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extensible screen (6) is variably stretched.
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Description
Field of the invention

[0001] The presentinvention relates to a screening ar-
rangement for adjusting the lightintake of awindow open-
ing to be screened and comprising: an extensible screen
having a predefined length between a first end portion
and a second end portion, the extensible screen being
made from a material with variable transparency in at
least a first direction such that when traction is applied
to the material in said first direction, the permeability of
the material is increased, a roller shaft connected to drive
means, the firstend portion of the extensible screen being
connected to the roller shaft, the extensible screen being
wound on the roller shaft in a non-screening position and
configured to be unwound from the roller shaft, under
rotation of the roller shaft in an unwinding direction, to a
deployed position at a well-defined end stop, correspond-
ing to a first screening position, in which the extensible
screen is in a first stretched state, and traction means
configured to apply traction on the extensible screen to
bring the extensible screen to a second screening posi-
tion, in which the extensible screen is in a second
stretched state and the permeability of the material is
increased relative to the permeability of the first stretched
state. The invention furthermore relates to a method for
providing variable screening of a window.

Background of the invention

[0002] Screening arrangements positioned in front of
a window to cover the window from direct sunlight in the
screening position are common. Usually such a screen-
ing arrangement comprises a screen in the form of a blind
or shade, such as aroller blind or a pleated blind. A roller
blind is typically comprised of a flexible screen, typically
made of fabric, arranged on a roller shaft. The fabric used
can be of varying quality depending on the purpose. For
instance, the fabric may be a light fabric, which allows a
generous amount of light into the room. The fabric can
otherwise be a thick fabric with a lightimpermeable coat-
ing to ensure a dark room. The problem with this type of
roller blind is that it is difficult to adjust the amount of light.
The only way to adjust the light intake is to vary the cov-
ering length of the blind. In the prior art, several attempts
have been made in order to alleviate this problem.

[0003] One example is described in US2015/0191971
A1 which describes a screening arrangement of the kind
mentioned in the introduction. In this arrangement, the
screen comprises an elastic fabric provided with aper-
tures. The screen is wound on a winding tube driven by
a motor, and can be deployed to a length corresponding
to the window. In the most simple embodiments, the load
bar atthe lower end edge of the screen is fixed in position
relative to a stationary bolt or support at the lower end of
the window, following which the screen is subjected to
eitheratractiontowiden the apertures, orrelaxed to close
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the apertures. In a more developed embodiment, an ar-
rangement of the kind mentioned in the introduction is
devised, in which the arrangement is provided with ten-
sioning means in the form of two winding tubes. Once
the bottom part of the screen is in the deployed position,
thefirstwinding tube is locked, following which the screen
is stretched by rotating the second winding tube. A prob-
lem with this arrangement is that the arrangement is rel-
atively complex and requires complex operation which
in turn causes unnecessary load on the motors because
of the uneven forward/backward motion.

Summary of the invention

[0004] With this background it is the object of the in-
vention to provide a screening arrangement, which is of
amore simple structure and which provides a more even
load on the drive means.

[0005] In afirst aspect, this and further objects are met
by a screening arrangement of the kind mentioned in the
introduction, which is furthermore characterized in that
the traction means comprises at least one traction cord
in connection with the second end portion of the exten-
sible screen and with the roller shaft and which is con-
figured to apply a traction force on the extensible screen
when the extensible screen is stretched from said first
stretched state to said second stretched state in the sec-
ond screening position by continuing rotation of the roller
shaft in the unwinding direction after the extensible
screen has been fully deployed from the roller shaft, and
that a spring device is provided to provide pre-tensioning
of the at least one traction cord.

[0006] By providing the traction means in the form of
rotation of the roller shaft in the unwinding direction while
at the same time the traction cord or cords in connection
with the roller shaft are able to keep the second end por-
tion of the extensible screen substantially stationary at
the desired end stop, the roller shaft itself provides the
desired stretching of the extensible screen to obtain the
variable screening aimed at. Relative to the prior art, this
is achieved in a simple manner, as the extensible screen
after the fully deployed position is wound up reversely on
the roller shaft to attain the second stretched state, in
which the permeability of the extensible screen is in-
creased. Hence, the transition from the first screening
position to the second screening position is performed
more or less automatically by the continued rotation of
the roller shaft.

[0007] Depending on the predefined length of the ex-
tensible screen relative to the height of the window open-
ing to be screened, the tension level of the extensible
screen in the first stretched state may be chosen accord-
ing to the field of application of the screening arrange-
ment in order to provide optimum freedom of choice.
Hence, the predefined length may be chosen to corre-
spond to the height of the window opening, or to exceed
the height, or to be smaller than the height of the window
opening to be screened.
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[0008] Even though the invention is operable to any
suitable connections between the traction cord or cords
and the extensible screen on one hand and with the roller
shaft on the other, it is presently preferred to incorporate
a bottom bar connected to the second end portion of the
extensible screen in one embodiment, and in another
embodiment to connect the traction cord directly to the
roller shaft. The bottom bar provides stability to the
screen and distributes the forces acting on the material
of the extensible screen. The bottom bar may be for in-
stance a metal, plastic or wooden bar, either compact or
as a profile element.

[0009] In a further embodiment, at least one pulley is
arranged substantially parallel to and at a distance from
the roller shaft, each traction cord being guided around
the respective pulley such that the respective traction
cord forms a loop between the roller shaft and the second
end portion of the extensible screen, possibly via the bot-
tom bar in such cases this is present. This allows the
traction cord(s) to take a determined path towards the
respective pulley while the screen is being unwound.
With the pulleys, the traction cord is able to round the
respective pulley and return towards the roller shaft. This
is an advantage since operation of the roller shaft then
first unwinds the extensible screen to its fully deployed
position in which the entire length of the screen is un-
wound from the roller shaft, and continued operation of
the roller shaft results in that the extensible screen winds
back round the roller shaft, and thus reverses. At this
point the traction cord is simultaneously wound onto the
roller shaft. This results in a double traction force being
applied onto the extensible screen, both from the torque
acting on the roller shaft and from the traction cord in the
opposite direction, which serves to hold the second end
portion of the extensible screen substantially stationary.
[0010] In a preferred embodiment, the spring device
comprises a spring-loaded pulley and a guide pulley. In
this way, each traction cord may be looped back and the
cord stroke is doubled. In turn, this provides fora compact
design and a more constant spring force. Alternative con-
figurations of such a spring device are however conceiv-
able.

[0011] In an embodiment in which the extensible
screen defines a screening plane in the deployed posi-
tion, the screening arrangement further comprises a po-
sitioning element, preferably comprising a guide roller,
having a positioning surface arranged to position the ex-
tensible screen in the predefined screening plane. The
positioning element compensates for the deviation in the
radial position of the extensible screen while being wound
or unwound on the roller shaft.

[0012] In a further embodiment, the variable transpar-
ency is achieved by apertures in the material. When trac-
tion is applied to the material, the apertures may increase
in size. This is an advantage since a material that may
be elongated or stretchable thus may reveal apertures
when traction is applied to it in order to increase light
intake. The material of the extensible screen may be one
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of the following: a textile made with at least one of elastic,
lamellae, knits, pleat, non-woven or the like. A textile with
elastic properties may be simple to produce and may be
versatile in installation. Also, an elastic textile may be
made as variably stretchable as needed. Apertures may
be naturally incorporated in the textile, such as a knitted
textile. The apertures may also be applied afterwards,
such as slits or holes. The apertures may also be provid-
ed as an effect of having a lamella structure. A lamella
material may be either a textile or a stiff material made
from a plastic or a metal.

[0013] In a structurally simple and presently preferred
embodiment, the drive means comprises a tubular motor
incorporated in the roller shaft.

[0014] Advantageously, the tubular motoris connected
to a control system including calibration means such as
a revolution counter and/or one or more sensors. Thus,
any torque to be applied may be previously programmed.
Further, the motor may be calibrated using the revolution
counter possibly in combination with the one or more
sensors in order to determine the point of deployment.
When fully deployed, the torque may be adjusted in a
specific mode for stretching the extensible screen. Fur-
ther, aremote control may be used as well as a stationary
switch. With such a motor driven screening arrangement,
it is thus possible to pre-programme the torque to be ap-
plied to the roller shaft in order to go from the non-screen-
ing position to the first screening position which is detect-
ed and following which the desired extension or stretch-
ing of the extensible screen is obtained in the second
screening position.

[0015] Inone embodiment, the screening arrangement
comprises a header arranged to cover at least the roller
shaft at the top of the window and side rails, in which side
portions of the extensible screen are guided. In addition
to protecting the operational parts of the screening ar-
rangement, this provides for a pleasant appearance.
[0016] In a second aspect, a method for providing var-
iable screening is provided as defined in independent
claim 17.

[0017] The advantages of the second aspect of the in-
vention and further developed embodiments also appli-
cable to the second aspect of the invention have been
described in the above and reference is made thereto.
[0018] Further details are described, and further ad-
vantages stated, in the description of particular embod-
iments of the invention.

Brief description of the drawings

[0019] In the following the invention will be described
in further detail by means of examples of embodiments
with reference to the schematic drawings, in which

Fig. 1 is a perspective view of a screening arrange-
ment in an embodiment of the invention;
Fig. 2 is a perspective view of a screening arrange-
ment in an embodiment of the invention;
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Figs 3a to 3c are schematic side views illustrating
the operation of a screening arrangement in an em-
bodiment of the invention;

Figs 4a and 4b are schematic side views illustrating
the operation of a screening arrangement in an al-
ternative embodiment of the invention;

Fig. 5a is a partial front view illustrating the material
of a screening arrangement in an embodiment of the
invention;

Fig. 5b is a partial front view illustrating another ma-
terial of a screening arrangement in an embodiment
of the invention; and

Fig. 6 is a detail view of a screening arrangement in
an embodiment of the invention.

Description of detailed embodiments of the inven-
tion

[0020] In the following, embodiments of the first and
the second aspects will be described in further detail.
Figs 1 and 2 schematically illustrate embodiments of a
screening arrangement 100 adapted to be arranged in a
window (not shown). The window will be referred to only
as "window" and the invention is in particular intended
for use in a roof window, installed in an inclined roof sur-
face. Directional terms such as "upper"”, "lower" etc. relate
to the position shown in the drawings. The invention is
in principle applicable to all types of windows for instal-
lation in all types of roofs, including flat roofs, and fa-
cades, however. The window has, in a manner known
per se, at least one frame encasing a window opening
to be screened. Elements having the same or analogous
function are denoted by the same reference numerals
throughout.

[0021] The screening arrangement 100 comprises an
extensible screen 6 and has a predefined length between
a first end portion 61 and a second end section 62, and
is made from a material having variable transparency as
will be described in further detail in the following. The first
end portion 61 is connected to a roller shaft 1 connected
to drive means (not shown) such that the extensible
screen 6 may be wound up on and unwound from the
roller shaft 1 under rotation thereof. The extensible
screen 6 is typically rectangular, and the width of the
extensible screen corresponds to or is slightly smaller
than the length of the roller shaft. This may however be
different depending on the specific installation, the width
being defined between opposed side portions 63, 64. The
roller shaft 1 is typically positioned at the top of the win-
dow, for instance fastened by suitable brackets to one of
the frames of the window. Most commonly the roller shaft
1 is arranged horizontally at the top of the window. This
is however not limiting for the screening arrangement
100 which may be suitably used in any direction depend-
ing on the size and shape of the window. The extensible
screen 6 may thus be brought from a non-screening po-
sition in which the extensible screen 6 is wound more or
less completely on to the roller shaft 1 and to one or more
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screening positions by moving the second end portion
62 downwards, hence typically in the direction towards
the bottom of the window, as will be elaborated on below.
[0022] Inthe embodiment shown in Fig. 1, the screen-
ing arrangement 100 comprises a header 9 arranged to
cover at least the roller shaft 1 at the top of the window
and two side rails 10 in which the side portions 63, 64 of
the extensible screen 6 is guided. Furthermore, the
screening arrangement 100 comprises a bottom bar 4
connected to the free or second end portion 62 of the
extensible screen 6.

[0023] In the embodiment shown in Fig. 1, the exten-
sible screen 6 is provided with a plurality of apertures 8
in the material. The material may be characteristically
elastic and/or have variable transparency. That is, a trac-
tion force applied to the material in the direction of arrows
A may stretch or extend the material in order to reveal
apertures 8 that may vary in size depending on the size
of the traction force. The material with is shown in further
detail in Fig. 5a, which illustrates schematically an em-
bodiment of the specific shapes and configuration of the
apertures 8 in the extensible screen 6. The extensible
screen 6 may be provided with apertures 8 of different
or equal size. In an unstretched, or substantially relaxed,
state, the apertures 8 barely show, and hence there is
little light permeability. In a stretched state, the apertures
8 are stretched and increased in size in at least the first
direction, and thereby light intake from a window can be
varied.

[0024] The extensible screen 6 may in general be
formed by any textile made with at least one of elastic,
lamellae, knits, pleat, non-woven or the like. In addition
to distinct apertures 8 as shown, such apertures may
hence also for instance be provided as interstices in a
mesh, as indicated schematically in the embodiment of
Fig. 2.

[0025] An example of a fabric with openings is de-
scribed in WO 2011/150902 A1 in which the fabric or
textile is elastic in a first direction and is substantially
inelastic in a second direction and wherein openings, the
size of which can be controlled according to the elasticity
of the fabric, are formed in the fabric or textile when the
textile is stretched in the direction in which the textile is
elastic. This is illustrated in Fig. 5b, in which shows a
sample cloth to be used in the extensible screen 6, in the
form of a warp having a plurality of warp threads X of
elastic fibres or yarns. Weft yarns Y are added by con-
ventional joining techniques. The weft yarns Y are typi-
cally designed as threads and are here arranged in pairs,
one behind the other. The weft yarns Y are substantially
non-elastic, so that the screen, so that the screen may
be stretched in the longitudinal direction, that is in the
direction of the warp yarns X, without significantly shrink-
ing in the transverse direction, i.e. in the direction of the
weft yarns Y.

[0026] In order to provide the traction force to vary the
transparency, or light permeability, of the extensible
screen 6, the screening arrangement 100 comprises trac-



7 EP 3 351 719 A1 8

tion means to bring the screening arrangement from a
first screening position to a second screening position.
Referring now in particular to Fig. 2 showing the details
of the screening arrangement 100 in one embodiment,
the bottom bar 4 being indicated only schematically for
reasons of clarity, also the traction means comprising
two traction cords 3 are shown in Fig. 2. The position of
the roller shaft 1 is denoted by axis X1.

[0027] Generally, the wound up position is when the
extensible screen 6 is fully withdrawn and the entirety of
the window opening to be screened is exposed, i.e. a
non-screening position. To compare, the deployed posi-
tion is when the extensible screen 6 is unwound and de-
ployed to cover the entire window opening in a first
screening position. As will be described in further detail
below, the extensible screen 6 is furthermore adapted to
assume a second screening position, i.e. the position
shown in Fig. 1, in which the material of the extensible
screen 6 is in a second stretched state and is stretched
to a higher level relative to the first stretched state and
the apertures 8 are in a more open condition.

[0028] In the first screening position the extensible
screen 6 is deployed, i.e. unwound from the roller shaft
1, and the extensible screen 6 is in a first stretched state.
The position of the second end portion 62 of the exten-
sible screen, or of the bottom bar 4, relative to the window
opening to be screened is in a well-defined end point,
which may be mechanically defined, for instance by an
abutment, or controlled electronically by suitable pro-
gramming of the drive means. The tension of the screen-
ing material of the extensible screen 6 in the first
stretched state depends on the relation between the pre-
defined length of the extensible screen 6 and the height
of the window opening to be screened. In the present
context, it is to be understood that this predefined length
of the extensible screen 6 corresponds to the length of
the screening material in a completely relaxed state of
the extensible screen. The predefined length is config-
ured relative to the height of the window opening to be
screened in one of the following three manners:

i. the predefined length corresponds substantially to
the height of the window opening such that the ex-
tensible screen 6 is substantially relaxed in the de-
ployed position corresponding to the first screening
positions. In this case, the first end portion 62 of the
extensible screen 6 is the only portion in contact with
the roller shaft 1 in the deployed position correspond-
ing to the first screening position of the screening
arrangement 100. During the continued rotation of
the roller shaft 1 in the unwinding direction, the ex-
tensible screen 6 is wound up reversely on the roller
shaft 1 until the second screening position has been
reached, in which the extensible screen 6 is in its
second stretched state and the desired light perme-
ability, or transparency, has been reached;

ii. the predefined length exceeds the height of the
window opening such that the extensible screen 6
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is continued to be unwound from the roller shaft 1
from the first screening position until the extensible
screen 6 has been fully deployed, i.e. when the first
end portion 62 of the extensible screen 6 is the only
portion in contact with the roller shaft 1..During the
continued rotation of the roller shaft 1 in the unwind-
ing direction, the extensible screen 6 is wound up
reversely on the roller shaft 1, reaching first the ten-
sion corresponding to the first stretched state and
further until the second screening position has been
reached, in which the extensible screen 6 is in its
second stretched state and the desired light perme-
ability, or transparency, has been reached;

ii. the predefined length is smaller than the height
of the window opening such that the extensible
screen 6 is stretched in the deployed position corre-
sponding to the first screening position. During the
continued rotation of the roller shaft 1 in the unwind-
ing direction, the extensible screen 6 is wound up
reversely onthe roller shaft 1 until the second screen-
ing position has been reached, in which the exten-
sible screen 6 is in its second stretched state and
the desired light permeability, or transparency, has
been reached.

[0029] During unwinding of the extensible screen 6
from the wound up non-screening position to the fully
deployed position of the first screening position, the bot-
tom bar 4 may also be positioned in a number of inter-
mediate positions in between to provide a variety of
screening positions.

[0030] The configuration of the traction means in em-
bodiments of the invention will now be described in some
detail. As seen in Fig. 2, the screening arrangement 100
is provided with traction means in the form of at least one
traction cord. In the embodiment of Fig. 2, two traction
cords 3 are provided, one on each side of the extensible
screen 6. The traction means including the rotational
movement of the roller shaft 1 itself and the traction cords
3 are configured to apply the traction force on the exten-
sible screen 6 such that the extensible screen 6 is
stretched from said first stretched state to said second
stretched state under rotation of the roller shaft 1. By
having two traction cords 3, the load is more evenly dis-
tributed.

[0031] In the embodiment shown in Fig. 2, each trac-
tion cord 3 is connected to the second end portion 62 of
the extensible screen 6 via the bottom bar 4 and to the
roller shaft 1 in that a first end 3a is wound onto the roller
shaft 1, here in the opposite direction of the winding of
the extensible screen 6. Alternatively to connecting the
traction cords 3 directly to the roller shaft 1 as shown,
the winding of the traction cords may also be provided
on a separate winding reel. The winding reel may be con-
nected directly to the roller shaft or via a suitable trans-
mission mechanism such as a belt drive or a chain drive.
The traction cord or cords may also assist in unwinding
the extensible screen from the roller shaft.
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[0032] A second end 3b of the traction cord 3 is ar-
ranged to be connected to a second end portion 62 of
the extensible screen 6. As shown, the second end 3b
of each traction cord 3 is connected to a spring device 5
accommodated in the bottom bar 4. Here, the spring de-
vice 5 comprises a tension spring directly connected to
the second end 3b of the traction cord 3, but other ar-
rangements are conceivable. Other configurations of
such a spring device to provide pre-tensioning of the trac-
tion cord or cords include the provision of a spring device
placed behind the header and/or side rails, and by form-
ing the traction cord or cords at least partially by elastic
portions.

[0033] In the embodiment of Fig. 2, the screening ar-
rangement 100 further comprises at least one idler shaft
or pulley 2, here two pulleys 2, one positioned at either
side of the extensible screen 6 along an axis X2 to co-
operate with a respective traction cord 3. The pulleys 2
are arranged substantially parallel to and at a distance
from the roller shaft 1, each traction cord 3 being guided
around the respective pulley 2 such that the respective
traction cord 3 forms a loop between the roller shaft 1
and the second end portion 62 of the extensible screen
6, either directly to the second end portion or via the bot-
tom bar 4. In the embodiment shown, the pulleys 2 are
located near the end point for the travel of the extensible
screen 6.

[0034] The roller shaft 1 may receive its driving torque
to unwind and wind up the extensible screen 6 from a
motor. Although not described in further detail, the drive
means of the embodiment of Fig. 2 comprises a tubular
motor incorporated in the roller shaft 1. The tubular motor
is connected to a control system including calibration
means such as a revolution counter and/or one or more
sensors. The motor may be thus be configured to provide
the screening arrangement 100 with a suitable torque at
a suitable speed over predefined time periods.

[0035] Referring now also to Figs 3a to 3c, the opera-
tion of the screening arrangement 100 in one embodi-
ment will be described in further detail. Elements having
the same or analogous function as in the embodiments
of Figs 1 and 2 are denoted by the same reference nu-
merals throughout.

[0036] Before deployment, the extensible screen 6 is
in a wound up, or collapsed, position in which the exten-
sible screen is wound up on the roller shaft 1.

[0037] InFig.3a,a partiallyunwound extensible screen
6 is shown. In order to unwind the extensible screen 6,
the roller shaft 1 is rotated in a first rotational direction
(counter-clockwise in the embodiment shown) by the ap-
plication of a torque indicated Mu in Fig. 3b and the ex-
tensible screen 6 moves in the direction of arrow U. Dur-
ing this movement, the traction cords 3 assist in pulling
the bottom bar 4 and hence the second end portion 62
ofthe extensible screen 6 to unwind the extensible screen
6 from the roller shaft 1. Under normal conditions, the
extensible screen 6 is subjected to only a slightly
stretched state during this movement.
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[0038] Fig. 3b illustrates the extensible screen 6 in a
deployed position corresponding to a first screening po-
sition. The tension in the extensible screen 6, and the
degree of deployment, is dependent on the relationship
between the predefined length of the extensible screen
6 and the height of the window opening to be screened,
as described in the above. In the embodiment in which
the predefined length of the extensible screen 6 corre-
sponds substantially to the height of the window opening
to be screened, the deployed position is the also the po-
sition in which the extensible screen 6 is fully deployed,
i.e. no more of the screen 6 is wound round the roller
shaft 1, i.e. the first end portion 61 is the only portion in
contact with the roller shaft 1. In this position the exten-
sible screen 6 generally covers the window and the ex-
tensible screen is in a first stretched state. By "first
stretched state" encompasses the possibilities that the
screen is an a completely relaxed state, meaning that
the screen is substantially not subjected to traction or
other stretching load, and that the screen is subjected to
a tensioning force, for instance in the case in which the
height of the opening to be screened is larger than the
predefined length of the extensible screen as completely
relaxed.

[0039] The drive means of the screening arrangement
is calibrated, for instance by a revolution counter, in order
to detect the deployed position. On the basis of the cal-
ibration, the extent of the desired stretch of the extensible
screen 6 is able to be determined and programmed into
the control means. One simple manner of achieving the
well-defined end point is by programming the control
means to detect an increase in the power consumption
of the tubular motor.

[0040] Fig. 3c illustrates a continuing rotation of the
roller shaft in the first rotational direction and a torque
indicated Mt is transferred to the roller shaft 1. During
continued rotation, the extensible screen 6, which is in
connection with the roller shaft 1, follows the roller shaft
1 in its continued rotational loop and is thus wound re-
versely on the roller shaft 1. By reversely wound is un-
derstood that the roller shaft 1 rotates beyond the de-
ployed position of the extensible screen 6. Also present
in Fig. 3c is a positioning element in the form of a guide
roller 7, which ensures that the extensible screen 6 is
kept in a substantially vertical position. The guide roller
7 thus compensates for the deviating radial position of
the extensible screen 6 due to its position on the roller
shaft 1. The screen 6 rounds the positioning element 7
and thus starts to move upwards again towards the col-
lapsed position.

[0041] Atthe same time, the traction cord 3 continues
to wind round the roller shaft 1. The effect of this is that
the roller shaft 1 draws the extensible screen 6 upwards,
and the traction cord 3 draws the extensible screen 6
downwards as indicated by the arrow F4. This double
movement performs traction on the extensible screen 6
and thus separates the material of the extensible screen
6 to increase the permeability of the material, i.e. in the
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specific embodiment to widen the apertures 8, and the
variable light permeability aimed at is achieved.

[0042] During unwinding of the extensible screen 6
from the roller shaft, the traction cord 3 is concurrently
wound up on the roller shaft 1. As the windings of the
extensible screen 6 on the roller shaft 1 decrease in di-
ameter as the outermost layers are unwound, the spring
device 5 compensates for the differences in unwound
length of the extensible screen 6 relative to the wound
up length of the traction cord 3.

[0043] As mentioned in the above, the roller shaft 1 is
subjected to the torque indicated Mu and the extensible
screen 6 moves in the direction of arrow U, while the
traction cords 3 pull the bottom bar 4 downwards as
shown in Fig. 3a. The relationship between the torque
Mu and the force which the traction cords 3 influence the
bottom bar 4 depends on several factors including the
dimensioning of the roller shaft 1, the elasticity, thickness
and predefined length of the extensible screen 6, of
whether the traction cords 3 are wound up on a separate
winding reel or on the roller shaft 1 itself, and if so, on a
part of reduced diameter thereof; and last but not least
the configuration and dimensioning of the spring device
acting to provide a pre-tensioning of the traction cords 3.
[0044] Once the desired end-stop position has been
reached in Fig. 3b, the traction cords 3 serve to hold the
bottom bar 4 and hence the second end portion 62 of the
extensible screen 6 substantially stationary by means of
the force Ft indicated in Fig. 3b. The force Ftrequired to
keep the bottom bar 4 stationary also depends on a
number of factors as described in the above, including
the magnitude of the torque Mt of the roller shaft 1. The
torque Mt may either be of the same magnitude as the
unwinding torque Mu, or different, just as a varying torque
is also conceivable.

[0045] In the fully deployed position, i.e. when only the
first end portion 61 is in connection with the roller shaft
1, the "cord reserve" inherent in the spring device 5 en-
sures proper functioning of the screening arrangement
100. At this turning point, the cooperation between the
spring device and the traction cords 3 provide for the
balancing of holding the bottom bar 4 (or the second end
portion 62 at its desired end stop position) such that the
extensible screen 6 is prohibited from pulling the bottom
bar 4 upwards, just as it is ensured that the roller shaft 1
is able towind the extensible screen 6 up reversely during
the continued rotation in the unwinding direction. This is
well within the skills of the person skilled in the art. It is
also conceivable to provide this "cord reserve" in alter-
native embodiments, for instance by a tension spring ar-
ranged behind the side rail and connected to the traction
cord, or by forming the traction cord partly or entirely from
elastic portions.

[0046] In order to release the traction and to wind the
extensible screen 6 to its collapsed position, the roller
shaft 1 is subsequently rotated in a second rotational
direction, opposite to the first rotational direction, and
thus returns the extensible screen 6 on the roller shaft 1.
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The roller shaft 1is then set to rotate furtherin the second
rotational direction (clockwise in the embodiment
shown), opposite to the direction shown in Figs 3a-3c.
The initial movement of the extensible screen 6 in the
return direction entails that the traction force, which the
traction cords 3 influence on the bottom bar 4 to keep
the bottom bar 4 and hence the second end portion 62
of the extensible screen 6 substantially stationary, is re-
leased when the roller shaft 1 rotates in the winding di-
rection, and the extensible screen 6 relaxes from the sec-
ond stretched state to the first stretched stated. The trac-
tion cords 3 will at the same pace unwind from the roller
shaft 1 and follow the path of the extensible screen 6 until
the extensible screen 6 is in a wound up position.
[0047] Figs 4a and 4b show an alternative embodi-
ment, in which the extensible screen 6 and the traction
cords 3 are arranged as previously around the roller shaft
1. However, the drive of the roller shaft 1 runs in the
opposite direction to unwind and wind up the extensible
screen 6, the unwinding direction being thus clockwise.
This means also that the screen 6 rounds the positioning
element 7 during the unwinding rather than during the
traction. Such configuration allows a more compact de-
sign such that the extensible screen 6 and the traction
cords 3 operate in substantially the same plane.

[0048] As mentioned, the suspension of the second
end 3b of the traction cord 3 is preferably provided by a
spring device, the simplest form being shown in Fig. 2.
Alternatively or additionally, the tubular motor of the roller
shaft 1 may be provided with torsion spring reels, or as
shown in Fig. 6 a more complex device is shown. The
bottom bar 4 in Fig. 6 accommodates the second end 3b
of the traction cord 3 arranged in connection with a spring
device 5 comprising a spring-loaded pulley 11 of which
the spring-load is provided by a pressure spring, and the
second end 3b of the cord is guided about a guide pulley
12. This spring device 5 provides a more even traction
force and reduces the impulse force on the cord and
thereby in turn the extensible screen 6 during winding
and unwinding, in addition to being of a compact design
and to the compensation properties described in the
above.

[0049] The invention should not be regarded as being
limited to the described embodiments. Several modifica-
tions and combinations of the different embodiments will
be apparent to the person skilled in the art.

Claims

1. Ascreening arrangement (100) for adjusting the light
intake of a window opening to be screened and com-
prising:

an extensible screen (6) having a predefined
length between a first end portion (61) and a
second end portion (62), the extensible screen
(6) being made from a material with variable
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transparency in at least a first direction such that
when traction is applied to the material in said
first direction, the permeability of the material is
increased,

a roller shaft (1) connected to drive means, the
first end portion (61) of the extensible screen (6)
being connected to the roller shaft (1), the ex-
tensible screen (6) being wound on the roller
shaft (1) in a non-screening position and config-
ured to be unwound from the roller shaft (1) un-
der rotation of the roller shaft (1) in an unwinding
direction, to a deployed position at a well-defined
end stop, corresponding to a first screening po-
sition, in which the extensible screen (6) is in a
first stretched state, and

traction means (3) configured to apply traction
on the extensible screen (6) to bring the exten-
sible screen (6) to a second screening position,
in which the extensible screen (6) is in a second
stretched state and the permeability of the ma-
terial is increased relative to the permeability in
the first stretched state,

characterized in that

the traction means (3) comprises at least one
traction cord (3) having a first end (3a) in con-
nection with the roller shaft (1) and a second end
(3b) in connection with the second end portion
(62) of the extensible screen (6), and which is
configured to apply a traction force (Ft) on the
extensible screen (6) when the extensible
screen (6) is stretched from said first stretched
state in the first screening position to said sec-
ond stretched state in the second screening po-
sition by continued rotation of the roller shaft (1)
in the unwinding direction after the extensible
screen (6) has been fully deployed from the roller
shaft (1), and that a spring device (5) is provided
to provide pre-tensioning of the at least one trac-
tion cord (3).

A screening arrangement (100) according to claim
1, wherein the predefined length of the extensible
screen (6) between the first end portion (61) and the
second end portion (62) corresponds to a completely
relaxed state ofthe extensible screen (6), and where-
in the predefined length of the extensible screen (6)
is configured relative to the height of the window
opening to be screened as one of the following op-
tions:

i. the predefined length corresponds substan-
tially to the height of the window opening such
that the extensible screen (6) is substantially re-
laxed in the deployed position corresponding to
the first screening position;

ii. the predefined length exceeds the height of
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10.

the window opening such that the extensible
screen (6) is relaxed and a portion of the exten-
sible screen (6) other than the first end portion
(61) remains on the roller shaft (1) in the first
screening position; or

iii. the predefined length is smaller than the
height of the window opening such that the ex-
tensible screen (6) is stretched in the deployed
position corresponding to the first screening po-
sition.

A screening arrangement (100) according to claim
1 or 2, wherein a bottom bar (4) is connected to the
second end portion (62) of the extensible screen (6).

A screening arrangement according to claim 3,
wherein the first end (3a) of each traction cord (3) is
connected directly to the roller shaft (1).

Ascreening arrangement (100) according toany one
of claims 3 and 4, wherein the second end (3b) of
the traction cord (3) is connected to the bottom bar

(4).

A screening arrangement according to any one of
claims 1 to 3, wherein each traction cord is in con-
nection with the roller shaft via a winding reel, said
winding reel being preferably connected to the roller
shaft via a transmission mechanism such as a belt
drive or a chain drive.

Ascreening arrangement (100) according to any one
of the preceding claims, further comprising at least
one idler shaft or pulley (2) arranged substantially
parallel to and at a distance from the roller shaft (1),
each traction cord (3) being guided around the re-
spective idler shaft or pulley (2) such that the respec-
tive traction cord (3) forms a loop between the roller
shaft (1) and the second end portion (62) of the ex-
tensible screen (6) or bottom bar (4).

Ascreening arrangement (100) according to any one
of the preceding claims, wherein a header (9) is ar-
ranged to cover at least the roller shaft (1) at the top
of the window, and side rails (10), in which side por-
tions (63, 64) of the extensible screen (6) is guided.

Ascreening arrangement (100) according toany one
of claims 3 to 8, wherein the spring device (5) is ac-
commodated in the bottom bar (4) and the second
end (3b) of each traction cord (3) is connected to the
spring device (5), preferably via a spring-loaded pul-
ley (11) and a guide pulley (12).

A screening arrangement according to any one of
the preceding claims, wherein the spring device is
provided behind the header and/or the side rails.
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A screening arrangement according to any one of
the preceding claims, wherein said the spring device
comprises forming at least one traction cord with at
least one elastic portion.

A screening arrangement (100) according to any one
of the preceding claims, wherein the extensible
screen (6) defines a screening plane in the deployed
position and the screening arrangement (100) fur-
ther comprises a positioning element, preferably
comprising a guide roller (7), having a positioning
surface arranged to position the extensible screen
(6) in the predefined screening plane.

A screening arrangement (100) according to any one
of the preceding claims, wherein the variable trans-
parency of the screen (6) is achieved by apertures
(8) in the material such that when traction is applied
to the material in the first direction, the apertures (8)
increase in size, at least in said first direction.

A screening arrangement (100) according to claim
13, wherein the material is one of the following: a
textile made with at least one of elastic, lamellae,
knits, pleat, non-woven or the like.

A screening arrangement (100) according to any of
the preceding claims, wherein the drive means com-
prises a tubular motor incorporated in the roller shaft

(1)

A screening arrangement (100) according to claim
15, wherein the tubular motor is connected to a con-
trol system including calibration means such as a
revolution counter and/or one or more sensors, pref-
erably said control system is configured to detect an
increase in the power consumption of the tubular mo-
tor.

A method for providing variable screening of a win-
dow, the method comprising the steps of:

providing a screening arrangement (100) com-
prising an extensible screen (6) having a prede-
fined length between a first end portion (61) and
a second end portion (62),

providing a roller shaft (1) and connecting the
first end portion (61) of the extensible screen (6)
to the roller shaft (1),

winding at least a portion of the extensible
screen (6) onto the roller shaft (1),

providing traction means comprising atleastone
traction cord (3) having a first end (3a) and a
second end (3b),

connecting the first end (3a) of the traction cord
(3) to the roller shaft (1) and the second end (3b)
to the second end portion (62) of the extensible
screen (6),
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18.

19.

unwinding the screen (6) by rotating the roller
shaft (1) in a first rotational direction to a first
screening position, in which the extensible
screen (6) is in a first stretched state, and
applying a traction force to the extensible screen
(6) by means of the at least one traction cord (3)
to hold the second end portion (62) substantially
stationary when the extensible screen (6) is
stretched to a second stretched state by the trac-
tion force generated by applying a torque (Mt)
to the roller shaft (1) in said first rotational direc-
tion such that the extensible screen (6) is re-
versed on the roller shaft (1).

The method according to claim 17, wherein the at
least one traction cord (3) is simultaneously wound
onto the roller shaft (1), thereby providing traction to
the second end portion (62) of the extensible screen

(6).

The method according to any of claims 17 or 18,
further comprising the step of

releasing the traction by applying a torque to the roll-
er shaft (1) in a second rotational direction opposite
the first rotational direction, unwinding the at least
one traction cord (3) and thereby relaxing the exten-
sible screen (6), preferably comprising the further
step of winding up the extensible screen (6) by ap-
plying a torque to the roller shaft (1) in said second
rotational direction, thereby reversing the extensible
screen (6), and further winding up of the extensible
screen (6) on the roller shaft (1).
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