1 Elevator having a nonitoring system The invention relates to a
lift with a nmonitoring systemaccording to the introductory part of
t he i ndependent patent clainms. WO 031107295 Al shows a nonitoring
system for status nonitoring of peripheral apparatus, for exanple
lift conponents. For that purpose the bus system has a bus, a central
control unit, which is connected with tHe bus, and several peripheral
appar at us. Each of these apparatus lies at a bus junction and
comuni cates Wi th the cont EpvatdHHaving ARRIMRoARg eUs. At every
point in time the peripheral apparatus adopt a specific status. The
control unit periodically interrogates the states of each peripheral
appar at us by wa ft us..The bus_is su i ed th ener by the
control uni Theterbensiatesd B b o Aegiee SRR oECre PASIrEK Parer
part of a bihs ijdepsidetipatefibazimadi vi dual peri pheral appar at us are
coupled to the induction |oops of the bus junctions by way of a Ilocal
antenna and draw el ectromagnetic energy via the associated | nduction
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However, thgep@;iodic interrogation of the status of the peripheral

apparatus by way of the bus has a di sadvant ageous effect. Since the
control unit actively interrogates each peripheral apparatus the bus
comuni cat eletbup isssugpied svith energabhthie moriral onjbarideupglied eleeirdnpigeetilinduction
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are expensive. 2 It is therefore the object of e present invention

to further inprove known nonitoring systens for a lift.
The advantage of such a monitoring system is the simple connection between the bus and

peripheral apparatus by means of the induction loops. A complicated and expensive
cabling of the peripheral apparatus is redundant.

However, the periodic interrogation of the status of the peripheral apparatus by way of the
bus has a disadvantageous effect. Since the control unit actively interrogates each
peripheral apparatus the bus communicates two signals for each interrogation and
peripheral apparatus. In the case of relatively short interrogation cycles, particufarly with
safety-relevant peripheral apparafus, and a relatively high number of such apparatus a
muitiplicity of signals is exchanged between the control unit and peripheral apparatus.
This means that the control unit has high computing capacities in order to process ali
signals. In addition, the bus is strongly loaded and provides high signal transmission
capacities in order to communicate all status interrogations. Accordingly, the control unit

and the bus are expensive.



The above-nentioned object is achieved by the invention in accordance
with the definition of the independent patent clains. According to
one exenplifying enbodinent the |ift conprises a control unit, a bus,
at | east one first mcroprocessor and a second nicroprocessor, which
are associated with a bus junction and which are connected with the
control unit by way of the bus. The lift is distinguished by the fact
that the control unit comrunicates an instruction by way of the bus
to the second m croprocessor to interrupt a signal transm ssion to
the first [iShoREBRERBONLIAS of Y pldBEnhichioMke RRREPFRRBR kidABhicing
st at us ness%%%nto t he contro unit. The advantage of this Iif

resi des i nS¥HRNSRBIE and reliabl e checking of the functiona
capability of the first mcroprocessor. In that case, the spontaneous
response behavi our of the first mc cessor is provoked |
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the occurrence of a risk state. In a preferred exenplifying

enbodi mrent at | east one code-carrying el enent and at | east one
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The cont acdiess st at us nmonitoring of a lift conmponent is particularly
advant ageous. The enployed sensor conponents conprising the

code-carry. nd, t he rea ts re.Q@rd sub
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capability of the first microprocessor. In that case, the spontaneous response behaviour of
the first microprocessor is provoked in that the second microprocessor interrupts the
transmission of the status signal to the first microprocessor and thus, for example,

simulates the occurrence of a risk state.

In a preferred exemplifying embodiment at least one code-carrying element and at least
one code-reading element are associated with the bus junction in the lift. The code-
reading element contactlessly reads an identification code from the code-carrying element

and transmits a signal to the first microprocessor,

The code-carrying element and the code-reading element preferably each have an
induction loop. The code-reading element contactlessly supplies the code-carrying
element with electromagnetic energy by means of the two induction loops. The code-
carrying element contactlessly communicates its identification code to the code-reading
element by means of the two induction loops.

The contactless status monitoring of a lift component is particularly advantageous. The
employed sensor components comprising the code-carrying and the code-reading
elements are hardly subject to wear in operation. Maintenance costs can thereby be



| owered and nonitoring reliability increased. In addition, the
code-carrying and code-readi ng el enents are, for exanple, obtainable
in construction as a passive or an active RFID systemas a
mass-production itemand are extrenely §conom c. In a further
preferred exenplifying enbodi nent the cdde-reading elenent transmts
the signal to at least the first mcroprocessor by nmeans of a data

| ine. The second m croprocessor actuates a switch for interruption of
the data | loferes-and ngpitedns religbilibhipeeashst i on of an energy supply of the
code-reading elenent. Finally, the control unit confirns the status
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buses and contro| units can,thus be enpl oyed. The invention is
Clarifiod CAMIRSOR Y EISSSCAN (Y RIPCS88 Rl | i n the fol | ow ng by

exenpl i fying enbodi nents and drawi ngs, in which: Fig. 1shows a first
exenpl i fyi embodi ment of t nitori stem w t swtch for .
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The advantage of this test resides in the fact that a continuing interrogation of the status
signals, which are received from the first microprocessor, by the control unit is redundant.
As long as the functional capability of the first microprocessor is established by the control
unit it is sufficient if the first microprocessor communicates a status message to the control
unit only on occurrence of a potentially risky state of the lift. The number of signals to be
pracessed thereby reduces. Less expensive buses and control units can thus be

employed.

The invention is clarified and described in further detail in the following by exemplifying

embodiments and drawings, in which:

Fig. 1 shows a first exemplifying embodiment of the monitoring system with a

switch for interruption of the data line;

Fig. 2 shows a second exemplifying embodiment of the monitoring system with a
switch for interruption of the energy supply to a code-reading element;

Fig. 3 shows a third exemplifying embodiment of the monitoring system with a



4 switch for interruption of a first data line and closing of a
second data line; Fig. 4shows a fourth exenplifying enbodi mrent of the
nonitoring systemw th redundant eval uation of the status value and
awthafirst switch for interruption of a first data line and a
second switch for interruption of a secénd data line; Fig. 5shows a
fifth exenplifying enbodi ment of the nonitoring systemw th redundant
eval uation of the status value and a switch for interruption of the
energy supply to a cudeb fasiterrptien effekiet datg e apd klorisg &f 3 sgeond data line;
exenpl i fyi ng enbodi nent of the nonitoring systemw th redundant

eval uation_of the status val ue and fwo swi t ches f?r I nterruption of

the energyFSupply t F"EWE GuPUFR £emylitgng rophodineng o BIRBIYING RySiefm with
exenpl i fyi ng enbodi medindafit evituanonidfahé ntatey vhiee abdt B with a first switch for

interruption of a first data line and a second switch for interruption of a

second data line;

Fig. 5 shows a fifth exemplifying embodiment of the monitoring system with
redundant evaluation of the status value and a switch for interruption of the

energy supply to a code-reading element;

Fig. 8 shows a sixth exemplifying embodiment of the monitoring system with
redundant evaluation of the status value and two switches for interruption of

the energy supply to a code-reading element;

Fig. 7 shows a seventh exemplifying embodiment of the monitoring system with
two RFID systems and a first switch for interruption of a first data line as

well as a second switch for interruption of a second data line;

Fig. 8 shows an eighth exemplifying embodiment of the monitoring system with
two RFID systems and a first switch for interruption of the energy supply to
a first code-reading element as well as a second switch for interruption of

the energy supply to a second code-reading element;

Fig. 9 shows a ninth exemplifying embodiment of the monitoring system with two
RFID systems and a switch for interruption of the energy supply to two

code-reading elements;

Fig. 10 shows a tenth exemplifying embodiment of the monitoring system with two
RFID systems and a switch for interruption of the data line or an alternative

switch for interruption of the energy supply to two code-reading elements;

Fig. 11 shows an eleventh exemplifying embediment of the monitoring system with
two RFID systemns, redundant evaluation of the status values and a first
switch for interruption of a first data line as well as a second switch for



two RFD systens and a first switch for interruption of a first data
line as well as a second switch for interruption of a second data
line; Fig. 8shows an eighth exenplifying enbodi nent of the nonitoring
systemwith two RFID systens and a first switch for interruption of
the energy supply to a first code-readi r"fg el ement as well as a second
switch for interruption of the energy supply to a second code-readi ng

el ement; Fig. 9shows a ninth exenplifying enbodi nent of the

moni t ori ng syst em wilbETERiien RS @Wéldééémahd a switch for interruption
of the energy supply to two code-reading elenents; Fig. 10shows a
tenth exenplifying enbodi nent of the nonitorin sxstem_with two REID
systens an 'ga"%/vm' t cIshPws aitwe!lh ?’EP&H"EYPFQWW@“(TgP@ £ Mesiteging ystem with two
alternative sw tch fRAIDIsybtemeURRHiniRn0bvdliticR BE fHRYsiSUP PhlMed Bnd Wewitch for
code-readi ng el enents; Fi '

enbodi nent of the nﬁﬂ??@tg%}é§gﬁg§ﬁ¥\%‘?@l Tfe’\\ﬁgtﬁgq%)ég éé%{ep‘gédundant
eval uation of the status values and a first
Fig. 13 shows a thirteenth exemplifying embodiment of the monitoring system with
two RFID systems, redundant evaluation of the status values and a first
switch for interruption of the energy supply to a first code-reading element
as well as a second switch for interruption of the eﬁergy supply to a second

code-reading element;

Fig. 14 "~ shows a fourteenth exemplifying embodiment of the monitoring system with
two RFID systems and a switch for interruption of a first data line and

closing of a second data line; and

Fig. 15 shows a fifteenth exemplifying embodiment of the monitoring system with
two RFID systems, redundant evaluation and a first switch for interruption of
a first data line and closing of a second data line as well as a second switch
for interruption of a third data line and closing of a fourth data line.

Fig. 1 shows a first exemplifying embodiment of the monitoring system as used, for
example, in a lift. A confrol unit 10 is connected with a bus 8. The control unit 10
communicates with at least one bus junction 30 by way of the bus 9. The control unit 10,
the bus 9 and the at least one bus junction 30 form a bus system. Within this bus system
each bus junction 30 has a uniquely identifiable address. Signals from the control unit 10
can be selectively communicated to a specific bus junction 30 by means of this address.
Equally, incoming signals at the control unit 10 are uniquely assignable to a bus junction
30,

Data can thus be sent in both directions between the bus junction 30 and the control unit
10 by way of the bus 9. The bus junction 30 has for this purpose at least two
microprocessors 4 and 5. The fwo microprocessors 4 and 5 are so designed that the first
microprocessor 4 communicates at least status data 1o the control unit 10 and the second

microprocessor 5 receives at least control commands of the control unit 10.



switch for interruption of a first data line as well as a second
switch for 5 interruption of a second data line; Fig. 12shows a
twel fth exenplifying enbodi ment of the nonitoring systemwth two
RFI D systens, redundant eval uation of the status values and a switch
for interruption of the energy supply t0 two code-readi ng el enents;
Fig. 13shows a thirteenth exenplifying enbodi nent of the nonitoring
systemwith two RFID systens, redundant eval uation of the status
values and a first switch for interruption of the energy supply to a
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two microprocessors 4, 5 can each be reahsed on an individual die. However, also only
one microprocessor 4 can be physically present. In this case a second microprocessor 5
can be configured in virtual form by means of software on the first, physically present

microprocessor 4.

The bus junction 30 further comprises at least one code-carrying element 1 and code-
reading element 3. For preference, the code-carrying element 1 is an RFID tag 1 and the

code-reading element 3 is an RFID system 3.

The exempilifying embodiments of the monitoring system according to Figures 1 to 15 are
explained in the following on the basis of RFID tags 1 and RFID systems 3. However, a
multiplicity of technical possibilities are available to the expert for realisation of a
contactless fransmission of an identification code between a code-carrying and code-
reading element. Thus, for example, combinations of code-carrying and code-reading
elements 1, 3 as barcode carrier and laser scanner, loudspeaker and microphone,
magnetic strip and Hall sensor, magnet and Hall sensor or light source and light-sensitive

sensor are also aliernatively usable.

Not only the RFID fag 1, but also the RFID system 3 respectively have an induction loop
21, 2.2. The RFID system 3 supplies the RFID tag 1 with electromagnetic energy by
means of these induction loops 2.1, 2.2. For that purpose the RFID system 3 is connected
with an energy source Vec. The energy source supplies the RFID system 3 preferably
either with electrical current or electrical voltage. As long as the RFID tag 1 is supplied
with energy the RFID tag 1 transmits an identification code, which is stored on the RFID
tag 1, to the RFID system 3 by way of the induction lcops 2.1, 2.2. The energy supply Vce
of the RFID tag 1 is only secure if the RFID tag 1 is located in physical proximity below a
critical spacing from the RFID system 3 and the induction loop 2.1 of the RFID tag 1 is
excitable by the induction loop 2.2 of the RFID system 3. The energy supply Vece of the
RFID tag 1 thus functions only below a critical spacing from the RFID system 3. If the
critical spacing is exceeded the RFID tag 1 does not draw sufficient energy in order to

maintain fransmission of the identification code to the RFID system 3.



Fig. 15shows a fifteenth exenplifying enbodi nent of the nonitoring
systemwi th two RFID systens, redundant evaluation and a first switch
for interruption of a first data line and closing of a second data
line as well as a second switch for interruption of a third data line
and closing of a fourth data line. Fig. 71 shows a first exenplifying
enbodi mrent of the nonitoring systemas used, for exanple, in a lift.
A control unit 10 is connected with a bus 9. The control unit 10
comuni cates with at | east one bus junction 30 by way of the bus 9.
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7 The RFID system 3 is connected with the first mcroprocessor 4 by
way of a data line 6 and transmts the received identification code
to this first mcroprocessor 4. The m croprocessor 4 conpares the
identification code with a list, which is stored on a nenory unit, of
identification codes. In this conpari sof the micr oprocessor 4
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Fig. 2 shows a second exemplifying embodiment of the menitoring system. The second
microprocessor § actuates a switch 32 during testing of the bus junction 30. When the
switch 32 is open the energy supply Vce of the RFID system 3 is interrupted. When the
energy source Vcc is swilched off the RFID system 3 institutes fransmission of the
identification code signal to the microprocessor 4 by way of the data line 7.



This test is carried out recurrently over tinme for each bus junction
30. Since during this test the control unit 10 cannot recognise any
real data about the status of the tested bus junction 30 the test
time is kept as short as possible and the test is performed only as
often as necessary. The test tinme is in%hat case | ar gel y dependent
on the speed of the data transm ssion by way of the bus 9 and the
response tine of the mcroprocessors 4, 5 and is usually 1 to_100 ns.
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According to these exemplifying embodiments the identification code signal is similarly



10 redundantly evaluated by the two m croprocessors 4, 5 by way of a

data line 12 or 13. In the fifth exenplifying enbodi nent the control

unit 10 during testing of the bus junction 30 transmts a control

command for opening a switch 36 to the Sﬁcond m croprocessor 5. In

t he open setting of this switch 36 the efergy supply Vcc to the RFID

system3 is interrupted. In the sixth exenplifying enbodi nent,

thereagainst, the energy sutp ply Vcc of the RFID system 3 can be
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tags la, Ib. In the exenplifying enbodi nents according to Fig. 7 to
Fig. 9 the two RFID systens 3a, 3b communi cate the detected
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unit 10 the instruction to interrupt the data line 15 to the second

m croprocessor 5 by neans of switch 40 and the second m croprocessor
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the data Irrlupnetor tﬁe s%t&shc% fl!ﬁreﬁemgplt(lzr{ Pe% gan? lsnglrmer or yhowevcgr,S m%]rcutor two g%erent
stati of preferably physically adjacent [ift elements. Correspondingly, in the case of a lift
installation, for example, the status of a shaft door can be monitored in redundant manner,
or two stati of a cage door and of an alarm button positioned on a lift cage can be
monitored, by means of two RFID systems 3a, 3b and two RFID tags 1a, 1b.

In the exempiifying embodiments according to Fig. 7 to Fig. 9 the two RFID systems 3a, 3b
communicate the detected identification code by way of a respective data line 14, 15, 16,
17, 18, 19 to a microprocessor 4, 5. Fig. 7 shows a bus junction 30, the functional
capability of which is carried out by means of reciprocal interruption of the data line 14, 15
by means of a switch 38, 40, Correspondingly, a first microprocessor 4 receives from the
control unit 10 the instruction to interrupt the data line 15 to the second microprocessor 5
by means of switch 40 and the second microprocessor 5 receives from the control unit 10



By contrast to the exenplifying enbodiment of Fig. 7, in Figs. 8 and
9 the spontaneous response behavi our of the m croprocessors 4, 5 is
provoked by interruption of the respective energy supply Vcca, Vccb
to an RFID system 3a, 3b. In the exenpllfylng enbodi ment according to
Fig. 8 the control unit 10 in each instadrfce instructs a first

m croprocessor 4, 5 to open a switch 41, 42 for energy supply Vcca,
Vccb of the RFID system 3b, 3a connected with the second
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In Fig. 11 the first microprocessor 4 controls a switch 47 for opening a data line 22



13 The advantage of these two exenplifying enbodinments is that not
only can a di sappearance of the RFID tags la, |b be sinulated, but

al so the mcroprocessor 4, 5 actuating the switches can al so preset
different identification codes fromthe gther mcroprocessor 5, 4.
This is of significance particularly whéf * several RFID tags la, Ib
with different identification codes can enter the reception range of
the RFID systens 3a, 3b. Depending on which identification code is
read by th etme%iheoﬁec%@braﬁwpfﬁceﬁwﬁ@@éé@%woﬁ@ sygtepys Spt Ik ndhat case the
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code- r eadi @ehrRlridaRNA e,[gbé)to%%aﬁmmaltaom gnal to the first
m croprocessor (4, 5). . Lift according to claim2, wherein the

code-carryi ng el enent (1) and the code- reading elenent (3) each have
an i nduct i THe émnwglem&d&aent oh BigC 08l @iffemaflidrh ghat lof FRNY 2 (RBbfar as the RFID
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two i nduction
example, the microprocessor 4 switches the switch 50 of the energy supply Vecb and the

microprocessor 5 swifches the switch 49 of the energy supply Vececa. If the
microprocessors 4, 5 function free of fault, these report simultaneously on actuation of a
switch 49, 50, since, for example, on interruption of the energy supply Vcca the RFID
system 3a fails and correspondingly the identification code is communicated neither to the
first microprocessor 4 nor to the second microprocessor 5 by means of the data line 25,
26.

Figs. 14 and 15 illustrate further exemplifying embodiments of the monitoring system. In
the first exemplifying embodiment according to Fig. 14 the second microprocessor 5
actuates a swiich 51 during the test of the first microprocessor 4. This switch 51 in a first
switch position connects the RFID systems 3a, 3b with the first microprocessor 4 by
means of the data line 27 and in a second switch position connects the two
microprocessors 4, and 5 by means of a further data line 91, In the exemplifying
embodiment according to Figure 15 in each instance one of the two microprocessors 4, 5
actuates a switch 52, 53, which in a first switch position connects the RFID systems 3a, 3b
with the other microprocesscr 5, 4 by means of a data line 28, 29. In a second switch
position in each instance the one microprocessor 4, 5 is connected with the other
microprocessor 5, 4 by means of a respective further data line 92, 93.



4. Lift according to one of clains 2 and 3, wherein the code-reading
el ement (3) communicates the signal to at |east the first

m croprocessor (4, 5 by neans of a data line (6). 5. Lift according
to any one of clains 2 to 4, wherein the second m croprocessor (4, 5)
actuates a switch (31) for interruption'sf the data line (6) or a
switch (32) for interruption of an energy supply (Vcc) of the
code-reading elenent (3). 6. Lift according to any one of clains Ito
5, wherein the control unit (10) confirms the status nmessage of the

first mcropgosRas@be (& RsePyvoraxkembifihg érﬂuscfafrﬁém&'.enthgt ﬁoheoﬁw 9l a
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conpri ses twile dfffefénOWen@ﬂcaﬁtﬁpmdes can enter the reception range of the RFID systems 3a,

3b. Depending on which identification code is read by the first or second microprocessor

4, 5, a positive or negative status value is generated.



an instruction is communi cated by the control unit (10) to the second
m croprocessor (4, 5), a signal transmssion to the first
m croprocessor (4, 5) is interrupted by the second m croprocessor (4,
5) on the basis of this instruction and ,  a status report is
transmtted by the first nicroprocessor164, 5) to the control unit
(10). 8. Comunication nmethod according to claim7 wth at |east one
code-carryin elenent (1) and at | east one code-reading elenent (3),
which are §58B8F ated with the bus junction (30), wherein an
i dentification code of the code- carrying el enent (1) is contactlessly
read by th? code-readin a signal derived fromthe
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wher ei n (4, 5) to interrupt a signal transmission to the first microprocessor (4, 5) so that the first

microprocessor (4, §) fransmits a status message to the control unit (10).

2. Lift according to claim 1, wherein at least one code-carrying element (1) and at
least one code-reading element (3) are associated with the bus junction (30), the code-
reading element (3) contactlessly reads an identification code from the code-carrying
element (19) and the code-reading element (3) transmits a signal to the first

microprocessor (4, 5).

3. Lift according to claim 2, wherein the code-carrying element (1) and the code-
reading element (3) each have an induction loop (2.1, 2.2), the code-reading element (3)
contacitlessly supplies the code-carrying element (1) with electromagnetic ehergy by
means of the fwo induction loops (2.1, 2.2) and the code-carrying element (1) contactlessly
communicates its identification code to the code-reading element (3) by means of the two

induction loops (2.1, 2.2).

4, Lift according to one of claims 2 and 3, wherein the code-reading element (3)
communicates the signal to at least the first microprocessor (4, 5) by means of a data line

(6).

5. Lift according to any one of claims 2 to 4, wherein the second microprocessor (4, 5)
actuates a switch (31) for interruption of the data line (6) or a switch (32) for interruption of
an energy supply (Vcg) of the code-reading element (3).

6. Lift according to any one of claims 1 to 5, wherein the control unit (10) confirms the
status message of the first microprocessor (4, 5) by way of the interruption of the signal

transmission by the second microprocessor (4, 5).

7. Communication method of a [ift with a control unit (10), a bus (9), at least one first



a switch (31) for interruption of the data line (6) is actuated by
the second m croprocessor (4, 5) or a switch (32) for

I nterruption of an energy supply (Vcc) of the code-reading el enent
(3) is actuated by the second m croprocessor (4, 5). 11.Conmmunicati on
nmet hod according to any one of clains 7130 9, wherein t he
status report of the first mcroprocessor (4, 5) is confirmed by the

control unit (10) by way of the interruption of the signal _
transm ssi m&prweqqqgorgg(%@ad RiSEFYSrBEERHEESsEA (4, §) which are associated with a bus

junction (30) and which are connected with the control unit (10} by way of the bus (9},
wherein the method comprises the following steps:

- an instruction is communicated by the control unit (10) fo the second
microprocessor (4, 5),

- a signal transmission to the first microprocessor (4, 5) is interrupted by the second
microprocessor (4, 5) on the basis of this instruction and

- a status report is fransmitted by the first microprocessor (4, 5) to the control unit
(10).

8. Communication method according to claim 7 with at least one code-carrying
element (1) and at least one code-reading element (3), which are associated with the bus
junction {30), wherein '

- an identification code of the code-carrying element (1) is contactlessly read by the
code-reading element (3) and

- a signal derived from the identification code is ftransmitted to the first

microprocessor (4, 5) by the code-reading element (3).

9. Communication method according to claim 8, wherein
- the signal is communicated by means of a data line (6) by the code-reading

element (3) to at least the first microprocessor (4, 5).

10. Communication method according to claim 9, wherein

- a switch (31) for interruplion of the data line (6) is actuated by the second
microprocessor (4, 5) or

- a switch (32) for interruption of an energy supply (Vcc) of the code-reading element
(3) Is actuated by the second microprocessor {4, 5).

11. Communication method according to any one of claims 7 to 9, wherein
- the status report of the first microprocessor (4, 5) is confirmed by the control unit
(10) by way of the interruption of the signal transmission by the second microprocessor (4,

5).



