Office de la Proprieté Canadian CA 2704206 C 2015/10/06

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 704 206
L.|5J|n gfgamsg'e ; 'f*fc‘j age”%y of ; 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2008/11/21 (51) ClLInt./Int.Cl. B66B 1/78 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2009/06/04 5665 1/46 (2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2015/10/06 MATTSSON VEIKKO. FI:
(85) Entree phase nationale/National Entry: 2010/04/29 SIIKONEN, MARJA-LIISA. FI;
(86) N° demande PCT/PCT Application No.: FI 2008/000130 SUIHKONEN, KARI, F

(87) N° publication PCT/PCT Pubilication No.: 2009/068725 (73) Proprietaire/Owner:

o KONE CORPORATION, FlI
(30) Priorité/Priority: 2007/11/26 (FI20070903)
(74) Agent: G. RONALD BELL & ASSOCIATES

(54) Titre : SYSTEME D'ASCENSEUR
(54) Title: ELEVATOR SYSTEM

1100

1112 ——\ OLD GROUP CONTROL
1112
*/
NEW GROUP CONTROL 1300
1320
10 -

-------- I l-lﬂhﬁ*—'.ﬂh—l I ---_----!
| 1 [ 1 I 1
I 1 [ | l
[ 1) 1 1 I 1
I 11 i | S |
| | 11 I | !
| | {1 11 ]
| I I I {1 i
| 1) 1) B !
1 ' 11 1 |
| [ 11 [ I
1304 ! | 11 S i
| 11 11 P I
| 1 Il l : :

; 1 1 1 i
1 | P {1 I [ [
[ [ {1 I I
i 1 11 {1 [
| 10 11 1 1 I
! Pl ;| {1 I
) t [ | [\ I
205 | B Ry ek B ek
- l-———fml-[ ———f:s —————— /(‘——-— - gt e )

1301 A B C D
(57) Abréegée/Abstract:

The present invention discloses a method and a system for modernizing at least one elevator group, which comprises a plurality of
elevators, a group control that controls the elevator group as well as call-giving appliances connected to the group control via the
landing appliance bus. According to the solution a new group control, new call-giving appliances for the floor levels and also a new
Iandlng call bus are Installed in the elevator group; a new group control IS connected to the pushbutton Interface of the old call-
giving appliances for transmitting calls given by passengers from the new group control to the old group control. The elevator calls
given by passengers are divided between the modernized subgroup and at least one unmodernized subgroup on the basis of the
given selection criterion, and a call addressed to the modernized subgroup Is allocated in the new group control to the modernized
e
S

evators or a call addressed to the unmodernized subgroup Is transmitted via the pushbutton interface to the unmodernized
ubgroup.

e

T N §.
.l.!.\‘\-c.c..--.
. T

3 '_{,-.T'l'.
o~

C an a d a http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02704206 2012-01-31

ABSTRACT

o~

The present 1nvention discloses a method and a system for

modernizing at least one elevator group, which comprises a
plurality of elevators, a group control +that controls the
elevator group as well as call-giving appliances connected to
the group control via the landing appliance bus. According to
the solution a new group control, new call-giving appliances for
the floor levels and also a new landing call bus are installed
1n the elevator group; a new group control 1s connected to the

gt

pushbutton 1interface of the old call-giving appliances for

transmitting calls gilven by passengers from the new group
control to the old group control. The elevator calls given by
passengers are divided between the modernized subgroup and at
least one unmodernized subgroup on the baslis of the given

selection criterion, and a call addressed to the modernized

subgroup 1s allocated in the new group control to the modernized

elevators or a call addressed to the unmodernized subgroup is

transmitted wvia the pushbutton interface to the unmodernized

subgroup.
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1
ELEVATOR SYSTEM
FIELD OF THE INVENTION
The 1nvention relates to elevator systems. More

particularly the i1nvention relates to a method and to

a system for modernizing an elevator group.

BACKGROUND OF THE INVENTION

High-rise buildings typically contain a number of

elevators, escalators and other corresponding

traveling means for transporting people from one floor
to another 1in the building. When a passenger gives
calls to the elevators, the group control of the
elevator system allocates an elevator in the elevator
system tTo the passenger's wuse on the basis of the
prevailing traffic situation and the given
optimization criteria. The giving of calls in a
conventional elevator system 1is arranged by disposing
up/down pushbuttons on each floor, by means of which
the passenger expresses his/her desired direction of
travel and further, after the elevator has reached the
floor on which the passenger is located, the passenger
expresses his/her desired destination floor by means
of the destination floor pushbuttons in the elevator

car. The method of giving calls described above 1is,

however, 1mpractical and often inefficient, as a

result of which the giving of calls 1n elevator

systems 1s 1mplemented to an increasing extent by

means of a so-called destination call system, in which

the passenger gives his/her personal destination floor
information already at the departure floor, e.g. in

the entrance lobby before going into the elevator car.

o

The giving of a destination call takes place by means

of a special destination call terminal, either with
pushbuttons and/or by means of an electrically

readable 1dentifier, e.g. an RFID (radio frequency

1dentifier) tag. Since 1n connection with a



10

15

20

25

30

35

CA 02704206 2012-01-31

destination call the departure point and terminal

point of the travel route of each passenger 1is

ldentified and therefore available to the group

control, the group control 1s able to determine the

ﬁ

travel route of a passenger precisely and optimally

compared to a conventional call-giving system.

The objective of allocating calls given by passengers

ﬁ
o

LOX

1s to assess the different route options

passengers and to give the calls to be served to the

elevators 1n such a way that some performance

indicator or a combination of performance indicators

describing the elevator system is as good as possible.

Conventiocnally the most commonly used performance

indicators are performance indicators relating to the

service times of a passenger but optimization criteria

relating to energy or to another corresponding

ﬁ

property of the elevator system are also possible. A

so-called cost function 1s generally used to compare

route options with each other, the minimization of the

value (total cost) of which cost function with

different route options expresses the optimal

allocation. The allocation can also be implemented

such that a suitable cost function for the best

traffic situation at that time 1s taken into use 1in

different traffic situations. This 1is to give the

elevator system the opportunity to adapt to the

prevaliling traffic situation, e.g. upward peak traffic

in a building. The technique in question is described
in Finnish patent publication No0.972937, dated July
10, 1997, among others, from where a control method of

an elevator group 1s known in which the control of the

elevators 1s optimized on the basis of the traffic

situation, 1.e. the traffic type and the traffic

intensity prevailing at any given time, in which case

the prevailing traffic situation is identified and the

elevator group 1s controlled on the basis of the
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optimization criterila corresponding to the

-

aforementioned traffic situation. In order to identify

—
Py

the prevalling traffic situation, statistical

F

information 1s collected about the use of the elevator

system according to different Z24-hour periods and days

r—

of the week, and the future traffic situation of the

elevator system 1s forecast at any given moment in

time on the basis o©of the statistical data collected.
The solution 1n qguestion 1s called a traffic

forecaster.

The elevator systems of buildings are typically long-
term investments, which from time to time must be
modernized 1n situations in which they no longer meet
the requirements set for the traffic arrangements of
the building. The reason for modernization can be e.g.
a substantial 1ncrease 1n maintenance costs owing to
the obsolescent elevator technology of the elevator
systems, or 1t 1s possible that the usage of the
building has changed and the transport capacity of the

elevator systems 1s not sufficient for transporting

the i1ncreased number of passengers in the building. It

is also usual that changes occurring in the safety

aspects and/or 1in the official regulations of the

elevator systems influence modernization decisions.

Modernization  projects are by nature demanding

projects, which can last months, in certain cases even

g
p—

vears, 1f the entire installed base of elevators o:

the building must be modernized. Owing to this an

essential objective attached to the modernization of

elevator systems is maintaining the transport capacity
of the elevator systems during the modernization
phase. So that the transport capacity is disturbed as
little as possible during the modernization, it is
attempted to 1mplement the modernization in stages,

€.g. by modernizing one elevator of the elevator group
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at a time 1in each stage. During modernization it is

therefore typical that some of the elevators of an

elevator group are modernized and some are
unmodernized, with the shared use of which the
elevator passengers must be served. For the

coordination and shared use of the modernized and

unmodernized elevators to be efficient, in some prior-

=

art modernization solutlions the group control of an

elevator group 1s replaced with a new group control

1mmediately 1n the initial stage of the modernization
work. The new group control 1s connected in this case
to the elevator controls that are to be modernized by

F'

means of special adapter units such that the calls

given by passengers can be allocated in the new group

control to both unmodernized and modernized elevators

and the control commands according to the allocation

result can be transmitted to each elevator via the

atorementlioned adapter units. One such prior-art
modernization solution is presented in Finnish patent
publication No. 98362, dated June 10, 1997, in which a
new group control as well as new elevator-specific

elevator controls are temporarily connected to the old

—

elevator controls by means of special adapter units.

The elevator group 1is modernized by function modules

by 1ntegrating the functionalities and/or the function
modules to be modernized into a new group control

and/or into new elevator controls and by removing the

corresponding functions from the old elevator controls

until all the modernization procedures are done and

the temporary adapter wunits as well as the old

elevator controls can be removed from the elevator
group. Another prior-art solution 1is disclosed in
United States patent No.6,935,465, in which the

aforementioned destination call system is utilized in

connection with modernization. In the solution 1in

question 1in the starting stage of the modernization

work the old elevator controls in the elevator group
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are connected using special adapter unlts to the new

group control and alsc destination call panels are

installed on the floor levels for receiving
destination calls given by passengers. The new group
control allocates elevators from the elevator group on
the basis of destination calls given by the passengers
and 1f an elevator allocated to a passenger 1s an
unmodernized elevator, the new group control transmits

control commands according to the destination call via

the aforementioned adapter unit to the old elevator

control of the allocated elevator. One prior-art
modernization solution 1s also presented 1in United

States Patent No. 5,389,748, 1n which a new group

control as well as a special adapter computer (ITM) is
connected to the elevator system to be modernized,
wherein the landing calls given by passengers are
divided to the old group control and to the new group
control 1in the desired ratio. In the solution in
question the old landing appliance bus together with
the landing call appliances are removed and replaced
with new Llanding call appliances and also a new

landing appliance bus, which 1is connected to the

aforementioned adapter computer. To transmit the

landing calls to the group controls, the adapter

computer 1s connected to an interface of the landing

appliance Dbus of both the new and the old group

control.

One problem with prior-art modernization solutions is
that when replacing an old group control of an
elevator group with a new group control it is

necessary during the initial stage of the

modernization to arrange interfaces (a so—called

overlay) between the new group control and the old

H

elevator controls. If the interface in question must

be arranged 1in all the old elevator controls, the

interface easily becomes complex and laborious to
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implement. Particularly in large elevator groups, the

number of circuits needed can rise to be wvery high
because the more elevators there are 1n the elevator
group to be modernized the greater the number of
connection points there are. As the number of circuits

o

during the modernization 1increases, the costs of the

modernization work as well as the probability of wrong

connections rise, 1n which case the implementation

-

becomes error-prone and the operating safety of the

elevators can be jeopardized during the modernization.

Often also 1t 1s necessary to tailor one-time

functionalities for the adapter units and/or for the

other systems required by the modernization, which

functionalitlies are individual to the elevators of a
certain manufacturer thereby, of course, increasing
the modernization costs. In elevator systems in which
signals between the group control and the elevator-
specific controls or the landing appliances are
transmitted through a manufacturer-specific data
transfer protocol in serial format, the implementation

-

of prior-art modernization solutions can be extremely

laborious 1f not almost impossible. Special drives can

also be connected to elevator systems that are to be

modernized, e.g. fireman's drive, the implementation

F

of which during modernization is typically awkward and

| -

can demand speclal arrangements during the

modernization in order for e.g. a fireman's drive that
1s compliant with official regulations to be

implemented and maintained in the elevator system to

be modernized.

PURPOSE OF THE INVENTION

The purpose of the present invention is to eliminate
or at least to alleviate the aforementiocned drawbacks

that occur 1n prior-art modernization solutions. The
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purpose of the 1invention 1s also to provide one or

more of the following benefits:

- to 1improve the operating safety of the elevator
system during modernization,
- to offer a modernization solution which 1s easily

applied to the modernization of elevator systems

implemented by different elevator manufacturers,

- to offer a solution 1n which thee 1s no need to

transmit elevator-specific signals from the
control of the elevators to be modernized to a

new group control,

- to minimize the need for interfaces during a

modernization,

- to offer a modernization solution 1in which the

number of 1interfaces during the modernization
does not depend on the number of elevators to be
modernized, and in which the interfaces required
by the modernization can be implemented using
simple binary signals,

- to enable the modernization of two or more
elevator groups and their integration into a

single elevator group,

- to offer a modernization solution in which the
old landing call appliances can be replaced with

destination call appliances.

SUMMARY OF THE INVENTION

As an aspect of the present invention, there 1is

provided a method for modernizing at least one
elevator group, which elevator group comprises a
plurality of elevators, a group control that controls
the elevator group as well as call-giving appliances
connected to the group control via the landing
appliance bus, each call-giving appliance comprising
one or more call pushbuttons, wherein the method
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comprilises the phases: a new group control, new call-

giving appliances on the floor levels and also a new

landing call bus for connecting the aforementioned new
call-giving appliances to the new group control are
installed; a new group control 1s connected to the
pushbutton interface of the old call-giving appliances
for transmitting calls from the new group control to
the old group control; one or more elevators of the
elevator group are modernized; the elevator calls
given by passengers are recelved from the new call-
giving appliances; the calls given are divided between
the modernized subgroup and at least one unmodernized
subgroup on the basis of the selection criterion
given, and the calls addressed 1in the new group
control to the modernized elevators are allocated to
the modernized subgroup; the calls addressed to the
unmodernized subgroup are allocated via the
aforementioned pushbutton i1interface to the group

control of the unmodernized group control.

As another aspect of the present invention, there is
provided a system for modernizing at least one

elevator group, which elevator group comprises a

plurality of elevators, a group control that controls
the elevator group as well as call-giving appliances
connected to the group control via the landing
appliance bus, each call-giving appliance comprising
one or more call pushbuttons, as well as a new group

control installed at the beginning of the

modernization, a new landing appliance bus with new
call-giving appliances and also one or more modernized

elevators, wherein the system 1is connected to the

pushbutton interface for transmitting calls from the
new group control to the old group control, and in
that the new group control is arranged: to divide
elevator calls given by passengers with the new call-

giving appliances between the modernized subgroup and
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at least one unmodernized subgroup on the basis of the
given selection criterion, and to allocate calls
addressed to a modernized subgroup to the modernized
elevators; to transmit calls addressed to an

unmodernized subgroup onwards via the aforementioned

pushbutton interface to the group control of the

unmodernized subgroup.

Some 1nventive embodiments are also presented 1in the

drawings 1n the descriptive section of the present

application. The inventive content of the application

can also be defined differently than 1n the claims
presented below. The 1nventive content may also

conslist of several separate 1nventions, especially if

the invention 1s considered 1in the 1light of

expressions or i1mplicit sub-tasks or from the point of

F

view of advantages or —categories of advantages

achieved. In this case, some o©of the attributes
contained 1n the claims below may be superfluous from
the polnt of view of separate inventive concepts. The
features of the various embodiments can be applied

F

within the scope of the basic inventive concept in

conjunction with other embodiments.

P

In the following the meaning of certain terms used in

this context 1s explained in more detail:

- traffic situation: determines the traffic type as

well as the traffic intensity prevailing in the

1

elevator system, e.g. "light mixed traffic". The

tratfic type 1ndicates +the direction of the

4

passenger flows generally prevailing in the

elevator system, e.g. upward traffic (from the
entrance lobby to the other floors of the
building), downward traffic (from the other

tloors of the building to the entrance lobby),

pr= |

internal traffic (traffic between floors, in
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10

which the passenger does not arrive 1in the

g—

building or leave the building), two-way traffic

(simultaneous downward traffic and upward
traffic), mixed traffic (a combination of
different traffic types). The traffic intensity

indicates how heavy the traffic prevailing in the
elevator system 1s in relation to the maximum
transport capacity of the elevator system, e.d.

light traffic, normal traffic, heavy traffic and

intensive traffic. In addition to the above, many

other <categorizations of traffic types and

traffic intensities are possible.

- elevator type: the term refers to either a
modernized elevator or to an unmodernized

elevator.

—

- subgroup: the term refers to a subgroup formed of

modernized elevators or unmodernized elevators,

which is controlled with its own group control.

The  present invention discloses a method for
modernizing at least one elevator group, which
comprises a plurality of elevators, a group control
that controls the elevator group as well as call-

giving appliances connected to the group control via

the landing appliance bus, each call-giving appliance

comprising one or more call pushbuttons. The method

according to the invention comprises the phases: a new

group control, new call-giving appliances for the
floor levels and also a new landing call bus for
connecting the aforementioned new call-giving
appliances to the new group control are installed in
the elevator group; the new group control is connected

to the pushbutton interface of the old call-giving

appliances for transmitting calls given by passengers
from the new group control to the old group control;

one or more elevators of the elevator group are
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11

modernized; the elevator calls given by passengers are
divided between the modernized subgroup and at least
one unmodernized subgroup on the basis of the given
selection <c¢riterion; the <calls addressed to the
modernized subgroup are allocated in the new group
control to the modernized elevators; and the calls

addressed to the unmodernized subgroup are transmitted

via the pushbutton interface to the group control of

the unmodernized subgroup.

The present invention also discloses a system for

modernizing at least one elevator group, which

-

comprises a plurality of elevators, a group control

that controls the elevator group as well as call-
giving appliances connected to the group control via

the landing appliance bus, each call-giving appliance

comprising one or more call pushbuttons, as well as a

new group control installed at the beginning of the
modernization, a new landing appliance bus with call-
giving appliances and also one or more modernized
elevators. According to the 1nvention the system 1is
connected to the pushbutton interface for transmitting
calls from the new group control to the o0ld group
control. The new group control is arranged to divide
elevator calls given by passengers with the new call-
giving appliances between the modernized subgroup and
at least one unmodernized subgroup on the basis of the
given selection criterion, and further to allocate the
calls addressed to the modernized subgroup to the
modernized elevators and to transmit calls addressed
to the unmodernized subgroup via the pushbutton

interface to the group control of the unmodernized

subgroup.

In one embodiment of the invention the calls given by

passengers are transmitted as landing calls to the

e

group control of the unmodernized subgroup.
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pr—

In one embodiment of the 1nvention a destination call

appliance is used as the call-giving appliance on one
or more  floors, and conventional landing call

appliances are used on floors on which a destination

call appliance 1s not installed. As a result of the
embodiment the transport capacity of the elevator
group can be increased already during the
modernization by giving calls as destination calls and

o
=

by efficiently dividing the calls given between the

modernized and the unmodernized elevators.

In one embodiment of the 1nvention the new group

control 1s connected wvia the pushbutton interface to
the pushbutton light signals of the old call-giving
appliances for monitoring the on-state of calls
transmitted to the old group control, on the basis of
which 1t 1s possible to determine the waiting time of
calls allocated to the unmodernized elevators. As a

result of the embodiment the new group control can

monitor the behavior and/or degree of congestion of
the unmodernized elevators and utilize the information
e.g. 1n selecting the subgroup that will serve a call.

P'

In one embodliment of the invention adapter units are

installed 1in the new landing appliance bus for
connecting the new group control to the pushbutton
interface of the old call-giving appliances on each

floor level. As a result of the embodiment the

interface between the o0ld and the new group control
can be 1mplemented simply without the need for extra

bus cabling to be installed in the elevator hoistway.

In one embodiment of the invention the new group

control 1is connected via the new call-giving appliances

to the pushbutton interface of the o0ld call-giving

appliances on each floor level. As a result of the
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empbodiment the interface work 1s facillitated Dbecause
temporarily 1nstalled adapter units are not needed but
instead the 1nterface needed 1s pre-integrated into

the new call-giving appliances.

In one embodiment of the invention one or more
classification rules are used as selection
criterion/criteria, in which the <calls given are
divided between the modernized and the unmodernized

subgroups either:

~ on the basis of average waiting time;
~ on the basis of one or more floor zones;
- on the basis of the call history;

p—

- on the basis of one or more pre-determined standard

floors;

- on the basis of a call-specific waiting time;

el "

~ on the basis of the load factor of the elevators;

- on the basls of the traffic intensity;
- on the basis of the traffic type;

- 1n relation to the number of modernized and

| —

unmodernized elevators;

- on the basis of additional information attached to
the call;

As a result of the embodiment the division of calls
can be optimized for the specific building and
elevator system 1n order to achieve the desired

service targets.

In one embodiment of the invention the classification

rules and/or the threshold values of the

classification rules are selected on the basis of the

P

modernization extent of the elevator group and/or the

traffic situation and/or the exceptional situation of

the elevator system manually and/or automatically. As

Jr—

a result of the embodiment the selection criterion can

be dynamically changed according to the traffic
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situation prevailing 1in the elevator system at any
time and thus the transport capacity of the elevator
system and/or another desired property of the elevator

system can be optimized to best meet the prevailing

traffic situation. As a result of the embodiment the
behavior of the elevator system can be optimized aiso
1n exceptlional cilrcumstances e.g. when one o0r more
elevators of the elevator system are out of use or
when evacuating the building e.g. owing to a fire
detected in the building.

In one embodiment of the 1nvention statistical data

ﬁ

about the travel events of the elevator system are

collected, which statistical data 1is utilized 2in

determining the traffic situation prevailing in the
elevator system and/or 1in determining the floor-

specific traffic intensities of the elevator system.

As a result of the embodiment 1t 1is possible to make

estimates more accurately than before of the traffic

situation prevailing 1in the elevator system at any

time and generally of the traffic flows of the
building.

In one embodiment of the 1nvention a number of

elevator groups are modernized to become a single

elevator group. In the embodiment the new group
control 1s connected to the group control of two or
more elevator groups that are to be modernized by
connecting 1t to the pushbutton interface of the call-
giving appliances of the elevator groups that are to

be modernized for transmitting calls from the new

r—

group control to the group controls of the elevator

groups that are to be modernized. With the embodiment
it 1s possible to modernize two or more elevator
groups 1nto one elevator group, 1in which case the

allocation of calls, among other things, can be made

more efficiently in the new elevator group compared to
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the allocation of calls of a number of elevator groups

that are independent of each other.

gr—
—

Owing to the present invention the operating safety of

the elevator system can be 1mproved during the
modernilization, because the number of interfaces
required by the modernization can be minimized, and
there 1s no need to transmit signals from the control

of the elevators to be modernized to the new Jgroup

control. The interfaces needed can be 1mplemented
using simple binary signals. The solution according to
the 1nvention 1s preferably applicable to the
modernization of the elevators of different elevator
manufacturers, 1in connection with which also the old

landing call appliances can Dbe replaced with more

efficient destination «call panels. Owing to the
invention the original special drives as well as the
display appliances and other such appliances can be

F

utilized during the modernization. Other advantages of

the 1nvention are also presented in connection with

the different embodiments of the invention above.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 presents an elevator group 1000 that 1is to be
modernized, 1n the modernization of which the solution
according to the invention 1is applied. The elevator
group comprises four elevators (A, B, C, D), which
serve floors 1 - 10 of the building and each of which
comprises an elevator car, a hoisting machine (M1, M2,
M3, M4) and an elevator control (Cl, C2, C3, C4) that
controls the elevator. In the case presented in Fig. 1
the modernization has progressed to the stage in which
the elevators A and B are already modernized and
correspondingly the elevators C and D are still
unmodernized elevators. The new elevator controls C1,

C2 have been connected via the control bus 1320 to the
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new group control 1300, which is installed e.g. in the

machine room of the elevator group in the initial

pr—

phase of the modernization. In the initial phase of

F

the modernization also the landing pushbuttons of the

old call-giving appliances (not presented in Fig. 1)
have been removed from use and replaced with the new
call-giving appliances (1301), which are connected to
the new group control via the new landing appliance
bus 1302. As can be seen 1in Fig. 1, the original

aul 1

landing appliance bus 1112 with its floor-specific

pushbutton connectors M1-M10 has not been removed, but
instead has been arranged e.g. in the elevator
holstway such that the connections to the pushbutton
connectors required by the modernization can be made

as easily as possible. Pushbutton connector refers in

this context to the pushbutton interface, to the
connection  points cf which  the original call
pushbuttons on the floor 1levels as well as the
pushbutton lights in connection with them can be
connected. Any display appliances and other such
signaling appliances possibly connected @ to the

original landing appliance bus can be either removed

or replaced with new signaling appliances connected to

the new group control or they can be left in place

connected to the old group control 1100.

It must be noted that Fig. 1 does not show the

situation 1in which one of the elevators of the

gr—

elevator group would be temporarily out of service due

LO0 the modernization but which is an inevitable
sltuation as the modernization progresses from one
elevator to another. 1In this case the system is
configured so that elevator calls are served only with
operational elevators until the elevator Dbeing
modernized 1s again in operable condition and can be

connected to the new group control.
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The main tasks of the new group control are to receive
elevator calls given by passengers on the floor levels

and to decide whether to serve the call with an

unmodernized or with a modernized elevator. If it 1is

decided to serve a call with an unmodernized elevator,
the new group control transmits the call as a landing

call to the old group control, which allocates to the

passenger an unmodernized elevator from the plurality
of unmodernized elevators connected to 1t. If, on the
other hand, 1t 1s decided to serve the call with a
modernized elevator, the new group control allocates
to the call the elevator best suited to the situation

from the plurality of modernized elevators.

In order to determine the traffic situation prevailing
in the elevator system, the new group control
comprises a so-called traffic forecaster, which

records statistical information about the travel

events of the elevator system at different times over

the 24-hour period and on weekdays. Information 1is
obtained about travel events on the basis of the calls
given by passengers but also the monitoring and
statistical recording of different movement detectors,
such as the car load weighing signals and/or the car
photocell signals, are possible. Utilizing statistical
data and the <calls given, the traffic forecaster
determines the traffic situation prevailing in the
elevator system at any given time. It is also possible

on the basis of the statistical data to estimate the

floor-specific traffic 1intensities (traffic arriving
at and/or leaving the floors) and to wutilize the
information e.qg. in dividing calls between

unmodernized and modernized subgroups.

As stated above the original landing call pushbuttons

of the elevator group to be modernized are removed

from wuse and replaced with the new call-giving
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appliances. The call-gliving appliances can be any
call-giving appliances whatsoever that are suited to
the purpose, such as up/down pushbuttons, destination
call panels provided with pushbuttons and/or
destination call appliances, in which the passenger 1is
identified by means of an electronic identifier and

his/her destination floor is determined on the basis

of the aforementioned i1dentification. In the case

according to Fig. 1 the destination call panels 1301

are installed on the floors, which panels are provided
with destination call pushbuttons 1305 and with

display means 1304 for notifying the passenger of the
elevator or elevators (subgroup) allocated. The
solution 1in question, 1in which all the call-giving
appliances are destination call appliances, 1s known
as a so-called full destination system, in which case

car call panels are not necessarily needed 1in the

elevator cars for 1ndicating the destination floor in

the elevator car, because the group control has

information about the destination floor of the

passenger and can thus send the elevator serving the

passenger automatically to the destination floor of

the passenger. The number and placement of the call-

giving appliances on the floors <can be freely
selected, e.g. an extra destination call panel can be
disposed 1n the entrance lobby for people leaving the

entrance, 1in which case a passenger can indicate

his/her destination floor in good time before arriving

at the elevators.

The call-giving appliances transmit the call given by
the passenger to the new group control via the landing

appliance bus 1302. The landing appliance bus 1302 is

preferably a field bus based on serial format data

transtfer, e.g. a CAN bus, but from the standpoint of
the invention any bus solution at all that is suited

to the purpose and can be connected to the new group
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control 1s possible. Other appliances situated on the
floor levels can also be connected to the new landing
appliance bus if necessary, such as e.g. display
appliances and/or signaling appliances (not presented

1in Fig. 1) connected to the elevator group.

According to the 1invention a connection 1s arranged
between the new and the old group control for
transmitting calls from the new group control to the
old group control. In order to 1mplement  the

connection an adapter unit N (N1-N10) 1s installed 1in

the landing appliance bus on each floor level, which

adapter unit 1s connected to the pushbutton 1nterface

1)

M of the old call-giving appliance on the
corresponding floor 1level, e.g. with a connection
according to Fig. 2. By 1integrating the functionality

P
p—

of the adapter wunit N 1into the new call-giving

appliances, the 1nterface can be 1implemented with
connections between the new call-giving appliances and
the o0ld call-giving appliances, in which case

installation of the adapter units N during the

modernization 1s avolded. By means of the interface
described the new group control can simulate the
function of the original call pushbuttons and also
monltor the on-state of the pushbutton 1lights in
connection with them. When the new group control
transmits a call recelved from a passenger to the old

group control, 1t sends a control sequence to the

adapter wunit N on the departure floor of the
passenger, on the basis of which the adapter unit

activates a control pulse that simulates the original

call pushbutton. Information about the control pulses
(about a simulated landing call) is conveyed via the
pushbutton interface M to the old group control, which
after receiving the simulated call allocates to the
passenger an elevator from the plurality of elevators

of the relevant subgroup. At the same juncture, the
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old group control activates registration of the call
and the pushbutton light signal that indicates the on-
state of the call 1n the old call-giving appliance

(pushbutton interface) that receives the call until

the allocated elevator arrives at the departure floor

of the passenger and the pushbutton light signal that

indicates the on-state of the call 1S reset.

Information about the on-state of the call (from the
pushbutton Light signal) 1S convevyed via the
pushbutton interface to the adapter unit N and onwards
to the new group control. Information about the on-
state of calls transmitted to the old group control is
thus obtained for the new group control, on the basis
of which the new group control can monitor e.g. the
wailting times (call times) connected to calls

transmitted to the unmodernized subgroup.

When the passenger arrives at the waiting lobby and
gives an elevator call using the call-giving appliance
1301 on the floor, the call data related to the call

1s conveyed to the new group control. The call data

determines the departure floor of the passenger and in

addition alsoc the destination floor (target floor) of

the passenger, or the direction of travel of the

pr—

passenger 1f the call-giving appliance is a landing

call appliance. In addition the call data can comprise

additional information related to the call given by

pr—

the passenger, on the basis of which the group control

recelves 1nformation as to whether the passenger is

e.g. physically handicapped.

When a new group control has received the call data it
divides the calls between the modernized and
unmodernized subgroups on the basis of the given

selection criterion. Selection c¢riterion 1n this

context refers to classification rules on the basis of

which the calls given by a passenger are addressed to
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unmodernized subgroups or to a modernized subgroup.

This means 1in fact therefore a pre-selection of the

subgroup serving a call before the actual allocation

of the call in the selected subgroup. In the selection
criteria the subgroup serving the call 1s selected on
the Dbasis of one or more <classification rules.

Classification rules are diverse and they can Dbe

selected to be the best suitable for each elevator

system to be modernized e.g. on the basis of the
assumed and determined traffic flows of the building,
on the basis of the extent of modernization or on the

basls of some other corresponding criterion. The

classification rules can be 1ndependent of the
elevator system or they can change on the basis of the
status of the elevator system, e.g. as the traffic

situation prevailing 1in the elevator system changes,

as the number of modernized/unmodernized elevators
changes or when detecting an exceptional situation in
the elevator system, 1n other words the system can use
the best applicable, dynamically changeable selection

criterion for each traffic situation, modernization

extent and/or exceptional situation. Classification

rules and/or their threshold wvalues can be determined

 and
Wy

manually and/or automatically e.g. as the number of

modernized elevators changes or 1n connection with
some other aforementioned detected change of status in

the elevator system. Classification rules can be

prloritized such that in conflicting situations where,

when different classification rules give a different
subgroup as the result, the classification rule of the
highest priority determines the subgroup indicated by

the selection criterion.

In the followlng some examples of classification rules
are presented, on the basis of which the subgroup

serving the call can be selected:
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a subgroup is selected on the basis of average
waiting time: The waltilng times of passengers are
comprehensively monitored (in the whole elevator

system) and/or for specific floors and/or 1in

different subgroups and a subgroup 1s selected on

P

the basis of the determined waiting time. For

example, 1f the average waiting time 1in the
entrance lobby is below a given threshold value
(e.g. less than 20 s) the call 1s addressed to a
modernized subgroup, or the average determined

1 =
-

waiting  times for different subgroups are

compared to each other and the call 1is served
with the groups of which the waiting time 1s the

shortest.

a subgroup is selected on the basis of the floor

zones: One or more floor zones are determined

from the elevator system as well as the subgroup
serving the zone. If a call (departure (floor
and/or destination floor) given by a passenger
targets the aforementioned zone, the call 1is
served with a subgroup  according to  the
determination of the zone. Zones can  be
determined e.g. on the basis of which floors each
elevator or each elevator group to be modernized
originally served, e.g. a so-called high-rise

zone and low—-rise zone.

a subgroup 1s selected on the basis of the load

factor of the elevators: The number of calls and

gre— ——

the number of stops to be served of the elevators

of each group are determined, as well as the car

load of the modernized elevators and the call is

addressed to the least loaded subgroup.

a subgroup 1s selected on the basis of the call

history: The calls given by passengers and the
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subgroups selected for the calls are recorded 1in

P

the memory of the new group control. If the call

data of a new call (departure floor and/or
destination floor) gliven by a passenger
corresponds to a call that is not yet served and
is recorded in the call history, the new call 1is

addressed to the subgroup according to the

aforementioned call on the basis of the call

history.

a subgroup 1is selected on the basis of pre-
determined standard floors: One or more floor
zones are determined from the elevator system,
which is/are served with a certain subgroup. For
example, if there are floors in the building to

which wvisitors typically travel, a certain

subgroup can be favored 1n traveling to the floor

in guestion, e.g. a modernlzed subgroup.

a subgroup is selected on the basis of a call-
specific waiting time. The subgroup with which
the estimated waiting time of the passenger 1n
the waiting lobby 1s minimized 1is selected as the

group serving the call.

a subgroup is selected on the basis of additional
information attached to the call: If additional

information is attached to the call given by a

passenger, e.g. 1nformation about handicapped

transport, freight transport or other
corresponding special transport, the call can be
addressed to a certain subgroup, e.g. physically
handicapped people can be served always with

modernized elevators.

a subgroup 1s selected on the basis of the

p— o~ 0
—

traffic 1ntensity: If the detected/predicted
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traffic intensity of a modernized group 1S e.d.

heavy or intensive, calls start to be divided to

both modernized and unmodernized subgroups;

- a subgroup 1s selected on the basis of the

e
—

traffic type: If the detected/predicted traffic

type of a modernized group 1s e.g. below peak,
some of the down calls are addressed to an
unmodernized subgroup;

- a subgroup is selected on the basis of the number

of modernized and unmodernized elevators: If, for

example, one elevator 1s modernized and five
elevators are unmodernized, the elevator calls
given are divided between subgroups such that an
unmodernized subgroup receives at most 5/6

elevator calls.

If it is decided on the basis of the selection of the
subgroup performed that the passenger will be served
with unmodernized elevators, the new group control

transmits the call to the old group control wvia the

pushbutton interface according to the principles
presented above. The old group control receives the
call and allocates an unmodernized elevator to the
passenger and also activates the pushbutton 1light
signal corresponding to the call as a sign that the
call has been received. At the same time the new group
control informs the passenger about the serving
elevator or elevators on the display of the
destination call panel, e.g. with the expression "Move
to elevators C, D". When the unmodernized elevator

allocated to the call arrives at the departure floor

of the passenger, the passenger can move 1into the

elevator serving him/her and indicate his/her

destination floor by means of the car call panel in
the elevator car. If the call 1s addressed to a

modernized group, the new group control allocates,
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e.g. using genetic allocation methods, a modernized
elevator to the passenger. The optimization criteria

of the allocation can be e.g. travel time, waiting

time, energy, fill ratio of the car or some

combination of these. The optimization criteria can

also change according to the traffic situation of the
elevator system and/or the modernization extent. The

elevator allocated to a passenger 1s 1indicated on the

display means of the destination call appliance, e.d.
with the text "Move to elevator A". When the elevator
allocated to the passenger arrives at the departure

p—

floor of the passenger, the passenger can move 1into

the elevator car serving him/her. In this case, if the
call given by the passenger was a destination call,
the elevator drilives automatically to the destination

pr—

floor of the passenger, 1in other cases the passenger

must 1indicate his/her destination floor by means of
the car call panel 1in the elevator car in order to

reach his/her destination.

When the modernization has progressed to the final

stage, 1in which all the elevators to be modernized

have been modernized, the adapter units fitted for the
purposes of the modernization, the old group control

as well as the old landing appliance bus and call-

giving appliances can be removed as superfluous.

Fig. 2 presents one possible way to connect the

adapter units N to the pushbutton interface of the

A

old call-giving appliances on each floor level.

T'he old call-giving appliances according to the

figure comprise a pushbutton interface M as well

as the landing <call pushbuttons By, and Bgoun
(up/down call pushbuttons) that can be connected
to 1t, and also the corresponding pushbutton
lights Ly, and Lgown that are in connection with the

pushbuttons. The adapter unit N is connected with
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temporary cabling 2000 to the connection points
P1-P8 of the pushbutton 1interface M wvia the

-

galvanically 1solated 1nterface of the pushbutton

interface N. The adapter unit can slmulate an up

call by closing the output O, and detect the on-

state of an up call on the basilis of the input TI..

Correspondingly a down call can be simulated by

closing the output Ogown and the on-state of a down

call can be detected on the basis of the input
Tdown.- The connection method according to Fig. 2
can be extended to cases 1in which the elevator
system to be modernized comprises destination call

panels on the floor levels.

Filg. 3 ©presents an embodiment according to the
1nvention, 1n which two elevator groups are being
modernized 1nto one elevator group. The elevator

system 3000 to be modernized comprises the elevator

groups 3001, 3002, of which the elevator group 3001
serves floors 1-5 (low-rise zone) and the elevator
group 3002 serves floors 1, 6-10 (high-rise zone). The
original call-giving appliances (not shown in Fig. 3)
of the elevator group 3001 are connected via the old
landing appliance bus 3201 to the group control 3101
and correspondingly the original call—-giving

)

appliances (not shown in Fig. 3) of the elevator group

3002 are connected via the landing appliance bus 3202
to the group control 3102. In the case according to
Fig. 3 the elevator A of the elevator group 3001 is a
modernized elevator, whereas the elevator B as well as
the elevators C, D of the elevator group 3002 are

unmodernized elevators In the initial stage of

modernization a new group control 3100 as well as a

new landing appliance bus 3200 with its call-giving
appliances 1is installed in connection with the
elevator system, of which only the destination call

appliance 1301 on floor 1 is shown in Fig. 3. The
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system thus comprises three subgroups, of which the

modernized elevator A of the first subgroup 1is

connected to the new group control 3100, the

unmodernized elevator B of the second subgroup to the
old group control 3101 and the unmodernized elevators
C and D of the third subgroup to the old group control
3102. For transmitting calls from the new group
control to the o0ld group controls, the new group
control 1is connected to the pushbutton interface M and
M” of the old call-giving appliances via the adapters
N in the manner presented in Fig. 3. When a passenger
gives a destination call in the entrance lobby (on
floor 1) the new group control receives the call and

decides on the basis of the given selection criterion

with which subgroup the call will be served. If the

call 1s addressed to either of the unmodernized
subgroups, the new group control transmits the call
elther to the group control 3101 or to the group

control 3102, e.g. on the basis of the destination

floor of the passenger, such that if the destination

floor 1s 2-5 the call 1s transmitted to the group

control 3101 wvia the pushbutton interface M’ and

correspondingly 1f the destination floor is 6-10 the

call 1s transmitted to the group control 3102 wvia the

pushbutton i1nterface M. In cases in which the old
elevator groups have several shared floors, which are
served with both groups, the classification rules

presented above can be applied in selecting the

subgroup to serve the call.
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The embodiments of the present invention 1n

which an exclusive property or privilege 1s

claimed are defined as follows:

1. A method for modernizing at least one

elevator group, which elevator group comprises a

pr—

plurality of elevators, a group control that controls

the elevator group as well as call-giving appliances
connected to the group control via the landing
appliance bus, each call-giving appliance comprisling
one or more call pushbuttons, wherein the method
comprises the phases:

a new group control, new call-giving appliances
on the floor levels and also a new landing call bus for
connecting the aforementioned new call-giving
appliances to the new group control are 1nstalled;

the new group control 1s connected to the

pushbutton 1nterface of the old call-giving appliances

for transmitting calls from the new group control to
the old group control;

one or more elevators of the elevator group are
modernized;

the elevator calls given Dby passengers are
received from the new call-giving appliances;

the calls given are divided between the modernized

subgroup and at least one unmodernized subgroup on the

basis of the selection criterion given, and
the calls addressed 1n the new group control to

the modernized elevators are allocated to  the
modernized subgroup;

the calls addressed to the unmodernized subgroup
are allocated via the aforementioned pushbutton
interface to the group control of the unmodernized

group control.
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2. The method according to claim 1, wherein the

calls gilven by passengers are transmitted as landing

-

calls to the group control of the unmodernized

subgroup.

3. The method according to claim 1 or 2, wherein

one or more destination call appliances are 1nstalled

as the call-giving appliance of a floor and landing

call appliances are 1installed on the other floors.

4, The method according to any one of claims 1

to 3, wherein the method includes the phases:

the on-state o©of «calls transmitted to the

grise

modernized subgroup are monitored on the basis of the

pushbutton light signals that are 1n connection with

the aforementioned pushbutton interfaces,

a walting time for the calls transmitted to the

unmodernized subgroup 1s determined on the basis of the

aforementioned monitoring.

5. The method according to any one of claims 1

to 4, whereln the adapter units are installed in the

new landing appliance bus for connecting the new group
control to the pushbutton interface of the old call-

giving appliances on each floor level.

6. The method according to any one of claims 1
to 4, whereln new group control 1s connected via the
new call-giving appliances to the pushbutton interface

r—~

of the o0ld call-giving appllances on each floor level.

7. The method according to any one of claims 1
to 6, whereiln one or more classification rules are used
as the aforementioned selection criterion/criteria, 1n

which classification rule(s) the <calls given are
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divided between the modernized and the unmodernized
subgroups either

- on the basis of average waiting time; Or

- on the basis of one or more floor zones; oOr

- on the basis of the call history; or

— on the basis of one or more pre-determined
standard floors; or

- on the basis of a call-specific waiting time;
or

- on the Dbasis of the load factor of the
elevators,; or

— on the basis of additional information attached
to the call; or

- on the basis of the traffic intensity; or

~ on the basis of the traffic type; or

ﬁ

- on the basis of the number of modernized and

unmodernized elevators.

8. The method according to claim 7, wherein at
least one of the classification rules and the threshold
values of the classification rules are selected on the

F

basis of at least one of the modernization extent of

the elevator group, the traffic situation, and the

exceptional situation of the elevator system.

9. The method according to claim 8, wherein the

classification rules of at least one of the selection

—
p—

criterion and the threshold values of the

classification rules are changed at least one of

manually and automatically.

10. The method according to any one of claims 1
to 9, wherein the method further comprises the phases:
statistical data 1s collected about the travel
events of the elevator group; and the collected

statistical data is utilized in determining at least
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one of the traffic situation of the elevator group and

the floor-specific traffic 1ntensities.

11. The method according to any one of claims 1
to 10, wherein the new group control 1s connected to
the group control of two or more elevator groups that
are to be modernized by connecting the new group

control to the pushbutton i1nterface of the call-giving

appliances of the elevator groups that are to be

modernized for transmitting calls from the new group
control to the group controls of the elevator groups

that are to be modernized.

12. A system for modernizing at least one
elevator group, which elevator group comprises a
plurality of elevators, a group control that controls
the elevator group as well as call-giving appliances
connected to the group control via a landing appliance
bus, each call—giving appliance comprising one Or more
call pushbuttons, as well as a new group control
installed at the beginning of the modernization, a new
landing appliance bus with new call-giving appliances
and also one or more modernized elevators, wherein the
system 1s connected to the pushbutton interface for
transmitting calls from the new group control to the
old group control, and in that the new group control 1s
arranged:

to divide elevator calls gilven by passengers with
the new call-giving appliances between the modernized
subgroup and at least one unmodernized subgroup on the
basis of a given selection criterion, and

to allocate calls addressed to a modernized
subgroup to the modernized elevators;

to transmit calls addressed to an unmodernized

subgroup to the modernized elevators;
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to transmit calls addressed to an unmodernized

subgroup onwards via the aforementlioned pushbutton

interface to the group control of the unmodernized

subgroup.

13. The system according to claim 12, wherein a
call transmitted to the group control of the

unmodernized subgroup 1s a landing call.

14. The system according to claim 12 or 13,
whereln a destination call appliance 1s 1nstalled as
the call-giving appliance of one or more floors and

landing call appliances are 1nstalled on the other

floors.

15. The system according to any one of claims 12
to 14, wherein the new group control 1s arranged:

to monitor the on-state of calls transmitted to
the subgroup to be modernized on the basis of the
pushbutton light signals that are 1n connection with
the aforementioned pushbutton interfaces, and

to determine a walting time for the calls
transmitted to the unmodernized subgroup on the basis

of the aforementlioned monitoring.

16. The system according to any one of claims 12

to 15, wherein the system 1s connected to the

pron—

pushbutton interface of the old call-glving appliances

via adapter units installed 1n connection with the new

landing appliance bus on each floor level.

17. The system according to any one of claims 12
to 14, whereilin the new group control 1s connected via
the new call-giving appliances to the pushbutton

interface of the old call-giving appliances on each

floor level.
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18. The system according to any one of claims 12
to 17, wherelin the new group control 1s arranged to use
one or more classification rules as the aforementioned
selection criterion-criterilia, 1n which classification
rule(s) the calls given are divided between the
modernized and the unmodernized subgroups either

- on the baslis of average waliting time; oxr

- on the basis of one or more floor zones; or

- on the basis of the call history; or

- on the basis of one or more pre-determined
standard floors; or

- on the basis of a call-specific waliting time;
or

- on the Dbasis of the load factor of the
elevators; or

- on the basis of additional information attached
to the call; or '

- on the basis of the traffic intensity; or

- on the basis of the traffic type; or

— on the basis of the number of modernized and

unmodernized elevators.

19. The system according to claim 18, wherein the

system comprises means for changing at least one of the
classification rules and the threshold values of the
classification rules at least one of manually and

automatically on the basis of at least one of the

modernization extent of the elevator group, the traffic

situation, and the exceptional situation of the

elevator system.

20. The system according to any one of claims 12
to 19, wherein the system comprises means for
collecting statistical data about the travel events of

the elevator group and for utilizing the collected

statistical data i1n determining at least one of the
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traffic situation of the elevator group and the floor-

specific traffic intensities.

21. The system according to any one of claims 1Z
to 20, wherein the new group control 1s connected to
the pushbutton interface of the call-giving appliances
of the two or more groups that are to be modernized for

transmitting calls from the new group control to the
group controls of the aforementioned groups that are to

be modernized.
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