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Abstract

In this elevator control an elevator user creates on a
user terminal (3) his individual program (2), which is
adapted to his needs, for operating the elevator. To write
the program (2} the user terminal (3) has a keypad and a
screen. Depending on identification, the user can access
the entire command set or only certain commands. The user
program (2) is transmitted to a terminal (4) by means of
wireless communication. From the terminal (4) the user
program (2) proceeds to a program control (1) with a task
manager (5) which adds to the user programs (2) of all
terminals (4) data required for execution and stores them
in a memory (6). The task manager (5) initiates the
execution of the executable user programs by an
interpreter (7) which interprets the executable programs
(2) step by step. In the case of elevator-specific
instructions such as, for example, travel commands or door
opening commands, the interpreter (7) calls up an
interface (8) which initiates the further execution by an

elevator control (9).

(Fig. 1)
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Description

Method for Operating an Elevator

The invention relates to a method for operating an
elevator, with which a user of the elevator communicates
to the elevator via a human-machine interface an order

which the elevator executes.

To operate an elevator it is usual to have arranged on
each landing, or in the elevator car, an operating panel
which serves as a human-machine interface. Provided on the
operating panel is a call button for each destination
floor. On a panel with ten-digit keypad, commands for
multi-digit floors are entered by combinations of keys.
For the elevator control, the target floor selected by the
user is a parameter in a permanently programmed sequence
of the elevator control for execution of the travel order.
The elevator control executes the travel order according
to an internal program in which, for example, the car load
is read, coincident trips are taken into account, the
doors are closed after a certain time, the acceleration,
traveling speed and deceleration are determined, and the
door is held open for a certain time at the destination
floor. For the program, the starting floor and destination

floor serve simply as parameters.

A disadvantage of the known device is that the program is
defined at the time when the elevator is developed, after

which it can no longer be changed, at least by the user.
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It is here that the invention sets out to provide a remedy. Accordingly, in a
first embodiment the invention provides a method for operating an elevator
system in response to an operating order that is executable by a control of the
elevator system including the steps of:

a) creating a user-specific operating order as a user program in
response to commands entered by a user into a terminal of a human-machine
interface;

b) transmitting the user program to a terminal connected to a program
control for an elevator system in response to an input to the user terminal by the
user; and

c) executing the user program in the program control to operate the
elevator system in accordance with the user-specific operating order.

In a second embodiment, the invention provides a method for operating an
elevator system in response to a user generated operating order that is
executable by a control of the elevator system including the steps of:

a) creating a user-specific operating order as a user program in
response to user selected commands;

b) transmitting the user program to an elevator program control for an
elevator system when the user is ready to use the elevator system; and

c) executing the user program with the program control to operate the
elevator system in accordance with the user-specific operating order for a single
use of the elevator system user.

The advantages achieved by the invention are mainly to be seen in that for
the user of the elevator an individual interface can be made in which the orders to
be executed by the elevator can be programmed on an external operating
terminal with keypad and screen. The user can use the elevator according to his
needs. He can, for example, specify different door opening times, which are
longer or shorter than the standard. In this way, certain users or groups of users,
such as cleaning or maintenance personnel, can be provided with different
command sets. A further advantage is that there is great freedom for the user in
defining the functioning of the elevator without intervention in the basic functions
of the elevator, such as door functions, being necessary. A further advantage is
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that certain functioning modes such as, for example, car cleaning, or evacuation,

can be standardized independent of the elevator installation.
The invention is described in greater detail below by reference to programs

and drawings illustrating exemplary embodiments.
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They show:

Fig. 1 A block diagram of a program control for execution

and control of a user program; and

Fig. 2 An operating interface of a user terminal.

Fig. 1 shows a block diagram of a program control 1 for
execution and control of a user program 2. An elevator
user creates on a user terminal 3 his individual user
program 2, which is adapted to his needs, for operating
the elevator. The program 2 can be written at a time
independent of execution of the order, and at a place
independent of the elevator installation. To write and
execute the program 2, the user terminal 3 has a keypad, a
screen, means of storage, means of calculation, at least
one interface, and a transmitter/receiver like that of,
for example, a mobile telephone. In the user terminal 3
the entire command set, for example, can be stored.
Depending on the access authorization defined for the user
in, for example, the user terminal 3, the user can access
the entire command set, or only certain commands. The user
terminal 3 can, for example, also contain an exchangeable
chip card on which at least a user program 2 is stored.
The user program 2 is transmitted, for example by wireless
communication, in encrypted or unencrypted form, to a
terminal 4 of which, for example, one is arranged on each
floor of an elevator installation. User programs 2 can
also be stored in terminal 4 and need only be activated by
the respective user. From terminal 4 the user program 2

proceeds to the program control 1 with its task manager S
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which adds to the user programs 2 of all terminals 4 data
necessary for execution and stores them in a memory 6. The
task manager 5 initiates the execution of executable user
programs by means of an interpreter 7 which interprets the
executable programs 2 step by step. In the case of
elevator-specific instructions such as, for example,
travel commands or door-opening commands, the interpreter
7 calls up an interface 8 which initiates the further
execution by an elevator control 9. After complete
execution of a user program 2, the executable user program
is deleted and, if necessary, the user is informed of the

conclusion of the user program 2.

In essence, the user program 2 can contain data about the
user, the place and time of issue of the order, travel
commands, reservations of space in the elevator car, and
door opening and closing commands. The user program 2 can
also contain trip-specific parameters as, for example,
travel speed, acceleration and deceleration values, load,
special trip, or information concerning information and
display elements, etc. The respective command set
available in each case forms the operating interface for

the user.

Exemplary embodiments of user programs for operating an

elevator are shown below.

For a trip from floor A to floor B the user program 2 can

consist of the following sequence [1]:
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01 share_priority 50
02 goto A

03 open 2s

04 reserve 1m2

05 goto B

06 open 2s

07 release 1m2

In step 01 the order to be executed is weighted with a
priority which indicates that individual actions of other
orders with priorities less than or equal to 50 will be
interrupted or shared respectively. This rule serves
mainly to coordinate special requirements, as explained
further below. For normal trips as described above, it
should be endeavored to have orders which are uniform in
respect of sequence. In step 02 the elevator car is
ordered to floor A. With step 03 the command is issued to
open the landing and car doors for 2 seconds. In step 04
space is reserved in the car for one person. With step 05
the command to travel to floor B is issued. With step 06
the command is again issued to open the landing and car
doors for 2 seconds. With step 07 the command sequence is
concluded by the reserved space in the elevator car being

released.

For up-peak distribution trips the user program 2 can
consist of the following sequence (2] with iteration. The
command set can, for example, be made available only

during certain times of day.
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01 share_priority 100
02 goto 0
03 open 5s
04 reserve 5m2
05 for i = 1 to 10 do
goto i
open 2s
end
06 goto 0
07 open Ss

08 release 5m2

In step 01 the order to be executed is weighted with a
priority which indicates that individual actions of other
orders with priority less than or equal to 100 will be
interrupted or shared respectively. In step 02 the
elevator car is ordered to the main stop 0. With step 03
the command is issued to open the landing and car doors
for 5 seconds. In step 04 space is reserved in the car for
five persons. In step 05 an iteration is shown by means of
which a travel command for floors 1 to 10 is issued,
stating that the elevator car must stop at floors 1 to 10
and on each floor open the landing door and car door for 2
seconds. After this, with step 06 the elevator car is
ordered to the main stop 0, and with step 07 the command
is issued to open the landing door and car door for 5
seconds. With step 08 the command sequence is concluded by

the reserved space in the elevator car being released.

For car cleaning the user program 2 can consist of the

following sequence [3]. The user program 2 can, for

-10-
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example, be written by the building maintenance services
and stored on a chip card, or directly in the user
terminal 3 of the cleaning personnel, or in the terminal
4. When required, the car cleaning personnel then need

only to activate the user program 2.

01 require_priority 30
02 close

03 goto 1

04 open 5s

05 wait pressed DTO

06 open 5s

07 wait 20s

In step 01 the order to be executed is weighted with a
priority which indicates that other orders will be

postponed until the car cleaning has been carried out.

. With step 02 the command is issued to close the landing

door and car door. With step 03 the elevator car is
ordered to floor 1, from which the car cleaning work is
carried out. With step 04 the command is issued to open
the landing door and car door for 5 seconds so that the
car cleaning personnel can enter the elevator car. With
step 0S5 the user program 2 is interrupted until, for
example, on the screen of the user terminal 3, or on the
car operating panel, a pushbutton DTO is actuated. With
step 06 the command is then issued to open the landing and
car doors for 5 seconds so that the car cleaning personnel
can leave the elevator car. The command in step 07 is
optional and provided in case cleaning work outside the

elevator car is necessary. As an alternative, the landing

11-
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door and car door can be kept open until the pushbutton

DTO is actuated.

For evacuation trips in emergency situations the user

program 2 can consist of the following sequence [4]:

01 require priority 250
02 close
03 goto 0

04 open

In step 01 the order to be executed is weighted with a
priority which indicates that other orders will be
interrupted and their execution postponed. With step 02
the command is issued to close the landing door and car
door. With step 03 the elevator car is ordered to the
evacuation floor, and with step 04 the landing door and

car door are opened.

For service and maintenance it is possible, for example,
to make available an extended command set, or a command
set based on another programming language. With these
command sets user programs can be written by means of
which, for example, the elevator cars can be ordered to
certain positions in the hoistway, for example to adjust
hoistway switches or to carry out maintenance work in the
hoistway from the roof of the car. To check the drive, or
slip, it is possible, for example, to use the program to

specify certain speed curves for the trip.

12-
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On an elevator group with elevators having different rated
loads, the program can be used to communicate to the
control the load to be transported. The control then

selects the elevator corresponding to the desired load.

On an elevator group with elevators of different speeds it
is possible, for example, for VIP trips to use the program

to request the elevator with the highest speed.

To avoid misuse it is possible to demand from the user a
password, for example, or for VIP trips to take account of

additional personal characteristics of the user.

The available command set for writing a user program can
be adapted depending on the user and trip or transport.
For maintenance personnel an extended command set is
available. VIP persons have more commands available than
normal users. Occupants of the upper floors of a multi-
story building can be provided with commands to influence
the travel speed. For hospital personnel a command set is
available for passenger elevators or bed elevators. The
command set can also be time-independent. For example,
occupants of the higher-level floors can be provided in
the morning with commands for nonstop travel down, and in
the evening with commands for nonstop travel up. Since all
travel and user data of an order are contained in the user
program, the user program can also be used to keep account
of the costs of usage. The respective user receives, for

example, each month an invoice for the services provided.

13-
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Fig. 2 shows an example of an operating interface of a
user terminal 3. In the right-hand half of the terminal
screen the available command set is shown, which is made
up from text elements depending on the user. Each text
5 element representing a command can, for example, be copied
to the left-hand half of the screen by means of arrow
markers and, if necessary, have added to it parameters
such as, for example, the door opening time, floor,
priority, space reservation in the car, etc. As an
10 alternative, for example, the text element for the door
opening time and/or the text element for space reservation
usier can be provided with a preset parameter. The present floor
and/or the destination floor can also be provided with
e, parameters. The user can change the preset parameters
BT 15 according to his choice. After composition of the program,
which is easy for any user, the finished user program 2 is

sent to the terminal 4.

If it is intended that the user program 2 which has been

20 created shall be reused, it can be saved in the user

terminal 3 or on a chip card, and called up automatically
or with short commands. The way in which the individual
text elements function is explained in more detail in the
sequences [1], [2], [3]1, and (4] described above.
25

If users are not authorized or able to write individual
user programs 2, the desired user program can be written
on a remote user terminal and saved on a chip card. The
chip card with the finished user program 2 can then be

30 inserted into a user terminal 2 of the user without

14-




programming authorization, which serves as interface

between the chip card and terminal 4.

-15-
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for operating an elevator system in response to an operating
order that is executable by a control of the elevator system including the steps of:

a) creating a user-specific operating order as a user program in
response to commands entered by a user into a terminal of a human-machine

interface;
b) transmitting the user program to a terminal connected to a program

control for an elevator system in response to an input to the user terminal by the

user; and
c) executing the user program in the program control to operate the

elevator system in accordance with the user-specific operating order.

2. The method according to claim 1 including limiting the types of commands

available to the user based upon an access authorization of the user.

3. The method according to claim 1 including limiting the types of commands

available to the user based upon at least one of a load to be transported, a traffic

volume, and a time of day.

4. The method according to claim 1 including storing the user program in a

memory associated with one of the user terminal and a chip card.

5. The method according to claim 1 including generating an account of travel

costs from the user program.

6. The method according to claim 1 wherein the creating step is performed at

a location remote from the elevator system.

7. The method according to claim 1 wherein the creating step is performed at
a time that is prior to but independent of the transmitting and executing steps.

8. The method according to claim 1 wherein the user program includes data

about at least one of the user, a location, a time of issuing the operating order,

-16-
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travel commands, reservations of space in an elevator car, door opening and
closing commands, and trip-specific parameters.

9. The method according to claim 1 inciuding providing the commands as
combinable text elements.

10. A method for operating an elevator system in response to a user
generated operating order that is executable by a control of the elevator system
including the steps of:

a) creating a user-specific operating order as a user program in
response to user selected commands;

b) transmitting the user program to an elevator program control for an
elevator system when the user is ready to use the elevator system; and

c) executing the user program with the program control to operate the
elevator system in accordance with the user-specific operating order for a single
use of the elevator system user.

11.  The method according to claim 10 including prior to performing the
executing step adding data to the user program necessary for execution.

12.  The method according to claim 10 including subsequent to performing the
executing step deleting the user program from the program control.

13. The method according to claim 10 including informing the user of
conclusion of the user program after complete execution.

14.  The method according to claim 10 including making available to the user
selected ones of a plurality of commands based upon an access authorization of

the user.

15. A method for operating an elevator system in response to a user created
operating order that is executable by a control of the elevator of the elevator
system including the steps of:

A7-
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a) creating a user-specific operating order as a user program in
response to a plurality of user commands entered into a terminal;

b) storing the user program;

c) selectively transmitting the user program to an elevator program

control for an elevator.system;
d) executing the user program with the program control to temporarily

operate the elevator system in accordance with the user-specific operating order;

and
e) deleting the user program from the program control upon

completion of said step d.

16. The method according to claim 15 wherein said steps a. and b. are

performed utilizing a user terminal and said step c. is performed by wireless

transmission.

DATED this 30th day of September 2004
INVENTIO AG

WATERMARK PATENT & TRADE MARK ATTORNEYS
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HAWTHORN VICTORIA 3122
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Fig. 1
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Fig. 2
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