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(57) Abstract: The present invention relates to an apparatus (800) arranged for facilitating donning a garment (52) comprising a cuff
on a part of a human body. The apparatus (800) comprises a at least one cuff opening arrangement (600, 700) arranged to open a cuff of
a garment (52). The at least one cuff opening arrangement (600, 700) comprises a first (100) and a second (200) cuff opening assembly,
each comprising a first (110, 210) and a second (120, 220) arm which are arranged to rotate around a first (GA1) and a second (GA2)
geometrical axis, respectively. When the first (110, 210) and second (120, 220) arms are inserted into a cuff of the garment (52) and
rotated around the first (GA1) and second (GA2) geometrical axes, respectively, the first (110, 210) and second (120, 220) arms are
separated such that the cuff of the garment (52) is expanded. Thereby, facilitating donning the garment (52) on a part of a human body.
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APPARATUS FOR FACILITATING DONNING A GARMENT

Technical Field

The present invention relates to an apparatus arranged for

facilitating donning & garment comprising a cuff on a part of
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often described in relation to gloves, such as disp

ver, the present invention is not
g
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protect the hands of the user and/or to prevent spreading of

bacteria and other agents. Due to stricter hygienic
future.

sable gloves is that 1t may
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be difficult and time consuming to put them on, especially if

/or the hands are damp. In addition,

occasionally uses disposable gloves. However, a 1ot of persons

ct

vorking with disposable gloves need to regularly change

gloves. For example, a nurse typically puts on a new palr of

deli counter puts on a new pair of gloves for each new
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customer. Hence, 1in certain professiocons, many glove changes
are performed per day per employvee. If each of these glove
es is

chan there are major ti
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~by costs associated with the changing of disposable
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gloves.
The use of disposable gloves in environments with strict

hygienic requirements poses additional challenges related to

Y

contamination. When disposable gloves are put on manually, the

o
user typlcally needs to touch the outside of the disposable

gloves. Although care 1is exercised, it may be difficult to
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avoid touching areas of the disposable glove which is later

and changing disposable gloves, machines which automatically
apply gloves on the hands of a user have been developed. This
o

type of machines is hereafter referred to as glove d

machines. Typically, a conventiona

or suction is the noise produced by the vacuum pump. In
addition, it is difficult to control the suction power such
that the glove can be opened properly. Other types of known

glove donning machines rely on complex movement of mechanical

arts and requires advance mechanical structures which may be
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s a need for an improved glove donning

An obijective of embodiment
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provide a solution which mitigates or solves the drawbacks and
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problems of prior art.

The above and further objectives are achieved by the subject
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- at least one cuff opening arrangement arranged to open a

o

cuff of the garment in the donning position, and comprising

opening assemblies comprisin

LQ

irst arm comprising a first proximal end and a

first distal end, the first arm being rotatable around a first

second arm comprising a second proximal end and

sYelr
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' nd, the second arm being rotatable arcund a
second gecmetrical axis; whe

first and second geometrical axes, respectively, between an

other, saild angle o being selected such that the first and
second distal ends are at a first initial distance from each

second geometrical axes, respectively
t

distance beilng greater than
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An advantage with the apparatus according to the aspect is
that the first and the second culf copening assemblies can

geometrical axes, respectively. Thereby, an automated
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can be rotated and separated from each other in one movement.
Thereby, a substantial expansion of the cuff of the glove can

be achieved in a simple and fast wavy.

According to an embodiment of
- the first arm is arranged to rotate around a first shaft
extending along the first geometrical axis; and

- the second arm is arranged to rotate arcound a second shaft

An advantage with this embodiment is that the first and second
shafts can be fixed in relation to each other with only the
first and second arms rotating. Thereby, a simple construction

s achieved.

According to an embodiment of
- the first arm is arranged t

rotatable first shaft extending along the first geometrical

axis and being rotatable around the first geometrical axis;

rotatable second shaft extending a

axis and being rotatable arcund the second geometrical axis.
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menticoned rotaticonal movement, which efficient

y opens

cuff to facilitate donning.

According to an embodiment of the invention,
-~ the first and second distal ends of the first and secon

second distal ends of the first and second arms of the second

the garment in its relaxed state.
An advantage with this embodiment is that the first and second
arms of the first and second cuff opening assemblies,

respectively, are close together in the initial position and

h

han an area of an opening o

f
respectively, are separated from each other in the ocpening
position such that the cuff of the garment is expanded,

whereby donning is facilitated.

According to an embodiment of fthe invention,

- the first arm comprises a first proximal part and a first
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angle;

- the fourth subseguent angle is greater than a fourth initia
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angle.
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An advantage with this embodiment is that the first and second

arms are arranged to expand the garment in the subseqguent

= e

position to facilitate donning.

According to an embodiment of the invention, when the
subsequent position corresponds to the opening position, the
first subseguent angle, the second subseguent angle, the third

approximately 180 degrees.

An advantage with this embodiment is that the first and second
arms are providing a large/substantial expansion of the
rarment in the opening position. Furthermore, the first and

ond arms are straight, i.e. the angle is 180 degrees, in
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as the garment is donned on the hand of a user.

- the first and second arms of the first and second cuff
opening assemblies, respectively, are coupled with a first
ing means, such that the first and second arms rotates

synchronously around the first and second geometrical axes,
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first and second cuff opening asse
around thelir respective geometrica
- the first and second arms of the
rotates in a first rotation direct
arms ©of the second cuff opening as
rotation direction, the second rot

opposite to the first rotation dire
An advantage with this embodiment
smooth rotation of the first and
second cuff opening assemblies, re
According to an embodiment of the
cuff opening arrangement further

- at least one rotation providing
sne of the first and second arms o

()

opening assemblies between the

opening position.

otation providing means includes:
- at least one rod coupled to at 1
second arms of the first and secon
wherein
- when the at least one rod is in
and second arms of the first and s
assemblies are in the initial posi
- when the at least one rod is in
and second arms of the first and se
assemblies are in the opening posi
An advantage with this podiment
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assemblies from the initial position to the copening poesition.

N

movement i1s provided with an electrical rotation means which

reguires little maintenance.
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According to an embodiment of the invention, th t one

- at least two rotary engines which are synchronized such that
the first and second arms of the first and second cuff opening

assemblies rotate synchronously around thelr respective

An advantage with this embodimen
rotation of the first and cond arms of the first and second

cuff opening arrangements, respectively, can be achieved.
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An advantage with this embodiment is that suction provides a
simple, dependable, and proven way of attaching the garment to

ching arrangement. Suction is further gentle on the
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An advantage with this embodime
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sides of the garment is attached to the fetching arrangement
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Brief Description of the Drawings

The appended drawings are intended to clarify and explain
different embodiments of the present invention, in which:
Fig. la shows a side view of a glove donning apparatus
according to an embodiment of the invention;

Fig. 1b shows a top view of a glove donning apparatus
according to an embodiment of the invention;

Fig. 2a show a cross section of a cuff opening arrangement in

an initial position according to an embodiment of the

initial position according to an embodiment of the invention:
Fig., 2d show different views of a cuff cpening assembly in an
spening position according to an embodiment of the invention;

Fig. 3a shows a side view of a cuff opening assembly in an
T
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Fig. 3d shows a side view of & cuff opening assembly in an
ypening position according to an embodiment of the invention;
3

o
Fig. 3e shows details of an arm of a cuff opening assembly

Fig. 4a shows a top view of cuff opening assemblies in an
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initial position accordi
Fig. 4b shows a top view
and fferent subseguent
> the invention:

Fig. 4c shows a top view
and different subsegquent
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vention;

Fig. 4d shows a top view
and different subsequent
f the invention:

ig. 5 shows coupling me
according to an embodine
Fig. 6 shows rotation pr
embodiment of the invent
Fig. 7a shows a cross se
arrangement according to
Fig. 7b shows a bottom v
according to an embodime

Fig. la-b schematically

to various embodiments o
view of the apparatus 80
the apparatus 800. The a
facilitating donning a g
a human body. In the emb
garment 1is & glove 52 an
donning two such gloves

However, other types of

embodiments be used in,

800 according to the inv
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other type of garment, e
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The apparatus 800 according to the invention may comprise a
garment fetchi arrangement 50 arranged to fetch a glove 52

from a garment storage 54 and place the glove 52 in a donning

position Psonning. In the embodiment shown in Fig. la-b, the
garment fetching arrangement L0 comprises a moveable arm using

arrangement 50 may be used without
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a and another second glove storage H4b,

The apparatus 800 may further comprise at least one cuff
gement 600, 700 arranged to open a cuff of a
glove 52 in the donning position Pgorning. Bach cuff opening
00, 700 can copen one glove at & time. Hence, with

t
one cuff openi arrangement, one glove at a time can be

comprises a first cuff opening arrangement 600 and a second
cuff cpening arrangement 700 {(visible in Fig. 1b}. Henc the
apparatus 800 can be used for donning two gloves 52 at a Time.

first cuff opening arrangement 600, the first glove storage

54a, and one glove 52 positioned in its donning position Pgonning
ble. The cuff of the glove 52 shown Fig. la has been

opened by the first cuff opening arrangement 600 and is ready
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view of the apparatus 800 1llustrating the position of two
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Ia)

opening assembly 100 are at a second initial
distance Dinpitialz from the first 212 and the second 222 distal

ends of the first 210 and second 220 arms of the second cuff
>pening assembly 200, respectively, in the initial position
Pinitiai. The first initial distance Dinitialr and the second
initial distance Dinitial» are arranged to be small, e.g. close
to zero, such that the first 112, 212 and second 122, 222
distal ends are close together in fthe initial position Pinivial.
Thereby, the first 112, 212 and second 122, 222 distal ends
may easily be inserted into a cuff of a glove 52 in the
donning position Pacnning when the cuff of the glove 52 is in a
relaxed, i.e. not expanded/unexpanded state. This is
iliustrated in Fig. 2a, which also shows an initial area Ainitial
and an area of an opening of the garment Ay in 1ts relaxed
state. The initial area Ainitial 1is defined by the first 112 and
second 122 distal ends of the first 110 and second 120 arms of
the £ cuff opening assembly 100 and the first 212 and
second Z22 distal ends of the first 210 and second 220 arms of
the second cuff copening assembly 200, in the initial gosition
Pinitiai. As shown in Fig. Za, the initial area Ajnitial 13 smallerx

the area of the opening of the glove Ay in its relaxe
state.
When the first 110, 210 and second 120, 220 arms are rotated
around the first GAl and second GAZ geometrical axes,
respectively, from the initial position Pinitiai towards the
opening position Popening, the first 112, 212 and second 122, 222

on

stal ends are separated from each other. The separation
caused by the rotation takes place both horizontally and
vertically, 1.e. the first distal ends 112, 212 move away from
the second distal ends 122, 222 of each one of the first 100
and second 200 cuff opening assembly, respectively, at the
same time as the first 112 and second 122 distal ends of the
first cuff opening assembly 100 move away from the first 212
and second 222 distal ends of the second cuff opening assembly
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ripping the glove 52, the first 110, 210 and second 120, 220

5

arms may comprise parts which can move or rotate relative to

‘riction between the first 110, 210 and second 120, 220 arms
usted to match the properties of
the glove 52, e.g. the friction may be reduced. Fig. 3e shows

such an embodiment for the first arm 110 of the first cuff

arm 110 comprises an inner part 106 and an outer part 108. The

position Popening inside the glove 52, the outer part 108 of the

@
reducing the rotational friction between the first arm 110 and

the glove 52.
/]

To ensure that the glove 52 stays on the first 110, 210

a
second 120, 220 arms during the expansion of the glove 52, the

material of the cuter part 108 may be selected such that a
suitable longitudinal friction is achieved between the glove

52 and the first 110, 210 a
Furthermore, the surface struct

u t
be formed such that a sultable longitudinal friction is
p

1
120, 220 arms during the expansion of the glove 52 or when the
hand 1s inserted into the glove 52 is reduced. In Fig. 3e, the

o
grooves are illustrated as comprising four egually distanced

-

24



08

her

+
o
1

be
r

~

pa
=,
AU

e
may
o

.
[

T
¥

PCT/SE2019/050445
8.

n
A\
the
oute
ai
Jjed,

e an
Xpanc

£

=y

=

er part 1

where
ention,

e
nts
inv
=1

A

e
st

I

vt compris

3
n
e

[

may
no

arou
glo
o the fi

ove
the

&Y
)
[

AiCe

C

=
\.
i

arms do
Neen

v
e
Ll

Y

gr
surf
5o
£a\J
bet

of
ed 1

ranged
2

ing

L
the
grat

ieved
don

,
/Iy
AR S
~n
oLl
inte

1d

&l
18 a
or

o

second 120,

e}

J

A

WO 2019/231377
umnu
ction

terial

any
fri
external

é

m

o

()

I

12

M
{
Uy

ng
21

~ond

=\
~ 5

.
=

£
9]

S
e
VO

cen
)
0,

Q1
N

¥

A

o]

12

MNT

1
{
i

A

and

0
U
0
Vg

1M
..}1
4

arms

]
(e}

>E the

o

one

)
NS
R4

rough
d 11i2.

h
Il

Lo an

[

e

4

ied
stal

di

s
N

W

22

110,

the first

when

ends

tal
LalL

dis

222

22,

i

¥
A

econd

<
s

T

1
S
@

4

N

i

oy

vely

i
[

respec

xes,
25

N
cal a

W

22

geomety

120,

s}

la¥a
L.

—~
g

(

le

secon

<!

and



WO 2019/231377

PCT/SE2019/050445

based on a groove in the first 101, 201 and/or second 102, 202
shafts or a thread arrancged to guide the rotation of the first
110, 210 and second 120, 220 arms. In embodiments based on a
groove, the first 101, 201 and second 102, 202 shafts may be
aligned, and the groove may be fixed in relation to at least
one of the first 10 201 and second 102, 202 shafts. At least
one of the first 110, 210 and second 120, 220 arms is then
guided by the groove in its rotation, such that the first 112,
212 and second 122, 222 distal ends are at the first itial

distance Dinit1 from each other in the initial position Pinitial,
and are separated to the first opening distance Deopeningt from
each other in the opening position Popening, when the first 110,

)
-

N
o

and second 120, 220

.

201 and second 102, 202 sha
based on a thread, the firs
shafts may be aligned and a
and second 10Z, 202 shafts
f the first 110, 210 and s

s are rotated around the first 101,
fts, respectively. In embodiments

t 101, 201 and second 102, 20

T least one of the first 101, 201
may comprige a thread. At least one
econd 120, 220 arms is guilded by

he thread in its rotation, such that the first 112, 212 and
second 122, 222 distal ends are at the first initial distance
Dinit:1 from each other in the initial position Pinitiai, and are
separated to the first opening distance Depeningt from each othex
in the cpening position Pepening, when the first 110, 210 and
second 120, 220 arms are rotated a nd the first 101, 201 and
second 102, 202 shafts, respectively.

According to some embodiments of the invention, each of the
first arms 110, 210 and the second arms 120, 220 of the first
100 and second 200 cuff opening assemblies, respectively,
comprise two parts resiliently connected and arranged at an
angle to sach other. In this way, tThe inserticon of the first
arms 110, 210 and the second armsg 120, 220 of the first 100

and second 200 cuff opening assemblies, respectively, into the

the first arm
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~

213 and a first distal part 114, 214 resilient
each other. Furthermore, the second arm 120, 2
second proximal part 123, 223 and a second dis
224 resiliently connected to each other. The £
and the second 123, 223 proximal parts may e.g

connected to the first 114, 214 and the second
parts, respectively, by means of at least one
a resilient material of the first 110, 210 and

show a top view of a first

e

where the first

220 arms of the first 100 and second 200 cuff
assemblies, respectively, comprise two resilie
parts. As Figs. 4a-b shows a top view only the
120, 220 of the first 100 and second 200 cuif

ssemblies, respectively, are visible. The sec

em
i

irs ises

(0]

comper

PCT/SE2019/050445

connected to

j6]

comprises ¢

124,

part

2
s

1
H
L.

124, 224 distal
spring joint or
second 120, 220
a second 200

. 1 4an
and second 120,

second arms
opening

a

proximal part 123 and a second distal part 124 resiliently
connected with a spring joint 107. Furthermore, the second arm
220 of the second cuff opening assembly 200 comprises a second
proximal part 223 and a second distal part 224 resiliently

connected with a spring joint 207. Although no
4 a-b, the first 110, 210 arms of the first 10
cuff opening assemblies are in a similar way ¢
first proximal part 113, 213 and a first dista
resiliently connected to each other, e.g. with
In Figs. 4a the second arms 120, 220 of the fi

second 200 cuff opening assemblies, respectively, are shown in
the initial position Pinitial. In the initial position Pinitiai,
the first 114 and second 124 distal parts of the first cuff

opening assenmbly 100 may be in contact with th
second 224 distal parts of the second cuff ope
200, respectively. Thereby, the first distal p

e G
ning assembly
art 114 of the
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first cuff opening assembly 100 are at a first initial angile

not shown in the Figs.}. Furthermore, the second distal
part 124 of the first cuff opening assembly 100 are at a

second initial ang
the first cuff ocpening assembly 100, and the second distal
part 224 of the second cuff opening assembly 200 are at a

fourth initial angle Pinite to the second

roximal part 223 of

T

the second cuff opening assembly 200, as shown in Fig. 4a.

[4}]

In the embodiment shown in Fig. 4a, the length of the second
distal parts 124, 224 and the second proximal part 123, 223

are selected such that the sec

angle Binivs is approximately 90 degrees in the initial
position Pinitial, as shown in Fig. 4a. In a similar way, the
length of the first distal parts 114, 214 and the first
proximal part 113, 213 are selected such that the first distal
T

part 114 of the first cuff opening assembly 100 and the first

When the first 110, 210 and second 120, 220 arms rotate around

the first GAl and second GAZ geometrical axes, respectively,

the first 114 and second 124
1

opening assembly 100 wi

=
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second 224 distal parts of tThe secon
200, leaving room for each distal pa

PCT/SE2019/050445

d cuff opening assembly
rt to move relative to the

op

220

d 124, 224 distal parts of
ening assemblies meet an

inside of the cuff of the glove 52 and starts to expand the
cuff of the glove 52. The resistance from the glove 52 leads
to a force on the first 114, 214 and second 124, 224 distal
arts of the first 100 and second 200 cuff opening assemblies,

which will further increase the angle  between the distal
arts and the proximal parts.

Fig. 4b shows the second arms 120, 220 of the first 100 and
second Z00 cuff opening assemblies, respectively, in different
subsequent position as the second arms 120, 220 of the first
100 and second 200 cuff opening assemblies rotate away fron
the initial position Pinitial towards the opening position
Popening. AS shown in Fig. 4b, the angle 3 between the secon
distal part 124 and the second proximal part 123 of the first
cuff cpening assembly 100 increases when the second arm 120 of
the first cuff opening assembly 100 rotates away from the

initial position Pinitial. In & similar way, the angle 2 between
the second distal part 224 and the second proximal part 223 of
the second cuff opening assembly 200 increases when the second
arm 220 of the second cuff opening assembly 200 rotates away
from the initial position Pinivia1. The angle B between the
second distal part 124 and the second proximal part 123 of the
second arm 120 of the first cuff cpening assembly 100 in a
subsequent position is herein dencted a second subsequent
angle Bsw2, and the angle [ between the second distal part 224
and the second proximal part 223 of the second arm 220 of the

29
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.

second cuff ogpening assembly 200 in a subseguent position is
herein denocoted a fourth subseguent angle Psens, as shown in Fig.
4. Corresponding subsequent angles for the first arms 110,
210 of the first 100 and second 200 cuff opening assemblies
are denoted a first subsequent angle PBswi and a third
subsequent angle Pswiz, respectively.

When the second arms 120, 220 of the first 100 and second 200
cuff opening assemblies, respectively, have reached the
opening posltion Peeening, the second subsequent angle Bsuwe and
the fourth subsequent angle Bsune may be approximately 180
degrees, as shown in Fig. 4b.

Fig. 4b shows the subsequent position for the second arms 120,
220 of the first 100 and second 200 cuff opening assemblies as

they rotate towards the opening p
110, 210 of the fi

N

3 nt po Olly ST
distal parts of the first 100 and
assemblies are in contact with an
glove 52, such that the first dis
cuff opening assembly 100 is at a
to the first proximal part 113 of
assembly 100, the second distal p

assembly 100, the first distal pa
opening assembly 200 are at a thi
the first proximal part 213 of th
assembly 200, and the second dist
cuff opening assembly 200 are at

to the second proximal part 223 o

AV4

Y

200,

However, also

rst 100 and second 200 cuff
imilar way. Conseguently, in
114, 214 and second 124, 224
second 200 cuff opening
inside of the cuff of the

tal part 114 of the first
first subseguent angle Bsunt
the first cuff opening

124 of

rt 214 of the second cuff
d subsgsequent angle Paws TO
e second cuff opening

al part 224 of the second
a fourth subsequent angle Psuo4
f the second cuff opening
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=

The first subseguent angle Psw1 15 greater than the first
initial angle Bisizi, the second subsequent angle Bsuw: 1s
greater than the second ini angle Binitz, the thir
subsegquent angle Pswws 1s greater than the third initial angle
RBinitz, and the fourth subsequent angle Pswa 15 greater than the

fourth initial angle Binits. Furthermore, when the subsequent
position corresponds Lo the opening position Popening, the first
subsegquent angle PBawi, the second subseguent angle Bsuz, the

third subsequent angle Pawps, and the fourt

Psubs are approximately 180 degrees.
In the embodiment shown in Fig. 4k, the first 110 and second
120 arms of the first cuff opening assembly 100 rotates in a

rotation direction Dreri, and the

first 210 and

arms of the second cuff opening assembly 200 rotates in a
second rotation direction Dretp, when moving from the initial
position Piniria1 Lo the opening position Pepening. AS shown in
Fig. 4b, the second rotation direction Droer is opposite to the
first rotation direction D.et1. However, according to various

embodiments, the first 110, 210 and second 120, 220 arms of
the first 100 and second 200 cuff opening assemblies may
instead rotate in opposite directions to the first Dror1 and the
second Drewr rotation direction, respectively. Figs. 4c-d show
examples of such embodiments.

As shown in Fig. 4c, the first 110 and second 120 arms of the
first cuff opening assembly 100 rotates in a third rotation
direction Drorsz, while the first 210 and second 220 arms of the
second cuff opening assembly 200 rotates in a fourth rotation
direction Drora. The fourth rotation direction Diersa is opposite
to the third rotation direction Drerz. In the embodiment shown
in Fig. 4c, the first 114, 214 and second 124, 224 distal
parts of the first 100 and second 200 cuff opening assemblies

are linked to the first 113, 213 an con
parts of the first 100 and second 200 cuff
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second rotation direction Dretz 18 opposite Lo the first

rotation direction Direry.

a

in several different wavs. According to some embodiments o©
the invention at least one cuff opening arrangement 600, 700
further comprises at least one rotation providing means

coupled to at least one of the first 110, 210 and second 120,
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220 arms of the first 100 and second
assemblies. The rotation providing means may be

cause the rotati of at least one of the first 110, 210 and
second 120, 220 arms cof the first 100 and second 200 cuff
opening assemblies between the initial position Pinitiar and the

spening position Popening.

Li)

According to embodiments of the invention the rotation
providing means may comprises at least one rod 510, 520

T o . oy he a ey 4 ~, € e Ty e T3 e gne e
coupled to at lLeast one of the first

first 100 and second 200 cuff opening assemblies are in the
initial position Piniria1. Furthermore, when the at least one rod

20 is in a second posi
1 T
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rotation providing means may comprise at least one
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520 and arranged to displace the at least one rod 510, 520
between the first and second positions.
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2. An apparatus according to claim 1, wherein:

I
)

- said first arm (110, 210) is arranged to rotat

3. An apparatus according to claim 1, wherein:

oy 2 Feg N - N g T i Rt 3 S oy s 3 - [ TN S . 4+ e .
- said first arm (110, 210) is arranged to rotate together

t
first gecometrical a

X
- gaid second arm (120, 2

:
—+
i
=
o]
¢t
jo}]
ot
o))
y
M
48]
0}
9}
o]
o}
Q.
98]
hast
jo}]
h
ot
—
C
N
-
N

claims, wherein said first (112, 21Z) a
distal ends are inserted into a cuff of a garment (52} placed
g position {Pdonning} when said first (110, 210}

n
and second (120, 220) arms are rotated around said first (GAL)

88}
e
Q

and second (GAZ) geometrical axes, respectively, from se

initial position (Pinitiai} to said opening position {Popening) «
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{(800) according to any one of the preceding
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{110} and second (120} arms of said first cuff opening

assembly (100) are at a second initial distance Dinitial
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- gaid first {112} and second (122} distal ends c¢f said first

cuff opening assenmbly (100) are at a second copening distance

Dopeningz from said first (212) and second (222) distal ends of
said second cuff opening assembly (), respectively, in said

- said second opening distance Dopeningz 18 greater than said

second initial distance Dinitiaiz.

. An apparatus (800) according to any one of the preceding

0
'.__I
o
l_l -
=
U
~
=y
®
B
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'._1
i

N

- gaid first (112) and second (122) distal ends of said first

defines an initial area Aipitiars and

- Sa

-

d

-

L tial area Ajnirial 18 smaller than an area of an

ta

n

opening of said garment Agy in 1its relaxed state.

7 An avvaratus (800 accordin to anv o f the precedin

/. An apparatus (800} according to any one oif the preceding
} and second (122} distal ends of said first

1
{110} and second (120} arms of said first cuff op

en
222) distal

—~

assembly (100) and said first (212) and second
ends of said first (210} and second {(Z220) arms of said second
cuff opening assembly (Z00) in said opening position (Popening)
fines an opening area Acpenings and

- gald opening area Agpening 1S greater than an area of an

opening of said garment Ag in its relaxed state.
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13, An apparatus (800} according to claim 13, wherein when

said subseguent position corresponds to said opening position

n

A

( Popening 7 sSa j_ (j. f]. ITSJC ub

n
first (100) and second (200} cuff opening assemblies,
respectively, are coupled with a first coupling means, such

that said first (11

us (800) according to c¢laim 12, wherein
-~ at least one of said first (110) and second (120) arms of

said first cuff opening assembly (100} is coupled to at least
one of said first (210} and second (220) arms of said second
cuff opening assembly (200) with a second coup
{530}, such that said first (110, 210} and second (120, 220}

arms of said first (100} and second (200) cuff opening

=

2
assemblies rotate synchronously around thelr respective

said first (110} and second (120) arms of said first cuff

opening assembly (100} rotates in a first rotation direction

45



WO 2019/231377

at least one rotatioc

1
d s

said first (100} an
arranged to cause the
(110, 210} and second

second (200} cuff open
position (Pinitiar} and

east one rotation pro
- at least one rod (51
first (110, 2108) and s
(100} and second (200}
- when said at least ©
position, said first (
said first (100} and s
in said initial positi
- when said at least o
position, said first (
said first (100} and s

ti

18. An apparatus (80
least one rotation pro
- at least one displac

least one rod (510, 52
least one rod (510, &2
positions.

19. An aratus (80

ocpening

{7

- at least one rod (51

arrangement (600)

second cuff

said opening
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n providing means coupled to a
210) and second (120, 220} a
econd (200) cuff opening
rotation of at least one of sa
(120, 220} arms of said first
ing assemblies between said in
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viding means includes:
0, 520) coupled to at
econd (120, 220} arms

o
-

L

ne rod (510, 520} is i

110, 210} and second
econd {200) cuff openi

on Popeninq) .

0} according to claim

Vldlﬂg means comprises

ement means (540) coup
0} and arranged to dis
0) between said first

~
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according to claim

arrangement (600} and
00); wherein

0}y of said first cuff
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- said at least one rotation providing means comprises:
- a displacement means (540) coupled to one or more
of =said at least one rod (510, 520) of =said first (600} or
second (700) cuff opening arrangements, and arranged t

displace said at least one rod (510, 520} of said first (600}

00}y cuff opening arrangements, respectively,

=

between said first and second positions.

N

20. An apparatus (800) according to claim 16, wherein said a

3

ot

least one rotation providing means comprises:
- at least one rotary engine (551, 552) coupled to at least
one of said first (110, 210} and second (120, 220} arms of

said first (100} and second (200} cuff cpening assemblies;

said at least one rotary engine (551, 552) is arranged to
rotate said first (110, 210 and second (120, 220) arms of
said first (100} and second (200) cuff opening assemblies from
said initial position (Piritiai) to said opening position

( Popeninq) o

21. An apparatus (800) according to claim 20, wherein said at
least one rotation providing means comprises:

at least two rotary engines (551, 552} which are

synchronized such that said first (110, 210} and second (120,
220)

arms of said first (100) and second (200} cuff opening

assemblies rotate synchronously around their respective

geometrical axes (GAl, GAZ).

22. An apparatus (800) according to any on
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claims, wherein said garment fetching arrangement (50)
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23, An apparatus (800) according to any one of the preceding
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claims, wherein said garment fetching arrangement (50

&)}

- at least one end section 5%; and

- a disc 57 arranged inside said end section 52 at a distance
Dsuction from an end 56 of said end section 55; wherein

said disc 57 comprises one or more holes 58 through which air
can [low.
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