Test nethod for an el evator systemand a nonitoring device for

carryi ng out wheomesisoeret hod 5The invention relates to a@crasronmsisad
for an elevator installation and to a nonitoring device for carrying
out the test nmethod according to the subject nmatter of the

i ndependent cl ains. Conventional elevator installations have safety
circuits which consist of safety el ements 10connected in series.
These saf ety ErERehed forgnielexator fystempandgmanitaring deyige for prryiggont e teshy
doors. Such a safety elenment may be a gQRéfCt. An open contact shows,
for exanple, that a door is open and a potentially inpermssible door
state has occurred. If an inperm ssible open state of the doors is
now identified with the contact open, the safety circuit is

interrupted. This results in a drive or brakes, which act on_the
travel Sof an TIBEVERHgREFatep a test BEBOgT Mrdevalos isiplation ard toprgongaringnt

speci fi cati oreMéd RO hEQAdHe Rkt Iﬁbtlﬁfa'a@e%%ﬁnéto%Ej@éthﬁlﬂeﬂﬁ‘(ﬂ&ﬁde{aa{de&”
el evator installation having a control unit and at | east one bus node

and a bus. TKBBus enabl es communi cation between the bus nodes and

the control unit. The bus node 20nonitors, for exanple, the state of
shaft doors using a safety elenent. The bus node has a first

m cr opr ocess &rrygrtong] devaisidpsinlationp haye safety eircuity whishgonsiss ef safelyeslqmentst

i Cr 0P 0CeSS QbnredtedRSLIREThebsafeBPderfing ddHitos RE k@ QS rARA 5t b oM
t he control unlt to convert said signals into an anal og signal and

to apply thedpessSuFh # Hfetnelement giay bep eaniast Arpren cutashiiows: drgiriede dubr

in turn measdues i naﬁtﬁép&erﬁlbmﬁﬁ{pe&qyﬁma&a&h@ﬁlaé&@ur&afﬁw el ement
and 25converts said anal o s@gnal into a digital signal. The second

mi cr opr ocessPPEREYPIESRTY e dors ieipAvt idgRtEIRd pith hectopngt gpen, the safety

i nformat i on. cf&itSs in-QpER TR edufts BialdAOE o trARS Nitidned: Jnrtﬁémrédaﬁoflaﬁs
nodes to the control unit in the formof digital signals or

requested byelﬁ‘f”éorcf’éhﬁtf’ﬁl?mgﬁli??lewrﬁ%fans of a query. If the saf ety
switch is open and the second m croprocessor consequently does not

measure an anal og signal, it sgont aneouslg transmts an item of
30negat i ve staf R seaiifation SO LY AT 0ok isnlosgia monitgsing peyicederan

operation of efeRforGh@NBLA hab S b @bt i n@ ARERNINh&ER and § bhsSThe bus
necessary to recurrentl test the proper functionality of the two

mi cr opr ocess BIes FW%‘&P‘W‘%P%WQ@H@ by aeried v the eqpiigbdls Bie fus nede
negat ipye st ahidsit@§ FoHcfampiBake dife $TRhHBYoot usthe 2 RARE1BBIME R busSode has a

first microprocessor and a second microprocessor. In this case, the first microprocessor is
designed to read digital specification signals from the control unit, to convert said signals
into an analog signal and to apply the latter to the safety element. The second
microprocessor in turn measures the analog signal downstream of the safety element and
25 converts said analog signal into a digital signal. The second microprocessor provides the
control unit with this digital information. This information is either transmitted from the
bus nodes to the contro! unit in the form of digital signals or is requested by the control
unit by means of a query. If the safety switch is open and the second microprocessor
consequently does not measure an analog signal, it spontaneously transmits an item of

30 negative status information to the control unit.

So that safe operation of the elevator installation can be ensured, it is necessary to
recurrently test the proper functionality of the two microprocessors, in particular the

second microprocessor if a negative status occurs, that is to say if a safety element is



- 2 - open. WD 2009/010410 Al proposes a specification signal test

for this purREss,zffsehd this test, the control unit traRgEkheizesssd
different digi ta? specification signals to the first m croprocessor.

The control unit can determine, on the tasis of the digital signals
transmtted or provided by the second m croprocessor, whether the two
m Cr opr ocessors convert the varving specification signals.
A Speci 1 cat P8R SO RPTHBATE R i e Bt LR R BRPPabHAR
a speci al si thiatestothe contohindhirdnbeitsspiierta degulspeeipdns égmafs to the fisecond

m croprocessor. i s provaked. The control .unit transmts,a, digital
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M Cr opr ocess dfansnvifiédodt peied by hesadodd miagsabeetsot, ovhatherahadwagnicroprocessors
specification signal having an error .value, and applies.it to the

SBf oty "ol ermpien SR Lir a8 el S fing g toe
The control whidro eXdnetios valinas § gmoiatkithibnopvhick §8Gportacapachase ofihé y
respond on the basis of the. det ectde anal(ggmﬁ)eci f.ti C titan si.gnal

havi ng an er P8RS BHRPGTEFOT 1§ PEOYRPa T i P Mol T aYts £ 18t SRedBRY o |
unit. If thesgnedhpeias ad éreod$alof wtihefisianitfoptoctstior whitleconbértsanid sigha imtb ber

ificati ' | X tl t he. tral it
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15m criopr ocespar safyeclapar atsimngatgt Bpeedult. Tha cohtta driaaipagethebecsid h
testable bus nodes is their still relatively.e nsive .producti.on,. In
the mass pr odRICPPaRFEY 4 theNaiHY fripad on thelkyis GRS detshlen RO praibcRyion
have a | ar ge sighalhavieg fre@tor vale dildec eddjl edigitalf signhleo pHiesatidl univViétHeseon i S
t herefore to provi.de 2 t est net.hod for dft‘lg elllevat]g.r installl ation and a
moni t ori ng d&SRERIERSOT digcpTral grihgre mepand thegihar speqiliganins R AR SOty
possi bl e to feameriad)khe cptited usiecdnlaesurio fiiat bath rg fide wicreprotelsop and the sécatd

t he bus nodes.. 25The object j.s achieved by a test nethod and a

moni t dFi ng dEUFRROSERD A R B Y ndependent claims. A first aspect
relates to a nonitoring device for an elevator installation having a
control unit and at |east e _hus node.. The s.node has.a first
i or opr o6s s snuAeS S i 5o Brfies BOE st RHEVS aliRRn & prpdoBlgnytn
t he bus node tigahas plodadtien vi thesd biitisodes] r@alh@idi daoihpdrealBMiacea fafe price
di stingui shedftlg% the fact that the first m croprocessor and the

(]

second microf ssor are connected w thout interruption via a signal
line. 20

The object of the present invention is therefore to provide a test method for an elevator
installation and a monitoring device for carrying out the test method which make it

possible to favorably produce the monitoring device, in particular the bus nodes.

25 The object is achieved by a test method and a monitoring device according to the

independent claims.

A first aspect relates to a monitoring device for an elevator installation having a control
unit and at least one bus node. The bus node has a first microprocessor and a second

30 microprocessor. The control unit and the bus node communicate via a bus. The
monitoring device is distinguished by the fact that the first microprocessor and the second

microprocessor are connected without interruption via a signal line.

An uninterrupted signal line is intended to be understood here as meaning a signal line



- 3 - which conprises a continuous conductor which, |ike here,
directly con 1 Croprocessors to one another, faqr I [ n
particul ar, §$§%€ﬁ§ Oghe whi ch consists of a pIuraIitng?ﬁégggﬁﬁﬁﬁﬂ
subel enents which are in contact is not-fonsidered to be a continuous
conductor or uninterrupted signal |line here. An uninterrupted signal

| i ne 5t herefore does .not conprise any subel enpnts such as sw tches,
safety el emenfichFPmpHges pogpin ‘é‘\?éﬂn‘ﬁf%f ﬁé hggﬁ‘g?’éiﬁéﬁltyé’o%eéts P cont act
with the si gnﬁbmbﬂop@sm toloaE ?Iﬁ)ﬂ&f, ftﬁh@arh@%tlgpm%ﬂar,aa §%ﬁgmd: VASEHEGhsistd dr?](e
noni toring device is_part of a test t hod. e net hod conprises the
fol | owi ng st é‘;?l‘?rgl{t%%f EFH’ttbrI‘?SiIS“]EFﬁ‘?“Eenfsr ch#re 18 egntagh ssaiof psifsishiodegnal t o
the first m composessdicior bidftéripted Fighil ORE RGEISQMidiérAntdisizhal lihe
signal to the second m croprocessor via the signal |ine and the
second®ni cr o4 ‘%%@EB?S 15t Wﬁ’&é‘%af{yﬁlébe%qnbewélsu 168 SPHRbes spfety Glemgpts pr the
Final |y, the liggrié0k thes subal@kdntsi a28in\Whbda@4ith tRQigahIama br PHHe b e Gitter.
corresponds to a signal expected by the control unit. 15The advant age
of this nonitoring device is that, during the test nethod, the

speci ficati ofn 5k@oal asbdch ARThdnittanddevich & paR BE & @bt nbidd. BNt omprises
converted in t@g first mcroprocessor is transmtted by the first

m cr opr ocess &t PLPWipEstEscR PP b PB RS Sopeciicatiop SsghRItha titse.  Thi s

i s because t Misoslo@Rark, thd Met HiorRPRBESorttABslilshifd sidhhib eRIs8s&@gsor and the
second m cropr.ocessor wthout jnterruption, with the result that the
second si gnalP“f'PRBeSHiF @‘é‘tﬂﬁﬁlgfelcl&‘?ﬁ%‘é:tﬂ‘g sqepRel InicFapFoCRRSe RIS dhesignal e
the second miircoREd GRS Faally,lthe dositrflaindt vesfed whthadNaidR DR eUsed ddatsphiR
signal line is arrﬂn%gd j.nside the bus node. Since this signal [ine
does not cont®d HERASFPEE &Y BReante@l Wifent s, such as a safety el enent or
a switch, and can be very short, its resistance is very small

Si gnal s can ngr fore he transmtted fromthe first m croprocessor to
the sdiond nilbt HPPYRELL GHs RPRPTpRAgyIqeiis ihitedusing fhyyfest mathed, the-specdfination ¢ h
25t he bus nodigndleasshilRRibyatie dohRol@uit 8@t thexﬁcoh%ﬁe@ﬁ'ftﬁ@ﬁﬁﬁlﬂ&ﬁ)fpﬁdcgs@@fl is
anplifier can accordi ngly be used. The bus node can therefqre be
produced in H2%gyHsd eﬂﬂgﬁffrff DIGIOBROSESPAE il BrP ISTORrOcEs QU Vieh g W Fiént  of

the test met Tl is BebRsCORISI@AI 1148 icbnrksthS First MicRoprfRSsof Ardakd @forai gnal
having a first value to . Ip response bus node

ﬁl bus node. | p t he od
provi des a sPHHAATOIEOT RYhopt Sereuptang ik thyaesult fat the sropw signal knediresily

verifi:es whetdhmects he fissemnchrdRbsdLandipectad nﬁ@ﬂ%ﬂb&s%‘iqﬂﬁbﬁ’éiaﬂarw th the
first transmtted val @gté The second val ue .can be associated with the

first value fh@RasREs Sadbntenhingds Hrogrddetdadss busspdn duce Bissiaaldipd
val ue expect gékshyt dohRinGan bddMiondNildmdnty, fuels RONGRY Qerhdh€or d Juich \aad b be! f
t he second val ue provi ded can beﬂgﬂilso,ci ated, the test has been

passed. |f tKSY W ELIYreYsrirs oyl imptaSieuahan thseelors Se knmuied fomhe first

first microprocessor to the second microprocessor with very little energy. In comparison with

25 the bus node described at the outset, a low-performance signal amplifier can accordingly

be used. The bus node can therefore be produced in a particularly favorable manner.

In a first embodiment of the test method, the control unit transmits a specification signal
having a first value to a bus node. In response, the bus node provides a signal having a

30 second value. The control unit then verifies whether the second value provided can be
associated with the first transmitted value. The second value can be associated with the
first value when the second value provided corresponds to a second value expected by the
control unit in response to the first value, If the second value provided can be associated,

the test has been passed. If the second value provided cannot be associated with the first



WO 2013/ 020806PCT/ EP2012/ 064541 - 4 - value, the test is considered
to not have 3,@@9 BAsSsRE. Furthernore, the first mcroprqﬁm(mmﬁﬁme
bus node rea t?’ue specification signal having the first value, whi

is transmitted by the control unit, and ‘%tonverts this 5specificati on
signal into a bus-node-internal signal which is transmtted by the
first mcropr OIC Stﬁeotlésttisocotnm erg t%?lgtcha = Bas(ngESSOI‘ via the signal

line. The second m Croprocessor reads ?ﬁ S SI'gnal, converts it into a
response signal having a second val ue and prOV|des the control unit
with the res e sig refer

speci ficati oﬁpgﬁedlﬁlﬁfe {ﬁg ﬁést1‘ cr%ptrg P°gi frt edlf:uﬁrn ?%’nr adr\jgl u &?ﬂl}:ﬁfmnfm%na

m Ccr opr ocess dnavmgmd Sirdt naltid) mlchusrtr@mmttvabylme amdro«tmntv end ®@nvertsithid o an

analog current s h a.curr ensi orres o the
P 09ar ot ebesTicHaf sigfl s s b st FRELHEGE RLRRBRATGEE 43, (1
M Cr opr ocess Gicrapldsas td the sanad mgro@wcmmvmsuhg pighal lioe. ﬂ‘heseemghal i ne.

Th d m i
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into a digit ahd siogidad théeankrabundt vathabawdspouserséambl. val ue corresponding to
t he neasured current value. The second m croprocessor provides the
control unit with this digital signal as a response signal. The
controb unit Ivepictines fwdnahlmlﬁmérﬂnehme@ﬁmiomigmts a\fﬁétu‘@ita]a:unh& value.
associ ated w &L[hh or corres mite

Val Ue. 20 | ndPEEE BYomRceiy ‘Ee&‘%?tm %ﬁ %‘B'ent Vta't“e °§"e”|56t ip g 5“3?%% current

specify a volstgagemhai duerentantérsizg) uﬁpronﬂmg tethe Arssdigitat hﬂﬁnt)ﬂah.dalﬂfdtel on
val ue or a code

e. M _Cr opr oc cordin |es
o el og st SrGiteRenal The hiEhisPri et HERS de RESPR It BR o
25Al t er nat i velgyal linBelHeiséc®hd nﬁmmmmmmareamp buresait ateddiyidf e asalg\al
havi ng a code val ue er abl orresponds de val ue of
e e {0 oG G BB Baied AERORORRS 2 et 3t TridSe 8L
by the secondedhdtopnoetsofrespaiigto ﬂIEOﬁH‘adlrétgduyremrvGMb diend s¢cond he
control unit. .The conversion,of tth Vgl ?1 tgp !rnto an, an1 99,
si gnal and bAVROPIRESSA PHIVIICE F © r@ Yot e rak e AdesPag ekt o s
m cr opr ocess @bﬁtrdl anidirmﬁemﬁﬁﬂhemtehe&md eurrennivdll® can BOabdcktadatiive, t he
code val ue ma nunber sequence. At | east two

queries havi ?S\RBH (ftggfgﬁ{ran%g%dfu%eg Y8 val ues are preferably

carried out during this test method. If the vaI ue of the response

si gnal provide ap.be as iated,.tw c t different val ues

of the Spaci TR OROG GBI b R EarTyEloathedy fablie bl S TRManly
value, a switched-on duratlon value or a code value. The first microprocessor accordingly

applies an analog signal comprising one of these values to the signal line.

25 Alternatively, the first microprocessor applies a digital signal having a code value which
preferably corresponds to a code value of the specification signal to the signal line. This
code value is read by the second microprocessor and is accordingly provided to the
control unit. The conversion of the digital signal into an analog signal and back into a
digital signal again in the first and second microprocessors is dispensed with here. In this

30 alternative, the code value may be any number or a number sequence.

At least two queries having two different specification values are preferably carried out
during this test method. If the value of the response signal provided can be associated

twice with the two different values of the specification signals, the test is considered to
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control unit preferably carries out the test nethod for the bus node
at recurring‘ﬁ%?%S@gpgyof time. The interval of time deﬁgﬁﬂg'ﬁﬁ”¥ﬁ%l

reliability of the first and second 5m cy-oprocessors used and is

between 1 and 100 s. In the event of negative verification of the
digital signal prOV|ded or if the test is not passed, the control
uni t takes mP&¥UICERPaSHdchange the el evator installation to a safe
operating state. 10 In another enbodi ment of the test nethod, the
control unit transnits a specification signal containing an error

val ue to a bude rel unit rg?fgfﬁ’aw CHHETOH the test BEtherbigr the besiods aleefering

M Cr Opr 0Cess QterMs &F thifd. Thy/ inRRNBNmeRPedds bf ﬁl%?éiffa&h%f‘ﬂﬁsrﬁit%nﬂe@&ﬁ of
the elevator installation is sinmulated during this'test. In th

case, fhe comtifreprogssiors wpaniisdbeweengd 7gd e 15being tested to

spontaneously transmt a response signal to the control unit. A

current zero_value, a voltage zero value, a frequen(y zero value or a
AT

swi t ched- on duthaeveahotzseaivg Brifisation ot destgighsiang! movifedzan ifhe tovt isagt ue.

One of these pzQEDERbMES whibtakkS GbashrQto %a%axh@ae&a@br HsBMk@ingo §GarOPEN
safety el enent designed as a safety switc code value can |ikew se

represent an©°DAdHREEEk ate of the elevator installation or an error
val ue.4420 In this case, the control unit transmts a specification
signal having an error value to the first mcroprocessor. The latter
reads in the%vfﬁ!oﬁ]é“‘é?hﬂ’ dignent pidle tgst gnegiod) thiveppirplging frapsnpitsie spegifisetiensignale

signal |ine cHslifige Erhﬁrd?ldﬁué‘%%%us e ﬁ%f‘gﬁﬂ%b‘f@h% ﬂ%@&ﬁﬁ%ﬁ-rseéoﬁéds in
this signal having the error value and spontaneously transmts a

response si gRBITORIECBRELXBIAFOPlemeniand repiepentsian snsefesisitq @fdhe dleratosi gnal

transmtted ByihRnfd snﬁalat@a gﬁrm%rtmg 365 B thi¥ b&ke tERBEIANE eShHR @Ae tub R&del S
an anal og or digital signal he invention is illustrated and

descri'ded i nbeipg @St%mpwm@é%w {ASFIAiG 2 EPSPANSG Bgriat bp thsfcopixd itk gurrent zero
enbodi ments 416k, b \WBltdgk G4 @Slue, A TreWitin€serPGilue or a switched-on duration zero value

corresponds to such an error value. One of these zero values is used, for example, to
simulate an open safety element designed as a safety switch. A code value can likewise
represent an unsafe state of the elevator installation or an error value.
20
In this case, the control unit transmits a specification signal having an error value to the
first microprocessor. The latter reads in the value and applies a signal having an error
value to the signal line inside the bus node. The second microprocessor reads in this
signal having the error value and spontaneously transmits a response signal to the control
25 unit. In this case too, the signal transmitted by the first microprocessor via the second

signal line is an analog or digital signal.

The invention is illustrated and described in more detail below using a plurality of
exemplary embodiments and two figures, in which:

30
fig.l  shows a schematic view of a first embodiment of the monitoring device; and

fig.2  shows a schematic view of a second embodiment of the monitoring device.

As described at the outset, the present monitoring device 10 and the present test method



fig.1l shows a schematic view of a first enbodi nent of the nonitoring

devi ce; and f"l"gé&ﬁ’g&% a schematic view of a second e"@?z@bé’ﬂ%ﬁ'}zm‘%ﬁsm
e for n

the nonitoring device. - 6 - are particularly suitabl use

el evator installations. Fig.1l shows a fi®st enbodi nent of the
nonitoring device 10. The nonitoring device 10 has a control unit 11
and at | east one bus node Thﬁjiontrol nit 11 and the bus node 5

13.
13 conmmuni cat® RAFEY ﬂBﬁ'ﬁtaR]ﬁ%orlﬂé? EXAO P89 be sent in both
directions between the bus node 13 and the control unit 11 via the
bus. The bus pode 13 it sel omprises a first .m craprocessor 14 d a
second nicroﬁ?%%ggﬁﬁﬁﬁf%?m#ﬁﬁngﬁPt eHPBWHB@&%@?%@}?gﬂnﬁﬂﬁnP%Qﬂgﬁggnd
M cr opr ocessQks 4fonabrundc Andlglégned bisnd@d¢h The oRiEInit Nakd tieeuf asder

recei ves specification sjgnal romthe control upit 11 and the
| Bt Cer Spr ovi dASOTHEPEHAY R GPUL T D £ BRgelcie s ptdh Poip GFHRUD R G the

response si gmwat Sode TR@ndMUS cdtddBunl3l 1iv6a Bk 5. TRy bue abded 3ticlBccngfrigésya first
elenment 16 viag a signal lipe 17.1, 17.2 outgLﬂ%éIhe.bus node,1 a fLrst
part 17.1 of TIHEPIOPGHREI4 PRGASCERAISTHIEPORessE s Hsdest SBrRRRTsiog 11 Al the
first m croprewess@iropkdectsor | @e sith abygel GRH a hénnRntadhSRendtdedned

17.2 of the signal |ine ouytside the bus no onnect.ing the safe

of cment 16t PEHE R URRa ock BeRELE 1 D5 e St ovididhgsppag wnft 1Y

i cr opp OEes S withﬁ%tﬁnﬁnhh@n%&em Bekighalbl DI tRE F@clﬁqe isla‘isgag)mecaa Ifte;ﬁia&gy to
one another wthout I nterruptiqQn vi a sign I.ne In e €, S
node. The coftFGRt fnfiga .“L%?l,aw‘??el%blu %7'%“%‘%83‘? ﬁ%s ngde,|a 5%?316?%@? 8{1&1‘3 ﬁ‘&ﬁ"’g
13 form a busingy&tig&he bitsiode it @inh U Ht sti@bproeneh | Ptoshd ety demiaseo
its own, unique address. _Me s%giéﬁgre set pb20b tween the coptroller

11 and a bus *AOHECTY R g A fit fog guisiderfhs bpdf EPEHInE MeriiHs ses
di gital speciefdnzat i6Q8 ilzisefdad midréprédeiof i 5. Finally, CledRitQGESPOEsdA 1 ¥ mid thbe
bus 12. In this case, the cg?trol uni t addre ses. a Earticulat bus [
node 18 and ¢ PCREESPhe Eh é‘&f’i"F‘?t%f’ta{P iOB%ané’aﬁ’h‘éﬂt Ponferaptqry g a signa
m Cr opr ocess Qe 1&insifibthetblid ®dde25m croprocessor 14 receives this
specification signal and generates an anal og signal
The control unit 11, the bus 12 and the at Ieast one bus node 13 form a bus system. Inside
this bus system, each bus node 13 has its own, unique address. Messages are set up

20 between the controller 11 and a bus node 13 using this address.

The control unit 11 passes digital specification signals to the first microprocessor 14 via
the bus 12. In this case, the control unit addresses a particular bus node 13 and
communicates the specification signal to the first microprocessor 14. The first

25 microprocessor 14 receives this specification signal and generates an analog signal
corresponding to the specification signal, which analog signal is applied to the signal line
17.1, 17.2 outside the bus node. The analog signal may be a particular voltage, current

intensity, frequency or switched-on duration value.

30 The safety element 16 shows the state of a safety-relevant element. The safety element 16
is therefore used, for example, as a door contact, a bolt contact, a buffer contact, a flap
contact, a movement control switch or an emergency stop switch. As a safety switch, the
safety element 16 is designed, for example, such that a closed safety element 16

represents a safe state and an open safety element 16 represents a potentially dangerous



corresponding to the specification signal, which analog signal is
applied to t | line 17.1, 17.2 outside the bus node. The

aggl og Si gnal‘g?rééfg@g 89 barticul ar vol tage, current inteRSi{Ep2012/064541
frequency or sw tched-on duration val ue.730The safety el enent 16
shows the state of a safety-relevant elenment. The safety el enent 16
is therefore used, for exa as a door contact, a bolt contact, a
buf fer cont acite a‘FFSﬁthérfﬁr%étfon a novenment control switch or an
energency stop switch. As a safety switch, the safety elenent 16 is
desi gned, for_exanple, such that a closed safety el enent 16
represents a ‘éhendhespiciveelont s sloead. biapeed micemiasessard Srsgiedent s a

potentially @aﬁlﬁlﬁéﬂﬂéfﬂly\@fé&%él%%nggggﬂogpégél% the s%na‘l ligd pie of

an elevator installation en the safety element 16 is cfosed, the
second®mi cr oSFEde the bps nasle afies teasuremeninthstspeondmeTonaressentesopvasts dice nt

16, the anal agask@nahlo@tifiay infila ¥ikihl §iSal SHGR&ond InREopldeeorBUiBlIge t he
bus node. After neasurenent, the second m croprocessor 15 converts

t he measur ed PEAYieR e Spgiabini Htitheheiigital sienali gnal . The second

m croprocessor 15 finally provides the control unit 11 with the
digital signal. The safety elenment 16 nonjtors, for exan;jp t he
state of a cAPe sehplgnent §paionitqrs, fonsaanple, o srieef arsbershaisdaspdionerofie

saf et yip el emepeselfholsSs bek aud s%?etpa&ne@nélstlm@mé Q8 awﬂb&%&@ﬁd@ms a
potentially dan%er ous state of the elevator installation. In this
\

case, the si §eisitiafly denegrpusistatq of th et instaflgfionplp shiperse ﬂ?esSlHnﬁlt linerldpt ed.

As descri bed1abgySide iHBBuSRAE N QDA QST aaévemﬁ@%&@ﬁmﬂc ro%&%og
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the second 1B5RineAtQBAQHRS RS ankBoe slghaitddh fo of e BRuREGP R second
nlcroprocessor 15 measures an ana 0g S|gna aV|n% an error val ue of
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vol tage value o
g an error current with a current value of 0 mA, an error voltage with a voltage value of

0 mV, an error frequency with a frequency value of 0 Hz or an error switched-on duration

value with a switched-on duration value of 0%. If an error value is now measured by the
20 second microprocessor 15, the second microprocessor 15 spontaneously transmits a

digital signal to the control unit 11 via the bus 12 on the basis of the measured error

value.

Thanks to the unique address of the bus node 13, the control unit 11 is able to accurately
25 locate the error. If necessary, the control unit 11 takes measures to eliminate the error or
to change the elevator to a safe operating mode. These operating modes comprise, inter
alia, the maintenance of remaining availability of the elevator in a safe travel range of the
elevator car, the evacuation of trapped passengers, an emergency stop or finally the
alerting of maintenance and service personnel in order to free trapped passengers and/or

30 in order to eliminate an error which cannot be eliminated by the control unit.

The safe operation of a bus node 13 primarily depends on the functionality of the first
microprocessor 14 and of the second microprocessor 15. In particular, it must be ensured

that the following steps are carried out by the first and second microprocessors 14, 15
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signal . The fSigPavigd epdity JeeW8or 14 applies this anal og signal to the
signal line 18 inside the bus node. The second m croprocessor 15
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The control unit 11 carries out this test method with all bus nodes 13 in order and checks
their resonance. That is to say, the digital specification signals and the digital response

30 signals provided by the respective second microprocessors 15 are verified or associated
by the control unit 11. If the specification signals can be associated with the digital
response signals provided, the control unit 11 recognizes that the first microprocessor 14
and the second microprocessor 15 are operating correctly when converting a specification

signal during normal operation.
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i nsi de the b hrecoselat 1 cr opr ocessor 15 nmeasures this
anal og signal and spontaneously reports to the control unit 11 in the
case of a pro met hod of operation. Wth a positive output, this
test guarant EE@ SEoRad tedveegTispentTaTirdont i tros af emg/fos pashbpi notle 1$.ds thiig s
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node 13 to the control unit . This second test is recurrent
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test time ischakoiiidererdsidhd Qﬁbr& sces!s%;@sﬁs@@ﬁ%mﬁé LipiPfedoyl2 the
bus 12 and 15is generally 50 to frequency of the zero

speci ficati Oqur@g?ceﬁF@bbﬁﬁH@ TRy Wﬁ‘rlﬁi it }pust be tested so that safe operation of the elevator

can be ensured.

20 The specification test with an error value is generally carried out at least once a day.

However, this test can also be repeated in the order of magnitude of minutes or hours.

Fig. 2 shows a second embodiment of the monitoring device 10. This monitoring device
10 likewise comprises a control unit 11, at least one bus node 13 and a bus 12 which

25 connects the control unit 11 to a bus node 13. In a manner corresponding to the first
embodiment from fig. 1, the bus node 13 has a first microprocessor 14 and a second
microprocessor 15, which are connected to one another without interruption via a signal

line 18 inside the bus node.

30 Unlike the first example, a contactless safety element 16.1, 16.2 is connected to the
second microprocessor 15 via a signal line 17 outside the bus node. In this case, the
contactless safety element 16.1, 16.2 comprises, for example, an RFID tag 16.2 and an
RFID reading unit 16.1. The RFID tag 16.2 and the RFID reading unit 16.1 each have an

induction coil. The induction coil in the RFID reading unit is supplied with electrical
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di gi t ab si gnalgnilayihagodtheutiotle val ue of the RFID tag 16.2 which has
been read out. In 15contrast, in the case of an open door which
constitutes a potential unsafe state of the elevator installation,
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i nterrupted. ﬁ ggd unit 16.1 therefore does not read a
code val ue of usertofi% '?f REEIVAIHG y, the second microprocessor
15 al so neasures a si gnal having an error value. In this situation,
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value to the first microprocessor 14. The first microprocessor 14 converts the

specification signal into an analog signal having the code value and applies said analog
signal to the signal line 18 inside the bus node. The second microprocessor 15 measures
this analog signal and converts it into a digital response signal having the measured code

30 value. Finally, the second microprocessor 15 provides the digital response signal for the
control unit 11. The control unit 11 verifies whether the code value of the response signal
corresponds to the code value of the specification signal. If the code value of the response
signal can be associated with the code value of the specification signal, the test is

considered to have been passed. The code value of the specification signal preferably
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- 12 - Patent clains 1. Atest nethod for an elevator installation

havi ng a congﬁggmgﬂgﬁ?gll) and at | east one bus node (lq%g?gggﬁgggﬁla

first mcroprocessor (14) and a second m croprocessor 5(1

control unit (11) and the bus node (13) léonmunicating via a bus (12),
and the first mcroprocessor (14) and the second m croprocessor (15)
bei ng connec g it hout interruption via a signal line (18); having
the follow nSE%etngnﬁ "M% he control unit (11) transmits a specification
signal to the first mcroprocessor (14); the first m croprocessor

(14) transmts the signal to the seco M _C[ Oprocessar vi a . the
Gomal 1ime (38 m et PO Sl b e2ess R ot B a1k
signal for tleeoniotde{l3uwhich Gdsk)firstamickoprioeesam (14) ahd ageednd(ndidoproedsidri es
whet her. the signal provided,.corresponds a signal expect b he
oomtrof umt U BBt GR0 HERRRRER (S el o SERERAD. B e

si gnal provi ded nligroproeesse Con andltheteetphiometsator((19)beldg chrtegetewitledt by
the control uni 11

t (. .at.inter of ti .3. The, test net as
e ood 1 cemetion Vad Sienn e Lo s Rlosndi s s b Bt e poeen
1I and 100 s. tlaﬂémt“béhepm&iatkidsreﬁmmoﬁl& tﬁ'kta]hiﬁiﬁgrobeﬁs@mm),ahe ﬁhempﬁl@ﬁeédsmg
cl ai ms, neas ei.ng t ake the,control unit. (11), . on .t asi s
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nmet hod as cl ai i n.one,of the.precedi clai np, characterized in
That 250 ne s Sl ketiren r@hebt S B i aTePomh es Nl bRt Saf ve.
a frequency wvatttgnnia(ilsw t ched- on duration value or a code value. 6.
The test nmethod as clained in one of the preceding clains,

characterized in that the signal transmtted fromthe first
m croprocessar ( 14he test métRodReRntkdTh ERDPT,ABESSAT provided by the second

15 microprocessor (15) being queried by the control unit (11) at intervals of time.

3. The test method as claimed in claim 1, the interval of time preferably being set

between 1 and 100 s.

20 4. The test method as claimed in one of the preceding claims, measures being taken
by the control unit (11), on the basis of a negative verification of the signal provided, in

order to change the elevator installation to a safe operating state.

5. The test method as claimed in one of the preceding claims, characterized in that
25 the specification signal is a voltage value, a current value, a frequency value, a switched-

on duration value or a code value.

6. The test method as claimed in one of the preceding claims, characterized in that
the signal transmitted from the first microprocessor (14) to the second microprocessor
30 (15) is transmitted via a direct signal line (18}, in particular a signal line (18) inside the

bus node.

7. The test method as claimed in one of the preceding claims, characterized in that

at least two specification signals having a different value are transmitted from the control



30(15) is transmitted via a direct signal line (18), in particular a
signal line 8%8 inside the bus node. - 13 - unit (11) to the first
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respectively provided by the second m eneprocessor (15) corresponds
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spont aneous| Py thegaatplpgit g1y gnal to the control unit (11) 109. A
noni toring device (10) designed to carry out the test nmethod as
clained in one of claims Ito 8, having a control unit (11) and at

| east &ne bus$ noddhe Eshmethadeas claipacddn pra-aficlaimsh 9/9s chetststized(in it and a
second micr ogﬁ&ﬁﬁmr&gﬁl;@avmg &?eﬁ:&%mls tﬁﬂéxﬁlttédlf}r)m %@qoﬁt%@uﬁyﬁlﬂe%

(13) communicating via a bus (12) first mcroprocessor

and the secomit Pﬁl@?lﬁmeé%)é§§b@nf( t115#01*:§@i wgt(éweawdwmer the sacond

interruption nﬂér@pr@cééogm 9dohf3§eo(1§1§}ransilr§ts alfnal IGe BRI Bid W) devi ce
(10) as claimed in claim9, the signal line (18) dlrectly connecti ng

the first mcroprocessor (14) and the second m croprocessor (15).

11. The noni boring, dewiotifs 4k (H dsdlgiemahp oft1fe @Jt n&l@a%d%n{e@lé&m
the signal |ine 20 18% bei ng arranged iInside the bus nod

of claims having a control unit {£1) and at least one bus node (13) which has a first
microprocessor (14) and a second microprocessor (15), the control unit (11} and the bus
node (13) communicating via a bus (12), and the first microprocessor (14) and the second
microprocessor {15} being connected without interruption via a signal line (18).

15
10. The monitoring device (10) as claimed in claim 9, the signal line (18) directly

connecting the first microprocessor (14) and the second microprocessor (15).

11. The monitoring device (10) as claimed in one of claims 9 to 11, the signal line

20 (18) being arranged inside the bus node.



