
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
79

8 
08

3
A

1
*EP003798083A1*

(11) EP 3 798 083 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
31.03.2021 Bulletin 2021/13

(21) Application number: 19199339.3

(22) Date of filing: 24.09.2019

(51) Int Cl.:
B61D 19/02 (2006.01) B61D 17/08 (2006.01)

B61D 19/00 (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: 
KH MA MD TN

(71) Applicant: Bombardier Transportation GmbH
10785 Berlin (DE)

(72) Inventor: Lagnier, David
59178 Hasnon (FR)

(74) Representative: Zimmermann & Partner 
Patentanwälte mbB
Postfach 330 920
80069 München (DE)

(54) A PASSENGER TRANSPORTATION MEANS FOR IMPROVED PASSENGER FLOW AND 
REDUCED DWELL TIMES AND A METHOD FOR CONTROLLING DOORS

(57) The invention relates to a passenger transpor-
tation means for improved passenger flow and reduced
dwell times,
- the passenger transportation means comprising at least
two doors in each side wall.
- A set (21, 22) of at least one first door (31) and at least
one second door (32) located adjacent to the first door
(31) is positioned in each side wall (11) of the passenger

transportation means (10), wherein
- the first door (31) is flush with the side wall (11) of the
passenger transportation means (10) when the first door
(31) is in a closed position and
- the second door (32) is offset (d) from the side wall (11)
towards an interior space of the passenger transportation
means when the second door (32) is in an open position.
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Description

[0001] The present invention relates to a passenger
transportation means for improved passenger flow and
reduced dwell times and a method for controlling doors.
[0002] Current door systems of vehicles for passenger
transport, in particular rail vehicles, are arranged to ac-
commodate high passenger flows between the vehicle
and a stop, e.g. a railway station. The door size is critical
for commuter trains which cope with a high number of
passengers and high boarding and unboarding rates at
stations. The door size is limited because an opening
time must be kept to a minimum. Furthermore, large
doors have drawbacks because they have a lower me-
chanical resistance than small doors whereas small
doors limit the passenger flow.
[0003] Document EP 2 634 063 B1 discloses a sliding
door provided in an interior of a rail vehicle between two
interior parts. The sliding door comprises at least two
door leaves which are guided parallel to one another in
a respective rail. The rails are offset with respect to one
another in a direction parallel to the door leaves. The rails
are also arranged overlapping one another perpendicular
to the door leaves. The rails are fastened to a ceiling of
the rail vehicle, wherein the door leaves are arranged
suspended
within the rails. However, this sliding door is only suitable
for the interior of the rail vehicle because it still needs a
lot of space in a direction perpendicular to the door
leaves. In addition, the opening and closing of the sliding
door is independent of a passenger flow.
[0004] The technical problem underlying the present
invention consists in developing a vehicle for improved
passenger flow and reduced dwell times and a method
for controlling doors, wherein a door arrangement allows
to group the passenger flow for boarding and unboarding,
and the opening and closing of doors depends on a
number of passengers. The technical problem outlined
above is solved by the passenger transportation means
according to claim 1 and the method defined in claim 10.
The dependent claims define particular embodiments of
the invention.
[0005] According to the invention the objectives are
solved by a passenger transportation means for im-
proved passenger flow and reduced dwell times,

- the passenger transportation means comprising at
least two doors in each side wall.

- A set (21, 22) of at least one first door (31) and at
least one second door (32) located adjacent to the
first door (31) is positioned in each side wall (11) of
the passenger transportation means (10), wherein

- the first door (31) is flush with the side wall (11) of
the passenger transportation means (10) when the
first door (31) is in a closed position and

- the second door (32) is offset (d) from the side wall
(11) towards an interior space of the passenger
transportation means when the second door (32) is

in an open position.

[0006] An advantage of the inventive solution is that a
defined passenger flow for boarding and unboarding is
possible. The passenger flow is centralized at the set of
at least one first door and at least one second door. Thus,
the passenger flow is improved, and dwell times are re-
duced. The first door is flush with a side wall of the vehicle
when the first door is in a closed position and the second
door is offset from the side wall towards an interior space
of the vehicle when the second door is in an open position.
The offset allows for an overlapping of door leaves of the
first door and the second door when the first door and
the second door are each in an open position. If the pas-
senger transportation means is narrowed by the offset in
an end region, it is beneficial when running in a curve
because the width of the passenger transportation
means is locally reduced and thus allows for a larger
passenger transportation means. The first door and/or
the second door can be a sliding door, a pivot-and-slide
door or a swing door.
[0007] In a preferred embodiment of the invention, a
set (21, 22) of at least one first door (31) and at least one
second door (32) is positioned in at least one end region
(12, 13) and/or in a central region of the passenger trans-
portation means (10). Thus, the arrangement of the set
of doors is flexible.
[0008] Preferably, a first door leaf of the first door at
least partly overlaps a second door leaf of the second
door when the first door and the second door are each
in an open position. Thereby, space can be saved in a
longitudinal direction of the passenger transportation
means.
[0009] Furthermore, the first door is spaced apart from
the second door by at least a width of the second door
leaf of the second door. This arrangement saves space
and still ensures that a full movement of door leaves of
the first door and the second door can be completed when
both, the first door and the second door, are opened. If
the first door and the second door have the same con-
figuration the first door leaf and the second door leaf have
the same width.
[0010] In another advantageous development of the
invention the first door is an entrance door and the second
door is an exit door or vice versa, or wherein a first set
of a first door and a second door comprises an entrance
zone and a second set of a first door and a second door
comprises an exit zone. Thus, the passengers can be
grouped, crowded boarding and unboarding can be
avoided, and dwell times are reduced.
[0011] The first door and/or the second door can each
have two lanes, and in particular the first door and/or the
second door can each have a passage width of 1300
mm. Advantageously, standardized doors can be used.
[0012] Alternatively, the first door and/or the second
door can each have three lanes, and in particular the first
door and/or the second door can each have a passage
width of 1600 mm. Thereby, the passenger flow can be
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increased, and dwell times can be further reduced.
[0013] A vestibule of the passenger transportation
means may extend along the passage widths of the first
door and the second door, including a space between
the first door and the second door corresponding to at
least the width of the second door leaf of the second door.
Thus, the vestibule is larger than a conventional vestibule
and provides more space for standing passengers and
boarding and unboarding passengers.
[0014] In particular, the passenger transportation
means is a rail vehicle. The invention is especially useful
for rail vehicles with a high number of passengers and
long rail cars.
[0015] According to the invention the problem is also
solved by a method for controlling doors of a passenger
transportation means. At least one first door and/or at
least one second door is opened at a station depending
on passenger numbers in the passenger transportation
means and at the station. An advantage of the inventive
method is that the first door and/or the second door can
be closed when there are fewer passengers and the first
door and/or the second door can be opened when there
are more passengers.
[0016] A first set of a first door and a second door can
be opened first to allow passengers to leave the passen-
ger transportation means, and the opening of a second
set of a first door and a second door can be delayed to
allow passengers to enter the passenger transportation
means later. Thereby, the passenger flow can be con-
trolled by reducing crowded boarding and unboarding
such that dwell times are reduced.
[0017] Alternatively, a set of a first door and a second
door is opened at once, in particular at a first station of
a passenger transportation means run or if a station is
less crowded than the passenger transportation means.
Thus, a maximum door space is available for boarding
and unboarding.
[0018] Ideally, color indicators for each first door and
each second door indicate which one of the first door and
the second door is an entrance door and which one of
the first door and the second door is an exit door. Ac-
cordingly, the passenger flow can be further influenced
to reduce boarding and unboarding times and thus dwell
times too.
[0019] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate one embodiment of the invention and, together
with a description of the invention given above and the
description given below, serve to explain the invention.

Fig. 1 shows a side view of a first part of an inventive
passenger transportation means,

Fig. 2 shows a side view of a second part of the in-
ventive passenger transportation means,

Fig. 3 is a cross sectional view of a set of a first door
and a second door of the inventive passenger

transportation means, and

Fig. 4 is a cross sectional view of a vestibule of the
inventive passenger transportation means.

[0020] Fig. 1 and 2 show an example of an inventive
passenger transportation means 10. With reference to
Fig. 1 a first part of the passenger transportation means
10 comprises an end car 10.1 and two intermediate cars
10.2. According to Fig. 2 a second part of the passenger
transportation means 10 comprises an intermediate car
10.2 and an end car 10.1. An inventive passenger trans-
portation means 10 can as well have other configurations
and/or numbers of intermediate cars 10.2.
[0021] In Fig. 1 and 2 each end car 10.1 and each
intermediate car 10.2 of the passenger transportation
means 10 has two opposite side walls 11 but only one
of the two side walls 11 is shown. The end cars 10.1 and
the intermediate cars 10.2 each have a first end region
12 and a second end region 13. In each first end region
12 there is a first set of doors 21. In each second end
region 13 there is a second set of doors 22. The first set
21 comprises a first door 31 and a second door 32. The
second set 22 also comprises a first door 31 and a second
door 32.
[0022] Each first door 31 is adjacent to a second door
32. There is a passenger area between two first doors
31 in each end car 10.1 and each intermediate car 10.2.
Accordingly, the first doors 31 of the first end regions 12
are located on the right of the second doors 32. The first
doors 31 of the second end regions 13 are located on
the left of the second doors 32.
[0023] Fig. 3 shows a second set 22 of a first door 31
and a second door 32 in more detail. The second door
32 has an offset d from the side wall 11. The first door
31 and the second door 32 are both shown in their open
position each having a passage width pw. An opening
direction is indicated by arrows and "open". The first door
31 and the second door 32 are sliding doors each com-
prising two door leaves. The first door 31 has a first door
leaf 41 and the second door has a second door leaf 42.
The first door leaf 41 overlaps the second door leaf 42.
The second door leaf 42 has a width w. The offset d can
be at least 150% of a thickness t of the second door leaf
42.
[0024] In Fig. 4 the set of doors 22 is shown together
with a vestibule 50 of the passenger transportation
means 10. The vestibule 50 extends along the first door
31 and the second door 32 including a space 51 between
the first door 31 and the second door 32 in their closed
positions. The space 51 has at least the same width w
as the second door leaf 42.
[0025] In operation, the first doors 31 can be entrance
doors and the second doors 32 can be exit doors, or vice
versa. If the first doors 31 are entrance doors and the
second doors 32 are exit doors, there can be placed, for
instance, a green color indicator on the first doors 31
and/or a red color indicator on the second doors 32 indi-
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cating passengers in advance which door should be
used.
[0026] In addition, a method for controlling the first door
31 and the second door 32 is applied. Either one door or
both doors of each set of doors 21, 22 can be opened
dependent on the passenger numbers in the passenger
transportation means 10 and at a station (not shown).
For a regular number of passengers waiting at the station
the second doors 32 should be opened first to allow pas-
sengers to leave the passenger transportation means
10. After a delay, the first doors 31 are opened to allow
passengers to board later. Priority is given to the pas-
sengers leaving the passenger transportation means 10.
Whenever the station is not crowded the first doors 31
and the second doors 32 may be opened at once such
that as much passengers as possible can leave the pas-
senger transportation means 10 rapidly, thus reducing
dwell time.

Reference List

[0027]

10 Passenger transportation means
10.1 End car
10.2 Intermediate car
11 Side wall
12 First End region
13 Second end region
21 First set
22 Second set
31 First door
32 Second door
41 First door leaf
42 Second door leaf
50 Vestibule
51 Space

w Width
t Thickness
d Offset
pw Passage width

Claims

1. A passenger transportation means (10) for improved
passenger flow and reduced dwell times,

- the passenger transportation means (10) com-
prising at least two doors (31, 32) in each side
wall (11),
characterized in that
- a set (21, 22) of at least one first door (31) and
at least one second door (32) located adjacent
to the first door (31) is positioned in each side
wall (11) of the passenger transportation means
(10), wherein

- the first door (31) is flush with the side wall (11)
of the passenger transportation means (10)
when the first door (31) is in a closed position and
- the second door (32) is offset (d) from the side
wall (11) towards an interior space of the pas-
senger transportation means when the second
door (32) is in an open position.

2. The passenger transportation means (10) according
to claim 1, wherein a set (21, 22) of at least one first
door (31) and at least one second door (32) is posi-
tioned in at least one end region (12, 13) and/or in a
central region of the passenger transportation
means (10).

3. The passenger transportation means (10) according
to either of claims 1 or 2, wherein a first door leaf
(41) of the first door (31) at least partly overlaps a
second door leaf (42) of the second door (32) when
the first door (31) and the second door (32) are each
in an open position.

4. The passenger transportation means (10) according
to claim 3, wherein the first door (31) is spaced apart
from the second door (32) by at least a width (w) of
the second door leaf (42) of the second door (32).

5. The passenger transportation means (10) according
to any of the preceding claims, wherein the first door
(31) is an entrance door and the second door (32)
is an exit door or vice versa, or wherein a first set
(21) of a first door (31) and a second door (32) com-
prises an entrance zone and a second set (22) of a
first door (31) and a second door (32) comprises an
exit zone.

6. The passenger transportation means (10) according
to any of the preceding claims, wherein the first door
(31) and/or the second door (32) each has two lanes,
and in particular the first door (31) and/or the second
door (32) each has a passage width (pw) of 1300
mm.

7. The passenger transportation means (10) according
to any of the preceding claims, wherein the first door
(31) and/or the second door (32) each has three
lanes, and in particular the first door (31) and/or the
second door (32) each has a passage width (pw) of
1600 mm.

8. The passenger transportation means (10) according
to either of claims 6 or 7, wherein a vestibule (50) of
the passenger transportation means (10) extends
along the passage widths (pw) of the first door (31)
and the second door (32), including a space (51)
between the first door (31) and the second door (32)
corresponding to at least the width (w) of the second
door leaf (42) of the second door (32).
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9. The passenger transportation means (10) according
to any of the preceding claims, wherein the passen-
ger transportation means (10) is a rail vehicle.

10. A method for controlling doors (31, 32) of a passen-
ger transportation means (10) according to either of
claims 1 to 9, characterized in that at least one first
door (31) and/or at least one second door (32) is
opened at a station depending on passenger num-
bers in the passenger transportation means and at
a station.

11. The method according to claim 10, wherein a first
set (21) of a first door (31) and a second door (32)
is opened first to allow passengers to leave the pas-
senger transportation means (10), and the opening
of a second set (22) of a first door (31) and a second
door (32) is delayed to allow passengers to enter the
passenger transportation means (10) later.

12. The method according to claim 10, wherein a set
(21, 22) of a first door (31) and a second door (32)
is opened at once, in particular at a first station of a
passenger transportation means run or if the station
is less crowded than the passenger transportation
means (10).

13. The method according to any of claims 10 to 12,
wherein color indicators for each first door (31) and
each second door (32) indicate which one of the first
door (31) and the second door (32) is an entrance
door and which one of the first door (31) and the
second door (32) is an exit door.
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