRaRotpIon dles fwtu@ar © ’mpﬁﬁ érpuihaa Premio 1B éﬁ@é*ﬁb‘@f‘g‘mf’d%

RlspSi o% UR HInNISEnEPRHY td BarBinbtdhdGat Gh @u\éQrafnlsmgs%foﬁ function.

covere said strengthening. It may thus happen,
for exanple that only three glove f|n

Ehe pyeeriars dinvs nogie heremarter MeaRs Bingar fhﬁ.ﬁi@y@r@ Iy intended
&ﬁa&@%ﬂo‘&ﬁfe@ﬂﬁ@@b’f #e!hand Rintbh ﬂe%%‘%}!cﬁ@ mﬁhﬁﬂ‘n@ﬁns a glove

serve as artificial tendons with r{
fleges enwnged tostiepathep the Rusql TerRe OE%W&GT At gharpgigristics
di apd @i@%&h@t@,ﬁ 39;51%/&’0 éthﬁ}%%;l&/fe fh@@rsgﬁo%/r@d %y%éﬂ%@ﬁgthemng ft may

t
it dapeon, irisa Bl Ao UG OENG HRGETS BiscRabAReH GBdossiiped, but

mqul‘ﬁvefﬂn@g%rmé’; b chdRdred dimilglyof course possible for
of thé fingers to be provided wth correspondl ng

deV|ces as herein described for

i & Goaipiorion Gras HHNCh oG o K RABIS L TP AP Rotatians e to

3k Feftnb BEKLCHTRARE rmlima@ma«i M2y Rrdehs tisa/@bﬁm m@m
instead of referrin

R three fingers r(f g}e,(gc% mb,
8adiPpes Wipartiial deno e\!é% the g% MPSRFTTEs u
g@s@ﬁ 85ReHH RYINE ﬂﬁg%taﬂbﬁwﬁhaz ﬁr@mdm@ p@smf)ie&bsl alf of\iee fngers to
ingers are equi pped w str ni n C
bR @ ilpe St h o ERATNA R 2o FAEN Soen Be LioR e el
%ﬁrsé@aﬁ fobets a fh@ld hﬁﬁ@nﬁﬁts Qm?vh;c&‘ﬂc&@@ll (d:tilmes:oamon&his involved
ened in

which are a e 0
rng S@ﬂpraéms@t t”é*eéff‘rog&‘ife*ﬁ'ﬁﬂ 91 hﬁﬂhfegﬂﬂ%efﬁ GietrEe] o the
Wedkent 182, Sqdaanden u@:ﬁwpﬂsé@ﬁ‘f@sﬁbxﬁmfﬁg egeforbnamelstanced a-e if all five
ext ensi on acr0ss_t he into.a

fingras §T%%“@§ﬁd"‘@ﬁéf8?‘5'ﬁ%8“‘f"*9 ﬁﬁ%?fg*"?rﬁ%%&ﬁsa%“fé 825"8“5%“ The
eARchNehdR R /BB Lgh guides 2a, 2b, 2¢ and ducts 3a, 3b, 3¢ which are all

fastened in the glove. The purpose of a guide is to direct and link, in a low friction way,
a tendon of a specific finger from its extension across the palm of the hand into a
proper fine along said specific finger. The guide 2a, 2b, 2¢ can include any member
from: a slesve, a guide roller, a guide pin, a ring, an eye. As illustrated in the diagram,
a guide 2a, 2b, 2¢ is provided for each of the respective glove fingers, whereby two
tendons 1a-1¢, intended to bend a particutar glove finger, are adapted to passing
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fingers, whereby two tendons™l a-1 c, intended to
bend a particular glove finger, are adapted to passing

%}M&é @é’rﬁ@@asdé 2BCH, %EZ@%/ &5@@% glob/8 fingghthe rgamame 2b, 2¢
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The palm support 5 is also a force opposing componeht for forces impaﬁed via the

artificial fendons 1a-1c. The artificial tendons 1a-1¢ are surrounded by wire sheaths
7a-7¢ terminated by end sleeves 8a-8c. The respective end sleeves 8a-8¢ are fixed to
the palm support § in order to transmit force from corresponding tendons 1a-1¢ to the
palm support 5 when a pulling force acts upon said corresponding tendons, i.e. the
palm support 5 counteracts forces from the tendons.
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artificial tendons 1 a-1 c. Tﬁe artificial tendons 1
a-1 c are surrounded by wire sheaths 7a-7c term nated
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te dons e yoke 6b, the encl osed
ﬁﬁﬁf@éﬁ’fmﬁvwwf cause the finger 4b to bend, in this
case the index finger. The fact that the artlfl ci al
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tzosthg %tréfgrrrend gr;bg(gr\{agnt bga formed as a socket surrounding the fingertip on the
upper side and on the sides or, alternatively on the upper side and every side round the
fingertip. n an embodiment in the form of a socket, the yoke has well-situated
fastening points at the sides of the socket furthest in towards the hand and close to the
inner side of the finger As variants of these embodiments, the yoke may, in the
simplest case, take the form of the actual cord which constitutes the artificial tendon

1a-1¢, where the latter runs round the actual fingertip and is comparable to a yoke,



The yoke 6 may be configured in various different
ways. Thus it nmay take the formof a bonnet which
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with fastenings attaching the artificial tendons
la-1c to the sides of the bonnet. The yoke 6 may al so,
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I nge tions of the gl ove where r|g|d|ty
of material may be required are round the
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of tubes, channels or grooves fixed along the glove fingers. The principle is that the
artificial tendons 1a-1¢ are guided along the glove fingers. Alternatively, sewn ducts
being integrated with the glove itself may be used. It is necessary that the artificial
tendons 1a-1c be provided with the possibility of bending, at least between said ducts,

and that the length of the artificial tendons along the glove finger can be shortened and



the pal msupport 5, the ducts 3a-3c and the yoke 6 are
in that case fixed to said inside surface of the
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conprises at |east one 25 outer layer and one inner
| ayer, in which case all or at |east sone of the
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between the finger and an
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for example be effected by means of a microcontrol unit. Feedback as above is an
sxample of known fechnology and is not further described here. 1t should also be
mentioned that the number of force detecting sensors per glove finger may be one or
more along the inside of the glove finger. The expression "a sensar” may therefore be
interpreted as meaning that the sensor may comprise a plurality of units. it should
further be mentioned that the force measursd by a sensor is the whole or part of the

force, which a finger applies to a contact surface which may be an object which is to be
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conprising a processor 14 programed with a
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sensor 12a-1 2c for a certain finger, e.g. 12b for
the index finger, is scaled and converted to a
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arise in positive feedback are in 10 this case %#Ja oulling
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According to a further embodiment, the control unit 19 is adapted to causing an
actuator 10a-10¢ to exert a pulling force on only the artificial tendons 1a-1¢ connected
to the glove finger 4a-4¢ on the inside of which the force detecting sensor 12a-12¢

which detects said force is situated.
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in the yoke. According to an enbodi nent, an actuator
10a-10c may be connected to the artificial tendons I

Q Tor € t han one gPOWEE2007/050593
finger 4a-4c. According to 28 anot her embodi ment, a
plurality of actuators may be connected to the
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%g %Hgiggé'écﬁtov% cg)g\f:?%g &gevtﬁ (E:Hee q!ﬁ% M tﬂ@)ﬁorﬁgﬁ g}rﬁ\fhé SFIB@ 1 and 2
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%oé‘ fgﬁu’%‘h In Fgﬁf%gégfé deég%gdﬁ% rE{:cgnnect ed to the
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Thing teheudisiibded bad bassly sl aée\m@ﬁnwm%tﬁ fpdnger.
respective actuators are connected by the artificial

ﬁ@i&@ﬁr fg; Go b furdfr OPRLH ﬁérp&%gd'}gei%%a%r%’e fingers

e connection of actuators to glove fingers
may be effected in various alternative wa
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The ducts 3a-3c may be sewn into the glove.

Strengthening may be provided for at least one finger in the glove. {f for axample the
thumb of the natural hand is fixed, .g. by being encased in plaster, a sufficiently good
aid to being able to execute gripping movements during a rehabifitation period takes
the form of a glove which only provides strengthening for the index finger’s muscles.

To reduce friction between the tendons 1a-1¢ and the palm support 5, the mountings



be arranged to be conceal ed between the glove and the
control unit 19. Figs. 1 and 2 do not show the line
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A finger is defined here as having four sides, the
upper side of a finger being that which, when the

whand/2®oext ended with the bac@T si de up, has aPCT/SE2007/050593

10

20

25

30

35

direction simlar to the upp side (the back) of the
hand, the inner side being the side of the finger
w can be bent in towards the palm and the

Sl sides referred to si nply as the finger's 20
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artificial tendons to said at least one glove finger (4a ~ 4c¢).

4.  The finger glove according to claim 3, wherein said guide (2a — 2¢) comprises at
least one of: a sleeve, a guide roller, a guide pin, a ring, an eyse.

5.  The finger glove according to claim 1, wherein said yoke (6a-6¢) is shaped to
accommodate the tip of a human finger and takes the form of one of the following
components: a socket surrounding the fingertip, a bonnet for the fingertip, said
artificial tendon (1a-1c¢) in itself, a flattened portion of said artificial tendon (1a-1¢)

in itself.
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said ducts being one of: a) continuous and flexible,

i : t t he i oj : f ; SV
be SOFURI B Ao T Himd k7St pling e Eons
one (-t re sibuhdedey 8 wik sbbiketilayae) phevididerith asent sleeve (8a-

I i} S f claim 1,
3hgr g\%/)ff%?agde%‘bﬁgﬁm?ﬁ%%{%éggss?emccgln{anri ses: a force
detecting sensor (12a-12c) situated on the inside of
00 b BB ek e R S it G o
4c) amzloftubenidenngsidranes agpl sadidudds Being oné piyey continuous and
th WG (1a- ) | fi
(42 TP bt g s B Shed, *ome "act uator
(10a-1(r)c), a control unit (19) arranged to cause

i d : o
8 b B A3 o o By or v
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characterized in that the system comprises:

- a force detecting sensor (12a-12¢) situated on the inside of the glove finger (4a-
4¢) arranged to detect a force between a finger enclosed in the glove finger (4a-
4¢) and a contact surface applied to said finger,

~ the artificial tendons (1a-1¢) for a glove finger (4a-4¢) being connected to at
least one actuator (10a-10¢),

- a control unit (19) arranged to cause said at least one actuator (10a-10c) to
exert a pulling force on the artificial tendons (1a-1c) of said at least one glove
finger (4a-4¢) on the basis of a force detected by the force detecting sensor (12a-
12¢), whereby a finger enclosed in said at least one glove finger (4a-4c) is
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19. The system according to any one of claims 15, 17 and 18, wherein the
transmission function F controls the setting of pulling force to the respective glove
finger (4a-4c) via the actuator (10a~10c).

20. The system according to any of claims 11 to 15 and 17 and 18, wherein an
actuator (10a-10c) takes the form of an electric motor (16a-16¢) connected to a
winding or linear device for the artificial tendons (1a-1¢).



