31 JULY 2006 1 Description Double-Decker or Miulti-Decker Elevator 5 The
‘invention relates to a nmethod and a device for adjusting!IVhe2Wost ance

bet ween t he decks of doubl e-decker and nulti- decker elevators. FromDE 1
113 293 an elevator installation is known which 10 consists of an el evator
with two cars, one beneath the other, which together have the height of two
stories. The two cars, which are caused to nove by a common notor, are

f ast ened Deésemipbignt oget her and form a so-cal |l ed doubl e-decker el evator.
15 In the doubl e-decker elevator installation described above, the two cars
are joined i movably together and do not permt any change in their

posi t i onsPeehketRecker eexhMal herDeckernEdevates, the di stance between floors
nmust be kept exactly the 20 same over the entire height of the building,

ot herw se steps occur with one or even both of the decks when the el evator
st ops “at Bhe abRYeRtianerehakepr 581 anfgEhe8sang geflevdfent oroddnustiing he

wal I's of endudisgtagcaopbébieen ¥YRar 8edkkebfi HoliBs e-AeekedORHI Waflad— or if
t he toIer&nces arf no% adhered to, 25 which has a particularly pronounced
effect i rOEHFFT b FERHTES: A control systemon a doubl e-decker el evator of
the type nentioned at the beginning is not able to cause both cars to halt

in exactly th i gh osLtion h e I l.andi,ngs. Sto
inaccurac%%%?e%é goi%gI?%% gPe%g?%8§8%r§§%%é?Y§§é§B 36 %ﬁ@mgh&ﬁﬁéggibly bot h
of tA® cacensilsies obf eani ebevatohewiithetwborars ,t oner beosath dhebla:tdacker

or multi- r r I.C 0fS: v h ' va | oned
above. Tﬁggg ﬁe%? %gﬁ%g ?%?%iPpgdﬁ%§8§%eg?n§g%tgggki%%'dggggﬁ%gﬁqﬁﬁx at ent
daiml. WhhcngEthg@%e@e§9Impﬁg brom champpvagtiosn are faistieneaseri ved
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elevator. ‘

15
In the double-decker elevator installation described above,
the two cars are joined immovably together and do not permit
any change in their positions relative to each other. In this
case, the distance between floors must be kept exactly the

20 same over the entire height of the building, otherwise steps
occur with one or even both of the decks when the elevator
stops at a landing. The same problem arises if settlement
occurs in the walls of a building months or years after it has
been constructed, or if the tolerances are not adhered to,

25 which has a particularly pronounced effect in tall buildings.
A control system on a double-decker elevator of the type
mentioned at the beginning is not able to cause both cars to
halt in exactly the right position at the respective landings.
Stopping inaccuracies, or so-called steps, occur on at least

30 one and possibly both of the cars.

The objective of the invention is to propose a double-decker

or multi-decker elevator which does not have the disadvantages

mentioned above. The objective is fulfilled by the invention
35 described in Patent Claim 1.

The advantages resulting from the invention are mainly derived
from the fact that the cars can stop accurately in position at



2 the respective floors, in other words w thout fornlng:ﬁlgiego even in
‘bui I di ngs where the dlstance bet ween fl oors varies (F t he
measures described in the subclains, advantageous further devel opnment s and
-inmprovenents can be achieved in the 5 nmethod and device for adjusting the
di stance between the decks of doubl e-decker or nulti-decker elevators
descrlbed in Claim 1. Acontrol ,unit stores and %erlodlcally updat es
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according to the invention for one el evator of group of three el evat or s;
Fig. 2 SHBQEUQSfPSmEﬁﬁrFlgﬁoﬁPngdﬁﬁélgUnPPSF19#60€§§n96§ SPSIs afyj ust i ng the
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The drawing illustrates an exemplary embodiment of the
invention which is described in further detail below:

20 Fig. 1 shows a schematic diagram of the deck-distance control
according to the invention for one elevator of a group
of three elevators;

Fig. 2 shows a flowchart showing the control process for
25 adjusting the deck-distance during travel:;

Fig. 3 shows a schematic diagram of a device for adjusting the
distance between decks on a double-decker elevator.

30 Fig. 1 illustrates a deck-distance control according to the
invention for one elevator of a group of three elevators which
makes use of a group control, for example of the type known
from EP 365 782. An elevator a travels in one of the hoistways
1 of a group of elevators consisting of, for example, three

35 elevators a, b and c. Via a suspension rope 3 a hoisting
machine 2 causes a double-decker elevator 7, consisting of two
cars 5, 6 in a common car sling 4, to travel in an elevator
hoistway 1, the elevator installation chosen for the example



serving sixteen floors El to E16. By neans of a spindl e, gﬁﬂ{gﬁ) for
‘exanpl e, a driving nmechanism shown in Detail A of Fi guré so-cal |l ed
deck-di stance drive machine DA, can change the rel ative deck-di stance
.between the cars 5, 6 in 5 such a way that this always matches the di stance
between two adjacent floors. The hoisting machine 2 is controlled by a

drive control,, for |, exarrple of the t}ége known from EP 026 406, .in which
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i nt erface m croconputer pr ocesses e necessary
i nformati @l@]aqmtclfhopnsepresent ed in the flowhart in Fig. 2. 20 Each car
5, 6 of the doubl e-decker elevator 7 is equipped with a |oad-neasuring

device 11, a device 12 to_indicate the mnonmentary operational state Z of the
cars 5, 6'1"1161a dajistd nm nﬁ?hlrr@gl?stlésr RISt /d dns pfdrhee cgertrole far
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emtters r.oVi t he n are connect to the m omput er
system 8 W “gﬁ Bbut ym%@%%&e as‘?%oer Iﬁ{b F%?@%?(a?rg gﬁepﬁ’éﬂn"EP
062 141 a:mdxta*odecmiddmtaare‘ acnndeted i ihor ommxtcanputxer esy8tenns8i gfia of
a hall-cal] 1'@%}' ar I ;m ' r l.ng to
the cars § tg%rog:‘y)sh oucf ckefijlé | evat oree% tl@l\%% rrerr%lﬁg ﬁ}ag%k
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whi ch storgd Qﬁcx‘b‘?ﬁfnﬁiﬂﬁ& salterf Pividafaitterrdie L ¥9s Papféal - cost
menories RAW, in the formof tables corresponding to the cars 5, 6

of the. dodBeEOREmEtas S¥Rtem B Rraqesses dig -NeResTARGr jnformation,

which is represented in the flowchart in Fig. 2.

20 Each car 5, 6 of the double-decker elevator 7 is equipped with
a load-measuring device 11, a device 12 to indicate the
momentary operational state Z of the cars 5, 6, a device 13 to
register the positions of the cars 5, 6 in relation to the
complete elevator, and car-call emitters 14. The devices 11,

25 12 are connected to the microcomputer system 8 via the
interface IF1, and the sensor and actuator 10 are connected to
the microcomputer system 8 via the interface IF6. The car-call
emitters 14, and hall-call emitters 15 provided on the
landings, are connected to the microcomputer system 8 via an

30 input device 16 of a type known, for example, from EP 062 141
and a second interface IF2. The microcomputer system 8
consists of a hall-call memory RAM1l; two car-call memories
RAM2, RAM3 corresponding to the cars 5, 6 of the double-decker
elevator 7; a load memory RAM4 which stores the momentary load

35 P, of each car 5, 6; two memories RAM5, RAM6 which store the
operating state Z of the cars 5, 6; two partial-cost memories
RAM7, RAM8 in the form of tables corresponding to the cars 5,
6 of the double-decker elevator 7; a first total-cost memory



31 JULY 2006 4 RAMD; a second total-cost nmenory RANHO;sEJHEQF(ﬁo cal

‘al l ocation nenory RAML1; a nenory RAML2 which provides t evator with
the | owest serving costs for each sanpling and direction of service; a
menory RAML3 containing for all 5 adjacent-floor distances the calcul ated
differences relative to a nean deck-distance DVDD, a nenory RAML4 for the

val ues of nean deck-di stance MDD, actual deck-di stance difference | DDD,
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i ndi vidu cars int orm of ‘a register, which cates for a traveling
car the 2pehaBeBSSedesk- tih§§énFI906P§r&Ft\JﬁPcl$DP|$e @4cC -cai® FHAIradt op. V\hen

the car lﬁeﬁbayl BPROM; R3gakd RénmbR{ RRAM Bechireey a%lm Power-adpgap b

served ossi b car position (for "blind" floors). alreag¥ knomm

fromltdne ﬁ?H r‘éon?P | @ WéﬁFPBH@&eé 8Fe CEHe ¥Rt i16n Weéir &1

the 25 setecthe mdﬁlbeségsmq! tbemdast mbwanrdowmmamb%nd:qwar ed vvnth
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possible car positions can be assigned. R3 and R4 designate
the selectors corresponding to the individual cars in the form
of a register, which indicates for a traveling car the
20 addresses of those floors at which the car can still stop.
When the car is stationary, R3 and R4 indicate the floor on
which a call can be served, or a possible car position (for
"blind" floors). As already known from the drive control
mentioned above, destination routes are assigned to the
, 25 selector addresses and these destination routes can be
f compared with a destination value generated by a reference
value generator. If the two routes are identical and a stop
command is present, the deceleration phase is initiated. If no
stop command is present, the selectors R3 and R4 are set to
30 the next floor.

The microcomputer systems of the individual elevators a, b, c
are connected together via a comparator 17 of a type known,
for example, from EP 050 304, a third interface IF3, a party-

35 1line transmission system 18 of a type known, for example, from
EP 050 305, and a fourth interface IF4, and thereby form a
group control with adjustment of the deck-distance for double-
decker or multi-decker elevators.



EP 050 305, and a fourth interface |F4, and thereby form g, g?@gp control
w th adjustnent of the deck-distance for doubl e- decker “or decker

el evators. 31 JULY 2006 s The follow ng functional description relates to a
~doubl e- decker el evator whose decks (caré) 5, 6 are both noveable relative
to the elevator sling. If one of the decks (cars) 5, 6, is imovably
fastened to the car sling 4, and only the S second car is constructed to be
novabl e, The fPaweHARgs fP@ICtl@@ﬁtlr Sieser iptd e leldtasak@ AP Heleri ved

IL om t he d%bﬁé@héEESatka&hbi%@@te@& ctﬁmts)besi i aElegLHcﬁtrQ mogréatbpélty, tlg
e case o a. nu | er _el evat or a e cars can e consltructe
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i ncl ude on ose f oors which can be serv evat

stops. Foint ﬁb§e0ﬁ5§09§ ﬂhﬂ@ﬂ@a‘ﬁ%@eﬁl@d’azt@lby at]He fdlﬁjb?ﬂarsde%keﬁ *@@vat or

7 in suchpg ¥BystkabteRe tef bel hSvaSAkS r“e(lréecivté) tHPHhd ) S By Ofort Méne
hoi stway where there _is no h0|stway door in an express zone), _the

nmean deckodi $h&nE8TRDB/c &n CHE @@e&“g?%ycéﬂsr‘iﬂn%l% thessling angnh

doubl e stene reflaih@hgeaaltsstop ealcathigeh distrtictddad Hs fovdbBerve a
fl oor, the ference. bet ween E(L)Lhe mean deck-di stance DVDD and t he

deck- di st &f 8 £8F the theoFAEsSdid91g stop is cal culated: 30 - A positive
value of DMVDD indicates that the cars 5, 6 nust be further apart than VDD
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cars 5 6 the layout of the building’s floors and h01stways as the
mean of the largest and smallest floor-to-floor distances of
two adjacent floors, where adjacent floors are understood to
include only those floors which can be served by the
elevator when it stops. For those floors which can be served

20 by the double-decker elevator 7 in such a way that one of

the decks comes to rest in an area of the hoistway where
there is no hoistway door (e.g. in an express zone), the

mean deck-distance MDD can be used as the control value.

25 - For each double stop, i.e. for each stop at which both of
the cars 5, 6 serve a floor, the difference between the mean
deck-distance DMDD and the deck-distance for the
corresponding stop is calculated:

30 - A positive value of DMDD indicates that the cars 5, 6
must be further apart than MDD by this distance in
order for the two cars to be exactly level with the

two floors simultaneously.

35 - A negative value of DMDD indicates that the cars 5, 6
must be closer together than MDD by this distance for
the two cars to be exactly level with the two floors
simultaneously.



must be cl oser together than MDD by this distance for E&,@g@ fars to be
"exactly level with the two floors sinultaneously. 31 J % 6 These
DVDD val ues for all double stops are stored in a table in the nmenory RAML3.
‘The relative car position is determned by a suitable 5 device, for exanple
an i nmpul se tachodynano and a correspondirng transducer for neasuring the

di stance. The difference between the distance between the two cars 5, 6 and
MDD i s contiThes| BMRPpde beeasiehealil f devbheesbepfeane storrd ast gal

deck-di st ancganel {hechEanefeek-gAgi ance | DVDD. | DVDD can be a positive or a
negative val ue. For exanpl e, DMDD = -10 indicates that the two cars 5, 6

are 10 cm closer together than specified by MDD. 15 As soon as the next
stop i s khowhe hesndivapesit pbeition £8rdetbpnlifdebiebgan bBaitaade romthe

tabl e containing the. stored val ues. The difference_hetween DVDD and

| oV S g v e A TS Sfo R ERRER (57 | TRESTEShARRORKRRRE BRE Bars 5. 6

rel ative to cachespdredin@OtSbiSiueer efent sedber iingt Eheediigtahiceh t he cars 5,
6 must nove away from or towards each other so that the two cars 5, 6 stop

exactly level with the landings at the destination stop. A positive value
of SDDS indiBhee edlfferencetbetveen thesdhstanagvbelwegnf the &woh catrises, A

negative S I i pdi h 5,6 Slys ch

ot her. The gggif%ﬁ??%ngg %%%??%*82% gcﬁgaﬁﬁédd??egggoﬁlg?g?ﬁgggggQQWé%%

di st difte- adj the i agtvdl terk-disbaacerapdt khef mear dgrk-distgncend Dbk s

whet her the OMBD Scad HEVE pEILLEGet B8 adRshaLEvE §hates, Fard hdplldle cars
5, 6 have not_reached ossi bl e maxi mum upper or

h an $xtrene osition, i.e. ap
lower deck 3R ion 1 Mmiveatest hRak| Ehgt bvo g3rs >, 6 are 10 cm
? closer together than specified by MDD.

15 - As soon as the next stop is known, how far apart the two
cars should be can be read from the table containing the
stored DMDD values. The difference between DMDD and IDMDD
gives the distance SDDS for the movement of the two cars 5,
6 relative to each other.

20

- SDDS represents the distance by which the cars 5, 6 must

move away from or towards each other so that the two cars
5, 6 stop exactly level with the landings at the
destination stop. A positive value of SDDS indicates that

25 the cars 5, 6 must move away from each other. A negative
SDDS value indicates that the cars 5, 6 must move towards

each other.

- The deck-distance control selects the direction of the
30 distance-adjusting movement of one or both of the cars 5,
6, and checks whether the cars 5, 6 have reached the
desired distance, and that the cars 5, 6 have not reached
an extreme position, i.e. a possible maximum upper or lower
deck position relative to the elevator.
35
- The control of the relative positioning of the two cars 5,
6 is activated by the following events, for example:



The control of the relative positioning of the two cars E#PUPN;§ activated
"by the follow ng events, for exanple: 31 JULY 2006 7 - car is in the
accel erati on phase and the destination is known. - A new destination
~calculated during travel is knowmn. 5 Th? drive part of the el evator control
(not the deck- distance control) ensures’'that the el evator stops

accurately. It always directs the doubl e-decker elevator 7 wth the two
novabl e cars 5, 6-tBheheawi s pbhnthecageeherabion Rbpseeandf tbers. The two
cars 5, 6 always i nge£essaion! dUrsogymetrically their relative distance
fromthe md- point of the doubl e-decker elevator 7. If one of the cars 5,
6 is imovably fastened to the elevator sling, the elevator control guides

the elevator 7 in-saichew aeytihation thBculibeablifrénly brabelepsexidim .t he
reference position for the destination floor. The drive part of the

el evatior control also carries out releveling of the doubl e-decker el evator
7, in accor direadridfe wdit tdi tlmadeleﬂvahert@ontaols bno6. the 8kekti me when

relevel 19 o SAUKLEL M nod NERASILL 00507 1] U0AERE S Pops®, Tol Al ve Lo

the el evato rame are rea |xe s reason r ling is carried
out to bothacamctraigel_YevEtsamayﬂsnedsmetsl‘nbeaddubhetdeclsaneedibved;piroﬁ 25

The tabl es '{Hé‘gt&@ema@éb'fé dQFs CONtEOLLT Dt 25 d §8|fntdbé‘c%‘éfa %o

doubl e- decker evator are initializel during a neasuring trave
mannéP descﬁQﬂQFQQ#cﬁ@°?I$rtTkﬁc%E@ CaFs a5 pubt alWarReingredseoPrt he value

tabl es woul d-dg&d %;\}rﬂéetrf@ﬂmtu@éhzeﬂeﬁaéluéeéléeaheaoy%ﬁ) the Alil-

di stances between adjacent floors SD ar nmeasur e | ar gest,
smal | est, aRPYRGPE|IRe -ddublecieckes atev’tare’ calEuPaeeat ’FH@ FRES
f|00r-t0-f|QDJ 6 is immovably fastened to the elevator sling, the

elevator control guides the elevator 7 in such a way that
15 the immovable car 5, 6 represents the reference position
for the destination floor.

- The drive part of the elevator control also carries out
releveling of the double-decker elevator 7, in accordance
20 with the load in the two cars 5, 6. At the time when
releveling is carried out, the positions of the two cars 5,
6 relative to the elevator frame are already fixed. For
this reason releveling is carried out to both landing
levels at the same time and in the same direction.
25
The tables containing the values for controlling the deck-
-distance on a double-decker elevator 7 are initialized during
a measuring travel in the manner described below. (In the case
of a multi-decker elevator the value tables would be created,
30 initialized and used analogously):

- All distances between adjacent floors SD are

measured.

35 ~ The largest, smallest, and mean floor-to-floor
distances are calculated, The mean floor-to-floor

distance corresponds to the mean deck-distance MDD.



di stance corresponds to the nean deck-di stance MDD. 31 Q{&ﬁié%%&? 8 For each
"pair of floors representing a stop, the difference relative to the nean
floor-to-floor distance DVDD is calculated. 5 The neasured position val ues
are stored and updated during each travgl, or periodically, to detect any
changes which may have taken place, such as building settlenment, for
exanmpl e. These values are used to_cal cul ate the deck-di stances necessary
for both cars 5, ® F@F s23fh vPahouRf ef 1 PRFS oFepResenbingr ai A§OR stlge.

Furthernore, the prorefb¥rencarHEa€véEi €8 EHé méh PNb¥rwbbraceenventional

group control, but th an desired type. of $ontro| (destination floor
control, etc.). Fﬁ%ﬁsﬁa%% PR 1St f3hewkatedor the procedure to control

the 15 adjustnment of the deck-distance during travel. Wen the elevator

tarts t h f I f_th k- dist < t.i SDDS i

cal cubat DG RELERY  BFERELOM b RRNEER BRELSLORE AR el BAEESPerREi® (o the

mean deckeach stxacel , aond pOMDBIichtluct bal ddtéEtr enygechehgesyehticht may20
decks di st : h ks di j t
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val ue, whi nmeans t he"réference valu . i stance correction
is zero, Peesetvahues amkeusedstpocalcydbatesthe derk-dispanees! with the

respecti Vﬁeéé’é‘é‘élﬁﬁsf&{' B@?ﬁ ggsti pat Eoﬁoséﬁflg w2tHBLtCeiRRe Q¥ tNenl S
travel ing, and the two decks are novin relative to each other, the actual
difféﬁbncéPFW%@@i%eSF%Pth@urﬁhaﬁmﬂéﬁk-ghgtEﬁ@@eﬂENEDCP§ bencRxEdes put

updat ed, ﬁ&@a&ﬁﬁyi&itﬁhﬁr@ohﬁeﬁtﬁ@ﬁﬂgegfaubhéoﬁ@?bhDathnwﬁkﬁobn&he new
reference_ 30, value SDDS_for the_ deck-distance rrection st be cal cul ated
ind the. HREEST (EYPac fisPRbE She GrSFANCELRE: WLBRT: FENGE0Ls has o be
repeat ed. When adjustnent of the distance between the decks is conplete, an
open-enable signal is.transpjtted to _ihe Hoors. i.le the doors.are being
ohened. a0 heronting oty elougharf; e b RS chiparigRe 5P° eBerod A
cont A6l adjustment of the deck-distance during travel. When the
elevator starts to move, the reference value of the deck-
distance-correction SDDS is calculated as the difference
between DMDD (the difference relative to the mean deck-
distance) and IDMDD (the actual difference relative to the
20 mean deck-distance). If the deck-distance is already at the
necessary value, which means that the reference value of the
deck~distance correction is zero, no action is taken, as both
cars 5, 6 will stop level with the respective landings at the
destination stop.
- 25
; While the elevator is traveling, and the two decks are moving
relative to each other, the actual difference relative to the
mean deck-distance IDMDD is continuously updated, because if
there is a change in the destination floor the new reference
30 value SDDS for the deck-distance correction must be calculated
and the process for adjusting the distance between the decks
has to be repeated. When adjustment of the distance between
the decks is complete, an open-enable signal is transmitted to
the doors. While the doors are being opened, all other
35 measures specified by regulations or necessary for control
purposes are applied. Both decks stop exactly level with the

respective landings.



purposes are applied. Both decks stop exactly level w th; they,degspective
‘landings. 31 JULY 2006 9 Fig. 3 contains a diagramatic representation of a
device for adjusting the distance between the decks on a doubl e-decker
.elevator 7 with two cars 5, 6 which are govable relative to the car sling.
The two cars 5, 6 are arranged in a cormbn car 5 sling 4 which is fitted

w th guides 50 and a neans Qqf susRenslon 51. The two cars 5, each have a

separate E&9- 3| FﬂBtBAnSSB W?ﬁraﬂ gtdcsEepResSRNtat 109 i @eqem%e e
position afijtbeihgothar diStaficeebativeent ¢éheadechishen ias doidllaHdiokkhy neans
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deck- i st ShELaEPTve HEEHi REC PBRS. SnPcHPRSD 3R CoMBYRRLE FSUAEIYE Fast ened
to a pIatéhélcannslhagcaTheltwg ¢arshé cénarelamrdwged dmi e desanagcataed, f or
exanplee, 591%8 TRfifERC1LORTLALAl DO BYIHRL ERSEAY A kiins qsp' acement  of

the cars rela Ve to eac ecte or exanple, by a
spi ndl e @usnans:agnoébesil‘he huadedrst ﬁr,eédgapbr heNe awseparats aar

respect i V§i¥ng"‘ﬁh0hsﬁa§§‘éﬁ gamaeggbaaahqeﬁnhua 6 mggégég rra'hqtse %cﬁ Zhgzcar

frames 54, 55 have threade | ates 64 which _acco e spin
When theP9$beﬁEeOSeFQEeEWPhéaaécﬁs Psrgdptivedta eachyedhearthd 0 spindl e

62 is d“é‘&l\cQYaEQQ BgcCliedhst arGerdii ¥QanptBi, N@nDAmpullze dﬂa%%ma% ween
the ¢ creases or decreas ﬁhﬁ é& trlcglly aboyt the m'd 0|nt of
I

the ddlibl 80 acRRBreSh) EiarGrts. Sactn afisbange M1y mach i s
possi bl e (bR) Ysehiéhrhaxasn! eleatsicsmdtoraChs &ahy:dsh@d Iﬁb Jaatmatmr es:prre 25

ot her sort o grive. }nJU Y 2006 1 I ¢l hCLAINEQé a JB for
controII|%6 % e?%€a§g gthé iﬁgva98g MﬁAefng at P EAYE o 105 (* J%Eéd in
a common emamplenglnmhhehmachwabsrpnmanfetheabdeﬂmmqnnmmstaiLaﬂmnﬂLhng
having a ppLPf 3bLh¥nff of! PRESCERE &S @ HU§athYe® S QLIRGINE Via a
15 effected, for example, by a spindle 62, having opposite-handed
threads for the two cars 5, 6 respectively, which passes
through an opening 63 in the plate 61. The car frames 54, 55
have threaded plates 64 which accommodate the spindle 62. When
the distance between the decks is adjusted, i.e. when the
20 spindle 62 is driven by the deck-distance drive machine DA,
the distance between the cars 5, 6 increases or decreases
symmetrically about the mid-point of the double-decker
elevator 7. As an alternative to the spindle 62 it is possible
to use, for example, a scissor jack, a hydraulic jack, or some

25 other sort of drive.



suspensi on rope, conprising the steps of: a. determning_a distance (SD)
value [or a distance between each pair of adjacent f1 oot MW 38y by two
el evator cars arranged in a comon car sling travelling in an el evator

hoi stway in a*rmulti-floor building; b.jqdeterm ning a nean deck-di stance

(MDD) value rep- resenting a of the largest and small est ones of the

di stancec‘g%é%ﬁmmg ned in said step a.; c. determ ning a Poor
differen )re- senting a difference between the nean
deck-di stance (MDD) val ue and the_di stance (SD) val ue correspond- ing to
each pair of tdheAaujetbodt for ceontrotlingedrcelevgtoneths alhwajosi rs of adjacent
floors at whiagthg Qit RSP tiWee cadé Sarrfng et A Ebi@ndn C&4r §1ihgerence (1 DVDD)
val ue repre%%t |€g a .di ffe{Fenzﬁe %g)t-%xee,n the val ﬁe of .the dctual deck-
di stance betVHER FHECISARALEIEYAIAr HOIN Wiy, k0 & RULAME hayBi 4 a) ve; 1.
det er m ni ng pluraditgradnflodrs andds drsvasp walhesstingrmachane vag at he di f f erence
bet ween t hegfisosi8hf forreenestn fﬂ@b{l%))th&adt s ¢fF responding to the sel ected
adj acent floors_and t.he car Eiffe_ensg %v | ue; ving the cars the
movenent di st &ncdCiEODIB)NL a8 uf 1St?“é¢fét{_]a)t Ya8He Wioth&nslaameg h. stoppiug the
car ihat a Ergdebetweasdemﬁlpaipmilf alcga corgt ﬂ@o_rshsersxetlebye@wgdl acgnt fl oors.
. The method a Loyl - . h. and c. include
storing the di s% gér}{:‘{e{bf %Bﬁﬂ} Iaﬁggk l %‘eef&%‘%’%ﬁ@%ﬁ%‘ﬁ’c@él?m) val ue and
the floor diffetridet ‘(VBIQ@D%WM 1 Paekti-llaoy Rwddmg:t or ni ng sai d steps
di . thr ougthhhb. Idélteﬁfl “‘ﬁguz@ghbmwé@@kﬁ@kaa@br@\@Dt) fkgalﬁg: ﬁﬁﬁ”t . ; | oors: g
utilizing the stored.floor differe e’ 3. IF od accordi ng
to claiml V\her&%?rghéléj %tqetpéﬂg fargﬁgtom?nm%&pgwérﬂgﬁhgﬁri ng a
measuring travediganeadShvelues dgtarmipedsin said step a.;
c. determining a floor difference (DMDD) value repre-
senting a difference between the mean deck-distance
(MDD) value and the distance (SD) value correspond-
ing to each pair of the adjacent floors;
d. selecting one of the pairs of adjacent floors at which to
stop the cars;
e. determining a car difference (IDMDD) value represent-
ing a difference between the value of the actual deck-
distance between the cars and the mean deck-distance
(MDD) value;
f. determining a movement distance (SDSS) value repre-
senting the difference between the floor difference
(DMDD) value corresponding to the selected adjacent
floors and the car difference (IDMDD) value;
g. moving the cars the movement distance (SDSS) value
relative to one another; and .
h. stopping the cars at a predetermined position relative to
the selected adjacent floors.
2. The method according to claim 1 wherein said steps a.,
b. and c. include storing the distance (SD) values, the mean
deck-distance (MDD) value and the floor difference
(DMDD) values respectively and performing said steps d.
through h. for subsequently selected pairs of the adjacent
floors utilizing the stored floor difference (DMDD) value.
3. The method according to claim 1 wherein said steps a.
through c. are performed during a measuring travel of the
cars.




4. The nmethod according to claim1 wherein said steps a.

t hrough c.

are

per-fornmed during each travel of the cars. 5. The net hod 3tdbBLYiReog to claim
| wherein said steps a. through c. are perforned during subsequent sel ected
travels of the cars to detect any changes in-the distance (SD) val ues
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tESMD[@hWI rraé/ﬁrlesentl ng a difference between the
deck-di st ance (Mcmbﬁmcﬁadc@hhn@mamm 1(whEroial siedogiepsepondi ng to each

00rs 1S C anged dunng 'travel of the cars.

8.

A method for controlling an elevator, the elevator

having at least two cars arranged in a common car sling
which travels in an elevator hoistway in a building having a
plurality of floors and is driven by a hoisting machine via a
suspension rope, comprising the steps of:

a.

d.

determining and storing in memory a distance (SD)
value for a distance between each pair of adjacent
floors served by two cars arranged in a common car
sling travelling in an elevator hoistway in a multi-floor
building;

. determining and storing in memory a mean deck-

distance (MDD) value representing a mean of the
largest and smallest distance (SD) values determined in
said step a.;

. determining and storing in memory a floor difference

(DMDD) value representing a difference between the
mean deck-distance (MDD) value and the distance
(SD) value corresponding to each pair of the adjacent
floors;

selecting one of the pairs of adjacent floors at which to
stop the cars;

. determining a car difference (IDMDD) value represent-

ing a difference between the value of the actual deck-
distance between the cars and the mean deck-distance
(MDD) value;

di stance (SD) val ues, the nean deck-distance (MDD)
(DVDD) val ues respectively. 6. The net hod

and

formed when
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e. determning a car difference ~1JDVDD) val ue represent- ing a difference
bet ween the value of the actual deck- di stance between tBbBejoey s0and t he nean
deck-di stance (MDD) value; 31 JULY 2006 12 f. determ ning a novenent

di stance (SDSS) val ue repre- senting the di fference between the floor
difference (DVDD) value corresponding to 'the solocted adjacent L, floors
and the car difference (1 DVDD) val ue; &2 noving the cars the novenent

di stance (SDSS) value relative to one another; and h. stopping the cars at

a predetermned p t Ioors 9. An
apparatus for conﬁfo &%{@E éé*%?’ehg@ﬂﬂgbgﬁ @%S) %%T‘T Cars in a
common car sling whiséR tngat ﬁsci CEANCE dedwsen hae stleay ( @I‘fmﬂctl -f1 oor
blw | di ng corrp{l si ngt‘}deB ER-vdust@neesptsndiag ﬂﬁflﬂhmem}dmh@ﬁ(ﬁ&h@_ c?mmn ca{
sling supporting a S Vv ih a hoistway, a
| east one of the car@é(%g Wﬁﬁ%ﬁ?e‘ﬁ%%‘?@iﬁm‘m wﬁé’sl ing, said
deck- di st ance nachg. nﬂolvemgghecmm ¢be tmovbmatt distarte BBOSS)rvalaed a control
connected to said degg C}Wétt@rlﬁfé 'lﬂéﬂi/ n;?ﬁ#n ne for receiving a signal

én

representing a selecte air of | oors at which the cars are to be
stopped wher eby \Ammoppmgﬂmcdxz}rdlzdtaapmaicdcmmechpbsuhmn clativadoed to the

car sling and coupl Qﬁetéélécﬂ@daﬁ |a€§§f fRpfgscar, said deck-distance drive

machi ne responds tg) contr ﬁ elhl&tl vell%/‘ﬁ@d' st .t he gl st.ance between

the cars to corre- é%%h‘@p%“%“ COMLEO IO, 2B & ARG AL JERSE of adj acent

floors to be setwalchss ihe uoammonsaanlshnthhlch travets myaa eleeatory cont ai ni ng

cal culated fl oo 18 € I ck-di stance
mcﬁsm@g fif 2 (MR Aoy b&@ﬁd rﬁ latipristhd: "Padedle

(MDD) val ue of ﬁ |stan f] irs of
adj acent floor§1%1|n‘(§‘“§a Elw&oﬁ"t1 INEof éF ﬁé & GENROT 4] égln(gul at ed

supporting at least two elevator cars for travel in a hoistway,
at least one of the cars being movable relative to the car
sling, said deck-distance machine being coupled to the -at
least one car; and a control connected to said deck-distance
drive machine for receiving a signal representing a selected
pair of adjacent floors at which the cars are to be stopped
whereby when said deck-distance drive machine is attached
to the car sling and coupled to the at least one car, said
deck-distance drive machine responds to said control to
selectively adjust the distance between the cars to corre-
spond to a distance between the selected pair of adjacent
floors to be served by the cars; said control including a
memory containing calculated floor difference (DMDD)
values relative to a mean deck-distance (MDD) value of
floor-to-floor distance (SD) values of all pairs of adjacent
floors and said control comparing the one of said calculated
floor difference (DMDD) values corresponding to the
selected pair of adjacent floors with an actual car distance
(IDMDD) value representing a difference between a value of
the actual distance between the cars and said mean deck-
difference (MDD value to control said deck-dlstance drive
machine.

10. The apparatus according to claim 9 wherein no more
than one of the cars is immovably fastened to the car sling.



floor difference (DVDD) val ues corresponding to the selected pair of

adj acent floors with an actual car distance ODVDD) val uélJékya¥éenti ng a

di fference between a value of the actual distance between the cars and said
nmean deck- difference (MDD value to control said deck-distance drive

machi ne. 10. The apparatus according to claim9 wherein no nore than one of
the cars is i movably fastened to the é&r sling. 31 JULY 2006 13 11. The
apparatus according to claim9 wherein the elevator has a pair of cars
novabl e relative ~to the car sling and including a spindle connected
between the car sling and the two cars and coupled to said deck-distance

drive machingff O'Th@h\%gghpﬂug qbébp@ﬁ% Ret Wit 9e WNEOreGAr the sSymmetrical ly
about a m d-pRoi nt gft n.tg$ two car ]12. e,ﬁgﬁﬁratus according to claim
9 i ncl udi ng eg@gg as 1 fatk Of 05 Juoyable splatyye 5&?&5&’(9%9 a signal
represent - iangl mecluding:a spindlencennecteddretwee i the casalidgand rol  respondi ng
of adj acent e Aty 0g O I A e e The
appar at us a&ﬁ%@g%B %}'@ﬁéﬁqg %éﬂéfﬁ?%aﬁ%??wc?&ﬁ BB% E‘E{Peggmel y' updat es
sai d cal cul &ysametrcalyahout ovoy-paint &stweenethectwangarshanges in the
fl pgr -1 O-I | 0oor]2, Oted ggp@mué%ccaimirﬁgogmbmim Yagehidingda isensoai m g. }N][ler ein
sal contr . €e a | erence
bet ween sai ?%ﬁ%kﬁ% %af&tcg%w%ljgéﬁ%‘gﬂigg giﬁgﬁé&l\fgbgéc‘ﬁeﬁll deck-di st ance
(1 DVDD) val UBgr @pr ésdni] rfngtQﬂféc deetvserr the carss sust ertEdled and adjusts
the di st ancaespendirg to lsaidaactuah distaoyodasipnali ad sheddistaeeent di st ance
(DDS) val ue petween the selected pair of adjacent floors to adjust the

distance between the cars.

13. The apparatus according to claim 1 wherein said

control selectively updates said calculated difference

(DMDD) values to detect any changes in the floor-to-floor

distances.

14. The apparatus according to claim 9 wherein said

control calculates a movement distance (SDDS) value as a

difference between said one floor distance (DMDD) value

and said actual deck-distance (IDMDD) value representing

the distance the cars must be moved and adjusts the distance

between the cars in accordance with said movement distance

(SDDS) value.






