wO 2021/173065 A1 |0 00 KRN0 O 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 O 0 0 OO 0 A0

International Bureau

/ (10) International Publication Number
(43) International Publication Date g WO 2021/173065 Al
02 September 2021 (02.09.2021) WIPOIPCT
(51) International Patent Classification: (72) Inventor: THELANDER, Per; Héllvikstrandsviagen 69B,
EQID 15/24 (2006.01) B63B 27/14 (2006.01) 236 38 HOLLVIKEN (SE).
B64F 1/305 (2006.01) (74) Agent: NORENS PATENTBYRA AB; Box 10198, 100
(21) International Application Number: 55 STOCKHOLM (SE).
PCT/SE2021/050156 (81) Designated States (unless otherwise indicated, for every
(22) International Filing Date: kind of national protection available). AE, AG, AL, AM,
25 February 2021 (25.02.2021) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
(25) Filing Language: English CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,

Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(26) Publication Language: English HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC,LK, LR, LS, LU, LY, MA, MD,

(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG. NI, NO,

2050212-6 25 February 2020 (25.02.2020) SE NZ. OM. PA, PE. PG, PH. PL. PT, QA, RO. RS, RU, RW.
(71) Applicant: FMT INTERNATIONAL TRADE AB SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
[SE/SE]; c/o Ackordscentralen Syd AB, Nordenskiélds- TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

gatan 24,211 19 MALMO (SE). (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

(54) Title: PASSENGER BRIDGE

Fig. 1

150

100

120

12477 T

1207

20

160 148 151 151

(57) Abstract: Passenger bridge (100), comprising a proximal end (110), comprising a passenger passage opening (111); a distal end
(120), comprising a bridge head (121); at least one first bridge segments (130), a proximal one (131) of which comprises, at the said
proximal end (110), said passenger passage opening (111); at least one second segments (140), a distal one (142) of which comprises,
at said distal end (120), the bridge head (121); a first support structure (150), arranged to support said first (130) and second (140)
bridge segments so that at least one of said first segments (130) and at least one of said second segments (140) can be individually
tilted; whereby the said first (130) and second (140) bridge segments together form a connected passage way for passengers between
the proximal (110) and distal (120) ends, allowing the bridge head (121) to move vertically in relation the proximal end (110) by said
bridge seg- ments (130,140) tilting, characterised in that the length of the distal second bridge segment (142) can be telescopa- bly
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adjusted, thereby moving the bridge head (121) horizontally in relation to the proximal end (110), and in that the passenger bridge (100)
further comprises a second support struc- ture (160), supporting the distal end (120) and being individually horizontally movable in
relation to the first support structure (150).
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Passenger bridge

The present invention relates to a passenger bridge, for allowing passengers passage to or

from an opening in a ship, an airplane or similar.

Such passenger bridges are well-known as such, and are disclosed for instance in US

8,484,786 B and US 8,505,140 B.

In general, such passenger bridges are large and heavy structures, that have to not only
operate reliably and for prolonged periods of time in outdoors environments with harsh
weather conditions, but also to operate under rigorous safety regulations to provide full
safety for passengers using the passenger bridges, even during emergency evacuations and

the like. Therefore, such passenger bridges are built to be very sturdy.

At the same time, such bridges must be associated with certain flexibility, in order to be
able to reach doors of various vessels. In particular, it is desired for a passenger bridge to
be able to reach a door in a ship or similar across a relatively wide stretch of quay, since a
ship may moor at different locations in relation to a passenger bridge, which is normally

fixedly arranged at one end in relation to a passenger building or the like.

To achieve these objects, the above referenced passenger bridges, for instance, each com-
prises an outer, strong frame, supporting the whole bridge construction. Then, a bridge
head of the bridge is allowed to move, within the frame, in a height direction in relation to
the ground, while the whole frame is allowed to move on the ground in a horizontal direc-

tion.
There is, however, a general need for a passenger bridge providing even more bridge head
positioning flexibility, being able to cater for a more diverse spectrum of vessel types with-

out having to use different passenger bridges for different types of vessels to connect to.

The present invention solves the above described problems.
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Hence, the invention relates to a passenger bridge, comprising a proximal end, comprising
a passenger passage opening; a distal end, comprising a bridge head; at least one first bridge
segments, a proximal one of which comprises, at the said proximal end, said passenger pas-
sage opening; at least one second segments, a distal one of which comprises, at said distal
end, the bridge head; a first support structure, arranged to support said first and second
bridge segments so that at least one of said first segments and at least one of said second
segments can be individually tilted; whereby the said first and second bridge segments to-
gether form a connected passage way for passengers between the proximal and distal ends,
allowing the bridge head to move vertically in relation the proximal end by said bridge seg-
ments tilting; characterised in that the length of the distal second bridge segment can be
telescopably adjusted, thereby moving the bridge head horizontally in relation to the prox-
imal end, and in that the passenger bridge further comprises a second support structure,
supporting the distal end and being individually horizontally movable in relation to the first

support structure.

In the following, the invention will be described in detail, with reference to exemplifying

embodiments of the invention and to the enclosed drawings, wherein:

Figure 1 is a side view of a passenger bridge according to the present invention, with a
bridge head in a first position;

Figure 2a is a first side view of the passenger bridge illustrated in Figure 1, seen along a
width direction and with the bridge head in the first position;

Figure 2b is a second side view of the passenger bridge illustrated in Figure 1, seen along a
width direction and with the bridge head in an upper position;

Figure 2c is a third side view of the passenger bridge illustrated in Figure 1, seen along a
width direction and with the bridge head in a lower position;

Figure 3a is a fourth side view of the said passenger bridge, seen along a depth direction
and with the bridge head in a lower extended position;

Figure 3b is a fifth side view of the said passenger bridge, seen along a depth direction and

with the bridge head in an upper extended position;
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Figure 3c is a sixth side view of the said passenger bridge, seen along a depth direction and
with the bridge head in a lower retracted position;

Figure 3d is a seventh side view of the said passenger bridge, seen along a depth direction
and with the bridge head in an upper retracted position; and

Figure 3a is a top view of the said passenger bridge, with the bridge head in an extended

direction.

The Figures share the same reference numerals for the same parts.

Hence, in the Figures a passenger bridge 100 according to the present invention is illus-
trated. The passenger bridge 100, which may be a passenger bridge 100 for allowing walking
passengers to embark or disembark a passenger ship (not shown in the Figures), an airplane
or similar, comprises a proximal end 110, in turn comprising a passenger passage opening
111. The passenger passage opening 111 may be arranged to be connected to, or in fact be
connected to, a corresponding door or opening in a passenger building 10, such as a ticket
and waiting hall, or an airport gate building. Hence, passengers will be able to walk from the
passenger building 10, via the passenger bridge 100, to and from a passenger ship, an air-
plane or similar. In the following, only the example of a passenger ship will be described,
but it is realized that the corresponding description is valid in relation to an airplane and so
forth. In case of airport use, the passenger bridge 100 is supported on the airport ground

tarmac instead of a quay 20.

The passenger bridge 100 may be arranged for use on a quay 20, on which quay 20 the
passenger building 10 may also be arranged. The quay 20, and also the passenger bridge
100 itself, is associated with a width direction W, a perpendicular depth direction D and a
perpendicular height direction H. Passengers generally embark and disembark the passen-

ger ship in the depth direction D.

Furthermore, the passenger bridge 100 comprises a distal end 120, in turn comprising a

bridge head 121. Bridge heads are well-known as such, and typically comprise a means for
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the passengers to move to and from the ship 10 (see below), and may also comprise equip-

ment arranged to be connected to the ship, such as electrical connections and similar.

According to the invention, the passenger bridge 100 further comprises at least one first
bridge segment 130. In the exemplifying passenger bridge 100 illustrated in the Figures,
there are three first bridge segments 130. The first bridge segments 130 are preferably con-
nected one to the next so as to form a connected corridor or tunnel for walking passengers,
such as in the way illustrated in the Figures. A proximal one 131 of said first bridge segments
140 comprises, at the said proximal end 110 of the passenger bridge 100, said passenger

passage opening 111.

In a corresponding manner, the passenger bridge 100 also comprises at least one second
segment 140. In the exemplifying passenger bridge 100, there are two second bridge seg-
ments 140. As is the case for the first bridge segments 130, the second bridge segments 140
are preferably connected one to the next so as to form a connected corridor for walking
passengers, an example of which is illustrated in the Figures. A distal one 142 of said second
bridge segments 140 comprises, at the said distal end 120 of the passenger bridge 100, the
said bridge head 121.

As is illustrated in the Figures, the passenger bridge 100 may advantageously comprise at

least two first bridge segments 130 and at least two second bridge segments 140.

Moreover, the passenger bridge 100 comprises a first support structure 150, arranged to
support both said first 130 and second 140 bridge segments so that at least one, preferably
at least two, such as all but possibly one, of said first segments 130 and at least one, pref-
erably at least two, preferably all, of said second segments 140 can be individually tilted.
The “tilting” of the first 130 and second 140 segments described herein is performed in a
vertical plane, about a horizontal axis, such as about an axis parallel to the width W or,
preferably, the depth D direction. Raising and lowering of such segments 130, 140 also takes

place in the same respective vertical plane.
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In the passenger bridge 100 according to the present invention, the said first 130 and sec-
ond 140 bridge segments together form a connected passage way for said walking passen-
gers between the proximal 110 and distal 120 ends, allowing the said bridge head 121 to
move vertically, the height direction H, in relation the proximal end 110 (and hence the
passenger building 10) by said tilting of the bridge segments 130, 140, and possibly also by

raising and lowering as described below.

According to the invention, the length of the distal second bridge segment 142, as measured
along a main longitudinal passenger walking direction of said bridge segment 142, can be
telescopably adjusted, such as using a telescoping arrangement 148 through which the pas-
sengers can walk, thereby as a result of said telescoping action moving the bridge head 121
horizontally in relation to the proximal end 110, while maintaining a continuous walking
path for passengers through the said distal segment 142. For instance, a proximal part 143
of the distal segment 142 may be horizontally fixed to a neighbouring second segment to
which it is connected, while a distal part 144 of the distal segment 142 may be movable in
relation to the proximal part 143 via said telescoping arrangement 148, while the distal part
144 is connected to, and may support, the bridge head 121, thereby also moving the bridge

head 121 horizontally in relation to the proximal end 110.

Further according to the invention, the passenger bridge 100 comprises a second support
structure 160, supporting the distal end 120 and being individually horizontally, such as

along the width direction W, movable in relation to the first support structure 150.

The second support structure 160 may support the distal part 144 of the distal second seg-
ment 142, but may furthermore not support the proximal part 143 of the distal second seg-
ment 142. Instead, the proximal part 143 may be supported by the neighbouring second
segment 140 and/or by the first support structure 150. Hence, the second support structure
160 may move horizontally with the telescoping action of the bridge head 121, while the

first support structure 150 be stationary.
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With such a passenger bridge 100, it is possible to achieve very good range both in the
height direction H and in the width direction W, in relation to a passenger ship mooring at
the quay 20. In particular, the second support structure 160, which is individually movable
in relation to the first support structure 150, provides sufficient stability even for very large
passenger bridges 100 and even for very large reach variability. This will be exemplified in

the following.

In some embodiments, the second support structure 160 comprises a set of wheels 161 for
allowing the second support structure 160 to move independently horizontally along the
ground. That the second support structure 160 is arranged to move “independently” hori-
zontally is intended to mean that its horizontal movement, by the wheels 161 rolling on the
ground, is independent in relation to the first support structure 150 within a certain hori-
zontal movement interval, which may be at least 5 meters, preferably at least 10 meters,

and possibly not more than 30 meters.

At any extent, both the first 150 and second 160 support structures may be arranged to

support the respective segments and the bridge head 121 on the ground.

Furthermore, the first support structure 150 may also be arranged with wheels 151 allowing
it to move horizontally on the ground. Such wheels 151 may allow the first support structure
150 to move in relation to the passenger building 10, such as during installation of the pas-
senger bridge 100 at a particular passenger building 10. The wheels 151 of the first support
structure 150 may support most, substantially the whole, or the whole, weight of the pas-
senger bridge 100, in which case the movement of the wheels 151 implies movement of the
whole passenger bridge 100. However, the independency of motion between the first 150
and second 160 support structures implies that the wheels 151 of the first support structure
150 may move horizontally without the second support structure 160 necessarily moving,

at least along said horizontal freedom of motion interval.

As s illustrated in the Figures, the at least one first segments 130 run along a first horizontal

direction, while the at least one second segments 140 run along a second, opposite
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horizontal direction, adjacent to the at least one first segments 130. Thus, at least one, pref-
erably all, of the first segments 130, are arranged to run in parallel to at least one, preferably
all, of the second segments 140, along said horizonal direction, which may be the width
direction W. As above, the direction of each segment along which it “runs” refers to a main
walking direction of passengers traversing the segment in question. It is realized that, as
each segment may be tilted as described herein, such a horizontal direction may in fact be
a non-horizontal direction but a direction having a horizontal component, or be a horizontal
direction of a ground projection of the segment in question. It is this horizontal direction to

which the said parallel arrangement refers.

Furthermore, the passenger bridge 100 may comprise a horizontal platform 170 connecting,
for the purpose of allowing walking passengers to pass, a distal one 134 of said at least one
first bridge segments 130 to a proximal one 141 of said at least one second bridge segments
140, allowing passengers to pass from the connected tunnel formed by the interconnected
first segments 130 to the connected tunnel formed by the interconnected second segments
140. Alternatively, the passenger bridge 100 may comprise three or more sets of such in-
terconnected segments (not shown in the Figures). In this case, such sets of segments may
run in alternating opposite and parallel horizontal directions, allowing even further bridge
head 121 positioning freedom in relation to a passenger ship. Then, the horizontal platform
170 may be arranged to connect the distal segment 134 in question to a proximal one of a
set of at least one third bridge segments (not shown in the Figures) that may be arranged
between said at least one first segments 130 and said at least one second segments 140,
forming said connected passage way. In this case, there may also be more than one such

horizontal platforms, such as one between each such connected set of segments.

The horizontal platform 170 may be arranged to be raised and lowered in said first support
structure 150, either as a result of the horizontal platform 170 being passively supported by
the respective connected segments 134, 141 and possibly also, by sliding arrangement, the

first support structure 150, or via active control using a control unit of the below described

type.
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Itis realized that the segments 134, 141 may be connected in other ways than the horizontal
platform 170 illustrated in the Figures, such as via a direct connection door between the
segments 134, 141 in question. This also applies to the case in which there are more than

two sets of segments 130, 140.

As illustrated in the Figures, the passenger passage opening 111, or more precisely the main
direction of motion of passengers moving through the passenger passage opening 111 to
and from the passenger bridge 100, is arranged substantially perpendicularly to the said
proximal one 131 of said at least one first segments 130, or more precisely to a horizontal
component or ground projection of a main longitudinal direction of the said proximal seg-
ment 131. Hence, the proximal segment 131 may comprise the passenger passage opening
111 as a sideways oriented opening near its proximal end 132. The passenger passage open-

ing 111 may be arranged directed in the depth direction D.

Furthermore, the bridge head 120, or more precisely a main embarking/disembarking di-
rection of walking passengers through the bridge head 120 to and from a passenger ship,
may be arranged substantially perpendicularly to the said distal one 142 of said at least one
second segments 140, or more precisely to a horizontal component or ground projection of
a main longitudinal direction of the said distal segment 142. The said embarking/disembark-
ing direction may be arranged in parallel, or substantially in parallel, to the said passenger
passage opening 111 direction, and in particular arranged to be parallel to the depth direc-

tion D.

In the above described case with connected sets of segments 130, 140, and where at least
the second support structure 160 is supported on wheels, the first 150 and second 160 sup-
port structures may advantageously engage each other in a horizontally slidable manner.
This may imply that the second support structure 160 is horizontally slidable in relation to
the first support structure 150, which in turn may be stationary once installed at the correct
position in relation to the passenger building 10. The slidable engagement may comprise
metal guides arranged to guide the wheels 161 of the second support structure 160 or any

other part of the second support structure 160 arranged near a bottom (in the height
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direction H) of the second support structure 160. Furthermore, the slidable engagement
may also comprise guides acting on an upper (in the height direction) part of the second
support structure, such as in combination with guides acting on the said lower part forming
a lower engagement point. The upper engagement point is preferably arranged, in the
height direction H, at least as high as the bridge head 121. This provides a very robust con-
struction, in particular in case the bridge head 121 is telescopable and/or extends in the

depth direction D externally to the second support structure 160.

Namely, as is illustrated in the Figures, the bridge head 121 may be arranged at least to a
part, such as at least to 50%, externally to the second support structure 160 in the horizontal
plane. In particular, the bridge head 121 may protrude externally to a ground projection of
the second support structure 160, in the depth direction D away from the proximal end 110
and towards a passenger ship to which the passenger bridge 100 is, or is to be, connected.
The depth direction D protrusion may, in this case, be at least 50% of the total depth direc-
tion D length of the bridge head 121. Preferably, the bridge head 121 may extend at least
4, preferably at least 8, meters out from said second support structure, including said cabin

122.

In particular, the bridge head 121 may be arranged to be telescopably lengthened and short-
ened, in the horizontal plane, along its longitudinal direction. This telescopable lengthening
and shortening is preferably in the same direction, such as the depth direction D, as the said
external protrusion direction. More particularly, the said at least 50% external protrusion
of the bridge head 121 in relation to the second support structure 160 may be in a fully

telescopably lengthened state of the bridge head 121.

In some embodiments, the bridge head 121 comprises a cabin 122 for embarking and dis-
embarking passengers to and from the passenger ship, and which cabin 122 may be con-
ventional as such. The cabin 122 can be turned in the horizontal plane in relation to a verti-
cal axis running through the bridge head 121, yielding further mooring and passenger bridge
100 positioning flexibility. The cabin 122 in turn comprises a cabin door 123, through which

passengers can move and thereby to embark/disembark. Preferably, the cabin 122 further
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comprises a gangway arranged to engage with the door of a passenger ship in a depth di-
rection D slidable engagement. Itis preferred that the passenger bridge 100 as a whole, and
in particular the bridge head 121 and the cabin 122, is not arranged to actively adjust the
depth direction D position of the cabin or a gangway in relation to the short-term move-
ments of a moored passenger ship due to water movements. The passenger bridge 100
structure described herein will provide adequate performance in the less complicated (and
therefore desired) case with a passive, slidable engagement between a gangway and a pas-

senger ship door.

Regarding the said sets of first 130 and second 140 bridge segments, and possibly also for
any additional third, fourth, and so on, sets of segments (as discussed above), for each such
bridge segment within such a set 130, 140 the segments in question may be connected one
to the other via a respective horizontal platform 135 (first set 130), 146 (second set 140).

Each such horizontal platform 135, 146 may then be arranged to be raised and lowered in
relation to the first support structure 150, possibly by passively following the height direc-
tion H movements of the connected bridge segments in question, such as via a suitable link
arm system connected to the respective segments in turn being connected by the horizontal
platform in question, or via active pivot angle control in relation to the connected bridge
segments in question. Namely, each respective bridge segment in said set 130, 140 in ques-
tion may be pivotally connected to each respective horizontal platform 135, 146, which piv-
otal connection may then be arranged so that each horizontal platform 135, 146 is main-
tained horizontal while the respective connected bridge segment is lowered, raised and
tilted, as the case may be. In case the control is active, it may be performed based upon a
sensed tilting angle of the horizontal platform 135, 146 in question, which may be used in a
feedback control loop with the aim of maintaining a horizontal orientation of the platform

135, 146 in question.

As is illustrated in the Figures, the bridge head 121 may preferably be arranged to be verti-
cally (in the height direction H) adjusted, by tilting the first 130 and/or second 140 seg-
ments, which tilting may be independent between differing such segments. The bridge head

121 may hence be vertically adjusted between a highest position (illustrated in Figure 2b)
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and 2a lowest position (illustrated in Figure 2c). The lowest and highest positions for the
bridge head 121 may be arranged in relation to the passenger passage opening 111 of the
above mentioned proximal end 110 of the passenger bridge 100 so that the said passenger
passage opening 111 is vertically (height direction H) arranged between the said highest
and said lowest position for the bridge head 121. The passenger passage opening 111 is

then arranged at a suitable height H for connecting to a passenger building opening.

In particular, the cabin door 123 may be adjustable this way to a lowest position, in which
the cabin door 123 is arranged at a lower height H than the passenger passage opening 111,
and to a highest position, in which the cabin door 123 is arranged at a higher height H than
the passenger passage opening 111. Due to the possibility of tilting the segments 130, 140,
the bridge head 121 may be movable across a continuous height direction H interval be-

tween said highest and said lowest position.

In particular, in some embodiments, at least one, preferably all but the proximal one 131,
of said first segments 130 and at least one, preferably all, of said second segments 140 may
be individually tilted, and/or individually raised and lowered, in the first support structure

150.

That a segment is “individually” tilted, raised or lowered means that it can be tilted, raised
or lowered, respectively, without imparting any tilt, raising or lowering to any other seg-
ments, apart from the necessary movements of neighbouring segments resulting from the
movement of one or both ends of the segment in question which is tilted, raised or lowered.
Hence, apart from the fact that the segments are connected so as to provide a connected
walking tunnel for passengers, every segment may be individually controllable in terms of
tilting, lower and raising. While imparting such tilting, raising and/or lowering, each seg-
ment is preferably individually supported by the first support structure 150, via a suitable
vertically (in the height direction H) controlled and slidable supporting engagement be-

tween the segment in question and the first support structure 150.

In a preferred embodiment, the proximal first segment 131 is horizontally arranged.
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Moreover, the bridge head 121 may advantageously be horizontally adjustable, such as in
the width direction W, between a first, extended, extreme position (shown in Figures 3a
and 3b) and a second, retracted, extreme position (shown in Figures 3c and 3d), using said
telescopable arrangement of the distal second bridge segment 142. Advantageously, such
horizontal adjustment can be made horizontally, and preferably continuously, at least be-
tween width direction W position of a proximal end 132 and a width direction W position
of a distal end 133 of the said proximal first segment 131. In particular, the first and second
horizontal extreme positions of the bridge head 121 may be arranged so that the cabin door
123 moves between the said proximal 132 and distal 133 ends of the proximal segment 131

in the width direction W.

Each of the above described controls of the tilt and height direction H position of individual
segments 130, 140; the tilt of horizontal platforms 135, 146, 170; the telescoping action of
the distal segment 142; and the telescoping action of the bridge head 121 may inde-
pendently be imparted in each case by a central control unit (now shown in the Figures).
Such control is preferably performed using electric motors or, more preferably, hydraulic
control using a centrally located hydraulic pressure device and a hydraulic pipe work ar-
ranged to transfer the hydraulic force from the centrally located hydraulic pressure device
to each local control action point. The control may be based upon measured positions and
tilts, provided by locally arranged measurement devices arranged to provide measurement
information to the control using. The control unit may also comprise a computer device
arranged to perform an automatic, feedback loop based control, and possibly also a super-

vision function that may also be based upon received measurement data of the said type.

In general, the width direction W slidable engagement between the first 150 and second
160 support structures, in combination with the width direction W telecopability of the dis-
tal segment 142; the height direction H adjustability of the first 130 and second 140 sets of
segments; and the depth direction D telescopability of the bridge head 121, provides a very
wide reach in all directions W, H, D, while still achieving a very robust and sturdy construc-

tion for use for prolonged time periods under very harsh environmental conditions.
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In particular, the slidabale engagement between the first 150 and second 160 support struc-
tures involves no or only minimal play in the depth direction D, and in particular comprises
means for preventing the second support structure 160 to pivot, about an axis parallel to
the width direction W, in relation to the first support structure 150, and in particular to
prevent the bridge head 121 to “fall out” towards the passenger ship in the depth direction

D. Such means may, for instance, be said upper slidable engagement point.

The said proximal first segment 131 may be non-tiltable, non-raisable and non-lowerable,

as is best illustrated in Figures 3a-3d.

Both the first 150 and second 160 support structures may be designed as a respective steel
framework, and in particular the first support structure 150 may generally comprise a re-
spective support corridor for each of said sets 130, 140 of segments, along which support
corridor the respective segments 130; 140 are arranged to run and be supported in a way

permitting them to be individually tilted, raised and lowered as described above.

The longitudinal length of each tiltable segment may be at least 10 meter, and at the most

25 meters.

Above, preferred embodiments have been described. However, it is apparent to the skilled
person that many modifications can be made to the disclosed embodiments without de-

parting from the basic idea of the invention.

For instance, as mentioned above more than two sets 130, 140 of segments can be used, in
order to increase height direction H reach for the passenger bridge 100. In this case, the
first support structure 150 may comprise one support corridor of the said type for each one

of said sets of segments.

Furthermore, selectively activatable passenger shortcut openings may be arranged along

the connected passenger tunnel formed by the segments 130, 140, such as between the
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proximal end 132 of the proximal first segment 131 and the distal end 145 of the distal
second segment 142; or, in the case of more than two sets of segments 130, 140, between
a proximal segment of such a set and a distal segment of a subsequent set, arranged to

selectively shortcut a pair of such sets of segments.

The passenger bridge 100 may, of course, also comprise additional parts, in addition to
those shown in the Figures, such as an additional bridge head arranged at the proximal sec-
ond segment 141 and arranged for selective activation when width direction W reach is

desired to be very wide.

Hence, the invention is not limited to the described embodiments, but can be varied within

the scope of the enclosed claims.
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CLAI MS

1.  Passenger bridge (100), comprising

a proximal end (110), comprising a passenger passage opening (111);

a distal end (120), comprising a bridge head (121);

at least one first bridge segments (130), a proximal one (131) of which comprises, at the
said proximal end (110), said passenger passage opening (111);

at least one second segments (140), a distal one (142) of which comprises, at said distal end
(120), the bridge head (121);

a first support structure (150), arranged to support said first (130) and second (140) bridge
segments so that at least one of said first segments (130) and at least one of said second
segments (140) can be individually tilted;

whereby the said first (130) and second (140) bridge segments together form a connected
passage way for passengers between the proximal (110) and distal (120) ends, allowing the
bridge head (121) to move vertically in relation the proximal end (110) by said bridge seg-
ments (130,140) tilting;

wherein the length of the distal second bridge segment (142) can be telescopably adjusted,
thereby moving the bridge head (121) horizontally in relation to the proximal end (110),
wherein the passenger bridge (100) further comprises a second support structure (160),
supporting the distal end (120) and being individually horizontally movable in relation to
the first support structure (150), and

wherein second support structure (160) comprises a respective set of wheels (161) for al-
lowing the respective support structure (160) to move independently and horizontally on
the ground,

characterised in thatthe atleastone first segments (130) run along a
first horizontal direction, in that the at least one second segments (140) run along a second,
opposite horizontal direction, adjacent to the at least one first segments (130), and in that
a distal one (134) of said at least one first bridge segments (130) is connected to a proximal
one (141) of said at least one second bridge segments (140), or alternatively to a proximal
one of a set of at least one third bridge segment arranged between said at least one first

segments (130) and said at least one second segments (140), forming said connected
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passage way, and in that the first (150) and second (160) support structures engage each

other in a horizontally slidable manner.

2. Passenger bridge (100) accordingtoclaiml,c haracterised in that
the first support structure (150) also comprises a respective set of wheels (151,161) for al-
lowing the respective support structure (150,160) to move independently and horizontally

on the ground.

3. Passenger bridge (100) accordingtoclaimlor2,c haracterised in
that said connection , forming said connected passage way, is achieved by a horizontal set

platform (170) comprised in the passenger bridge (100).

4. Passenger bridge (100) accordingtoclaim3,c haracterised in that
the horizontal set platform (170) is arranged to be raised and lowered in said first support

structure (150).

5. Passenger bridge (100) according to any one of the preceding claims,c h a r a ¢ -
terised in thatthe passageopening(111)isarranged substantially perpendicu-

larly to the said proximal one (131) of said at least one first segments (130).

6. Passenger bridge (100) according to any one of the preceding claims,c h a r a ¢ -
terised in thatthe bridge head (121)is arranged substantially perpendicularly

to the said distal one (142) of said at least one second segments (140).

7. Passenger bridge (100) according to any one of the preceding claims,c h a r a ¢ -
terised in thatthe bridge head (121) comprises a cabin (122), which can be
turned in the horizontal plane in relation to a vertical axis running through the bridge head

(121).

8. Passenger bridge (100) according to any one of the preceding claims,c h a r a ¢ -
terised in thatatleastone of said first bridge segments (130) is connected to
another one of said first bridge segments (130) via a respective first horizontal segment

platform (135), each such first horizontal segment platform (135) being raisable and
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lowerable in the first support structure (150), in that each respective first bridge segment
(130) is pivotally connected to each respective first horizontal segment platform (135), the
pivotal connection being arranged so that each first horizontal segment platform (135) is
maintained horizontal while the respective first bridge segment (130) is lowered, raised

and/or tilted.

9. Passenger bridge (100) according to any one of the preceding claims,c h a r a ¢ -

terised in thatatleast one of said second bridge segments (140) is connected
to another one of said second bridge segments (140) via a respective second horizontal
segment platform (146), each such second horizontal segment platform (146) being raisable
and lowerable in the second support structure (160), in that each respective second bridge
segment (140) is pivotally connected to each respective second horizontal segment plat-
form (146), the pivotal connection being arranged so that each first horizontal segment
platform (146) is maintained horizontal while the respective first bridge segment (140) is

lowered, raised and/or tilted.

10. Passenger bridge (100) according to any one of the preceding claims,c h ar a ¢ -
terised in thatthe passenger bridge (100) comprises at least two first bridge

segments (130) and at least two second bridge segments (140).

11. Passenger bridge (100) according to any one of the preceding claims,c h a r a ¢ -

terised in thatthe bridge head (121) can be vertically adjusted, by tilting the
first (130) and/or second (140) segments, between a highest and a lowest position, and in
that the passenger passage opening (111)is vertically arranged between the highest and the

lowest position.

12. Passenger bridge (100) according to any one of the preceding claims,c h ar a ¢ -
terised i n thatatleastone of said first segments (130) and at least one of said
second segments (140) can be individually tilted, and/or individually raised and lowered, in

the first support structure (150).

13. Passenger bridge (100) according to any one of the preceding claims,c h ar a ¢ -

terised in thatthe proximalfirst segment(131)is horizontally arranged, in that
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the bridge head (121) can be horizontally adjusted between a first and a second extreme
position, using said telescopable arrangement, and in that such horizontal adjustment can
be made horizontally between a proximal (132) and a distal (133) end of the said proximal

first segment (131).

14. Passenger bridge (100) according to any one of the preceding claims,c h a r a ¢ -
terised in thatthe bridge head (121) is arranged at least to a part, such as at

least to 50%, externally to the second support structure (160) in the horizontal plane.

15. Passenger bridge (100) according to any one of the preceding claims,c h ar a ¢ -
terised in thatthebridge head(121)isarranged to be telescopably lengthened

and shortened, in the horizontal plane, along its longitudinal direction.
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