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(54)  Automatic roller blind for roof windows and a method of controlling thereof

(67)  Theinvention relates to an automatic roller blind
(1), in particular for roof windows, comprising a curtain
(15), a motor (2) driving the curtain (15), a rechargeable
battery (6) to store energy required to operate the motor
(2), a photovoltaic panel (4) charging said rechargeable
battery (6), and a microcontroller (7) to control an oper-
ation of the blind in response to control signals including
atleast a control signal representing a sunlightlevel. The
invention also relates to a method of controlling such an

automatic roller blind. In order to make the blind virtually
and fully autonomous, i.e. capable of continuous auto-
matic operation for a relatively long period of time without
an auxiliary power supply or frequent battery (6) recharge
sessions, said control signal representing a sunlight level
is an output electrical power of the photovoltaic panel (4),
and the microcontroller (7) controls the operation of the
blind also on the basis of the output voltage of said re-
chargeable battery (6).
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Description
Technical Field

[0001] The present invention relates to an automatic
roller blind, in particular for roof windows, comprising a
curtain, a motor driving the curtain, a rechargeable bat-
tery to store energy required to operate the motor, a pho-
tovoltaic panel charging said rechargeable battery and a
microcontroller to control operation of the blind in re-
sponse to control signals including at least a control sig-
nal representing a sunlight level. The invention also re-
lates to a method of controlling such an automatic roller
blind.

Background of the Invention

[0002] Automatic roller blinds or shutters of the kind
mentioned in the outset are used for various purposes.
[0003] For example they may be employed to control
the heat transfer between the inside and outside of the
building. During summertime the blind may cover the win-
dow during daytime to prevent room overheating. Re-
search shows that during the summertime roller blind in-
stalled over the roof window is capable of lowering tem-
perature inside the room up to 7 °C as compared to the
same room with a roof window devoid of the blind. On
the other hand during wintertime the blind may uncover
the window during daytime to allow the sunlight to warm
the inside of the building or contrarily cover the window
if there is no sunlight to improve thermal isolation coeffi-
cient of the window.

[0004] Automatic roller blinds of this kind may also be
employed to improve the comfort of the inhabitants, for
example by uncovering the window at the morning while
sun exposition increases in order to allow access of the
sunlight to room, by covering the window at the sunset
to improve intimacy of inhabitants, etc.

[0005] Automatic roller blinds known from the state of
art employ sensors providing sunlight level signals that
are usually energized from an external power sources.
Furthermore in case of a rechargeable battery discharge
and a sunlight level insufficient for recharging the battery
to a minimal voltage level enabling for operating a motor
driving a curtain, the functionality of automatic positioning
of the curtain disappears instantly usually at a random
position of the curtain what in certain situations may be
disadvantageous or at least inaesthetic.

[0006] Therefore there is a need to provide an auto-
matic roller blind that would be virtually and fully auton-
omous, i.e. capable of continuous automatic operation
for a relatively long period of time without an auxiliary
power supply or frequent battery recharge sessions.

Summary of the Invention

[0007] The invention provides an automatic roller blind
as described in the outset, which is characterised in
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that, said control signal representing the sunlight level
is an output electrical power of the photovoltaic panel
and the microcontroller controls the operation of the blind
also on the basis of the output voltage of said recharge-
able battery.

[0008] Therefore the photovoltaic panel serves not on-
ly to charge the battery of the blind but most importantly
to control its operation. Furthermore it is now possible to
differentiate the working mode of the blind on the basis
of the available power supply. In order to measure the
output electrical power of the photovoltaic panel it may
be dissipated into a reference resistor and determined in
a simple manner by a measurement of a voltage drop
induced on the reference resistor by the current produced
by the panel.

[0009] In this context it is preferable if said microcon-
troller works in at least two working modes including a
manual working mode, where automatic control of a blind
is disabled, and an automatic working mode, where po-
sition of the curtain is set as often as necessary in re-
sponse to said control signals, wherein the microcontrol-
ler works in said automatic working mode if the output
voltage of said rechargeable battery is higher than a pre-
defined automatic working mode voltage threshold.
[0010] Preferably said working modes further include
a semi-automatic working mode, where position of the
curtain is maintained after it is set.

[0011] The microcontroller may work in the semi-auto-
matic working mode, for example, if the output voltage
of said rechargeable battery is higher than a predefined
semi-automatic working mode voltage threshold and low-
er than said predefined automatic working mode voltage
threshold.

[0012] Preferably the roller blind according to the in-
vention additionally comprises a module providing user
control signal for the microcontroller.

[0013] Said switch/indicator module may also indicate
the working mode of the blind and preferably comprises
low battery voltage indicator which is turned on if the out-
put voltage of said rechargeable battery is lower than
said predefined manual working mode voltage threshold.
[0014] The indicator informs the user that battery re-
charge is required which may takes place after e.g. in
during a winter after prolonged period of low sunlightlevel
and the blind working in said automatic working mode.
[0015] Preferably the blind additionally comprises at
least one component providing additional control signal
for the microcontroller chosen among: outside tempera-
ture sensor, curtain state sensor, timer, and inside tem-
perature sensor.

[0016] Insome embodiments said microcontroller may
be a part of a larger home automation system.

[0017] The invention also provides a method of con-
trolling an automatic roller blind as described in the outset
that involves the steps of:

measuring an output electrical power of the photo-
voltaic panel as a said control signal representing
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sunlight level,

measuring the output voltage of said rechargeable
battery, and

controlling position of a curtain using the microcon-
troller working in at least two working modes includ-
ing amanual working mode, where automatic control
of the blind is disabled, and an automatic working
mode, where position of the curtain is set as often
as necessary in response to said control signals,
wherein said automatic working mode is set if the
output voltage of said rechargeable battery is higher
than a predefined automatic working mode voltage
threshold.

Brief Description of the Drawings

[0018] The invention is presented below in exemplary
embodiment and in connection with the attached draw-
ings on which:

Fig. 1 is a schematic perspective view of a part of an
automatic roller blind according to the presentinven-
tion;

Fig. 2 is a simplified diagram of functional elements
of an automatic roller blind according to the present
invention; and

Fig. 3 is a simplified block scheme of an automatic
roller blind according to the present invention.

[0019] Arollerblind 1 shown partially in Fig. 1 compris-
es a case 11, 12 attached to two side guides 13 (shown
in part) connected with a cross beam 14. A curtain 15 is
slidably disposed in elongated channels of side guides
13 and rolled over a shaft 16 rotationally disposed inside
the case 11, 12 and driven by a drive system including
an electric motor 2. Furthermore, Fig. 1 shows a digital
outside temperature sensor 3 (thermometer) and a pho-
tovoltaic panel 4. These and remaining elements of the
blind 1 are illustrated on a simplified diagram of Fig. 2.
[0020] In this embodiment position of the curtain 15
(open, closed or intermediate) is determined by measur-
ing the current energizing the motor 2. Alternatively the
blind 1 may obviously comprise an electromechanical
sensor or a sensor integrated with a motor 2. This and
other options are known to those skilled in the art.
[0021] As shown in Fig. 2, the blind further comprises
a schematically illustrated rechargeable 12 Volt battery
6 and a schematically illustrated microcontroller 7 com-
prising aworking mode (manual, semi-automatic and au-
tomatic) switch/indicator module 8, an internal timer 9
and a control logic 10. Actual implementation, design,
construction and mechanical location of the battery 6,
the microcontroller 7, the switch/indicator module 8, the
internal timer 9 and the control logic 10 and other com-
ponents of the blind 1 are arbitrary. For example the mi-
crocontroller 7 may be wirelessly connected or may have
aform of an element of a larger home automation system
including all possible particular software implementa-
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tions thereof or may be implemented as an integrated
electronic control unit (ECU) along with the switch/indi-
cator module 8, and the control logic 10.

[0022] Connections of the functional elements of the
blind 1 with the control logic 10 are depicted with arrows,
wherein directions of arrows also indicate directions of
current or signal transfer, so that for example the battery
6 not only supplies the power required for operation of
the microcontroller 7 and the motor 2 but is also charged
by the photovoltaic panel 4 in a manner controlled by the
control logic 10.

[0023] The block scheme of Fig. 3 schematically illus-
trates an exemplary arrangement of interconnections be-
tween particular functional components of the roller blind
1 according to the present invention. As shown a two
position switch 17 is installed on a supply line led out
from the schematically shown photovoltaic panel 4,
wherein the rechargeable battery 6 is connected to the
first output contact of the switch 17 and a reference re-
sistor 18 is connected to the second output contact of
the switch 17. A first output current measuring arrange-
ment 19 is installed on the line connecting the switch 17
with the resistor 18 and measures current supplied to the
resistor 18 from the panel 4. The position of the switch
17 is controlled by the microcontroller 7 or more precisely
by the control logic 10 of the microcontroller 7. The control
logic 10 periodically probes a value of the photovoltaic
panel 4 output power via the current measuring arrange-
ment 19, turning the switch 17 into state in which it con-
nects the photovoltaic panel 4 with the resistor 18. There-
fore the output signals of the output current measuring
arrangement 18, representing directly an output current
generated by the panel 4 and determined on the basis
of a measurement of a voltage drop on the resistor 18,
indirectly represent an output electrical power of the pho-
tovoltaic panel 4 dissipated into the resistor 18. The nor-
mal default position of the switch 17 is the position in
which the switch 17 connects the photovoltaic panel 4
with the rechargeable battery 6. The switch may be any
arbitrary known switch in particular an electronic key
switch. An output voltage measuring arrangement 20 and
a second output current measuring arrangement 21 are
installed on the output supply line of the rechargeable
battery 6 connecting the battery 6 with the electric motor
2. The output signal of the output voltage measuring ar-
rangement 20 represents the battery 6 output voltage
and is used for choosing between semi-automatic and
automatic working modes as described below. In a pre-
ferred embodiment said output voltage may be a no-load
output voltage of the battery 6. The output signal of the
second output current measuring arrangement 21 rep-
resents the battery 6 output current which is drawn by
the motor 2 and which may be used by the control logic
10 to determine the position (open, closed or intermedi-
ate) of the curtain 15.

[0024] All components the blind 1, in particular the
components of the microcontroller 7, sensors 3, 5 and
the measuring arrangements 19, 20 are energized by the
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rechargeable battery 6 which in turn is charged by the
photovoltaic panel 4 thus the roller blind 1 may work au-
tonomously, if only the sunlight during a daytime enables
the photovoltaic panel 4 to maintain a sufficient charge
of the battery 6.

[0025] In the presented embodiment the blind 1 oper-
atesinone of three independent working modes: manual,
semi-automatic and automatic. Given working mode is
set by the user if only the battery voltage enables to
choose this mode. To this end the switch/indicator mod-
ule 8 shown in Fig. 2 is provided with schematically illus-
trated switches 81 to set the given mode and indicators
82 displaying the current working mode along with a low
battery indicator. Indicators 82 may be implemented as
Light-emitting diodes (LED), Liquid Crystal Display(s)
(LCD), or various others. Similarly switches 81 (and 83c)
may be independent units, regions of a LCD touch-
screen, or various others known to those skilled in the art.
[0026] Three predefined voltage thresholds are stored
within microcontroller 7 memory: a manual working mode
voltage threshold (a first voltage threshold) set to e.g.
11.1 Volt, a semi-automatic working mode voltage
threshold (a second voltage threshold) set to e.g. 11.8
Volt and an automatic working mode voltage threshold
(a third voltage threshold) set to e.g. 12.3 Volt. In case
the battery 6 voltage is lower than the first voltage thresh-
old, low battery indicator 82d is on and all switches 81
are disabled. In this case user is required to recharge the
battery 6 from an auxiliary source to increase its voltage
at least above the first voltage threshold. In case the bat-
tery 6 voltage is above the first voltage threshold but lower
than the second voltage threshold the blind operates in
manual working mode i.e. all switches 81 are disabled
and indicator 82c signals working in manual mode. In
case the battery 6 voltage is above the second voltage
threshold but lower than the third voltage threshold the
blind may operate in manual or semi-automatic working
mode i.e. only switches 81 b and 81c are enabled and
indicator 82b or 82c signals the working mode chosen
by the user using the switch 81 b or 81 c. Eventually if
the battery 6 voltage is above the third voltage threshold
the blind may operate in any chosen working mode so
that all switches 81 are enabled. In a situation depicted
in Fig. 2 the blind 1 operates in the automatic working
mode.

[0027] Furthermore the microcontroller 7 utilizes the
following control signals:

1. sunlight level - determined on the basis of an out-
put electrical power provided by the photovoltaic
panel 4;

2. outside temperature - determined by the outside
temperature sensor 3;

3. state of the curtain 15 (open, closed or intermedi-
ate) - determined by sensor 5;
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4. time (usually day or night time) - determined on
the basis of an output electrical power provided by
the photovoltaic panel 4, that is by sunlight level
and/or by the internal timer 9;

5. (optional) inside temperature - determined by the
outside temperature sensor (not shown).

[0028] Predefined thresholds may be stored within mi-
crocontroller 7 memory and correspond to the control
signals: sunlight threshold (SLTHR, e.g. 70% of output
electrical power rating of the photovoltaic panel 4) cor-
responding to the sunlight level, dawn/dusk sunlight
threshold (DDSLTHR, e.g. 4% of output electrical power
rating of the photovoltaic panel 4) to indicate the day
(measured sunlight level above DDSLTHR) or night
(measured sunlight level below DDSLTHR), temperature
threshold (TPTHR, e.g. 5 °C) to distinguish between win-
ter- and summertime functionality (as explained below),
etc. All these thresholds may be user set or hardwired in
the microcontroller 7 or control logic 10 memory.

[0029] Obviously the shutter may also utilize time
thresholds, such as a dawn threshold (e.g. 6 AM) to in-
dicate the sunrise time and a dusk threshold (e.g. 8 PM)
to indicate the sunset time. Time thresholds in turn may
obviously also depend on the day of the year e.g. to cor-
respond to sunrise and sunset times in a given day, so
thatthey may be set differently in May than in December.
[0030] Operation of the blind according to an exempla-
ry embodiment of the invention in these three independ-
ent working modes is explained in detail below.

Manual working mode (8c)

[0031] The motor 2 may be activated to open or close
the curtain 15 only by user using the switch 83c.

Semi-automatic working mode (8b)

[0032] The microcontroller 7 controls the motor 2 to set
or maintain the curtain 15 in the opened position if all the
following conditions simultaneously hold true:

Outside temperature is lower than TPTHR (winter-
time functionality),

Output electrical power of the photovoltaic panel is
higher than or equal to DDSLTHR (daytime).

[0033] Furthermore the microcontroller 7 controls the
motor 2 to set or maintain the curtain 15 in the closed
position if all the following conditions simultaneously
holds true:

Outside temperature is higher than TPTHR (sum-
mertime functionality),

Sunlight is higher than SLTHR.
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[0034] Therefore in the semi-automatic working mode
8b the opened (or closed) position of the curtain 15 shall
not be changed once it has been set, providing the out-
side temperature remains below (or above) the season
ofthe yeartemperature threshold TPTHR. Battery 6 pow-
er consumption is thus substantially limited.

Automatic working mode (8a)

[0035] The microcontroller 7 controls the motor 2 to set
or maintain the curtain 15 in the opened position if all the
following conditions simultaneously hold true:

Outside temperature is higher than TPTHR (sum-
mertime functionality),

Sunlight is lower than SLTHR (e.g. sky is overcast)

[0036] OR ifallthe following conditions simultaneously
holds true:

Outside temperature is lower than TPTHR (winter-
time functionality),

Output electrical power of the photovoltaic panel is
higher than or equal to DDSLTHR (daytime).

[0037] Furthermore the microcontroller 7 controls the
motor 2 to set or maintain the curtain 15 in the closed
position if all the following conditions simultaneously hold
true:

Outside temperature is higher than TPTHR (sum-
mertime functionality),

Output electrical power of the photovoltaic panel is
lower than DDSLTHR (night).

[0038] or if all the following conditions simultaneously
holds true:

Outside temperature is lower than TPTHR (winter-
time functionality),

Output electrical power of the photovoltaic panel is
lower than DDSLTHR (night).

[0039] In the automatic working mode 8a the opened
or closed position of the curtain 15 is changed by the
microcontroller 7 as often as necessary to reflect the
changes in measured sunlight or time. Obviously some
predetermined or user set (by the control panel 8) time
delays (e.g. 3 min) may be provided between subsequent
orders to open or close the curtain to avoid unnecessary
battery 6 power consumption, which in this mode is ob-
viously higher than in semi-automatic mode 8b.

[0040] The above disclosed embodiments of the
present invention are merely exemplary. Figures are not
necessarily to scale, and some features may be exag-
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gerated or minimized. These and other factors however
should not be considered as limiting the spirit of the in-
vention, the intended scope of protection of which is in-
dicated in the appended claims.

Claims

1.  Anautomaticroller blind (1), in particular for roof win-
dows, comprising a curtain (15), a motor (2) driving
the curtain (15), a rechargeable battery (6) to store
energy required to operate the motor (2), a photo-
voltaic panel (4) charging said rechargeable battery
(6) and a microcontroller (7) to control an operation
of the blind in response to control signals including
at least a control signal representing a sunlight level,
characterised in that,
said control signal representing the sunlight level is
an output electrical power of the photovoltaic panel
(4) and
the microcontroller (7) controls the operation of the
blind (1) also on the basis of the output voltage of
said rechargeable battery (6).

2. Therollerblind according to Claim 1, characterised
in that said microcontroller (7) works in at least two
working modes including a manual working mode
(8c), where automatic control of a blind is disabled,
and an automatic working mode (8a), where position
of the curtain (15) is set as often as necessary in
response to said control signals, wherein the micro-
controller (7) works in said automatic working mode
(8a) if the output voltage of said rechargeable battery
(6) is higher than a predefined automatic working
mode voltage threshold.

3. Theroller blind according to Claim 2, characterised
in that said working modes further include a semi-
automatic working mode (8b), where position of the
curtain (15) is maintained after it is set.

4. The roller blind according to Claim 2 or 3, charac-
terised in that it additionally comprises a module
(8) providing user control signal for the microcontrol-
ler (7).

5. Theroller blind according to Claim 4, characterised
in that said module (8) indicates the working mode
of the blind,

6. Theroller blind according to Claim 5, characterised
in that said switch/indicator module (8) comprises
low battery (6) voltage indicator which is turned on
if the output voltage of said rechargeable battery (6)
is lower than said predefined manual working mode
voltage threshold.

7. The roller blind according to any of Claims 1 to 6,
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characterised in that it additionally comprises at
leastone component providing additional control sig-
nal for the microcontroller (7) chosen among: outside
temperature sensor (3), curtain (15) state sensor (5),
timer (9), and inside temperature sensor.

The roller blind according to any of Claims 1 to 7,
characterised in that said microcontroller (7) is a
part of a home automation system.

A method of controlling an automatic roller blind (1),
in particular for roof windows, comprising a curtain
(15), a motor (2) driving the curtain (15), a recharge-
able battery (6) to store energy required to operate
the motor (2), a photovoltaic panel (4) charging said
rechargeable battery (6) and a microcontroller (7) to
control operation of the blind in response to control
signals including at least a control signal represent-
ing asunlight level, characterised in that, itinvolves
the steps of:

measuring an output electrical power of the pho-
tovoltaic panel (4) as a said control signal rep-
resenting sunlight level,

measuring the output voltage of said recharge-
able battery (6), and controlling position of a cur-
tain (15) using the microcontroller (7) in at least
two working modes including a manual working
mode (8c), where automatic control of the blind
is disabled, and an automatic working mode
(8a), where position of the curtain (15) is set as
often as necessary in response to said control
signals, wherein said automatic working mode
(8a) is set if the output voltage of said recharge-
able battery (6) is higher than a predefined au-
tomatic working mode voltage threshold.

The method according to Claim 9, characterised in
that said step of controlling position of the curtain
(15) using the microcontroller (7) takes place also in
an additional semi-automatic working mode (8b),
where position of the shutter curtain (15) is main-
tained after it is set.

The method according to Claim 9 or 10, character-
ised in that userinputis employed as a control signal
in said step of controlling position of the curtain (15)
using the microcontroller (7).

The method according to Claim 9 or 10 or 11, char-
acterised in that additional control signals chosen
among: outside temperature, curtain (15) state, time,
and inside temperature are employed in said step of
controlling position of the curtain (15) using the mi-
crocontroller (7).
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Fig. 3
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