| Lift installation and nmethod of operating a lift installation The present
I nvention relates to a lift installation and to a nmethod of operating a |ift
installation with a shaft, in which at |east one first lift car and second
lift car are separately novable upwardly and downwardly for serving
destination calls. In addition, a control 1devi ce which determnes a
suitable lift car for serving the destination calls is provided. In order to
convey a multiplicity of persons within the shortest possible tine by nmeans
of a lift installatiokifiinstaliatipaandausthed afeperating alift nstaliatiosni | di ngs
so-termed doubl e-storey lifts are known in which two cages directly above
one anot her and fixedly connected together always nove sinultaneously to
two adj acent The presgst inveotion selatesHoda dift iogtatiation| &"Wb ta & ethadnet aperatingd g it t h
anmltiple c [
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dependence on general criteria and/or in dependence on allocated travel requests for the
region of the start storey and/or in dependence on travel requests for the region of the

destination storey.

Moreover, lift installations for the transport of a multiplicity of persons within a short time
are known in which at least two lift cars can move upwardly and/or downwardly

independently of one another in a common shaft.

With respect to this, a method of controlling a lift installation with at least one shaft and
several lift cars is known from WO 2004/048243 A1, wherein at least two lift cars are
separately movable upwardly and downwardly along a common travel path. After a
passenger has placed a destination call, an allocation evaluation is carried out for each lift
car, subsequently the allocation evaluations of all lift cars are compared with one another
and finally the destination call, in order to be served, is assigned to the lift car with the best
allocation evaluation. As soon as the destination call has been assigned to the lift car, the
travel path section, which is required for serving the destination call, of the shaft is
blocked, for the time of performance of the trip for serving the destination call, to the other



bl ocked, for the tinme of performance of the trip for serving the destination
call, to the other 2 I|ift cars novable along the common travel path. If
serving the destination call requires a journey over a plurality of storeys
a conparatively large travel path section is thus blocked to all remaining
lift cars, whereby a significant restricthén of transport capacity occurs
particularly in high-rise buildings with ny storeys. In the case of the
present invention it is provided in correspondence with the |ift

i nst al | at i onlift aarg ro¢nablecalinog trwc@@nmpn@raw Ratle  ifregeyiet thendestihaliorscallvgauirasea

first Tift Cghm@ wevsﬁluréur%ofﬂaewé Sp%tﬁgnyhsrgé&ravaepaweéafohnathearb@dasﬁé@r

ei t her synchronousl econd car displaced in tine
relative to tohell ser@evntmgl iift tca@arWheb%hy atsignifieant restrigtioe ofj frﬁ%nSPQUr@PiaélFV agcuss

j our ney of th’?'éLﬂﬁ@]‘q Hid H-tis Blitdlin ;!ég%tﬂ “Z{r’ﬁ’ éﬂ‘?‘%g&ﬁ ood by 'operating paraneter

I n the sense ent I nvention tors which influence
utilisation of the I|ft installation with respect to an al ready past use,

the instant an1etﬂg%a’fl§8f tﬂg ngﬁ@t‘@yérﬂj?ﬁﬁﬁs %vﬁ:fe@riﬁ%r}‘e é}tohaén&%m%rﬁﬁ%gtﬁfa%@

to onIy one operatl > e o era nmeter can, in the case
of need, al sendltengethad acdeedingde dee mdeph@damp@mm rt@etdneaftr$tolﬁt odr isheoyad; tin

installation
t he dependeng ‘ﬁﬁ'algﬁ%@g %qg?%?\ebr%%eg ﬂ%@d‘g ?tg tﬂfg@g% ratrﬁlogjs grﬁg[rr%%mh the
ori ent ed t owaeatndtliftecar rosrigpiacedtin dime wilative 46 the: seppndiift, car, but, stnlwtmmepﬂree
t he nunber og gﬁ@; bpﬂﬁ’hﬁ%y% i eSedc gﬁgﬁﬁ y the users or the nunber of

FECT es €

per sons or conveye his connection the transportation
anount is preferably determ ned by the nunber of issued destination calls.

A ternat | vel oo 8UGibl<RIR) by dHieukh HPARGLAA Bk QLR FRLrBEHSRRRSH

by the nunber persons or art € conveye ssued
destination tmtdrs wdnwh infetee atilisation nf ttl'erﬁﬂlnestaltaamnmth bqspteltrbtmmalreﬂdy@@ﬂ wse,

Equal Iy, theyn Lﬁﬂptgﬁtaﬁg?&eﬂfé) Ard taa‘e{ﬂ‘?e EQQV%’?gra% tlﬁ? d ;:Q'r&%% fonorﬁy HRé €

manner by nean easlt onhe ectrn VIC exanpl-e
sensor or a bperhtindpanaimeter. wWiiecbperaing pmameteam:sm in thh@aasoéneed redsp dzangetlrm

the control th%ev'uf:see of%&&a\‘ﬂf&&%ﬁ&ﬁofqﬁé’hfﬁ @ﬁé\ol?\e provided in, for
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In preferred embodiments the operating parameter is oriented towards the transportation
or traffic amount, i.e., for example, the number of destination calls issued by the users or
the number of persons or articles to be conveyed. In this connection the transportation
amount is preferably determined by the number of issued destination calls. Alternatively
or additionally the transportation amount can be determined by the number of persons or
articles to be conveyed. The number of issued destination calls can be detected in simple
manner by the control device. Equally, the number of persons to be conveyed can be
ascertained in simple manner by means of at least one detecting device, such as, for
example, a sensor or a light barrier, which can then transmit the ascertained data to the
control device. Such a detection device can be provided in, for example, the access
region of a passenger lift or loading region of a freight or goods lift.

A higher transport capacity is thus achieved, since movement of the I[ift cars
simultaneously for at least a time is made possible particularly also for the case that the
travel paths for the first and second lift cars embrace a common travel path section. This

leads to an increase in performance capability of the lift installation and can be used for



travel paths for the first and second |ift cars enbrace a common travel path
section. This leads to an increase in performance capability of the lift
installation and can be used for 3 both oppositely directed and identically
directed travel directions of the |ift cars. It is thus nade possible to
form for exanple, a virtual pair fromthe individual lift cars novable
upwardly and/ or downwardly separately from’ne another, wherein the
respective individual cages formng one pair can lie closely one above the
ot her or, hobethappositely diegséad and identibaily dicacted/fravelidiredtiohs otthe lifjcatsps can be
formed fromnore than two individual lift cars. Mreover, the nethod
according to the invention nmakes it possible for two lift cars to be able
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The invention can be used in passenger lifts, freight lifts and goods lifts.

Advantageously the first and second lift car are moved synchronously or displaced in time
from a predetermined limit value of the operating parameter. This first limit value can, for
example, be fixed by means of values established in advance or fixed and changed on the
basis of operating data continuously ascertained during the operating period of the lift
instaliation, for example by means of average values over specific time periods.
Moreover, the limit value can be calculated to be at different levels for different times of the
day, for example in peak times at the beginning and end of a working day and depending
on the respective day of the week.

In a further advantageous embodiment, from a predetermined further limit value of the
operating parameter the first and second lift cars are no longer moved synchronously or
displaced in time. Advantageously, the lower limit value lies at a lower transportation
incidence than the first limit value.



di splaced in tinme. Advantageously, the lower |imt value lies at a | ower
transportation incidence than the first limt value. 4 The advantage of
this switching-on and switching-off of the novenment of the lift car
synchronously or displaced in tine resides in the fact that, in the case of
low traffic, destination calls can be allqcated to individual |lift cars not
nmovi ng synchronously or displaced in tinme and that, in the case of dense
traffic, a collective operation with |ift cars noving synchronously or
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utilised to determne the length and direction of the travel in enpty
In a further advantageous embodiment the operating parameter can be determined by a
travel path section of the shaft. In this connection a specific travel path section, for
example between two predetermined storeys, or the length of the travel path section, can
be used as a decisive factor.

in an advantageous development it is provided that the first travel cage or the second
travel cage is moved in empty state. Thus, the travel paths which have to be overcome for
serving a destination call can be kept free in critical cases. In addition, lift cars moved
displaced in time can, through travel of at least one lift car in empty state, be moved again
synchronously with one another at the latest on the occasion of the next journey. The
position of the obstructing lift car and the positions of the destination storeys of the
destination calls can be utilised to determine the length and direction of the travel in empty

state.

Advantageously the destination call is delivered to the control device by means of a
destination call panel, a destination call terminal or a mobile communications unit, such as,
for example, a mobile telephone.



state. Advantageously the destination call is delivered to the control
device by neans of a destination call panel, a destination call term nal or
a nobile comunications unit, such as, for exanple, a nobile tel ephone. 5
The invention is explained further in the following with reference to the
drawings. In that case, Fig. 1 shows a schematic vertical section through a
lift installation for performance of the ret hod according to the invention.
Different variants of enbodinent for use in the case of the installation
illustrated in Fig. 1 are explained by way of Figs. 2 to 6. Fig. |
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and t he br akBsumaideihatidheall witle tredlesoed dedtinatiort stdreyi s connected with the
drive unit 32 and the brake unit 34. In addition, a control device 40 is
provi ded, which stands in data exchange conmunication wth the first
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for operation are constructed in conventional manner and, just as the shaft and cage doors
as well as further operating and display elements, for the sake of simplicity are either not

illustrated or are shown schematically.

A first control unit 42 is connected with the drive unit 22 and the brake unit 24, The
second control unit 44 is connected with the drive unit 32 and the brake unit 34. In
addition, a control device 40 is provided, which stands in data exchange communication
with the first control unit 42 and the second control unit 44 as well as with all destination
call panels 60 of the individual storeys 50 to 57.

Several variants of the method according to the invention for operating this lift installation
are explained in the following by way of Figs. 2 to 6 on the basis of the lift installation
according to Fig. 1. In that case so-termed reporting journeys, i.e. journeys of a lift car
from the illustrated start setting to the start storey are shown in dashed lines. The serving
journeys from the start storey to the destination storey for serving the destination calls are
shown by solid lines. For safe embarking and disembarking of persons the cage floors of
the lift cars 20, 30 are, at the stop of the lift cars 20, 30 at a storey 50 to 57, aligned to be



according to Fig. 1. In that case so-ternmed reporting journeys, i.e.
journeys of a lift car fromthe illustrated start setting to the start
storey are shown in dashed |ines. The serving journeys fromthe start
storey to the destination storey for serving the destination calls are
shown by solid lines. For safe enbarking ar%d di senbar ki ng of persons the
cage floors of the lift cars 20, 30 are, at the stop of the lift cars 20,
30 at a storey 50 to 57, aligned to be 6 substantially flush with the
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desti nati on absubstantigly.thgisemeipodtt in tihe. car 20 reaches its start storey 51
first due to the shorter travel path. The first lift car 20 can therefore
al so begin its serving journey at an earlier point in tine than the second
lift car 30. Afteethedirstitraye| cageneassaived hthevwecond stocer §1,20¢ sBaft cagss dalws mpen
'n so that the persons on the second storey 51 can enter the cage of the first lift car 20. At
the same time the persons on the fifth storey 54 can, after arrival of the second lift car 30,

enter the cage thereof.

Subsequently the first lift car 20 travels from the start storey 51 to the desired destination
storey 55, whilst the second lift car 30 is moved from the start storey 54 to the destination
storey 57. The first lift car 20 reaches its start storey 51 first due to the shorter travel path.
The first lift car 20 can therefore also begin its serving journey at an earlier point in time
than the second lift car 30. The serving journeys of the two lift cars 20, 30 thus do not, in
fact, start at the same point in time, but nevertheless run simultaneously at least for a time,
so that here reference can be made to a movement of the two lift cars 20, 30 displaced in
time. Inthe case of reporting journeys of the lift cars 20, 30 to the respective start storeys
51, 54 there is, thereagainst, travel synchronous in time.

in the example of embodiment according to Fig. 2 the serving journeys of the two lift cars
20, 30 embrace a common travel path section along the storeys 54, 55. In addition, the



fact, start at the sanme point in tinme, but neverthel ess run sinultaneously
at least for a tine, so that here reference can be nmade to a novenent of
the two |ift cars 20, 30 displaced in tine. In the case of reporting
journeys of the lift cars 20, 30 to the respective start storeys 51, 54
there is, thereagainst, travel synchronous7in time. In the exanple of

enbodi nent according to Fig. 2 the serving journeys of the two lift cars
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detent coupling, but also by way of force-locking means such as a magnetic coupling, etc.
The coupling together or decoupling advantageously takes place automatically on
approach or movement apart of the lift cars 20, 30. In addition, the coupling 23 ¢an be
provided with or without security against undesired decoupling. With knowledge of the

present invention the expert can realise numerous variants of such a coupling.

Beyond that it is advantageous for the distance of the coupling 23 from one to the other lift
car 20, 30 to be settable so that compensation can be provided for different storey heights.
Thus, the example of embodiment according to Fig. 5 shows a hotel with a lobby in the
lower storey 50', which is higher than the upper storeys 51 to 57 with identical storey
heights. The example of embodiment according to Fig. 4 shows an office building in which
all storeys 50 to 57 are of identical height. The travel cars 20, 30 are positioned in the
storeys 50 or 50" and 51 and coupled by way of the coupling 23. The cage floors are
aligned to be flush with the storey floors. Comparison of the examples of embodiment
according to Figs. 4 and 5 shows that the distance of the coupling 23 of the lift cars 20, 30
i 50 set that compensation is provided for the height difference between the lobby 50' and
the other storeys 51 by enlargement of the distance of the coupling. Such a setting of the



Thus, the exanple of enbodi ment according to Fig. 5 shows a hotel with a

| obby in the Ilower storey 50', which is higher than the upper storeys 51 to
57 with identical storey heights. The exanpl e of enbodi nent according to
Fig. 4 shows an office building in which all storeys 50 to 57 are of

i dentical height. The travel cars 20, 30 arge positioned in the storeys 50
or 50" and 51 and coupled by way of the coupling 23. The cage floors are
aligned to be flush with the storey floors. Conparison of the exanpl es of
enbodi ment  distanceioh thet @uplings 23 4an hg realishd ssimple andquiel aaRRILYShe eppert with

coupling 23 ﬁ{m@ﬁﬁqebhé %ua@? a<dindROdriveS azd%n&@fraﬁrb%ic. CREMRE I thePBxdeht dinoitded

for the heig ference between the [obby 50" and the other storeys 51 by
enl ar gement  §howlpdgei ok thenpeesent inMentiopu fralipg NuRgKLsavasiants algseih armettigg of the

di stance of HE?an%E‘éP{He%uaﬁ%g‘?a” be realised in sinple and quick manner by
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car 30 stands at the eighth storey 57. r the control device has

det ermi ned t mbefaagainst theseeend lifpcar 30istands @t thei aigtih stare¥ $7.car for serving
the first destination call and the second lift car 30 to be the suitable
lift car for serving the second destination call, the first lift car 20 and
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car 30 at t hetart storeys 51 and 56, respectively, i.e. the two lift cars 20, 30 are set in motion at
substantially the same point in time.

After the first lift car 20 has arrived at the start storey 51 the persons on the second storey
51 can enter the cage of the first lift car 20. After arrival of the second lift car 30 at the
start storey 56 the persons on the seventh storey 56 can enter the cage thereof. Due to
the simuitaneous instant of starting and the same travel path up to the respective start
storey 51, 56 the two lift cars 20, 30 arrive at the start storeys 51, 56 approximately
simultaneously.

The second lift car 30 now initially travels from the start storey 56 in the direction of the
desired destination storey 54 in order to execute the serving journey for serving the first
destination call. At a spacing in time therefrom, thus displaced in time, but still during the
travel duration of the serving journey of the second lift car 30, the first trave! car 20 starts
from the start storey 51 in the direction of the destination storey 55. The displacement in
time is selected in such a manner that sufficient time is present in order to move the
second lift car 30, after transport of the persons to the fifth storey 54, immediately again in



start storey 56 the persons on the seventh storey 56 can enter the cage
thereof. Due to the sinultaneous instant of starting and the sane travel
path up to the respective start storey 51, 56 the two Iift cars 20, 30
arrive at the start storeys 51, 56 approximately sinultaneously. The second
lift car 30 nowinitially travels fromthe start storey 56 in the direction
of the desired destination storey 54 in oPder to execute the servi ng
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It shall be noted that the method, which for the sake of simplicity was explained only by
means of two travel cars, for operating the lift installation can also be performed with more
than two travel cars.



means of two travel cars, for operating the |lift installation can also be
performed with nore than two travel cars. 10 Patent Cains 1 Method of
operating a |lift installation with a shaft (10) in which at |east one first
lift car (20) and second |ift car (30) are separately novable upwardly and
downwardly for serving destination calls ﬂgd with a control device (40),
which determnes a suitable lift car (20, 30) for serving the destination
calls, characterised in that the first lift car (20) is noved either
synchronously in tinme with the second Patent €@img30), or displaced in tine
relative to the second lift car (30), in dependence on at |east one
operating paraneter, but still within the tinme duration of a journey of the
second |ift tar (Wejhodxf aperating adlifciostailatipnivthca shaft 110) dhwhisbtasieastané first ffht
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6. Met hod acttmediuraglon@feljmrmﬁoftbaaemdélﬁlose(ﬁoﬂn t hat from a further
predetermned limt value of the operating paraneter the first lift car
(20) and the second lift car (30) are no |longer noved synchronously or

di spl aced i n2ti meMethodVetdoodingdeariaiimg, tharactprisate irothatIthe mpetating @arameter is

characteri seg eﬂnﬁﬁ?@%rﬁ @tr%@?ﬁ%ﬁdﬁ% R amet er is determined by the ratio of

the orientatons o rav 1Tections of the first lift car (20) and
second lift car (30). 8. Method according to any one of clains | to 7,

charscter! sed. 1 Moo BRcPOR) il APl ndRhSHT DRl SIS 1

to 8, char acteterrsiped bm thehmumipdref fasued déstinatiarpeallsl

4, Method according to one of claims 2 and 3, characterised in that the transportation
amount is determined by the number of persons or objects to be conveyed.

5. Method according to one of claims 1 to 4, characterised in that from a
predetermined limit value of the operating parameter the first lift car (20) and the second
lift car (30) are moved synchronously or displaced in time.

6. Method according to claim 5, characterised in that from a further predetermined
limit value of the operating parameter the first lift car (20) and the second lift car {(30) are
no longer moved synchronously or displaced in time.

7. Method according to any one of claims 1 to 6, characterised in that the operating
parameter is determined by the ratio of the orientations of the travel directions of the first

lift car (20) and second lift car (30).

8. Method according to any one of claims 1 to 7, characterised in that the operating
parameter is determined by a travel path section of the shaft (10).

9. Method according to any one of claims 1 to 8, characterised in that the first lift car



(20) and the second lift car (30) are nechanically coupled by way of a
coupling (23) during novenent synchronously or displaced in tinme. 10.

Met hod according to claim9, characterised in that a distance of the
coupling (23) fromthe first lift car (20) to the second |ift car (30) is
set in order to conpensate for different ;t orey heights. 11. Method
according to any one of clains 1 to 10, racterised in that the first lift
car (20) or the second lift car (30) is m)ved in enpty state. 12. Met hod
accor di ng t of28hgndihe secomrd it sy (30X aye mechenigallycaoripleddy way efteagouphieg (23) during
destination t ol device (40) by neans of a
destination mBFx%r%eprg%g?WrbrYﬁfsﬁdor Ogseplétb?ggr?pgﬁ call termnal or a nobile
comuni cations unit. 13. Lift installation with a shaft (10) in which at

| east one fijfst | - : r
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control devi f(t@n(the))flfstvwi o 28 éCP ﬁ'ﬂmégc@dstﬂ cabl(30) |is fset @aprctezdo @U)Peﬂéﬁte fOF
serving the fhagrteg cﬁ‘ﬂls characterised in that the first lift car
(20) is rmve elt ronously in tine with the second lift car (30),
or displaced in tine reI ative to the second |ift car (30), in dependence on
at | east one,pper t

j our ney of t?‘lﬁ se@%frl?gg ?{’rﬁmé ts(a%;a%fz&lb@)ntrofb &géli%gteér %?lrgfgé?%%?%é% ?t
installati on(mhommesmndddt cat €3 ds mgvedinamptpatatesf clains 1 to 12. 15.
Coupling for operating a lift installation in the nmethod according to one of

clainms 9 and 10.
12. Method according to any one of claims 1 to 11, characterised in that the destination

ft

call is delivered to the control device (40) by means of a destination call panel (60), a

destination call terminal or a mobile communications unit.

13. Lift installation with a shaft (10) in which at least one first lift car (20) and second lift
car (30) are separately movable upwardly and downwardly for serving destination calls
and with a control device (40), which determines a suitable lift car (20, 30) for serving the
destination calls, characterised in that the first lift car (20) is moved either synchronously in
time with the second lift car (30), or displaced in time relative to the second lift car (30}, in
dependence on at least one operating parameter, but still within the time duration of a
journey of the second lift car (30).

14. Control device for operating a lift installation in the method according to any one of
claims 1 to 12

15. Coupling for operating a lift installation in the method according to one of claims 9
and 10.



