1 Lift with a nonitoring system The invention relates to a lift with

a nonitoring systemaccording to the introductory part of the

i ndependent patent clainms. WO 03/107295 Al shows a nonitoring system
for status monitoring of peripheral appdratus, for exanple Iift
conponents. For that purpose the bus systemhas a bus, a central
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apparatus. Each of these appakifttwith hinesnitdrirg $ysdenunct i on and

comuni cates with the control unit by neans of the bus. At every

point in time the peripheral apparatus adopt a specific status. The
control uThd mpmtioodéiaadsltg al Iifttvdﬂrangmhﬂmir@@s@ha&mrdirﬁg wetbb ipedugther @t of
appar at us The bus is supplied with energy by the
cont rol UtFI'P%( %%én@% {%EEG%'fnectronagnetl c induction | oops which are
part of a bus junction. The individual peripheral apparatus are
coupled t t | oops of bus n ns_b . of

antenna 18 ARUPAIEAL GredRes SoalelRg, S TRL' S8Ts ot Rins ol epfER =
| oop. By amparatbs,tfbeexarple tiftarompoopnts he-qpehatphepade memsaayatenahssaa bus, a
i nforns thec ntrol unit dent flcgélon code a

e aneral Bk MRy ool Js, pORoldd G 1R RGP Hpei et erigheral aprarptus.

t hi s i denkadhi mfahemam:mlaus lies abanbnm]unntrmrt andnoramuoicates withethe eaditrol unit by

status to a s cp her al f ch

o or | nECRyeahe phs AL o sP ot BERAE B Herohed BEHARHE 08 4 e baus.
peri pher aTheaq:qmbammspetmdrmHmmtemrfogeiee tmmslatasmleabimpgmheml appgrbiusdtyerhy of
and expen[ﬁﬁée cabling of the peripheral apparatus is redundant.

However er| odic interrogation of the status of the peripheral
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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, particularly with
safety-relevant peripheral apparatus, and a relatively high number of such apparatus a
multiplicity 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 all
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 aZsecond m croprocessor, 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
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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
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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
processed 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
second data |ine;

interruption of a first data line and closing of a

Fig. 4shows a fourth exenplifying enbodi nent of the

nmonitoring systemwth redundant eval uation of the status value and a
with a first switch for interruption of 4a first data line and a

second switch for

interruption of a second data line; Fig. 5shows a

fifth exenplifying enbodi ment of the nonitoring systemw th redundant
eval uati on of the sswitchfonaterraptiondofa fisl datlifeoand closing ofpt $emendataHime;
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interruption of a first data line and a second switch for interruption of a

second data line;

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;

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;

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;

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;

shows a ninth exemplifying embodiment of the monitoring system with two
RFID systems and a switch for interruption of the energy supply o two

code-reading elements;

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;

shows an eleventh exemplifying embodiment of the monitoring system with
two RFID systems, 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 RFID 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 exenplifyi ng enbodi nent of the nonitoring
systemwith two RFID systens and a first’ switch for interruption of
the energy supply to a first code-reading elenent as well as a second
switch for interruption of the energy supply to a second code-readi ng
el ement; Fig. 9shovistearupiior ¢f scsesnpdl détgiling: enbodi nent of the

nonitoring systemwith two RFID systens and a switch for interruption
of the energy supply to two code-reading elenents; Fig. 10shows a
tenth exefipl1% yi ng shosd weiith eempliyingembaimeryg of thetraonitering systemRAthDwo
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enbodi mrent of the nonitoring systemwth two RFID systens, redundant
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 energy 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. 156 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 control unit 10 is connected with a bus 9. 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 two microprocessors 4 and 5 are so designed that the first
microprocessor 4 communicates at least status data to 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 nent of the nitoring systemwth two
RFI D systens, redundant eval uation of tg‘e) status values and a switch
for interruption of the energy supply to 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
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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 exemplifying 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 transmission 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 alternatively usable.

Not only the RFID tag 1, but also the RFID system 3 respectively have an induction loop
2.1, 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 Vcc. 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 loops 2.1, 2.2. The energy supply Vcc
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 Vcc 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 transmission 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 intérruption of a third data line
and closing of a fourth data line. Fig. 1 shows a first exenplifying
enbodi mrent of the nonitoring systemas used, for exanple, in a lift.
A control unit 10 is connect ed with a bus 9. The control unit 10
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mode of functioning of the different bus junctions 30.

Fig. 2 shows a second exemplifying embodiment of the monitoring system. The second
microprocessor 5 actuates a switch 32 during testing of the bus junction 30. When the
switch 32 is open the energy supply Vcc of the RFID system 3 is interrupted. When the
energy source Vcc is switched off the RFID system 3 institutes transmission 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 tife test is performed only as
often as necessary. The test time is in that case |argely dependent
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Figs. 5 and 6 show a fifth and a sixth exemplifying embodiment of the monitoring system.

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 junctign 30 transmts a control
command for opening a switch 36 to the d&cond ni croprocessor 5. In

t he open setting of this switch 36 the energy supply Vcc to the RFID
system3 is interrupted. In the sixth exenplifying enbodi nent,

t her eagai msitindaritly eeaieatgy by tipptwp Nicwopodcashers RES Dy sway toé mdataclineg 1ieor 13.
interrupted by two switches 37 and 38 which are respectively swtched
by the second or first mcroprocessor 5, 4. In the absence of the
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unit 10 |ns PuCtTon 1o err a line 15 to the second
m croprocessor 5 by neans of smntch 40 and the second m croprocessor
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the data i rs m croprocessor
monltor the status of a lift element in redundant manner or, however, monitor two different

stati of preferably physically adjacent lift 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 exemplifying embodiments according to Fig. 7 to Fig. & 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 39, 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 respectlve energy supply Vcca, Vccb

to an RFID system 3a, 3b. In the exenpliflyi ng enbodi ment according to
Fig. 8 the control unit 10 in each instance instructs a first

m croprocessor 4, 5 to open a switch 41, 42 for energy supply Vcca,
Vccb of tithe iidflubtieyistieterr8pt th8 datadine ddtte theniilshmidnepressseordd by means of switch
nicroprOCQfsor 5, 4, and conversely. In the exenplifying enbodi nment
according™o Fig. 9, thereagainst, the two m croprocessors 4, 5
actuate the same switch 43, which interrupts the feed of the energy
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m croprocessor 4. In this test the second m croprocessor 5 actuates a
switch 44 and thus interrupts the data line 20. In an alternative
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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 fromthe18ther ni croprocessor 5, 4.

This is of significance particularly when several RFID tags la, |Ib
with different identification codes can enter the reception range of
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m croprocessor (4, 5) to interrupt a signal transmssion to the first
m cr opr oclasthe exérdplifhihg sondodatertt lrecdriiingtto rRig ri@pthecaesay supply Bdc of the RFID

transmts_a, statys ssage to. .t control unit (. : N I
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code- r eadiangmetiedate atsign3) totthansmirdl snik18i gnal to the first

m croprocessor (4, 5. 3. Lift according to claim2, wherein the

code-carrying elenment (1) and the code-readi ng el enent (3) each have
an i nductTrenetemapifyiry &émbadigient bhEigc 08 eliffeesiffiomgthet enigt 12 Bjsofar as the RFID

contactl ess sypplies it he code-carryin | enen 1), W, th
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and t he chés: emrgysupplies ¥Foen Vet rarcba irdoiduadys bwitdheduiittiycateparate switch 49,
identificatiQn code.tp the code-readi ng el . f .
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microprocessors 4, 5 function free of fault, these report simultaneously on actuation of a
switch 48, 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 switch 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 swiich 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, &
actuates a switch 52, 53, which in a first switch position connects the RFID systems 3a, 3b
with the other microprocessor &, 4 by means of a data line 28, 28. 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.



5. Lift according to any one of clainms 2 to 4, wherein the second

m croprocessor (4, 5) actuates a swtch (31) for interruption of the
data line (6) or a switch (32) for interruption of an energy supply
(Vcc) of the code-reading element (3). 18. Lift according to any one
of claims 1 to 5, wherein the control unit (10) confirns the status
message of the first mcroprocessor (4, 5) by way of the interruption
of the signal transm ssion by the second m croprocessor (4, 5) 7.
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8. Conmmuni cation nmethod according to claim7 with at | east one
code-carrying elenment (1) and at | east one code-reading elenent (3),

whi ch are associated with the bus junction (30), wherein an
i dentification code of the code-carryind4el enent (1) is contactlessly
read by the code-reading elenment (3) and a signal derived from

the identification code is transmtted to the first m croprocessor

(4, 5) byCLAMSode-reading elenent (3). 9. Communication nethod
according to claim8, wherein the signal is communicated by
means of a data line (6) by the code-reading elenent (3) to at |east
the first1.m crigpmithessarro dnit 50), a bls (SGoatrieast cad ficsh migbpodessoc ¢4, &) agd a
to claim9
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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) fransmits 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}
contactlessly supplies the code-carrying element (1) with electromagnetic energy by
means of the two 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 (Vcc) 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 lift with a control unit {10), a bus (9), at least one first
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microprocessor (4, 5) and a second microprocessor (4, 5), 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) to 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 transmitted 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 transmitted 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) fo at least the first microprocessor (4, 5).

10. Communication method according to claim 9, wherein

- a switch (31) for interruption 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).



