WD 03/104907 - 1 1 JUL 1006 PCT/EP0O3/05900 Title: ELECTRI CAL SYSTE!@
CONTROLLI NG AT LEAST ONE GAVE OR DOOR OR SIM LAR ELEMENT )g: EME OT%E %
FCHEEPES

ELECTRI CAYQ $3/1H8% | ption The present invention relates t ¥ cal

system for controlling at |east one gate or door or simlar element of the
type noved by means of at |east one corresponding electric notor. In

el ectrical systems for controlling the entrance gate and/or the garage door
of a'dwelling it is usual to |ocate the various units which nake up the
systemwhere it __is necessary _and connect then1through electric wires. In a
dwel |'ing t Riler BLEGWRAG Ada Y BEENMAEDR CON TR LN e LEASHAODE $8dEHE  wi ng
of the gate, a notor for the other wing of the gate, a notor for the garage
door, a rBOQOR ORcBIMEAR GLEMENILVORGRIMEYR 1D S EhRésdt L Bf t he gate
and of the door comng fromrenote control transmtters, key-operated

sel ect or s Badfiptiotormand keypads for operating the gate or the door,
various safety photocell systens (each photocell systemis conposed of a

recei ver and a Thapssstiti@ngnticandldiesnionay sleatn@aDsysteae ddrstontroiéng aefeabtor
signalling the novenent of the gate and the door. Until a short tinme ago,

t he nunber of gate\drChsori disdimllhedievast baithd yypemabied bouheandroff itViedstagi t hese
devices, for the sake of sinplicity, were located very close to each other,

the one hand Lt R o e of users. on the ot ner hand. have
ool e i 2 CAPSLAREAN e RSEPa g KIS BR R PHER 4160 o o
of a*dwelling it is usual to locate the various units which make up the systerh where it
is necessary and connect them through electric wires.
In a dwelling the following may be installed fqr 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 Iuminoﬁs and/or
acoustic devices for signalling the movement of the gate and the door.
Until a short time ago, the munber of devices installed was fairly small (four
or five) and these devices, for the sake of simplicity, were located very cldse,'_to each
other, for example next to the gate‘.
Recently, international safety regulations, on the ome hand, and the
requirements of users, on the other hand, have 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 a_nd gates for garages for commercial and

industrial premises is governed at a Buropean level by CEN standard prEN 13241,



| ocating themclose to each other; this tendency wll continue inn;ﬂ?
future. The specific sector of doors and gates for garages for co chUéLIZUOB
and i ndugtgdsalpipren ses i s governed at a European |evel by?CERIM&Y EAYAr d
prEN 13241. WD 03/104907 - 2 1 1 JUL 2006 PCP/ f r03/0 1900 Installed -
devices of this kind are electrically cdannected- to the electrical control
system nore precisely, generally these devices are connected directly and
locally to the peripheral units -of the electrical control system which
units are connected directly, by neans of electric wires, to the central

uni t of the el ec%xét@gg%id&%g rcg{ [lgé' igMNard Recii@Ait cotfecteletss Yisd efactritat h

respect to the a scusse patent 5 410 292, in the control system of

the present inyention, the comuunicati e . ' : ans of
the supply FAERS SYSIPR: SHATE PETHISH Y §°0F a'llgr\'}g?s e%e‘{?%g %gg:%g?@%lﬁggﬁg%ﬁggg %d
danger ous hi gh-vol t age two-phase- 0 t hree- phase-mai ns. Myregver, it is
possi bl e t ologdlkit to| therdresipherdh ‘@Hé"bémec ewcﬁleﬁﬂ%tl%i?sysz%hwﬂ 11BHS #% these
systens, therefore, many electric wires are required,. éus_t. t%etgau e of the
type of apptimattedntirectipr oy aeensafglashizhwitesclor he Gaofrak uail @ Bh&FCHI®! of t en
very long (various tens of netres and, in sone case, even hundreds of

met res) andcdhiel efsuera, thedheart'axithe systpsmer al |y fairly high; noreover, the
cost of installing them (usually underground, preferably inside protective
pi pes) nust Weth fesebiNtol e AbSRNSLAREAITS BateAISY 10 BEEAHSHe Ot Syl dRDr o

appl i cat i on, e veARA it ColifkaRbPaRR bt tifGHce By TRARE of MRSGEH AU and
sEars]?I y (SiRGRrIdIEE ¢ @ afoiatP bRt b }360@ aﬁ@ﬂgtiécl’ous%.?eg%\?%giﬁlgn -p I4a- or
therefore thlﬁrere'-p‘flgseg aﬁy.t Mo@&)vgﬂ?t €50 sn)‘f 0 0091{1‘01 mgre an onee evice by mﬁns of

each station.

n=J

In these systemns, therefore, many electric wires are required.

Just because of the type of application, there are many such electric wires and
they are often very long (various tens of metres and, in some case, even hundreds of
metyes) and therefore their cost is generally fairly high; moreover, the 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 withl different installed
devices results in a complex electrical system and easily gives rise, duting
installation, to etrors 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.



in a garden, is quite possible. Mreover, the plurality of electrigjw E?@
associated with different installed deV| ces results in a conplex eI ec Eal
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 conne¥-ors) even on the part of qualified
personnel. 1 1 JUL 2006 - 2a A solution to the abovenentioned probl ens,
which is of interest froma practical point of view, mnust be sinple (both

interms of the ﬁ%g{?ﬁ%&ﬁ?g tﬁ@%bb%r{lﬁé@gd ReRar %H@Q 11s ro?' iatereselom a

i nexpensi ve and equire el C|a i sed w edge or particul ar

skill on the part of the person blefo n 0 f
system Mor ef@eical pgjnpa %WW Bmﬁ{lllﬁ? P&’Q@] '(5‘st8‘§n5a [Jihgré %ﬁégﬁg%%ﬂn}%hﬁ%at i on

rotocol rmakin use of the supply majns tens of e ment, defini
(F:)ormunl cati o¥f gpmnabﬁ)s oflatveedy ggeggeyggeapé(l deYstc 2Pb o BP‘? h%‘tﬂb% %%qcbaﬁg%c}
information; itens of equi pnment defining comrunication stations of
Mast er - Sl avelcrtoygded@m peticdar ddll vo tbhéﬂlrf@éélmh’@wf@ﬁi rqspPwY PP OIRSRREPRg
fromsaid stations of Master type and to the em ssion of information
i ntended f orofe symwémequi pment defining stations of Slave type, dedicated to
the reception of conmands arising fromone or nore of the said stations of
Mast er - Sl ave t ¥pgeovEh)iUS pR&SUN0QAL idRblopdsal ergichiied taemuhicatiGipromicolmaking
parameters, inyadfithe t'klp'p'ly fhafbls Jlitdn of dqafseit aef aﬁﬁﬁdmcaﬁvncdﬂata)he of Master
determ ned as gpbuiet HQfkcadd 34 tHe SdofibdiH) of M‘fdrﬁmﬁ 1te1{=1§ Oéfoﬁtﬁlll ﬁl@:ﬁ éfTRg Of
el ectrical eq“b&ﬁﬁﬁﬁxcﬁi& PIATEI %?dMaQteFSEUeatfdé@ icGfedO S’ non of
communi cat i on fg&g SRE FrohPsaftlstMtrs Ve $ste? BypRlank 16 ttle' dffsQn JrHﬁhbrP“
exchanged. WO or sets of equipment defining stations of Slave type, dedicated to the reception
of commands arising from one or more of the said stations of Master-Slave type. This
communication protocol defines transmission parameters, in particular a digital
transmission speed, which are determined as a function of said stations. With this
protocol the items of electrical equipment are organized in such a way that an overall
communication strategy leads to an optimization of the flow of information exchanged.



11 JUL 2006 PCT/ EPO3/05900 The object of the present invention isﬂhgh (Ba
providing a solution to the abovernentioned problens which takes ir%t 2006
account tWMe tahONehenti oned considerations. This object isPEBEBIHISHRY vy
achieved by the electrical control system having the characteristic
features described in Caim1l, Caim-23r-Caim3. Further advantageous
aspects of the systemaccording to the present invention are described in
t he dependent clains. The basic idea of the present invention is that of
using an electric network consisfing of only two electric wires for the

entire system Y4 ghjedf &f ALARIRt Rivesticd [d Biat @rhablidtig & Gohiglon @Nthepower
supply and digital informati on, and of inposing no constraint on the

connect i onpeEWRRIL e ﬁpk@{é{e%ﬁicﬁf thib& SHR} endbophd hie aués%ff@ﬁﬁo&fd the

system The invention conme, nore apparent fromthe description which
fol | ows, c%r}gidg&rtﬁg together with the acconpanying drawings, in which: Fig.1
shows the diagram of a fairl y conplicated systemaccording to the present

oresont | nvent TR S SORD B BPred bt BTSRRI Beorai ng
ccor di g GUTHHEISHE SRS CPBR o eiR I CIRBHAURC B Jel oct 1 bal i agram of a
central unit according to the present invention divided into three parts
(Fig. 5-A Fig.Fullpr afygtagsogs aspects of the system according to the present invention

are described in the dependent claims.

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



Fig.6 shows the electrical diagrE4n of a peripheral unit according to the |
1 JUL zoos WO 03/104907 PCT/EPO3/05900 4 present invention; Fig.17 shows
the el ectrical diagram of another peripheral unit according to the present
i nventi onwoamsdoFiog. 8 shows an arrangenent of two photocel | PEygtresrssvand a
diagram for connection to the respective peripheral units of the system
according to the present invention. W4h-(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 elenent (below
reference will often be made to a gate for the sake of sinplicity of the
descripti ﬁg?es&{tiﬁ\hﬁtib){f)e moved by nmeans of at |east one corresponding
electric tor; sald systemconprising: a) an electric network NTWRK

consisting of \ye PLERH e ok AlaRkedrbibmal b dhPbith AUl Be a6 dRover

supply and di gi nt or mat1 on; centra ol unrt UC ng two

termnals ;Ije's;ﬁfix?\q%@toﬁd%&do be connected respectively but indifferently to

the two wi Fes 0 network NTWRK in order to transmt direct-current

pouer SUPPLY 8 ISR G T b RS TP By e 1
A e A T e T e vl
transmt digital information. Fig.2 conceptually shows N peripheral units UP
i ndi cat ed BivegpoiL, UP- 2,
With (non-limiting) reference to Fig.2, the electrical control system according
to the present 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 NTWRK 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 supi)ly 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 NTWRIK 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



UP-3,.... UP-N. The network NTWRI K according to the present invention, with
its two wires, may conprise branches, as can be clearly seen in the Hiagtai
of Fig.|l wabsm4par the WO 03/104907 - 5 1 1 JUL 2006 PCT/FEROZQHSDI
conplicated diagramof Fig.l, the electric wires are conceptually only two

in nunber; basically, these wires wl5probably be fornmed by neans of a
series of twin- wire cable sections which are suitably connected together.

As can be seen fromthe diagramaccording to Fig.1l, the wiring is very
sinple, the nunber of wires is mninmal (tw both for the power supply and

for the | osmpliatédodjagend ¢th&igd Bnttehelttrichevimkras domceptnalisalonlyf twostmal | ati on
is performed properly (branches Ilimted to the m ninum necessary). The

units are ghhb&9BaREIBd HegRMRE Will ipfotRBlabd Binnedbytrhns et weekeNTIRIiL and
without the need to take into account the polarity; it is therefore not

possi bl e t g aRKEle sHildkAiclteisHEHIPBhRELIANogiRgGe there are no constraints.
The power supply nay be obtained in"the formof direct current directly from

th t k NTVRK; ' I ' i the L.ph I
nits i oh mabs 5 ebgy ont MR eek i LR N e AR

inmplified.f h ' f Vi .of - th lv. .Th i.ph I
outs may ¢ AR s R B rdes 1 Bl R o RSB TR They

ted and i ch t .be. sinplified tly f t h i nt
o Vi ow of M PERbARS G IR L BUPE S el ALe the pERBrEhppl y
for the networ g{;FV\RI C (and , therefqore for the peripheral units and if

necessary POPCHKE@RNCE danicginhaBiipym prees 2t er) is general |y | ocat ed

i nside the housing which contains the central unit UC.
The units are all connected together (in parailel) on the network NTWRXK and

without the need to take into account the polarity; it is therefore not possible to make
mistakes during connection since thers are no constraints.

The power supply may be obtained in the form of direct current directly from
the network NTWRI; 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



Dependi ng on the type of device to which a peripheral unit is connected, the
| atter may have the need only to receive digital information (such7 asiliL 2005
conceptually, for exanple, a lum nous signalling device), only to transmt
digital iWPIHEDn (such as conceptually, for exanple, aPSHEEIIYNYI ce)
and both to receive and transmt digital information (as will be clarified
bel ow). Such an electrical control systeénrtnust be connected to at | east
three essential | 1 JUL 2606 WD 03/104907 PCT/EP03/05900 6 devices: an
electric notor for noving the gate, a device for entering requests of
novenent of the gate (for exanple a key-operated selector, a command keypad,
a renote devicenlanr dedtivenptoetfor moving dfcegatedevdevise( foo renrangpteguestplodt ocel |
system a sensitive edges system a mat presence detector, a radar presence
det ector, eiwvenenDeperdialg (fon cikhepiaunkey-opsarateer febaoned a pnithandclesitprd) a uni t

UC, three designs of the. present invention are possible. According to a

first embogédiBiatcontrbl Gectiriet,eftt §ORMAIRE Hedice | (ERStxaniilea pRAcedIhefsaimuai ts,
each of which have term nals adapted to be connected respectively but

i ndi fferentlyite diBss {)Mna RSt nﬁfesetnB@ dBBLMR kAl (REQBE: Q4L BiVE
direct-current power 'supply and to receivé and/or transmt digital

| nformation ""“?fegiel ilgé‘%n%e tio??%éﬁ&%’i&fﬁl b;%’ﬂ{'etéenh%lt &ﬁf@f@%ﬁe@ cf%?ilgns
electrically connected®to an electric notor for controlli1T1g operation
t her eof ; mhihein on eripheral units is adapted to be electrically

. of the
connected t° %?}Hgiﬂlgléw?rbt?mﬁggf"f °requests of novenent of the gate or door
or simlar elenent; wherein ong of the perjpheral units.is adapted to be
el ectrical |y confSCiddte 8 & fgfégeetngrbcﬁ@@imgte 4lgrsyg';§‘f%s°°8?pr58%ra§ StS PP ar
el ements. In _other words to this fir%it enbodi nent, the three

r di :
essential ®EUPRsEY “‘&ﬁsee@grf&g’gﬁr@ﬁ Ih@?f’e&‘?“i‘%a&‘f pdapies tonbeeetieried KespecHEslY pher al

units. 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 tb a device for en’telrin.;o7 requests of movement of the gate or
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.
In other words, according to this first embodiment, the three essential devices

are conmected 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 commected to an electric motor



According to a second enbodi nent, the system conprises at | east th?JUL
peri pheral units, each having two term nals adapted to be connected 2006
respectiweloyibwd? indifferently to the two wires of the nREWBFPRI/O¥OOrder to
receive direct-current power supply and to receive and/or transmt digital
information; wherein the central unit 7s- 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
el enent and/or to a safety device for gates or doors or simlar elenents;

wherein a e i irhtidS tBEapt eddlop € aeliegbé | Bl dnt negi&Re Lo an
el ectric n@f@?wm%qlgg/%igbdﬁf 771 1q§;°u“l|% 5006 ~ pCT/ EPO%‘?%go%jfor

trolli ' . 690 i gsts of
~contro 'ggovgﬁ,gﬁggtg@ ggéag)&%e& ang{n%f &19@@5@&% ag;l%egp@%a%m guests o

'rg%
T .
novenent oor or simlar elenent an saf'ety device

f doors.or sinilar gl : {1 anothe > ce
adaptod T OB SEIURIR i En e BT bt PR B b o1 § g™

connec Se ri ¢ not.or controlling
operation thereqgf and/or, to evice for entering reguests of vement of
the gate c?ﬁecﬁl%ﬁy SPH%QC%CII tarm’e‘ﬁ% ﬁtmoef\%fn%f 89“?@[153 88?%&9“ ﬁ'&&?‘-”?@%?@at es or
doors or simlar_elenents. In otper wor ds, ccordipg to this segfnd
enbodi ment? d&3iE BF enfrengJedirstsapt MQEGRERISOS 18 et Hedf ¥ vrtky elpmept direct 1y
to the central unit, while the other two _essential devices are connected
el ect ri caldg/of tp a sasetyidevise don sabes prplperser simileselemertsr ding to a third
enbodi nent, the system conprises at |east one Eepipheral uni t having two
term nal s adaptedthey werdsomserding te dkisecténde xpbpdiment divef eff thet ¢sperttizi t he two
wires of the network in order to receive direct-current power supply and to
recei ve anidfioes iy amsrecteddélgittiadiiy directivata dre cevterl ainit, tiglecthet othbr tmdt i s
adapted to be electrically connected to an electric notor for controlling
oper at i on essential devices are connected electrically to two different peripheral units.
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 networl 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 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 ﬁeripheral units

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



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 dqqr;u;_omﬁ
simlar elenments; wherein the peripheral unit is adapted to be el ectri gal |y
connect edVPd34MH8T ectric notor for controlling operati on PREEESIORMYH/ or to
a device for entering requests of novenent of the gate or door or simlar
el ement and/or to a safety device for-gates or doors or simlar elenents.
In other words, according to this third enbodi nent, two of the essenti al
devices are connected electrically directly to the central unit, while the
third essential device is connected electrically to a peripheral unit. In

all three efpaodiiBal sthet daféty deoiss Ri@alipgieoicegetarany ot her peripheral units
to be connected electrically to additionat devices, for exanple: other

motors, other 1ylad theed QfhoWehER4,10490(%0 B@I&(i‘tﬁE’Qé%/pQ&Q@?lthat GomleHAditidigyi ces,

ot her safety devices, signalling devices, etc. . In all three enbodi nents,

DT o . _ >\ c. N :
Ie][ e'CtSr?CZFP%C}%%IB%E?ﬁ&cﬂﬁ%xégﬁg%zl?ﬁﬁeﬁm@Q%hlgyagwt_ evices are connecte

rectly tot iagramin Fig.l shows a
system accordi ng,to.t he present in ti i.ch.i1s.fai | d; an
area Al of the 35? c?é%‘gr\af‘\ﬁelrne%}ﬁ{ esh ‘\f(lgragg Sgerfl\g&f:%?ggao %i‘:%k’ easl&%{gﬁ é)e%gérnlepher al
unit U for . the receiver of g first otocel | . system a peripheral nit U2
For a 11 achiig acorseorip gaefompde Ahpt R Thes rocay & or 6wt ond
phot ocel | system a. perjpheral unit U4 for,  a npotor operating the ri ?ht - hand
wing of t Fentgias @ peEpheal WHERA o, Hiereegver i adingpplitogsel sysleih @ Rewigherat ¢ - hand
w ng of the igjate, a eripheral unit U6 for the transmtter of the second
phot ocel | §yidtlémfor agdashigedeyice, hiperipierglopnit {8 {orathsmceeiver of atsgeond r st
photocel | system a peripheral unit U8 for a key-operated selector of the
gate; an apketopgl gifstanhen pewnheragméiot e matetyoperating the right-hand wing of

the gate, a peripheral unit U5 for a motor actuating the left-hand wing of the gate, a
peripheral unit U6 for the transmitter of the second photocell 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 1s 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 in an
optimum manner; obviously other peripheral units for other devices could be
connected to the network NTWRK, 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 distrbution of both direct-current power supply and digital
information, and of imposing no constraints on the commection 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 according to the present invention will be



central unit UC finally a peripheral unit U9 is provided for a renpote
control receiver in a point such as to receive wthout difficulty heUl 2006
renot e cowWtrigliogignal s; the twin- wire network NTWRK conneeCs/Eebratoi cal |y
all these units sparsely located in an optinmum manner; obviously ot her

peri pheral units for other devices coul® be connected to the network NTVWRK;
this is indicated by a section in broken lines. The basic idea of the
present invention, nanely that of using an electric network consisting of
only two ' electric wires for the entire system which are adapted to all ow
di stributi ggctbedigdlbwdi rect-current power supply and digital information,
and of inposing no constraints on the connection between the equipnents of

t he system and : t v } tbNe: d | e
Gircur Ty 1 nei o e He R B B30 L Bl

ref erence o didleto RS Enatuanl AeRLE S el 8L Ofi AndRDLERRILNT | UC

whi ch can be“use em accor presen nventron Wl |
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UC conpri s€s Ircu avi u d to one
of the two t.erm pals T2 of t. ntral ,unjt (in. th xa e, _termnal
T2) " and. adpRad § Bedidie Sl Biad hiles Yotsshy Rt fufeReR el e 12
volts) and a npdul atin ircuif, MOD coupl ed hetween this _ output and this
termnal &K a@ﬂﬁ%&iq%af%améfeét Rive AT eee ﬂgabﬁrgi/g%ﬂ ngEatipRough di gi t al
information. The nost sinple nodul ation to be perfornmed in this case is
ON OFF nodul at Tleh mesr sigpdmpnedulgiinen te e pederngd dnithisucaser nSRV/OFFa
digital value "1"="high", the difference in potential between the two wires
of the netmodilatinTWRK wikdthplee velspr the wantedl yurityUdC trensadits wobigtahndluwehen t he
central unit UC '
"1"="high", the difference in potential between the two wires of the network
NTWRK will be approximately equal to +12 volts and when the central unit UC
transmits a digital value "0"="low", the difference in potential 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 central unit
(in the example terminal T1) and adapted to extract digital information from the
current at its inpuf; since the circuit RC will have an influence on the potential
difference between the two wires of the network NTWRI, 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; thercfore, at the oiutputs of the circuit AP

there will be electric signals having a predetei‘mined_polarity irespective of the



transmts a digital value "0"="low', the difference in potential between the
two wires of the network will be approxinmately equal to O volts ‘IjhE
central unit UC nmay conprise further a current detector circuit U am%ng
an i nput wouphgdot o another one of the two term nals Tl, TPGHEPRBES2ENt r al
unit (in the exanple termnal Ti) and adapted to extract digital
information fromthe current at its - mmuts since the circuit RCwill have
an influence on the potential difference between the two wires of the
network NTWRI C, the voltage drop caused by it nust be small. Wth reference
to Fig. 4, a possible advantageous structure of a peripheral unit UP which

can be usegoiity bEtheSYeehfial HeRAs di Mg ténihdleTRIT@SENt invention will be
descri bed bel ow. This peripheral unit UP conprises a polarity adapter :

circuit AP havi Agel MQiphbfPUn: BBdnia RULSrthEh e fiRer! SRS cRetipgcoupl ed
respectively toFItg:BlF\:e}%t?1 termnal s % T 1of t he per}? phér ailwuf\ict; It her ef or e,

or e;jZ? e‘r’;ﬁn-t ﬁé%ﬁéﬁﬁ’l%}f??@&é% fﬁ%%ﬁ@ﬁ?%ﬁ@gt%%98?%'1@3%%%%@&%1“@fﬁ&f‘ EI”%OSG
PCT/ EPO3/ 0.,59Q0 i . .ect.ri i ' , T2.
ggu?}ﬁ? {n%{sj:yte@f;ly Cs%lﬁﬁ},eesn?c%tﬁ isfﬂlégégg(g%\i,@? & afa0ea el H@tw%'&

The peri phty?1 1'se fu supply cCirtecurt

havi ng i np | ed respectjvely t e ut.s,of the | arity adapter
crreurt ApNTVRRE el FbeE o Sohpfh {15yl B 8 soire e anlpi8Es b o
to draw fromthe netwprk NIWRK a direct voltage (for exanple +12 volts)
with the co§@EUUpoPatiq)y s %%glr{iweteeﬂw&fme,Kﬁetffﬁtc%?ﬁawﬁﬁﬁ%byo
elimnate, therefore, the effects of transm ssion by the central unit UC
and any di skapasgraberit UC and any disturbances.

The peripheral unit UP may comprise further a voltage detection circuit RT
having inputs coupled respectively to the outputs of the polarity adapter circuit A.P
and adapted to extract digital information from the voltage at its iﬁputs. If the central
unit UC modulates ON/OFF the voltage on the netlwlork 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 Icés
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 fo
load it according to digital information. A simple way of doing this is fo 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 cauyses an additional current flow on the
network NTWRXK 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.



The peripheral unit UP may conprise further a voltage detection circuit RT
having i nputs coupl ed respectively to the outputs of the polarity a?d‘arjupgggs
circuit ARoosameiadapted to extract digital infornmation fropct/Reoymsbicage at
its inputs. If the central wunit UC nodul ates OV OFF the vol tage on the.
network NTWRK, this signal is substanijally already ready to be sanpled and
di scrimnated by the peripheral unit UP,- for exarriple., if the sanple has
a voltage value greater than +8 volts it will correspond to a digital value
"I"="high" and if the sanple has a voltage value less than +4 volts it wll

correspond to a,diglital v e O ' . ' AR 'Wﬁcorrpri se
further a | oad zf'glﬂrt%lﬂfj %‘Pc‘fé?’lr@@}tﬁ?IS%‘{G%\II}/P%“T%S&?%%}@%@g{eect. véﬁk;ﬁ Fo the
outputs of the.polarity adapter cirecuit AP and. adapted. t | pad it, according
Lo i gi t al Y B REETR IR H e GaEPIaRe Eonasios ShishRe shtdy oer
approach in this case also: for exanple, when th eri pher .uni. t W shes
Pt ranom SisUG & ok inta ageounE the TR SoRsHERCEIIAl} e éeﬁ‘a%ffai G Alne
network (b nmeans of the circuit A-P) a | oad which causes an additi onal
current fIBW @GR the network NTWRK and, when the peripheral unit UC wi shes
to transmt a digital value "O'="low', the circuit CC does not'apply any
| oad. t o the netotdtdimgd te her pfedereedd casbodiroentc &dis thearpyessutli inverdiain, cilver ent
flow on. the network NTWRK- These differences in current are detected by
t he circui traiR@issfort bRdigaalt inflrmatipt boXd inWO11@8¢ I@40HFm: the kenttalinitUC2A006
PCT/ EPO3/ 05900 All the peripheral units UP are connected in parallel to the
net wor k NTWRKGeripheral tunits Uthenéfiorearmec éasafiyom duy pedpldesti giitsolPt feetheol t age
generator GI of the central wunit UC, to take into account the current
consunmed byenghl ukib I o8 gled PAMI (Pgk tBidf-ModRTatiofC1/3-2/3 approach; each bit

has a predetermined 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 exarhple ",

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 paris 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 NTWRIC.

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 NTWREK.

Below, aspects of the present invention which are more closely linked with



According to a preferred enbodi nent of the present invention, the _
transm ssion of digital information both in voltage formfromthg pgm?‘
unit UC to the peripheral units UP and in current formfromthe peripheral
units UPwe@os/asocentral unit UC uses the PWM (Pul se W dt hedibgrdzakéoan)

1/ 3-2/ 3 approach; each bit has a predeterm ned duration considered unitary:
if the pulse lasts less than one third; of this predeterm ned duration, the
bit has a logic value, for exanple, "0", whereas if the pulse lasts nore
than two thirds of this predeterm ned duration, the bit has a |l ogic value,
for exanple "I", For the sake of conpl eteness of the description, sone
detail ed €l elg: lrlc be di.a r %s& (HfIC enbodi nents of parts of the system
accordi ng 011)8 K& g]essé/isl hvVEnton fiave been appended to the present

descri ption. shows. t he, e| ec rlca di agram of .a central u accor di ng
to the present gt ?ﬁ?‘gﬁtﬁoohed?w}fgd%‘? nffxd? e 1%{@ 1nfgEmarign corpsg y5 ﬁgand
Fig.5-C Fig.5- Ashows t he |nterfa rt of th central unit with the

net wor k NP&%@H litgissadyagipgwpystine epchipb e ssgipher! sriy HeCOBROTSMEEWRY 1 of
receiver of the central unit; Fig.5-C shows the_ remining part of the
central emneans admptgd 4o strsqant o andddentiination sgda et mey, 8@ Bpste ARAD uni t
adapted to be connected to a receiver of a photocell systemand to the

net wor k NEMRI¢ss. Fi §hédesmowsry heeasiseniay i owisistli iy e agnnoykntionaé riephenmalucioni t
adapted to be connected to the transmtter of a photocell systemand to the
net wor k NBEWRKory (BétievEPIRONE GEPRIDM, ié ASTE seRIA Mnyes)tar omovdsiaiplyref dipr e
closely linked with 1 1 JUL 2oc, WD 03/104907 PCT/ EP0O3/05900 - 12

oper at i on s@fitchéseos yisd cotent Inbrddsinggp cofi juditherd; nhe cHeike td@pﬁﬁisalﬁta}itcﬁﬂcdsﬂ

exchange digital information correctly and
criteria and on installation criteria: in fact the unit identification code may be
determined either during production or during installation and may be fixed or
variable.

In the specific examples according to Fig.6 and F_ig.?, for example, the code
1s determined by one or more jumpers and by four contacts airranged 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



efficiently, it is advantageous for each of the peripheral units to conprise
menory means adapted to store an own unit identification colld JMiB may be

used as ress. These nmenory nmeans may consi st of a / j Qnal
sem condﬁ@t%ﬁgg)ﬁZmry (of the EPROM EEPROM. FLASH or RAI\/?@@S@?‘E/{’)‘??‘?WDre

sinply, of dip swtches or also, even nore sinply, of junpers; the choice
depends both on cost criteria and on-i'nstallation criteria: in fact the
unit identification code may be determ ned either during production or
during installation and may be fixed or variable. In the specific exanples
according .to Fig.6 and Fig.7, for exanple, the code is deternined by one or
mor e | unp&HEMAHPINFEDhe "MinsteasiayehfschRigas WhereRciNe SPHERl I OPEsAISY Bar e: | f
there are two junpers, these may be connected both horizontally, both
vertical | e 'onastane aib thezenipherab nuitoeperate as i"slaves) ninfasher wemds emmenphevalys: i f
there is only one junper it may be connected horizontally at the top,

" hori zont alhiy waiits tdbe boértraomated ethiei centrdlyundtrbetfbre tranghtttiagd paelret iof digityl on t he

| eft. For the safety devices consisting of a transmitting section and a
recei vi nginfsegdtioan (whi ch are generally located well apart from each other),
for exanple photocell systens, two associ ated peripheral units may be

provi ded, bei n%eﬁ&?&?ﬁ@@pttﬁe the 60MAGIEE RUNRESREES theehatipherdl ARt RaRaM tting
section and to the receiving section and being identified by the same unit

i denti fi cabiionrA08Qt chabidddi  phdler frofh @heCEtFaRluriiih mi?,ﬁte%t be dfansmt
digital information to the photocell system (for exanpl'e a status 'reading

cauest), Rk SLRILS b ORI RLR S-SR ean IR bR I o,
A L MR NN e SR TN
activating a motor or a signalling device. For the central 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 comimand has been
carried out successfully; failure to receive this confirmation could activate repetitién
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
predetenmined 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 cqntrol 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



information using the "master-slave" technique, wherein the central unit
operates as the "master" and the peripheral units operate as1ﬁQM@¥ﬁ§"; in
ot her words a peripheral unit waits to be interrogated by the cen | unit
bef ore t nmo9miéong a packet of digital information. DepeP@I/Agoxoethe type
of device connected to the peripheral unit, when a peripheral unit receives
a packet fromthe central unit, it mght4not be strictly necessary for the
peripheral unit to transmt a response packet to the central unit; this
typically occurs when the central unit transmts to the peripheral unit a
command for activating a notor or a signalling device. For the central unit,

however, i td&hger?aéim%%ﬂgmw Esﬁ;er ohEIRMGR WhieH |n§‘a.)bi%ﬂhé&d§ﬂﬁiatc§18%gidf any

case; in fact, for exanple, - this response packet could contain t

i nformation that. h%il%%@mﬁge has been carried out successfully; failure to
receive thi's contirmation could activate repetition of the transm ssion. In

t he case of the ~master-slaye, techpigue, ..in r to.ensure . ordered
comuni cati on beQ%@h PRE ggﬁp? £engﬁi%1i%%s p%rf%‘%e?éﬁpt%ﬁ s?“%%ﬁ‘g%%%‘ﬁ%r al
unit may adyantagequsly b %Pa ted to. transm t. packeis o he.network at a
fixed and BiGdBOE HoR e Qe FoRsaiRipe bRkl py Uo A gid: B e, I n
this case it is necessary to decide to V\/n(_)_m t h_g packets are to be addressed,
many crit erfi%¢diale Benspueen gh addeiopnte ersHEng jordsred sepgamigaiiopavithigetheent r al
unit to interrogate with a certain frequency the pergpheral units connected
to the i nputsteniedistelsitess uriquotimeng nfermaionadhick & wilidday theatids metwark
opening or closing;, on the other - hand, it is necessary for the central unit
to control aadiondht pagibef whishsyathrenizatiguemaypbepetfororeid; ¥ netdsearyot or and t he
signalling devices; on the other. hand also the <central " unit nust
i nterrogate witHt& eesdnable thatahe kngth ofihe padcethehiwhwesremsfaied wihinntbieor , t he
peri pheral units connected to the safety devices in order to realize of | 1
JUL 2006  network NTWRX should be the same in particular for the packets transmitted from

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/ EP03/0900 - 14 dangerous situations; below ofhefji s
consi derations which may influence the choice of destination wll bg
clarifiedvoneien7 nore of the peripheral units nmay be adamcaderoo/esesbor act
timng information fromthe fixed-rate transm ssion of packets by the
central unit; in fact fixed-rate transgission, 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

length of ngmeﬂgﬁsyemgm'&ghwa{s% of h&RRS klgérfp%&-amﬁg ﬁgérhﬁfartfi&‘nt yromk HIFMRK shoul d

be the sa In particular  for the packets transmtted from the peri pheral
units; the ELCE: U . : (7] : ent Sunit ma
_ : i ¢ pRfiphdI RAGKATS, LIARSYL Lt £0ordd O Mdnlie GE M T Rbib Y,
i f necessa‘fwf/%1 }E}Tgp#eor p%ﬁ%mt e strulcturee o?éttf]e Ffoaélgets transnlfttle romthe
peri pher al 1tS. In view of.{ . . of .appld | O, ruc of the
digital i?\t#{glp I%%n%aaa%qp rlﬁ%é;%lmﬁﬁgaﬁi})%c égéﬁgfgﬁ@(% (r%g rrtllel% t}g %ﬁ#rp#efsg{ageg packet
fromthe central ., unjt .may consi st ,. f € |l e,.essential] f
conbi nat i oﬂewef%e“rﬂgdéno Or{nﬁ‘étmnpéwlb%? aﬁgﬁgsﬁiql gﬂ%%eél ?8&%%@12 UBJf% Bife or two
or three bits which identify a co ngd, .. while the packet fromthe
per i pher al PHIRhEE] it BgHsdestde o fake,suiighle, measuass: (light \ipoa| lmpe stopn e
sequence of data bits. In order to facilitate greatly the installation of
t he syst enfystcti acyate an 2lanm). may be adapted to perform during starting or
re-starting of the system identification of all the active peripheral
units connect edBycuithidy donsing thy onsadsnioficatinn exdesmagd the strpciateetss thet hus t he
central unit detemriries autononously the conposition of the system In
order to otigarlnNnfvrmiadgmpsdlictsyand obedusle tharofiwaee agatiahin thbeeeomloluni t may
be adapted to perform repeatedly during operation of the system
i denti fi catmipnito pdkdible to program the central unit by means of a programming device
connected to a particular peripheral unit 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 conirolling 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 occwrrences (for example, failure of the gate to open), but in other cases
could also result in serious accidents (for example, a persoﬁ 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 unifs of the system.



the active peripheral units connected to the network by neans of an exchange
of I 1 JUL 2006 WD 03/104907 PCT/ EPO3/ 05900 15 packets; by conparing the

| ist of active peripheral units upon start-up of the system wil tihJ 4Lhaggel i st
of peri pReyr @bt s which are active at a certain nonent, pltdpssaemel ble to
obtain, after any appropriate verification, identification of the faulty or

i sol ated peripheral units; in connect 'L_L%n_vm' th the faulty or isol ated

peri pheral unit the peripheral emt fay decide to take suitable neasures
(light tip a lanmp, stop the system activate an alarn). By suitably
choosing the unit identification codes and the structure of the digital

i nformation pajcnkets and obvi oggl& th cgo tmre@jﬁ serted i 'tltfe central
control unit) D ¢ Systen, Gueh g Shgly fﬁ“ﬁ‘g? APt he THET WEAP ¢ VBV Fid3n of a
progranmm ng devjce connected to a _particular peripheral. unit identified by
a reser veaéJQI’(‘EI%’tlli Penio FprewRe reliiabiyy of dafa ?’?f@é‘?ﬂ » ShPHEEUBE #hOMEE &2 i bed
hitherto with reference to entrance ates and garage doors for hones, but
it is obvioud erhetduetto ogedanping ibihet efriing the "prsereleroriceides Glisadkt ends to
other simlar closing elenents, in particular other types of gates and
doors; f omestiomgil abovpy; ot faziethe paiiplearaltupits esemitendy epreda sequee from thére sect or
of road barriers and shutters for factories and shops. An inportant aspect
of an el eetntiat ahit ayé ttenochrsl winihtedtdghteg oalyadmegienghehbwehat a thech i s noved
electrically is the reliability regarding the exchange of digital

information; i m 8GYBleGASRS, asphapiarEbad bbvep @adetoidnraairangsdcic adydbg esul t in
undesirabl e occurrences (for exanple, failure of the gate to open), but in

ot her casggopt&®itl étdat ®OimRsHH theirbli AREIyWIHae StcUanNd s if ticEMANPbRIer o PEr SON

bei ng trapped between the wings of a gate). Errors in the exchange of

I nformati gihidlg ol dJBh! didtu@dcdsOisthadf PANERE d fob&iRire whereby, following
transmission of digital information, in particular' a packet, from a source to a
destination, 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 rcsponse may be a sﬁnple confirmation of receipt
(acknowledgement) or an actual item of data.

| In thé case where the "master-slave" technique is used, the source is always

the central unit of the system and the destination one of the periphefal units of the
systemn.’

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 c;)uld 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.



system network which overlap with the electrical data signals generated
within the network itself, the errors nay al so be due to overlappih@JﬂiZ@Uﬁ\D
transm ssy@m@per ati ons perfornmed by two different units smfT/eks/isywtem 1 1
JUL 2006 WD 03/104907 PCT/EP03/05900 - 16 1In a system such as that

descri bed above, a first neasure whichigan be adopted in order to inprove
the reliability of data exchange, in particular in order to avoid errors
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 centrgls 4@h bhodsle thes 58 Ahp BdatiHRGE th i A{HAGMERH BpLRRRIRSY | pher al
unit at a tinme. I'n a systemsuch as that descri bed above,. a second neasure

whi ch may {ﬂgr b?s%)%tfegl;éd?te%gﬁﬁ. Qe QY actednlgw,eé i‘ai%iiégi tWhigf idah 8, &ychange,

in particu In ord 0 avoid errors o0 'di sturbances, 1s that of
provi di ng a _procedure, whereby, fol | QW NG~ t.r m Sssi on. igital .
P or mat | o e o st ke A PR AN wE B Bvion < ne
desti nati on al ways.provide, response_to the source i.n Lﬂe formof. digital
| nf or mat i ofELY iR TRIGH 8 APaFiT rARKAINSY fOF KPS| e RapUT IGRHRICRETEy pe of
destination, .the response may be a sinple confirmation of receipt.
(acknow edyeraeHs)sighallipg devicrali-o vationt aggehial pommagd dioge thihersiemis an
"master-slave" technique is used, the source is always the central unit of
t he syst entvgntiwhish Hesbé peocpbhlopndilsfihe wedosieed plesinglof griiates(i 6f witheut anyst em
In a system such as that described above, a third nmeasure which may be
adopt ed t oadtwed cowenaridefrom| thalsy$temy ioin dednd véyieh inwe, acteptalpaomilngitathe n or der
to avoid errors due to disturbances, is that of providing that the sane
di gi tal i nfisk efbinjusy of dambgeaitduitlidrefdrd passibld, fanexahmles andividuthe petiphdrhble sane
destination; typically said - :

units into "high risk” units and "low risk" units and duplicate only the information

which is transmitted to the "high risk” units.

In the case where the "master-slave" tech'niquel' 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 counld
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



information could be sent in succession; in this case the destination may
consider the transmssion valid only if the digital information received
coincides. In the case of packet transm ssion, the source could fralgmig.

for exanplg odis® I N succession the sanme packet to the sap@Eashkdation. .
It is obvious that this solution results in doubling of the anount of data

traffic in the network. WD 03/103907 - .47 1 1 JUL 2006 PCT/E1103/05900 It
is also possible for said duplication 6f the transm ssion to be performed on
the basis of predetermined criteria; for exanple, a choice which is a good
conpronmise in terns of reliability and traffic is that of repeating the
transm ssion only i.n rel.ation_.to specif.ic destinations.: for,.ex | e, the
undesi r ed PPffrﬁtl’ﬁrﬁgW%ﬁmgfi ogeuty {0 W@%gﬁg'i%ﬁ]é‘? PS5 gV RREG: QRng;to él?s(%%%gﬁ?ﬁﬁt an
actual command, fromthe systen) s an yvent whic y,.he acceptable, while
the undesi Feididesait pgripheral @atsem@.t &8 Ehwafneawc{g%{?f&ésﬂaé #19% 8m t he
systen) is an event which is not acceptable owing to the risk of injury or
damage; it b¢isg dedined otdhessi bl e, for exanple, to divide the peripheral
units-into "high risk™ units and "low risk" units and duplicate only the
informati on whlrch systenr suvbnast thetl dessribpé abpygy e fustk mgasurs which ohe kaase
where the "master-slave" technique is used, it may be advantageously:

provi ded t hddpteche ompryve bhee mdinbilisy ofideta axthage, sy pationlanametder thdetethast er "
automatically transmts twice its digital information, in particular its
packets, deséisnétk ftorovehiapping) phahal ofirohplichdne|tle tshactisd afewht; digstal egar ds
the peripheral units, if the central unit, on the basis of predeterm ned

criteria, agneh@Rhackdtafn this daSe,1BE pES@L Yorhprishinl d£apat hidRTARGSHAN it t Wl |
duplicate interrogation; this could be the case of safety devices, the

transm tteg g, QfniwbiyC et S wireh" fBIVIng AL 2Rkorhfion resulting from the
overlapping of two packets, th.e data part aﬁd the check part will correspond to each
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 tliat 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
bet‘.zv_een the data sequence and the random sequence; insetts into the packet the data
sequence and the check sequence and :h'ansmjts the packet over the network; the

destination receives the packet and performs the reverse operation (which is again an



the central unit and for the system A nmeasure which is quite widely used in
order to determine errors in transmssion of digital information ”S1U0f 006
parity bwmoomahsorknown in the tel ecommunications sector, PEIVEI®IOF00] S %e
exi stence of fairly conplicated codes which allow the detection and/or
correction of one or nore transm ssi-on.er+ors. Even if the "master-slave”
technique is used, it is not possible to elimnate entirely the risk that
two peripheral units nay transnmt data to the central unit at the sane tine
and therefore generate errors. due to overlapping of two transm ssion WO
03/ 104907 EXABUSVE-Oitllepédfibn), Bﬁfﬁ@ﬁ@%@d?ﬁ@ deRekghdnes BrankRitkdcauhs occur,
for exanple, in the case where, owing to disturbances, two different
peri pheral i WAt L egars; Gk Qi i i as
Dei ng deot T aa Pa B R b el e i LBt R B8 Pour i
measur e ' - LIRS ret i ahj | f hange,
Vw}%xlgllrﬂexn&%t l%g% P@%P%ﬁg&% éx%cfé\deoytdtﬁg deSida8Bh lv&ﬁﬁﬁo@ cmqléio%%lﬁg{[} of g

in particu i nor errors to overl appl ng,

conpl i cati t ructure of th kgl tal, inf.ormatian ety hi s case,
Che packehodiai S HEMEEE. Haghifet L b8 el Bydh PRI LoRBE I b Ml Rel y
that, when.receiving digital informtjion resulting fromthe overl apping of
tvo packetid 11 FRAMEETE SHFRI R (L Jadiqgtrrosnithy TauPrL Sl e Bkt
other. If the "master-g|ave” technique is used, any_ overl apping generally
occurs dutiiely if aspbreidl b qiffernt @@‘gt theipfeyg thgesechd napket {gﬁnﬁﬁ‘&?e@ Hérefore
be advantageously decided that the structure of the packet transmtted by
t he "nast ehiffersplpthel degfinalipn regMyvss & pecat aa%caadrf@ggmcgﬁmaﬁb@)ﬁqﬂ paclgtparity
bit and that the structure of the packet '

which has not been overlapped or been subject to different overlapping; if there has

been no overlapping during both the fransmission operations, the destination extracts
the same digital sequence; if, during at least one of the transmission operations, there
has been 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 for 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 ora person passes in

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



transmtted by a "slave" should contain both a data part and a check part

W thout the parity bit. The check part could be provided in man¥] piJg[?dgant
ways; a sinple and effective solution will be described bel ow. The da Q
part and WA&3/theek part of the packet are chosen with the BamerisaEgioh (for
exanple 4 or 8 bits); the source which wishes to send digital information on
the network takes a data digital sequdnce; takes a random digital sequence
with the sane |ength as the data (continuously generated in a known manner
within the source); generates a digital check- sequence by neans of an
EXCLUSI VE- OR operati on between the data sequence and the random sequence;

i nserts i nkie sitivtiopas kghallddebydigt @ystggquence and t he check sequence and
transmts the packet over the network; the destination receives the packet

and perforns timy E%r@ﬂ@ﬁh%tdf@ﬂ 4reditGh oifitn 3@8éRBarg o WReG36rEQRD fne 19
PCT/ EP0O3105900 JUL 2006 EXCLUSI VE-OR operation), extracting the digital data

sequence thafgam Efs?é?nhﬂdﬁ@@italﬂ@% nfeht AY8 Hr%&%iriﬂ%teﬂf over | appi ng has
occurred with a packet transmtted by another "unit, the digital sequence

extracted by t %%?g%%\!vg&{x is?ﬁ%ﬂﬂéfcl follfila ngfiﬁ%ﬁﬁ%rtg}\tl&at (ﬂiﬂt@f%&{ LA WQf’}% a

sequence trans estinatron € una to detect this; if

t he sourc e-t.r mts the digital d enc the r digit al
seqguence %V\Li aé’ﬁl F@S’u%od Rtkﬁof °°Besyéf%ﬁse?’§§t Sicgzg “© Hg’rb & orlgs"pt% ﬁ@‘%?}écoo%h”%ac ket
transmtted is,  di [ . .1 he destinati r iLves a second packet '

di fferent %@P?}Hﬁtﬁeﬁsegéf‘ﬁé%gf: two\ﬁﬁ‘fe&'ﬁerﬁgglﬂgﬁggégn over| apped or been
subject to different overlapping; .if there has been po_ overlapping during
both the transHi¥aicgHydhese Phaecel pstaRsmopke] Hisqaxehabearea w er@atﬁ% di gi t al
sequence; if, during at |east ane of the transm ssion operations, there has
been over Igaispldy maves; dbst peraen dh Bt ewantple s0LPs the dine Hibight singdheences

and therefore detects the error. _ ' :
transmitter FC2-T and the corresponding receiver FC2-R, the light beam of the

photocell system FC2 is i11terruptcd and the gate CA stops.

In reality, the two photocell systems FCl1 and FC2 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 (albéit with
a reduced 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
confrol system because the two receivers F C1-R and FC2-R continue to receive light
rays.

In order to solve this problem, it is possible to alternate and syﬁchronize
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 syétems is avoided.

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



Anot her inportant aspect of an electrical systemfor controlling a closing

el ement which is noved electrically is safety: it is necessary to prieviéiniong
the novewdntnofothe closing el ement frominadvertently cawsrmgosiesomge to
objects and, in particular, injury to persons. A quite common way of .
obtaining this result is to identify a1 area inside which the novenent of
the closing el enment occurs and to stop this novenent if an object or a
person enters into this area. The safety devices nost used for nonitoring
areas in these applications are photocell systens. As is well known, a

phot ocel | ssushem i s conposed of a transmtter and a receiver; if the system
is correctly installed, when the systemis active, the transmtter emts

light rays whi %a{rsﬁfzs&ﬁ{ M@r@m@’tﬁeﬁ%ﬁg&? Y& ms inflay@he Qﬂgﬁlela 8%11@&119%%80“

passes in between the transmtter e’receiver, rays do not

reach the.,r hver. 11 06 WO 03/104907 - 20 PCT/EPO3/05900 this
situati onaisgﬁ%laﬁg?lﬁ{e}gcB(}“%C#FéHgblé Ig‘m For proper nonitoring of an area it is

of ten necessary,t.0 us re than one hot qcel | .system and g.suitahle
arrangenent al oW ?%Eﬁﬁg&?f&"@ro?sﬁtedvég@ﬁad&gﬁw Heé@&?@rﬁ?‘?v@’ ﬁd? Pﬁ’ssﬁ’q%l i di ng
gate CA | ocated between two walls , M and M2, twp: photocell systens FC, FC2
conposed rt%éiﬁ%‘gt gdyapipeegusiyehs @g‘i}ﬂgmlt‘ﬂ%trﬁds- W}li:%Q-dFS"a‘ di Redow ek ver s
FC1-R FC2-R. Apparently the two photocell systens nonitor adequately the
area wher éeﬁeW@ceg}eEIg-BCA moves; if a person P, for exanple crosses the |line
which joins the transmtter FC2-T and the correspondi ng receiver FC2-R, the
| i ght beam of tlewr peripheral 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 transmitter FC1-T, to the receiver FC1-R, to the transmitter FC2-
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 thaf‘
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 thé 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-G



photocell systemFC2 is interrupted and the gate CA stops. In reality, the
two photocell systens FCl and FC2 may interfere with each other; in fact,
ow ng to the closeness of the two systens FCI and FC2, the |ight] TQN’I.SZGGB
emtted by Ot@?OU"a}nsmtter of one of the two phot oceII systens reach

receiver of "{Ni's photocell system but also the receiver d’FTt’Wé’3’8f%8r

phot ocel | system (albeit with a reduced intensity). In this case, and as
shown in Fig.8, there is the risk that2 even if the person P has entered
into the nonitored area, the gate CA is not stopped by the electrical

control system because the two receivers FQ - R and FC2-R continue to receive
| i ght rays In order to solve_ this problem: IS possible to alternate and
synchr oni 284 Whd vatliasHvae respecti ey Hﬁ’df@@@ltlwls@@% drand the repeives §GdeR Ohat t he
first photocell stem FCl is nade to operate for 10 ns, follow ng- which

t he phot odkt W%WE%@%MQ@B faige) stlopeins 206 cady prpdra, thaguiredied clobks same
procedure is continued afterwards, interference between the two systens is
avoi ded. Ghgnabusly this solution may be extended to a greater nunber of

phot ocel | WD 03/104907 - 21 1 1 JUL 2006 PCT/EP03/05900 systens.

Synchr oni zat i onQObeibuslenhdsb gojpkioho arlylbesaxtdreled tora\er&gerabimbened phytoeeldns of a
suitable circuitry connected to them Wth an el ectri cal control system

simlar taeyitbas. BeCskRewd sabddehe suffidientRoS6vdY By réhiRyrdng iadviabhgaseus! y
this addltl onal circuitry, as will be described be owwth reference to

Fig.8. alternation could be obtained by means of the last two bits of the unit identification
code.

It 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.



Four peripheral units UP-4, UP-5, UP-6 UP-7 of the electrical control n
system angyRkQViged, the peripheral units UP-4, UP-5, UP- 6, WP s @_( T M
connected respectively to the transmtter FCL-T, to the rec R

the transmtter FC2- T and to the receiwer FC2-R; the central unit of the
systemis prepared so that it transmts over the network digital
informati on packets at a fixed rate (for exanple every 30 ns); the four
peri pheral units UP-4, UP-5, UP-6, UP-7 are arranged so that they detect

t he packets and extract fromthis fixed-rate transm ssion a cl ock signal
with a fixed period (30 ms in the ex@id¥S which will be identical for all
four units; the period of the clock signal nay be divided into two equal
parts; dur i ng the fi Ekctriqabsystehefos gonailiBflatilsashone \gateeal byort dresiatilars UP- 4
and UP-5 and during the second part the systemFC-2 is activated by the
uni ts UP- GslaigntUt the thp$ livee BNtead anbERRSUSHeBIH R poddig RLMEY knitlod hi S
alternation in operatlon may be the follow ng. Four unit i dentification
codes are to the four peripheral units UP-4, UP-5, UP-6, UP-7; two
odd codes ( |ch re not necessarily different) are assigned to the units

UP-4 and UP-5 ar eyen o] ri ffe are
assigned to t he t CCUI’H: éle gﬁﬁ%&lﬁﬁe uni ? etl?ﬁ%?ﬁe"éﬁ% 6@’*&9& t%’l £l§ "{ll vat e
respective he tr nsmtter he receiver FCl-R of the system FCl
durlong ‘ggt(‘g&]ﬂ?“g PRR SRl ’éfdl%‘gaghn%&l%?}l of the extracted, clgck

si gnal ; the units UP-6 WO 03/ 104907 - 11 JU 006 PCT{“EPOSI 05900 and
UP-7 will activké sa§pberniel yntth’éa‘i%ﬁgfﬁl f%@ll%d@ta%&% B G08ERFer FC2-R

of the system FC2 dur.i n% the (even) sub-period 2 of each period of the
ext r act ed GFRFERVely b dpditferently to the’two wires of the network m order to transmit

direct-current power supply and to transmit and receive digital information;

c) 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-curent power supply and to receive and/or transmit digital

information,;



Qovi ously these solutions may be extended to a greater nunmber of photocell
systenms. Four systens should be sufficient to cover any requirenehtUL 2085t his
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-period nust
have a duration which is sufficiently long to allow the reliable detection
of an interruption in the light rays an that the period nust have a
duration which is sufficiently short t ‘bonply with the requirenents
stipulated by the international standards. W) 93/101907 - 23 ~c”5

PCTI EPCS/ 099ipIqin thy Agntrad coptrolepiit iapg o) leasy one rmeripheralo pait oIt iadepted ¢ &8st one
gate or dodndifferentiyelectricallysnpnnectasitoahleast ppthefollewingy neans of at | east one
cor r espondi-agnebeiot controbltgoperationthpréodi ng: a) an el ectric network consi sting
of two el ectardeviceorentesridg pigaests of mbvemwnt off the gatb ot deor cokinpitanelemenppl y and

di gi tal i nf-arsafety devicelipr gatesmnidoads of sinfilaoélements. havi ng two term nal s adapt ed
to be connected respectively but indifferently to the two wires of the
"network in order to transmt direct-current power supply and to transmt
and receive digital information; c) at |east one peripheral unit having two
term nals 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 transmt digital information; 1 1 JUL 2006



24 wherein the central control unit and at |east one peripheral unitiarg" juss
adapt ed tovBelilpydifferently electrically. connected to at | ggate@fikhe
following: - a notor for controlling operation thereof, - a device for
entering requests of novenent of the -ga&t% -or door or simlar elenent, - a
safety device for gates or doors or simlar elenments. WO 03/104907 - 25 2.
El ectrical systemaccording to daiml1 1 1 2CC6 PCT/ CP03/05900 wherein the
central unit conprises a voltage generator circuit having an output coupl ed
to one of its two term nals and adapted to generate a direct supply voltage,
and a nodul ating circuit coupl ed between said output and said term nal and
adapted to nodulate the direct supply voltage through digital information.
3. System according to 2, wherein the central unit conprises a current
detection circuit having an input coupled to another one of its two
termnals and adapted to extract digital information fromthe current at
its input. 4. Systemaccording to any of the preceding clains, wherein each
of the peripheral units conprises a polarity adapter circuit having two '
inputs and two outputs, the two inputs being coupled respectively to its
two termnals. 5. Systemaccording to Caim4, wherein each of the

peri pheral units WO 113/t1649()7 - 26 1 ? JUL 2006 PC EP03/0591) ()

2. Electrical system according to Claim 1
wheeein the central unit comprises a voltage generator circuit having an output
coupled to one of its two teiminals and adapted to generate a direct supply voltage,
and a modulating circuit coupled between said ot-xtput and said terminal and édapted
to modulate the direct supply voltage through digital information.

3. System according to 2, whefein the central unit comprises a

current detectioﬁ circuit having an input coupled to another one of its two terminals
and adapted to extract digital information from the current at its input.

4. System according to any of the preceding claims, whersin 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.

5. System according to Claim 4, wherein each of the peripheral units



conprises a power supply circuit having inputs coupled respectively HO[}Qﬁ
outputs of - the polarity adapter circuit. 6. Systemaccording to CIAiW!& g
Cl ai m5, whErei/iWtddch of the peripheral units conprises a vobtagenset®eti on
circuit having inputs coupled respectively to the outputs of the polarity
adapter circuit and adapted to extract 2@digital information fromthe voltage
at its inputs. 7. Systemaccording to Claim4 or Claim , or Claimbé,
wherein each of the peripheral units conprises a load circuit having

~out puts coupl ed respectively to the outputs of the polarity adapter circuit

and adapt ecqlghls00 pbireGEARMRGit iR Hadhb coitﬂf?@ﬁ'@%&%{yﬁ]g@’%fm of

according to any o ep edi ng clarns; wherein each of
uni ts conpry ..adapted to store an own unit identification
31[]5 f. ! . .
code. 9. 53}131‘?@?}1 a %aéfegg& 0°Claim 8, wherein, for the safety devices
consisting of a transmtti ng_@secti on and a receiving section, two associ ated
peripheral unit $. Sysepresardiad to Ciim frftEaipeingvherapeadh afdshde connect ed
respectively to the transm.tting section and to the receiving section and
bei ng i dentderipberabyitie campEsssnit voltegendriertion | o deving tppisyequpted
according to any of the preceding clains, adapted to establish _
comuni cat itespepistshipdn bernuipyts Wi the pdpEradsner Aircydi eyl apapedho exdighge of
packets of digital information according to the "nmaster-slave" technique
wher ei n t heligicé tfoahatum fromphs acléesgeasits mpster " and the peripheral units
operate as "slaves". It. System acc,or%i ng.to d ai Ek"‘lo, wherein the central
unit is adapted tp Sysearsoodigeteldrid §not GRIM e R6HIZ: 6 Wheseineaghpf
predeterm ned rate. 12. System according to Caim1l,, wherein the
desti nat i onh®pedipteem Q@i o mHEOOT load circuit having outputs coupled respectively to
the outputs of the polarity adapter circuit and adapted to load it according to digital
infovmnation.
8. System according to any of the preceding claums, wherein each of the
peripheral units comprises mccﬁow means adapted to store an own unit identification
code.
9. System according to Claim 8, wherein, for the safety devices
consisting of a trausmitting section and a receiving section, two associated peripheral
units are provided, said units being adapted to be connected réSpeétiveLy to the
transmitting section and to the receiving section and being identified by the same unit
identification code.
10, System according to any of the preceding claims, adapted to establish
commmnication between central unit and peripheral units through exchange of
packets of digital information according to the "master-slave" technique wherein the

ceatral unit operates as "master” and the peripheral units operate as "slaves",

11. System according to Claim  10,, wherein the central unit is adapted to

transmit packets on the network at a fixed and predetermined rate.

12. System according to Claim 11, wherein the destination of the



- 27 i;;, 2006 P CU EP03/059(10 transnission of a packet by the cenfiiajyg
unit is a peviphesa unit chosen on the basis of predeterm p@@,&%b{,%{,@,a.
(3. Systemaccording to Claiml 1 or Claim1l12, wherein at | east one o
peripheral units is adapted to extract $tnming information fromthe
fixed-rate transm ssion of packets by the central. unit. 14. System
according to any of Clains 10 to 13, wherein the structure of the packets
transmtted on the network by the peripheral units is fixed and conprises a

data part and a.chec art. 15  System according t im14, rein.the
Gata bart JRGSRISIOGRIAS Y Ha PE g AoAgE AL Wit CUmReR Ehite BRSS Bheck
part is the result of an_  EXCLUSI VE- OR operation between the data part and a
random di giPrefetyuyih@dstihavi ng the sane length. 16. System according to any
of Clainms 10 to 15,, wherein the central unit is adapted to perform during
starting and re-stlar§ysean adcotdifg 8YShem i fenCiatm catd, Whein aflehst bhe oagiel ve
peripheral units connected to tinme network through e):change of packets. 17.
Syst em accqedphgal anémyisohd@tad nd toiricd dfainghefematibhefreentiial fixedifatd S
adapted to perform repeatedly during operation of the system

identifi catniaggmg;fsioaldfpaams Betlieveaneiidiheral units connected to the network
t hrough exchange of packets I1n order to identify faults in the system 1$.

Syst em accor di ng tgﬂg?%?ra;aegeokg&iﬂgr&g%ﬁg&%qaﬁsai ms1g W\gr gjh@reti{ugletcsﬁgela&gé of uni t

is adapted to trart al information Sane

peripheral théjgictlcem&n@%iJP@%%L% ctf%fnc%&%%ﬁﬁxgip’éﬁﬂh&ﬁi_ ﬁrﬁ[si i fixed and comprises

a data part and a check part.

e

15. System accordiné to Claim 14, wherein the data part and the check
pact have the same length and wherein thé check part is the vesult of an
EXCULUSIVE-OR operation between the data part and a 1'311dorﬁ digital sequedce
having the same length.

16. System according to any of Claims- 10 to 15, wherein the central unit
is adapted to perform, during stacting and ve-starting of the system, identification of
all the active peripheral units connected to the network through exchange of packets.

17. System according to any of Claims 10 to 16, wherein the central unit
is adapted to perform, repeatedly during operation of the system, identification of all
the active peripheral units counected to the network through exchange ot packets in
order to identify faults in the system.

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

19.  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 ceatral unit.



19. System according to any of the preceding clains, wherein any or each
peripheral unit is adapted to transmt digital |nformat|on to the ce m 20
uni t every‘,(}d.n%d receives digital information destined fOé nes le b
central unit 03/ 104907 - 28 1 1 JUL 2006 PCTIEi' 6J/05 U@’Qd“‘)éystem
according to any of the preceding clai érg _conprising a first peripheral
unit adapted to be electrically connecféed to the transmtting section of a
safety device, a second peripheral unit adapted to be electrically connected
to the receiving section of said safety device, said first and second
peripherals units being adapted to extract timng information fromthe
fixed-rate packe2® tSysfrsmriaseirdmgly anyeol derpreeadinriniancrosepmeng arfilver
adapted to activate the correspondi ng sections for a tine period of:

pr edet er mpegghatalr atit atdapasd tobe tehetimdlyscoohiegal ¢ theniragniitiingy smetibarof 4 21.
System according to Claim: 20, conprising a third peripheral unit adapted

to be el egifiycatdive, @M@ﬁ&%@ﬁc@h@nwﬂaﬁmtwH&gela@t@ku@;n cehnsRat hehesafel y
device, a fourth peripheral unit adapted to be electrically connected to the

recei vi ng cg%ue 8k o"‘f%'aglaé)if MaeRieCb¥d RY £R :.cs.@w? eﬁjm@n'q]gtg%u{rfﬂh

periphera uni ts elng a to extract timng 1nfo tion from the
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adapted to ac respondi ng 2&Ct i ons i od of

predeternined duratio the bg aj.d - i nfornation, wherein
sai d timeCPer! d’dma?ﬂﬂl %Hl%dfb&%ﬁ%fr ‘ﬁpg’gds%’e?%’&% %‘ n%%mdk’/{g}q‘%p SEHNS fg’f Her
temporall fime period of predetemmined duration and on the basis of said timing information.

1. System according to Claim : 20, comprising a third peripheral unit
adapted to be electrically coonected to the transmitting section of another safsty
device, a fourth peripheral unit adapted to be electrically connected ta the receiving
section of said other sa.feéy device, said third and fourth peripheral units being
adapted to extract timing information fom the fixed-rate packsts fransmission by the
cen‘tral unit and being further adapted to activate the comesponding ssctions for
another time period of predstermined duration and on the basis of said timing
information, wherein said time period and said other tune period do not overlap each

other temporally.



