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(54) CONTROL DEVICE OF THE MOTOR FOR MOVING A BLADE CLOSURE OF A PERGOLA OR 
THE LIKE

(57) A control device of at least one motor (6) for moving a blade closure (2) of a pergola (4), of the type in which
said motor (6) is managed by a control unit (8), which detects and controls the current absorbed by said motor (6), and
which comprises a microcontroller (12) configured to control the interruption of said current when a preset threshold
value IA thereof is exceeded, which corresponds to said motor (6) reaching a stroke-end position, there being associated
with said microcontroller (12) of said control unit (8) a temperature sensor (14) which detects and sends the temperature
of the ambient TA, in which said motor (6) is operating, to the input of the microcontroller (12), characterized in that said
microcontroller (12) is programmed to calculate said preset threshold value (IA), during the operation of said motor (6),
by means of the following algorithm: 

in which:
IA0
corresponds to the current which was absorbed by said motor in the calibration step, with corresponding temperature
conditions TA0,
a
is a first safety coefficient and the value thereof is not less than 0.1, and
PT
is a second coefficient, which is associated with the difference between the ambient temperature during the calibration
step TA0 and the temperature of the ambient TA in which said motor (6) is operating and which is defined according to
the following formula:

where "b" is a parameter comprised between 0.002 and 0.02.
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Description

[0001] The present invention relates to a control device
of the motor for moving a blade closure of a pergola or
the like.
[0002] So-called "pergolas" are known, which gener-
ally consist of parallelepiped structures delimited at the
top and possibly on the side walls by a plurality of sub-
stantially rigid parallel blades, which may be oriented si-
multaneously about the longitudinal axis thereof and are
possibly packable.
[0003] The orientation movements of the blades (but
the same also applies to the translation movements for
inducing the packing/spacing apart thereof) are obtained
generally with a direct current motor, which speed and
stroke-end positions are controlled by an electronic board
which controls the stop of the motor when a preset value
is exceeded of the current absorbed by the motor itself
at the stroke-end positions.
[0004] This preset value of the current absorbed in turn
is defined with a self-learning process after bringing the
motor to the stroke-end positions and detecting the great-
est absorption of current by the motor thereat.
[0005] US 2005/0156547 describes a method and an
apparatus for automatically setting the force the motor
should develop in order to induce the opening of a mov-
able barrier, and in particular a barrier for the operator.
In particular, it proposes to compensate the value which
is typical of the force that the motor should develop (and
therefore of the current to be absorbed) with a compen-
sation coefficient which depends on the difference be-
tween the maximum threshold force and the actual one,
and on the difference between the actual temperature
and the preceding one. In greater detail, the compensa-
tion coefficient depends on the temperature variations
between two successive detection instants and is con-
structed so that the higher the variation in temperature,
the higher it is.
[0006] EP0692856 describes a controller for moving a
motor of a movable element in general (windows, doors,
seat of a vehicle, etc.) in which a complex predictive func-
tion is implemented which identifies the optimal values
in a recursive manner between a plurality of profiles of
current absorbed by the motor so as to define the most
suitable one, under each specific condition. Moreover,
the predictive function is configured to promptly consider
the variations in temperature.
[0007] Both of the aforesaid solutions provide process-
es which are rather burdensome both in terms of calcu-
lation time and in terms of hardware and/or software re-
sources required, thus resulting in an increase in the
costs for the implementation thereof.
[0008] Furthermore, neither of the two solutions is spe-
cifically optimized for controlling the motor for moving the
blades of a pergola.
[0009] Not last, the fact that the temperature compen-
sation occurs while considering the temperature varia-
tions which occur under successive conditions which

however always occur during the regular and actual op-
eration of the motor. This is not completely satisfactory
since it, in no manner, provides considering the temper-
ature variation there could be between the condition of
normal and actual operation of the motor and the condi-
tion of calibration of the same.
[0010] Indeed, it should be considered that the motor
for actuating the blades generally is positioned outside
and therefore the temperature thereof is highly affected
by the outside ambient conditions. If for example, the
motor is cold, either because the outside temperature is
particularly rigid or because the motor remained inactive
for more than a given time, the absorption of current may
increase even by 20 to 30%. This results in a malfunction
of the control system in that it might not interrupt the sup-
ply current of the motor when it has reached a stroke-
end position should the actual temperature thereof be
significantly less than the calibration temperature, or it
could interrupt the supply current and therefore stop the
motor when it has not reached a stroke-end position
should it operate at an actual temperature which is sig-
nificantly higher than the calibration temperature.
[0011] It is the object of the invention to eliminate these
drawbacks and to propose a control device which is op-
timized specifically for the motor for moving the blades
of a pergola or the like.
[0012] It is another object of the invention to propose
a device which is suitable for controlling a plurality of
motors which are currently available on the market and
which may be used to induce the movement of the blades
of a pergola.
[0013] It is another object of the invention to propose
a device which readily identifies the stroke-end positions
in a certain manner in order to opportunely control the
stop of the motor.
[0014] It is another object of the invention to control
the stop of the motor at the stroke-end positions, inde-
pendently of the temperature of the motor and of the dif-
ference between this temperature and the temperature
at which the calibration of the device was performed.
[0015] It is another object of the invention to promptly
control the stop of the motor also in the presence of an
obstacle which obstructs the movement of the blades of
the pergola.
[0016] It is another object of the invention to propose
a control device which also may be implemented in ex-
isting systems.
[0017] It is another object of the invention to propose
an improved and/or alternative control device with re-
spect to traditional ones.
[0018] It is another object of the invention to propose
a control device which does not require complex and/or
costly hardware and/or software processing resources.
[0019] It is another object of the invention to propose
a device which may be obtained and configured in a sim-
ple, quick and affordable manner.
[0020] It is another object of the invention to control
the operation of a motor for moving the blades of a per-
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gola in a rather simple manner while simultaneously be-
ing safe and reliable.
[0021] These objects, both individually and in any com-
bination thereof, and others which will become apparent
from the description below are achieved according to the
invention, with a control device of the motor for moving
a blade closure of a pergola or the like, with the charac-
teristics indicated in claim 1, and with a motorized pergola
with the characteristics indicated in claim 10.
[0022] The present invention is hereinbelow further
clarified in certain preferred embodiments thereof, which
are described by mere way of non-limiting example, with
reference to the accompanying drawings, in which:

Figure 1 diagrammatically shows a pergola provided
with motorized blades, and
Figure 2 shows a block diagram of the control device
according to the invention.

[0023] As illustrated in the drawings, the control device
according to the invention applies to a traditional drive
system of the blades 2 of a pergola 4 which may be ori-
ented and/or are packable. The blades 2 are operated
by a motor 6 controlled by a management control unit 8.
In particular, motor 6 may be prepared to induce the ro-
tating movement of said blades 2 about a longitudinal
axis thereof and/or may be prepared to induce the trans-
lating movement of the blades 2 between a first position
in which they are mutually spaced apart and a second
position in which they are packed, and i.e. they are mu-
tually close together, preferably in contact with one an-
other.
[0024] Conveniently, the control unit 8 may also control
several motors, e.g. two motors, both independently to
move the blades 2 of two different pergolas 4 and simul-
taneously in order to move the blades 2 of a same large
pergola 4, which is precisely provided with blades 2 hav-
ing correspondingly large dimensions and such as to sug-
gest the use of two motors for the movement thereof. In
any case, reference is made in the present description
to one motor 6 alone, moreover intending that the same
teachings also apply when there are two motors.
[0025] In particular, the control unit 8 is provided with
an electronic board 10 in which a microcontroller 12 is
mounted which detects the current absorbed by motor 6
during the operation thereof and compares it with a preset
threshold value, which when exceeded, interrupts the
supply of the motor.
[0026] Preferably, this threshold value is obtained in
the step of installation and/or calibration with a learning
process (i.e. automatic detection and saving) of the cur-
rent values detected.
[0027] Advantageously, the electronic board 10 is also
associated with the inputs for controlling the self-learning
step and for controlling motor 6 via cable and via radio,
but they are similar to the ones of traditional control de-
vices and for this are not described in detail.
[0028] Moreover, unlike traditional control devices, the

device according to the invention also provides for a sen-
sor 14 of the ambient temperature TA in which both the
control unit 8 and motor 6 are arranged, the sensor to be
associated with the control unit 8 or preferably mounted
therein. In particular, sensor 14 detects the ambient tem-
perature TA and sends the value thus detected to the
microcontroller 12 input of the control unit 8.
[0029] During operation, when the movement of the
blades 2 is required, a corresponding control is imparted
in a traditional manner via cable or via radio, to the control
unit 8 which supplies motor 6.
[0030] For the entire time the motor is operating, mi-
crocontroller 12 of the control unit 8 detects the current
absorbed by the motor itself, and in particular the greatest
current which is absorbed at the stroke-end positions
thereof due to the forced stop, and compares it with an
actual threshold value IA which is obtained from the
threshold value IA0 determined in the calibration step at
an ambient temperature equal to TA0 and then conven-
iently corrected to refer to the real/actual ambient tem-
perature TA.
[0031] This correction considers both a standard safe-
ty increase equal to or greater than about 10% of value
IA0, and preferably equal to 35% of IA0, and the increased
value of the absorption current at stroke end when motor
6 is at a temperature TA which is less than the calibration
temperature TA0, and i.e. at a temperature TA<TA0.
[0032] Microcontroller 12 of the control unit 8 is pro-
grammed to calculate the value of the actual current IA
from the value of current IA0, which actual current induces
the interruption of the supply of motor 6, by means of the
following algorithm: 

in which:

IA is the value of the actual threshold current, and
i.e. the value of current which should induce
the interruption of the supply of the motor dur-
ing the actual operation,

IA0 is the value of the current absorbed by the mo-
tor at the stroke-end positions and determined
during the calibration step performed at the
ambient temperature TA0,

a is a safety parameter which is not to be less
than 0.1 (and i.e. less than 10% of current IA0)
and is preferably equal to 0.35,

PT is a corrective coefficient associated with the
difference in temperature and considers the
greatest current absorption that a motor in-
volves if it operates in an ambient with a tem-
perature which is lower than the temperature
at which the device was calibrated during the
calibration step, which preferably is performed
by means of a self-learning process. In partic-
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ular, such a coefficient is given by the expres-
sion 

in which:
b is comprised between 0.002 and 0.02 and
preferably is equal to 0.01,
TA0 is the ambient temperature under the con-
ditions in which the calibration of the device
was performed,
TA is the ambient temperature during the actual
operation.

[0033] Furthermore, this coefficient PT only takes on
positive values and this means that when the calibration
ambient temperature TA0 of the device is less than the
actual ambient temperature TA, parameter PT is set to
zero (PT=0 if TA0<TA).
[0034] Advantageously, the programming of the micro-
controller by means of the aforesaid algorithm allows the
temperature conditions to be considered in which the mo-
tor actually operates, conditions which generally are dif-
ferent from the temperature conditions at which the de-
vice was calibrated.
[0035] Conveniently, microcontroller 12 programmed
and operating by means of the aforesaid algorithm, is
optimized to control motors for moving the blades of a
pergola in order to thus avoid circumstances in which the
interruption of the supply of the motor occurs too soon
(thus inducing an incomplete closure of the blades) or
too late (thus inducing an excessive mechanical thrust
by the motor which risks damaging the blades or the
means for transmitting the motion thereto).
[0036] Furthermore, the ranges of parameters "a" and
"b" are conveniently selected to optimally control a plu-
rality of motors available on the market and which may
be used to move the blades of a pergola. Should an even
more accurate determination of the current value IA be
required in the actual conditions of use of motor 6, the
invention advantageously provides also associating a
timer with the control unit 8 or preferably providing it
therein, the timer configured to send both the operation
and pause time instants of the motor to the microcontrol-
ler 12 input of the control unit 8.
[0037] Advantageously, a further corrective factor
which considers the inactive time of the motor from the
preceding operating cycle thereof may be introduced in
the preceding algorithm, which during operation deter-
mines the threshold value of the current at which the con-
trol unit 8 intervenes in order to interrupt the supply of
the motor. Indeed, if the motor is "cold" when it starts its
operating cycle, it has a different conduct than when it is
still "hot" following a preceding recent operating cycle.
This is due to the lubricant inside the motor and which
generally has a viscosity value that is temperature sen-

sitive.
[0038] Advantageously, the invention proposes to in-
tegrate the algorithm programmed and executed in mi-
crocontroller 12 so that in addition to considering the dif-
ference between the actual operating temperature and
the calibration temperature of the device when calculat-
ing the current absorbed by motor 6, the outcomes are
also considered of a preceding operating cycle.
[0039] In particular, the invention provides integrating
the preceding algorithm with a second corrective coeffi-
cient Ps which considers the level of inactivity of motor 6.
[0040] Therefore, the algorithm thus integrated advan-
tageously becomes the following: 

in which the various parameters present in the algorithm
discussed above have the same meaning, while coeffi-
cient Ps in particular considers the fact that inactivity of
motor 6 for a period of time sufficient to "cool" the motor
results in - especially in the initial step of the reactivation
thereof - the need to overcome a kind of thermal inertia
which involves the lubricant inside motor being less fluid
and results in a greater absorption of current than the
one required by a motor which is already "started", which
operates under the same ambient temperature condi-
tions.
[0041] Preferably, coefficient Ps is given by the expres-
sion 

in which:

Pso is the corrective coefficient at the stop instant of
the motor in the preceding cycle,

c is an empirically defined coefficient associated
with the trend of the level of inactivity of motor 6
in that the greater the time the motor remained
inactive after the preceding intervention thereof,
the greater is c. It advantageously may be com-
prised between 0.001 and 0.002 and preferably
is equal to 0.00167 (i.e. it is equal to 1/600); this
means that for that particular value of c = 0.00167,
the motor is considered completely inactive after
about 10 minutes from the end of the preceding
intervention thereof,

t is the actual instant,
tstop is the instant at which motor 6 was stopped at the

end of the preceding cycle thereof,
d is another empirically defined coefficient associ-

ated with the trend of the modes with which the
motor loses its condition of inactivity, from the
start instant tstart of the preceding actuation cycle.
It advantageously may be comprised between
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0.01 and 0.02 and preferably is equal to 0.0167
(i.e. it is equal to 1/60); this means that for that
particular value of d = 0.0167, motor 6 employs
about 1 minute to pass from the condition of com-
plete inactivity to the condition of activity,

tstart is the instant at which the motor was started in
the preceding cycle.

[0042] Moreover, the invention advantageously pro-
vides conventionally attributing a minimum value equal
to zero to Ps (Ps = 0) and a maximum value equal to the
unit to Ps (Ps=1) even if the application of the algorithm
defined above should result in a value of Ps which is
negative or greater than the unit, respectively. Practically,
if Ps<0, it is conventionally established that Ps=0 and if
Ps>1, it is conventionally established that Ps=1.
[0043] Thanks to the invention, the control device of a
motorized pergola is much more advantageous than tra-
ditional control devices and in particular, makes the con-
duct thereof highly uniform, even if it was calibrated under
different temperature and use conditions than the ones
at which it actually operates.
[0044] In particular, the algorithm programmed and ex-
ecuted in the microcontroller of the control unit and also
the choice of the parameters provided in such an algo-
rithm are conveniently optimized for a plurality of motors
which may be specifically used for moving the blades of
a pergola, and moreover they allow an increased calcu-
lation speed to be obtained with respect to reduced costs
both of the hardware infrastructure of the microcontroller
and of the software programming thereof.

Claims

1. A control device of at least one motor (6) for moving
a blade closure (2) of a pergola (4), of the type in
which said motor (6) is managed by a control unit
(8), which detects and controls the current absorbed
by said motor (6), and which comprises a microcon-
troller (12) configured to control the interruption of
said current when a preset threshold value IA thereof
is exceeded, which corresponds to said motor (6)
reaching a stroke-end position, there being associ-
ated with said microcontroller (12) of said control unit
(8) a temperature sensor (14) which detects and
sends the temperature of the ambient TA, in which
said motor (6) is operating, to the input of the micro-
controller (12), characterized in that said microcon-
troller (12) is programmed to calculate said preset
threshold value (IA), during the operation of said mo-
tor (6), by means of the following algorithm: 

in which:

IA0 corresponds to the current which was ab-
sorbed by said motor in the calibration step, with
corresponding temperature conditions TA0,
a is a first safety coefficient and the value thereof
is not less than 0.1, and
PT is a second coefficient, which is associated
with the difference between the ambient tem-
perature during the calibration step TA0 and the
temperature of the ambient TA in which said mo-
tor (6) is operating and which is defined accord-
ing to the following formula: 

where "b" is a parameter comprised between
0.002 and 0.02.

2. A device according to the preceding claim, charac-
terized in that said first safety coefficient "a" is equal
to about 0.35.

3. A device according to one or more of the preceding
claims, characterized in that said parameter "b" is
equal to about 0.01.

4. A device according to one or more of the preceding
claims, characterized in that said current IA0 ab-
sorbed by said motor in the calibration step and said
ambient temperature TA0 are detected and saved in
the microcontroller (12) by means of a self-learning
process.

5. A device according to one or more of the preceding
claims, characterized in that said threshold current
IA corresponds to the calibration current IA0 in-
creased also with a third coefficient Ps associated
with the conditions of inactivity of said motor (6).

6. A device according to claim 5, characterized in that
said microcontroller (12) of the control unit (8) is as-
sociated with a timer, which detects and sends all
operating and pause instants of said motor (6) to the
input of the microcontroller (12), and in that in said
algorithm, which is implemented in said microcon-
troller (12) to calculate said preset threshold value
IA during the operation of said motor (6), is added a
third coefficient (PS) so as to have the following for-
mula: 
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wherein PS is given by the expression 

where:

PS0 is the third corrective coefficient at the stop
instant tstop of said motor (6) in the preceding
cycle,
c is a coefficient comprised between 0.001 and
0.002 and preferably equal to 0.00167,
t is the actual instant,
tstop is the instant at which said motor (6) was
stopped at the end of the preceding cycle there-
of,
d is a coefficient comprised between 0.01 and
0.02 and preferably equal to 0.0167,
tstart is the instant at which the motor was started
in the preceding cycle.

7. A device according to claim 6, characterized in that
conventionally Ps takes on the value PT=1 when said
algorithm results in it having values exceeding the
unit, and conventionally takes on the value PT=0
when said algorithm results in it having negative val-
ues.

8. A device according to one or more of the preceding
claims, characterized in that said control unit (8) is
prepared to independently manage two motors (6)
for moving the blades (2) of two separate pergolas
(4).

9. A device according to one or more of the preceding
claims, characterized in that said control unit (8) is
prepared to simultaneously manage two motors (6)
for moving the blades (2) of a large pergola (4).

10. A pergola comprising a blade closure (2) and at least
one motor (6) for moving said blade closure (2), char-
acterized in that said motor (6) is controlled by a
device according to one or more of the preceding
claims.

11. A pergola according to the preceding claim, charac-
terized in that said motor (6) is configured to induce
the rotating movement of said blades (2) about a
longitudinal axis thereof.

12. A pergola according to one or more of the preceding
claims, characterized in that said motor (6) is con-
figured to induce the translating movement of said
blades (2) between a first position wherein said
blades are mutually spaced apart and a second po-
sition wherein said blades are mutually close to, pref-
erably in contact with one another.

13. A pergola according to one or more of the preceding
claims, characterized in that the control unit (8) of
said device is configured to control at least two mo-
tors (6) for moving the closure of the blades (2) of a
same pergola (4) or of different pergolas (4).
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