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- The individual safety contacts are relatively susceptible to disturbance;

unnecessary emergency stops of the lift system can therefore happen.

- The safety circuit does not permit a specific diagnosis; i.e., when the safety circuit
is open it is only established that at least one safety contact is open.

- A precautionary maintenance is not possible, since no indications about the state
of the safety contacts of the safety circuit takes place. It is thus not possible to
preventatively maintain the lift installation and replace worn safety contacts in good
time at a point when the lift installation can be shut down without problems, be it
within the scope of a periodic inspection, wherein, however, in many cases taking
the lift installation out of operation, which is not in itself necessary, is carried out.

- The availability of the installation can be restricted in an unnecessary manner,
since the detection of an open safety contact always has the consequence of
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placing the lift installation out of operation.



within the scope of a periodic inspection, wherein,
however, in many cases taking the lift installation
out of operation, which is not in itself necessary, is
carried out. The availability of the installation can
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It Whethekesfore pwfogﬁsaeﬁa équiglftiinstaliationgd imsthalfltate aith a safétyebus system

5 1 AR SR GRS e bS58 SR comprses

cohtydliupi) 4 gafefyaus éiviSor@ orandre b nodés., a safety bus and
one or nore bus nodes. A safety systemw th a safety
bus is described in Application EP 01810903.3, which

A ydESty sfy'sie@rdmﬁ al$afSgmBuenbd eescHbad. in 'NibﬁllmibﬁtBP Du810993.3, which was
fl'qlﬁliiﬁ?]dlé,gp n%ﬁ %ﬁgﬂe sﬁg? tsata&tyi.’tfll.fgs%gﬁgg%r@eqrpﬂ toenable a safe and reliable

manitatisg bf&hé@ﬁaft bBor@ of tid lifsihstadtiont appl i cati on EP
01810904. 1, which was filed on 18 Septenber 2001,

there is described a safety systemw th safety bus
In Wuqhe@bétemamcbmem OE810964.a] whalchomafiledtdre 18 tSxptember 2001,

g 855 PR A oSS BN SR gl evaaton o

théﬁél@of@bgeeﬁbedamﬁmrs at | east one bus node which can,
for exanple, be connected with a safety elenment in
order to interrogate the state thereof. Thus,

A éafétqrsyeﬂehomtiabatdty bnhnscommdeanmathe@ase of sdrae of trtehproposed forms of
n be ded. nmanner

il

erBBHISNL: AR e it oad PRIERGRE: farneirPe, B SFHRFieg it a safety

elemearg amt IdDdiIerCadﬂ h&artdglawethe?sttdmoall‘i@l'lengt Oﬂ'husﬂd!nfo?ma;tlon about the
ect | ve ety el enen af et

ndgiBiErs ek & dof cxelf S8hENE e biowElPLc 8 i, manner to

cos\m‘rﬁonﬁllh&mmlmloné afth aesafetp kiecuit, adeddtioadan hattdggeved depending on

erroneous i,nt tipns can happen. In particular,
the fegPeg WF@%’%@E{]W% eg e[) ng’af ety elenents of the

safety system by way of the safety bus nust be

e
exsmplet yndgfitednstafes omerrkmemhssmmwdtatinns feen i happeoluchni particular, the

mt%io%g? 88 gaf EH% sa%tSlaﬁq rﬁgﬁtgg?&e {afétggy{téﬁtbg %y éﬂﬁe%%*etf Bls must be

cast s gni
absolutely safe and reliable.

The object of the invention is thus to be seen in indicating an improved safety system of
the kind stated in the introduction, by which the disadvantages of the state of the art can
be avoided or at least significantly reduced.

The object is fulfilled by the features of claim 1 and the features of claim 9.
Advantageous developments of the safety system according to the invention are defined

by the dependent patent claims 2 to 8. Advantageous developments of the method
according to the invention are defined by the dependent patent claims 10 to 14.




The object is fulfilled by the features of claim1l and
the features of claim9. Advantageous devel opnents of
the safety system according to the invention are
defined by the dependent patent clains 2 to 8.
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the invention are defined by the dependent patent
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a schematic block circuit diagramof a first safety
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invention; and Fig. 3 .shows details of a third safet
Fig 28 o acbePal Rg TS HIE PHGEICOh, S4TgM Bf Jhgoqe satety system
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installation. The safety system 10 conprises a
control unit 11, at |east one bus node 13, and a bus
Figdl2B n or dsaows aetdilalof the seaonal safestsystenbatoseding tdithe invention; and
control unit 11 and the bus node 13. In Fig. 1 there
is indicated a safety elenment 16 which, for exanple,
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or nonitors a lock. As safety elenments in connection
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preset target magnitude is provided by the first
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"cammairdyetcansmitter”.  The presetting of the target magnitude is carried out by
transmission of a digital command or digital information by way of the bus 12 to the bus
node 13. A first analog signal corresponding with the preset target magnitude is provided
by the first switching means 14. The safety element 16 is acted on by this first analog
signal, as indicated by the arrow 16.1. The second switching means 15 are so arranged
and designed that they derive a second analog signal from the safety element 16, as
indicated by the arrow 16.2. The bus node 13 processes the second analog signal and
makes available digital feedback information, which is either transmitted by way of the bus
12 to the control unit 11 or is picked up by the control unit 11 by way of the bus 12 at the



and designed that they derive a second anal og signa
fromthe safety elenent 16, as indicated by the arrow
16. 2. The bus node 13 processes the second anal og
signal and nakes avail able digital feedback
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The comparison preferably takes place in the control unit 11 in order to be able to make a
reliable and safe statement about the safety element 16. The control unit 11 can thus
establish, for example, whether the safety element 16 is open or closed.

It is also possible in the case of preparation of the analog signal to undertake a qualitative
evaluation of the first analog signal, wherein the evaluation is not safety-relevant and can
therefore be carried out entirely or partly by the bus node 13. This qualitative evaluation
allows a diagnosis about the qualitative state of the safety element (for example, the wear
and/or the functional capability of a contact can thus be assessed). It is particularly
advantageous to carry out this diagnosis in the bus node 13 in order to minimise data
traffic on the bus 12 and thus not load the safety-relevant control unit 11. The result of the
diagnosis is provided as digital diagnostic information.
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current of 1A In this case the conparison of the

val ue pair (1A, 5V) has given the result that the
Therguatitabgsatoroparidoai (also ftenmetdi diagnosis) is preferably so designed that a certain

tolerance is taken into consideration. In order to return to the numerical example, the
interrogation chain was evaluated as functioning as long as the voltage deviated from the

voltage 5V by, for example, less than 0.5 Volts. It can thus be taken into account that

certain inaccuracies and losses are inherent in such an interrogation chain.

The tolerance or tolerances can be absolute or relative. The tolerances can also be

variable.



The qualitative conparison (also termed diagnosis) is
preferably so designed that a certain tolerance is
taken into consideration. In order to return to the
nunerical exanple, the interrogation chain was
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termed second S|gna| S,. The converter 25.3 can comprise, for example, a resistance
divider and a filter. The converter 25.3 is followed by a read element 25.2 which
processes the second signal S,. The read element 25.2 converts the second signal S; into
a digital magnitude Dy which is fed to a processor 25.1. For this purpose the read
element 25.2 can comprise, for example, an analog-to-digital converter.

The second form of embodiment is so designed that the bus node 23 carries out a
diagnosis by a qualitative comparison of the first analog signal S; with the second analog



connection 26.2 into the swtching nmeans 25.3. In the
case of an ideal switch 26 the current S, is thus
equal to the current S*j, i.e. there are no |l osses in
the switch 26. The switching nmeans 25.3 is, in the
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thes¢ontaotstate E&mﬂsidmétﬁwwwy@temﬂnt is a switch, in that the contact resistance
is ascertained. In addition, or alternatively, the bounce behaviour of a switch can be
evaluated. The resolution has to be sufficient for this purpose, since the bounce behaviour

typically falls at short voltage peaks and a change in bounce behaviour can be recorded
only if a precise evaluation of the voltage peaks takes place.

A further form of embodiment of the invention is illustrated in Fig. 3. In this figure there is
shown a bus node 33 which interrogates a safety element 36 with two redundant switches



the entire interrogation chain, inclusive of the
safety elenment. A further form of enbodi nent of the
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of the e

out art oma pure s et tire .
A il sl GRER 3o SURVRES SYSEN Brovida Gontia, SORIS 8o affich are appled to
tw@h%’gulaﬂé Btﬁrrént%obfdﬁs%@@nd)m.a. dﬁf@gﬂ@ﬁehskou}f:e 34lBeprovides a current
C r}% %%}'e fc’qtﬁr%t{eﬁ a{l(stts?g@sai§ j‘glpfqutggﬁtses%%af & ¥4 Aetlsperg\ﬁges Iascu‘?lrent which is
hes§les tteimwdfirst BighedB.i dihe \WteeélérﬂétﬁtaM z@am cdrﬁb?lsbofb”r(?@(ample a
behavi our of a switch can

d'gn‘té <8rane n CoNEED Whichs af f’FE‘?'\é’HQ "’\‘ 8&9"?'hYa§9‘?5dF‘68%'E‘de Dsar issues a
"odhoP 8ignaPSDEURGSteR YNNI Thd iRt Sldy sibAkiE B, Bhd B, in tum, with

e a Ch e in bo ehavj o
ther 86*1’%28'8" 6‘f g‘eas"‘ﬁtrc skis&lpse atf’P GHTERt éhfﬁ’ ‘lgf%@g the switch
36n%ari@8ats_t aleesmt shlalﬁe svﬁtcf\lm trhédnsf35.3n wiheegtifmﬁlsefems Mdsddh the current
nvention js illustra this fiqgur

s 165 Do Goh (3 sttt 3B 2 KRR e 21 HE PG 8 5 4.

safety elenent 36 with two redundant sw tches WO

2005/.000727 8 / 4/ 000393 36.1 and
The spdehiag,means ﬁémg g@“’c %f8§e"1fieﬁa'?"ﬁ FP”‘(?é’{éf%‘("Bi‘}h convert
thef QUrfBnef S*,&RACSH, IO lvolteg BRI HEARISSY. TiHe Voltahes B, and S, are here termed
seerﬂ%i%;e én%pé%(ﬂa?sg oAt ‘ﬁgpm%hedéanv‘%}%?%nﬁgpir pgé%& can comprlse for
exarﬁﬂélt fdgistarﬁjegjiﬂhérs%mewszhg c&m@rﬂemw @ andv85.4 are followed by a

re a urrent sources and
reddo RN, 352 Wi pRSSeE g snboRiuanaioo, onalF & Bl The read
elefiens B35 gofraferts_lhe Ebeonwammg s@ﬁulE@ ad 8, jrito\diglas neagnitudes D,
whuf:ﬁea gefj Ie$ g}rrlg?ﬁssgrdfgg 10\3 '%EB%E mits tl'wégqtprr?;gﬁcgc{i%gs%lgital feedback

mf@fng:tnbralbytvfayacwahe@onmwen 3212 tofthe hontrol ruattemhengad element 35.2 can
"cont ol

tar et ma ni t.ude S,
cop e, torss e PBF dif WP ATk SHAL ohyetSiEnal Sy one anlog-to-
digitalgroalertes,is prede3 thar signals St amd S4 afet donvertted thcsuetession staggered in

timSiirgnall{@osl' I f the swtch 36.1 is closed, the current
S ?’W‘(?ﬂﬁh the swtch 36.1 and as current S*1

in aswtching neans 35.3. If the switch 36.2 is

cl t it . .
Thrngﬁglgé 8'&{1 ﬁ e%%wg ni;ﬁ:lq,‘ svl\?q't\g? { %&#g:gﬂsa%t?%vlncﬁ%ggg a% the side of
thessaiféty Ieiemgennsﬁnsmaétrﬁs wnbnsﬁuetediirer,edumarh engnmes bptthe switches 36.1

r h _convert the currents S*1

anciﬁ@gp@ng qaﬁoogé ﬁf%@%g@meﬁd S4. The vol tages S2 and

S4 are here termed second analog signals S2 and $4.
Acc-:rot}ging WHe iﬁ\%n%oﬁ ?he‘)’ b&‘@god?e51 34 o #4 o5y R rs'osd%sigt‘ugﬁ that it comprises two

switching means 14, 15 or 24, 25 or 34, 35. A redundancy is achieved by this two-channel

design.

The safety of the bus node according to the invention can be reduced in that a bus node is
used with only one processor. In this case the processor is used not only for controlling
the write element, but also for processing the digital information of the read element. In



exanpl e, resistance dividers and filters. The
converters 35.3 and 35.4 are followed by a read

el enment 35.2 which processes the second anal og signals
S2 and S4. The read elenment 35.3 converts the second

wEPRkA&787 gnal s S2 and S4 intogdigital nagnit pdeeH206#000393
which are fed to a processor 35.1 which transmts the

th# %rgg%zrﬁondc{qngﬁn%gntzg%%fls? ﬁgpbegﬁ%qurs' Wh%%ngfdr%cém%gg@é’pa{ding on the

respleetivefielBbf Fse; for tectoniqal safety reasorex dri fenctmmelltga rof thoentire system,

nofPGir dr i, o Bl etk Cotin ) el B A fucton in the

reduhdaccyn ieswetr| the safatyesfthe renar(ees_y/gmnedan neverihetess egguaranteed by
mul ti pl ex e. Through the circuit AR, 0.
otrBp Sha RS oF oL B el S 5 E5 it p L TceR {edingshey can be 2
combonérhébf ses‘a&tty sestenmewith 36afety bos dchordingstockppditaticrt Bl 01810903.3
g %sﬂ 2 5}& Ha ner by the switches 36.1 and 36.2 and
mentiangeLindRe ItreAUEYP N oni t ored. According to the
|nvent|on the bus node 13 or 23 or 33 is so designed

est

Actgcg g tg Aﬁg grglen tor a 53 (%ﬁlqung bggﬂ h r\ggan%i/ & ghers gr ¢ontacts 36.1,
362veanchea muiitoredeisy grbus Tiodes3st eAypaof oftthe shitshingameans 34, 35 can be
so BB Lo 50 VAL ER, SI.PE Ao SBIR) oane 345 o
34dam 835t hanpBHde Fpother :pansaéthermtltcbmbynéans 3o a6 rcah lberuged for several

o s RSB 7 A MG b 5 i moars

34RG@ENIG4RD04800@DEB5that case the redundancy in part is
superfluous, which is prescribed, depending on the
respective field of use, for technical safety reasons.

Mahh etdruacds reqaire ayemind(ahmmstmctbrﬂ;fs’eesnrs ahdigeswitches. The form of

en{bggﬂ'\%%? gﬁ&pﬁ‘ r}aﬁé e e%arﬁcp ai?'@ts;_uitg@%@r é?lﬁm?ﬁguéﬁﬁbﬁﬁdgy

the entire system can neverthel ess be guaranteed by

Ho%ggnr ttnﬁaﬁ% ﬁ)gssﬁlgrwnﬂ?(ﬁggb?cwtsé&gro%égtbs po V“Frfopltor two different

ucedre ancy can
safetys elements. h Tmesﬁﬁstetegerrmm 36a‘c can chen@ort exampple adpcbﬁomact and the

se?o]n%l%%gtg e?fem Sé 9 rl:%q 5 ?fel' @Bﬁt9%%ﬁ ewgﬁﬁgééaﬂr?{égt of the lock

nven nasafeyeemsnt 6 Wit
costactt ches or cont acts 36.1, 36.2 can be nonitored by a
bus node 33. A part of the switching nmeans 34, 35 can
be separately constructed, as shown in Fig. 3 on the
Acberding tofa mnbersﬁnrmciﬁuengaoﬁmm ogthezngndion 3 gomgrol 3t 3is designed to

begtg%-%\%nﬁel W@Iﬁragﬂgtt Fﬁafnnteh%nﬁé\‘ték%g' {Re JGRLISpredettiAg of a signal

magnitude (target magnitude) and a second channel receives the digital feedback
information from the bus node.

A further form of embodiment of the invention is distinguished by the fact that the switching
means 14, 24, 34 produce pulsed first analog signals.

According to the invention the bus node 13, 23, 33 can comprise further elements. There
can be provided, for example, interface circuits which manage the communication by way
of the bus 12, 22 with the control unit 11, 21. Preferably here, too, two-channel is used,
i.e. a respective interface circuit is provided for the receiver side (switching means 14, 24,




swi tches or contacts 36.1, 36.2 in commpn, as shown on

the basis of the switching neans 34.1 and 34.2 or

35.1 and 35.2. Many standards require a redundant

construction of sensors and/or sw tches. The form of
wEhRRRgEAt shown in Fig. 3 isgparticularly setiaip804/000393

for fulfllllng such standards. However, it is also

0Ssi bl e wi the circuit accardin W3 10 I
3487 PaPSRet VB it Pa<a frelt s 57e Kidnt Tehylitef sl (svitching means
15epem@Bt 36. 1 can be, for exanple, a |ock contact and

the second safety elenent 36.2 can be a buffer

contact conpl etely independent of the |lock contact.
If Anabledhtegfates arel provided aharawmfespohdidg wemimupicatibes log is employed,

oG e B oS58 87 S ey i prposs

eath @ué dodproandidverndh oWn adestificetion wargnfor estampteaag@ivn address. The

i tude) and cond, channel. recej ves di,qgi t al .
C°F‘é‘3 AEWF') P’ﬁﬁﬁtﬁﬁ%ﬂ%?%‘?{ W'W&E% faraelynaoniyds a'sa'*Fa PFﬁr&PS of the desired
buf AbdR.0DNRTRE ddoRBEedbus hRid i tastdddressed Biy siié cgntios beid

by the fact that the switching nmeans 14, 24, 34
produce pul sed first anal og signals. According to the
Accordgt oo further et beéiﬁbdcﬁmeaﬁof B8 isamticw tipy fise stvitchihg means 14,

elLenents. Ther can r ov f-or exanpl e
247 i Aote S5epd nEEling SREARR L 2% e T8 HAT (ealseshapn integrated
ciregly Eavh dfhl@eéeumeij;%tedzaromts thehftesapndriatdg part andla dightal part.
Preferably here, too, two-channel is used, i.e. a
respective interface circuit is provided for t he

In aearhereforns iofl e;r(bsmintetin ioﬂ;;heniawrﬁioﬁéh, vathge \WDapplEal HOfrgR gignal to the
004/.000393 34 nd a.respective interface
saféf S| 3P0, G2UPol A REVEFIL e upiageBicd i can then be
unfiertakenivyrte swacting AeaRS 1835, 365for awoitads ear g derdvededirectly from the
[ ovj ded and a correspondi ng comuni cations log is
S%%?'&}’&B di fferent bus nodes can be individually
addressed by way of the bus. For this purpose each

Acggriwglotge aﬁ ar{p\%nh fiilor(%l q essg\ghl.rhgﬁtnéfi tf’l% ?lﬁ}ehﬁ&) t’f%t ﬁonvfe%r 25. 3 comprlses

control uni
antapgmsﬂétﬁbnonw ¢dupten evhichr cpevensthel signkd S& mito am oplicd skgsal oTh|s optical

sqn%ﬁ dtﬁg %gverge%f)apf?\%erer;@%rysn({@gf ﬁ}%dé 3&8& %c?tgagr Ino a voltage

resse e con cco
anﬂuanbeﬁummmmx@ﬁﬁeabodlnent of the |nvent|on the first

swi tching neans 14, 24, 34 and the second sw tching

means 15, 25, 35 are each realised as an integrated
Accondingi to. a Faxtheroform hefsembodimgntaokthecinventionstheheantioh sindrcomprises

m?arﬁglmﬁﬁ’crpg\[obvswgni?ori% %if {r%l co[?.l?éret over time. If too large a time interval passes
between the presetting of a target magnitude and the reception of a feedback, then this
can also be an indication of a fault or a problem in the safety system.

A further form of embodiment of the invention is characterised in that the bus iiode
comprises further switching means which allow connection with other elements, for
example sensors, actuators or displays. In this case the bus node can be regarded as a
hybrid circuit which monitors not only safety elements, but also elements not relevant to

safety.



In a further form of enbodi nent of the invention a
voltage is applied as first signal to the safety

el enent instead of a current. A conversion of the
voltage into a current can then be undertaken by the

wevdosabj7eg means 15, 25, 35 orpia vol tage can berderRnosadosos
directly fromthe safety elenent. According to a

fur her orn1 i rent _.of .the nti on
Thdhtol Fusheth BoSbraRS MERURh & BlaterdlF dh c3Rsiified hat it serves the
pukpdise hofcdeteetings at lfeasmagpaﬂt &*thei sufetyaeleopiti statessofgaalft installation

This optical sj y IS then converted at e receiver,. .
segftalio rofh e AL att PR Bk gleperieses YoPEh: aplatigaering
reactiondia thatrthé safepy ©,6638 edtheAoatvoldinitglireotsinfenvdnasrin ther lift control.

of enbodi nent of the invention the control unit

conprises neans which allows nonitoring of the course

over tinme. If too large a tinme interval passes

between the presetting of a target nmagnitude and the

reception of a feedback, then this can also be an

indication of a fault or a problemin the safety

system A further form of enbodi nent of the invention

is characterised in that the bus | ode conprises

further sw tching nmeans which allow connection with

ot her elenents, for exanple sensors, actuators or

di splays. In this case the bus node can be regarded as

a hybrid circuit which nonitors not only safety

el ements, but also elenents not relevant to safety.

WO 2005/ 000727 11 PCT/ CH2004/ 000393 The safety system

according to the invention is preferably so

constructed that it serves the purpose of detecting

at least a part of the safety-relevant states of a

l[ift installation separately fromthe actual |ift

control and, on occurrence of problens, of triggering

reactions in that the safety systemor the contro

unit directly intervenes in the |lift control. W

2005/ 000727 12 CLAI M5 PCT/ CH2004/ 000393 1. Safety

system (10; 20) of a lift installation, with a) a

control unit (11; 21), b) at |east one bus node (13;

23; 33), c) at least one safety elenment (16; 26; 36)

and



d) a bus (12; 22, 22.1, 22.2; 32.1, 32.2) which
enabl es communi cati on between the control unit (131,
21) and the bus node (13; 23; 33), characterised in
that the bus node (13; 23; 33) conprises first

wotdsmoeag neans (14; 24;  34)whi ch on di gi t @cT/CH2004/000393
presetting of a target magnitude by the control unit

CL(éAwI'S 21) acts on the safety elenent (16; 26; 36) with
I'rst anal og signal and second sw tching neans (15;
25 35) which derive an anal og signal fromthe safety

| enent, (16, 26 d. digital feedback
1'ien?o ﬂ?%% Xﬂqeg\%ﬁpl g@l)oé%?% 'ﬁ%‘%%h'tq';"&] unit (11; 21) by
way af thecdniel (diR(11227),22. 1, 22.2; 32.1, 32.2). 2.
Saf 10: 20 oL di to claiml,
cﬁasb %:/t 2%’3}%1%%1 g)p]e PH%\P%%@%:%?;{@ el emelnt (16; 26; 36)
i s @pe orathemstond safety dlaheatvi GiR6s 86k4and r el evant

o TN o M BETAS! 223 428 5990 by, S it

travel svetwéerntheavetrglamity(16,t21) anathiectius fodeIaBe23; 33),

oSBT R Y Inal e REE Bhfe or7 o blirissy MG SwEAGY meals (14: 24
34awhichtoa digitaipreasefting.of a ta3gelinagnitudelbythecontes unit¢1f,i2M s hcts on the

<ok thent L8 3 2l bAGT SREACARY s M 5PGfrears (1 25
35)nihich gqrrive essarsalag sigoahitiorartbe sgfesi glealent 416; 28f 88y and make digital

bR P RaBigrbagsh o RO e PR 388 8 22, 221
22(24821;, 332).1), which converts the presetting of the
control unit (11; 21) into the first anal og signal or
triggers a conversion into the first analog signal. WO

2. 2005afdy ystehd (PCTR2QH204IG 898 aim 1Sadhatactarisetieim thho;the safety

o B9 C48% bl S e e ARG SR ldpiria
(25.a]; 3%5lod) cotldtch converts the second anal og signal

i nt Q thelgékgcifoh?%]dfeedback information or triggers a
conversion o e second anal og signal .

c) buffer contact
d) flap contact
e) sensor
f) actuator
9) travel switch
h) emergency stop switch.
3. Safety system (10; 20) according to claim 1, characterised in that the first switching

means (14; 24; 34) comprises a write element (24.2; 34.2), which provides the first analog
signal, and that the second switching means (15; 25; 35) comprises a read element (25.2;
35.2), which processes a second analog signal.

4, Safety system (10; 20) according to claim 3, characterised in that the bus node (13;
23, 33) comprises a processor (24.1; 34.1), which converts the presetting of the control
unit (11; 21) into the first analog signal or triggers a conversion into the first analog signal.




6. Safety system (10; 20) according to one of the
precedi ng clains, characterised in that the swtching
neans at |least in part is an anal og swtching neans
(24.3, 25.3; 34.2, 35.3, 35.4) and that the bus node

w0 2845/08872733) conprises an anajpg-to-digital eerai26d/000393
a) which converts the digital presetting of the

: ' . d

5 Sor by k{0 2 Becb i @B B T e bus noce
(1A, éB}at:erdpmtetsm ptoeebsargR5.4n35.0) wtﬂ@mdnveam dweb#ec«hd cdnalog signal
lntg(lw Ipe Jééh&)sgﬁfﬁf(?r%@%og& rgl(ggrtg?%”{ge:%sgérb %%g{? analog signal.

preceding clains, characterised in that the bus no?e

o.{ 125l cFabaf Bt e85l B B0k Pl S GRIRE GRS, Ghgptersed
thairiblé ewitchiog alganatat Jeasévrapardis a:? aof}log Ismtﬁlgpggr(\)?rsl (@4.3, 25.3; 34.2,
a3t 357 612 ot WG A8 13500 oo eo s BT o v -ty gopeerer

systadm ( Mhicl2@pnweertsothei digital opresetting of ltise m:enttoltlanlﬁ(ﬂ 21) into an

uni.

carr i e UEY hohiile, W EfEsRBRes il tEarednston sinal o s
anal og siocgrrelated with tHeeﬁrst&emhxgdslgxmlamg Si gn?l h\gher ein

hi
b o ™SR B ARG D et

information. 9. Method for continuous checking of a

7. saf %taYetf’ %éﬁétgm ¢16020)293009c§|n€&%%>?‘1$2 8§ %Lﬁle!:@otl@g cl’am& ncp? gilcterised in

e safet npri’s
thatl rtﬂlet bt(slrlqdeZ(]])B, 23t33) easies outa huahtatmée:on(p]aasom 8f tha3irst aatalog signal

W'tbgﬁééi‘%f’% %?I% %’lgrgél%%fb%f( ’hta e ei’aqg%?q@ ﬁh%lﬂisst (a%glbg signal and

makestheniesualt pbbthe lvempagson amallabiatasdlgmahdlagmdsﬁp irfadmatiod.
the bus node (13; 23; 33), characterised in that the
followi ng steps are carried out: a) transm ssion of
8. di giSadty systemndDi 20) dogotding toorter of| claimist1 {016, ;chatjctered in that the

cor;t% fhwgy?‘%?gi&‘%;s ;oggs Ejﬁﬁ r’gal@}é d%@/pa?gor% EPtthﬁst(ajn%Io 2s%gclnal with the

segmdgemalmgigrlau(j@;ergm M:\mqv@ngarmndakesqelagegm me basis of the digital
prés@ftﬂ %E' ﬁ’{d@)faltfggd R M?Ql‘a’?ahgg@ 23; 33) in order to

prep st anal og signal whi ch corresponds with
t he target magnitude or is correlated therewith, c)

9. aPPMeidd P é?)fntlﬁl(;tﬁ% féﬂe%kmﬁgﬁloééga@ygﬂé erﬁc(fmog%) of |Ift installation,

I npression of th i rst
whereimthetsafetp system (36;)20)\womprissy @gomteor umid (1 1; 21), at Ieast one bus node

(1328 $5PAPHA003P3afety element (16; 26: 36) and a bus (12; 22, 22.1, 22.2: 32.1.
32.2), which enables a communication between the control unit (11; 21) and the bus node
(13; 23; 33), characterised in that the following steps are carried out:

a) transmission of digital information by the control unit (11; 21) to the bus
node (13; 23; 33) by way of the bus (12; 22, 22.1, 22.2; 32.1, 32.2) in order
to thereby preset a target magnitude,

b) conversion of the digital information by the bus node (13; 23; 33) in order to
prepare a first analog signal which corresponds with the target magnitude
or is correlated therewith,

c) application of the first analog signal to, or impression of the first analog
signal on, the safety element (16; 26; 36),




d) derivation or reception of an analog signal at a

safety elenent (16; 26; 36) by the bus node (13; 23;

33), e) processing of the anal og signal by the bus

node (13; 23; 33) and f) preparing digital feedback
wonbwvaoszron by the bus node ({43; 23; 33) for pCiraEH2004/000393

control unit (11; 21). 10 Met hod according to claim

0. Wi adRbaftor Robhiftn & HraRId Gofll dtCsdle didthent (16; 26; 36)

i nformation fon1s C
out by t Hy tbehus abdeifi3; 2(3133) 21), wherein preferably

S pos & pr & o iEa Tl Hnd § TR bus, Wfe, (Y 9399 aha
charfact erprewirigrdigitailfeeﬂbapk mfmmatlng bgfthe bes mode ¢43; 23; 33) for the

si gnal val uation of the first anal og
signal i SC%H%M E\e{'ﬁzﬁv\her ein the evaluation is

carried out entirely or partly by the bus node (13;

1023 Wiy Yeeo RS AFREGE A0 038 ' ik BBl e agna

Infglama’tloesandut\e feedbgik 'mformatlamal aagmrdmutbysﬂheamr@tml anitl€lrl; 20), wherein

orG8RKE4 sl 815 BB BR (RTIE R i bopi
characterlsed in that the bus node (13; 23; 33) on

1P’ OW&ﬁéJ]%a%rd{ngl toaélglh% %hgﬂag{eng&f eﬁ?att g%rﬁC%ﬁjng( Hf the analog

anal conversion rn ~or
SIgaataIaoguehth@I evaluatianhef dheifirstl ahaleglbsigrhali inf andentakem. wherein the

R R

constructed in redundant nmanner and steps a) to c) are

1222” ﬁ?dgr entr&% t(t)(?ngbﬁgf cl?m§c§f11 t%\%r%yérls%gqﬁﬂ{a}%ne B3 node (13;

23; 33) carnes out a digital-to-analog conversion in order to convert the digital information
into the first signal.

13. Method according to one of claims 9 to 11, characterised in that the bus node (13;
23; 33) on processing of the analog signal carries out an analog-to-digital conversion in

order to convert the analog signal into the digital feedback information.

14, Method according to one of claims 9 to 13, characterised in that the bus node (13;
23; 33) is constructed in redundant manner and steps a) to c) are performed by switching
means of the bus node (13; 23; 33) different from the steps d) and e).



