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operation of an elevator, wherein a travel operation is prevented if it is
detected that an elevator |oad exceeds a 5 limt-value. From W) 99/ 50165,
for exanple, a so-called overload control is known, wherein the el evator

|l oad is sensed by neans of a |oad sensor. If the elevator |oad exceeds a
base limt- value, a travel operation is dmde inpossible by the el evator

APPARATUS AND METHOD FOR OPERATING AN ELEVATOR

The present invention relates to a device and a method for
the operation of an elevator, wherein a travel operation is
prevented if it is detected that an elevator load exceeds a

5 limit-value.

From WO 99/50165, for example, a so-called overload control
is known, wherein the elevator load is sensed by means of a
load sensor. If the elevator load exceeds a base limit-
value, a travel operation is made impossible by the elevator
10 doors being prevented from closing. Simultaneously, an
acoustic signal is issued which draws attention to the
overload. Only when the load sensor senses that the elevator
load no longer exceeds the base limit-value, do the doors
close, and is the travel operation started, whereupon the

15 overload signal is deactivated.

This ensures that the specified limit-values for safe
operation of the elevator in relaticon to loading of the
suspension means, driving power and braking power of the
drive, braking force and holding force of the brake device,
20 and suchlike, are not exceeded. Also, for reasons of safety,
these limit-values are generally selected relatively low
when they are defined, by the thecoretical values that would
be possible mechanically, and for the drive, being divided
by safety factors greater than 1 before they are compared

25 with the maximum loads that occur in normal operation.

Also known, for example from the said WO 99/50165, is the
use of elevators also for the evacuation of perscons, for
example in the case of fire or bomb-threat. Above a certain
height of building, such an evacuation, particularly of

30 older people, and/or those with disabilities, can take place

faster than via conventional escape routes, such as



10 doors being prevented fromclosing. Simultaneously, an acoustic signal is
f ssued whi ciodzaos/@04@m%i on to the overload. Only wh@aTYB&200ad058ASGr
senses that the elevator |oad no | onger exceeds the base |linmt-value, do the
doors <close, and is the travel operation started, whereupon the 15 overl oad
signal is deactivated. This ensures that the specified limt-values for safe
operation of the elevator in relation to |oading of the suspension neans,
driving power and braking power of the dive, braking force and hol di ng
force of the brake device, 20 and suchlike, are not exceeded. Al so, for
reasons of safety,

stairways. In fact, in extremely tall buildings, elevators
are virtually the only possible means of evacuating the

building sufficiently rapidly.

Particularly in such situations, in which the risk of

5 failure of the elevator due to overloading recedes into the
background by comparison with the consequences of
insufficiently timely evacuation of persons, the deliberate
selection for safety reasons of low limit-values based on
normal operation prevents utilization of the full

10 technically possible transportation capacity of the
elevator. There are similarities also in other situations,
for example briefly occurring peak-traffic situations, in
which the low limit-values that are appropriate for normal

operation unnecessarily restrict the elevator capacity.

15 The object of the present invention is therefore to increase
the transportation capacity of an elevator in special

situations.

To fulfill this objective, a method according to the
preamble of Claim 1 is further developed by its

20 characterizing characteristics.
The objective is further fulfilled by a method for operating
an elevator according to Claim 13.
Claim 10 places the associated device for execution of a

method according to the invention under protection.

25 According to the invention, in normal operation a
conventional overload control is performed, i.e. a travel
operation is prevented, if it is detected that an elevator
load exceeds a base limit-value. In particular, the base
limit-value can be identical with the so-called rated load,

30 and be compared with, for example, the currently sensed

payload, or the momentary total weight of an elevator car of



these limt-values are generally selected relatively low when they are
defined, byWohaopRéopPefbBal val ues that would be possPBETEERBONENIOEEPEY, and
for the drive, being divided by safety factors greater than 1 before they

are conpared 25 with the maxi num | oads that occur in nornma

operation. Also

known, for exanple fromthe said WD 99/50165, is the wuse of elevators also
for the evacuation of persons, for exanple in the case of fire or

bonb-t hreat. Above a certain height of building, such an evacuati on,
particularly of 30 ol der people, and/or those with disabilities, can take

pl ace faster than via conventional escape routes, such as

the elevator. This elevator load can be sensed in a manner

which in itself is known, by, for example, a force-measuring

device on a suspension means, on the elevator car, on a

drive of the elevator, and/or on a braking device of the

5 elevator.

If it is detected that a special situation is present,

switchover into a special-situation mode takes place. Such a

special situation may particularly be present when the

building that is served by the elevator must be evacuated.

10 This can be sensed by reference to, for example,

an

evacuation alarm, which can be triggered, for example

manually via a corresponding emergency switch, and/or

automatically, for example by a fire detector, earthquake

detector, or suchlike.

15 A special situation in the sense of the present invention

can be, for example, additionally or alternatively a peak-

traffic situation, in which, preferably briefly,

significantly higher-than-average transportation capacities

are required. A special situation in the sense of the

20 present invention can be, for example, a so-called down

peak, in which a higher-than-average payload must be

transported downward, since, in this case, particularly the

load on the drive is lower.

In addition, however, other special situations are also

25 conceivable, and the present invention is not restricted to

evacuation and peak-traffic situations.

According to the invention, it is now foreseen that in the

special-gituation mode, the limit-value upon whose being

exceeded by the elevator load a travel operation is

30 prevented, is replaced by a second limit-value, which is
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buil ding sufficiently rapidly. Particularly in such situations, in which the
risk of 5 failure of the elevator due to overloading recedes into the
background by conparison with the consequences of insufficiently tinely
evacuation of persons, the deliberate selection for safety reasons of |ow
limt-values based on nornal operation prevents utilization of the ful

higher than the base limit-value which is taken as the basis

for normal operation.

By this means, a travel operation of the elevator is only
prevented when the higher second limit-value is exceeded, so

5 that the elevator can transport higher payloads on each
travel. By this means, mechanical and drive-related reserves
which are possessed by an elevator through safety factors
being taken into consideration in its design, are
systematically exploited. This is possible because, as

10 stated above, in the design of elevators, relatively high
safety factors are usually taken into consideration, and
thus the elevator can theoretically handle higher elevator
loads. Particularly in an evacuation situation, in which the
risk of failure recedes into the background by comparison

15 with the damage from insufficiently timely evacuation, the

transportation capacity can thus be increased.

Elevators are generally designed for relatively long and
relatively frequent normal operation. Higher loads, which
occur only briefly and/or infrequently, can, however,

20 generally be sustained by the components of the elevator.
The limiting parameter for electric motors, for example, is
their heating during continuous operation, which means that
for brief periods they can deliver significantly greater
power. Hence, in a preferred embodiment of the present

25 invention, switchover to the special-situation mode also
takes place in peak-traffic situations with above-average

requirements for the transportation capacity.

Switchover to the special-situation mode takes place
preferably automatically as soon as the presence of a
30 special situation is detected. Additionally or

alternatively, switchover to the special-situation mode can



10 technically possible transportation capacity of the elevator. There are
simlarities also in other situations, for exanple briefly occurring
peak-traffigoszboetoonsssin which the low limt-val uesctrhigb2ane/eppesepri ate
for normal operation unnecessarily restrict the elevator capacity. 15 The
obj ect of the present invention is therefore to increase the transportation

capacity of an elevator in special situations. To fulfill this objective, a
nmet hod according to the preanble of Claim1 is further developed by its 20
characterizing characteristics. 5

also take place manually, for example by emergency personnel

in the case of an evacuation.

Advantageously, the travel operation is prevented by closing
of a door of the elevator being prevented. Conventional
5 elevator control systems prevent an elevator car from

starting to travel while an elevator door is still open. In
the case of open carsg, this can be, for example, the
hoistway door on a landing at which the elevator car is
currently stopped. In the case of closed cars with car

10 doors, a travel operation can be prevented while one or more
car doors and/or one or more hoistway doors of the elevator
is/are open. Additionally, or alternatively, a travel
operation can also be prevented by other means, for example
by direct blocking of a braking, holding, and/or drive

15 device.

Preferably, a second signal is issued when the travel
operation is prevented because the elevator load exceeds the
limit-value, which in normal operation is the base limit-
value, and in special-situation mode the second limit-value.
20 This signal can be equally well perceptible by visual,
acoustic, or other means, and signals to persons who are
already present in the elevator car, and/or to others
arriving there, that the allowed elevator load is already
exceeded, and a travel operation is prevented for as long as
25 the elevator load is not reduced below the allowed limit-

value.

For this purpose, the second signal can be equally well
issued inside and/or outside the elevator car, for example
in the vicinity of a hoistway door. Preferably, the signal
30 1indicates by how much the allowed limit-value is exceeded
(for example in kg weight), and/or how many persons (for

example, by assuming an average weight of a person) must



The objective is further fulfilled by a nethod for operating an el evator
accordi ng t@OCRaDAY284086ai m 10 pl aces the associ at ed BEV/E&2068/8%856f7 on of
a nethod according to the invention under protection. 25 According to the
invention, in normal operation a conventional overload control is perforned,
i.e. atravel operation is prevented, it it is detected that an el evator

| oad exceeds a base limt-value. In particular, the base limt-value can be
identical with the so-called rated | oad, 80 and be conpared with, for
exanple, the currently sensed payload, or the nonentary total weight of an
el evator car of

exit for the limit-value to be not exceeded. Alternatively,
or additionally, the currently sensed elevator load can be
displayed, so that users of the elevator realize that the
elevator load can be reduced by the removal of persons or

5 payload from the elevator car.

In a preferred embodiment of the present invention, when, in
special-gituation mode, it is detected that the elevator
load exceeds a third limit-value, a first signal is issued
which indicates that the maximum allowed elevator load for

10 the special sgituation is almost reached. Similar to the
second signal, the first signal can be equally well issued
by visual, acoustic, or other means, and take the form of,
for example, a simple warning signal (for example, the
illumination of a warning lamp and/or the sounding of a

15 warning sound), or more specifically indicate the difference
between the present and the maximum allowed elevator loads

(for example as a weight or a number of average people).

The third limit-value can, for example, be identical to the
base limit-value, so that in this case the first signal

20 indicates that the maximum elevator load for normal
operation is already reached. The third limit-value can be
equally well chosen to be somewhat higher than the base
limit-value, as long as it lies below the second limit-value
at which a travel operation is prevented. Alternatively, the

25 third limit-value can be chosen also lower than the base
limit-value, so as to already indicate an impending overload
promptly before the maximum elevator load is reached, and to

deter further persons from boarding.

As long as only the third, but not the second, limit-value
30 1is exceeded, the elevator can be operated normally, also in
special-situation mode. In particular, a doorspace monitor

can still only release closing of a door when it is detected



WO 2009/ 004055 PCT/ EP2008/ 058567 3 the elevator. This elevator | oad can be
sensed in aWoaR0e?/00k0%H in itself is known, by, for ELANBPEP0&/058567
force-neasuring device on a suspension nmeans, on the elevator car, on a
drive of the elevator, and/or on a braking device of the 5 elevator. If it is
detected that a special situation is present, swtchover into a
speci al -situation node takes place. Such a special situation may
particularly be present when the building that is served by the el evator
nmust be evacuat ed.

that no persons or obstacles are present in the area of the
elevator doors. For this purpose, the doorspace monitor can
monitor the space between elevator doors (car doors and/or
hoistway doors) or the space in their vicinity, for example

5 by means of a light curtain or photoelectric cell.
Additionally, or alternatively, a doorspace monitor can also
take account of signals from a hold-door-open button by

means of which the elevator doors are held open manually.

Preferably, in special-situation mode the elevator can also
10 be operated in a first operating mode that differs from
normal operation, if it is detected that the elevator load
exceeds the third limit-value. In this first operating mode,
the drive-power of the elevator, its travel profile, its
braking behavior, and suchlike, can be adapted to the higher
15 elevator load. For example, the elevator control system can
take account of the higher elevator load that exceeds the
third limit-value, in that the elevator car accelerates more
slowly, brakes earlier, and/or is held by stronger braking

forces.

20 In addition, or alternative, to issuing the first signal,
and/or operating the elevator in the first operating mode,
in a preferred embodiment of the present invention, a fourth
limit-value can be provided. If it is detected that the
elevator load exceeds this fourth limit-value, which is

25 lower than the second limit-value, the doorspace monitor can
be deactivated, and closing of the elevator doors be begun.
When doing so, preferably a closing-force limiter of the
elevator doors remains active and prevents injury to
persons, or damage to obstacles, by the closing elevator

30 doors, in that on attaining a closing-force limit, the
closing operation is terminated and, preferably, the
elevator door is - at least partly - reopened, after which,

preferably immediately, a renewed attempt at closing is



L

10 This can be sensed by reference to, for exanple, an evacuation alarm

whi ch can bgotsbhgggsegoséor exanple nmanually via a coptegpendioByoeBeEgency
switch, and/or automatically, for exanple by a fire detector, earthquake

detector, or suchlike. 15 A special situation in the sense of the present

I nvention can be, for exanple, additionally or alternatively a peak- traffic
situation, in which, preferably briefly, significantly higher-than-average
transportation capacities are required. ¢A special situation in the sense of
the 20 present invention can be, for exanple, a so-called down

begun. This mode, known as "nudging control", signals, when
it occurs, in addition to the first signal, that the fourth
limit-value has been exceeded, and more effectively prevents

further loading of the elevator car.

5 Such a nudging mode (also known as "final-timer function")
can also take place in normal operation: if the doorspace
monitor detects that the closing area of the elevator doors
is continuously blocked for longer than a certain length of
time, closing of the elevator doors is started, the elevator

10 doors at least partly reopening as soon as the closing-force
limit is attained, and then beginning a new attempt at

closing.

However, in contrast to normal operation, in special-
situation mode preferably immediately, i.e. independent of
15 the release by the door-space monitor, closing of the
elevator doors in nudging mode is begun as soon as the
elevator car has received a travel command and/or the fourth
limit-value has been exceeded. Thus, should the fourth
limit-value be exceeded, the nudging mode can automatically
20 interrupt the flow of arrivals into the elevator car, which
latter can then await a travel command. This ensures that,
in the special situation, the elevator car accepts as large

a payload as possible.

In the same way, the doorspace monitor can also be

25 deactivated as soon as switchover into the special-situation
mode takes place, so that, independent of a limit-value
being exceeded, closing of the elevator doors can begin
immediately as soon as the elevator car has received a
travel command, so as to begin the transportation of

30 passengers as soon as possible, and by this means to

increase the capacity.



peak, in which a higher-than-average payl oad nust be transported downward,
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addi ti on, however, other special situations are also 25 conceivable, and the
present invention is not restricted to evacuation and peak-traffic
situations. According to the invention, it is now foreseen that in the
speci al -situation node, the [imt-val ue upon whose being exceeded by the

el evator |l oad a travel operation is 30 pr®vented, is replaced by a second
l'imt-value, which is WD 2009/ 004055 PCT/ EP2006/ 058567

In normal operation and/or in the special-situation mode,
the nudging control can preferably switch over into a
continuous nudging mode, in which a maximum allowed closing
force is exerted on the cbstacle, if a predetermined number

5 of closing attempts has already been performed without the
elevator doors having completely closed. In this continuous
nudging mode, the elevator dcoors then press continuocusly
against the obstacle in the closing area. If the obstacle
nevertheless continues to block closing of the elevator

10 doors for a predefined length of time, the elevator,
preferably in normal operation, can also be completely
blocked, since this indicates an obstacle that is not
removable by nudging. If, despite continuous nudging, after
a predefined time the elevator doors have still not closed,

15 an alarm can be issued, by means of which, for example, a

maintenance person is informed.

Preferably, in nudging mode, the elevator doors close more
slowly than in the normal case, soc as not to take users
unawares. In particular, by means of this nudging control,
20 an essentially continuous stream of arrivals into the
elevator car can be interrupted with gentle force. If,
because of the closing, i.e. nudging, elevator doors,
perscons who are present in the closing area of the elevator
doors, and who without deactivation of a doorspace monitor
25 prevent closing of the elevator doors, and who would thus
assist further loading of the elevator car, move out of the
closing area, the elevator doors can close and the elevator

car begin its travel operation.

Particularly preferably, the nudging control is continued
30 until the elevator doors have closgsed, i.e., if, because of

the closing-force limiter, the elevator doors, which have

encountered an obstacle in the closing area, have reopened,

they immediately independently begin a further attempt at



4 higher than the base limt-value which is taken as the basis for nornal

‘oper ati on.

prevent ed when the higher second Iimt-value is exceeded, so 5 that the

W8y 201%/ OdES, a travel operation of the elRUBAER2068,0038567

el evator can transport higher payl oads on each travel. By this neans,
and drive-related reserves which are possessed by an el evator
t hrough safety factors being taken into consideration in its design, are
systematically exploited. This is possi bl® because, as 10 stated above,
t he design of elevators, relatively high

mechani ca
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25

30

closing, until the elevator doors have been successfully
closed. By this means, on attaining a maximum closing force,
the elevator doors can be either completely reopened again,
or equally well moved by only a small amount in the
direction of opening, so that they only partly reopen and

the next attempt at closing can thus begin sooner.

The embodiment described above can be realized as an
alternative to the previously described embodiment. That is
toc say, instead of the first signal being issued, the
nudging mode can be executed. Preferably, however, the two
embodiments are combined with each other, the fourth limit-
value then being selected higher than the third limit-value,
but still lower than the second limit-value. In special-
situation mode, when the third limit-value is exceeded,
firstly the first signal is issued. If this already results
in no further persons boarding, with the doorspace monitor
active the doors can be closed and the travel operation
begun. If, on account of the still-active door monitor,
boarding persons continue to prevent closing of the elevator
door, the fourth limit-value is then exceeded and the
elevator begins with nudging mode, which more insistently
draws attention to the impending exceeding of the maximum
elevator load, and is particularly suitable for interrupting
an essentially continuous stream of arrivals into the
elevator car. Should this result in success, and the
elevator car doors have closed, the elevator can begin its

travel operation.

Irrespective of whether a third limit-wvalue is provided, if
it is detected that the elevator load exceeds the fourth
limit-value, the elevator can be operated in a second
operating mode, which differs from normal operation. As
stated for the first operating mode, in this second

operating mode the elevator control system can take account

in



safety factors are usually taken into consideration, and thus the el evator
‘can t heor etCcal0log /maAdise hi gher el evator | oads. Part iRl /@&BP3008Y GEB567
evacuation situation, in which the risk of failure recedes into the

background by conparison 15 with the damage frominsufficiently tinmely
evacuation, the transportation capacity can thus be increased. Elevators are
generally designed for relatively long and relatively frequent nornal

oper ati on.

Hi gher | oads, which occur orlly briefly and/or infrequently,

however, 20 generally be sustained by the conponents of the el evator.
limting paraneter for electric notors, for exanple, is
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of the higher elevator load, for example by earlier or
stronger braking, slower acceleration, higher braking or
holding forces, or suchlike. The second operating mode can
differ from the first operating mode explained above in that
account is taken of the higher elevator load. While for the
first operating mode an elevator load is taken as basis that
lies above the third, but below the fourth, limit-value, the
second operating mode is designed for an elevator load that

lies above the fourth limit-value.

The value of the fourth limit-value is advantageously at
least 110 %, preferably at least 120 %, and especially
preferably at least 125 % of the base value, which can
advantageously be equal to the rated load of the elevator.

The value of the second limit-value is advantageously at
least 110 %, preferably at least 120 %, more preferably at
least 125 %, and particularly preferably at least 130 %, of

the base limit-value.

A method according to the invention can be implemented in
many different ways in a device that controls the operation
of the elevator, wherein the term "control" can equally well
mean "regulate". In particular, the method can be
implemented in a central elevator control system or in an
individual car control system. Thus, for example, the travel
operation can be equally well prevented by an elevator
control system that controls one of a plurality of
autonomous elevator cars, or by a central elevator control
system that controls a plurality of, particularly all,

elevator cars cof an elevator system.

Further objectives, advantages, and characteristics of the
present invention result from the subclaims and the

following exemplary embodiment.

can,
The



their heating during continuous operation, which neans that for brief

peri ods theyocanodébp¢ess5significantly greater power. PEEWERR0DA/a5pFéferred
enbodi ment of the present 25 invention, swi tchover to the special-situation
takes place in peak-traffic situations with above-average

requi renents for the transportation capacity. Sw tchover to the
speci al -situation node takes place preferably automatically as soon as the
presence of a 30 special situation is déRected. Additionally or
alternatively,
PCT/ EP2008/ 058567

A diagrammatically represented exemplary embodiment of the

node al so
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swi tchover to the special-situation node can WD 2009/ 004055

invention is described below by reference to the attached

drawings:

Fig. 1 an overview of the limit-values for the elevator
load that are used in the exemplary embodiment;

Fig. 2 a flowchart of a method for operating an elevator

according to an embodiment of the present

invention.

Shown in Fig. 1 in the sequence of their magnitude are the
limit-values G1l, G2, G3, G4 for the elevator locad L that are

used for the exemplary embodiment. The base limit-value G1

is the limit-value upon whose being exceeded a travel

operation of the elevator in normal operation is prevented.

The

limit-value G2 is the limit-value upon whose being

exceeded a travel operation of the elevator in special-

situation mode is prevented. The limit-values G3 and G4

control the activation of special operating modes in

special-situation mode, in which certain operating

parameters of the current elevator load L are adjusted.

Shown diagrammatically in Fig. 2 is the sequence of

individual method-steps of a method according to an

embodiment of the present invention. The individual steps

camn,
the

for example, be implemented in a microcontroller, or in

form of a program that executes in a CPU. Various parts

of the method can also be executed decentrally by different

devices, which for this purpose can preferably communicate

with each other.

Fiqg.

2 shows a currently particularly preferred embodiment

of the present invention. However, individual steps of the



5 al so take place manual ly, for exanple by enmergency personnel in the case
of an evacud®i 2009 A004nbageously, the travel operati onPc8/BP30e8Y€886¢7
closing of a door of the elevator being prevented. Conventional 5 el evator
control systens prevent an elevator car from starting to travel while an
el evator door is still open. In the case of open cars, this can be, for
exanpl e, the hoistway door on a |l anding at which the elevator car is
currently stopped. In the case of closedléars with car 10 doors, a travel
operation can be prevented while one or nore

method can be omitted in a method according to the

invention.

Starting with Step 8100, when an elevator has received a
travel command (for example through pressing of a floor
5 button in an elevator car), a check is first made as to

whether a special situation S is present.

The presence of a special situation can, for example, be
detected if an evacuation alarm is issued manually (for
example through actuation of an emergency button) or

10 automatically (for example by a fire-detection device).

If it is detected in Step S100 that no special situation S
is present (S100: N), the method proceeds to Step S110, in
which it is checked whether an elevator load L exceeds a
base limit-value Gl. Selected as base limit-value Gl in the

15 exemplary embodiment is the rated load of the elevator car
of the elevator. The elevator load L is sensed in a manner
which in itself is known by a force-sensing device, for
example by means of strain gauges, which are arranged, for
example, on a connecting element between a suspension belt

20 and the elevator car, or between the car floor and the car
body.

If it is detected in Step S110 that the elevator load L does
not exceed the base limit-value Gl (S110: N), closing of the
elevator doors (car and hoistway dcors) is initiated. For

25 this purpose, in Step 8120, by means of a (not shown)
doorspace monitor, it is determined whether the closing area
between the elevator doors and the space in the vicinity of
this closing area in front of, and behind, the elevator
doors is free. If the doorspace monitor releases the doors

30 for closing (S120: Y), in Step S130 a door-closing drive is

actuated so ag to close the elevator doors with a first



car doors and/or one or nore hoistway doors of the elevator is/are open.
Addi ti onal | Wp @poal/oernati vely, a travel operation caRCa/EF2008P0&B&6I7ed by
ot her nmeans, for exanple by direct blocking of a braking, holding, and/or
drive 15 device. Preferably, a second signal is issued when the travel
operation is prevented because the el evator |oad exceeds the I|imt-value,
which in normal operation is the base limt- value, and in special-situation
node the second limt-value. 20 This sigAdl can be equally well perceptible
by visual, acoustic, or other neans, and signals to persons who are

speed (CLOSE 1). Provided that an allowed closing force FM

is not attained (S135: N), because the closing elevator

doors do not strike an obstacle, the elevator doors are

completely closed (S140: Y). The elevator car can then begin
5 its normal travel operation (S150).

If, while closing, the elevator doors strike an obstacle
that presents an excessively high resistance to closing of
the elevator doors, the closing force F attains a maximum
allowed closing force FM (S135: Y). Thereupon, the elevator
10 doors are at least partly reopened (S160), and the elevator
control system returns to Step S100. If nothing in the
situation has changed, a renewed attempt at closing will be
made after previous expiration of a predefined length of

time (not shown).

15 Simultaneous with the first-time commencement of door
closing (S130) after receipt of the travel command, a timer
TIMER 1 is started (S132), which counts down the normal time
that is required to close the elevator doors, including a
predefined number of attempts at nudging and any length of

20 time allowed for continuous nudging. If, on expiration of
this timer TIMER 1, i.e. on expiration of a predefined
length of time, the elevator doors are not yet completely
closed (not Y in 8140}, an alarm {(not shown) is issued
which, for example, informs a maintenance person, who then

25 manually removes the blocking obstacle.

If, in Step S120, the doorspace monitor detects that the
closing area between the elevator doors is not free, or an
obstacle is present in the doorspace, i.e. in the closing
area, or close in front of, or close behind, the closing

30 area, it does not release closing of the elevator doors
(S120: N). The door-closing drive is then not activated, but

the elevator control system returns to Step S100. If nothing



already present in the elevator car, and/or to others arriving there, that
the al |l onedWel 20a26004028 i s al ready exceeded, and a PEEYBP20p&/aGBEATI S
prevented for as long as 25 the elevator load is not reduced bel ow t he
allowed limt- value. For this purpose, the second signal can be equally well
I ssued inside and/or outside the elevator car, for exanple 1in the vicinity
of a hoistway door. Preferably, the signal 30 indicates by how nuch the
allowed limt-value is exceeded (for exabple in kg weight), and/or how many
persons (for exanple, by assum ng an average wei ght of a person) nust

in the situation has changed, the elevator control system
executes steps 5100 to 8120 again, until the obstacle is
removed from the doorspace and the doorspace monitor
releases closing of the door (S120: Y). If a predefined

5 1length of time expires during which the doorspace monitor
does not release the elevator doors for closing, switchover
to nudging mode takes place and closing begins nevertheless

(not shown) .

If in Step S110 in normal operation it is detected that the
10 elevator load L exceeds the base limit-value Gl (S110: Y),
closing of the elevator doors is prevented (S300). This
causes a travel operation of the elevator to be prevented
while the elevator doors are open. In the following Step
8310, a second signal SGNL 2 is issued, which indicates to
15 the passengers who are in the elevator car that the allowed
elevator load is exceeded. For this purpose, a display in
the elevator car can be illuminated, which indicates in a
warning color, for example red, that the allowed maximum
elevator load in kg is exceeded. Simultaneously, an acoustic
20 warning signal in the form of a continuous scund can be
issued, while closing of the doors is prevented by the
overload control (S310). The elevator control system returns
to Step S100, so that closing of the elevator doors (S300)
is prevented, and issuing of the signal SGNL 2 (8310) is
25 maintained until so many passengers have left the elevator
car that the elevator load L no longer exceeds the base
limit-value G1 (S110: N).

If, in Step S100, it is detected that a special situation is
present (8100: Y), switchover to the special-situation mode
30 takes place, which is shown in outline in the flowchart
according to Fig. 2 with step numbers starting with 200. In
Step S200 it is first determined whether the elevator load L

exceeds a third limit-value G3. The limit-value G3 is here



WO 2009/ 004055 PCT/ EP2008/ 058567 6 exit for the limt-value to be not
exceeded. ANQeRNAP/0e£Q55 or additionally, the current PET¢ER8608£088564r | oad
can be displayed, so that users of the elevator realize that the elevator

| oad can be reduced by the renoval of persons or 5 payload fromthe el evator
car. In a preferred enbodi nent of the present invention, when, in

special -situation node, it is detected that the elevator |oad exceeds a
third limt-value, a first signal is isséé€d which indicates that the nmaxi num
al l oned el evator |oad for

selected to be, for example, equal to the base limit-value
Gl, but can also be higher or lower than this limit-value.
If the elevator lcad L does not exceed the third limit-value
G3 (S200: N), the procedure as described above for normal
5 operation is executed, i.e. a check is made of whether the

doorspace is free (S120), the doors are closed (S130), and,
if the doorspace monitor releases closing of the elevator
doors (S120: Y), the travel operation is begun (S150). If
the doorspace monitor does not release closing of the doors

10 (8120: N), or if during closing the maximum allowed closing
force FM is attained (S135: Y) because an obstacle is
present in the closing area, the doors remain open, or are
opened, and the elevator control system returns to Step
S100. Also in special-situation mode, the elevator can thus

15 be operated as in normal operation, as long as the elevator
load L does not exceed the third limit-value G3, which is
identical to the base limit-value G1. In a not-shown
variant, in special-operation mode (S100: Y), Step S120 is
also skipped, i.e. the doorspace monitor is deactivated and

20 closing of the elevator doors is begun (S130) immediately as

soon as the elevator car has received a travel command.

If, in special-situation mode, the elevator locad L exceeds
the third limit-value (8200: Y), a first signal SGNL 1 is
issued (S210). In the exemplary embodiment, this corresponds
25 partly to the second signal SGNL 2 that is described above,
i.e. the difference between the actual elevator locad L and
the allowed limit-value G2 is displayed visually in the
elevator car in a different color than the warning color,

for example green, but still no warning signal is issued.

30 Since the first signal SGNL 1 does not yet display an
exceeding of the maximum elevator lcad G2 that is allowed in
the special-situation mode, but only indicates an impending

overload, the first signal SGNL 1 is also issued outside the



10 the special situation is alnost reached. Simlar to the second signal,
the first sWQna00gam0ee5®qual |y well issued by visual PCE¢BEEOPE/06B56fher
nmeans, and take the formof, for exanple, a sinple warning signal (for
exanple, the illumnation of a warning |anp and/or the sounding of a 15
war ni ng sound), or nore specifically indicate the difference between the
present and the maxi num al |l owed el evator | oads (for exanple as a weight or a
nunber of average people). The third |ink¥-value can, for exanple, be
identical to the base |limt-value, so that in this case the first signal 20
I ndi cates that the maxi num el evator | oad for nornal

elevator car in the vicinity of the hoistway doors, to
inform further persons that the respective elevator car is
not yet maximally loaded but the maximum possible payload is

already almost reached.

5 Next, in Step S$220, a check is made of whether the elevator
load L also exceeds a fourth limit-value G4 whose value is
125 % of the base limit-value Gl. If this is not the case
(8220: N), the elevator load L lies between the third and
fourth limit-value G3 and G4. Correspondingly, in Step S225,

10 the elevator control system adapts the operating mode by
selecting a first operating mode MOD1 that differs from
normal operation. In this first operating mode, the elevator
car is accelerated more slowly, and braked sooner, so as to
take account of the elevator load L > G3 that exceeds the

15 Dbase limit-value Gl. In all other respects, the elevator is
operated as in normal operation, i.e. the door is closed and
the travel operation commenced if the doorspace monitor
releases closing (S120: Y) and the elevator doors were able
to close (S140: Y) without reaching their limited maximum

20 closing force FM (S135: N). Otherwise, the elevator doors
are at least partly (re)opened, or remain so (S160}, and the
method procedure returns to Step S100. As long as nothing in
the situation changes, the elevator control system, which
continues to issue the first signal SGNL 1, which indicates

25 that the maximum elevator load is almost reached, waits for
the doorspace to become free (S5120), or for the elevator
doors to close with their maximum closing force (S140}), and
then commences the travel operation in the first operating
mode (S150}.

30 In the not-shown variant, in special-operation mode (S100:
Y), Step S120 is always skipped, i.e. even when the fourth
limit-value G4 is not exceeded (S$220: N}, i.e. the doorspace

monitor is deactivated, and closing of the elevator doors is



operation is already reached. The third limt-value can be equally well
chosen to bgOsaoenhat4digher than the base |imt-val uBCTAEPROAG/AS8E67]i es
bel ow the second limt-value at which a travel operation is prevented.
Alternatively, the 25 third limt-value can be chosen also |ower than the

base limt-value, so as to already indicate an inpending overload pronptly
before the maxi mum el evator |load is reached, and to deter further persons
fromboarding. As long as only the thirdl8but not the second, limt-value 30

I s exceeded, the elevator can be operated normally, also in
speci al -situation node. In particular, a doorspace nonitor

begun (S130) immediately as soon as the elevator car has

received a travel command.

If in Step S220 it is detected that the elevator load also
exceeds the fourth limit-value G4 (S5220: Y), in the

5 succeeding Step 5230 a check is made of whether the elevator
load L also exceeds the second limit-value G2, whose value

is 130 % of the base limit-value G1.

¥

If the elevator load L also exceeds the second limit-value
G2 (8230: Y), i.e. 130 % of the rated load, in the same

10 manner as when the rated load Gl is exceeded in normal
operation (S110: Y), closing of the elevator doors, and thus
a travel operation, is prevented (S8300,) and the second
signal SGNL 2 is issued (S310). Different from the first
signal (SGNL 1), which only indicates an impending

15 overloading of the elevator car, the second signal SGNL 2
indicates that the maximum allowed elevator load for the
respective operating mode (normal operation or special-
situation mode) is already exceeded. In addition to the
differently colored visual display of the difference between

20 elevator load and allowed limit-value (SGNL 1), this can,
for example, also be emphasized by the acoustic warning
sound, and/or the illumination of a corresponding message, a

corresponding symbol, or a corresponding warning lamp.

The process control then returns to Step S100. As long as

25 nothing in the situation changes, i.e. while the elevator
load L exceeds the second limit-value G2 (S8230: Y), closing
of the elevator doors (S300), and thus a travel operation of
the elevator, are prevented, and the second signal SGNL 2 is
issued (S310).

30 By taking account of the higher second limit-value G2, whose

value is 1.3 times the base limit-value Gl, a travel



can still only release closing of a door when it is detected WO 2009/ 004055
PCT/ EP2008/8688672/70403% no persons or obstacles are PEELERRODA/ORE5&7ea of
the elevator doors. For this purpose, the doorspace nonitor can nonitor the
space between el evator doors (car doors and/or hoistway doors) or the space
in their vicinity, for exanple 5 by neans of a light curtain or
phot oel ectric cell. Additionally, or alternatively, a doorspace nonitor can
also take account of signals froma hol d2door-open button by neans of which
the el evator doors are held open manual ly.

operation of the elevator in the special-situation mode, in
particular in the case of an evacuation of the building by
the elevator, is only prevented when its load-bearing
capacity, driving power, and braking power would also be

5 exceeded if a lower safety factor were applied. By this
means, the transportation capacity of the elevator in the
special situation can be substantially increased. When
selecting the second limit-value, an evaluation of the risk
of failure presented by a lower safety factor, and thus a

10 1lower safety reserve in relation to, for example, load-
bearing capacity, tractive capacity, driving power, and/or
braking power, must be balanced against an evaluation of the
damage that may result from an insufficiently prompt

evacuation.

15 1If, for example, a special situation is a peak traffic
situation, to select the second limit-value, for example,
instead of continuous operation, an intermittent operation
of an electric motor that serves as drive can be assumed,
and/or instead of the long-term strength, a short-term

20 strength of individual mechanical components can be assumed.

If it is detected in Step S230 that the elevator lcad L does
not exceed the second limit-value G2 (S230: N), the travel
operation can be executed with the lower safety factor, and
still equally safely. Preferably, however, this is limited,

25 1in that switchover (S240) takes place into a second
operating mode MOD2 in which, by comparison with the first
operating mode MOD1l, acceleration is even slower, and
braking takes place even earlier, to take account of the
(still) higher elevator load L > G4.

30 If the weight of the elevator lies between the fourth and
the second limit-values G4 < L = G2 (S8220: Y and $230: N},

the travel operation can, if required, still be executed



Preferably, in special-situation node the elevator can also 10 be operated in
a first opeWat2m@enekoshat differs from normal oper aPCBAEPRPOBY 0685688t ect ed
that the elevator | oad exceeds the third limt-value. In this first
operating node, the drive-power of the elevator, its travel profile, its

br aki ng behavi or, and suchli ke, can be adapted to the higher 15 el evator

| oad. For exanple, the elevator control systemcan take account of the

hi gher el evator |oad that exceeds the tR&Prd |imt-value, in that the

el evator car accelerates nore slowy, brakes earlier, and/or is held by
stronger braking forces.

safely in a changed operating mode MOD2. However, a further
loading of the elevator car should be limited or prevented.
In this case, therefore, a nudging operation is executed, in
which a door-closing drive is activated (S250) independent

5 of whether a doorspace monitor releases closing of the doors
or not. So as not to startle still-boarding persons by
rapidly closing elevator doors, in nudging mode the elevator
doors are closed with reduced speed (S250: CLOSE 2), with
the maximum closing force being limited as in normal mode.

1.0 If, under this maximum closing force (S260: Y), the doors
can close, when they have done so, the travel operation is

commenced in the second operating mode MOD2 (S270).

If, while the elevator doors are closing, they encounter an
obstacle which, with their maximum allowed closing force,

15 they cannot overcome, i.e. if the closing force F reaches a
maximum allowed value FM (8255: Y), they are at least partly
reopened (S280). The elevator control system then returns to
Step S100. If nothing in the situation has changed, i.e. if
the elevator load L is still below the second limit-value G2

20 (8230: N), the door-closing drive is reactivated (S250).
Then, in contrast to the normal mode described above, there
is no wait for a predefined length of time, but re-closing
of the elevator doors begins immediately after these have at
least partly opened, i.e. the elevator doors nudge. By their

25 doing so, a flow of arrivals into the elevator car is
interrupted by gentle force, and the elevator users, who,
particularly in a panic situation, overlook or ignore the
first signal SGNL 1, are haptically made aware that further
loading is about to cause overloading of the elevator and

30 thus prevent a travel operation.

If the attempts at nudging remain unsuccessful for more that
a predefined length of time, i.e. if in Step S255 a
predefined length of time Y is detected, the elevator



20 In addition, or alternative, to issuing the first signal, and/or
bperating tWe 20@9400405% the first operating node, iRCE/BP2pesrenss67
enbodi nent of the present invention, a fourth Ilimt-value can be provided.
If it is detected that the elevator |oad exceeds this fourth Iimt-value,
which is 25 |l ower than the second |limt-value, the doorspace nonitor can be
deacti vated, and closing of the el evator doors be begun. Wen doing so,
preferably a closing-force limter of thegl el evator doors remains active and
prevents injury to persons, or damage to obstacles, by the closing el evator
30 doors, in that on attaining a closing-force limt, the

control system switches over to continuous nudging, in which
the elevator doorsg, on attaining the maximum allowed closing
force FM, do not at least partly reopen, but continuously
with this closing force FM press against the obstacle in the

5 closing area (not shown). Different from normal operation,
in which switchover to such a continuous nudging mode also
occurs, if the attempts at nudging remain without success
for a predefined length of time, i.e. in Step S135 a
predefined number Y is detected, (not shown), in special-

10 operation mode the elevator car is alsoc not blocked even if
the continuous nudging mode 1is executed for a predefined
length of time without the elevator doors being able to

completely close.

Even if, when the fourth limit-value G4 is exceeded, closing

15 of the elevator doors is only begun for the first time
(S250) after receipt of the travel command, a timer TIMER 2
is activated (8252), which counts down a predefined time,
which, for example, is identical to the time that the
elevator doors require to close completely, when a

20 predefined number of attempts at nudging, and any predefined
length of time for continuous nudging, are taken into
account. If this predefined time has expired, i.e. the timer
TIMER 2 has counted down without the elevator doors having
completely closed (S260: N), an alarm is again issued (not

25 shown), which summons a maintenance person and/or informs ar
elevator control system center of the problem, since it must
be assumed that the obstacle will also not be removed by

further (continuous) nudging.

The method described above is a particularly preferred

30 embodiment of the present invention. However, individual
sections of the method may be omitted. In particular, the
branching depending on exceeding of the third limit-value
(s200), and/or the branching depending on the fourth limit-



closing operation is termnated and, preferably, the elevator door is - at
| east partly - reopened, after which, preferably imediately, a renewed
attenpt at wol osbng oba o¥® 2009/ 004055 PCT/ EP2008/ 05856 18 Hreguws./ cBEsx mode,
known as "nudging control", signals, when it occurs, in addition to the
Tirst signal, that the fourth limt-value has been exceeded, and nore
effectively prevents further |oading of the elevator car. 5 Such a nudging

node (al so known as "final-tinmer function") can also take place in nornmal
operation: if the doorspace 22

value (8220), can be omitted. Also in this case, the
transportation capacity of the elevator in a special
situation (S100: Y} is increased through a travel operation
only being prevented (S300) when the elevator load L exceeds
5 a second limit-value G2 (8230: Y}, which is larger than the
base limit-value Gl, upon whose being exceeded in normal
operation (S100: N) a travel operation is already prevented
(8110: Y, 8300). In the special situation, the elevator can

therefore transport elevator loads that are greater by the
10 difference G2-Gl.



nmoni tor detects that the closing area of the elevator doors is continuously
bl ocked forWwd ches/ad0b® certain length of tine, cloBCDOYGEREOHLORERTAL OF
doors is started, the elevator 10 doors at |east partly reopening as soon as

the closing-force limt is attained, and then beginning a new attenpt at
cl osing. However, in contrast to normal operation, in special- situation node
preferably imedi ately, i.e. independent of 15 the rel ease by the door-space

nmonitor, closing of the elevator doors i23 nudgi ng node is begun as soon as
the elevator car has received a travel command and/or the fourth

Patent Claims

1. Method for the operation of an elevator, wherein in
normal operation a travel operation is prevented (S300) if
it is detected that an elevator load (L} exceeds a base

5 limit-value (Gl), and wherein switchover to a special-
situation mode occurs if it is detected that a special
situation, in particular an evacuation situation or a peak-
traffic situation, is present,
characterized in that,

10 in the special-situation mode, a travel operation is
prevented (S300) if it is detected that the elevator load
(L) exceeds a second limit-value {(G2) which is set higher
than the base limit-value (Gl).

2. Method according to Claim 1, characterized in that the
15 travel operation is prevented by closing being prevented of

a door of the elevator, in particular a car door of an

elevator car of the elevator, and/or a hoistway door of the

elevator.

3. Method according to one of the foregoing claims,
20 characterized in that a second signal (SGNL 2) is issued
{8310) if the travel operation is prevented (S300).

4. Method according to one of the foregoing claims,
characterized in that, in the special-situation mode, a
first signal (SGNL 1) is issued (S8210) if it is detected

25 that the elevator load (L) exceeds a third limit-value (G3}.

5. Method according to one of the foregoing claims,

characterized in that, in the special-situation mode, the

elevator is operated in a first operating mode {(MODE 1),

which differs from normal operation, if it is detected that
30 the elevator load (L) exceeds a third limit-value (G3).



limt-val ue has been exceeded. Thus, should the fourth Ilimt-value be
txceeded, tWie 200dyiottafidde can automatically 20 inter rB@T/EP20G8 0052567
arrivals into the elevator car, which latter can then await a travel
command. This ensures that, in the special situation, the el evator car
accepts as large a payload as possible. In the sane way, the doorspace

noni tor can al so be 25 deactivated as soon as switchover into the
speci al -situation node takes place, so 2sat, independent of a limt-val ue
bei ng exceeded, closing of the elevator doors can begin imrediately as soon
as the elevator car has received a

6. Method according to Claim 4 or 5, characterized in that
the third limit-value (G3) is greater than or equal to the
base limit-value (Gl) and less than the second limit-value
(G2) (G2 > G3 = G1).

5 7. Method according to one of the foregoing claims,
characterized in that, in the special-situation mode,
closing of an elevator door is initiated ($250) when a
travel command is present and/or when it is detected that
the elevator load (L) exceeds a fourth limit-wvalue (G4), the

10 closing being initiated although a doorspace monitor detects

an obstacle in the doorspace.

8. Method according to one of the foregoing claims,

characterized in that, in the special-situation mode, the

elevator is operated in a second operating mode (MODE 2),
15 which differs from normal operation, if it is detected that

the elevator load (L) exceeds a fourth limit-value (G4).

9. Method according to Claim 7 or 8, characterized in that

the fourth limit-value (G4) is greater than or equal to the

base limit-value (Gl) and less than the second limit-value
20 (G2) (G2 > G4 = G1).

10. Device for operating an elevator for executing a method
according to one of the foregoing claims, with

- a load-sensing device for sensing an elevator load (L),

- a switchover device for switching over intoc a special-

25 situation mode when it is detected that a special situation,
in particular an evacuation situation or a peak-traffic
situation, is present, and
- a travel-operation prevention device to prevent a travel
operation when it is detected that the elevator load (L)

30 exceeds a momentarily assigned limit-value,

characterized in that



travel command, so as to begin the transportation of 30 passengers as soon as
*possi bl e, &Rd2bYorYhi0d06Bans to increase the capacityPCT/EP2008/058567

.

25

the device contains a limit-value selecting device which in
normal operation selects the base limit-value (Gl), and in
special-situation mode selects the higher, second limit-
value (G2), as limit-value for prevention of the travel

5 operation.

11. Device according to Claim 10, characterized in that it
contains a signal-issuing device which issues a second

signal (SGNL 2) when the travel operation is prevented.

12. Device according to one of the foregoing claims 10 to
10 11, characterized in that it contains an operating-mode

selecting device which in special-situation mode can

activate an operating mode (MODE 1, MODE 2) that differs

from normal operation.

13. Method for the operation of an elevator, in particular
15 according to one of claims 1 - 9, wherein a travel operation
is prevented if it is detected that an elevator load (L)

exceeds a limit-value.



