
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

50
5 

47
9

A
1

TEPZZ¥5Z5479A_T
(11) EP 3 505 479 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
03.07.2019 Bulletin 2019/27

(21) Application number: 17211070.2

(22) Date of filing: 29.12.2017

(51) Int Cl.:
B66B 5/00 (2006.01) B66B 25/00 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD TN

(71) Applicant: KONE Corporation
00330 Helsinki (FI)

(72) Inventors:  
• Jussila, Ari

00330 Helsinki (FI)
• Hirvonen, Toni

00330 Helsinki (FI)

(74) Representative: Papula Oy
P.O. Box 981
00101 Helsinki (FI)

(54) A SAFETY CIRCUIT BOARD FOR A PASSENGER TRANSPORT INSTALLATION

(57) A safety circuit board (100) for controlling an
electromechanical brake and motor controller (104) of a
passenger transport installation. The safety circuit board
(100) comprises at least one processing unit (102A,
102B), a main safety output (108A) with an associated
relay connected to the at least one processing unit (102A,
102B) and providing a connection to the electromechan-
ical brake and motor (104), and a secondary safety output

(108B) with an associated relay connected to the at least
one processing unit (102A, 102B) and providing a con-
nection to the electromechanical brake and motor (104).
The main safety output (108A) and the secondary safety
output (108B) are configured in parallel enabling control
of the electromechanical brake and motor (104) with the
at least one processing unit (102A, 102B) using either of
the safety outputs (108A, 108B).
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Description

BACKGROUND

[0001] Safety is an important factor in elevator systems
and escalator systems. These systems may comprise a
number of safety devices providing signals for a control-
ling unit, for example, a safety circuit board. The control-
ling unit then determines whether operation of an elevator
or an escalator is possible.
[0002] PESSRAL/PESSRAE (Programmable Elec-
tronic System in Safety Related Applications for Lifts/Pro-
grammable Electronic System in Safety Related Appli-
cations for Escalators) standards require that safety out-
put relays are tested at least once a day. This means that
an elevator or an escalator has to be stopped in order to
perform the relay testing.
[0003] In certain locations where there is continuous
heavy people traffic, escalator safety regulations may re-
quire that escalators run continuously through a service
interval that can be several months long. However, in
order to test a safety output relay of the escalator, the
escalator must be stopped.
[0004] Thus, it would be beneficial to have a solution
that would alleviate at least one of these drawbacks.

SUMMARY

[0005] According to at least some of the aspects, a
solution is provided that enables performing safety output
relay testing of a safety circuit while a passenger trans-
port installation system is running.
[0006] According to a first aspect of the invention, there
is provided a safety circuit board for controlling an elec-
tromechanical brake and motor of a passenger transport
installation. The safety circuit controller comprises at
least one processing unit, a main safety output with an
associated relay connected to the at least one processing
unit and providing a connection to the electromechanical
brake and motor, and a secondary safety output with an
associated relay connected to the at least one processing
unit and providing a connection to the electromechanical
brake and motor controller. The main safety output and
the secondary safety output are configured in parallel
enabling control of the electromechanical brake and mo-
tor controller with the at least one processing unit using
either of the safety outputs.
[0007] In an embodiment, the least one processing unit
is configured to alternate between the main safety output
and the secondary safety output when controlling the
electromechanical brake and motor controller.
[0008] In an embodiment, the at least one processing
unit is configured to switch periodically, for example, eve-
ry one hour between the main safety output and the sec-
ondary safety output when controlling the electrome-
chanical brake and motor controller.
[0009] In an embodiment, alternatively or in addition,
the at least one processing unit is configured to detect

that a switch between the main safety output and the
secondary safety output fails, and to limit the maximum
usage time of the currently used safety output.
[0010] In an embodiment, alternatively or in addition,
the at least one processing unit is configured to issue a
request to stop the passenger transport installation in
response to exceeding the maximum usage time.
[0011] In an embodiment, alternatively or in addition,
the at least one processing unit is configured to use the
secondary safety output as a backup safety output, de-
tect a failure with the main safety output, and take the
secondary safety output into use in response to detecting
the failure with the main safety output.
[0012] In an embodiment, alternatively or in addition,
the at least one processing unit is configured to, while
controlling the electromechanical brake and motor con-
troller with the main safety output or the secondary safety
output, test the other one of the safety outputs.
[0013] In an embodiment, alternatively or in addition,
the at least one processing unit is configured to issue an
alert when determining a failure with the main safety out-
put or the secondary safety output.
[0014] In an embodiment, alternatively or in addition,
the passenger transport installation comprises an eleva-
tor.
[0015] In an embodiment, alternatively or in addition,
the passenger transport installation comprises an esca-
lator.
[0016] According to a second aspect of the invention,
there is provided a passenger transport system compris-
ing an electromechanical brake and motor controller of
a passenger transport installation, and a safety circuit
controller according to the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
constitute a part of this specification, illustrate embodi-
ments of the invention and together with the description
help to explain the principles of the invention. In the draw-
ings:

FIG. 1 illustrates a block diagram of a safety circuit
controller for controlling an electromechanical brake
and motor controller according to an aspect.

DETAILED DESCRIPTION

[0018] FIG. 1 illustrates a block diagram of a safety
circuit board 100 for controlling an electromechanical
brake and motor controller 104 of a passenger transport
installation via a main safety output 108A and a second-
ary safety output 108B. The safety circuit board 100 com-
prises at least one processing unit 102A, 102B for con-
trolling operation of the safety circuit board 100. FIG. 1
illustrates an example in which the safety circuit board
100 comprises two processing units. The processing
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units 102A, 102B may be used so that the processing
unit 102A acts as a primary processing unit and the
processing unit 102B acts as a backup processing unit
in case of the processing unit 102A fails. The safety circuit
board 100 may receive signals, for example, from various
safety contacts of a passenger transport system. For ex-
ample, the safety circuit board 100 may use safety con-
tact and sensor information from an elevator shaft, a ma-
chine room and an elevator car and controls main and
brake contactors with a safety output.
[0019] The main safety output 108A is associated with
a relay connected to the at least one processing unit
102A, 102B. The main safety output 108A also provides
a connection to the electromechanical brake and motor
control 104. Similarly, the secondary safety output 108B
is associated with a relay connected to the at least one
processing unit 102A, 102B. Also the secondary safety
output provides a connection to the electromechanical
brake and motor 104. The main safety output 108A and
the secondary safety output 108B are configured in par-
allel enabling control of the electromechanical brake and
motor 104 with the at least one processing unit 102A,
102B using either of the safety outputs 108A, 108B. Once
the electromechanical brake and motor controller 104
receives a signal from either of the safety outputs 108A,
108B, it may send a start permit signal 106 to the safety
circuit board 100.
[0020] As the relays will eventually wear out, the dis-
closed solution increases the expected lifetime of the
safety because the usage of the safety output relays may
be divided to two separate safety outputs. Further, in one
embodiment, the passenger transport installation may
be allowed to continue normal operation for a long time
(even years) when there has been detected a permanent
failure in one of the safety outputs. The call out can be
avoided and the safety circuit board can be replaced dur-
ing a normal maintenance visit.
[0021] In an embodiment, the at least one processing
unit 102A, 102B is configured to alternate between the
main safety output 108A and the secondary safety output
108B when controlling the electromechanical brake and
motor controller 104. In a further embodiment, the used
safety output used may be changed to the other one after
each normal run of the passenger transport installation.
In a further embodiment, the secondary safety output
108B may be used as a backup safety output and is taken
into use only after a failure in the main safety output 108A
has been detected. In a further embodiment a switch be-
tween the main safety output 108A and the secondary
safety output 108B may be performed periodically, for
example, every one hour.
[0022] When a switching process from one safety out-
put to another safety output has been started, an imme-
diate new switching may be disabled. The switching may
be allowed again after a successful relay test for the other
safety output. If the safety circuit board detects a possible
failure in a tested safety output, it may disable switching
to this safety output.

[0023] In an embodiment, if a test of the main safety
output 108A is successful, the main safety output 108A
may be selected as the current safety output. Then, if a
periodical test of the main safety output 108A fails but a
periodical test of the secondary safety output 108B is
successful, the secondary safety output 108B may be
selected as current safety output.
[0024] In an embodiment, the at least one processing
unit 102A, 102B may be configured to detect that a switch
between the main safety output 108A and the secondary
safety output 108B fails and to limit the maximum usage
time of the currently used safety output from the main
safety output 108A and the secondary safety output. The
at least one processing unit 102A, 102B may also be
configured to issue a request to stop the passenger trans-
port installation in response to exceeding the maximum
usage time. This provides additional safety as the safety
circuit board allows the use of the passenger transport
installation only for a specified time in a situation in which
only one safety input is functional.
[0025] In an embodiment the at least one processing
unit 102A, 102B is configured to, while controlling the
electromechanical brake and motor controller 104 with
the main safety output 108A or the secondary safety out-
put 108B, test the other one of the safety outputs. This
allows performing relay testing for one safety output at a
time.
[0026] In an embodiment, the at least one processing
unit 102A, 102B is configured to issue an alert when de-
termining a failure with one of the main safety output 108A
or the secondary safety output 108B. An immediate main-
tenance call can be avoided and safety circuit board may
be replaced later during a normal maintenance visit.
[0027] The passenger transport installation may be, for
example, an elevator or an escalator. Thus, an elevator
system or an escalator system may comprise the above
discussed safety circuit board.
[0028] Example embodiments may be implemented in
software, hardware, application logic or a combination of
software, hardware and application logic. The example
embodiments can store information relating to various
methods described herein. This information can be
stored in one or more memories, such as a hard disk,
optical disk, magneto-optical disk, RAM, and the like.
One or more databases can store the information used
to implement the example embodiments. The databases
can be organized using data structures (e.g., records,
tables, arrays, fields, graphs, trees, lists, and the like)
included in one or more memories or storage devices
listed herein. The methods described with respect to the
example embodiments can include appropriate data
structures for storing data collected and/or generated by
the methods of the devices and subsystems of the ex-
ample embodiments in one or more databases.
[0029] All or a portion of the example embodiments
can be conveniently implemented using one or more gen-
eral purpose processors, microprocessors, digital signal
processors, micro-controllers, and the like, programmed
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according to the teachings of the example embodiments,
as will be appreciated by those skilled in the computer
and/or software art(s). Appropriate software can be read-
ily prepared by programmers of ordinary skill based on
the teachings of the example embodiments, as will be
appreciated by those skilled in the software art. In addi-
tion, the example embodiments can be implemented by
the preparation of application-specific integrated circuits
or by interconnecting an appropriate network of conven-
tional component circuits, as will be appreciated by those
skilled in the electrical art(s). Thus, the examples are not
limited to any specific combination of hardware and/or
software. Stored on any one or on a combination of com-
puter readable media, the examples can include software
for controlling the components of the example embodi-
ments, for driving the components of the example em-
bodiments, for enabling the components of the example
embodiments to interact with a human user, and the like.
Such computer readable media further can include a
computer program for performing all or a portion (if
processing is distributed) of the processing performed in
implementing the example embodiments. Computer
code devices of the examples may include any suitable
interpretable or executable code mechanism, including
but not limited to scripts, interpretable programs, dynamic
link libraries (DLLs), Java classes and applets, complete
executable programs, and the like. In the context of this
document, a "computer-readable medium" may be any
media or means that can contain, store, communicate,
propagate or transport the instructions for use by or in
connection with an instruction execution system, appa-
ratus, or device, such as a computer. A computer-read-
able medium may include a computer-readable storage
medium that may be any media or means that can contain
or store the instructions for use by or in connection with
an instruction execution system, apparatus, or device,
such as a computer. A computer readable medium can
include any suitable medium that participates in providing
instructions to a processor for execution. Such a medium
can take many forms, including but not limited to, non-
volatile media, volatile media, transmission media, and
the like.
[0030] The applicant hereby discloses in isolation each
individual feature described herein and any combination
of two or more such features, to the extent that such
features or combinations are capable of being carried
out based on the present specification as a whole, in the
light of the common general knowledge of a person
skilled in the art, irrespective of whether such features or
combinations of features solve any problems disclosed
herein, and without limitation to the scope of the claims.
The applicant indicates that the disclosed aspects/em-
bodiments may consist of any such individual feature or
combination of features. In view of the foregoing descrip-
tion it will be evident to a person skilled in the art that
various modifications may be made within the scope of
the disclosure.

Claims

1. A safety circuit board (100) for controlling an elec-
tromechanical brake and motor controller (104) of a
passenger transport installation, the safety circuit
board (100) comprising:

at least one processing unit (102A, 102B);
a main safety output (108A) with an associated
relay connected to the at least one processing
unit (102A, 102B) and providing a connection to
the electromechanical brake and motor control-
ler (104); and
a secondary safety output (108B) with an asso-
ciated relay connected to the at least one
processing unit (102A, 102B) and providing a
connection to the electromechanical brake and
motor controller (104) ;
wherein the main safety output (108A) and the
secondary safety output (108B) are configured
in parallel enabling control of the electrome-
chanical brake and motor controller (104) with
the at least one processing unit (102A, 102B)
using either of the safety outputs (108A, 108B).

2. The safety circuit board (100) of claim 1, wherein the
at least one processing unit (102A, 102B) is config-
ured to:

alternate between the main safety output (108A)
and the secondary safety output (108B) when
controlling the electromechanical brake and mo-
tor controller (104).

3. The safety circuit board (100) of claim 2, wherein the
at least one processing unit (102A, 102B) is config-
ured to:

switch periodically between the main safety out-
put (108A) and the secondary safety output
(108B) when controlling the electromechanical
brake and motor controller (104).

4. The safety circuit board (100) of claim 2 or 3, wherein
the at least one processing unit (102A, 102B) is con-
figured to:

detect that a switch between the main safety out-
put (108A) and the secondary safety output
(108B) fails; and
limit the maximum usage time of the currently
used safety output.

5. The safety circuit board (100) of claim 4, wherein the
at least one processing unit (102A, 102B) is config-
ured to issue a request to stop the passenger trans-
port installation in response to exceeding the maxi-
mum usage time.
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6. The safety circuit board (100) of claim 1, wherein the
at least one processing unit (102A, 102B) is config-
ured to:

use the secondary safety output as a backup
safety output;
detect a failure with the main safety output
(108A); and
take the secondary safety output (108B) into use
in response to detecting the failure with the main
safety output (108A).

7. The safety circuit board (100) of any of claims 1 - 6,
wherein the at least one processing unit (102A,
102B) is configured to, while controlling the electro-
mechanical brake and motor controller (104) with the
main safety output (108A) or the secondary safety
output (108B), test the other one of the safety out-
puts.

8. The safety circuit board (100) of claim 7, wherein the
at least one processing unit (102A, 102B) is config-
ured to issue an alert when determining a failure with
the main safety output (108A) or the secondary safe-
ty output (108B).

9. The safety circuit board (100) of any of claims 1 - 8,
wherein the passenger transport installation com-
prises an elevator.

10. The safety circuit board (100) of any of claims 1 - 8,
wherein the passenger transport installation com-
prises an escalator.

11. A passenger transport system comprising:

an electromechanical brake and motor control-
ler (104) of a passenger transport installation;
and
a safety circuit board (100) according to any of
claims 1 - 10.
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