1. Passenger Transportation System Especially an Escal ator or Mving Wl k
The present invention relates to a pastenger transportation system
especially an escalator or noving walk, with a circul ating band, a driving
station, and a reversing station. The driving station is arranged in the
area of 5 a first end of the passenger transportation system and has a sl ave
control wunit, while the reversing station is arranged in the area of a
second end of the passenger transportation systemand has a master control
unit. For the purpose of exchanging data, the master control unit and the
sl ave control unit are connected together by a data bus. The slave control
unit also has a first 10 Jrassenger Transpop@ation SysteM.ch i s nounted a first

set of electronic Conpor@%éci?ﬂg%n‘”@f a&ﬁ._r(y,eﬁo&ﬂ{imirﬁt to the master

control unit data concerning functioning o € passenger
transportation system The master control unit has a second printed circuit
board on which is nounted a second set of electronic conponents and which
serves to analyze the data and control of 15 the passenger transportation
system It is also possible for several slaves to be used in one escal ator.
The position of the master is not restricted to the |ower stairhead. In a
system 20 Tih¢ hpaeseakt mweatioorglatels ¢abanglassehgemesdresportatiphasgster) t he
external control = cabinet. One slave is placed in each of tge | ower and
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so-cal | & nadirsrembiof toe passenger traesportdioof sysbemr ave haisng stdvet camtrolFr om t he
definition t?r%t, ';Nrmlsettﬁcre"re%rsing station is arranged in the area of a second end of the
passenger transportation system and has a master control unit. For the
purpose of exchanging data, the master control unit and the slave control unit
are connected together by a data bus. The slave control unit aiso has a first
10  printed circuit board on which is mounted a first set of electronic components
and which serves to transmit to the master control unit data concerning the
functioning of the passenger transportation system. The master control unit
has a second printed circuit board on which is mounted a second set of
electronic components and which serves to analyze the data and control of

15 the passenger transportation system.
It is also possible for several slaves to be used in one escalator.

The position of the master is not restricted to the lower stairhead. In a system
20 with an external control cabinet, the master is placed in the external control
cabinet. One slave is placed in each of the lower and upper stairheads.

For the purpose of operating and monitoring conventional escalators, it is
known to equip these with a control system that comprises a so-called slave
25 control unit in the area of the driving station and a so-called master control
unit in the area of the reversing station. From the definition as "master” or

"slave" respectively, it is apparent that the slave control unit is primarily



"slave" respectively, it is apparent that the slave control unit is
primarily 2 intended to collect, andRtransnmit to the master control unit,
data fromthe peripheral devices that are connected to the slave control
unit such as, for exanple, sensors. The slave control unit is also designed
to receive, and pass on to the peripheral devices, control commands that
are issued by the 5 master control unit in the formof control signals, by
means of which, for exanple, a relay of a travel direction indicator that

I s connect egtdrilddnfo Sbwet, apdnfransmittot theamabterceuritrall direit]. dathefromsther
control unit is primarily used to receive the data transmtted by the sl ave
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transportation stem.,accqording to the 25 inventi on has the characteristics
st at eg at t¥Walto es"@t‘?']ffSFﬁi‘?af%?;?QﬂSnﬂ“? grqgsaq)ﬁ:flpaltcatlon of the master control

unit and the slave control unit inevitably result in different requirements for
their components. This relates particularly to the printed circuit boards of the
master control unit and of the slave control unit that carry electronic

15 components, and proves to be particularly disadvantageous if slave control
units with different requirements profiles are used. Particularly in relation to
mass production of the printed circuit boards, the cost outlay is comparatively
high.

20 The objective of the invention is to create a passenger transportation system
in which, through standardization of the components of the control system,

cost savings in the manufacture of these components can be achieved.

To fulfill this objective, a passenger transportation system according to the
25 invention has the characteristics stated at the outset, and according to Claim
1 is characterized in that the first printed circuit board and the second printed
circuit board are identically constructed. The passenger transportation
system according to the invention is based on the idea that an identical
printed circuit board can by used both for the slave control unit arranged, for
30 example, in the driving station, and for the master control unit arranged, for
example, in the reversing station. This simplifies manufacture of the printed

circuit boards for the passenger transportation system, as a result of which a



l.is characterized in that the first printed circuit board and the second
printed circuit board are identically constructed. The passenger
transportation systemaccording to the invention is based on the idea that
an identical printed circuit board can by used both for the slave control
unit arranged, for 30 exanple, in the driving station, and for the nmaster
control unit arranged, for exanple, in the reversing station. This
sinplifies manufacture of the printed circuit boards for the passenger
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circuit board the other control unit can be transmtted via the data bus
onto the nakey place,dheecaparating data of the passengerdfandportationesystemman unit. A

furth Lt i f dditional safety. | 15
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consists of the first set of electronic conponents and the second set of
el ectroni ¢ keargdovfeliesotber sgntio! ueihsanhe traasmitted via the data bus onto the

newly installed printed circuit board of the slave control unit. A further result is

the creation of an additional safety measure.

15  Advantageous embodiments of the passenger transportation system
according to the invention are described in claims 2 to 9.

A preferred embodiment consists of the first set of electronic components
and the second set of electronic components being at least partially

20 identically constructed. In other words, as well as the construction of the first
and second printed circuit boards being identical, virtually all electronic
components of the at least two printed circuit boards can also be identical so
as to achieve a further standardization of the components of the control
system of the passenger transportation system. This, in turn, allows

25 manufacturing to be simplified, and costs to be saved. It can, for example, be
arranged that a certain number of components in the first and second printed
circuit boards are identically constructed, and mounted on the same
connector positions of the identically constructed first and second printed
circuit boards.

30
In a further preferred embodiment, the printed circuit boards are provided

with a switch, the printed circuit boards being configurable as master control



20 identically constructed. In other words, as well as the construction of
the first and second printed circuit 4oards being identical, virtually al
el ectronic conponents of the at |least two printed circuit boards can al so
be identical so as to achieve a further standardi zati on of the conponents
of the control system of the passenger transportation system This, in
turn, allows 25 manufacturing to be sinplified, and costs to be saved. It
can, for exanple, be arranged that a certain nunber of conponents in the
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nounted on the same connector positions of the identically constructed
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enbodi nent , . ' jrcuit boards are provided wth a switch, the
printed ci r'@%ﬁ%ﬁég%z&%aétng configurable as naster control 4 unit or as
sl ave control unit depending on the position of the switch. This switch is

preferably operated manually and on site, which nmeans during an i
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switch and can al so serve as an additional recognition neans adjacent to
t he swi t ch. ofithe|rositionpfdhesaiich ansk camalspsentaas anradditionsd seepgniibomave a
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pecifically, an I's used
10
It is preferable for the printed circuit boards to have a second optical display
unit to display data, especially error messages. Specifically, an LCD is used
as display unit. This allows recognition of an error message or fault code
even without connecting a diagnostic instrument such as, for example, a
15 laptop computer. As well as error messages, other data such as, for
example, the operatibnal status, can also be displayed. The display unit can

also serve as a real-time clock.

According to a further preferred embodiment, the printed circuit boards have
20 atleast one interface for connection of a peripheral device, specifically a
laptop. Particularly with respect to maintenance purposes, this allows rapid
identification of the cause of a fault. Furthermore, under certain circum-
stances it may be possible to correct the identified fault by software means
using the connected laptop.
25
The slave control unit and/or the master control unit can be used to monitor
the travel speed, the travel direction, the safety switch, and/or the braking
distance of the band. As further functions of the passenger transportation
system, the synchronous running of the handrails, the presence of steps or
30 pallets, the functioning of the safety circuit, the contactor dropout control, and

the functioning of light barriers can be monitored.



as display unit. This allows recognition of an error nmessage or fault code
even W thout connecting a diagnosticbinstrunent such as, for exanple, a 15

| aptop conputer. As well as error nessages, other data such as, for

exanpl e, the operational status, can also be displayed. The display unit can
al so serve as a real-tine clock. According to a further preferred

enbodi nent, the printed circuit boards have 20 at |east one interface for
connection of a peripheral device, specifically a laptop. Particularly with
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the passenger transportation system the synchronous running of the

handrai$s, signal po walsiaée the funciipaingrof3e gatd lewss, the functioning of the
safety circuit, the contactor dropout control, and the functioning of |ight
barriers can be nonitored. 5 According to a further enbodinent, the driving

station haghe @entiodnist expl¥ned ant greatsmtetdil beidw tByanefdrbht@otoa thy aki ng
signal to the drive unit it the slave control unit or the master control

uni t det ecosawingguPhownidiagragsaticallyafe dyeous if, at predefined tine
intervals, the master control unit emts a validating 5 signal to validate
the functioning of the data bus. The invention is explained in greater

det ai | 1bel Gig.by ref eneriggramrmbiic longitudinal section through a passenger
transportation system according to the invention in the form of
an escalator; and in

Fig. 2 a view from above onto a printed circuit board of the escalator
15 according to Fig. 1.

Fig. 1 shows diagrammatically a passenger transportation system in the form
of an escalator 1 with a circulating step band 10 for the transportation of
persons from a first level 5 to a second level 6 or vice versa (see arrow).

20
In the area of a first end 2 in the area of the second level 6, the escalator 1
has a driving station 20 with a drive unit that comprises a motor and a drive
shaft. Arranged in the area of a second end 3 of the escalator 1 in the area of
the first level 5 is a reversing station 50. The driving station 20 has a slave

25 control unit 30 with a first printed circuit board 40. The reversing station 50
contains a master unit 60 with a second printed circuit board 70. For the
purpose of exchanging data, the slave control unit 30 and the master controi
unit 60 are connected together by a data bus in the form of a data conductor
80. The first printed circuit board 40 and the second printed circuit board 70

30 are identically constructed. In other words, the carrier boards of the printed
circuit boards 40, 70 have identical patterns and provide for identical

connections.



drawi ngs. Shown diagrammatically are in 10 Fig. 1 a diagranmtic

| ongi tudi nal section through a passenger transportation systemaccording to
the invention in the formof an escalator; and in Fig. 2 a view from above
onto a printed circuit board of the escalator 15 according to Fig. 1. Fig.
1 shows diagrammatically a passenger transportation systemin the form of
an escalator 1 with a circulating step band 10 for the transportation of
persons froma first level 5 to a second level 6 or vice versa (see arrow).

20 I'n the argacempynkhtsthatate drraRgédenahedirstfpriniéd sR6@nBohrV40 afd onhe
escalator 1 has a driving station 20 with a drive unit that conprises a
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sl ave cdnt rbpargsi40,3t0 batng: Henkiealtanly ébpfineple, yneanipg thakthess e faere: oget her

by a data b ' [ f..a.dat 80 . ir i circuit
board 40 and 198 SORcHet o ghg; B 68 UIEY, oy B [ Gha&l cpfeh

const r uct edcirdumstahees was dserefdre prassible bnlorey ofsthef prirted rircoit &dardy 40ui t
boards 40, 70 have identical patterns and provide for identical

connect i ons’0.dor epaneAigaRRssitiitiasihabate piovidegda remaiméee; rst print ed
circuit board 40 and on the second printed circuit board 70 are descri bed
bel ow by reference to Fig.

10 As is apparent from Fig. 2, in the exemplary embodiment shown, the two

printed circuit boards 40, 70 have a microprocessor 100, an AC adapter 101

that is subdivided into several components, a first optical display unit 103 in

the form of an LC display for displaying error messages, and several

operating keys 105 that are particularly to be operated in the case of a
15 functional failure of the escalator 1.

Also present is an RS485 interface 106, for example for a data bus control or
a frequency converter, and an RS232 interface 107 for connection of a laptop
computer for maintenance purposes.

20
Optocoupler units 108 serve to provide electrical isolation. There are also a
voltage supply connector 109, an output connector 110 for the control and
signalization, an input connector 113 for the control, an input connector 112
for monitoring the speed of the band 10, and a connector 111 for exchanging

25 data between the master control unit 60 and the slave control unit 40. An
input connector 114 serves to connect a motor temperature sensor. An
output 115 serves to connect a digital display. A plurality of components 116
serve the purpose of on/off switching between the microprocessor 100 and
particularly the plugged connections 109 to 114. An input 118 serves to

30 connect a further temperature sensor. Several components 119 form an
amplifier circuit for an A/D converter. Aiso provided as memory units are a
RAM 120 and a flash memory 121.



2. It -should be noted that a difference between the printed circuit boards
40 and 70 can arise through the electronic conponents of the printed
circuit 5 boards 40, 70 being identical only in principle, nmeaning that
there are nore or |ess conponents on one of the printed circuit boards.
Under certain circunstances it is therefore possible on one of the printed
circuit boards 40, 70, for connection possibilities that are provided to
remain free. 10 As is apparent fromFig. 2, in the exenplary enbodi nent
shown, the SuRindtd sdtaHe Cohfigiitatibadftise fhntediftaitdoardd 400P0 aeeraster 100, an
AC adapter 101 that is subdivided into several conponents, a first optical
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components of the printed circuit boards are therefore also conceivable.



30 connect a further tenperature sensor. Several conmponents 119 form an
anplifier circuit for an AID converterg Al so provided as nenory units are a
RAM 120 and a flash nenory 121. 7 Serving to set the configuration of the
printed circuit boards 40, 70 as master control unit 60 or as slave control
unit 30 is a switch 122. A second optical display unit 104 serves to

di splay the said configuration of the printed circuit board 40, 70. Sensors
for nonitoring the speed of travel, the direction of 5 travel, and/or the
braki ng di stance of the band 10 of tor | can also be connected to
the said interfaces and connectionga?ﬁte‘?%ﬁbgpressl y stated here that
particularly the enbodi nent of the printed circuit boards 40, 70 descri bed
by reference to Fig. 2 represents only one 10 possi bl e enbodi nent, and t hat
further enbodi ments using individual selected conmponents of the printed

circuit boajds apgséé}?dé?ft%r%p%}'t?ﬁoﬁgﬂ?ﬁéhi{% @cia?\i)aﬁ?}s%afat& ﬁg'@? 1 Passenger
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exchanging data ul 2 2 caah 2ndidyef B pacsaios! BYRsmaiions il 20) having a
master control unit (60) and the sfave control unit (30) being
connected together for the purpose of exchanging data via a data bus
(80), the slave control unit (30) having a first printed circuit board (40)

10 that is provided with a first set of electronic components and serves to
transmit data concerning the functioning of the passenger
transportation system to the master control unit (60), and the master
control unit (60) having a second printed circuit board (70) that is
provided with a second set of electronic components and serves to

15 analyze the data and control the passenger transportation system,
characterized in that
the first printed circuit board (40) and the second printed circuit board
(70) are identically constructed.

20 2 Passenger transportation system according to Claim 1,
characterized in that
the first set of electronic components and the second set of electronic
components are identically constructed.

25 3. Passenger transportation system according to claim 1 or 2,
characterized in that
the printed circuit boards (40, 70) are provided with a switch (122), the
printed circuit boards (40, 70) being configurable as master control

unit (60) or as slave control unit (30) depending on the position of the



10 that is provided with a first set of electronic conponents and serves to
transmt data concerning the functiorgng of the passenger transportation
systemto the naster control unit (60), and the master control unit (60)
having a second printed circuit board (70) that is provided with a second
set of electronic conmponents and serves to 15 anal yze the data and control

t he passenger transportation system <characterized in that the first
printed circuit board (40) and the second printed circuit board (70) are
identically cons&&mﬂ;Q%Q_ZO 2. Passenger transportation system according to
Claim1, characteriz in that the first set of electronic conponents and
the second set of electronic conponents are identically constructed. 25 3.

Passenger transpgrtati on, system accor to eclaim1 or racterized in
That the print e essanaet tapapada i srsten ancdrang f bbs dicdaims TR fen”( 155
the printed cirghddachozétin ftat 70) being configurabl e as master control
unit (60) or as slave control unit (30) depending on the position of the 9

switch g122). 4. theem‘me@errcmlt boarsr(dat 7@)rha94esa émt@(pdtloabkdlaglaymmtr(é%) cl ai ns
1 to 3, characterij.zed in dCII‘C it.Db 70) have a
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5. Passenger transportation system according to one of claims 1 to 4,
10 characterized in that
the printed circuit boards (40, 70) have a second optical display unit
(103) to display data, especially fault messages.

6. Passenger transportation system according to one of claims 1 to 5,
15 characterized in that
the printed circuit boards (40, 70) have at least one interface (106,
107) for the connection of a peripheral device, especially a laptop

computer.

20 7. Passenger transportation system according to one of claims 1 to 6,
characterized in that
the siave control unit (30) and/or the master control unit (60)
monitor(s) the speed of travel, the direction of travel, the safety switch,
and/or the braking distance of the band (10).

25

8. Passenger transportation system according to one of claims 1 to 7,

characterized in that
the driving station (20) has a drive unit, the master control unit (60)
transmitting a braking signal to the drive unit (20) if the slave control

30 unit (30) or the master control unit (60) detects a fault.



5. Passenger transportation systemaccording to one of clains 1 to 4, 10
characterized in that the printed cifguit boards (40, 70) have a second
optical display unit (103) to display data, especially fault nmessages. 6.
Passenger transportation systemaccording to one of clainms 1 to 5, 15
characterized in that the printed circuit boards (40, 70) have at |east one
interface (106, 107) for the connection of a peripheral device, especially
a laptop conputer. 20 7. Passenger transportation system according to one
of claims Igto GpasseigbrfhREpGRAlIdMS)sHEh dRBrdihG Y oR€' CRlimYM fo 630) and/ or
the master control unit (60) nonitor(s) the speed of travel, the direction
of travel, the sdfaragterigecdcin thaind/ or t he braking di stance of the band (10).

25 8. Passenger tran rtation systemaccording.tqg one claims | to 7,
characterized i r?ttprﬁﬁagf? _ F\}?tﬁé’aé?’;&‘%ﬂait?b?&%@ “é.‘“cﬁﬁﬁ&@"ﬂ i?, the master
control unit (6%Iidéﬁﬁg‘§i§nfal {dgalRiaks ge ﬂﬂcﬁbrﬂﬁé'of?ﬁé Hag g ?83)3!1”' t (20) if
the slave control 30 uUnit (30) or the master Control unit (60) detects a
fault. 10 9. Passenger transportation systemaccording to one of clains |
to 8, characterized in that at predefined tine intervals, the naster

control unit (60) emts a validating signal to validate the functioning of
the data bus (80).





