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present invention

[0019] With (non-limiting) reference to Fig 2, the elec-
trical control system according to the presant invention
has the function of controlling at least one gate or door
or similar efement (below reference will often be made
o a gate for the sake of simplicity of the description) of
the type moved by means of at least one corresponding
electric moter; said system comprising:

a) an electric network NTWRK consisting of two
electric wires adapied 1o allow distribution of power
supply and digital information;

b) a ceniral control unit UC having two terminals
T1,T2 adapted to be connected respectively but in-
differently to the two wires of the network NTWRK
in order to transmit direct-current power supply and
to transmit and receive digital information;

¢) a certain number of peripheral units UP, each
having two terminals T1,T2 adapted to be connect-
ed respectively but indifferently to the two wires of
the network NTWRK in order to receive direct-cur-
rent power supply and to receive and/or transmit
digital information

[0020] Fig 2 conceptually shows N peripheral uniis
UP indicated by UP-1, UP-2, UP-3, UP-N

[0021] The network NTWRK according to the present
invention, with iis two wires, may comprise branches,
as can be clearly seen in the diagram of Fig 1; aiso in
the complicated diagram of Fig 1, the eleciric wires are
conceptually only twe in number; basically, these wires
will probably be formed by means of a series of twin-
wire cable secticns which are suitably cennected to-
gether

[0022] As can be seen from the diagram according to
Fig 1, the wiring is very simple, the number of wires is
minimal (two both for the power supply and for the in-
formation) and the length of the wires is minimal if in-
stallation is performed properly (branches limited to the
minimum necessary)

[0023] The units are all connected together (in paral-
lely on the network NTWRK and without the need to lake
into account the polarity; it is therefore not pessible to
make mistakes during connection since there are no
constraints

[0024] The power supply may be obtained in the form
of direct current directly from the network NTWRK;; this
power supply is designed mainly for the peripheral units
which make up the sysiem and which may therefore be
extremely simpiified from the point of view of the power
supply These peripherat units may then in turn provide
a power supply to the devices to which they are con-
necied and which may therefore be simplified greatiy
from the point of view of the power supply

f0025] The circuit which generates the power supply
forthe network NTWRK {and therefore for the peripheral
units and if necessary for the devices connected to the
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latter) is generally located inside the housing which con-
tains the ceniral unit UC

{00261 Depending onthe type of device to which a pe-
ripheral unit is connected, the latier may have the need
only to receive digital information {such as cenceptually,
for example, a lJuminous signalling device), onlyto trans-
mit digital information (such as conceptually, for exanm-
ple, a safety device) and both to receive and transmit
digital information (as will be clarified below)

[0027] Such an electrical control system must be con-
nected to at least three essential devices: an electric
motorformovingthe gate, a device for entering requests
of movement of the gate {for example a key-operated
seiector, a command keypad, a remote control receiver,
et ), a safety device (for example a photocell sysiem,
a sensitive edges system, a mat presence detector, a
radar presence detector, etc )

[0028] Depending on the functions performed by the
central unit UC, three designs of the present invention
are possible

[0029] According to a first embodiment, the system
comprises at least three peripheral units, each of which
have terminals adapted to be connected respectively
but indifierently to the two wires of the network in order
to receive direct-current power supply and to receive
and/or transmit digitat information; wherein one of the
peripheral units is adapted 1o be electrically connected
to an electric motor for controliing operation thereof;
wherein one of the peripheral units is adaptedtobe elec-
trically connected to a device for entering requests of
movement of the gate or door or similar element; where-
in one of the peripheral units is adapted to be electrically
connected ic a safety device for gates or deors or simitar
elements

[0030] In other words, according to this first ernbodi-
ment, the three essential devices are connected electri-
cally to three different peripheral units

[0031] According to a second embediment, the sys-
tem comprises at least two peripheral units, each having
two temminals adapied te be connecied respectively but
indifferently to the two wires of the network in order to
receive direct-current power supply and to receive and/
or transmit digital information; wherein the central unit
is adapted to be electrically connected to an etectric mo-
tor for controliing operation thereof and/or to a device
for entering requests of movement of the gate or door
or similar element and/or to a safety device for gates or
doors or similar elements; wherein a peripheral unit is
adaptedio be electrically connected to an electric motor
for controlling operation thereof and/or t¢ a device for
enlering requests of movement of the gate or door or
similar element and/or to a safety device for gates or
doots or similar elements; wherein another peripheral
unit is adapted io be electrically connectedto an electric
motor for controlling cperation thereof and/or to a device
for entering requests of movement of the gate or door
or similar element and/or to a safety device for gates or
doors or similar elemants
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voltage at its inputs If the central unit UC modulates
ON/OFF the voltage on the network NTWRK, this signal
i substantially already ready to be sampled and dis-
ctiminated by the peripheral unit UP; for example, if the
sample has a voliage value greater than +8 volts it will
correspond to a digital value "1"="high" and if the sample
has a voltage value less than +4 volis it will correspond
to a digital value “0"="low"

[0047] The peripheral unit UP may comprise further a
lead circuit CC having outputs coupied respectively to
the outputs of the polarity adapter circuit AP and adapt-
ed to load it according to digital information A simple
way of doing this is to adopt an ON/OFF approach in
this case also: for example, when the peripheral unit UC
wishes to transmit a digftal value "1"="high", the circuit
CC applies to the network {by means of the circuit AP)
& load which causes an additional current flow on the
network NTWRK and, when the peripheral unit UC wish-
es to transmit a digital value "0"="low", the circuit CC
does not apply any [oad to the network and therefore
does not cause any additional current flow on the net-
work NTWRK These differences in current are detected
by the circuit RC of the central unit UG

[0048] All the peripheral units UP are connected in
parallel to the network NTWRK and it is therefore nec-
essary, during design of the voltage generator GT of the
central unit UC, to take into account the current con-
sumed by all the connected circuits AL, RT, CC

[0049] According to a preferred embodiment of the
present invention, the transmission of digital information
both in voltage form from the central unit UC to the pe-
ripheral units UP and in current form from the peripheral
units UP to the central unit UC uses the PWM (Pulse
Width Modulation) 1/3-2/3 approach; each bit has a pre-
determined duration considered unitary: if the pulse
lasts less than one third of this predetermined duration,
the bit has a logic value, for example, "0", whereas if the
pulse lasts more than iwoe thirds of this predetermined
duration, the bit has a logic valug, for example "1"
{0050] For the sake of completeness of the descrip-
tien, some detailed electrical diagrams of specific em-
bodiments of parts of the system according to the
present invention have been appended to the present
description

[0051] Fig 5 shows the electrical diagram of a central
unit according to the present invention divided into three
parts Fig.5-A, Fig 5-B and Fig 5-C; Fig 5-A shows the
interface part of the central unit with the network NT-
WRK; Fig 5-B shows the radio section of the remote
control receiver of the central unit; Fig 5-C shows the
remaining part of the central unit

[0052] Fig 6 shows the electrical diagram of a periph-
eral unit adapted to be connected {o a receiver of a pho-
tocell system and to the network NTWRK

[0053] Fig 7 shows the electrical diagram of a periph-
eral unit adapted to be connected to the fransmitter of
a photocell systemn and to the network NTWRK

[0054] Below, aspects of the present invention which
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are more closely linked with operation of the system will
be described

[0055] In order io be adapted to exchange digital in-
formation correctly and efficiently, it is advaniageous for
each of the peripheral units to comprise memory means
adapted to store an own unit identification code which
may be used as an address These rmemory means may
consist of a conventional semiconductor memory (of the
EPROM, EEPROM, FLASH or RAM type) of, more sim-
ply, of dip switches or also, even more simply, of jump-
ers; the choice depends beth on cosi criteria and on in-
stallation criteria: in fact the unit identification code may
be delermined either during production or during instal-
lation and may be fixed or variable

[0056] Inthe specific examples accerdingto Fig 6 and
Fig 7, for example, the code is determined by one or
more jumpers and by four contacts arranged in the cor-
ners of a square: if there are two jumpers, these may be
connected both horizonially, both vertically, or one hor-
izental and one vertical in four different ways: if there is
only one jumper it may be connected horizontally at the
top, horizontalty at the bottom, vertically on the right and
vertically on the teft

[0057] Forthe safety devices consisting of a transmit-
ting section and a receiving section (which are generally
located well apart from each other), for example photo-
cell systems, two associated peripheral units may be
provided, being adapted io be connecied respectively
to the transmitting section and to the receiving section
and being identified by the same unit ideniification code;
in this way if the central unit needs to transmit digital
information to the photocell system (for example a sta-
ius reading request), a single transmission to the same
address may be effected

[0058] Aparticularly effective and efficient selution for
establishing communication between a central unit and
peripheral units consists in exchanging packets of digital
information using the "master-slave" technique, wherein
the central unit operates as the "master” and the periph-
eral units cperate as "slaves"; in other words a periph-
eral unit waits to be interrogated by the central unit be-
fore transmitting a packet of digital information

[0059] Depending on the type of device connected to
the peripheral unit, when a peripheral unit receives a
packet from the central unit, it might not be strictly nec-
essary for the peripheral unit to transmit a response
packet to the central unit; this typically cccurs when the
central unit transmits to the peripheral unit a command
for activating a motor or a signalling device Forthecen-
tral unit, however, it is advantageous that a response
should be transmitted in any case; in fact, for example,
this response packet could contain the information that
the command has been carried out successiully; failure
to receive this confirmation could activate repetition of
the transmission

[0060] (n the case of the "master-slave" technique, in
order to ensure ordered communication between the
central unit and peripheral units, the central unit may
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errors due to disturbances, is that of providing that the
same digital information is transmitted twice from the
same source e the same destination; typically said in-
formation could be sent in succession; in this case the
destination may consider the transmission valid only if
the digital information received coincides Inthe case of
packet transmission, the source could transmit, for ex-
ample, twice in succession the same packetto the same
destination Itis obvious that this solution results in dou-
bling of the amount of data traffic in the network
[0073] It is also possible for sald duplication of the
transmission to be performed on the basis of predeter-
mined criteria; for example, a choice which is a good
compromise in terms of reliability and traffic is that of
repeating the transmission only in relation to specific
destinations; for example, the undesired illumination of
a luminous signalling device (i e without an actual com-
mand from the system) is an event which may be ac-
ceptable, while the undesired closing of & gate (i @ with-
out an actual command from the system) is an event
which is not acceptable owing to the riskof injury or dam-
age; it is therefore possible, for exampie, to divide the
peripheral units into "high risk" units and "low risk" uniis
and duplicate only the information which is transmitted
to the "high risk” units

f0074] In the case where the "master-slave" tech-
nique is used, it may be advantageously provided that
the only the central unit of the system, namely the "mas-
ter" automatically transmits twice its digital information,
in particular its packets, destined for the peripheral
units, namely the "siaves®; as regards the peripheral
units, if the central unit, on the basis of predetermined
criteria, considers that it is necessary to duplicate trans-
mission it will duplicate interrogation; this could be the
case of safety devices, the transmitted data of which is
extremely important for the central unit and for the sys-
tem

[0075] A measure which is quile widely used in order
1o determine errors in transmission of digital information
is the parity bit; well known in the telecommunications
sector, moreover, is the existence of fairly complicated
codes which allow the detection and/or correction of one
or more transmission errors

[06076] Even if the "master-slave" technique is used,
it is not possible to eliminate entirely the risk that two
peripheral units may transmit data to the central unit at
the same time and therefore generate errors due to
overlapping of two transrission operations; this could
occur, for example, in the case where, owing to distur-
bances, two different peripheral units might regard the
same packet of digital information as being destined for
them

[0077} In a systern such as that described above, a
fourth measure which may be adopted to improve the
refiability of data exchange, in particular in order to de-
tect errors due to overlapping, is that of complicating the
structure of the digital information packet: in this case,
the packet comprises a data part and a check par; it is

HY

15

20

25

20

35

40

45

50

55

highly unlikely that, when receiving digital Information
resulting from the everlapping of two packets, the data
part and the check part will correspond to each other
[0078] If the "master-slave" technique is used, any
overlapping generally occurs during respense to inter-
regation by the "master"; it may therefore be advanta-
geously decided that the structure of the packet trans-
mitted by the "master" should contain only the data (ad-
dress+command) plus a parity bit and that the structure
of the packet transmitted by a "slave" should contain
both a data part and a check part without the parity bit
The check part could be provided in many different
ways; a simple and effective solution will be described
below

[0079] The data part and the check part of the packet
are chosen with the same length (for example 4 or 8
bits); the source which wishes to send digital information
on the network takes a data digital sequence; takes a
random digitaf sequence with the same length as the
data (continuously generated in a known manner within
the source); generates a digital check sequence by
means of an EXCLUSIVE-OR operation between the
data sequence and the random sequence; inserts into
the packet the data sequence and the check sequence
and transmits the packet over the network; the destina-
tion receives the packet and performs the reverse oper-
ation (which is again an EXCLUSIVE-OR operation), ex-
tracting the digital data sequence transmitted in the ab-
sence of overlapping; if overlapping has occurred with
a packet transmitted by another unit, the digital se-
guence extracted by the destination will not correspond
to the digital data sequence transmitied, but the desti-
nation will be unable to detect this; if the source re-trans-
mits the digital data sequence, the random digital se-
quence which is used will be different and therefore the
second packet transmitted is different; the destination
receives a second packet different from the first packet
which has not been overiapped or been subject to dif-
ferent ovetlapping; if there has been no overlapping dur-
ing both the transmission operations, the destination ex-
tracts the same digital sequence; if, during at least one
of the transmission opearations, there has been overlap-
ping, the destination obtains two different digital se-
quences and therefore detects the error

[0080] Another important aspect of an electrical sys-
tem for controlling a closing element which is moved
electrically is safety: it is necessary to preventthe move-
ment of the closing element from inadveriently causing
damage to objects and, in particular, injury to persons
[0081] A quite common way of obtaining this result is
to identify an area inside which the movement of the
closing element occurs and to stop this movement i an
cbject or a persen enters into this area

f0082] The safety devices most used for monitoring
areas in these applications are photocell systems
[0083] As is well known, a photocell system is com-
posed of a transmitter and a receiver; if the system is
correctly installed, when the system is active, the trans-
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wherein one of the peripheral units is adapted
to be electrically connected to a device for entering
requests of movement of the gate cor door or similar
element;

wherein one of the peripheral units is adapted
to be electrically connected to a safety device for
gates or doors or similar elements.

Electrical system for controlling at least one gate or
door or simitar element of the type moved by means
of at least one corresponding electric motor, com-
prising:

a) an electric network consisting of two electric
wires adapted to allow distribution of power
supply and digital information;

b) a central contrel unit having two terminals
adapted to be connected respectively but indif-
ferently to the two wires of the network in order
to transmit direct-current power supply and o
transmit and receive digital information;

¢) twe or more peripheral units, each having two
terminals adapled to be connected respectively
but indifferently to the two wires of the network
in order to receive direct-current power suppiy
and to receive and/or transmit digital informa-
tion;

wherein the central unit is adapted to be elec-
trically connected to an electric motor for controlling
operation thereof and/or to a device for entering re-
quests of movement of the gate or door or similar
element and/or to a safety device for gates or doors
or similar elements;

wherein a peripheral unit is adapted o be
electrically connected to an electric motor for con-
irolling cperation thereof and/or to a device for en-
tering requests of movement of the gate or door or
similar element and/or o a safety device for gates
of doors or similar elements;

wherein another peripheral unit is adapted to
be electrically connected to an electric motor for
controlling operation thereof and/or to a device for
entering requests of movement of the gate or door
orsimilar element and/orto a safety device for gates
or doors or similar elements

Electrical system for controlling at least one gate or
door or similar element of the type moved by means
of at least one corresponding electric motor, com-

prising:

a) an electric network consisting of two electric
wires adapted to aliow distribution of power
supply and digital information;

b) a central controi unit having two terminals
adapted to be connected respectively but indif-
ferenily to the two wires of the network in order
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to transmit direct-current power supply and to
transmit and receive digital information;

c) one or more peripheral units, each having
two terminals adapted io be connected respec-
tively butindifferently to the two wires of the net-
work in order to receive direct-current power
supply and fo receive and/or transmit digital in-
formation;

wherein the central unit is adapted te be elec-
trically connected to an electric motor for controlling
operation thereof and/or to a device for entering re-
quests of movement of the gate or door or similar
element and/or to a safety device for gates or doors
or simitar elements;

wherein a peripheral unit is adapted io be
efectrically connected to an electric motor for con-
trolling operation theteof and/or to a device faor en-
tering requests of movement of the gate or door or
simifar efement and/or to a safely device for gates
or doors or similar elements

Electrical system accerding to Claim 1 or Claim 2
or Claim 3, wherein the central unit comprises a
veltage generator circuit having an output coupled
to one of its two terminals and adapted to generate
a direct supply voltage, and a modulating circuit
coupled between said cutput and said terminal and
adapied to modulate the direct supply voltage
through digital infermation

System according to Claim 4, wherein the central
unit comprises a current detection circuit having an
input coupled to another one of its two terminals and
adapted to extract digital information from the cur-
rent at fts input

System according to any of the preceding claims,
wherein each of the peripheral units comprises a
polarity adapter circuit having two inputs and two
outputs, the two inputs being coupled respectively
to its two terminals

System according to Claim 6, wherein each of the
peripheral units comprises a power supply circuit
having inputs coupled respectively to the outputs of
the polarity adapter circuit

System accerding to Claim 6 or Claim 7, whergin
each of the peripheral units comprises a voltage de-
tection cireuit having inputs coupled respectively to
the outputs of the polarity adapter circuit and adapt-
ed to extract digital inforrmation from the voltage at
its inputs

Systern according io Glaim 6 or Claim 7 or Claim 8,
wherein each of the peripheral units comprises a
load circuit having cutputs coupled respectively to
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Netzwerkes verbunden zu werden, um eine
Gleichstrom-Stromversorgung zu lbertragen
und um digitale Informationen zu {iberiragen
und zu empfangen;

c) drei oder mehrere periphere Einheiten, von
denen jede zwei Anschliisse aufweist, die an-
gepaft sind, um jeweils aber indifferent mit den
zwei Drahien des Netzwerkes verbunden zu
werden, um eine Gleichstrom-Stromversor-
gung zu erhalten und um digitale Informationen
zu empfangen und/oder zu Ubettragen;

wobei eine der peripheren Einheiten ange-
paft ist, um elektrisch mit einem Elekiromotor zum
Steuern des Betriebs davon verbunden zu werden;

wobei eine der peripheren Einheiten ange-
pafit ist, elektrisch mit einer Vorrichtung zum Ein-
geben von Bewegungsbefehlen des Tors oder der
Tir oder des ahnlichen Bauteiles verbunden zu
werden;

wobei eine der peripheren Einheiten ange-
past ist, mit einer Sicherheitsvorrichtung fir Tore
oder Tlren oder ahnliche Bauteile elekirisch ver-
bunden zu werden

Elekirisches System zum Steuern von mindestens
einem Tor oder einer Tir oder einem Ahnlichen
Bauteil des Typs, der mittels mindestens eines ent-
sprechenden Elekiromotors bewegt wird, aufwei-
send:

a) ein elektrisches Netzwerk, das aus zwei
elektrischen Drdhten gebildet wird, die ange-
pal3t sind, um die Verteilung von Stromversor-
gung und digitaler Informationen zu erlauben;
b) eine zentrale Steuereinheit, die zwei An-
schliisse aufweist, die angepaft sind, um je-
weils aber indifferent mit den zwei Dréhten des
Netzwerkes verbunden zu werden, um eine
Gleichstrom-Stromversorgung zu {ibertragen
und um digitale Informationen zu {bertragen
und zu empfangen;

c) zwei cder mehrere periphere Einheiten, von
denen jede zwei Anschlisse aufweist, die an-
gepalt sind, um jeweils aber indifferent mit den
zwei Drihten des Netzwerkes verbunden zu
werden, um eine Gleichstrom-Stromversor-
gung zu erhalten und um digitale Informationen
zu empfangen und/oder zu (bertragen;

wobei die zentrale Einheit angepaBt ist, um
elekirisch mit einem Elektromotor zum Steuern des
Betriebs davon und/oder mit einer Vorrichtung zum
Eingeben von Bewegungsbefehlen des Tors oder
der Tir oder des dhnlichen Bauteils und/oder mit
einer Sicherheitsvorrichtung fir Tore oder Turen
oder dhnliche Bauteile verbunden zu werden;

wobei eine periphere Einheit angepaltist, um
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elektrisch mit einem Elektromotor zum Steuern des
Betriebs daven und/oder mit einer Vorrichtung zum
Eingeben von Bewegungsbefehten des Tors oder
der Tar oder des &hnlichen Bauteils und/oder mit
einer Sicherheitsvorrichtung flir Tore oder Tlren
oder dhnliche Bauteile verbunden zu werden;

wobel eine weitere periphere Einheit ange-
pafBt ist, um elektrisch mit einem Elektromotor zum
Steuern des Betriebs davon und/oder mit einer Vor-
richtung zum Eingeben von Bewegungsbefehlen
des Tors oder der Tiir cder des dhnlichen Bauteils
und/oder mit einer Sicherheitsvorrichtung fir Tore
oder Turen oder Ahnliche Bautefle verbunden zu
werden

Elekirisches System zum Steuern von mindestens
einem Tor cder einer Tiir oder einem Ahnlichen
Bauteil des Typs, der mittels mindestens eines ent-
sprechenden Elekiromotors bewegt wird, aufwei-
send:

a) ein elektrisches Netzwerk, das aus zwei
elekirischen Drahten gebildet wird, die ange-
pabt sind, um die Verteilung von Stromversor-
gung und digitaler informationen zu erlauben;
b) eine zentrale Steuereinheit, die zwei An-
schliisse aufweist, die angepalt sind, um je-
weils aber indifferent mit den zwei Drihten des
Netzwerkes verbunden zu werden, um eine
Gleichstrom-Stromversorgung zu (bettragen
und um digitale Informationen zu bertragen
und zu empfangen;

c) eine oder mehrere periphere Einheiten, von
denen jede zwei Anschliisse aufweist, die an-
gepalt sind, um jeweils aber indifferent mit den
zwei Driahten des Netzwerkes verbunden zu
werden, um eine Gleichstrom-Siromversor-
gung zu erhalten und um digitale Informationen
zu empfangen und/oder zu Gbertragen;

wobei die zentrale Einheit angepalt ist, um
elektrisch mit einem Elektromotor zum Steuem des
Betriebs davon und/oder mit einer Vorrichtung zum
Eingeben von Bewegungsbefehlen des Tors oder
der Tur oder des &hnlichen Bauteils und/oder mit
einer Sicherheitsvorrichtung flir Tore oder Tiren
oder dhnliche Bauteile verbunden zu werden;

wobei eine periphere Einheit angepaltist, um
elektrisch mit einem Elekiromotor zum Steuern des
Betriebs davon und/oder mit einer Vorrichtung zum
Eingeben ven Bewegungsbetehlen des Tors oder
der Tir coder des dhnlichen Bauteils und/oder mit
einer Sicherheitsvorrichtung fir Tore oder Tlren
oder dhniiche Bauteile verbunden zu werden

Elektrisches Systern geman Anspruch 1 oder An-
spruch 2 oder Anspruch 3, wobei die zentrale Ein-
heit eine Spannungsgeneraterschaliung aufweist,
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mal die gleiche digitale Information an die gleiche
periphere Einheit zu {ibertragen

System geman einem der vorangehenden Anspril-
che, bei dem irgendeine oderjede periphere Einheit
derart angepaBt ist, um jedes Mal dann, wenn sie
fUr sie bestimmte digitale Informationen von der
zentralen Einheit empfangt, digitale Informationen
an die zentrale Einheit zu Ubertragen.

System geman elnem der verangehenden Anspri-
che, welches eine erste periphere Einheit, die der-
art angepaBt ist, um elekirisch mit dem Sendeab-
schnitt einer Sicherheitsvorrichtung verbunden zu
werden, eine zweite periphere Einheit, die derart
angepaft ist, um elekirisch mit dem Empfangsab-
schnitt der Sicherheilsvorrichtung verbunden zu
werden, aufweist, wobei die erste und die zweite
periphere Einneit derart angepaft sind, um Zeitin-
formaticnen aus der Paketlbertragung bei fester
Ubertragungsrate durch die zentrale Einheit zu ex-
trahieren und wobei sie ferner derart angepal3t sind,
um die entsprechenden Abschnitte fir eine Zeit-
dauer einer vorbestimmten L&nge und auf der Basis
der Zeitinformationen zu aktivieren

System gemaf Anspruch 22, das eine dritie peri-
phere Einheit, die derart angepaBt ist, um elekirisch
mit dem Sendeabschnitt einer anderen Sicherheits-
vorrichtung verbunden zu werden, eine vierte peri-
phere Einheit, die derart angepaft ist, um elekirisch
mit dem Empfangsabschnitt der anderen Sicher-
heitsvorrichtung verbunden zu werden, aufweist,
wobei die dritte und die vierie periphere Einheit der-
art angepalt sind, um Zeitinformationen aus der
Paketiibertragung bei fester Ubertragungsrate
durch die zentrale Einheit zu extrahieren und die
terner derart angepalt sind, um die entsprechen-
den Abschnitte fiir eine andere Zeitdauer einer vor-
bestimmten Lange und auf der Basis der Zeitinfor-
mationen zu aktivieren, wobei die Zeitdauer und die
andere Zeitdauer sich gegenseitig zeitiich nicht
lberlappen

Revendications

Systéme électrigue pour contréier au moins un por-
tail ou une porte, ou tout élément similaire du type
déplace au moyen d'au moins un moteur électrique
correspondant, le systéme comprenant :

a) un réseau électrique consistant en deux fils
électriques adaptés pour permettre la distribu-
tion de courant électrique et de données
numériques ;

b} une unité de commande centrale ayant deux
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terminaux adaptés pour &tre connectés respec-
tiverment mais indifiéremment aux deux fils du
réseau afin de transmettre une alimentation
électrique en courant continu, et pourtransmet-
tre et recevoir des données numériques ;

¢) troils unités périphérigues, ou plus, ayant
chacune deux terminaux adaptés pour étre
connectés respectivement mais indifférem-
ment aux deux fils du réseau afin de recevoir
une alimentation électrique en courant continu,
et pour receveir et/ou transmettre des données
numeariques ;

dans lequel urne des unités périphériques est
adaptée pour étre connectée électriguement & un
moteur électrique pour contréler le fonctionnement
de celui-ci ;

dans lequel une des unités périphériques est
adaptee pour étre connectée électriguement & un
dispositif pour entrer des demandes de mouvement
du portail ou de la porte, ou d'un élément similaire ;

dans lequel une des unités périphériques est
adaptée pour étre connectée électriguement a un
dispositif de sécurité pour des portails ou des por-
tes, ou des éléments simiiaires

Systemne électrique pour contréler au meins un por-
tail ou une porte, ou tout &élément similaire du type
déplacé au moyen d'au moins un moteur électrique
cofrespondant, le systéme comprenant

a) un reseau électrigue consisiant en deux fils
electrigues adaptés pour permettre la distribu-
tion de courant électrique et de données
numeérigues ;

b) une unité de commande centrale ayant deux
terminaux adaptés pour étre connectés respec-
tivement mais indifféremment aux deux fils du
réseau afin de transmeitre une alimentation
électrique en courant continu, et pourtransmet-
tre et recevoir des données numériques ;

¢) deux unités périphériques, ou plus, ayant
chacune deux terminaux adaptés pour étre
connectés respectivement mais indifiérem-
ment aux deux fils du réseau afin de recevoir
une alimentation électrique en courant continy,
et pour recevoir et/ou transmetire des données
numeriques ;

dans lequet I'unité de commande centrale est
adaptée pour étre connectée électriguement & un
moteur électrique pour contrbler le fonctionnerment
de celui-ci, et/ou & un dispositif pour entrer des de-
mandes de mouvement du portail ou de la porte, ou
d'un élément similaire, et/ou & un dispositif de sé-
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respectivement & la section de transmission et & la
section de réception et étant identifiées par [e mé-
me code d'identification d'unité

Systéme selon l'une quelconque des revendica-
tions précédentes, adapté pour établir une commu-
nication entre une unité centrale et des unités péri-
phériques par un échange de paquets de données
numériques selon ia technique "maiire-esclave",
dans lequel 'unité centrale fonctionne en tant que
le "maiire” et les unités périphérigues fonctionnent
en tant que des "esclaves"

Sysléme selon la revendication 12, dans lequel
l'unité centrale est adapiée pour transmettre des
paguets sur le réseau a un débit fixe et prédétermi-
né

Systéme selon la revendication 13, dans lequel la
destination de la transmission d'un paquet par I'uni-
té centrale est une unité périphérique choisie sur la
base de critéres prédéterminés

Systéme selon la revendication 13 ou 14, dans le-
quel au moins une des unités périphériques est
adaptée pour extraire des informations de temps &
partir de la transmission & débit fixe de paquels par
Funité centrale

Systéme selon l'une gquelconque des revendica-

tions 12 & 15, dans lequel la structure des paquets -

transmis sur le réseau par les uniiés périphériques
est fixe et comprend une partie de données et une
pariie de contréle.

Systéme selon la revendication 16, dans lequel la
partie de données et la partie de contréle ont la mé-
me longueur, et dans lequel la partie de contrble est
le résultat d'un fenctionnement CU exclusif enire la
partie de données el une numérique séquence
aleatoire ayant la méme longueur

Systéme selon l'une guelconque des revendica-
tions 12 &4 17, dans lequel 'unité centrale est adap-
lée pour exécutsr, pendant ia mise en route et le
redémarrage du systéme, lidentification de toutes
les unités periphérigues actives connectées au ré-
seau par le biais d'un échange de paquets

Systéme selon l'une gquelconque des revendica-
tions 12 & 18, dans lequel I'unité centrale est adap-
tée pour exécuter, de facon répétée, durant ie fonc-
tionnement du systéme, l'identification de toutes les
unités périphériques actives connectées au réseau
gréce a un échange de paquets afin d'identifier des
erreurs dans le systéme

Systéme seion l'une quelcengue des revendica-

15

20

25

30

35

40

45

50

55

15

EP 1 509 823 B1

21.

22.

23.

28

lions précédentes, dans lequel I'unité centrale est
adaptée pourtransmettre deux fois les mémes don-
nées numérigues vers la méme unité périphérique
sur la base de critéres prédéterminés

Systéme selon 'une quelconque des revendica-
tions précédentes, dans lequel n'impore lagquelle,
ou chaque unité périphériqgue est adaptée pour
transmettre des données numériques vers ['unité
centrale chaque fois gu'elle recoit des données nu-
mériques qui tui sont destinées, en provenance de
l'unité centrale

Systeme selon 'une quelconque des revendica-
tions précédentes, comprenant une premiére unité
périphérique adaptée pour étre connectée électri-
quement & la section de transmission d'un dispositif
de sécurité, une deuxiéme unité périphérique adap-
tée pour étre connectée électriquement & la section
de réception dudit dispositif de sécurité, lesdites
premiére et deuxieme unités périphériques étant
adaptées pour exiraire des informations de temps
& partir de la transmission a débit fixe de paquets
par l'unité centrale et étant par ailleurs adaptées
pour activer les sections correspondantes pour une
péricde de temps d'une durée prédéterminée et sur
la base desdites informations de temps

Systéme selen la revendication 22, comprenant
une troisiéme unité périphérigue adaptée pour étre
connectée électriquement a la section de transmis-
sion d'un autre dispositif de sécurité, une quatriéme
unité périphériqgue adaptée pour étre connectée
électriguement & la section de réception dudit un
autre dispositif de sécurité, lesdites troisidme et
quatridme unités périphériques étant adapiées
pour extraire des informations de temps a pariir de
la transmission & débit fixe de paquets par l'unité
centrale et étant par ailleurs adaptées pour activer
les sections correspondanies pour une autre pério-
de de temps d'une durée prédéterminée et sur la
base desdites informations de temps, dans lequel
ladite période de iemps et ladite une autre période
de terps ne se chevauchent pas l'une l'autre pro-
visoirement




