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(57) Abstract: The invention refers to an elevator sys-
tem offering sophisticated transport capacity even under
conditions where the passengers are not familiar with
the use of a destination call system, e.g. on cruise ships.
The elevator control system 10 comprises at least one
group control with a destination control system (DCS)
52, and + - at least one elevator group having elevators
14-22 with a difterent destination range, * - destination
operating panels (DOPs) 24, 26 at each landing, * - car
operating panels (COPs) 38 located in the elevators, © -
hall lantern means 30, 32 indicating the moving direc-
tion of their corresponding elevator, * - signaling means
32, 35 indicating the arrival of an elevator at the landing
12, whereby the DCS 52 is configured to display, in the
vicinty of the elevators a range identifier of the elevators
14 - 22 serving the destination and to indicate the next
arriving elevator.
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Elevator system comprising a destination control system

Still most common in elevator technology is a call allocation method called continuous
call allocation whereby on each landing up/down buttons are provided and hall lantern
means are arranged at each elevator to give information about the position and moving
direction of the elevator. Nowadays systems use destination call control whereby the
passenger inputs his destination floor on a destination operating panel whereafter the
destination control system immediately allocates an optimal elevator according to a pre-
defined cost function, which is displayed on said destination operating panel. Some-
times the destination operating panels have separated devices for the input and display
of data but the input and output devices can also be located combined on a touch screen
display which is then used for input of data as well as for displaying data to the passen-

ger.

The invention concerns particularly customized destination control systems (DCS) for
cruise ships, where elevators in one group may serve different decks (floors) or users
need to be guided to one of two elevator groups residing close to each other. In some
boarding situations the traffic between two elevator groups (e.g. portside and starboard

side) needs to be balanced because of the huge demand of transport capacity.

Particularly in elevator systems used by passengers which are not familiar with the use
of destination control systems, e.g. on cruise ships, problems arise as the passengers
who are not familiar with the handling of destination operating panels block the few
destination operating panels whereby the efficiency of the destination control system
drops essentially, particularly in times of heavy traffic. A further problem is that par-
ticularly on cruise ships with a lot of different decks, the different decks are served by
different elevators which furthermore complicate the allocation of the elevators. A par-
ticular problem arises in the boarding stage when a lot of passengers try to reach their

destinations served only by certain elevators of the group(s).
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Accordingly, it is object of the present invention to provide an elevator system using
destination control providing a high transport capacity and a high efficiency and service

comfort also for inexperienced users.

The object is solved with an elevator system according to claim 1. Preferred embodi-

ments of the invention are subject-matter of the dependent claims.

In the following description the terms deck, landing and floor are used as synonyms
meaning one level serviced by the elevator system. DCS is an abbreviation for destina-
tion control system. DOP is an abbreviation for destination operating panel. COP is an

abbreviation for car operating panel.

According to the invention, the elevator system does not only comprise the features re-
lated to destination call control, i.e. destination operating panels at the landings, but the
elevator system also comprises car operating panels in the elevators which allow the
issue of car calls within the elevators, hall lantern means for each elevator indicating the
position as well as the moving direction of the corresponding elevator as well as signal-
ing means which could be combined with the hall lantern means for each elevator indi-
cating the arrival of an elevator at the landing floor. The car operating panel, the hall
lantern means as well as the signaling means are typical features of a continuous call
allocation system. Accordingly, the elevator system combines the advantage of the im-
proved efficiency of a destination control system with the advantageous handling of a
continuous call operating system which may be used by inexperienced users which are
not common with the handling of destination control systems. Furthermore, each eleva-
tor has therefore a range identifier which indicates a certain destination range serviced
by the elevator, which facilitates the finding of the correct elevator for a certain destina-
tion. Thereby one range identifier, e.g. a color, is identical to all elevators having the

same destination range (the same serviced landings).
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The destination control system of the inventive elevator system is configured to allocate
the elevators of the elevator group according to the continuous call allocation principles
although being a destination control system. This means that after having got a destina-
tion call via the DOP, the destination control system displays via the DOP the elevators
(of one or several elevator groups) servicing the destination by indicating or displaying
a corresponding range identifier, which is indicative of the destination range serviced by
the corresponding elevator. Further, the destination control system controls the hall lan-
tern means to indicate the position and the moving direction of all the elevators and the
destination control system is further configured to activate the signaling means when
any elevator of the at least one elevator group arrives at a landing. The DOP may op-
tionally also be configured to indicate an allocated elevator in immediate call allocation.
This allocation modes could e.g. used when there is not much traffic in the elevator sys-

tem.

After having been informed via the DOP of the range identifier the passenger may look
for the next adapted elevator serving his destination (via the range identifier) and the
hall lantern means indicate to him which of adapted elevators will arrive next, which is
then indicated by the signaling means. This facilitates the use of the elevator system
comprising elevators with different destination ranges also by inexperienced passengers.
The range identifier could be realized for example directly indicating the serviced desti-
nation range on a display above each elevator. The range identifier could also be a sim-

ple sign or color that is identical to all elevators with identical destination range.

The signaling means for each elevator indicating the arrival of an elevator at the landing
floor may be an acoustic or a visual signaling means. The signaling means can also be a
combined signaling means which gives an acoustical as well as a visual signalization of
the arrival of the elevator at the landing. On this behalf the signaling means may be
combined with the hall lantern means. Via this clear signalization, the passengers wait-
ing in the lobby clearly acknowledge the arrival of the elevator, the moving direction of

the elevator and also the destination range of the corresponding elevator via the range
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identifier. Accordingly, even if they have not issued a destination call at a destination
operating panel of the elevator system, they are able to enter the correct elevator and to
issue their destination call via the car operating panel located in the elevator. Via this
measure, the inventive elevator system provides a kind of hybrid system of a destination
control system with continuous call allocation which is known from the old up/down
push button elevator systems and improves the transport capacity of the elevator system

essentially.

Thus, the inventive elevator system having a hybrid allocation system (continuous des-
tination control) provides best efficiency as it provides more information to the elevator
control than the old continuous call allocation systems where the destination floor has
not been issued and had to be estimated according to statistical data. On the other hand
the inventive elevator system provides a better passenger comfort to passengers which
are not familiar with destination control systems or in situations where the lobby is too
crowded for a proper use of immediate call allocation of a DCS. Accordingly, the in-
ventive elevator system provides sophisticated transport efficiency also in crowded situ-
ations or peak traffic situations where the lobby is crowded which leads normally to
decrease of efficiency of conventional destination control systems. The invention is
preferably configured for ships, e.g. cruise vessels with a lot of decks which are served
by different elevators of the elevator system. On these cruise ships, various unexperi-
enced persons as children, old persons, handicapped persons have to be transported
whereby in peak traffic situations, for example at boarding, lunch or dinner time, heavy
traffic situations occur which make the handling of a pure destination control system

difficult.

The invention simplifies the use of DCS considering the many kinds of users (adults,
children, elderly people, disabled) traveling in groups of varying size (singles, couples,
families, groups of friends), which users may not be familiar with DCS or even eleva-
tors in groups. Accordingly, the invention raises the efficiency of a DCS improving the

capacity and the end user/customer comfort of the elevator system.
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A further advantage of the invention is the simplicity in use for less-experienced eleva-
tor users and efficient use of elevators due to continuous call allocation. In addition, the
invention simplifies landing call station arrangements so that extra call buttons

(FEB/FET) are not needed if elevators in the group have different bottom/top decks.

The invention provides following advantages:

1) Guidance of users to correct elevators serving their destination deck in the case that
the elevators serve different decks.

2) Guidance of users to the correct elevator group if the groups serve different decks.
3) Guidance of users to a specific elevator group to balance the traffic between two (or
more) groups.

4) Efficient use of DCS (and elevators) in cruise ships taking into account the wide va-

riety of users.

By showing the range identifier in DOP that is common to the elevators that can serve
the destination, which range identifier can be for example, certain colors, literals or pic-
tures, the inexperienced passenger can immediately recognize the correct elevators for
his destination. Normal hall lantern means with up/down lanterns and signaling means
with acoustic signaling as e.g. gongs and/or visual signaling means, e.g. the up/down
lanterns, signal an arriving elevator. The destination car call is automatically sent to the
elevator and the signaling means is lit when it arrives. The DOP may show the correct
elevator group, possibly with lobby map, if several elevator groups are provided. In case
several elevator groups are provided in the elevator system one multi group control can
be provided or several group controls arrange via bi-directional communication the in-
teraction as to allocate the optimal elevator of one of the groups. On this behalf the DCS
provides in connection with the group control a serving cost estimate, e.g. expected
waiting time, which then decides the serving elevator group or elevators of one group

and informs the user/passenger.
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With respect to the guidance of users to a specific elevator group to balance the traffic
between two (or more) groups, it is possible to send destination calls to elevator group
controls either from DOPs, preferably portable ones for easy and fast mounting in the
gangway, or from the ship's access control system as all users must swipe their individ-
ual identifiers, usually ID-cards, when entering the gangway. The access control system
could send the destination floor of the user where his/her cabin is located or only land-
ing call. The latter option is preferred because of the long walking distance from the
gangway to the elevator lobbies (easily 30-60 seconds with slowly walking tourists) and
because they may want to travel directly to the restaurant/pool instead of their cabins.
The guidance can be implemented as separate displays on the ceiling or manually by
personnel who are given instructions on where to guide passengers. Anyway, the func-
tionality is more like crowd detection, and also guidance is targeted to a crowd, e.g.
"next elevator will arrive in the port side lobby" not towards individuals. Also crowd

detection sensors could be applied here instead of destination calls.

The DCS can use continuous DCS call allocation, whereby the user is informed only
about the elevators which serve his destinations but the next elevator to serve his desti-
nation is announced via the signaling means before its arrival at the landing. Also im-
mediate allocation can be used in principle but the users and user groups decrease its

efficiency too much.

In a preferred embodiment of the invention, the elevators with identical destination
ranges are marked with the same range identifier and an allocated elevator is indicated
on the destination operating panel via its range identifier. By this measure the passenger
knows which elevators are to serve his destination. Thereafter he can wait for the next
of these elevators to arrive in the direction of his destination which is indicated by the

hall lantern means and the signaling means. Therefore the advantage of destination call
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control and continuous call control is combined in a very efficient way, so that the pas-

senger has only to concentrate on the correct elevators serving his deck/landing.

The provision of range identifiers facilitate the search for the correct elevators to serve
their decks or landings as such a range identifier can be made very easy to notify, for
example a literal, a number or even better, a color. If a color is used as range identifier,
this color can be easily remembered by the passengers as to easily find their elevators

that serve their destination floor or deck.

The range identifier is provided in the vicinity of the elevator, e.g. at its top or side or
surrounding its landing door. If the range identifier is shown on a display the grouping
of elevators to serve different destination ranges is selectable/changeable. The range
identifier may also be a literal or color which is painted to the wall where the landing
door is provided. This kind of range identifier can easily be remembered by the passen-

gers.

The elevator system may comprise one or several elevator groups, whereby the eleva-
tors of one group or the elevators of the different groups serve different destinations. In
case several groups are provided one multi-group control can be provided in which the
DCS for the different elevator group is coordinated. Alternatively, several elevator
group controls may be provided which interact to guide the passengers between the

groups.

In a preferred embodiment of the invention, the range identifier is indicated on a display

which can be controlled by the elevator control or the destination control system.

Via this range identifier being displayed on a display above the elevators, it is possible
to use any desirable type of range identifier so that the range identifier can be adapted to

different user groups of the elevator system. This particularly holds true if the ship is
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used in different regions of the world so that the range identifier can be adapted to dif-

ferent languages.

Preferably, the destination operating panel as well as the car operating panel comprise
an ADA-keyboard, i.e. a decade keyboard which can easily be handled also by disabled
persons. This facilitates the use of the elevator system also by young children and by

handicapped people.

Preferred, the destination operating panel as well as car operating panel comprise an
identifier reader which initiates the destination control system to automatically read the
destination of passenger having presented an ID-tag. The identifier reader may be a card

reader or an RFID reader or any other corresponding identification tag reader.

The inventive elevator system can be easily added up by special calling modes as for
example emergency call mode, VIP call mode by the use of individual identifiers which
switch the destination control system automatically in the corresponding service mode

whereby the corresponding passenger is handled with a certain preset priority.

Of course, the inventive hybrid elevator system is not only applicable on large cruise
ships, but also on other places where different kind of people as well as people with low

experience are using the elevator system, e.g. in malls, railway stations and airports.

It shall be remarked that the inventive elevator system works without up/down push

buttons.

The DCS may switch from continuous call allocation to immediate call allocation, e.g.
in quiet times, e.g. when a couple of elevators are put out of service (at night-time). In
this immediate allocation the passenger is immediately informed on the DOP of his al-

located elevator after having issued his destination call at the DOP.
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The invention is hereinafter described schematically with the help of the enclosed draw-

ings.

In these figures

Fig. 1 shows a perspective view of an elevator lobby comprising elevators with two

different destination ranges,

Fig. 2 shows the view from inside of an elevator to the elevator car door and a car oper-

ating panel and

Fig. 3 a schematic diagram of an elevator control having a destination control system

controlling functions of a continuous call allocation system.

Fig. 1 shows a perspective view of a lobby landing 12 of a landing of an elevator system
10, from which lobby there is access to at least five elevators 14, 16, 18, 20, 22. In the
lobby 12, there are two destination operating panels 24, 26 which comprise an input
means for issuing destination calls, e.g. an ADA-keyboard as well as a display and/or a
touch screen for indicating adapted elevators serving the issued destination to the pas-
senger, preferably immediately, after having issued the destination call. Each of the five
elevators 14-22 has an individual identifier 28, in this embodiment the literals A-E.
Each elevator has on its top a hall lantern means comprising a first display 30 for the
actual position of the elevator as well as a second display 32 for indicating the moving

direction of the elevator.

Furthermore, each elevator has a range identifier display 34 which range identifier indi-
cates a certain destination range serviced by the elevator. The range identifier may for

example be a literal, a number or a color or as in the displayed embodiment a figure as a
circle and a cross. Each range identifier stands for a certain destination range of the cor-

responding elevator whereby on the DOP as well as eventually at any place in the eleva-
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tor lobby there may be an information showing the correlation of range identifier and
serviced destinations. In the presented embodiment where the range identifier is dis-
played on a range identifier display 34, it is even possible to indicate the destination

range of the corresponding elevator directly, e.g. "decks 10 to 24".

All the equipment indicated in Fig. 1 is connected to the elevator control or elevator
group control which comprises a destination control system as shown in Fig. 3. Accord-
ingly, the inventive elevator system performs continuous destination control based on
the destination operating panels 24 and 26 without up/down push buttons whereby the
destination calls are issued and the possible elevators to serve the call are displayed with
their range identifier. The destination control system also controls the first and second
display 30, 32 of the hall lantern means as well as the destination range display 34 as
well as an acoustic signaling means 35 indicating the arrival of an elevator at the land-

ing.

Fig. 2 shows the view from the interior of an elevator 14-22 to the car door 36. Aside of
the car door 36 a car operating panel (COP) 38 is located in the car wall, via which
COP destinations can be input, e.g. via a decade keyboard 40 provided on a touch
screen of said COP 38 or via a separate keyboard. If the car operating panel 38 is a
touch screen, the ADA-keyboard 40 can be displayed on the panel. The car operating
panel 38 can also indicate the next destinations of the elevator car in moving direction.
Furthermore, an acoustic signaling means 42, usually a loudspeaker or gong, is provided
in the elevator car to inform particularly visually handicapped people about the destina-

tions of the car and the next stop of the elevator car.

Fig. 3 shows the elevator group control 50 comprising a destination control system 52 in
which the immediate call allocation which is usually with destination call systems is
performed. The destination control system 52 may be integrated into the elevator group
control or may be a separate part, €.g. a plug-in module of the elevator control. The des-

tination control system 52 communicates with the different devices via two serial buses
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54, 56 to which the different components of the elevator system are connected. To the
first serial bus 54 which is connected to the elevator group control 50, the destination
operating panels 24, 26, the first display 30, the second display 32 of the hall lantern
means as well as the acoustic signaling 35 is connected. In this connection, also the sec-
ond display 32 which indicates the moving direction of the elevator may be used as a
signaling means so that when the elevator arrives at a landing, one or both arrows of the
second display 32 flash up for a certain moment maybe together with an acoustic signal-

ing of the acoustic signaling means 35.

The first serial bus 54 is further connected to the car operating panel 38 as well as to the

loudspeaker 42 located in the elevator.

Via a second bus 56, preferably a serial bus, the elevator group control 50 communi-
cates with the elevators 14, 16, 18, 20, 22 of the elevator group. The communication
between the elevator group control 50 and the elevators 14-22 may happen in a way that
the different components of the elevator as motor, brakes, door drives, etc. are directly
controlled via the elevator group control 50 or in a way that each elevator 14-22 has its
own elevator control which communicates with the different components of the eleva-
tor. In this case the communication between the elevator group control 50 and the eleva-
tor control of the different elevators 14-22 only comprises the control orders and status

messages of/for the different elevators and handshaking.

The destination control system of the inventive elevator system always tries to allocate
the best elevator according to evaluation principles of a cost function which evaluation
principles comprise for example passenger riding time, passenger waiting time, total

riding time, energy consumption, transport capacity, etc.

Of course, the elevator system may comprise several sensors as €.g. load sensors in the
elevator cars, people sensors in the lobbies 12 to get information about the loading of

the elevator cars and about the traffic in the elevator system. These data can be used
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together with the data issued via the destination operating panels 24, 26 as well as the
car operating panels 38 to improve the handling capacity of the elevator system as well

as the service quality thereof.

The invention may be varied within the scope of the appended patent claims. The
above-mentioned embodiments may be combined with each other as long as this is

technically feasible.
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Kone Corporation KONO042PWO

Claims:

1. Elevator system (10) comprising at least one elevator group control (50) with a desti-
nation control system (DCS) (52), the elevator system comprising

- at least one elevator group having elevators (14 - 22) with a different destination
range,

- destination operating panels (DOPs) (24, 26) at each landing (12) comprising input
means for issuing destination calls,

- car operating panels (COPs) (38) located in the elevators having input means (40) for
the input of destination calls,

- hall lantern means (30, 32) for each elevator indicating the moving direction of the
corresponding elevator,

- signaling means (32, 35) for each elevator indicating the arrival of an elevator at the
landing (12),

whereby the DCS controls the hall lantern means (30, 32) to indicate the moving direc-
tion of the elevators (14 - 22) and wherein the DCS is further configured to activate the
signaling means (32, 35) when elevators of the group(s) arrive at a landing,

whereby the DCS (52) is configured to display after the issue of a destination call at the
DOP a range identifier of the elevators (14 - 22) serving the destination, which range
identifier (34) is indicative of the elevator's destination range, and to indicate the next
arriving elevator by activation of its signaling means (32, 35) before its arrival at the
landing (12),

whereby the range identifier (34) of each of the elevators of the elevator system is locat-

ed in its vicinity.
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2. Elevator system (10) according to claim 1, being installed on a ship, and the landings

(12) are decks of the ship.

3. Elevator system according to one of the preceding claims, wherein the elevators (14 -
22) serving the destination are displayed on the DOP (24, 26) together with their range
identifier (34).

4. Elevator system according to claim 3, wherein the elevators (14 - 22) serving the des-

tination are displayed by the DOP (24, 26) in a lobby map.

5. Elevator system according to claim 3 or 4, wherein an allocated elevator (14 - 22) is
displayed on the DOP (24, 26) via its individual number (28) as well as with its range
identifier (34).

6. Elevator system according to one of the preceding claims, wherein the range identifi-

er (34) is a color.

7. Elevator system according to one of the preceding claims, wherein each DOP (24, 26)

and/or COP (38) comprises an ADA-keyboard (40).

8. Elevator system according to one of the preceding claims, wherein each DOP (24, 26)

and/or COP (38) comprises an identifier reader (25, 39).

9. Elevator system according to claim 8, whereby upon reading an individual identifier
via the identifier reader (25, 39) the destination control system (52) is configured to load

pre-stored destination data from the identifier.

10. Elevator system according to one of the preceding claims, wherein the hall lantern
means (30, 32) and the signaling means (32, 35) comprise a common second display

(32) for the moving direction.
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11. Elevator system according to one of the preceding claims, wherein the signaling

means (32, 35) comprise an acoustic signaling means (35).

12. Elevator system according to one of the preceding claims, wherein the destination
control system uses sensor data, e.g. load data and traffic data from the elevator group

control (50) for an optimal call allocation.

13. Elevator system according to claim 12, wherein the elevator group control (50) is

connected to load sensors of the elevators (14 - 22).

14. Elevator system according to claim 12 or 13, wherein the elevator group control
(50) is connected to passenger sensors at the landings (12) and/or in the elevators (14 -

22).

15. Elevator system according to one of the preceding claims, wherein the destination
control system (52) uses for the call allocation a cost function wherein different service
parameters as €.g. passenger waiting time, passenger driving time and energy consump-

tion are considered.

16. Elevator system according to one of the preceding claims, wherein the DCS (52) is
configured to switch an immediate call allocation principle wherein an elevator is im-
mediately allocated after a destination call has been input via the DOP, whereby the
allocated elevator is displayed on the corresponding DOP (24, 26) where the destination

call has been issued.

17. Elevator system according to one of the preceding claims, wherein the hall lantern
means (30, 32) for each elevator is configured to indicate the position of the correspond-
ing elevator, whereby the DCS further controls the hall lantern means (30, 32) to indi-

cate the position the elevators (14 - 22).
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