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(57)  An apparatus for controlling the movement of
doors, gates and the like, comprising: a movement mem-
ber (10) to move at least one leaf (20) of a door or a gate;
a control unit (30), operatively associated with said move-
ment member (10) to adjust operation of same. The con-
trol unit (30) is provided with: a reception module (31) for
receiving a main signal (100) at least representative of a
weight (P) of said leaf (20); a calculation module (32) for

FIG la

Apparatus for controlling the movement of doors, gates and the like

determining at least one movement speed (V) of said leaf
(20) as a function of said main signal (100), said move-
ment speed (V) being lower than a predetermined safety
threshold; an operating module (33) operatively associ-
ated with said calculation module (32) for generating a
command signal (110) intended for said movement mem-
ber (10), for carrying out movement of said leaf (20) to
the movement speed (V) established by said calculation
module (32).
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Description

[0001] The present invention relates to an apparatus
for controlling the movements of doors, gates, and the
like. The invention in particular applies to the sector
where doors and gates are moved in an automatic man-
ner.

[0002] Itis known that different types of movement ar-
rangements are presently available that can be used for
opening and closing doors or gates. These arrangements
are provided with a movement member such as an elec-
tric motor, operatively acting on at least one leaf or wing
of the door or gate; by virtue of this movement, the leaf
can be guided from an open position to a closed position
and vice versa.

[0003] A control unit carries out adjustment of opera-
tion of the movement member, both in terms of travel or
movement stroke and in terms of speed.

[0004] Inthis connection, itis to be pointed out that the
features of the motion imposed to the door or gate must
observe precise safety standards so that, should a per-
son or object be on the door trajectory during movement
of same, a possible impact would not cause particular
damages.

[0005] Inmore detail, for safety reasons itis necessary
to ensure that, on occurrence of a possible impact, the
force applied by the door leaf to the object being submit-
ted to such an impact keeps within limits.

[0006] More specifically, there is considered both the
dynamic force produced within a short time interval im-
mediately following the impact and the static crushing
force produced in the following time interval in the
progress of a more prolonged action of the leaf on the
intercepted obstacle.

[0007] A solution that is typically utilised for observ-
ance of the rules and therefore for restricting damages
in case of accidental impacts, consists in use of pneu-
matic ribs mounted along the leaf profile; these pneumat-
ic ribs are able to at least partly absorb, by deformation,
the energy generated during the impact and can give rise
to a notification signal directed to the control unit in order
that movement of the door or gate be immediately
stopped.

[0008] However, the structure briefly described above
is rather complicated and of unimmediate installation.
[0009] It is also to be pointed out that the proposed
technical solution is of poor flexibility and adaptability
since a pneumatic rib made for a given gate for example,
will be hardly suitable for adaptation to a gate having
different structural features.

[0010] In addition, typically, in arrangements of known
type tests of the experimental type are required to be
carried out in order to be able to define the features of
the leaf motion a priori as well as the performance to be
ensured by the pneumatic ribs.

[0011] These experimental tests consist in intention-
ally causing impacts between the leaf and a suitably ar-
ranged surface and in simultaneously detecting the gen-
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erated forces.

[0012] Clearly, these installation and adjustment tech-
nigues are not only time-consuming and require use of
responsible staff, but are also characterised by an intrin-
sic inaccuracy and lack of full reliability.

[0013] Accordingly, the presentinvention aims at mak-
ing available an apparatus for controlling the movement
of doors, gates and the like that can be easily installed
and has a structure of simple manufacture.

[0014] In particular, the invention aims at making avail-
able an apparatus capable of defining the speed profiles
for movement of the door leaf in a simple and reliable
manner.

[0015] Another aim of the invention is to provide an
apparatus that can be easily adapted for correct opera-
tion even on leaves of sizes and weight different from
each other.

[0016] The foregoingand furtheraims are substantially
achieved by an apparatus for controlling the movement
of doors, gates, and the like according to the features
recited in the appended claims.

[0017] Further features and advantages will become
more apparent from the detailed description of a pre-
ferred but not exclusive embodiment of an apparatus in
accordance with the invention. This description will be
set out hereinafter with reference to the accompanying
drawings, given by way of non-limiting example, in which:

- Figs. 1a and 1b diagrammatically show gates with
which the apparatus in accordance with the invention
is associated;

- Fig. 2 shows a block diagram of an apparatus in ac-
cordance with the invention;

- Fig. 3 is a graph representing safety rules that must
be observed in the technical sector in which the ap-
paratus in accordance with the invention can be
used.

[0018] With reference to the drawings, an apparatus
for controlling the movement of doors, gates and the like
in accordance with the present invention has been gen-
erally identified by reference numeral 1.

[0019] Apparatus 1, as above mentioned, can be ap-
plied to any type of automatic door or gate, in which at
least one leaf is moved between a closed position and
an open position. This leaf can be a sliding leaf, swing
leaf or tilting leaf.

[0020] By way of example, Fig. 1a shows a gate with
a sliding leaf, while Fig. 1b shows a gate with swing
leaves.

[0021] Apparatus 1 first of all comprises a movement
member 10 to move at least one leaf 20 of a door or gate.
For instance, the movement member 10 can be a reduc-
tion motor, a direct or alternating current motor, a brush
motor or an induction motor.

[0022] In the preferred embodiment, the movement
member 10 is adjusted through a high-frequency PWM
(Pulse Width Modulation) control, so that the produced
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acoustic noise and disturbances in the supply mains are
minimised.

[0023] The movement member 10 is interlocked with
a control unit 30, operatively associated with the move-
ment member for adjusting operation of same.

[0024] The control unit 30 is provided with a reception
module 31 for receiving a main signal 100 representative
at least of the weight P of leaf 20; this information will be
used, as better clarified in the following, for adjusting
movement of said leaf 20.

[0025] The control unit 30 further comprises a calcu-
lation module 32 to determine at least one movement
speed V of leaf 20, as a function of the main signal 100.
[0026] The movement speed V is determined by the
calculation module 32 in such a manner that this speed
V is lower than a predetermined safety threshold; in fact,
for safety reasons, the force transmitted by leaf 20 to an
obstacle, on occurrence of a possible impact during
movement of the leaf 20 itself, is required to be smaller
than a predetermined value.

[0027] Therefore, by keeping the movement speed V
under a respective threshold, it is possible to make the
automation system observe the required safety stand-
ards.

[0028] In more detail, shown in Fig. 3 is a typical graph
representing the safety requirements that must be ob-
served by apparatus 1 and the leaf 20 moved thereby.
[0029] The force generated by movement of the leaf
is divided into two lengths that are consecutive in time.
The first length, of a duration of 0.75 seconds, relates to
the maximum dynamic force that can be generated at
the impact. The second length, of a duration of about 4
seconds, relates to the static crushing force. By suitably
determining the movement speed V it is therefore possi-
ble to cause the force generated in a hypothetical impact
to remain below the specified thresholds.

[0030] The control unit 30 further comprises an oper-
ating module 33, operatively associated with the calcu-
lation module 32 to generate a command signal 110, in-
tended for the movement member 10 for movement of
leaf 20 to the movement speed V established by the cal-
culation module 32.

[0031] Should leaf 20 be of the swing or tilting type, it
is advantageously provided that the movement speed V
of leaf 20 be determined also as a function of a size D of
this leaf. In particular, this size D can be the size perpen-
dicular to the direction of the rotational axis of the leaf
itself.

[0032] Therefore, the reception module 31 is provided
to also receive an auxiliary signal 120 representative of
said size D of leaf 20, and the calculation module 32
determines the movement speed V also as a function of
the auxiliary signal 120.

[0033] Inorder to supply the control unit 30 and in par-
ticular the calculation module 32 with the necessary data
for determining the movement speed V, a data admitting
device 50 can be provided which is adapted to enable
an operator to enter at least the weight P of leaf 20.
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[0034] Preferably, through the data admitting device
50 also size D of leaf 20 that is necessary for calculating
the movement speed V can be entered.

[0035] The dataadmitting device 50 is therefore adapt-
ed to generate the main signal 100 and preferably also
the auxiliary signal 120 and to transmit this/these signal/s
to the reception module 31.

[0036] In an alternative embodiment, at least the leaf
weight P can be determined in an automatic manner. In
fact, apparatus 1 can be provided with a first sensor 40
associated with leaf 20 to detect the weight P of same
and generate the main signal 100.

[0037] In this way, the operator at least need not carry
out the step of manually entering the weight P of leaf 20;
this option is particularly advantageous when the leaf
weight P is not known a priori and it is not possible to
determine it in a quick and simple manner.

[0038] Preferably, the calculation module 32 establish-
es a plurality of movement speeds V that must be taken
by the leaf along its movement trajectory. In other words,
the calculation module 32 by co-operating with the oper-
atingmodule 33 does not make leaf 20 move ata constant
speed alongits trajectory but enables it to vary said speed
as a function of the position taken.

[0039] Calculation of the varying profile of the speed
can be advantageously carried out only once, before leaf
20 is moved, and can then be stored into a suitable mem-
ory (not shown).

[0040] Each time the apparatus receives an opening
or closing signal, this profile is read by the memory and
the respective command signals are sent to the move-
ment member 10, so that leaf 20 is moved as intended.
[0041] Advantageously, apparatus 1 further compris-
es a second sensor 60 associated with the movement
member 10 to detect the operating position of the latter
during movement of leaf 20 and generate a correspond-
ing secondary signal 130 representative of this operating
position.

[0042] Practically, the second sensor 60 detects the
operating position of the movement member 10 so that
said position can be considered as representative of the
position of leaf 20 along the trajectory thereof and there-
fore a control in real time of the true movement of leaf 20
can be carried out.

[0043] As mentioned above, the movement member
10 can be a reduction motor or a motor, typically provided
with an output shaft drivable in rotation depending on the
received feeding.

[0044] Therefore the second sensor 60 can be an en-
coder, operatively associated with this reduction motor
or motor 10 and designed to detect, at each instant, the
angular position of the respective output shaft.

[0045] The secondary signal 130, incorporating the op-
erating position of the movement member 10, is sent to
the reception module 31 of the control unit 30, so that
the calculation module 32 can determine the movement
speed V of leaf 10 also as a function of said secondary
signal 130.
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[0046] Advantageously, apparatus 1 further compris-
es one or more pairs of auxiliary detectors 70, preferably
consisting of photoelectric cells, such positioned as to
detect the possible presence of obstacles in the vicinity
of the trajectory of leaf 20.

[0047] In addition, a pair of mechanical stops 80 can
be added; they too are positioned at the ends of the tra-
jectory of leaf 20 so as to ensure that leaf 20, at all events,
will not move beyond the positions defined by said stops
80 even in case of faults or malfunctions of the electronic
control system.

[0048] Whileinthe present specification reference has
been made to a single leaf 20, it is obvious that apparatus
1 can be also advantageously used for controlling move-
ment of more than one leaf, the control technique de-
scribed above being applied to each of said leaves.
[0049] The invention achieves important advantages.
[0050] First of all, the apparatus in accordance with
the invention can be easily installed and has a structure
of simple manufacture. In particular, the apparatus ena-
bles the speed profiles for movement of the leaf to be
defined in a simple and reliable manner.

[0051] It will be finally recognised that the apparatus
of the invention can be readily adapted for correct oper-
ation also on leaves of sizes and weight different from
each other.

Claims

1. An apparatus for controlling the movement of doors,
gates and the like, comprising:

-amovement member (10) to move at leastone
leaf (20) of a door or a gate;

- a control unit (30), operatively associated with
said movement member (10) to adjust operation
of same,

characterised in that said control unit (30) is pro-
vided with:

- a reception module (31) for receiving a main
signal (100) at least representative of a weight
(P) of said leaf (20);

- a calculation module (32) for determining at
least one movement speed (V) of said leaf (20)
as a function of said main signal (100), said
movement speed (V) being lower than a prede-
termined safety threshold;

- an operating module (33) operatively associ-
ated with said calculation module (32) for gen-
erating a command signal (110) intended for
said movement member (10), for carrying out
movement of said leaf (20) to the movement
speed (V) established by said calculation mod-
ule (32).
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2.

An apparatus as claimed in claim 1, characterised
in that said reception module (31) is designed to
also receive an auxiliary signal (120) representative
of a size (D) of said leaf (20), said calculation module
(32) determining said movement speed (V) also as
a function of said auxiliary signal (120).

An apparatus as claimed in claim 1 or 2, character-
ised in that said calculation module (32) determines
a plurality of movement speeds that must be taken
by said leaf (20) along the movement trajectory
thereof.

An apparatus as claimed in anyone of the preceding
claims, characterised in that said main signal (100)
is generated by a data admitting device (50) adapted
to enable an operator to enter at least the weight (P)
of said leaf (20) and preferably the size (D) of said
leaf (20).

An apparatus as claimed in anyone of claims 1 to 4,
characterised in thatit further comprises afirstsen-
sor (40) associated with said leaf (20) for detecting
a weight (P) of the latter and generating said main
signal (100).

An apparatus as claimed in anyone of the preceding
claims, characterised in that it further comprises a
second sensor (60) associated with said movement
member (109 for detecting the operating position of
the latter during movement of said leaf (20) and gen-
erating a corresponding secondary signal (130) rep-
resentative of said operating position.

An apparatus as claimed in claim 6, characterised
in that said reception module (31) is designed to
receive said secondary signal (120), said calculation
module (32) determining said movement speed (V)
also as a function of said secondary signal (130).
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