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position is i M abswute edinddyvewniey (HEX) i compateditodEnd PRIMARY PGSITIONESThu:0 be equal
to "000". More, generally FINE PRI POS is divided by "1000" and the result
i s added 't o COARSEMRISPES|_ Vi) FI[IEPROFIED)-PRI_POS(N{)It 171000k B&Bex r enmi nder .
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I rect y y I'TE on. coarse {ra 6) |99 otSea co
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whi ch is NMegseirAde | POSIRG5aBlo BO0E OMES gendif, SRS GHIGELN BOSAS Bikioddty 0" CanblEnd resutt
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upon the fifedo pgual 1968 prAvapriate Viie imBEiREINgieragBplatior phe ydele.coar se position is
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is conplete, then t |rTe p | omr | s a posi %&f . The second

met hod is tgQp érwat&cdaliiﬁe%%ﬁ%‘%ne%?édtuﬁ %mﬂweé‘dﬁhéy by measurement.
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conpl etion s h&}eaetuaéwpwshed By thé tsfowing SIgbritiins’ Rpred3ER iIPHEX (2 @mblemédy: Met hod
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fully below) are used to maintain the integrity of the data. The absol ute
sésgndary v&iequimary vélpiiXpnd the seoendery eelocity givantabeye BRERGIHDARIN RESHCTIOGhst Thugwarsed O
ABSSEC  VEL ¥ a-poaBE Gvrabisiipdicple S FUIPCEY Ha-dpie) by’chqngind Hhe &ipn bit. ( 60/ T) HEX where T
= cycle tine, WP%F“P@R sianalrefareblyl in Pepsidedyip [assagiatiom With thelsanggucensysterp &r siger-2pned
necessary agafeé)' gl“’& he Softwisg pof Rreferphle piregsep ffaft cfipcovery o394 Rytomatich{saeYeyngnd two

si tuati ons. "%é'"kéc,‘%% ?%H\é‘lﬂ) prgfetablie ategispah if) TREitalq WP?cPWn%f the nauess 4
in HEX(2 ssy dle ooo SEC

ar C x : 9 t 2
S %‘iag’é gﬂ; E‘EQ Ty Eﬁ%ﬂ% ‘f‘?%}:%?l%ﬁﬁs. : M:cf"e% Pyt
I nal in; fof 843 ||9ec§ sqp 5' gnal

&Q« ppli tg
preferably iI's |tl% %Xézgagﬁ's@t ggséﬂé leé?i@. Jg% ;tﬂ;r ?F’:R&%F h%séo&‘ﬂouro(h-ec& rpm)
door - zonggl RduRbYs N U ot $la B! (R TheSihcrs mgffalﬁl. threshold
di scovery apg b%UfopéF@h 16, 27836 E fwhich @sndstfww.tﬂwmnd&mﬁet&%ﬁéa Q% Bl IniaSs dffu ors
RS- 422 t ype},nepfaetﬁfoad) r/alta&tivel SiRek sgded SiClol dxbrabis; 12.00DACHS RM). Ohe blbBd bRBHS
system to t Bieuiebedcinato it @ lobdt & 15)5rh &t incilie, for exafhpld] S 40.5) s SralsterBas K
signal is prowitiaetdnpbickgh, pastiien inbaatisrie repebeted fohst leaEgnt houl eexahpls)ahaGuldny
is s5 power failure. The data is updated in memory preferably at least every ten (10ms.) milliseconds (for
example).
The primary advantages of the invention are its safety, reliability, exceptionally high resolution and
accuracy, serviceability, and relatively moderate installation cost.
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i the rmt:i on command subsystem (MCSS) and the power supply subsystem (PSSS,""
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For a oounterclockwuse rotation of the input shaft, the "x4™ "XY"-track counts preferably are measured
between downward transitions of the "BS0" and "A™ tracks. This procedure assures the use of the same
mechanical reference points in the instrument.

The count can go to, for example, four thousand and ninety six (4,096), which is "1000" in hexadecimal

65 form ("HEX"). The last HEX digit is called the "remainder”. The scatter of the remainder numbers
. determines the quality of the position transducer. '

It is desirable that the remainder, as defined above, shall remain within a boundary of plus or minus two
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(zones 0 to 255 decimal). The laStEPddﬂis 9935‘31t he remai nder nunber. The
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of the input shaft, XY counts are determ ned froma downward transition of
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t ransducer instrunent. Similarly for clockw se rotation of the input shaft
icoarse secondary position is found b%PI)lé%g 9dgierm' n- ing the nunber of JK
counts between an upward transition A ) ? ‘he imredi ately follow ng -
upward transition of B. The JK count is next referenced to the primary fine
count by nulthd féthddgo poitidd 7/ 256. The 25 truncated portion is then truncated
fromthe derived XY count to obtain the coarse position. The truncated
portion is cudtrimag Veleityquadr at ure remai nder nunber. For counter-cl ockwi se
rotation of the input shaft, JK counts are determined froma downward
transiti oA of THetabsouteeprimasytveldeitythifed  computesi flomdie REHMNQ(POSFH@N dbem se position
and quadrature renmai nder nunber are defined as before. As above, the
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nmp 'd % {t/ exam qtnres adu hc}d aong  po lth to reg wnttg gue etl}od ?
transm ssi on.q e Cco TSt or ve ?/ close™t rs

in a cycle to-assure accuracy. It should be noted that the velocity is
det er m negh UgoltRladPodidcy® data fromtwo previous cycles. 20 **Secondary
Position The secondary position as a HEX nunber consists of:

The absolute secondary velocity (HEX) is computed from the SECONDARY POSITION. Thus:

ABS_ SEC__ VEL(N)= [ SEC_ POS(N-1 )-SEC_POS(N¥2)] * (1/1000) * (60/T)uex
55
where T = cycle time, which is measured in decimal seconds.
For T=10ms, (60/T) is HEX number 1770. The above expression should be scaled to a 0.25 rpm/count
by multiplying by four (4). To get the SEC__VEL from absolute value when the velocity is negative, 800
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125 SECPOS = ( COARSESECPOS* 1000 + SEG- FI NEPOS) *(101/ 100)[err]
where SECFINE_PCS is derived from #},( Q@y? gp and SEC- FI NE POS=000 at. the
end of each coarse secondary posit 9 erm ndtion*cycle. Two basic
techni ques or nethods exist-for the determ nation of secondary position
once the tRBOSDHEBS addbd toShesABZSMSBAS viaeen i nitialized. The first method is to
updat e t he ce&rmnqmosumlmmbamtw_pmn TRFHEN B FPPHEX ates11.75\em  SECFI NEPOS =
FFO, the coarmaesm)s\fﬁu should be isubgacedns ednily a@rage 06N atpedavichf, SEG»@hNE . SPERlyits
reset to "Gl miliMgores (#ro8me)prigr to BRSHEINEPOS s di vided by "FFO' and the
reswlt iss added to COURSESECPOS, and SECFI NEPOS is reset to_ the remainder
(I ocal rennl"iﬁd'@?ﬁon not the previously 35 defined remai nder nunber). I|f
SECFI NE POS atlve COARSESECPOS . shoul'd be decrenented, and
SECFI NEPCS, r Zﬂ‘&’&&o‘ %Iﬁ’ 'l“ at'%ﬁf ‘%%@F’Fﬁ %sﬁt'?ﬂ giardhesfirst powgs “558@“? | 3jRauet et
al ways be ﬁﬁpﬁeéf‘?é Y tﬁ?ﬁl

pOS it O % %’%x utD g’g Ie or sh ggls% p%hﬁvb %w?ﬁ%ﬁgyﬁr: l%:;éé% |s Ae’grmﬁ%?@ée
rreasur emano M) ys{e ¥
@ et

%w O di

SRR Qcsz%L
| medi at el .am e R R)Om i s ot AR
be used,; TGgaRERGN afggeil U&ldjnd?ﬁe&h% g,pever there are no d| rectlon

reversal's QUNhdGarsiie T8d3M r&mﬁmﬁe 6 QRRES - and\ sBloRdEl BEMIBIAL actdrdiby td the lificated O)

- count s Ny sdaghdPRéthadk taBéle \WohdaOdttontplithed) AR irdnSducst-wil bb ipfdphréd witlid, fbréxarfifle, one

di sagr eeneprbeeksor thRiel 16 tradsMit b6 MEPridary fahd/ Schridiry oditidhsSto (HetHlovatarasyitbr.) The Bldvator

COf r ect i ONsys@inG#ile tohtrilie tt® runeshee aistarte RdnIDDbL BoshtiergLare sl ostéblishies.atwit @xg@cttthat n

t her ange bdth pasitien signalsorill b estdblished wistins fof examplapa balfrmeater Q.5 ek neendition, @ominal) of

det er m nat ezsm sthéroThecheli mptlee Jistaneg shauldde zetphiisted by the lelevaier tsirtain using bothcthe cgwired o

agr ee w t hpasttien signalzod the wermiited runningtime50 ** Secondary Vel ocity The absol ute

“secondary velFglurerty infipfzxyillicause Sarslgvated systegnio sioe aBESOIEHNROPUEYTH| toke tryppducer.
ABS SEC VEIE'& gtion wilFien becgiiemptad) ongpoc mopdimes|bofprp the glovalenyaisys the (BeruT) f\eqerﬂpd 55

where T2 ig clpged-down fpf eRicP-s measured in deci mal seconds. For

(60/T) is HE)Q" ﬁ{ﬁﬁ?@ﬂ bifery backyn.systemg phould rotpin all.stored iaf 1' f?fe”%%‘a'r‘% aPB°‘ﬁ"€? r25
rpm count HY 1978 P T3 AR WBV" fhﬁtd'tme(pﬁ?w rqigtialigation fyRic Potpp B3RPEBY I ut e

val ue vvhen_i; Iile vel O%I W is negative, 800 11 EP 0 405 999 B1, HEX should

4be added t0 INe ABS 8EC VEL. For exanple, at 511.75 rpmthe SEC_VEL = 7FF

HEX. 1t s F'E’Ela%v%al lsSAejce a? zlh:%l |§§Ey éé?%b.‘éntq’%ns%h'&lr %Lrﬁ'% Sifhatdns.
runni ng aV ?1? &Va%éo néﬂ@& byHe f3fiowin %orﬁmf& rgsseésﬁ‘l‘l@m(ﬁ/s doRpiBinBHRY: ¥

mllisecon prior to transm ssion. tialization
Initialization is the determ Nagyl (p@sejwbdmg egarp@g p05|t| on after the first
power upgsor after a request tGEcEPOb <L 1bB000-8E€SPOE System Primary and
secondary position and battery ‘condition are transnitted according to to
‘t he pr ot octie primadyvelokity biid thésecardary Séocp§iveniabdve insthacalciation sutiséotion intnse be reversed

t r ansducer wisangrpaladly teuérsal I3\indicatath Jhis tani bagiodelty chaging the migabit. " 00000H'. The
el'swat or shoul d respond by slowy noving down unless it is deternined to be
too cl oze '(‘I'\QseenldmAﬂwmewa#pﬁa@pUﬂGﬂf nmeters) to the lowest landing. It
is highly desirable that the systemincludes a speed check. Such a speed
check shoul dhiecre! weldi"\asiusimens i, the data asesaquired besause of rigrresample: I'!“P%Z@@Bﬁ'?d'ﬁ
(100ns) of 9'19%3"8 |b?%%ma@ﬁe"sml°é@§“i"ﬁ@°%f ¥R check 15 si naI i s h|

(safe), initi2] 99y S'PP(HE; bﬁéd%?ﬂt‘b nfrwrcgteddpﬁmarsr ?E’U
“shoul d 4t EPRPHE® (MG "5' yid) rthe
Tndicated & ki %ﬁ%{)&s’ B @g“’? g e %%"-*f"maﬁes Eﬁ?ﬁ P

prepared t
primary ang(aﬁl 2‘3’9 5&%&%&%@0 %mﬁog{oﬁg%gﬁrg\c}%?yo%bgm}&h tm%r%revat or syst em
w1 copyinug, &aﬂ: traishission Wéecdi&a"‘r{: Fddfién %ﬁ@lﬂndyfbe %ﬁcgte@&%het Mo §ig:ﬁﬁc§nt@9feen (16)
est abl i Shegtsok&aty\briol-to%mloﬁ hat” 20 both position signals wll
establ i shed WitkdidrpmofioRlor B 88ARtRer imbuléhbif a¥B A Efelohbe PBINT ANIE Joad Q)V&JokéE ésesb.auy in
nom nal ) oOfhe @aEkmiMalidhest coaldd Pokiivhf THIE it Eoafdb pbsRIDE MessdRMmbils BRe® o b bécohtRfatity
the el evat atiovs yiiie e esristoud @t theit éireB QN iwhertlthp Gretidn o thesdlayated caBdn bifedirection.
perm ttes Thetinstngthbd awve thay beussed brallispdetis. al | ze wi | | cause the el evator _
systemt o st dporderde adswe indeppddeace and de imeggtwaf the prinvdnepdsitiemisfdiration, the signals A and
B8O should be monitored every process cycle. The integrity of these signals should be established by
" checking the "on" and "off" periods in terms of the XY counts. The period for A should be, for example,
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! Initiall zation W II t hen be atterrpt ed one or nore tinmes before the elevator. .
ienters the "rescue" node and 25 %}?b“?‘ P%Q{ osed down for service. An e
exenpl ary battery backup system sh RPN al | stored information for, - .
for exanple, an hour after any loss of main power. Wthin that tine perrod,_
reinitiali Zaykds88cdubtivwhid hy psib@idl BoonAbuid Joseesesaity.. **Pol arity Reversal 30
Pol arity revelikgMse) if oRIBCH :Sdfeythél ideheitieAdd! dnd @teghiiilot the sdcondaryarosititinfidietmetioh, the
transducer gignaetAbgnds13 statilti ®B SnonildrddSevemyprdvessacycle heindépety db yhebdsigrfals| shauld beg
al gori t hns eeplishaisi®ccheakinglibs "o’ shd Colffledens v fermsRRIHEAS counts) TiOdkriod PRATOGBOURD
SECROS = 5106 d0examB&:C040PER ol e whileitiieeperiodforl Byehotly baipd8i3heowecondary vel ocity
gi ven above i Hpdnivstectish oidnataubin agprdssssing chennainthet "ngidnitielzeErsiged) stuldive fansoitiad o y
reversal i sthitchnnektSirpltanppysly, iegpver ectigmsheul gorePREAYi ng t he sign bit 40 *
| ndependence, Althapalisthifdnyersio hasgirear, showg grd d?%‘i"'?eﬁe”"“ r’@&?"t Hodetajed: eaealrplaytm-s
to the dat ametstheraeyit shayidiRecundersiood;by tese skil %f@gg}*@ﬁ%s Fﬁ°’@n€?§ﬂ'er s
and the BasPethodplagy-aof/ar qpaioRcs nay e made W'Fhaﬁsdﬁ P §'§)§ oSHPe Rbinis dyaips g
(2) counts ¥HRH¥ e added to the un-truncated, pri mary, coarse p05|t|on
so that on é's aver age the renmai nder nunber pref erably is, for exanple, 8.
Asimlar p 8™8dur e shoul d be fol | owed for the secondary coarse position:

two counts Sholefl,Bs UM, i Ghi t e HOSAE BY) whREESRd iSERRNEAEYa
posi ti on. éAﬁdfﬂi o tl'§i!tiﬁ #%Lapﬁﬁégf&zhle%%éﬁmiu% &E 4 &%dfgﬂiefeﬁﬂhlﬁétﬁé

with the pri m%r)fcap jtidd Q%eV\EaF Rl4\in thePdievBBARIR b profidingea “’fb)y ﬁﬂﬁé’bhﬁhon@ﬂthe numbeR
data transm sgf oo m&e By dbotitable Shakti 19 Whish § RaksdiBlis @Ehnbdtdd aid Bhisduber tsiistem
most signi fi cafludifig: xt een (16) bits of data prior to transmssion. Vibratory
Mot i on Ofxp t he tramadnoas: clempitthavingahé caalde idicamraed afiretiags muobertof treunditial tieadnit O
errors, especichdrclerizad biyhe det ernmination of coarse position. Thus, all
coarse position apeirbifirersensing nearsadented with gespest torseld finet ihrlivik to brovide, foheach rbveletion
carried out i rfsadshaft, @séries eftpairsoi fine signeimintauadratuse feiglionds eachethed] evat or car is
in one directi om p@5ot chhree Binsisg meeshond beingviespaesive e saids eeprsp ddiciym togpsavidgLne | n
order to2assurceasefipvpendence and the integrity of the primary position

i nformation, thea sqcgiAnsodar elerepnibgieposadde se '@“ﬁ'bﬁr"taU}eEH ’@‘9’@5&2/%‘?'859 éhaﬂj e
The integrity figst engdes Sleaye r?'&lsé'dsff%ﬁt‘%d%é'e@?f“arﬁﬁaﬁe AEECR la

and "of f" per |°Eﬂ§'s°f sﬁ'dtf' 'ﬁ@e B‘I‘mhlehé‘cr%? &8 t° pe"\‘ﬁgbg)él p ' e, sa §

«for exa ment hain

der
aid coarse pair of sen ?
. 0
Choul d b 505 'dt‘%artte"d E?ak*svtrgg%m Cr“ﬁd%rfae‘{g)t*“‘S Jestre ¢ t“?‘ e il o

assure penaence

integrity of t ? 9 %ﬁ %ce?;g) Fn%é?n@ re{ﬂgr%{v s r!i"fmet Q aﬁlﬁg% §a|£‘%&r£%nglg’for
shoul'd be noni ‘:f:{ b OfoSitioh SighGl' &' th ijné%@g{ YoaRe pbAHRAE indicAleiPhyS the
shoul d be est E&] gﬁ‘e |¥leﬁ1 feia érE&i en PYovisiéh W o eocffgard &f3fsb GEals! Ad he prIvisi6H of
the JK cQuNts.ieldier Qﬁ‘é’aid arkdDdignld th aBPIdiution ofdBid shaR! Wit (BTG Bositicid4Rtifoated BYIE S,
while t he per 'dé&nfu@ﬁonavttﬁﬂ%&d?'eb&m&om §riak! Bt the nliAR ofl Qe ikditiaddensa Vin Sueh | t
in a processi ngwkiicaronsdid shkfhe "not initialized" signal should be transmtted
on that channel . a SicBht dighaIgRetessing nMe@BOUDOIsIVaad saifing Isigheistiocmomdingcesecohd televaty h
t h{s i nvent i orpokifth dimeinasStie simmaiioh desad fifeesignalstaly seid Sieeatdr ttavslsiwithin $aksidrange of
exenpl ar yo erb q@imissibistesatéripesiiwod; and t shoul d be understood by those skilled
in the art that wmeanséusoroaemgel firsheléwatonpositiert signpl, with eridraernd lsvainy positin) signal and
approach may Her previding wifauli signal tidieating & fagt in theravert the pesifiges ipdlicatefl by sdidfifet 3pd t9pMd s
defined by thé‘%@tensma's@fearbwﬂ‘°'?§‘a!laPﬁﬁefmﬁﬂ‘ég"'t%‘&?stem in which there i s

at Ieastggngye_l{hg\éiator s,({:ﬁ%r%ckw\lvﬁ@orgg é ergt?ﬁnl S cont r‘?’?ﬂt{é’
cont r ol b i ! !
for determ ni ngzgt%a'\)%ars‘t'r‘"’& gRoofRg e AR ‘f #eaftﬂ‘e° 'c?g he("%s A5 %Efcg'esag R {?rj’%?%

by providing a ﬁﬁ‘/ represent ation of the number of revol uti ons made by a
.”-"t at a.bl € S%f'{'he e%va rlsg(/: em of c[af’??p‘? gr %ﬁer it sa?qofpggﬁ’(} &gond%ﬁdogertefe#lgrﬁgéégﬁéonﬁ)ﬁga‘?rm
i ncl udin onco rd‘ske& #s@é or o g havi ng one coarse 1 ndiclum and
a first large nu ot iine In |crat ereon characterized by a pair of

fine sensing, nﬁﬁ%@vé@d’r'sm& aly &t R1ah RS RESE, rurkh6r c%ﬁ\br@mf;" ne indicia to provide,
for each revol ut h@&scbf'ovﬁfﬁb d figsh ek s@taﬁlﬁ‘dléa% & khelt@nbé of)sfaldf finB GigfdisOwhith Shoultl be
quadr at ur e r el gkhdi plofideaaTIhgAhd Whsing@df i first @bar2Gidficiuiy; SENSI Ng neans, one
bei ng responsi ve nleghsHrdviding @36&Ad thedk Sfranindicatiyar @ Wethimban @f said fine signals which should
be normally provided during the sensing of said second coarse indicium;
means responsive to said fine signals and to said coarse signals for counting the number of fine
signals which appear during each of said coarse signals and providing corresponding first and second
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25 coar se signal a second encoder eIenent d|sposeu te—sard—shaft—Tnma
rmannelf to rotate one nore time than said first encoder

first encoder elenent rotates a second | arge. nunber of !ligg “ E“ﬂﬁ'ﬂl‘der
of said first large number, acrossERD ﬂﬂﬁa%gqﬁf perm’ssi s
positions, said second encoder el ement having a coarse indiciumthereon

rel ated tgyfhe QIReLniRineiRhch & 0§ﬁouﬂ?6er 08é:a56qaisNg means for 30

provi di ng a | §5Ged) &Qé}rté %ssﬁr‘eg depBnddhid éfud!ég‘ﬁtyVUfiHa sSébndbnP PRItIGORiofuatis, Had|
for each gyl Adol 8 18fshaild Bo fddloled dverdy! grédessSéy@iealTheDiRtOgrRYS 6 theke RIS should be
responsi vgstiishddibyl chdckifg the 9612 dhd 26 Peflodeah GrOEITINLIISEYINS | The parfod (36rVe0 Ghdd@ 2
fiTst el ey lidioxdapl, 2140£85SbEBANhIR Thet patodSiomBrBHoLIo be @648£3b)countar se posi ti ons

i ndi cat ed byugohaetextiohe anpfaulsiab grobéssiag chethatitas "wetrintalized L signatsiioyit e/iransnittedadn
one of saitat chemek Simuitapeauklg, redodkry frtiopshovid seramengé. 35 . the other of said
coarse si gnafltsough thisapyentien el eeroshowh agd idescebrgf with ragpedy t? Sytaited,rrxempiary tenbedi-

i ndi cat ed negts ttiveeeoh dicehauid e juodersipodHiynthesectiiliec ipgthe, et (gt wariousaghangsh AF forpyfdetafle
nunber 7of methpdplogy ed/dr apredcl mew he 8\gdq witheufderaring diom: theyTeorst of $1is igvestieas gs defined
second si §n¥ecPiMScessi ng neans responsive to said fine signals for
providing a second el evator position signal as the summation of said fine
signal s afam$ 4 el evator travels within said range of 40 perm ssi bl e

I
o S\rlnglt %% ﬁgS%l%ng s{?a wﬁ‘c Jaaré ’T{)aé{ &A&%uﬁ:ﬂ@kﬁ}mjﬁs 5‘;{"2% gﬁﬁr’ém%:?'

signal indicg 5% .o‘% El E{h tr%vﬁ tof Jﬁﬁ bl ProVibiihg B Binkrl) ApFedbritMio ¥ the
first and segqiy ng\ﬁi%hg by §'r&£\ 16 sithit th ShicR Y tidRdBeok RaJdnridctBd, Q&G’&rﬁﬁéﬂh&%ﬁﬁ&sﬁem
nagni t ude. 4fuddingI Ne el evator systemof claim1, wherein said first encoder

el ementyyi Nl ud@Sirsferzbdi® biBment Rivith 3R &aRB WARRM d 3 Krstiargé nalibel Gfaiad intivie thelearpded
tracks and aghataGtafided by\o read- heads associated with said tracks producing
sai d signals. 3 piinerfinb eahding nesng Stientadaith edspeatrtolsaid fingindigidn torpeavide . Jeri edchf revolitionand
second encodefrsaie siffpndetiescd phirs@btinprsignas mmuadrature relaiorcto @aah atfies k di sposed f or
rotation with aopatt of leedrse. sedsingTmeans] enecltaing e5RENS® tofsaid rppares inditium e provide) o
furt herasconpedase mignameans providing a first check signal indicative of the
nunber of sai d afseensd enepderl elemeht dispossiddeiseld skaftie aranney Ihrolla enednaruimetyan said
sensi ng of strbtcenpoder plement as saidl fitst eRcgegr elpmnent rotates agecaad | Q%U‘f"&e'h 15“ 'e?Ff%’ﬂj
check si gnal oFescf eaid firtdargs nymber. ﬂ'ii??ﬁé‘r’a’éﬂe °§8?'EP'SF'P'F\ 'e‘s’ﬁt"g%j“?" *he
nor mal | y pr odP TR BT oy E (i’ et cgsfevolgltﬁ?%
respons ve tPf°‘§%{"Q:Ia f§e %"F’@?léﬂ?’?‘ 9y qrffurgd‘f't SHO3% %°a'§?(3' A S PSP "Tountiong

nunber of fi na S, Whi ch arggear during sg:sazg % E,]; ca%ﬁ*afs Rnd
iti indi dby e

&85
pr ovi ding corr Iﬁe?sé acr];s resgons: " E%
* 204835 ﬁﬁ% F%f’ ﬁ% \ nd égﬁofgh@& dh@ars% a9 arfd Qe Wrdvision of

S b’s i

' L' kew sg, | nthgr 8 of Qg 2oardd fondid'fa da dﬁgpﬁld%ﬂ sh, With @Pfide!Psifdhs inBiated by the
secondary pogdd, t’mﬂfnoh 1 [SBd! BVbiutibd6x s%idggﬁh f ﬁ@Q\uﬁ\M ot 8ai§ AR InfhiciB Qer¥Bd int sutie d
EVEry proces gyéiitio gfsa,g Raftt Ntegrity of these signals should be established
by checking the seedha sRhél prd&ésfsmg RiREAsQESpondivelte 64 firef signkle fod Kro@ﬁug‘lh Secondélevator
period for AB&ishQighdl ab thddsumniafion G saDlirt, sigald (i3 SsaiiOalevhtsy, travials Iwithit Iseid pange @f
for B skoul dphausaﬂdseﬁmoomb&. andoon detection of any fault in a processing
channel , the " muans foi ¢comphing@ald fist ejevator sistion signabwthispid sescaid elevertocpesitionssignal and
channel . Si nior pavidiogis fayl; sigratindieating afault iothesdvent the peemn@leatethSWSughmlan@"d

i nvent i on haslewatee sigratsaiifier binaiorel éhae p iptsdetermine "}aefytﬁ%t to detail ed, exenpl ary
enbodi - nents thereof, it should be understood by those skilled |n t he
that vaf oMs Tbmln@@sswsnmf%ﬁlﬂq: Webypin sa"io'sfr@'t;%’aadf inclyig? 8singl %g Rige
made wi t hout diEpYy#t la33} tve engp Héfa%abdaatd?asvﬂ? eoag- RRAdR PRSI 1Lt SRS 1FERPBYYC

clains. d al Foid gignals. A, eI evat or system in which there is at |east one
el evator c 4 eed i nt.r 9 S raem
and in whi E- %e;)d::L os ?Ql %1??: w erem sald f rg Sa?% ?e%ormoe}g%%gr e(fe%hgs%g?h r#ﬁt?%sé
verticaf® pos| i'on 0 ’h K e el evator run by providing a

bi nary °PL=% Q&é\k{op ﬁf‘n otr Qrﬁ, RS upé hB¥Olotpligigs made by a rotatable

shaft to 7 @lf.rsa seapgwenm&uvesalmt ﬁmasa YHE fineSHFbIS Hohich Slodib8 -

20 an Ha@pr@ﬂﬁ@ Gring He QBRI oW M& cONS ikddkinge | ndici um and a first

| arge nggrber of mdand BrolithAld & setohdEHeBI0HGnaLCiIdiEaNGS 6iItheZ@fhbErYof SaidD el sighbls whidie should

sensi ng ”Ean?oe%rhﬁwtﬁ&udéﬁ bilting @R RE®iIng loPsaiPdetonklicbasd imdibiri;a t 0 provi de, for

each revol uti Onmeans responsive to said fine signals and to said coarse signals for counting the number of fine
signals which appear during each of said coarse signals and providing corresponding first and second

<
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i of said shaft, a series of pairs of fine signals in quadrature relal‘aﬂr to

- each other; a pair of coarse sensigpg 48388 B10ne bei ng r\mﬂm

coarse indiciumto provi de one 25 coarse signal;

el ement di sposed to said shaft in a manner to rotate on& norée tine than

said first enumbdsignalsdddisativathessf, @@ d first encoder el enent rotates a second

| ar ge nunber ofneans raseonsive totshié firgk ad secofd ehagkcpionsls and tg gajdfisst ﬁl‘ﬂﬁ?@?"d cant 8@?‘%

range of perfericompasng said Estohesk sjgeal with idirst %Pﬁ'%@é&’rﬂ?‘@ﬁ‘&&d@‘ft s@f‘ 3vi ng

a coarse i ndhat saidrisHeopusigny! idisatessa eqynk hich Gifiars frophascop

senging® mearfigngl gy mer ‘ha"afb?ta(?f"ﬂ?’ﬁ‘ e%\"‘%%‘& d° f%“ ° ec§" dﬁ 5‘ g

with said or?é“@%&?'g‘é s‘§‘i‘ rfaF fqr Q?Pj e " | by s'
c8un EI l:ﬁl sa secon ao m

si gnal procd¥¥ P‘% g’tﬁ S sgent & an sal "e0ar se
signals for SB?°8 '8 “(3’“ Y% evat or p03|t|on si gnal as the summation of

(1) coarse PoSighlM! yéterl]fgéaf%w eg.}{% LAR, fﬂr't”ép@d‘mpﬁ;mg%@ééa chécRPnoblidid sposiha&kd
&h é) sal

bet ween’ provi isi oarse signals and the provision of 35

- the other of "SRLACOALPR saladiidlsshsing mdaHsor SYWing] inQiseibs & Prodessig ticlesVéignal ( 2)

s 1 ndicatjve o

fine positi qpsirdsiifibns 3t fidceldvel Ja8iticRS 6k loRdtd? rédpbite o indiCAion ¢ 4 intiicie prodideds ai d

shaft of t hendstobpEaidhirstSasig B, forsloviding, 6 RI3EAAED o IheSesplrtivecsignblubanitastatidns hai d

shaft; @ secopslaib @6plesd Me @RI elioRASGhar e sabwhuset dyde;sai d fine signals for

provi di Ng a semead reiteMaisad sqeoki dehding nssagsfat pradditghie aseriesat frenessing cycdsdsignaine

signal s as sminflestiinsadf Osucdessive eositians tdfispid sdevatorr iarrgeponse t4 (ndicatiqna rofisaid j inslicia

el evat or posprévided sheratmbly saich esorfdosenginanpeans. riey rsyiding f in response &o,the sesPe $igngh

si gnal with maifestaiersimalplerhlity eftcprlespossicend slevaiar yelesity signg! Py SUBSOAAMtYAIG: a fauI t
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first and sedeysldr izpeieexesedsirgnal s differ b rmre t han a pre termn

magni t ude. 45 MPansTPRRORSivE i takh f"§ %ﬁ‘f’?‘ﬂfe'e tof; VRip }arﬂe A

encoder el entigie! fonpryidiess 2 2t sig %g? é"d'thH 1% 8! t'°?l ?laléa% :ﬁeeva t wo

encoded t r acYeloclygngl and éﬂglsecl" slpvator velpgity gignglho '1' ‘ia of: ' tTacks

pr oduci#ig sa'f‘ﬂcaéq d’ﬁé?‘gmaﬁm MOy ¥Rk or system of claim1 or 2, wherein

said first econd ?QE £l aid §hde ﬁ&mebr%edems a%oor zonésglﬁgdjé}fecld' sk
v tor s im S c

di sposed fsbr onsé sgdﬁzﬁrgﬂ’id se e:d Q@at& ety Q?naﬂb?&v@ﬁb‘% "ﬂgbén@gm

claims 1 to g%?&#c%ﬂébged RadsorBs@VI ding a tirst check signal

e nu er of said fine signals which should be normally

provi dea qur *rﬂégelévg‘t@r /81853 | of GnyOfrece@hdl cifiin! ilthef BeMpASing Wtbduted theckibg means compriseans

providing a ggcond check signal indicative of the number of said fine

si gnal s whi ch™ sfuand et damp@ag B Inbiibep brossiddinslinaleis sengediwithin the Rigrating obéack anechf said ond

coar se i ndi Cidarh inRRANRAd pRHHIONS favlesigral is sedbvdnt thet Y galhhusnbanat seid fissindicic ditiars e

si gnal sssf or fémiBtérREpohding predeteeninaifnuiban by s refatesl] rredporsing dygsheld maanitideg each of

sai d coarse signals and providing corresponding first and second 13 *

C L M8a $e elevatorsystan of pryrriscedingneldimantiorin sei Spasnd enceder olapent i courlssdp s3id e -

to said firsfirstandoderelemest bhaeskings Mt raysesrieid eacode elpments &q rotaiecpt differgnt dotel t

si\gAal s for ereegsaPprovigingseticendpny ipegitiop jgac yelosityqigap!s {icative, of; tep ?af'%"t and ﬁ‘Fﬁ"V

for pro®i di nglevator gai qachspfaid [engopler efements inpluding; at jeast gnafing;track and gt ) f‘ rr&al o

i ndi cates a E‘@[’?‘ﬁt"%?a@h "Ii‘F“F f’(e?egs"?'? cig. I'Fé“d(,rﬂﬁﬁf‘cklhﬁ‘ﬂ'?gc'ﬁ?"é{d“%?seé'ﬁ '
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providing sal raovudl wuhs%]dg.s e i eﬂ é@dng indéPé e"§|5°g'9&|

i ndicates a gn t the count 1 ndicated by said second
check si gnal n a seconcii predet er mi ned magni tude. 10 5. The

el evat or Systrﬁéfan%omxtenroeaﬁﬁlIenﬂqeeé.ralm further conprising speed check
neans, sai d spegd ffd aicKsaldBBEbRd GRISHT ieRinBls eddk MOIGde! Al sAdodel adk Gtliking feld-Idads in

sensi ngsﬁeansssoé.%n Prssclbritededitricka series of processing cycles, signal
mani festations of successive positions of said elevator in response to

i ndi cat i omofrheaévaiot sySiemionciimdur datlertimer et 0 by said first sensing neans,
for providing, sad posiignoarsievelooityt ﬂmernneaipemean;segesergmblgmrﬁafi@s?'atmdﬂsﬂof‘wlpl‘!f

a plurality difdingythd @srse position ertd then@ddinggncramenteli detjved figprrepitigg o i subsequent
cycle; means related to said second sensing neans, for providing, in a
series of Pk Jbesevyaipsysipr) tglaimd gyaaherdan f est at | | ons of suc e55| ve 5| t} Qns
of said el evat ofed ResifiisEgielacity foferpipation i“‘éﬁ'?%g aleg;signg! rﬁ? ’QT" 'z?t rst
thereto by sateod StHRFNGCHR PHECABYHE, bageg on Jpe, ecﬂ°ﬁb°“’? g EEPon

respective signal manifestations in a plurality of cycles, a second

el evator velocity signal for a subsequem cycle; 20 means for
provi ding a maxi num vel ocity signal indicative of a predeterm ned velocity
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el evat or is not to exceed; and neans responsive to said first—ane—second T
el evator velocity signals and to sagploiBx bggBY vel ocity si ﬂi\al iﬂwﬁ! d| ng

a safe signal indicative of safe el evator operation onl

el evator velocity signal and said second el evator veIo

i ndi cat e a velupdatingthd @ese pdsition dideetly\bg heasuteyne@5 - i ndi cat ecf by said maxi mum
velocity signal. 6. The elevator systemof claim35, wherein said speed
check neansiZidh¢ devgtopsyglenof damél.apereid check signal froma conbination of
said first and sw®iddesitionapd plosity dpterrpjedtienymedng,when in 9pesafioy |at‘t’gyseﬂ?“?’ﬁ€fe?g@?|d€ﬁ?9d
meagqs forf che®Rs#fireh reaihed apd qersratesigsgls based pRsaiflispons Gielhod wipnever the,ditection gtihe,
system of any cfirdé?ﬁa'mﬁberﬁ?ld&'i"}?]thef‘iﬁ'?ﬂfé'?e RFRBPTL HPVeF-ansducer checki ng means

conpri s- cO arl the nunber of sal d fine indicia sensed

within the. ﬂﬁ's?‘svf?t%o@*sﬂ

OSI é ele rmln d rr(i:e owsS e qu Ql 09'
fault sigpal | cemiﬁon & tsﬁ' rﬂ” st o '%’?f.rsq 5‘*%"&9 Viewlia
35 from 2 stddhd i) tng.qta.nth% ég r&@ﬁgaty Fa&htol Myéa:

correspondi ng magni t evator syst em of any preceding

claim wherﬂ‘ﬁhgagﬂms%@mdf%gp%s@{oe\ge,merehs coupled to said first encoder
el ement by gear i gedhl ISR WSS §oai wheBID A&AHG 256 teBRA tHS gbsl whed! Bft Ridaifst encoder
di f f er ents r ot alemamahd 257@@ehSon tHY goxH vilhed) of RGEMEARENoR@O8Ibhménan and vel ocity
signals indicative of the location and velocity of the 40 el evat or car;

each of sai tb. ane elhator 8yserbditasy ofrtialmsd 0 4atheteidasaiti posiiion andelctityaislernainatiorarheans

| east one r el apnovatds\signaisiindieative cikimera @hsitva dRI o POS)chaskdlxinghe neldiopship, exprassdd f$ me
track having rfywmparet: sensible indicia in its track in conparison to said
coarse t kack; and position and velocity determ nati on means associated with

sai d encoder el enents fRB_RRS=CRARR, RIIGREF S100% 4iFNR IRAL_BPS t he posi tion and
the velocity of the elevator car using two |nde endent channel

provi di ng wit H¥ §'8|Fd“%-é°r‘f§+ ﬁé’éﬁ@d &pp '?éﬂo(/%m‘ e‘l“ﬁ'? 008 I]B‘%g?
two i ndependeri’fl sﬂ°f'? 3 :g‘e“é’ gle: c&?ﬁ‘ﬁ‘&g eé'c?dﬁ'pfl? %"h&r
The el ev& or ‘fﬁ’tﬁm EI ﬁ? f°d'pf’? §‘P"a Rd™5ai d second encoder

el ement s ea%:' 'I] llevagje]g gs? ?’E%J (% 1gt ereznI Q i anda@e%i%agf &ratlon means
d
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em
associ ati on"W Tza At 9%9 ¢ R Kosoldd pri
9 wherein sai §,3Q eter na |o neans*generat es signal s

based ong he rePatl onsh| p of nd| ng t he coarse position and then adding
increnental ly deri ve,@sf iPRE \J@.@J)L i PAIS Po8(N-1)-PRP PObiN-2) HoGo e le8NRLOr SYst em of
claim8 or 9 wherein saidposition and velocity determ nati on neans

gener at es Si grwnb® Thagasdtind two net hods, a first nethod of updating the
coarse position based on the fine position, and a second net hod based on 14
EP 0 405 59997. Bhe elockdr isystpnt dfanyg ofadiades 0SI6] wiersindsalkiepositiop abd velnetysdeatepmisation madhs
The el evat or gpedraten sighals Indicativel df seashdanepositi®a(SEC_pRRS3) based omthe relalibrstip xpressed as
det er m nat i on ahdmwmbettobn i n operati on, always generates signal$ based 6

on said first nethod and generates si gnal s based on said second net hod
whenever the di r e ¥ECQRO8f= (CRPAREL SEFLRDSHB0 t§€€.L§'é'Ed.ﬁP$)n@°E’l'@)@ycl e of the
nmeasur enght |nvoI ved. 13. The el evator s stem of cl ai wherein s
position and Ve

V T a: en ?eac
al gori t hm bas %:?’I? %ﬂ@”m” gg}?f?g;qz‘ﬁg;é{{ ;’? &EI@ é:% g?@?tdgg'gzdﬁre?jﬂ?eﬂ 'gd
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in said first ure frack I d second nethod to

h &d
Tt 4 e B P 0 St e

mati ng gear \M‘ggﬁes, Té}g‘f,.é@, 1 0n e gear f—sald first encoder
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el ement and 257 teeth on the gear wheel of sa| d second encoder
element. 15. The el easst @EcveshpNset_rOsnab-sed aposing) Adojk4eormiger ei n sai d
positionsand velocity det ermi nati on neans generates signals indicative of
primary positiwhere(PPRIckE)mdased on the rel ationship expressed as a HEX
nunber of: 20 PRI POS = COARSEPRI POS * 1000 + FI NEPRI _PCS where FINE PRI PGS
is derived fie.0fheteleeatodsystam oitapy afruthineliml 18, WHBEH thaxtrantdueer dnthidesf poladiy Ieversd means
for reversing the signal polarity by the following algorithm express in HEX (2's complement):
65 .
PRI_POS = 100000 - PRI__POS
SEC__POS = 100000 - SEG__POS
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"primary position determnation cycle; where the fine track of the first
encoder elenment is "X', the 25 §oge track is

four ("x4") conposite signal is ﬁb‘ﬁ% Thg el evat or muumm“ﬂﬁmum
clains 8 to 15, wherein said position and velocity deterdinatibn hedns*
generates signals indicative of the absolute primary velocity (ABSPRI VEL)
based on t hewitethatpriowary @locity andpthe Sseddans velockEMeing rep@sedokhen 30 pokiBEPRIVersAEls N)
[ PRI POS( N- 1indifRid ly@B{nbin@ e Sig0DI0Y the sjgh@/ T) HEX where T = cycle tine. 35 17.

The el evator systemof any of clainms 8 to 16, wherein said position and
vel agi t§ detedtanppriigheon nmeans generat es signals indicative of secondary

posi tion (SECPOS based on the rel atlonsh expressed a X
SECPCB ( s In d ?&é { % elnem
SECFI NEPCS i "

each co%rse b?ﬁﬁ:?:gh%gse{ahz%u H(P-‘;; n%rp I'uzu sch m ] eme\%ﬁare r E‘ggk of
t he second e “f-jf ature rac ?c

&éi{;@
times four ("X
e rour Xk e‘?ﬁzﬁ‘éﬁ&z i%ﬁé@"’%%ﬁ*% m%ﬁ%%‘?'%%%%‘f’“"
generates Si gn%lnSPath @amman& turidas, Qhietih Bes G GO EdnnafdeRhbdnYso (oNShBerESind-de

based o t hesis @ fddb VRnreRlHgRieP WBReSGHRERbIR Srof PAdke vBH FElRIgnakn |.e¥éB»SaEQué(:Ehéd}~l)r
[ SEC POS( N- dpadiakkbezibing Sendh; / 1000] ' (60/ T)[err] 50 where T = cycle tine.

19. The el evat @in Eaas tanGrobfiitaényiciinged, FbriTHendn bine ki, dieVdmbmarkioridyearisprithts Uil Geav

I ncl udes pol Grobsignarzeiefersal neans for reversing the signal polarity by the
fol | ow ng al goreintaweites Qodierslement, welckes( ' der Weltspdesantsanygordn@ SstRIRB [@OSich- il (idbr -
PR POS20SECP@iBht-2ls1d36 @38 CodBFelth@S, wénn das trste Godipreleyent Sich sinenkvetie gioge Mnzahinony
vel oci ty andMele diedpderaFipsenerdoiot Jer resteng grelep eAnsatt] lioghein einepb Bereich \euliesiger sall
i s i ndi cat edAwzuoeesiiengh Sght webesq!gﬁwaﬁetct)éwrelﬁrn@t ayf gigmeine Grobrmagitiesyng auhwpist dimeu 1
Aukzugsyst errg er @nderaf; VAR e Bags vas| @?‘Hh'eﬂtﬁhﬂ‘ﬂgﬁ"a[h?%tﬂ“{ﬂg 6‘8’“ ‘H’) ein H’&‘Sse@(”s'g"a' in

Geschwi ndi gk F“ld'%ﬁ"té'P'ﬂéﬁ? \kagﬂ dgda Ypprehysg
ei nem V&ndl er s eﬁ’sr‘F "’e ?#g F”f ‘*rf:‘i’"ks Fﬁh “Wo%‘lf a'° an-"
Fahr kor bs (3Sp e"d ﬁ‘f?’ﬁ ?Al’a??' z“ " . dor f" sc g;b@“ém réi §r 10
Anzahl von e e :rv;e n :@Q b de un e;: eﬁ' eft': w e fsmgl ’
Viandl er anges d.e\)\%& f G ene r]f Simlation

g Codi er el erren iah o G& jeaH' soll: e%rﬂr‘?\ér@ hk 5 fofahddhd e ner
ersten grosen |teV§ idn @*a%ﬁfnbéeﬁﬁéﬁﬂﬂ&ndle Q6 @@%ﬁél&\glg sﬂ*H{tCmnedlmsz&Qé'

von Fei nf Ohl gisighdsRbAtagran berlizEsdish He @l Bumkk i PoilsRhiliBieli 88rUREEH soF in dem
orientiert spésich ilsi Aufzugpé‘sh.@nefﬂbéwdgﬁ‘dﬂ Urdr ehung der Wl le eine Rei he von
Paaren von Fei e Ehatiag lzik VeigRichddi des dideh Aataudpdsitibrdsi§aaR witder AafencAiNADGposi-

st ehen; ssei N Rsdignulp indGumltHEckditbtelion lineEdnBGigRals, Wolthed € @Bn Edlirvined Béhidl iafzeigt, das

G obmar ki er udig vansdemi ersibn  undndenn Nzweltarb Autargsidnalz shgbieigion r Rositicdbm umvvmetireas einen
Codi er el enentvgrbestinrathre Betag vaheinandé doeeichen.art angeor dnet ist, daB es sich
ei.nmal mehr Z- 20 dreht als das erste Codierel enent, wenn das erste
Cosver el erflenfuizigerstem naeh Anaprischel, bei dBe datsrerstenCodiersipmivtt olan sinzpine, drghbeye Codierschei-

G ol eno1'°dnun (8 iminslesiens rpwej iCorlierapuranz rtd| mindederts, zwei hexekdpimentigh disi 2um Erefugengieger
Auf zugposi t i ’éﬂ'?‘&f‘éﬁ‘f’e" ‘f}d@ﬁ\é‘?"eﬁé{‘s" zvvel te Codi erel ement auf sich eine

& obf anl ef gﬁ“f%' i At Zﬁegq? 7 G o i Rl oodepregtiayets e
QJadrat deé?n e e@" 'glzﬁfn u'f'gd"‘ % e?‘i)??ﬂ?é der Welle zu liefern;

a,©ali gSJ A’e? ‘éﬂe IS Gl CJ%A&ELQ:: die auf die
Fe' nsi gnal e un nn tlfﬁ ke%l % oftll er§ Pl nalsumlgnla@dlg rAﬁi 3n Feinsignalen
Auf zugposi ti 'dﬂer}ﬂ kve! sb e:fal’ﬁ'érﬁ deE‘ F(ﬁa%% @lrste FBWn R| den sollten

Grobposi ti Onen el 'Fﬁmaﬂgl 6 Vare RIS EEndd Bhvsilan BHufightid ey% E‘thSﬁr ih§gridiBY €N,
di e zwi gChen agjivh B rdRtalckveRb SEGERI Rs nmnammdeéaan runggRIRFIRRIR sdih;
j eder Umdr ehungindedur € IFbirsigha® Whd dieV@osighale sHagtednddde I'_Eﬂinmlzhh@ahlen der Anzahl
von Feinsignalen, die wihrend jedes der Grobsignale auftreten, um entsprechende erste und zwsiie
Zihlsignale bereitzustellen; und _
eine auf das erste und das zweite Prlifsignal sowie auf das erste und das zweite Zhisignal
85 ansprechende Einrichtung zum Vergleichen des ersten Prifsignals mit dem ersten Z&hisignal, um ein
Fehlersignal zu erzeugen, falls das erste Z#hlsignal sinen Z#hlwert angibt, der von dem durch das
erste Priifsignal angegebenen Zahlwert um mehr als einen ersten vorbestimmten Betrag abweicht, um
das zweite Priifsignal mit dem zweiten Z&hlsignal zu vergleichen und das Fehlersignal flir den Fall zu
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: nen, die angegeben wer-den durch die innerhalb jeder Urdrehung der
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G obsignal e auftreten, um entsprechende erste und zweite Zahi signale
ber ei t zust ef| AHiZvasyEPTRNach Aspruc sbefem dio lﬁ?acha'a@g@mrﬂfe@ﬂ#ﬁ@sﬁnngon@mﬂauf
das er st @& und diglseltsorijfgignababisiteljass Qien Korgination des, praten wndhrles aviten Aizuagessiwigdigheltssi-
Ver gl ei chen d ﬁa'% t“g‘t“gﬁ YprRhFERGag RN Shtyng U TR det yfeugtaiiragpraMndiglait ipiethale der
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in einer Ma&" 2 ’dﬁsyéwn é\ék lAﬁ%a Q bévlﬁh\topﬁ eﬁ?ﬂu le das 2 elte ﬁelement jeweils sine kodierte

Auf zuggegghwi frleisst WSHAAL SE;fe ﬁ'\)%ﬁ%dt% egﬁ‘da eHvendet werden.
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‘d6term"nation de position primaire grossiere ; ou la pi : 1
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