WO 03/ 104907 PCT/ EPO3/05900 - 1 Title: ELECTRI CAL SYSTEM FOR CONTROLLI NG
AT LEAST ONE GATE OR DOOR OR SIM LAR ELEMENT OF THE TYPE MOVED

ELECTRI CAYDY3/1Dm8Tri pti on The present invention rel ates t®@Careped/eooi cal
system for controlling at |east one gate or door or simlar elenment of the
type noved by nmeans of at |east one —drresponding electric notor. In

el ectrical systens for controlling the entrance gate and/or the garage door
of adwelling it is usual to |locate the various units which nake up the
systemwhere it 1is necessary and connect themthrough electric wires. In a
dwel I'i ng t Matld: GFUEGERIGATRSYBEEMIBOR CONTROLIERGPITELEASTMNE GATE @R W Nng
of the gate, a notor for the other wing of the gate, a notor for the garage

door, a r ad)ORIGERSIMEIARTLEMERIVORTHIEYPEQUOSMED B EOORICBML YOf the gate
and of the door comng fromrenote control transmtters, key-operated

sel ectors andé@ftiononmand keypads for operating the gate or the door,
various safety photocell systens (each photocell systemis conposed of a

receiver and a trhansslehit BivintidNldteionat sledRidAI0dystedf Ri#SdonfrofiRi 4 88ast Or
signalling the novénent of the gate and the door. Until a short tinme ago,

the nunber (9f JRVHCESor BSEililaf RS biikd iéip%niﬁb{fedcﬂ f)?‘ﬁ'ieanf’rof fak M@kt @Hﬁ these

devi ces, for the sake of sinplicity, were Tocated very close to eac

ot her, for Cgff%ﬁ%ﬁng%tctrﬁgﬁ%@g gate. Recently, international safety

regul ati ons e-one and the requirenments of users, on the other
pand, have {esuyt el ganl A2E N PECARAT et B SEHLSERIRIE | 50,
028 2 SRR TR Vol g SRR b hTed e ol
| ndustrial premises |5 governed.al 4 furopean level by CEN standard prEN
In a dwelling the following may be installed for example: a motor for one
wing of the gate, a motor for the other wing of the gate, a motor for the garage door,
a radio receiver for receiving the requests of movement of the gate and of the door
coming from remote control transmitters, key-operated selectors and/or command
keypads for operating the gate or the door, various safety photocell systems (each
photocell system is composed of a receiver and a transmitter), and luminous and/or
acoustic devices for signalling the movement of the gate and the door.
Until a short time ago, the number of devices installed was fairly small (four
or five) and these devices, for the sake of simplicity, were located very close.'_to each
other, for example next to the gate.
Recently, international safety regulations, on the one hand, and the
requirements of users, on the other hand, haye resulted in a considerable increase in
the devices installed (often ten or so or even more) and in the impossibility of
locating them close to each other; this tendency will continue in the future. |

The specific sector of doors and gates for garages for commercial and

industrial premises is governed at a European level by CEN standard prEN 13241.



WO 03/ 104907 PCT/ EPO3/05900 2 Installed devices of this kind are
electrically connected to the electrical control system nore precisely,
gener al | ywoDlegesdevi ces are connected directly and | ocal IPETIEPOS/BE900

peri pheral units of the electrical control system which units are
connected directly, by neans of electtiZ wires, to the central unit of the
electrical control system the "heart" of the system.In these systens,
therefore, many electric wires are required. Just because of the type of
application, there are many such electric wires and they are often very

| ong (various tdngaltdd detic@sofimds kifd sedreleasallyesstinediedds els ddctriciet r es)
and therefore their cost is-generally fairly high; noreover, the cost of

instal l'i ng cohes {ydteal hyreustdeEgy,0eedral T BERT @vides ians bolthepleat Betily an@i pes)
must be taken into consideration. Again because of the type of

appl i cati ongcafljeret) peiphefal MiRSoRER BlestithloB&Hro] kRO whidhdilErand and
sparsely (since there are substantially no spatial "constraints) and

therefore tceﬁnéciteﬁkdia)équguwirﬁan%% et 16Res, F O thEcRARAI e maldniG) 10 a
garden, is quite possible. Mreover, the plurality of electric wres

associ at ed yht-by '%ﬁﬁﬁﬁﬁ%é}ﬁs&ﬁmé tenfl€vi ces results in a conpl ex

el ectrical system and ea5|+y glvegﬁrls'e, during installation, to errors in

connection (bot f}nﬁ%sg ?}95%1955 tﬁegﬁfa%%%t%gﬁ%m&Mgeﬁﬁ%rﬁﬁdpas regards the

correspondence bétweern Wi rés conn even o art of qualified
personnel . A solution to the abovenentioned probl ens, ich s .of | aterest
Proma practi calparatSsr 15 S URICuBRc s 4% Bab mittbdeidige e
Conmct | o, Sl ek el ARREI LU KL b ek penh g, Apd et
of the per Sﬁggt_{]e% aglgstggrre]: grg ltﬁei]; C)crosti E‘ss tggrllelra%}; %llrlyolgig ;h?no?gosvtegn%he cost of
installing them (usually underground, preferably inside protective pipes) must be
taken into consideration.

Again because of the type of application, these electric wires are positioned
outdoor, underground and sparsely (since there are substantially no spatial
constraints) and therefore the risk of cutting one of them, for example when working
in a garden, is quite possible.

Moreover, the plurality of electric wires associated with different installed
devices results in a domplex electrical system and easily gives rise, during
installation, to errors in connection (both as regards the polarity of the wires and as
regards the correspondence between wires and connectors) even on the part of
qualified personnel.

A solution to the abovementioned problems, which is of interest from a
practical point of view, must be simple (both in terms of the connections and in terms
of apparatus), relatively inexpensive and must not require either specialised
knowledge or particular skill on the part of the personnel responsible for installation

of the system.



WO 03/104907 PCT/ EP03/05900 3 The object of the present invention is that
of providing a solution to the abovenentioned problens which takes into
account twe cahoewenenti oned considerations. This object i ®Cxgpenoioad |y
achieved by the electrical control system having the characteristic
features described in aim1l, Caim-230r Caim3. Further advantageous
aspects of the systemaccording to the present invention are described in
t he dependent clainms. The basic idea of the present invention is that of
using an electric network consisting of only two electric wires for the

entire system whi oBicdf 8fataRtRdnit ﬁvexgiq%t fsi faut 6 Bedididi L 681nEMH i@ Mke pPOVEr

supply and digital informati on, and of inposing no constraint on the

connecti on Refueen,tde Vﬁpieg{é‘s%ﬁicﬁf thiRe ISt efRcaind the BEtANRoREa t he

system The 1 nvention conme nore apparent fromthe description which

fol |l ows, C8ﬂﬁ%ﬂ£%ﬁﬂst°96ther with the acconpanying draw ngs, in which:
Fig.1l shows e diagramof a fairly conplicated systemaccording to the

C tion: Fi h . . di
Péefﬁg_ or oeent | THisRic 5 gk AEARCEPEE Y HIASL AR bydembat G CoT i N9
according to t . D. t  Jnw i . Fi . . k di f
per  pher 2: c%ﬁw%%eeraﬁléifaﬁwﬁ‘wad%”%?ﬁii b RO RS 2 ¢ 5 s the

0ri . I . . ' o .
Gl vi ted’ nt o+ FOEhS rarigisoys bspes oy sVEl Hehinel bE FRER imeliGE" { po

el ectrical diagram.of a peripheral unit according to the
are de%cnbed in the dependent cla%ms. g

The basic idea of the present invention is that of using an electric network
consisting of only two electric wires for the entire system, which are adapted to
distribute both direct-current power supply and digital information, and of imposing
no constraint on the connection between the equipments of the system and the
network of the system.

The invention will become more apparent from the description which
follows, considered together with the accompanying drawings, in which:

Fig.1 shows the diagram of a fairly complicated system according to the
present invention;

Fig.2 shows the conceptual diagram of a system according to the present
invention;

Fig.3 shows a block diagram of a central unit according to the present
invention;

Fig.4 shows a block diagram of a peripheral unit according to the present
invention,

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, Fig. 5-C);

Fig.6 shows the electrical diagram of a peripheral unit according to the



WO 03/ 104907 PCT/ EPO3/ 05900 4 present invention; Fig.7 shows the

el ectrical diagram of another peripheral unit according to the present

i nvent i onwoandony. 8 shows an arrangenent of two phot ocel IPCTEPVFO®OEND a
diagram for connection to the respective peripheral units of the system
according to the present invention. -Wath (non-limting) reference to
Fig.2, the electrical control systemaccording to the present invention
has the function of controlling at | east one gate or door or simlar

el enent (below reference will often be made to a gate for the sake of

si mpli ci typREedted@sgri ption) of the type noved by means of at |east one
corresponding electric notor; said systemconprising: a) an electric

net work NTVRK cpnsi §tdwianOblcb#Rardigghil & biiRS p@daRlS dnltAcc@ing4o the
di stribution of power supply and digital inforrmation; b) a central control

unit UC haying.twa tier.njpals T1, T2 adapted to be connected respectively
but indifféreently %10 t’he two wires of the network NTWRK in order to

transmt direct PR LR a? ﬁﬁﬁ%fr%gé{ﬁ%ty%% hﬁogoFé}Eﬁygtém%%gd raeﬁﬁgﬁa?n angi t al

information; c) & cer eri phera ts eac aving two

1 nal I . d - b ' L gl
the two w roeeBiof RERREEweR R RRRES hEG HERORE AT kkoRtte MR RERAD Y 1

power supply and to receive and/or transmt digital information. Fig.2
conceptuaIP§@§W%hs N peripheral units UP indicated by UP-1, UP-2, UP-3,

o w el The N LTI cece2i0e 0 Abs RSl AT il Lo
Flg. 1 al ?oothienprgshegt invention has the function of controlling at least one gate or door or
similar element (below reference will often be made to a gate for the sake of
simplicity of the description) of the type moved by means of at least one
corresponding electric motor; said system comprising:

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

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

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

Fig.2 conceptually shows N peripheral units UP indicated by UP-1, UP-2,
UP-3, .... UP-N.

The network NTWRK according to the present invention, with its two wires,

may comprise branches, as can be clearly seen in the diagram of Fig.1; also in the



WO 03/104907 PCT/ EP03/05900 - 5 <conplicated diagramof Fig. 1, the
electric wires are conceptually only two in nunber; basically, these wires
wi || probablog/ib®of or med by nmeans of a series of twi n- w recrarogoect i ons
whi'ch are suitably connected together. As can be seen fromthe diagram
according to Fig. 1, the wiring is very> sinple, the nunber of wires is
mniml (two both for the power supply and for the information) and the
|l ength of the wires is mnimal if installation is performed properly
(branches limted to the m ni num necessary). The units are all connected
t oget her (icompérakd alijgram oh&iget vior klebiMRICi@n dire vdiohbepitiallyhenlyesdb tip t ake
into account the polarity; it is therefore not possible to nake mi stakes
during conmeatbenrbasicaitye tlidse mareamall pootebhshd firbs by Tand oM kertsd RFlyinRy be
obtained in the formof direct current directly from the network NTVRK;

this power vitp@ible destictesilgoie dre¥aitmbly chiiectddogidrpher al units which make
up the system and which may therefore be extrenely sinplified fromthe

point of view ofAst b POWeEn FrRPkNe dTRESE deEsrdRfEeiARIN he WRNgt ReRn turn
provide a power supply to the devices to which they are connected and

whi ch may tshepief Gk eubber 8t Wk fid ﬁﬂliﬁfaﬁﬂWOch{’][ﬁ 50 trhgﬁo%ir Qip? add §W @E the

power supply. The circuit which generates the power suppl or the network

NTWRK (and inffoﬁﬁaﬁ‘d‘x?rﬁdf ik 115121@%12@; Rhenal ﬂjri%@mﬁri@ ihi%ﬁk%ﬁ.sigg?eﬁ?fgﬂﬁdt he

devi ces connected to the I'S genera ocated 1 nsi ousi ng

whi ch cont ﬁ%ﬁgﬁ'gﬁmﬁ%rlﬁ’lliteld%tthe%iném]?‘hef%%ﬁggﬁy?n the type of device to

whi ch a pe unit 1s connected, Ier na¥ have t he need on!y to
i i gital ~nf i < t ous
ol i ng devi AP RLTRL Skl BReGEraF AR §? i RS gnd 1 1
| I f i d th t i
Cranen 1 aimoufheFiRTR ke By RieStal FF PhBShy 3P ARG Omonp STt fn Tahe

el ectri cal coralfrod system nust. be_connected to,at |east three essenti al
mistakes during connection since there are no constraints.

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 system and which may therefore be extremely simplified from the
point of view of the power supply. These peripheral units may then in turn provide a
power supply to the devices to which they are connected and which may therefore be
simplified greatly from the point of view of the power supply.

The circuit which generates the power supply for the network NTWRK (and
therefore for the peripheral units and if necessary for the devices connected to the
latter) is generally located inside the housing which contains the central unit UC.

Depending on the type of device to which a peripheral unit is connected, the
latter may have the need only to receive digital information (such as conceptually,
for example, a luminous signalling device), only to transmit digital information (such
as conceptually, for example, a safety device) and both to receive and transmit digital
information (as will be clarified below).

Such an electrical control system must be connected to at least three essential



WO 03/ 104907 PCT/ EPO3/05900 - 6 devices: an electric notor for noving the
gate, a device for entering requests of novenent of the gate (for exanple
a key- opewatoadoset ector, a command keypad, a renote cont PCII/EPe¥eIvEr ,
etc.), a safety device (for exanple a photocell system a sensitive edges
system a mat presence detector, a radad fresence detector, etc.).

Dependi ng on the functions perforned by the central unit UC, three designs
of the present invention are possible. According to a first enbodi nent,"’
the system conprises at |east three peripheral units, each of which have
term nal s addiptLdint ledific GARBE EérethovBgPBSt da¥g|dy deiek farnelitédigr eddfubsts 00 t he
two wires of the network in-order to recelve direct-current power supply
and to receisRnRRbPthet gabd 801 bxathflietAkey-HY cRitb® kéletor, Whedr@inAndREeyRl, 4 he
peripheral units is adapted to be electrically connected to an electric

motor for GaBfer DntrbDeeceRRE, it PN khRHLAEiceMIBE RkinPRE Bhotobsll BRfRLT al
units is adapted to be electrically connected to a device for entering

qUeStS OlsolIRYAIEAEs Bhichil S At tFehico #RRKorOR retlalbicBlnc UEERE icretpier € n one

of the peripheral OUnits iIs to be electrically connécted to a
safety device f . I r i ak e t ,
according to th%ep?l?céggogr%eg I ﬁg%ﬁpégdﬁn[eﬁpgghgssenﬁﬁlatqég’\/@g%s&g%gg

connected el.ectrically to three-.different peripheral units. According to a
second errbgélﬁ}?éﬁ?s;en{lﬁl e%ti%‘taé%’%sgl q?'i ses at least two peripheral units,
each having two term nal s adapted.tq. be cannected respective but
Tl ot ently T AEBTtng of (RS GrtpRneiby S5t R0 PUBRTIS Holdet diree
di rect-current wer,  supply .and. to receive and/or transmt, digital
| nf or mat | oRSTHERGHSt FGD ALV hath ETElsHaARER 0 PS CBEReIedSERTEEL 1Y
connected to an_electric notor for controlling operation, thereof and/or to
a device foMt m&rﬁw@ Fe HifelStos oS 6 BaFeAYORS T St ECCBICBSFI BTN i | ar
el enent and/or to a safety device for gates or.doors or sinmlar e|enents;
wherei n a PEWChREWE anthia feceive gagipe frapgnip digital wéermatign) yhersinaet ddheo an
el ectric notor

peripheral units is adapted to be electrically connected to an electric motor for

controlling operation thereof, wherein one of the peripheral units is adapted to be
electrically connected to a device for entering requests of movement of the gate or
doo;r 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.

In other words, according to this first embodiment, the three essential devices
are connected electrically to three different peripheral units.

According to a second embodiment, the system comprises at least two
peripheral units, each having two terminals adapted to be connected 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 electric motor for controlling 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 adapted to be electrically connected to an electric motor



WO 03/104907 PCT/ EP0O3/05900 7 for controlling operation thereof and/or to
a device for entering requests of novenent of the gate or door or simlar
el enent awad/00f04907 a safety device for gates or doors or PCEHEPas/OWENMENtS;
wher ei n anot her peripheral unit is adapted -to be electrically connected
to an electric notor for controlling operation thereof and/or to a device
for entering requests of novenent of the gate or door or simlar elenent
and/or to a safety device for gates or doors or simlar elenments. |In other
wor ds, according to this second enbodi nent, one of the essential devices

i's connect ggr @bLBESNihE b eratitin’ drbof bRI/bNGo CEMdvile W bnteiihp | Rohidi® @Fher two

essential devices aré connected electrically to two differéent peripheral

uni ts. AccopslieRnt O e bite'ot 65RNNBM olerhf 28R R/ SAHD'ALFRS fR{gale8RdBt ONE
peri pheral unit having'two term nals adapted to be connected respectively

but i ndi TTSLRNL} YsidnBat N %RS'“%’&]@I%ﬁpfaan%I Qj%hﬁ?éﬂél ilﬁﬁjtoﬁsd_%rdalg;gd Ft%clﬁja ve

direct-current power supply dand to receive:and/or transnmit digita

i nformat i O%iec%%ﬁ? iCQ{LlIléa%dctg %Je?%ctﬁ@nrotcjrsfo fcﬁll%ilﬁl é’p%ra@ﬁn%ﬁ&ﬁ&ff Aoy
connected to an efectric notor tor controlling operation thereof and/or to
a device f (()ilr Aok Weel gg lfgcﬁieitsogf xﬁg\ye%%?tof (ﬂfle 2%8 PG OF sﬁiﬁ I ¥ment! M ! ?r
el ement and/or to a satefy device Tor gates or~°doors or simlar elenents;
wherein the ripheral unit .is adapted to be.electrically connected to an
electric ﬁB@%th%ﬁd%gﬁ?yﬁFﬁF %§6EFQ?¥6ﬁSWﬂ¥V3%?KQ 4/ or to a device for
entering requests of novenent of the.gate or doar or siml.ar el enent
and/or to a saf )P%beév"f’%résﬁ %Coffg?%io ﬁ}‘ S%Q?Bgser%"%gp?ﬁti ape of ZlilFeﬁﬁsgan n ot her
words, accordjng.to this third .fb di ment, .two of the essential devices
are connectdsdiced &P?Wﬁqeﬂfq%ﬁh‘rl@g ] g‘r?%lyttﬁethéé%ﬁ’?%}l u@hi@%ﬁ?q etheh &V hi r d
essential device is connected electrically to a peripheral unit. In al
three enmbodssraHeldevioes pig qonBadied degtgcallydoittie diffsgntperBherplaiiiisSher al units
to be connected electrically to additional. devices, for exanple: other
nmotors, other According to a’third embodiment, the system comprises at least one

peripheral unit having two terminals adapted to be connected 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 electric motor for controlling operation

thereof and/or to a device for entering requests of movement of the gate or door or

sim-ﬂa.r element and/or to a safety device for gates or doors or similar elements;

wherein the 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 or similar element and/or to a safety device for gates or

doors or similar elements.

In other words, according to this third embodiment, two of the essential
devices are connected electrically directly to the central unit, while the third essential
device is connected electrically to a peripheral unit.

In all three embodiments, it is possible to provide many other peripheral units

to be connected electrically to additional devices, for example: other motors, other



WO 03/104907 PCT/ EP0O3/05900 - 8 input devices, other safety devices,
signalling devices, etc. . In all three enbodinents, it is also possible to
provi de twetosgoe7 addi ti onal devices are connected el ect PCTaiPOy0900 ect | y
to the central unit. The diagramin Fig.1l shows a system according to.the
present invention which is fairly cenpli-cated; an area Al of the garden
where an entry gate is located contains a peripheral unit U for the
receiver of a first photocell system a peripheral wunit U2 for a flashing
device, a peripheral unit U3 for the receiver of a second photocel

system a Rpft 8 HEY daf dEﬁE a5iBRAIRhs RGEAL 89 the right-hand wing of
the gate, gffpéler%\g%er% unlétf51 o Slg%m)tgor actuating the left-hand wing of

the gate, a peE{eQﬁ'?ﬁl‘% eﬁﬁb%nlr%tg ‘?trxﬁtahﬁ) 1563@1'3?6?0'[é&%ld@fthﬁt%nﬁe&ﬂ%rﬁhm ocel |

system a peripheral unit e transmtt the first photocell

System  a RELLRNGE Blolh Ml O e B RELAglyRe! ector of the gate: an

area A2 of contarns unit UC, finally a
peri pheral unit oVi r oi nt
such as to FECEIbQ(a%¥ﬁ8 ﬁ%f% @JY?y € r%%%@hﬁgéﬂﬂﬁg%k&ghtHk%nﬁ? e twn-
W re network . NT. conn ectrically t hese unlt I cat ed
in an optit E’Eﬁh AR o ?%g’sefrﬂ/a%? %gr‘)fﬁlé‘? ﬁﬁﬂ%ﬁ&v e{?na[nt%n]fyoga%e ¥ Xat evi ces
coul d be connected to the. rk NTWRK; thi.s i | & ed b asetlonln
broken | i n&utaig @ nsEBhera) ¢ ivf\prttEE r??relé’%ﬂ% fﬁ%é’ﬁ?ﬁ% RN ] %/ﬁletrwgf’ra f using
an electric _ network con5|st|ng of on . electric wires for the entire
system whiuel @# dor éofé?éb’é’& dgyick |aowrmh§&ai |“BHt6%rf°b1theo56t°ﬁW8f P& &t S5EARG ent
power suppl Z and digital information, and of inpQ@sing nqQ constraints on
t he connecPheiacelbs %h@ﬁﬁ@ﬁﬁ“ﬁﬁéﬁ{gﬂéﬂnPWéOE?ﬁF hdehtend S0Pk of the
system requires the use of suitable circuitr inside the control unit UC
and the pethepgase. periphersl writ U for armester aqteatinggheieft-Bandawingsafithe gate, a
advant ageous structure of a central unit UC which can be used in the
syst em accoedplrgalt it b6 for deetransnrittenef Ga sapanid plwtocell system, a peripheral

unit U7 for the transmitter of the first photocell system, a peripheral unit U8 for a

key-operated selector of the gate; an area A2 of the dwelling contains only the

central unit UC; finally a peripheral unit U9 is provided for a remote control receiver

in a point such as to receive without difficulty the remote control signals; the twin-

wire network NTWRK connects electrically all these units sparsely located i an

optimum manner; obviously other peripheral units for other devices could be

connected to the network NTWRXK; this is indicated by a section in broken lines.

The basic idea of the present invention, namely that of using an electric

network consisting of only two electric wires for the entire system, which are

adapted to allow distribution of both direct-current power supply and digital

information, and of imposing no constraints on the connection between the

equipments of the system and the network of the system, requires the use of suitable

circuitry inside the control unit UC and the peripheral units UP.

With reference to Fig.3, a possible advantageous structure of a central unit

UC which can be used in the system agcording to the present invention will be



WO 03/ 104907 PCT/ EPO3/05900 - 9 described below This central unit UC
conprises a voltage generator circuit GI having an output coupled to one
of the tvwotoenedopal s "T1, T2 of the central unit (in the erammPe3/059@r M nal
T2) and adapted to generate a direct power supply voltage (for exanple +12
volts) and a nodul ating circuit MOD eo@pled between this output and this
termnal and adapted to nodul ate the direct supply voltage through digital
i nformation. The nost sinple nodulation to be performed in this case is

ON OFF nodul ation: for exanple, when the central unit UC transmits a

di gital valaRribed betowl gh", the difference in potential between the two
wires of the network NTWRK will be approximately equal to +12 volts and

when the centr alrpydnichtrbfCundt OO WBhlptises @i @it gédbrbRr 'Feait| @V havingean

difference in potential between the two wirés of the network will be
appr oxi mat t@:%t\é)%loérﬂﬁ?ledt@_ogleé‘gtﬁeswoﬁgﬁniﬁ%w@fz Bk oS ATRMitQRIRE IR 8mbN t her a

current de I rcui havi ng an i nput coupled to anot her one of the

two term n?elg)ﬁ(;ﬂﬁr%g??%r% ?(%agfedﬁggeﬁ&litewﬁife]pt ﬁdv%r%ﬂﬁpl?%ﬁ?éee(ﬂleéx%@% +10 ) and

adapted to nfformati on fromthe urrent at 1ts 1 nput;

pet weon ¢ heo bt ety BERCAOT SRUTREE PRt U8; PRRET i SRRLAT D0
o & per i phe P PSR Bt B oufe T FuBEYEMERERL S Do 1 he
present | ent! ap WAL Sepudcseribed below Tisner ppbeial WAE e
(he Lo, ppute, petng, coubled ©seRect el Loyl O et gt L ARLs Tha2 Of
the ¢ © SPLLG"! Bel aftrcrance S Bofenal between the Ao Wited of 1 RSRLn’® "
NTWRK will be approximately equal to +12 volts and when the central unit UC
transmits a digital value "0"="low", the difference in pqtenfial between the two wires
of the network will be approximately equal to 0 volts.
The central unit UC may comprise further a current detector circuit RC
having an input coupled to another one of the two terminals T1,T2 of the ceniral unit
(in the example terminal T1) and adapted to extract digital information from the
current at its input; since the circuit RC will have an influence on the potential
difference between the two wires of the network NTWRK, the voltage drop caused
by it must be small.
With reference to Fig. 4, a possible advantageous structure of a peripheral
unit UP which can be used in the system according to the present invention will be
described below.
This peripheral unit UP comprises a polarity adapter circuit AP having two
inputs and two outputs, the two inputs being -coupled respectively to the two

terminals T1,T2 of the peripheral unit; therefore, at the outputs of the circuit AP

there will be electric signals having a predetermined polarity irrespective of the



WO 03/104907 PCT/ EP0O3/05900 - 10 polarity of the electrical signals at
the termnals T1,T2. The peripheral unit UP nmay conprise further a power
supply ciwowstio4h7 havi ng i nputs coupl ed respectively to troa/EPOs/pee of the
polarity adapter circuit AP; this circuit may be fairly sinple since it is
al ready possible to draw fromthe netwdiok - NTWRK a direct voltage (for
exanple +12 volts) with the correct polarity owng to the circuit AP, it
only remains to elimnate, therefore, the effects of transm ssion by the
central unit UC and any disturbances. The peripheral unit UP may conprise
further a \yoldragef thetedetri@nsighdls ui the REmikydy/TNg2i nput s coupl ed respectively
to the outputs of the polarity adapter circuit AP and adapted to extract

digi tal informatThenpdripher heitvobt @8e dinpkiks fufit $ polvbr khigpls achal A unit UC
nodul ates OV OFF the voltage on the netmork NTWRK, ‘this signal is

subst ant i alhlaymgl1ﬁ%ﬁ%oﬁ1ﬂa&yesbébtﬁely%rrﬁé @drpaf&dof%é 961amy1§aa?a rR¥rcLRAP,

peri pheral unit exanple, if the sanple has a vol tage val ue greater

than +8 volihg cirbuithdaly be%"rlyes?rﬂﬁl@@lﬁcg iffis %rgé(%}ﬁﬁosm U6 dra]w Fonhg I?retcy@d?ﬂ if the

sanpl e has ‘a vol tage’value’less than +4 correspon

digital vahepwi 5'dn@W volfhBE @?rekgrﬁgrgadrz%m ewr’hrrﬁev hbAf/ %@Q‘%ﬁea | oad

circuit CC havrng outputs spect i pu S

polar v aGAPLELCAPEHidy I@d&@ﬁs&e PN teffggtg%gj%ﬂﬁ%g Sefbg

i nf ormati on. |s’is ach in

this case %%§§?¥ fW$gpgﬂRmfmygmﬁgaﬁﬂgsper|phera! unrt UC wishes to

transmt a the circuit CC applies to the network

(by neans, e Ccircui | oad whi c uses._.an ddltlonal current
flow on the nett% “M%EW eﬁoF‘ﬁgsepEVﬁ’ﬁﬁérvé’lha% pogRen FIEER o
transmt a.digital valu it the cir |t CC do apply any load to the
net wor k ancﬁ‘ai"ﬁ‘érl@?‘g? 8%@5‘% rengﬁtw@ Sﬁytpé%sd?f r?&ﬁar’&ﬁ AA@Her Ergiy AR t he

net wor k NTWRI, K. se dlff ces |n current are detected by the circuit
RC of the &Bfedagte cﬁt@i qxtr@@. glta information from the Voltage at its inputs. If the central

unit UC 'modulates ON/OFF the voltage on the network NTWRK, this signal is
substantially already ready to be sampled and discriminated by the peripheral unit
UP; for example, if the sample has a voltage 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 volts it will correspond to a digital value "0"="low".

The peripheral unit UP may comprise further a load circuit CC having outputs
coupled respectively to the outputs of the polarity adapter circuit AP and adapted 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 digital value "1"="high", the circuit CC applies to the network (by
means of the circuit AP) a load which causes an additional current flow on the
network NTWRK and, when the peripheral unit UC wishes to transmit a digital value
"0"="low", the circuit CC does not apply any load to the network and therefore does
not cause any additional current flow on the network NTWRK. These differences in

current are detected by the circuit RC of'the central unit UC.



WO 03/104907 PCT/ EP03/05900 - 11 Al the peripheral units UP are
connected in parallel to the network NTWRK and it is therefore necessary,
duri ng dewogn/1ef01 he vol t age generator GI of the central PamiRPO8AE904 0 t ake
into account the current consuned by all the connected circuits AL, RT,
CC. According to a preferred enbodi nent1 of the present invention, the
transm ssion of digital information both in voltage formfromthe central
unit UC to the peripheral units UP and in current formfromthe peripheral
units UP to the central unit UC uses the PWM (Pul se Wdth Mdul ati on)

1/ 3-2/ 3 approachj tﬁ@g&ig}i&al WS VR RE 86&1RIT1iA PHrallef RithS RGNS NASWRR
unitary: if the pulse l'asts less than one third of this predeterm ned

duration, fhe; ﬁhe]%?c?re %eé&%?,r(ﬁ;gilng?i’esi of ﬁf&qg;gﬂ?g? %%r%é%oﬁ’@@ loF 8 ééﬁ‘{rﬁlt he

pul se lasts nore than two thrs pre durati on, e bit

has a | ogig._. e...Lar a%} ! I egs of the
descripti oﬁr,nt orTgO Efltla(tegllltf)g’lg e (Ita@}ercl]ug]ae%’t °J§§%’8%&;§¥E§Fﬁ%g%“§% |CC§§1§%§§’EMS of
parts of tgi @&stem according to the present invention have been appended
to the preSent~description. Fig.5 shows the electrical diagramof a central

unit according to the present _.invention.divided.into three rtsFig. 5-A
Fig.5-B and Fi ¢ 89%Emﬁ &° 5% APSFBIR teﬁjé’ogvrr‘n r?gctge pBIE6t Wvﬁgﬁl%rénp}eal uni t
with the network NTWRK; . Fi.g,.5-B.sh the radio section of th te,
control rel@SEUFsIYE O ﬂ‘@lt@é%fqr%’ia“%g?, lﬁivﬁ.lt%vgec%o?ﬁ‘ tﬂlﬁ Ce&@hﬁ?ﬁﬁﬁg{ggart of
the central unit. Fig.6 shows the electrical' diagra f a i pheral unit
adapt ed t othsePeriphaise ey Wo 2ad i caprgrly fogm Oﬁhgledgeéﬁpﬂe@gé’flg?nﬁﬂp % t he
network NTWRK. Fig.7 shows the electrical diagramof a peripheral unit

adapt ed t ocosral weih e necg theoP WA (Pylse SYirth Modgiation)iné bt emroaehs easthbind t o

the network NTWRK. Bel ow, aspects of-the present invention which are nore
cl osel y | i hisexipugidetarmined 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 two thirds of this predetermined duration, the bit has a logic
value, for exafnple "1

For the sake of completeness of the description, some detailed electrical
diagrams of specific embodiments of parts of the system according to the present
invention have been appended to the present description.

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 NTWRK; 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. .

Fig.6 shows the electrical diagram of a peripheral unit adapted to be
connected to a receiver of a photocell system and to the network NTWRK.

Fig.7 shows the electrical diagram of a peripheral unit adapted to be
connected to the transmitter of a photocell system and to the network NTWRK.

Below, aspects of the present invention which are more closely linked with
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described. In order to be adapted to exchange digital information correctly
and effiwpDaatib4pp7it i s advantageous for each of the peri poErER3/08MEs to
conprise menory neans adapted to store an own unit identification code

whi ch may be used as an address. These nenory neans may consist of a
conventional sem conductor nenory (of the EPROV EEPROM FLASH or RAM
type) or, nore sinply, of dip switches or also, even nore sinply, of
junpers; the choice depends both on cost <criteria and on installation

criteria: j r&&@kﬁmﬂggg@h{Whpggg&&ﬁgaiion code may be deternm ned either

during production or during installation and may be-fixed or variable. In

the specific exgmples ACeRr dided 9 Fé)&h%l%”ﬁigﬁag-iﬁfonfxlﬁfioﬁxc’%)%l:ﬁy ddye code

is determ ned by one or nore junpers an y four contacts arranged in the

corners of ?f)f/i,%ie%gy,ﬁirc % at'i\tan{ag‘? d;s f%é'r%aéh"\@f ﬁ%%ﬁgﬁera{ Bese BmRsGRANGSL €d both

hori zont al vertic one hori zontal and one ‘vertical “in four
different ways: jf there is o 2 [ . he

hori zont al erést aiaﬂgedt 8psf%°rﬁoarni %t‘%ﬁﬁ?eﬁgﬁw ﬁ{én 6%? ornl.éilx r\}l(eé?m% glg%eﬁsa Soarrl1 t he
right and vertical on the left. For the.safety devic nsi Skl of a
transmitti#yr<8ct iTlé’ﬁseaﬁ&Fr%orVe@g?Vi hid %Oé}?fsf oorfef Wi ﬁnt%(l)r%él %grrr]libr() gﬁ‘:w@&l ocat ed
wel | apart from eac )., I el |, systens Wo_.associ at ed
ot | pher ol mamrs e BERpNsvEIRtORh BT B BAN o) bibirmaeeqt &b
respectively to the transmtting secé%fn and ﬁo ﬁhe receiving section and
bei ng i dentWitehes o5 \21son &veh MOTe SIPLY dehiymnees (e Fhige 4ePengds (BeMty ORLOS £ ¢ he
central unit needs to transmt.digital informatjon ,%o the photocell system
(for exanpbiéteda sindt oy ingtellation geriteddicsy fact hejuay) wepfificplions«dsney Bhe sane
address may be effected. A particularly effective and efficient solution
for est abl fdehiniged sithemiedng orpdupéenes fuaingcinstelptiamprd apay perfiysdertal units

consi sts in exchangi ng packets of digital
variable.

In the specific examples according to Fig.6 and Fig.7, for example, the code
is determined by one or more jumpers and by four contacts arranged in the corners of
a square: if there are two jumpers, these may be connected both horizontally, both
vertically, or one horizontal and one vertical in four different ways: if there is only
one jumper it may be connected horizontally at the top, horizontally at the bottom,
vertically on the right and vertically on the left.

For the safety devices consisting of a transmitting section and a receiving
section (which are generally located well apart from each other), for example
photocell systems, two associated peripheral units may be provided, being adapted to
be connected respectively to the transmitting section and to the receiving section and
being identified by the same unit identification code; in this way if the central unit
needs to transmit digital information to the photocell system (for example a status
reading request), a single transmission to the same address may be effected.

| A particularly effective and efficient solution for establishing communication

between a central unit and peripheral units consists in exchanging packets of digital



WO 03/104907 PCT/ EP0O3/05900 13 information using the "nmaster-slave"
techni que, wherein the central unit operates as the "master" and the

peri pher awowaito®ooperate as "slaves”; in other words a perCEEPOZDS0WNI t
wairts to be interrogated by the central unit before transmtting a packet
of digital information. Depending on i1he-type of device connected to the

peri pheral unit, when a peripheral unit receives a packet fromthe central
unit, it mght not be strictly necessary for the peripheral unit to
transmt a response packet to the central unit; this typically occurs when

the centralyihdiiohARSMht Snfadtct-Baverelebii@ioatwhierdit e carapmnd: bgdrateaigd i vat i ng
a notor or a signalling device. For the central unit, however, it is

advant ageoyg, « 8, f CERMREEhSHOMIE Peratd AMSHVE e th bihePRYrdsaSsEriphfraf act ,
for exanpl g,ﬁa tﬂ%ﬁfeg ?es%lo seﬁlf)acket1 C urlad cont gi n'the ienf or mat’i OI’II) that the

command NasnRefls B bt Bait Bl b bofold tristhilielaGRket or Wi

confirmati on cou ctivate r trtron o ransm ssi‘on. e case of
the " masterﬁfsl a\{leo" technique, in order to ensure ordered conmunication
bet ween t h&"CERTTAr unit and peri pheral units, the central unit may

pr edot ot ned r SERGRR: o8 s SR B e R PR A BB IuE ity L1 CL 2™
criteria iy BB e dngehdnan e cobenongbed PRSIt AR e T i
the i nput  Ta@oRE LY ATt Hanih SOLY BaTPEE ARy FTBEER RO S pani ng
Cont T 0T SURTEY (e TaAdTGPoT i ks SATBHE: G Y AP R GBIt he
signal ling devices; on the other_hand also_the central unit nust, .
i nt er r ogat @chivating a2 cetenion & Fienabingydevirgr i KgT ke creiad it vevRe 1 idt or
t he peripheral units connected to. the safety devices in order to realize
of 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 successfully; failure to receive this confirmation could activate repetition

of the transmission.

In the case of the "master-slave" technique, in order to ensure ordered
communication between the central unit aﬁd peripheral units, the central unit may
advantageously be adapted to transmit packets on the network at a fixed and
predetermined rate, for example one every 10 or 20 or 30 ms.

In this case it is necessary to decide to whom the packets are to be addressed,
many criteria may be used; on the one hand, it is necessary for the central unit to
interrogate with a certain frequency the peripheral units connected to the input
devices so as to be able to realize of any requests for opening or closing; on the other
hand, it is necessary for the central unit to control suitably (by means of the
peripheral units) the motor and the signalling devices; on the other hand also the

central unit must interrogate with a certain frequency, during the movement of the

motor, the peripheral units connected to_the safety devices in order to realize of



WO 03/104907 PCT/ EP0O3/05900 - 14 dangerous situations; bel ow ot her
consi derations which may influence the choice of destination will be
clarifi edwo@aown7 nore of the peripheral units nay be adapCa#dPo®o39sd r act
timng information fromthe fixed-rate transm ssion of packets by the
central unit; in fact fixed-rate trangm ssion, in addition to ensuring
ordered communi cation within the system distributes a unique timng
information which is valid for the whole network and on the basis of which
synchroni zati on may be perforned, if necessary. It is reasonable that the
llength of thecheekshtiohi; MRl Stlel BRSREAIREs WHidH Mal herydnel wRr dn NEWRK
shoul d be the sane in particular for the packets transmtted from the
peri pheral J@iitSiontdf tatcidtgicdr € of the packets transmitted fromthe central
unit may, if necessary, differ fromthe structure of the packets
transmtted fro i I S A IR VA f typ | i cation,
r@)ﬁ{gr drlﬁ&re Bf%éf‘ rﬁ)fe%l?ﬁérgl uhits Y0 adtan%% téngxtgel;cg 2:3181('131%

the structure of t gita mat| on pacKet may" |

extrenely sj ’ f .cent uni.t y._consi st.,. for

exanpl e, ezéen ?%?’? ?r%gfﬁ%k@%er%lira%a rériolﬁn“gé;s?oq é§£%0(1§8§ béﬁ‘ H]?hcéang%elf’nﬂ{j H%rfgclt uni t
and a sequence of one or.two or..t.hree bits which . identify a co nd, while
fhe packer TPegitie BN FaPisitrirnaghioh 35, Bytugh B (eGmbditfre BR ke s ol
only of short s nce of .data bits, In.order to facilitat reatly the
nst al | at | GHSGR, AHEISYS: oHae it fsmaion MhtpayS VR 1A BROR Gepeor m
during startin r.re-startin f the system identjfjcation of all the
active periaﬂﬂégéﬁeb?ﬁlst%‘i@b‘ﬁﬂﬁé&cgﬁ’m@t@ﬂ@aﬂ RIS, Meifs8SsaHY- an exchange of
packets; thus the central unit determ nes autonomusly the composition of
the system |n lbisgersonablgmhalithe langth of tesspackets prhiclesratansisired wathiytbeem t he
central unit maié be adaﬁt ed to' perform repeatedly during operation of the
system i dewtwerkddT WaHK showfl [be thtrsarae il pastipdpn fohdhapadmistisansmittedcdiaed to the

network by means of an exchange of
the peripheral units; the structure of the packets transmitted from the central unit

may, if necessary, differ from the structure of the packets transmitted from the
peripheral units. In view of the type of application, the structure of the digital
information packet may in any case be extremely simple: the packet from the central
unit may consist, for example, essentially of a combination of the code of the
peripheral unit and a sequence of one or two or three bits which identify a command,
while the packet from the peripheral units may consist, for example, essentially only
of short sequence of data bits.

In order to facilitate greatly the installation of the system, the central unit may
be adapted to perform, during starting or re-starting of the system, identification of
all the active peripheral units connected to the network by means of an exchange of
packets; thus the central unit determines autonomously the composition of the
system.

In order to obtain a diagnostics procedure for the system, the central unit may
be adapted to perform, repeatedly during operation of the system, identification of all

the active peripheral units connected to the network by means of an exchange of



WO 03/104907 PCT/ EP0O3/05900 - 15 packets; by conparing the |ist of active
peri pheral units upon start-up of the system wth the |ist of peripheral
units whiwboanemactti ve at a certain nonent, it is possibl @Cr@®EPodazoas n

after any appropriate verification, identification of the faulty or
isolated peripheral units; in conneetibn-with the faulty or isol ated

peri pheral unit the peripheral unit may decide to take suitable neasures
(light up a lanp, stop the system activate an alarm. By suitably
choosing the unit identification codes and the structure of the digital

i nf or mat i opaglatd dycofrating i BUIf Vctivepaiphtiapugitd Bs@r {ted-ubrofthesyen r al
control wunit), it is possible to programthe central unit by neans of a

progr ami ngyiflem st ofGRRPRELPENitsOvich afd dctivt af a P taiPhRkaht, YNisthobsigBtd fied by
a reserved identification code. The present i.nvention has been descri bed

hitherto wgbfid efms e LapRofité %ﬁﬁcatgﬁ‘lt, §8erAitRaGe 39Snd IS behisdames, but
it is obvious that it is applicable and its protection thérefore extends

Lo oher ShEbRCLARL NG EhAEALS, it BATMIENI AT isBLIAN peifRES Al @Iﬂ%gs and

doors; for “ex problens simlar to those rrentlone Ise In

sector of Hﬁi?é%rﬁﬂl? ayaﬂgméé“ﬂ# §H0S sJ1ﬁ61ef1|%E£s%Eése§ et 599@1%% ortant

aspect of a)n ectri ca system control ichis
noved el ectyi.cal I LS t I i abi I ity regarding the exchange of digital
i nformati onyswrﬁl S W%tecagsz probl.enms with regard to exchange coul d result

i OIESESLQZ‘ELGBE%%I:[) Sorineuihe S Reriisalon olsromd U Ry : ‘Iﬁe”)h o
01 1 nf or V) SRBSSPRAARIE (08 obHoRrE C0h NGRS b DS gealiRshor k

whi ch overlap with tgg el ectrical data mgngls generated within the

net wor k it $8{th 1t {3Res I%Iosprﬁavnaﬂgeoceseald%t b RFFBF PHB G ApIpg gevice
transm ssi on Peratlons erformed two different units of the system
connected to a particular peripheral umt identified by a reserved identification code:

The present invention has been described hitherto with reference to entrance
gates and garage doors for homes, but it is obvious that it is applicable and its
protection therefore extends to other similar closing elements, in particular other
types of gates and doors; for example, problems similar to those mentioned arise in
the sector of road barriers and shutters for factories and shops.

An important aspect of an electrical system for controlling a closing element
which is moved electrically is the reliability regarding the exchange of digital
information; in some cases, problems with regard to exchange could result in
undesirable occurrences (for example, failure of the gate to open), but in other cases
could also result in serious accidents (for example, a person being trapped between
the wings of a gate).

Errors in the exchange of information are primarily due to disturbances in the
system network which overlap with the electrical data signals generated within the
network itself; the errors may also be due to overlapping of two transmission

operations performed by two different units of the system.



WO 03/104907 PCT/ EP03/05900 - 16 1In a system such as that descri bed
above, a first neasure which can be adopted in order to inprove the
reliabiliwepodfioedar a exchange, in particular in order to ®COEPOFOTOFS due
to overlapping, is that of using the "master-slave" technique (already
menti oned above); in fact, the peripheral- units transmt only upon a
request fromthe <central unit and the central unit interrogates only one
peripheral unit at a tine. In a systemsuch as that descri bed above, a
second neasure which may be adopted in order to inprove the reliability of

data exchange, jnN, RLehC WA ad Tha® d¥86rided abdve) 8 Rkt Aeasidbevhich Gaftiy bances,
is that of providing a procedure whereby, following transm ssion of

digital i né&gjt@teihg)?derita iﬁ?fotvia qyé AiaBiliBPEKSta efdHANEA i PhktieRlal 1 Srder to

destination, "the destination always provides a response to the source in
e form oyl S L TBh B0 PR O Bt BaChclenigio e o
the case wRBE Do P PR AR BRERTR L bu e b o MR BE D
ni e of ¢ retebyaifind B8 RN i D bR RleB Bl 4880 A" h e
reasur e WECh T, B RUOR S0.L0 TBLOXe, e 1 b abil it Sdela, Giehance
o sour cedipied Rordaiie oogtiedt FOAOIIE) bt G FCIEHEG 1 PRSI BCEBUI 0 be.
sent in succession; in this case the destipation nay consider the,
transmi ssi avid anpig dsslty disturbansesiiyihahel pravisings Pusedie @i}\?@gyc@ﬁlﬁﬁ’il%s. I'n
t he case of packet transm ssion, the source could transmt, for exanple,
twice in stremsessiian of hdigitalainforprativet it @artivelas srwaglesss ffiegt i20pUE] @ & obvi ous
that this solution results in doubling of the anbunt of data traffic in
t he net wor Restination, the destination always provides a response to the source in the form of

digital information, in particular a packet; for example, depending on the type of

destination, the response may be a simple confirmation of receipt

(acknowledgement) or an actual item of data.

In the case where the "master-slave" technique is used, the source is always
the central unit of the system and the destination one of the peripheral units of the
system.’
In a system such as that described above, a third measure which may be

adopted to improve the reliability of data exchange, in particular in order to avoid

errors due to disturbances, is that of providing that the same digital information is

transmitted twice from the same source to the same destination; typically said

information could be sent in succession; in this case the destination may consider the

transmission valid only if the digital information received coincides. In the case of

packet transmission, the source could transmit, for example, twice in succession the

same packet to the same destination. It is obvious that this solution results in

doubling of the amount of data traffic in the network.



WO 03/ 104907 PCT/ EPO3/05900 - 17 It is also possible for said duplication
of the transm ssion to be perforned on the basis of predeterm ned
criteria;wbos/iewwanpl e, a choice which is a good conprom PETIEPOS/@IING Of
reliability and traffic is that of repeating the transmssion only in
relation to specific destinations; ferigxanple, the undesired illum nation
of a lumnous signalling device (i.e. wthout an actual command fromthe
systen) is an event which nay be acceptable, while the undesired cl osing
of a gate (i.e. without an actual command fromthe system is an event
which is not acgeptatbl@sdbleor s4d Hhglicatibs of e tratishiissiod todRMREImMEd oh S
therefore possible, for exanple, to divide the peripheral units into "high
ri sk unitsheamdsis! O prédelermititit Srifefid; M'ejxﬁiﬁ?ﬁ:, ol holdBewhithohigat iggd Whi ch
is transmtted to thé "high risk” units. In the case where the

"mast er - s| @ duGSHR @i oF WAty ind YIRS RAVETLAGRANShY tBRGYkEES t hat

the only the ctentral unit of the System nanely the "master" automatically
¢ 2 ar g . L . . O i
deat ned 1 oebpRgthBof Bl d NRARRL DR okdtphel ) S Bfect iumBREELFs
oh I . p : , . ;
peri phera hﬂﬂfnkgse Fllgkalﬁlﬂg td%?lt@é (iaé willdut a8 30@%13% n%:mi% @Io {h%cg?%t]gélg].lp &g

criteria, consi iI'snecessar pI e tran ionit will
L1 ansm 1 ¢ ed TS e RO e RN e O SR ERB Re T Rl LERMERT b £ anc
error s i n” RVALEERDHOR I rER) 4 1 BIoRMCTIGH, Rt Ret i visie ert
(oo e LSSOTLESS) SRSt RSt BB LR
o T Sk TA R S i ek Bobli ol bEpit® '

peripheral units may transmt data't,o the central unit at the sane tine
and t her ef 3fdchyisiapgmited to theshighyiskd ynitsver | appi ng of two transni ssion

In the case where the "master-slave" technique is used, it may be
advantageously provided that the only the central unit of the system, namely the
"master" automatically transmits twice its digital information, in particular its
packets, destined for the peripheral units, namely the "slaves"; as regards the
peripheral units, if the central unit, on the basis of predetermined criteria, considers
that it is necessary to duplicate transmission 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 system.

A measure which is quite widely used in order to 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.

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 transmission



WO 03/104907 PCT/ EP0O3/05900 - 18 operations; this could occur, for
exanple, in the case where, owing to disturbances, two different

peri pher aWwounito®0mi ght regard the sane packet of digital Pofr@EPogoioen as
bei ng destined for them In a systemsuch as that described above, .a
fourth nmeasure which nmay be adopted ti@ i-nprove the reliability of data
exchange, in particular in order to detect errors due to overlapping, is
that of conplicating the structure of the digital information packet: in
this case, the packet conprises a data part and a check part; it is highly

unli kel'y that.onbeRis’ @eed ¥idg @ ekddble] MftAE ORdel Witers SSiihk itd dishiBaAdehe
over |l apping of two packets, the data part and the check part wll

correspon %Odi?f@féﬁ} Pé}iﬂh%fal uhfts IJE%MQE‘&H e ShRVRckEATHMI B SnfbimMiRths any

over | appi ng generalty “occurs ng response to interrogation by the

"master"; 4t . be advant ageously decided that the structure of
t he packetﬁeﬁl%ﬁéslsﬁ‘lh%f@ghgegﬁt he "master" should contain only the data

(addr ess+command) pl us a ri bj t he jacket
transmtted by a EYSE%"WQ%&%I% tcdoetﬁ‘frgt%%g att}))gtg%i 'E{aﬂggﬁlaﬁ%g&ru?é gvgllgghaﬁlcﬁggk part
wi t hout the rity bit..The.check part coul d be | ] i fferent
ways; a si arﬁque?iatﬂ leé‘?“feet@? irgléa{;ogbtpl i%&a %ﬁ%#n%eé ?%85%@:‘{%@2’98%‘%% H%ﬁ% dat a
part and the check part of .t he packet. are .chosen, with the sa ength (for
exampl e 4 YFOr8 ‘gﬁ 5 ;OVFﬂ@’Pé%r’ée&\ﬂﬁiog heQRfFaEng gh% eshacﬁfegi()?aﬁrﬁgi ?H}gggrrat i on
on the network takes a .data digital sequence, takes a randomdigjtal
sequence wif@matien pagkst: ip dhig crscathemaekd gf’ﬁmflé%‘rﬁ ﬁ?%%BﬁrgPﬁ@@ﬁ%h{d{ %h a
known manner within the source); generates a, digital check sequence by
means of ai Heblyusnijelprhapevhen gpcolvag vilisalt Bdoation sk EiRg eramd thene
random sequence; inserts into the packet the data sequence and the check
sequence aotriapping wif two phekqradicedatopait andordbeqopit Wik eorrgwend faeidn
recei ves the packet and perforns the reverse operation (which is again an

other.

If the "master-slave" technique is used, any overlapping generally occurs

during response to interrogation by the "master"; it may therefore be advantageously

decided that the structure of the packet transmitted by the "master" should contain

only the data (address+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.

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 digital 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

destination receives the packet and performs the reverse operation (which is again an
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digital data sequence transmtted in the absence of overlapping; if

over | appiwg@ odass9orcurred with a packet transmtted by an@Ch@EPOsIOEID) t he
digital sequence extracted by the destination will not correspond to -the
digital data sequence transmtted, butl3he destination will be unable to
detect this; if the source re-transmts the digital data sequence, the
random di gi tal sequence which is used will be different and therefore the
second packet transmtted is different; the destination receives a second

packet di f fRCINISIVEOOR! dRrdtion} texpastisst the\&tg1fam dbassehinch eansioied liapped or
been subject to different overlapping; if there has been no overl apping

during bot hhdeh& bf ave%rﬂgﬁﬁigonf 6RR1aRhing ihs dcBgrréE Whithn@phifet @ehERRted byt he sane
digital sequence; if uring at |east one of the transnission operations,

there has,hegn memeacegiwgeq&eﬂee desictdaady @8 d‘éE’tﬁrﬁhBﬁ Witof bbi&peft tofli gi t al

sequences and thereforé detects the error. Anot her i nportant aspect of an

e ectrica iRyg ﬁﬁndgua sofRALE AbAdflfed ol BRI d0tinaBbR WEN b WALEE b BetlNRL

electrically 1S sa it I's necessary to prevent novenent o

cl osing el ﬁ”ﬁ@tsouc%%' t?a%%% iy %namﬁs 9&!@% &@dgg{ Bi61 aﬂlﬁn cd N

particul ar, |njury to pers uite co I's result

Is to identl ?15 sf‘ gggegiﬁ?élll 2)3' gﬁ@ﬁ%@ : C &ereg%rc et%tgeg'ecogé arc}l?et r%ss%nri'@ede l errent

occurs and™ or-a erson enters into this
area. The s .nost used for i ar.e t

appl i cati oagf&é‘?% g‘ﬁh%etsgﬁ"ét}qn ’ées‘]gltvgsrr% Sewraip %{ Idnf%ﬁ %ﬁ Bﬁkesyst em
is conposed.of a trapsmtter receiv the steml rectly
R R AN A R L Tl et ays

whi ch are received by the recelveé i f an . object Ori% personﬁgasses in

bet ween t hbeftnrl?i)n%‘fWIﬁP@Pg Sueng Rethyt %E?WlSSI?Ih%quPtW g \estaRAR Xt h t he

recei ver and . _ . ) )
the same digital sequence; if, during at least one of the transmission operations, there

hasnbeen overlapping, the destination obtains two different digital sequences and
therefore detects the error.

Another important aspect of an electrical system for controlling a closing
element which is moved electrically is safety: it is necessary to prevent the
movement of the closing element from inadvertently causing damage to objects and,
in particular, injury to persons.

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 if an
object or a person enters into this area.

The safety devices most used fof monitoring areas in these applications are
photocell systems.

As is well known, a photocell system is composed of a transmitter and a
receiver; if the system is correctly installed, when the system is active, the transmitter
emits light rays which are received by the receiver; if ‘an object or a person passes in

between the transmitter and the receiver, the light rays do not reach the receiver and



WO 03/ 104907 PCT/ EPO3/05900 20 this situation is signalled by the system
For proper nonitoring of an area it is often necessary to use nore than one
phot ocel Iweystiemand a suitabl e arrangenent al ong the per PCEFEPO3/0PDY. 8
shows, in schematic form a sliding gate CA | ocated between two walls M
and M2, two photocell systens FCl, FC20cenposed respectively of two
transmtters FC1-T, FC2-T and two receivers FCO-R FC2-R Apparently the two
phot ocel | systens nonitor adequately the area where the gate CA noves; if
a person P, for exanple crosses the line which joins the transmtter FC2-T

and the canjsesiisdiisgigheleal biethekf@edr, the 1ight beam of the photocell
systemFC2 is interrupted and the gate CA stops. In reality, the two

photocel | syst ey gréeraéhifosiAgoYani dit£ltfie b@eminbieseag o ueé e tHan dnact ,
owi ng to the closeness of the two systens FC1 and FC2, the light rays

eni tted by,disel spl&Hiahll 8'suRibloBRaiendchalbPthehetineel! systenms reach the
receiver o thi s” photocell system but also the receiver of the other

phot ocel | _syst qf GahBEL intbhlhuai HRAUE SSLihERBIA Weatekbehiich t6@Sfallsand as

shown in Fig.8, there is the risk that, evéen if the person P has entered

into t heg;ﬁg[?iegnlf({ﬁ\% amg’%ﬂo%eﬁagﬁte% h@l{‘%’gzs tcgﬂﬁggdb)’esgg@iv%iye@f riveal

contr ol eécduse t'he two receivers 1- R and FC2-R continue to

. Uiant . | ) I <" ;
al tor nat ﬁ' %%ﬁr;g{;?{E?&aﬁ%@”@%@%ﬁ%ﬁ*ﬁ# B e eheremm: i f e
ass that t i rst t [ F L]

ol | owi ng-vihi c APPESHNEEE 85 Pray BT b TiohithalRiGeh e BB B 1) "ar

o syst enbi CAvarada i hirbatly i Seesberaneiy BEEchFiRabhrBiaen e
greater nutrr?n%init?ér I*Q(r?]g—tTO%r?cll Ithe corresponding recéivef FC2-R, the light beam of the
photocell system FC2 is interrupted and the gate CA stops.

In reality, the two photocell systems FC1 and EC2 may interfere with each
other; in fact, owing to the closeness of the two systems FC1 and FC2, the light rays
emitted by the transmitter of one of the two photocell systems reach the receiver of
this photocell system, but also the receiver of the other photocell system (albeit with
areduced intensity).

In this case, and as shown in Fig.8, there is the risk that, even if the person P
has entered into the monitored area, the gate CA is not stopped by the electrical
control system because the two receivers FC1-R and FC2-R continue to receive light
rays.

In order to solve this problem, it is possible to alternate and synchronize
operation of the two photocell systems; if we assume that the first photocell system
FC1 is made to operate for 10 ms, following which the photocell system FC2 is made
to operate for 10 ms, and that this same procedure is continued afterwards,
interference between the two systems is avoided.

Obviously this solution may be extended to a greater number of photocell



WO 03/104907 PCT/ EP0O3/05900 - 21 systens. Synchronization between the
phot ocel | systens nmay be obtained by neans of a suitable circuitry
connect edwDm®3ttnt Wth an el ectrical control system sim [PET/HPO3/03va4
descri bed above, it is possible to avoid advantageously this additional
circuitry, as will be described bel ew2mu th reference to Fig.8. Four

peri pheral units UP-4, UP-5, UP-6, UP-7 of the electrical control system
are provided; the peripheral units UP-4, UP-5, UP-6, UP-7 are connected
respectively to the transmtter FC1-T, to the receiver FCl-R, to the
transmttgysthisd- T and to the receiver FC2-R; the central unit of the
systemis prepared so that it transmts over the network digital

i nformation packatisomizaord betReerd AkHhofosll Syt Ray B ©birdd Yyhearklog four
peri pheral units UP-4, UP-5, UP-6, UP-7 are arranged so that they detect

t he packe%ggﬁmgegﬁ&ﬁﬁg%oﬁﬁ&&g&dyw%ﬁgixed-rate transm ssion a clock signal
wth afixeé]1 period (30 ns in the exanple) which will be identical for all

four units; tRe; [ k_ si isidvinded i Rtesdive equal
parts; during BﬁletﬂgflF%?u&%gﬁ%?ﬁéeﬂ%%?g?nmg%lm?zdég’g?i vat ed l;y1 :pﬁsé units UP-4

and UP-5 gnd dur] t G dbprif&d byglkedihy the

units UP- goaﬂgwp{a%g%ﬁﬁgﬁggg%cgag%a\}ac%?ggégtgg%nlgﬁ%er fgr achi evi hg this

alternation.in ogqaﬁ]t%t' on may be the following. Four unit identification
oS-

codes ar e 'SEETGR : the four peripheral units UP-4, .UP-5, UP-6, UP-T,
v, oc oo Sl Bl PSSR L PP Sy (P
Up. 5w || e POSES MBS pBEtIE y e Wi AnaWi vt oPPrie UF it RO"FRER: vor
'|[: rc]je- eRX? T— atdgg&i i%}lgggkfbg: t&%g{nllt?q% ﬁélg’ﬁﬂ égg%%;e_cgglte)f 19851 CZClo theotfranesgﬁttc]er%j--c’d of
T and to the receiver FC2-R; the central unit of the system is prepared so that it
transmits over the network digital information packets at a fixed rate (for example
every 30 ms); the four peripheral units UP-4, UP-5, UP-6, UP-7 are arranged so that
they detect the packets and extract from this fixed-rate transmission a clock signal
with a fixed period (30 ms in the example) which will be identical for all four units;
the period of the clock signal may be divided into two equal parts; during the first
part the system FC1 is activated by the units UP-4 and UP-5 and during the second
part the system FC-2 is activated by the units UP-6 and UP-7.
A simple and advantageous manner for achieving this alternation in operation
may be the following.
Four unit identification codes are assigned to the four peripheral units UP-4,
UP-5, UP-6, UP-7; two odd codes (which are not necessarily different) are assigned
to the units UP-4 and UP-5 and two even codes (which are not necessarily different)
are assigned to the units UP-6 and UP-7; the units UP-4 and UP-5 will activate
respectively the transmitter FC1-T and the receiver FC1-R of the system FC1 during

the (odd) sub-period 1 of each period of the extracted clock signal; the units UP-6



WO 03/ 104907 PCT/ EPO3/05900 - 22 and UP-7 will activate respectively the
transmtter FC2-T and the receiver FC2-R of the system FC2 during the
(even) suwopandwd? 2 of each period of the extracted cl ock PCITEPOEDI900

Qobvi ously these solutions may be extended to a greater nunber of photocell
systens. Four systens should be suffigkent to cover any requirenment; in
this case the alternation could be obtained by neans of the last two bits
of the unit identification code. It nust not be forgotten that the

sub- peri od nust have a duration which is sufficiently long to allow the
reliable dggemly Qrnabtidfe F3pQAFHIRIthE RahdinitteeFE 2 ghind tay Secenidr FCBaR of he
period nust have a duration which is sufficiently short to conply with the
requirene j DNfuBLgRaEbl ONsH cah paiitat 6iSthe \WrB3Ed OHEIO7

PCT/ EPO3/ 3%%%}%£énppggt(ﬁ%{1§¥hl\§s@%ﬁﬂ) El eﬁgt rical systgem for controlling at | east
one gate qr dgoor or sinmlar element of the type noved by neans of at |east
one corresp%ndi ng electric notor, conprising: a) an electric network
consi sting of t el i e I i ' iBBtaREll power
supply and di giqﬁngg}lsﬁ?tggersrgtg %ﬁ%b@gggég%e%%ﬂgoﬁ ? %tIg11 ﬁ%ﬁ?&hﬁgﬁ ng two
termnals adapted to _be copn ct i -l ndif o the
two Wres Sgﬁe’gﬁegﬂ%ﬁ%ﬁ?@sisﬁ()@rg&fggu{f%%% lr?gon':tédn‘zl\éitaLu}sfdlfg y‘ﬁélé%r{}%{&’rlﬁlgﬁl? Q%ébe%/lt\g% suppl y
and to transmt and .receive digital i [ L.ONG.: r 3

peri pher a|a?tﬁma%1%‘} el e PhA, e?%srgr;lﬁ'ftﬁglq%tt E‘ggé’%tgéf %ﬂél': lg[gt ﬂ%%ﬁ%@? ed
respectively but indifferently to the two wires of the network in order to
recei ve di%8&t - current power supply and to receive and/or transmt digital

Tt must not be forgotten that the sub-period must have a duration which is
sufficiently long to allow the reliable detection of an interruption in the light rays and
that the period must have a duration which is sufficiently short to comply with the

requirements stipulated by the international standards.



i nformation; wherein one of the peripheral units is adapted to be
electrically connected to an electric notor for controlling operation

t her eof ; wbaesad40one of the peripheral units is adapted t@CohgEres/eveically
connected to a device for entering requests of novenent of the gate-or
door or simlar elenent; wherein one2®f-the peripheral units is adapted to
be electrically connected to a safety device for gates or doors or simlar
el enents. 2. Electrical systemfor controlling at | east one gate or door or
simlar elenent of the type noved by neans of at | east one correspondi ng
el ectric notor, conprising: a) an @ AWK ¢ network consisting of two
electric wires adapted to allow distribution of power supply and digital

information; by a cemdala %%{I!_&rﬁ%r UohthollinhaViedg onet gt bedodNed simAldlapt ed to
be connected 03/ 104907 PCT/ EPO3/ 05900 - 24 respectively but

| ndi ffer e@{eelnyneptc 3 R}t‘éetyg)}é\g%w;ﬁeﬁéf Rbadshsr ASENR ke IcBrrBERBAInk e1éd1A8 $ibtbr,

direct-curr power and to transmt and receive digital
i nformati on. 191%1 gwo or nore peripheral units, each having two term nals
adapt ed t SOBE S B8nnect ed respectively but indifferently to the two wires of

the network in order Lo, fecelve, M aBet OIS SlnRo Wikes SURBIY. RNAIGP T ECEI Ve

and/or transm f c?flg? I-on, erein the central unit is adapted
oper at | on dfiErdr osaarer g gD P 1R g requests of | movement of
door & or si mi | 49 e Sohaie Ao parpirrrs A s U e PorhBfisdt o ©f
Cher cof ~ arERSHLD QUGB EEORb LoREeh Ny e qudet Betgpit b bideP %o REAR' O
direct-current power supply and to transmit and receive digital information;
¢) three or more peripheral units, each having two terminals adapted to be
connected 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 one of the peripheral units is adapted to be electrically connected to
an electric motor for controlling operation thereof;
wherein one of the peripheral units is adapted to be electrically connected to a
device for entering requests of movement of the gate or door or similar element;
wherein one of the peripheral units is adapted to be electﬁcally connected to a
safety device for gates or doors or similar elements.
2. 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,
comprising:
a) an electric network consisting of two electric wires adapted to allow
distribution of power supply and digital information;

b) a central control unit having two terminals adapted to be comnected



nmovenent of the gate or door or simlar element and/or to a safety device
for gates or doors or simlar elenents; wherein another peripheral unit is
adapt ed twolwa/1edsertrically connected to an el ectric notoPCT@PO®aIe ol | i ng
operation thereof and/or to a device for entering requests of novenent of
the gate or door or simlar elenent-a@d/er to a safety device for gates or
doors or simlar elenents. 3. Electrical systemfor controlling at | east
one gate or door or simlar elenent of the type noved by neans of at |east
one corresponding electric notor, conprising: a) an electric network

consi st i nge@bctivdy Bhekidiffgenty esfrdapt witet of did nstwodi §t pidsatté drnghit power
supply and digital information; b) a central control unit having two

ter ni nal s @dapdieint fow& suppiyeates raiwspant jevelydigithl infutivbtienent |y to the
two wires of the network In order to transmt WO 03/104907 PCT/ EP03/ 05900

25  di rect - cur e ityo RQWRHreS JadiRérA itk Oedch Ay tvéd Gerieats Wlaple@itd ab
information; c) one or nore peripheral units, each having two termnals

adapted t oﬂlﬁer]ctégf%g?é‘c%iggyrb% RREHEMRHY (P tddiviELormElnsrhorktin@risraowi res of

t he networ receive direct-current power supply and to receive

and/or transmt digl i f'%iﬁ' . RSl RectiDe GRIGF aladdfit digitadapt ed
to be el ecrfa(?ellceal#{%/e@(czgﬁjrr\%nét gé&%o a 8§”| ectric r?oltor for control Ii%lg
operation 0ereof .and/or to a device for entering requests of novenent of

.z
the gate dppt%%?ondr simlar element and/or to a safety device for gates or

t BEPbr simlar el em or to a saf et :
I e e A

no or ontro ng operation

or door ormeFparoRioDHE PR et A B § sdinR for PRARE MRt 0ate
movement of the gate or door 6r similar element and/or to a safety device for gates or
doors or similar elements;

wherein a 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 or similar element and/or to a safety device for gates or
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
requiests of movement of the gate or door or similar element and/or to a safety device
for gates or doors or similar elements.

3. 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,
comprising:

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

b) a central control unit having two terminals adapted to be connected

respectively but indifferently to the two wires of the network in order to transmit



doors or simlar elenents. 4. Electrical systemaccording to Claim1l or
Caim2 or aim3, wherein the central unit conprises a voltage generator
circuit haoiago#n7 out put coupled to one of its two term margErasosoa@apt ed
to generate a direct supply voltage, and a nodulating circuit coupled

bet ween said output and said term nal 2and adapted to nodul ate the direct
supply voltage through digital information. 5. System according to C aim4,
wherein the central unit conprises a current detection circuit having an

i nput coupled to another one of its two termnals and adapted to extract

di gital i afestireanpdwa@mupile and i eatsndt aridtrscdivipdigitalnfoBystiem accor ding to
any of the preceding clains, wherein each of the peripheral units

conprises a pOlcgroh&%r%ﬂ@}@tﬁé’ﬁﬁbfaﬁhhhﬂs,f@%hﬂgvin\QOtvimmnmm&mddapwm toolt put s,
the two inputs being coupled respectively to its two termnals. 7. System

accor di ng Cleal AR ciW19HRE haea&tntof td ihe tRerwipkhesfhe woivak ¥DoBRE 104907
PCT/ EPO3/ 6!%18%60 - fgmcoripri ses a pt%fwer ‘supply circuit having inputs

coupl ed r t i 5o Qb RibSIyOTand t e #R64id¢ | ind/@dapinemitCidigtalt . 8.
Systen1acgégﬁﬁhdﬂﬁ%ﬂg%g?h1goor Clg?%l?? wherei n each of the peripheral

units conqp%ﬁﬁam?ﬁvoltage detection circuit having inputs coupl ed
respective’lly 0 e outputs of the polarity, adapter circuit and adapted to

Ot gt BT R pted o et
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wherein a 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 or similar element and/or to a safety device for gates or
doors or similar elements.
4. Electrical system according to Claim 1 or Claim 2 or Claim 3,
wherein the central unit comprises a voltage 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 output and said terminal and adapted
to modulate the direct supply voltage through digital information.
5. 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 current at its input.
6. 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.

7. System according to Claim 6, wherein each of the peripheral units



code. 11. System according to Caim 10, wherein, for the safety devices
consisting of a transmtting section and a receiving section, two
associ at edopanigpberal units are provided, said units bei RgTa®apodot o be
connected respectively to the transmtting section and to the receiving
section and being identified by the-safe-unit identification code. 12.
System according to any of the preceding claims, adapted to establish
comuni cation between central unit and peripheral units through exchange of
packets of digital information according to the "master-slave" technique
wher ei n t hgmpgistd @WwettupplopEtat Reviaginbusbepled assietihelporthpbw@puals ofini t s
operate as "slaves". 13. System according to Caim 12, wherein the central

unit is aqg&ﬁ&%%%daﬁtéﬁaﬁiﬁﬁ packets on the network at a fixed and
predeterm ned rafe. 14. Systemaccording to Claim 13, wherein the

destination of g he \WOsRA{ 14N PlT/CERAB/0P Wlaind 77, Wherefiiesdi of the a
packet by the central” unit is a peripheral unit chosen on the basis of

predet er mﬁgﬁghési%f bk a?on][ﬁ[ise§‘>’§t\%ﬂa Cauictiial ERcd 3aRink3 ifutdlcdiipled 4,

wher ei n at ast one of the. periphéeral units is adapted to extract timng

information fr i - ] S$
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the outputs of the polarity adapter circuit and adapted to load it according to digital
information.
10. System according to any of the preceding claims, wherein each of the
peripheral units comprises memory means adapted to store an own unit identification
code.
11. System according to Claim 10, wherein, for the safety devices
consisting of a transmitting section and a receiving section, two associated peripheral
units are provided, said units being adapted to be connected respectively to the
transmitting section and to the receiving section and being identified by the same unit
identification code.
12. System according to any of the prepedirig claims, adapted to establish
communication between central unit and peripheral units through exchange of
packets of digital information according to the "master-slave" technique wherein the
central unit operates as "master" and the peripheral units operate as "slaves".
13. System according to Claim 12, wherein the central unit is adapted to
transmit packets on the network at a fixed and predetermined rate.

14, System according to Claim ‘13, wherein the destination of the



18. System according to any of Clains 12 to 17, wherein the central unit

is adapted to perform during starting and re-starting of the system

i dentificaniodnowh7 all the active peripheral units connectPed/rPo3/039e0 net wor k
t hrough exchange 'of packets. 19. System according to any of Clainms 12 to
18, wherein the central unit is adapked-to perform repeatedly during
operation of the system identification of all the active peripheral units
connected to the network through exchange of packets in order to identify
faults in the system 20. System according to any of the preceding clains,
wher ei n t han&RREBALS 2 Yatket b tRdRAtrEdNiOs brperighirt] inif destrhen Sarbesidiogi t al
information to the same peripheral unit on the basis of predeterm ned
criteria. 2heteNilc@Bi@ewOrding to any of the preceding clainms, wherein any
or each Seripheral unit is adapted to transmt digital information to the

central unit eyery fg mécfcofd%%eﬂo\@ﬁmdh%fr laiinNf40tBeirDAt 1666 bheefthé or i t
fromthe central unit. WO 03/104907 PCT/ EP0O3/05900 28 22. System

accor di ng - i 1GxGhdi Mhning ORRiSHOY Boihi B8t fixBeritpher al
uni t adapgégpﬁgmbghg%ggt@%'%ﬁly cgnnecteén o the transmtting section of a

safety de %%QPE§°%§2§&%E%%IfﬂggéﬁﬁﬂHﬂﬁﬁ adapted to be electrically

connect ed eiving section of said safety device, said first and
second peripherals ynits bein d | 70g, d Ltjron from
t he fixed-rate1%ack§£@&?}aﬁ@ﬁﬁg%ﬁbﬁgé§ﬂ?%§ngg%h??%pmﬁgbgqg%% éﬁ%g further
adapted to, activate the correspondin ections for. a i i f

pr edet er n‘ith%ﬂa%%mnéﬁlt?ﬁdm&ﬁe gﬁt&'c’ﬂég}’ R Frc?{ Pl?lﬁaﬁé&:en o‘?ﬁ(gartl Igsr?.g 23.
System according to C ai €1P22, conprising a third peripheral unit adapted

to be elgd%¢¥%EW¢9m¥%ﬁﬁ¥ & to the transmitting section of another safety
device, a fourth peripheral unit adapted to, be eleciricall onnected to
the receiving  Wect i vftest a%@néttﬁéﬁg%gétvh‘?fg\ﬂ ,&agaap%p @ﬁﬁl?lbe Y 6§{<f ourth
peri pheral units being adapted to extr_acth ti m'f;lg irpf.or tio frfomthe

fi xed-rat aaaptaélm;q ghe r@ﬁyﬁl@g}br@ngywhﬁ@m the check “part is the result of an

EXCLUSIVE-OR operation between the data part and a random digital sequence

having the same length.

18. System according to any of Claims 12 to 17, wherein the central unit
is adapted to perform, during starting and re-starting of the system, identification of
all the active peripheral units connected to the network through exchange of packets.

| 19. System according to any of Claims 12 to 18, wherein the central unit
is adapted to perform, repeatedly during operation of the system, identification of all
the active peripheral units connected to the network through exchange of packets in
order to identify faults in the system.

20. System according to any of the preceding claims, wherein the central
unif is adapted to transmit twice the same digital information to the same peripheral
unit on the basis of predetermined criteria.

21.  System according to any of the préceding claims, wherein any or each
peripheral unit is adapted to transmit digital information to the central unit every time

it receives digital information destined for it from the central unit.



central unit and being further adapted to activate the corresponding
sections for another time period of predeterm ned duration and on the
basis of weiod1o49ning infornmation, wherein said tinme peri (mTHm’ds/mDQj ot her
time period do not overlap each other tenporally.
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22. System according to any of the preceding claims, comprising a first
peripheral unit adapted to be electrically connected to the transmitting section of a
safety device, a second peripheral unit adépted to be electrically connected to the
receiving section of said safety device, said first and second peripherals units being
adapted to extract timing information from the ﬁxegl-rate packets transmission by the
central unit and being further adapted to activate the corresponding sections for a
time period of predetermined duration and on the basis of said timing information.

23.  System according to Claim 22, comprising a third peripheral unit
adapted to be electrically cor;nected to the transmitﬁng section of another safety
device, a fourth peripheral unit adapted to be electrically connected to the receiving
section of said other safety device, said third and fourth peripheral units being
adapted to extract timing information from the fixed-rate packets transmission by the
central unit and being further adapted to activate the corresponding sections for
another time period of predetermined duration and on the basis of said timing

information, wherein said time period and said other time period do not overlap each

other temporally.



