DESCRIPTION Title of Invention: Boarding Bridge Technical Field [0001] The present invention relates
to a boarding bridge. Especially, the present invention relates to the improvement of a structure for
connecting a boarding bridge and an entrance of a movable body (for example, an aircraft).
Background Art [0002] Boarding bridges are known as equipment used by passengers to get on and
off an aircraft from and to a terminal building of an airport. By connecting the boarding bridge to the
entrance of the aircraft, a passage to the aircraft is formed by using the boarding bridge. With this, the
passengers can directly get on and off the aircraft from and to the terminal building. [0003] Here, the
position of a lower end portion of a door of the entrance of the aircraft is lower than the position of a
floor portion of the entrance of the aircraft. Therefore, if the difference in level between the floor portion
of the entrance and the boarding bridge is elipppnatgel phrg depr contacts the boarding bridge, so that it
becomes difficult to open and close the door. [0004] On this account, the position of the boarding
bridge needbitlz lo¢ lawartiban Beaytiaigi@ridithe floor portion of the entrance by, for example, about a
hundred and several tens of millimeters. However, in this case, the difference in level between the
floor portiontefknécahifialde and the passage of the boarding bridge may become an obstacle when
the passengers get on and off the aircraft. For example, by such difference in level, a passenger on a

wheelchair t dASIPEREBh Ieatierafelrbih 19 debRARdIND Yoides] HERCHINAS dleadgssakn
proposed that a lifting passage.is provided at a tip end of the boarding bridge separately,from a fixed
hassage of MBS Br b HEPIOSE Tt 8lcA SRH S e GBS SRR LR B & ge is
provided (s 06] | e with the boarding hridge of PTL 1, a tip end portion of the
boarding br%?ggn%lg# eé?%ﬂ%@?@%ﬁgﬁngfﬁé%ﬁ Fg’sfltléltglcg| %/(\:/ﬁaﬁjé the position of the lifting passage of
the boarding bridge is lower than the position of the floor portion of the entrance. With this, it is
possible to open and close the door of the entrance of the aircraft. Then, after the door completely

opens, the [HtioRgrassR0AQf the boarding bridge is lifted up to be substantially the same in height as
the floor portion of the entrance. Thus, the difference in level between the floor portion of the entrance
and the liftif§(8a3s Ry ofithetvohci ngebadyeni s e bmiipatet Theddfprpatien gasgergpren(fordkesiimple,
the passenger on the wheelchair) can get off the aircraft to the lifting passage. Next, the lifting passage
of the boardingbeitide kwneaditvg torpéntduddisgrmhanimthe fRedpussiges cheheopshnding
bridge. Thus, the difference in level between the fixed passage of the boarding bridge and the lifting

passage of P EOAPATRG BRI fs it AR Fhnd rBISTasEhEP phEstingalt BafPBaLr B e BEgh the

passage of B%%r%‘i)r%gr Iggg%r.ldg\%/itt% tt?l‘i:"q,t %g]ianaasgengers can directly get on and off the aircraft from

and to the terminal building.

[0003] Here, the position of a lower end portion of a door of the entrance of the aircraft
1s lower than the position of a floor portion of the entrance of the aircraft. Therefore, if
the difference in level between the floor portion of the entrance and the boarding bridge
is eliminated, the door contacts the boarding bridge, so that it becomes difficult to open
and close the door.

[0004] On this account, the position of the boarding bridge needs to be lower than the
position of the floor portion of the entrance by, for example, about a hundred and several
tens of millimeters. However, in this case, the difference in level between the floor
portion of the entrance and the passage of the boarding bridge may become an obstacle
when the passengers get on and off the aircraft. For example, by such difference in

level, a passenger on a wheelchair cannot easily get on the aircraft from the terminal.



Citation List Patent Literature [0007] PTL 1: Japanese Laid-Open Patent Application Publication No.
2004-155257 Summary of Invention Technical Problem [0008] However, in accordance with the
boarding bridge of PTL 1, the lifting passage 3 needs to be lifted up and down each time the
passengers get on or off the aircraft, so that the pasSengers cannot smoothly get on and off the
aircraft. Therefore, in the technology described in PTL 1, there is still room for improvement in terms of
smooth getting on and off of the passengers. [0009] The present invention was made in view of these
circumstances, and an object of the present invention is to provide a boarding bridge capable of

eliminating fhg dffefpnee;inlpvalDeRY 6, BRpoad Wﬂtbii‘i‘ﬂﬁr@“gagégg%rl%?%@é&rh‘% MgyRle body

and allowing the passengers to smoadthly get on and off the movable body ffom and to the terminal.

Solution to BraleMbarding bridge separately from a fixed passage of the boarding bridge, and a
structure capable of lifting up and down the lifting passage is provided (see PTL 1).
[0006] In accordance with the boarding bridge of PTL 1, a tip end portion of the
boarding bridge can be connected to the aircraft in a state where the position of the lifting
passage of the boarding bridge is lower than the position of the floor portion of the
entrance. With this, it is possible to open and close the door of the entrance of the
aircraft. Then, after the door completely opens, the lifting passage of the boarding
bridge is lifted up to be substantially the same in height as the floor portion of the
entrance. Thus, the difference in level between the floor portion of the entrance and the
lifting passage of the boarding bridge is eliminated. Therefore, the passengers (for
example, the passenger on the wheelchair) can get off the aircraft to the lifting passage.
Next, the lifting passage of the boarding bridge is lifted down to be the same in height as
the fixed passage of the boarding bridge. Thus, the difference in level between the
fixed passage of the boarding bridge and the lifting passage of the boarding bridge is
eliminated. Therefore, the passengers can easily move through the passage of the

boarding bridge to the terminal.
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[0008] However, in accordance with the boarding bridge of PTL 1, the lifting passage



[0010] To solve the above problems, the present invention provides a boarding bridge including: a
walking passage; a lifting deck provided in a plane of the walking passage in plan view and used for
connection with an entrance of a movable body; a lifting mechanism configured to lift up and down the
Ming deck; and a driven slope including a fixed end portion and a free end portion, the fixed end
portion being coupled to the lifting deck by using a coupling swing shaft, the free end portion being
supported on or above the walking passage, wherein the driven slope is rotated around the coupling
swing shaft by a movement of the lifting deck to form a slope way between the lifting deck and the
walking pasgage ({00 kWit thiss RRAiteRnesd e et bainaen heorming Ll /N te: ,
entrance of the movable body can be eliminated. In addition, for example, since it is unnecessary to lift
up and downdhadiing desieaciiing B passpngarogntBorieathair e itang ©f ibchaswgdt, the
passengers can smoothly get on and off the movable body from and to the terminal. 4 [0012]
Moreover, ideaccbedand&lith therakxostdboandifug brigige ciinertteightrofsthé siftinghdeckganroanddjusted
by the simple lifting movement of the lifting deck. Therefore, the floor of the lifting deck is not inclined
and can be ¢HzphtdinpessenEsEntially horizontally. On this account, it is advantageous in that the
positioning between the lifting deck and the floor portion of the entrance is easy. [0013] Moreover, in

the boardiné’BHAbe dretRE FRSERERRM TGS MREitNG e o MssFiRtrRsRRnEing harRksshPt
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between the lifting deck and the entrance (0 the movable body, the lifting deck can slide by
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the difference in level therebetween. [0015] Moreover, in the boarding bridge of the present invention,
the sliding meatiasism may be configured to be able to bias the lifting deck against the entrance at a
position where the lifting deck contacts the entrance. [0016] With the above configuration, in
accordance with the boarding bridge of the present invention, even in a case where the gap between
the lifting deck and the entrance (outer wall) of the movable body changes by ups and downs of the
movable bodiglatiendaarefehemy on and off of the passengers, the lifting deck can be caused to follow

mechaniom! CHLReraFo e GRSt P e g B B AT GAGUER A O TA R over.
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plan view and used for connection with an entrance of a movable body; a lifting
mechanism configured to lift up and down the lifting deck; and a driven slope including a
fixed end portion and a free end portion, the fixed end portion being coupled to the lifting
deck by using a coupling swing shaft, the free end portion being supported on or above
the walking passage, wherein the driven slope is rotated around the coupling swing shaft
by a movement of the lifting deck to form a slope way between the lifting deck and the
walking passage.
[0011] With this, the difference in level between the boarding bridge and the entrance of
the movable body can be eliminated. In addition, for example, since it is unnecessary to
lift up and down the lifting deck each time a passenger on a wheelchair gets on and off

the aircrafi, the passengers can smoothly get on and off the movable body from and to

the terminal.



5 driven slope in a width direction; and an inclining mechanism configured to be able to incline the
inclined floor in the width direction. Then, when the inclined floor is viewed in plan view, the lifting deck
and the driven slope may be attached in a plane of the inclined floor. [0018] With this, in a case where
an edge of the floor of the lifting deck and an edge of the floor portion of the entrance of the movable
body are not parallel to each other, they can be caused to be parallel to each other by using the
inclined floor. [0019] Especially, in accordance with the boarding bridge of the present invention, the
lifting deck and the entrance can be adjusted by the inclined floor to be parallel to each other even in

the middle Tbé‘i91”“M&'&ﬁ}&ﬁfn@&gmfa‘?ﬁ‘?W%QE&%@B@B@H@Q&E@%&T&%%%@H’otf‘ﬁlé’ﬂ?ﬁﬂﬁon of

connecting the lifting deck to the entrance can be efficiently performe oreover, in the
boarding brigige eiihe: RigasRHIBYaRiQNNie lifing deskemay:ivelirdaidfigolRanel rripeaedie the
driven slope by using the coupling swing shaft, a damper connected to the floor panel via a rotating
shaft, and aftoelasfichelditéipraiediedsaspredtheyantheafidos panedand thebslamizdly Thangondyend
portion of the elastic plate may be fixed to the damper, the other end portion of the elastic plate may
be fixed to the tlisrasapkent.andsiad wiatieplate ritay e inosHeehing widthcditbetishing theckfing deck
by rotation of the damper about the rotating shaft. [0021] With this, in a case where the edge of the
floor of the RfnEi09E BRI fhsigRiBRASE¥BY portion of the entrance of the movable body are not

the clastic AL J00T2I MEAEAUA AL GB S DT BUR OTHE T CEar Ao 8 YRRVl may

include a flogr pane] GORRE SRS ARG UHBLHORS U INS-RHPLRG, AUIBARRATANT Fhen,
the lifting deck may be configured to move to the same height as a floor portion of the
enfrance by the lifting mechanism and contact the entrance by the sliding mechanism.
[0014] With this configuration, even in a case where there is a small gap between the
lifting deck and the entrance (outer wall) of the movable body, the lifting deck can slide
by the sliding mechanism to contact the entrance. Therefore, such gap can be
eliminated in addition to the difference in level therebetween.
[0015] Moreover, in the boarding bridge of the present invention, the sliding
mechanism may be configured to be able to bias the lifting deck against the entrance at a
position where the lifting deck contacts the entrance.
[0016] With the above configuration, in accordance with the boarding bridge of the
present invention, even in a case where the gap between the lifting deck and the entrance
(outer wall} of the movable body changes by ups and downs of the movable body due to
the getting on and off of the passengers, the lifting deck can be caused to follow the ups
and downs of the movable body in the front-rear direction by the biasing actions of the
sliding mechanism. Therefore, the generation of the gap can be appropriately
prevented.
[0017] Moreover, in the boarding bridge of the present invention, the walking passage

may include: an inclined floor configured to adjust inclination of the lifting deck and the



a slide floor supported by the floor panel and configured to slide in a people's walking direction. Then,
the slide floor may contact the entrance. [0023] With this configuration, even in a case where there is a
small gap between the lifting deck and the entrance (outer wall) of the movable body, the slide floor
can slide to contact the entrance. Therefore, such gab can be eliminated. In addition, since the driven
slope does not have to greatly slide in accordance with the sliding operation of the slide floor, the
structure of supporting the free end portion of the driven slope and the sliding structure can be
simplified. [0024] The above object, other objects, features and advantages of the present invention

will be madg clegr hyihe,9llipnino drigisd %B'%Haiﬂeﬂxﬁhg]ﬂ@éfﬁﬂﬁmQ%ﬂm%?éﬁ ygtBdsiaense to the

attached drawings. Advantageous Effects of Invention [0025] In accordance with the present invention,

it is possiblerigliabiaie itheiRepHBLiRTEG & M dichibe difisranceradenelkaineendheborsdiag bridge
and the entrance of the movable body can be eliminated, and the passengers can smoothly get on and
off the movablpibodyduonhariiiaghd:térrmdath8 defvBe stoiptianaf Bratindgedob26 ] jkge bifFlg: 1 is a
layout chart showing one example of a boarding bridge system including a boarding bridge of
Embodimerinelinigd gessent invention. [Fig. 2] Fig. 2 is a diagram showing an entire configuration
of the boarding bridge of Embodiment of the present invention. [Fig. 3] Fig. 3 is a diagram
schematicaﬁ@‘%ﬁﬂwﬁ@lb%%%Wiﬁh%ﬁ%ﬁ@%ﬁi @’&oﬂ%&ﬂh&@?%&%‘?ﬁb Brrbge efge of
Embodimer{kgfﬁggrpggrst%rg cIJ'HgQ téa%?r'agce of the movable body are not parallel to each other, they

can be caused to be parallel to each other by using the inclined floor.

[0019] Especially, in accordance with the boarding bridge of the present invention, the

lifting deck and the entrance can be adjusted by the inclined floor to be parallel to each

other even in the middle of the movement of the drive columns of the boarding bridge.

Therefore, the operation of connecting the lifting deck to the entrance can be efficiently

performed.

[0020] Moreover, in the boarding bridge of the present invention, the lifting deck may

include a floor panel connected to the driven slope by using the coupling swing shaft, a

damper connected to the floor panel via a rotating shaft, and an elastic plate provided to

spread over the floor panel and the damper. Then, one end portion of the elastic plate

may be fixed to the damper, the other end portion of the elastic plate may be fixed to the

floor panel, and the elastic plate may be inclined in a width direction of the lifting deck

by rotation of the damper about the rotating shaft.

[0021] With this, in a case where the edge of the floor of the lifting deck and the edge of

the floor portion of the entrance of the movable body are not parallel to each other, the

displacement therebetween can be absorbed in a simplified manner using the elastic

lpiate.

{0022] Moreover, in the boarding bridge of the present invention, the lifting deck may

include a floor panel connected to the driven slope by using the coupling swing shaft and



[Fig. 4] Fig. 4 is a diagram taken along line IV-1V of Fig. 3 and shows one configuration example of an
adjustment passage and its peripheral structure. [Fig. 5] Fig. 5 is a diagram showing one
configuration example of a spherical slide bearing of Fig. 3. [Fig. 6] Fig. 6 is a diagram taken along
line VI-VI of Fig. 3 and shows one configuration exafple of an adjustment passage and its peripheral
structure. [Fig. 7] Fig. 7 is a diagram taken along line VII-VII of Fig. 6 and shows one configuration
example of the peripheral structure of the adjustment passage. [Fig. 8] Fig. 8 is a diagram used to
explain an example of connecting the boarding bridge of Embodiment of the present invention to an

entrance of a3t Giaf, s%ppc[ﬁigi 8% Fig ﬁdérapq&?e@@m USRE 1ALHRIIR A0 %Q'B_Qb%f%ﬁsc%ﬂa[ﬁ I‘gg 1tg]e

boarding bridge of Embodiment of the present invention to the entrance of the aircraft.

Fig. 10 is a giirgiam schematitally=havinshanedradiaytadipnaexample of the cab used for the boarding
bridge of Modification Example 1 of the present invention. [Fig. 11] Fig. 11 is a diagram

schematicallyoanpwiNglordconiifpuaditonexaenple afcaditingaeckasad fositixl baarding dmdde of
Modification Example 2 of the present invention. [Fig. 12] Fig. 12 is a diagram schematically
showing onbftiogfidariatoh bramplacs thettfting ldedkhesew febthdibatbingliskdirootmadifieadon
Example 3 of the present invention. Description of Embodiments [0027] Hereinafter, one embodiment
of the preseiftiageile RIS -expReHIaTH Brehedti ¢annkegrbingted. In addition, since the

driven slope does not have to greatly slide in accordance with the sliding operation of the
slide floor, the structure of supporting the free end portion of the driven slope and the
sliding structure can be simplified.

[0024] The above object, other objects, features and advantages of the present invention
will be made clear by the following detailed explanation of preferred embodiments with

reference to the attached drawings.

Advantageous Effects of Invention

[0025] In accordance with the present invention, it is possible to obtain the boarding
bridge by which the difference in level between the boarding bridge and the entrance of
the movable body can be eliminated, and the passengers can smoothly get on and off the

movable body from and to the terminal.

Brief Description of Drawings
[0026] [Fig. 1] Fig. 1 is a layout chart showing one example of a boarding bridge
system including a boarding bridge of Embodiment of the present invention.

[Fig. 2] Fig. 2 is a diagram showing an entire configuration of the boarding
bridge of Embodiment of the present invention.

[Fig. 3] Fig. 3 is a diagram schematically showing one configuration example of

a cab used for the boarding bridge of Embodiment of the present invention.



8 In the drawings, the same reference signs are used for the same or corresponding components,
and a repetition of the same explanation may be omitted. [0028] Moreover, the present invention is not
limited to Embodiment below. To be specific, the following specific explanation just exemplifies the
features of the "boarding bridge" of the present invention. Therefore, when explaining the following
specific example by attaching suitable reference signs to terms corresponding to components
specifying the "boarding bridge" of the present invention, the specific device is one example of the
corresponding component of the "boarding bridge" of the present invention. [0029] For example, an

‘aircraft L describgd pelo s S| One AR oL IORYRIE HOER gt 0 Smpgneny f he

present invention. e specific eéxample o ovab e_body is Aot lim e alrcraft

but may be {QIrRXRIMIE eRaiPISEr R FPRAAIMRM ce ankitk deighdayouhehart showing one
example of a boarding bridge system including a oarging bridge of Embodiment of the present
invention. [0030] AqBhwh ing-ig. i aadiggritnghawdee sysiewnti fafalol avalafsdnaudgshanalr
traveler boarding bridge 20 (hereinafter abbreviated as a "boarding bridge 20") connected to an
entrance of sitkerimimanhpuifding 10 of an airport. Passengers may efficiently get on and off an aircraft 11
by using the boarding bridge 20. [0031] Fig. 2 is a diagram showing an entire configuration of the
boarding bridge of EhiBoflinfdat 6f the gheserninvestislpieosng (M IENY of tbigcchvadishew sake, the
aircraft 11 side of the boarding bridge 20.is referred to as a "front" side, and the terminal building 10
side of the t%’aféﬁf'}@aﬂﬂ’d élé%)le of"an adjustment passage and its peripheral structure.

[Fig. 7} Fig. 7 is a diagram taken along line VII-VII of Fig. 6 and shows one
configuration example of the peripheral structure of the adjustment passage.

[Fig. 8] Fig. 8 is a diagram used to explain an example of connecting the
boarding bridge of Embodiment of the present invention to an entrance of an aircraft.

[Fig. 9] Fig. 9 is a diagram used to explain an example of connecting the
boarding bridge of Embodiment of the present invention to the entrance of the aircraft.

[Fig. 10] Fig. 10 is a diagram schematically showing one configuration example
of the cab used for the boarding bridge of Modification Example 1 of the present
invention.

[Fig. 11] Fig. 11 is a diagram schematically showing one configuration example
of a lifting deck used for the boarding bridge of Modification Example 2 of the present
invention.

[Fig. 12] Fig. 12 is a diagram schematically showing one configuration example
of the lifting deck used for the boarding bridge of Modification Example 3 of the present

invention.

Description of Embodiments
[0027] Hereinafter, one embodiment of the present invention will be explained in

reference to the drawings.



is referred to as a "rear" side (the same is true for Figs. 3, 4, 6, 7, 8, 9, and 10.). A width 9 direction
300 of the boarding bridge 20 is left and right of the boarding bridge 20. In the following explanation, a
front-rear direction 200 of the boarding bridge 20 may be referred to as a passersby's (passengers')
"walking direction 200". [0033] As shown in Fig. 2, th& boarding bridge 20 includes: a rotunda (rear
circular chamber) 24 connected to an entrance 10A of the terminal building 10; a tunnel portion 25
connected to the rotunda 24; a cab (front circular chamber) 26 provided at a front end of the tunnel
portion 25; and an auxiliary stairs 23 provided at a side wall of the tunnel portion 25 in the vicinity of

the cab 26. [0034] T, [ gg}ﬁﬁ ' t I i ch that
the tunnel portion 2&“ cqgé) %&%%%o%é& as Igft';g g%gg(%g%%tlsn%é{%eear,g%‘O&gﬁaﬁgﬁeﬁ?}g{ié%& a%s%§ éi/ertical
shaft”) eXte@QIﬂﬂdﬂeﬁ&/}?ﬁHGQJ f@ﬁ@ﬁ%ﬁ ()\fQHéC@JrHH %ﬁﬂ%ﬂiﬁhrﬁé@% _B%ﬁlf&%d?'a”e of the paper of Fig.
2). Thus, the rotunda 24 can serve as a joint between the terminal building 10 and the tunnel portion

25. [0035] Tinexsib Révizsotatably presvideswdmibiont end pestied e thexbwanakpoBiaow5 sichdhat a
front end portion of the cab 26 can swing to the left and the right by the turning of the cab 26 itself
around a venpicalshalficZ6Aowing spahidicabiléraicontol pamep B s de Figh 8 isoprideidbdardmgperator
can use a joystick (not shown) of the control panel 30 to operate various devices (for example, drive
columns) oftHEgs0apliHi HRIGERNDANTO0RS) ThétusiRagy whi 2ankeivedidie deflvengtionpefignnel
portion 25 to connect an inside of the tunnel portion 25 and the ground (apron). The auxiliary stairs 23

is used wheT HOPEx S B thin g pRtaBlEgER TSNS SUESE e EHBS2BOTHORIHIAG {onATIPSRIAS 25

corresponds to box-ﬁggp%% m §rtﬁvhich forms a Dassenger gp%%§ﬁge between the
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example of the corresponding component of the "boarding bridge" of the present
invention.
[0029] For example, an "aircraft 11" described below is just one example of a "movable
body" that is one component of the present invention. Therefore, the specific example
of the "movable body" is not limited to the aircraft but may be, for example, a "cruise
ship".

Embodiment

Fig. 1 1s a layout chart showing one example of a boarding bridge system
including a boarding bridge of Embodiment of the present invention.
{00301 As shown in Fig. 1, a boarding bridge system 1 for air travelers includes an air
traveler boarding bridge 20 (hereinafter abbreviated as a "boarding bridge 20") connected
to an entrance of a terminal building 10 of an airport. Passengers may efficiently get on
and off an aircraft 11 by using the boarding bridge 20.
[0031] Fig. 2 is a diagram showing an entire configuration of the boarding bridge of
Embodiment of the present invention.
[0032] In Fig. 2, for convenience sake, the aircraft 11 side of the boarding bridge 20 is
referred to as a "front" side, and the terminal building 10 side of the boarding bridge 20

is referred to as a "rear" side (the same is true for Figs. 3,4, 6,7, 8,9, and 10.). A width



aircraft 11. As shown in Fig. 2, the tunnel portion 25 includes a pair of (adjacent) 10 nested first and
second tunnels 25A and 25B and a pair of (adjacent) nested second and third tunnels 25B and 25C.
To be specific, the first tunnel 25A, the second tunnel 25B, and the third tunnel 25C are the same in
shape and formed as boxes (rectangular solids), but®tross-sectional dimensions thereof are different
from one another. The first tunnel 25A, the second tunnel 25B, and the third tunnel 25C are
telescopically incorporated in this order. [0038] The tunnel portion 25 includes a known slide structure,
not shown. With this, the first, second, and third tunnels 25A, 25B, and 25C are maintained in an

overlappingystale and e gk vedhalide Alongdg ongiudinal di setian drantyaatfiLe6Han: olthe ginnel

portion 25. Thus, the tunnel portion 25 can lengthen and shorten. [0039] Moreover, known drive

columns, nghsHBNGWRIE SABIRIREILR, aPPraRLiRLe PRtiaRm(SPecHCally bpdIRRSHIH g heRdswde of
the tunnel portion 25) of the tunnel portion 25 so as to sandwich the tunnel portion 25. Therefore, when

driving whestfcafelbwessengagartsbn ¢ dheeaigive’ ¢ Gluabinis g @atthe 2(0itin, power for a lengthening
and shortening movement (sliding operation) in the front-rear direction is applied to the tunnel portion
25. Further [668 TrivAscahavwnsiarBigoafigr depeodbegabridesi@fgthelu dasd siortedan(ther uppsaddower

direction. By the lengthening and shortening movements of the drive columns, the tunnel portion 25

and the catFDeeastseirimentsd s arErvenar d b A Srigninal dtildine 0 ad HBRRPOHII0040]
Next, th [ ti f th b2 he b ing bridge 20 feat t t
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tunnel portigR 20 5ia inalkingiRassagecad #arough which the passengers can move along the
walking direction

{0034] The rotunda 24 is rotatably provided at a rear end of the tunnel portion 25 such
that the tunnel portion 25 can swing around a shaft 24A (hereinafter, such shaft is
referred to as a "vertical shaft") extending in a vertical direction (vertical direction with
respect to the plane of the paper of Fig. 2). Thus, the rotunda 24 can serve as a joint
between the terminal building 10 and the tunnel portion 25.

[0035] The cab 26 is rotatably provided at a front end portion of the tunnel portion 25
such that a front end portion of the cab 26 can swing to the left and the right by the
turning of the cab 26 itself around a vertical shaft 26A.

In the cab 26, a control panel 30 (see Fig. 3) is provided. An operator can use a
joystick (not shown) of the control panel 30 to operate various devices (for example,
drive columns) of the boarding bridge 20.

[0036] The auxiliary stairs 23 is provided adjacent to the tunnel portion 25 to connect
an inside of the tunnel portion 25 and the ground (apron). The auxiliary stairs 23 is
used when, for example, the operator get in and out of the cab 26.

[0037] The tunnel portion 25 corresponds to a box-shaped passage member which
forms a passenger passage between the terminal building 10 and an entrance 11A of the

aircraft 11. As shown in Fig. 2, the tunnel portion 25 includes a pair of (adjacent)



11 200 between the terminal 10 and the aircraft 11. [0043] The walking passage 31 includes: a fixed
passage 32 integral with the passage of the tunnel portion 25; and an adjustment passage 33 used to
adjust the connection with the entrance 11A of the aircraft II. [0044] As described above, the vertical
shaft 26A is provided at a substantially center of thelfixed passage 32 in the width direction 300. With
this, the front end portion of the cab 26 swings to the left and the right by the turning of the fixed
passage 32 around the vertical shaft 26A. [0045] The adjustment passage 33 includes a
width-direction inclined floor 34 (hereinafter abbreviated as the "inclined floor 34"), a coupling floor 39,

a lifting deck3h(afleHiRRRAREmRII930LAF SN9WRdLFig-3 A sybsiantialy de dangilangrening

34A having a long side extending in the walking direction 200 is provided at a right-side portion of the

inclined flogri34-\¥her teBinainesifloors3beispaemiedfiomihiawpidicas Airawiondhe tifing dssk 35 and
the driven slope 36, each having a rectangular shape, are provided in the plane of the inclined floor 34
(to be spectHig] thd¢hbipianeme the watkihg passaysizby smdSdaoales texapenimgngdiasudistantially
entirely. [0047] In accordance with the boarding bridge 20 of the present embodiment, various
structures dai gresssecatiens! siimgosionshbaifgipueeiiBEamirdigh te epethivly 34heffarst Ausnebr side.
Therefore, a lifting driving force or slide driving force to the lifting deck 35 can be easily applied to the

lifting deck 384pEtairsmdbosd cttfbrrddPeCBifigintidn’sf REfitelsseRiiFaly dnaamarAlRg i

Mechanismt . __First, the configuration of the inclined floor 34 and an inclining mechanism of the
inclined rooP§4° i be described in detail. [0048] As shown in Fig. 3, the coupling floor 39 that is a

substantiaIIYOrdggj apgletinnel portion 25 includes a known slide structure, not shown. With this,
the first, second, and third tunnels 25A, 25B, and 25C are maintained in an overlapping
state and relatively slide along a longitudinal direction (front-rear direction) of the tunnel
portion 25. Thus, the tunnel portion 25 can lengthen and shorten.
f0039] Moreover, known drive columns, not shown, are coupled to appropriate portions
(specifically, portions on a front end side of the tunnel portion 25) of the tunnel portion
25 so as to sandwich the tunnel portion 25. Therefore, when driving wheels of lower
end portions of the drive columns run on the apron, power for a lengthening and
shortening movement (sliding operation) in the front-rear direction is applied to the
tunnel portion 25. Further, the drive columns are configured to be able to lengthen and
shorten in the upper-lower direction. By the lengthening and shortening movements of
the drive columns, the tunnel portion 25 and the cab 26 can swing in the upper-lower
direction by using the rotunda 24 as a base end.
[0040] Next, the configuration of the cab 26 of the boarding bridge 20 as one feature of
the present embodiment will be explained in detail in reference to the drawings.
[0041] Fig. 3 is a diagram schematically showing one configuration example of the cab
used for the boarding bridge of Embodiment of the present invention.
{0042] As shown in Fig. 3, the cab 26 and the passage of the tunnel portion 25 form a

walking passage 31 through which the passengers can move along the walking direction



12 triangle is coupled to the fixed passage 32 via a first coupling hinge 37 and is also coupled to the
inclined floor 34 via a second coupling hinge 38. On this account, the inclined floor 34 is coupled
(connected) to the fixed passage 32 by using the coupling floor 39. [0049] The second coupling hinge
38 linearly extends from the vicinity of a spherical slife bearing 42 (rod end 42; details will be
described later) up to a right end of the cab 26 in a direction (width direction 300) substantially
perpendicular to the walking direction 200. The first coupling hinge 37 linearly extends from the vicinity
of the rod end 42 up to a right end of the cab 26 in a direction which makes a predetermined acute

angle 0 to thgdvalKing, Jiiection 2901 § 9ResPesifissa fegion sandwiched between the first coupling
hinge 37 and the second coupling hinge 38 is the coupling floor 39. [0050] As shown in Fig. 3, a

threaded shafifa it @laeits-pawared culnidaed 3 freergad mdinden:dsdixedipRerjaktandagortion
of the inclined floor 34. With this, by lengthening and shortening a stroke of the threaded shaft of the

first electricthowened pylinder243 indhen waljtisahdimephiongthé Jight@nd phuionhef dbenaclinedviibor 34
can be moved upward and downward. [0051] Fig. 4 is a diagram taken along line V-1V of Fig. 3 and
shows one Sahfiuradon lékafribleasfatadt ddjustment passage and its peripheral structure. Fig. 5 is a

diagram showin% one configuration example of the spherical slide bearing of Fig. 3. [0052] As shown

in Fig. 4, théfithhedT186Ts0IcthaES aariper Liirfd biSPrRE AlBTRL SRR a0ls
the dampor 1 DREF RS APaN PN sEdbnd SAUBAE ARGESD (OB R e
Semvet 10 TS S e L MR AR o L e e
aircraft li.  yertical shaft 26A.

[0045] The adjustment passage 33 includes a width-direction inclined floor 34

(hereinafter abbreviated as the "inclined floor 34"), a coupling floor 39, a lifting deck 35,

and a driven slope 36.

[0046] As shown in Fig. 3, a substantially rectangular opening 34A having a long side

extending in the walking direction 200 is provided at a right-side portion of the inclined

floor 34. When the inclined floor 34 is viewed from the vertical direction, the lifting

deck 35 and the driven slope 36, each having a rectangular shape, are provided in the

plane of the inclined floor 34 (to be specific, in the plane of the walking passage 31) so

as to cover the opening 34A substantially entirely.

[0047] In accordance with the boarding bridge 20 of the present embodiment, various

structures can access a rear surface of the lifting deck 35 through the opening 34A from a

lower side. Therefore, a lifting driving force or slide driving force to the lifting deck 35

can be easily applied to the lifting deck 35. Details will be described later.

Configuration of Inclined Floor 34 and Inclining Mechanism
First, the configuration of the inclined floor 34 and an inclining mechanism of
the inclined floor 34 will be described in detail.

[0048] As shown in Fig. 3, the coupling floor 39 that is a substantially right angled



[0054] As shown in Fig. 4, a support roller 41 (cam follower 41) is attached to a housing 40A of the
damper 40, and a roller holder 41A configured to hold a head of the cam follower 41 from an upper
side and a lower side is coupled to the fixed passage 32 via a coupling member, not shown. With this,
by using the cam follower 41, the inclined floor 34 cas slide with respect to the fixed passage 32 in
parallel with a main surface of the inclined floor 34. [0055] As shown in Fig. 5, a housing of the rod end
42 is fixed to a frame 32A of the fixed passage 32, and a rod 42B penetrating through a ball 42A of the
rod end 42 is coupled to the inclined floor 34 via a plate member, not shown. With this, since the rod

42B can mqyg alvatous angdles MiSeRel Rl sliging pfthe Q%L&Z&\{ggggq{&ﬁ%g filgor 3¢ gany freely

swing with respéct to the fixed passage 32 by using the rod end 42 ] With this configuration,

when the rigBt:grd powiRN&thedTrinedfionr 3dsonpyed pinvsanshand slownwane ki &berriviag force

of the first electric-powered cylinder 43, the front end portion of the inclined floor 34 swings about the
first couplingnbingd 3loand4dalsa:supihgs (@bmutdied )secdnd Geuplingdingd B8y Asiagahulidhglinglined
floor 34 can be inclined in the width direction 300. To be specific, the inclined floor 34 can perform a
seesaw moteateHt-about a virtual straight line 400 connecting the cam follower 41 and the rod end 42.
[0057] At this time, %{éhe sliding movement of the cam follower 41 and the free swinging movement of

the rod end[#94RItn&nasewrsauntingingsor BAngrlxnsridmb amohs wigisistet asaherdcabupling
fl 39 swi d and d . Therefore, in the b ing bridge 20 af th t
embodimer NS SHRE O FEer SR e PR Gl i i B SRl G, 088 with
s | ot . Ot f e [
i A R e Uy A
not parallel [g.gaghnoiber. they ¢l RewalseRite s PRRRNS 1 eRRAOHER yUsina e inglingghfloor

34. For example, the height of the entrance 11A of the aircraft 11 changes variously depending on the
size of the ajrraft hp.td @ dighk with dalchanopannheigihéctienturiich pedtion 2predaiehnielinegsuch
that front and rear portions thereof are different in height from each other. In this state, when the fixed
passage 32anghstarouhe Wkingtidabshadt 281, the hdjsistaiéint pasgagesdBdsinthitdieowshn shings to
the left and the right. Therefore, the edge of the floor of the lifting deck 35 and the edge of the floor
portion 11B{istieuntreiage A7sme ehgiserand onnlipadribacphrdidherevehoatflornA%his case, the

seesaw movement of the inclined floor. 34 functions effectively H[0059 Next, one example of the lifting
1

deck 35, thd UR%En 85583 dRdfitfeir périfiesdrdbalired difllss SlsuiRae YSER0FIEI.d8Ts*
di k | li I-VI. of.Fi d sh fi i le.of th i
lagram ta §i§{%a%@8 I08n %lﬁ ik cl,g%”?@ %évgz 092%0{%%%&1%%{} &% %Wbtf 5@ YRIng0t

t
passage and'its peripheral Structure. a en along line showg one

configuratiof.£XamRlL Al RAGEIMENt ARSAYE ARdHRRELIPIGH SFURITE-IA06L RS8R In Figs.

6 and 7, a ruing mechanism configured to lift up and down the lifting deck 35, a swinging mechanism

configured teysinig theidiyensiong dheanshatslidinginagahserison eamfigureddedstidedna kifinpdeck 35
in the walking direction 200 are incorporated in the vicinity of the opening 34A of the inclined floor 34 in
the adjustmentvyedsgage 33mf doevbearding bridge 20 of the present embodiment.

[0051}1 Fig. 4 is a diagram taken along line IV-IV of Fig. 3 and shows one configuration

example of the adjustment passage and its peripheral structure. Fig. 5 is a diagram

showing one configuration example of the spherical slide bearing of Fig. 3.

[0052] As shown in Fig. 4, the inclined floor 34 includes a damper 40 made of synthetic

rubber. The damper 40 is attached to an entire front end portion of the inclined floor 34

in the width direction 300. To be specific, the damper 40 extends in a direction parallel

to the second coupling hinge 38.

[0053] With this, the damper 40 cushions the shock when the boarding bridge 20

contacts the aircraft 11, and maintains the space between a front end portion of the



Lifting Mechanism for Lifting Deck 35 Hereinafter, the lifting mechanism for the lifting deck 35 will be
described in 15 [0062] As shown in Fig. 6, the lifting mechanism for the lifting deck 35 includes a
second electric-powered cylinder 70 (threaded cylinder); and a bracket plate 60 having a substantially
C shape in plan view (to be precise, a shape similarlfd a semicircle and including two bent portions).
[0063] A tip end of a threaded shaft 70A of the second electric-powered cylinder 70 is coupled to one
end portion of the bracket plate 60 via a first rotation support point 61. Moreover, a main body 70B of
the second electric-powered cylinder 70 is coupled to a support bracket 71 via a fourth rotation support
point 72, angithe supnoitRRckeLd indisarhindhe josingd fiegr by using suitable fixing means (a
supporting member, a'bolt,"and the like, not shown). Moreover, a pair of frames 73A and 73B are
coupled to a0psal PARIRARAHA Bf the brackeuplrie 60IMA 2 sqeanrd fisliation IuprerapabiedXdalso see
Fig. 7), and the frames 73A and 73B are fixed to the inclined floor 34 by using suitable fixing means (a
supporting manibgré@bofttlandaiine diké) notdshoviie oldkerd BApainfigfirst andhsktondxbuplimg
members 64A and 64B are coupled to the other end portion of the bracket plate 60 via a third rotation
support poisas3fadleenet firfoso aplivprieniseing 4l psves upitsdi s thwlsd dorid e burstinepsnesater 64B by
using a pin 64C so as to be able to swing, the pin 64C passing through an elongated hole. [0064]
Moreover, d43%RofRPHIgg TS St BiP W, thg/ﬁ@ﬁn%‘ﬁreéﬁaﬂ%% f&qr@%iﬁﬁlam 4 irfffides a

support frame 65, a pair qf first and, second linear guides.68A and 68 nd a coupling,frame .69
extending T 1R RPEI AT OB P FRTeL ShiFScLBH RGP et BUA e s a
table 66 an(guq,fg%ié g?tﬁétﬁﬁ W&jiﬂﬁgggwper-lower direction. Herein, the support frame 65 has a
substantially rectangular and annular shape and includes a pair of first and second frames 65A and

658 extendi}@@i@gthﬁ&eg‘ﬁmﬁtiﬁi@gt.iqo AndAiRgiIcPtIRIrd @ doprth frames60 Gand $HD @xiending in
the upper-lower direction. However, the support frame 65 is not limited to this. For 16 example, the
support franie &b paaydie Jormed in mpazlghdaiassisiana-ol@ta) Ik seeantithouplingnheihier 64B
is connected to a portion of the second frame 65B of the support frame 65 by using suitable fixing
means (for exaphplapatsoli);]thedpdeiior being: pestedeatzesubstantaily cakity thisheiteftighodirection.
Moreover, the rail 67 of the first linear guide 68A and the rail 67 of the second linear guide 68B are
respectively*fReerfomey ety %M%ﬁhﬁ@ﬁﬁ@hﬂ&%ﬁ%@%ﬂ 3kt tharinclescaylaemifsuitable

fixing means (for example, a bolt). Further, the table 66 of the first linear guide 68A and the table 66 of
the second fif&Eglide %’@B”é%ﬁ%?ﬁ&fﬂ/gh‘? ?&85?&%@%? é]ﬁobpéﬂséﬁgtgﬁer%%mﬁl%of the coupling

rame 53 DY WP AIAD SHBRCRIS eSSk M Ty hogotein

and the Iikenﬂﬂkﬁ%d and downward by the driving force of the first electric-powered cylinder
43, the front end portion of the inclined floor 34 swings about the first coupling hinge 37
and also swings about the second coupling hinge 38. As a result, the inclined floor 34
can be inclined in the width direction 300. To be specific, the inclined floor 34 can
perform a seesaw movement about a virtual straight line 400 connecting the cam
follower 41 and the rod end 42.
[0057] At this time, by the sliding movement of the cam follower 41 and the free
swinging movement of the rod end 42 in the plane of the inclined floor 34, the straight
line 400 is translated, and the coupling floor 39 swings upward and downward.
Therefore, in the boarding bridge 20 of the present embodiment, the seesaw movement of

the inclined floor 34 can be performed smoothly.

[0058] With this, in a case where an edge of the inclined floor 34 (to be specific, an



[0066] The lifting deck 35 is supported by the first frame 65A of the support frame 65 via the sliding
mechanism (details will be described later). Details of a supporting structure for the lifting deck 35 will
be described later. [0067] With this configuration, when the stroke of the threaded shaft 70A of the
second electric-powered cylinder 70 lengthens, the fifst rotation support point 61 located at one end
portion of the bracket plate 60 having a substantially C shape is pushed by the driving force of the
second electric-powered cylinder 70 in a front and obliquely downward direction (see a dotted arrow
500 in Fig. 6). Then, the entire bracket plate 60 rotates about the second rotation support point 62

located at thg ey é’ﬁG&?%PIHdia?t{@g@E I%Gdggcx(ﬁ%% ﬂ&??ﬁ:agﬁ;%{g?%% 8 Eo8) yEHH:?n figythird

rotation suppdtrt point 63 locate e other end portion o ate 60 moves upward (see a

dotted arroyi3¢ éndrigcS)1RAI8LBY toRfolIAR AbihaaniabackelRiale Ry dhe dhicduqiaion

support point 63 17 slightly moves forward. This forward movement of the third rotation support point
63 is perfortegabyliaswioningaf Byaeulirsg che phcigneteMmibar S#A #oowiktiepbn thé Gdsee Hghs).
[0069] With this, when the third rotation support point 63 of the bracket plate 60 moves upward, the
entire suppentfaansel 68 shides aipwaiitdl Viahtvez fisstaaiva S cderg tidiegr guitie sig8 Afdhd 88BafT hérefore,

the lifting deck 35 can be lifted up (see a chain double-dashed arrow 503 in Fig. 6). [0070] The support
frame 65 ankPtRealiffith deckiBngamdicigiddtiowmnes) srstenidd meySriacdredswshetubdrenaft 70A

lectric-powered cylinder 70 after the lifting deck 35 is lifted up. Movements of the

fth d ] |
e amecie GO BPHHEN SR T B A T Lo bR S S SPRFEEE to the

above explanation. Therefore, herein, the explanation ©of th ment of the lifting mechanigm when
ing down IRE TEAG Rl 46 W B S o000 TG Biarr g BTGR Sh e precas 5>

embodiments aepfigies sueh hat she lifing dask 35is AARaRRAENHINetUR AR dRP Bysing the

lifting mechanism for the'lifting deck 35. Swinging Méchanism of Driven Slope 36 Next, the
swinging mgghagigriobihendrivercalansrifamibbeplrserbetBndeteik kel Asshow inikigs 3 and

6, a front end portion (fixed end portion) of the driven slope 36 having a plate shape is coupled to a
rear end poitiomaf the hitpgdbikSbavia @libird ¢oulplng dunge:poriow hib{couglingf shvngesinatt) so as
to be able to swing. Here, the third coupling hinge portion 50 linearly extends in a direction intersecting
with (hereinflsabsthfthatippegitasticeliar to) the walking direction 200 up to both left and right ends of
the lifting deck 35 (driven slope 36). o i i

f0059] Next, one example of the lifting deck 35, the driven slope 36, and their

peripheral structures will be explained.

f0060] Fig. 6 is a diagram taken along line VI-VT of Fig. 3 and shows one configuration

example of the adjustment passage and its peripheral structure. Fig. 7 is a diagram

taken along line VII-VII of Fig. 6 shows one configuration example of the adjustment

passage and its peripheral structure.

[0061] As shown in Figs. 6 and 7, a lifting mechanism configured to lift up and down

the lifting deck 35, a swinging mechanism configured to swing the driven slope 36, and a

sliding mechanism configured to slide the lifting deck 35 in the walking direction 200 are

incorporated in the vicinity of the opening 34A of the inclined floor 34 in the adjustment

passage 33 of the boarding bridge 20 of the present embodiment.

Lifting Mechanism for Lifting Deck 35

Hereinafter, the lifting mechanism for the lifting deck 35 will be described in

detail.



[0073] Moreover, as shown in a partial view 6A of Fig. 6, a rear end portion (free end 18 portion) of
the driven slope 36 is disposed on the inclined floor 34 in a free state by the action of gravity (own
weight) of the driven slope 36. Therefore, the driven slope 36 can swing about the third coupling hinge
portion 50 relatively with respect to the lifting deck 35 [0074] With this, when the lifting deck 35 is lifted
up (see the chain double-dashed arrow 503 in Fig. 6), the third coupling hinge portion 50 is also lifted
up. Thus, an inclination angle 4) of the driven slope 36 continuously becomes large, the inclination
angle 4) corresponding to an angle between a main surface of the lifting deck 35 and a main surface of

the driven 5lg9g,#0.ASTARSRYSlY. 8 SRR tiraRRIRkS Ao i, Gable Sechenaotion of

the driven slope 36 moves forward while sliding on the inclined floor 34 (see a chain double-dashed

arrow 504 igdhmdrtiaidgueabdRyniality soirasidaheniinaditing dlewakds plied sonaviaier the
lifting deck 35 is lifted up, the third coupling hinge portion 50 is also lifted down. Thus, the inclination

angle 4) of twbdsivesllsldpalzpeontiiamushnbéoohresrscisd], Sishajiarsmulsly tthe seavi@rndepeantion of
the driven slope 36 moves backward while sliding on the inclined floor 34. [0076] Thus, the boarding
bridge 20 oinhdiestne darbodimert)is configured such that: the inclination angle 4) of the driven
slope 36 changes by lifting up and down the Iiftin(? deck 35 (in other words, the driven slope 36 swings

relatively withe&Spettis fhd mindisadedshathd Aedetdicetie prsRFC T ErRO MR SHPES3E Psves
(swings) linearly. in the front-rear direction. With this, the driven slope 36 forms a slope way between
the lfing dGQRHS SRR TEEA HBoH 1S (AIENTS PG AL s el S RHh SHRSRTrdF LAY Deck
% L Sl S S O o
support bracket 71 via a fourth rotation support point 72, and the support bracket 71 is
fixed to the inclined floor 34 by using suitable fixing means (a supporting member, a bolt,
and the like, not shown). Moreover, a pair of frames 73A and 73B are coupled to a bent
portion 60A of the bracket plate 60 via a second rotation support point 62 (also see Fig.
7), and the frames 73A and 73B are fixed to the inclined floor 34 by using suitable fixing
means {a supporting member, a bolt, and the like, not shown). Further, a pair of first
and second coupling members 64A and 64B are coupled to the other end portion of the
bracket plate 60 via a third rotation support point 63, and the first coupling member 64A
is coupled to the second coupling member 64B by using a pin 64C so as to be able to
swing, the pin 64C passing through an elongated hole.
[0064] Moreover, as shown in Fig. 6 (also see Fig. 7), the lifting mechanism for the
lifting deck 35 includes a support frame 65, a pair of first and second linear guides 68A
and 68B, and a coupling frame 69 extending in a left-right direction. Each of the first
and second linear guides 68A and 68B includes a table 66 and a rail 67 extending in the
upper-lower direction. Herein, the support frame 65 has a substantially rectangular and
annular shape and includes a pair of first and second frames 65A and 65B extending in

the left-right direction and a pair of third and fourth frames 65C and 65D extending in

the upper-lower direction. However, the support frame 65 is not limited to this. For



includes a third linear guide 83 and a pair of first and second biasing mechanisms 86A and 86B. The
third linear guide 83 includes a table 80 and a rail 81 extending in the front-rear direction, and the first
and second biasing mechanisms 86A and 86B are supported by the table 80 of the third linear guide
83. [0078] A cutout portion 80A (see Fig. 7) is foiHietfat a central rear end portion of the table 80 to
prevent the contact and interference with the bracket plate 60. [0079] The rail 81 of the third linear
guide 83 is fixed to the first frame 65A of the support frame 65 by using suitable fixing means (a
supporting member, a bolt, and the like, not shown). [0080] Each of the first and second biasing

mechanismg, 866 ang 86, NGIUEES 2 S BRTSRAY e BaRXeRANGiphe front-rear direction; a
spring 84 (elastic body) fitted around the spring shaft 85; and a pair of stopper members 87 and 88

respectively GosRacting sidn@tthin 5RE RG8h 0683 i Both sadoitiansaldhe spring.chomait Smare
externally threaded, and suitable fixing means (a nut and the like) are threadedly engaged with both
end portions5Bho thleesoppuentents dfsthe siopgesunarbdiziBg andB3(fothadropltereabditeatien are
restricted. [0082] The stopper member 88 located on a rear end side of the spring 84 is fixed to the
table 80 of trrtivinchiitealagaidé 8RrFpbsimgislikaskidixing kedafisrighboiresitbthe MeyeTvrs, stspper
member 87 located at a front end portion of the spring 84 is fixed to a rear surface of the lifting deck 35

by using sufdible7figinthimBesdinsaupbdrifg MmatddbE BYoft’ d R mad[bosa) 58 e &R éif, the

With thie, (RN AL 2 (Sh A0 6 OB BB S8 BED R T g Bt SE) e fone

front-rear diﬁ%ﬁ%&’@uﬁ%éf&eﬁiﬂg‘%eans (for example, a bolt).  Further, the table 66 of the first linear
guide 68A and the table 66 of the second linear guide 68B are respectively fixed to right
and left suitable portions of the coupling frame 69 by using suitable fixing means (a
supporting member, a bolt, and the like). Then, the coupling frame 69 is fixed to the
inclined floor 34 by using suitable fixing means (a supporting member, a bolt, and the
like, not shown).
[0066] The lifting deck 35 is supported by the first frame 65A of the support frame 65
via the sliding mechanism (details will be described later). Details of a supporting
structure for the lifting deck 35 will be described later.
[0067] With this configuration, when the stroke of the threaded shaft 70A of the second
electric-powered cylinder 70 lengthens, the first rotation support point 61 located at one
end portion of the bracket plate 60 having a substantially C shape is pushed by the
driving force of the second electric-powered cylinder 70 in a front and obliquely
downward direction (see a dotted arrow 500 in Fig. 6). Then, the entire bracket plate 60
rotates about the second rotation support point 62 located at the bent portion of the
bracket plate 60 (see a dotted arrow 501 in Fig. 6). Thus, the third rotation support
point 63 located at the other end portion of the bracket plate 60 moves upward (see a
dotted arrow 502 in Fig. 6).

[0068] By the rotation of the entire bracket plate 60, the third rotation suppert point 63



20 of the table 80 in the front-rear direction. The biasing actions of the first and second biasing
mechanisms 86A and 86B will be described later. [0084] The sliding mechanism for the lifting deck 35
includes a drive mechanism capable of applying the slide driving force to the table 80 in the front-rear
direction. [0085] Specifically, as shown in Fig. 7, theldrive mechanism includes a motor 89A and a
rack-pinion mechanism. The rack-pinion mechanism includes a pinion gear (not shown) coupled to a
rotating shaft of the motor 89A and a rack 89B fixed to the table 80. [0086] By using the rack-pinion
mechanism, the rotational force of the motor 89A is converted into the straight movement force of the

table 80 in U iAPaLAiteation: AvadeoHllilida divioe dosiin e oRtiRRLAssoRis

applied to thetable 80. [0087] As shown in Fig. 7, the sliding mechanism for the lifting deck 35
includes a paip&fripmdd spdHifthWingaromdes 924 andhAzB. Faebafsha fauih fivdice@eguides
92A and 92B includes a table 90 and a rail 91 extending in the front-rear direction. [0088] The fourth
linear guider92/8)s provided in the vicinity of the third frame 65C of the support frame 65, and the rail
91 of the fourth linear guide 92A is fixed to the third frame 65C by using suitable fixing means (a frame
and the likej084&He Ve thes fifthdinther thuidl ecd2B is providepomtived victhinpuicka fdairtid@rarmecs5D of
the support frame 65, and the rail 91 of the fifth linear guide 92B is fixed to the fourth frame 65D by
using suitaBteisidg e ¢ e HrmmeSirRdgeryntardrvaithn dies R saecndolierts Svythe

tables 90 of the fourth and fifth linear guides 92A ang 92B. [0089] With this configyration, the slide
movernent SFE TR eck 52 R HATES SHhot A S R s TG LTS Bk 35 is
being supp%greqv o) E_i{;\te . [0090] Thus, the boarding bridge 20 of the present embodiment is
configured &lch that the lifting deck 35 can slide in the front-rear direction by using the sliding

mechanismyigy7@il t’ﬁﬁg”éﬂﬂﬁ&??}%ﬁ@@Q&@QHE‘Q%H’%%&? $ARDLHRURRCHCR WY 11 SidpRathame 65

via the sliding mechanism. Example of Connecting Boarding Bridge 20 to Entrance 11A of Aircraft
11 Next, onghexaiviplerotigo rHiestiany dhetbraadirgterisge2d atthecnsesenéopdisacnt iadhenentrance

11A of the aircraft 11 will be explained.

lifting deck 35 is lifted up. Movements of the respective portions of the lifting
mechanism in this case can be readily understood in reference to the above explanation.
Therefore, herein, the explanation of the movement of the lifting mechanism when lifting
down the lifting deck 35 is omitted.
[0071] Thus, the boarding bridge 20 of the present embodiment is configured such that
the lifting deck 35 is appropriately lifted up and down by using the lifting mechanism for
the lifting deck 35.

Swinging Mechanism of Driven Slope 36

Next, the swinging mechanism of the driven slope 36 will be described in detail.
[0072] As shown in Figs. 3 and 6, a front end portion (fixed end portion) of the driven
slope 36 having a plate shape is coupled to a rear end portion of the lifting deck 35 via a
third coupling hinge portion 50 (coupling swing shaft) so as to be able to swing. Here,
the third coupling hinge portion 50 linearly extends in a direction intersecting with
(herein, substantially perpendicular to) the walking direction 200 up to both left and right

ends of the lifting deck 35 (driven slope 36).

[0073] Moreover, as shown in a partial view 6 A of Fig. 6, a rear end portion (free end



[0091] Each of Figs. 8 and 9 is a diagram used to explain an example of connecting the boarding
bridge of Embodiment of the present invention to the entrance of the aircraft. Fig. 8 shows a state
where the lifting deck 35 is in the middle of being connected to the entrance 11A of the aircraft 11, and
Fig. 9 shows a state where the connection of the liftitg) deck 35 to the entrance 11A of the aircraft 11 is
completed. [0092] The operation of connecting the boarding bridge 20 of the present embodiment to
the entrance 11A of the aircraft 11 will be performed in the following manner. [0093] First, the cab 26
(fixed passage 32) is turned around the vertical shaft 26A. With this, the adjustment passage 33

Swings o the el ACH HATLALIDBSHNS Ha5oJ0PS e BRaREIP IR D nyerisloser

to the aircraft 11 by moving the drive columns such that the damper 40 of the boarding bridge 20
contacts the,gigialt Lka A hisHineeignd Gsdwhairihgslosof thadeas:ef the ilinendgsge3dand the
edge of the floor portion 11B of the entrance 11A of the aircraft 11 are not parallel to each other, they
can be causad tavhezpaiakieiio hadhcotipdinyhisiegpire sncnadifitoeizdw{DBshEkten, tkthiiisgage, the
position of the lifting deck 35 of the boarding bridge 20 is lower than the position of the floor portion of
the entrancdeck5so that it is possible to open the door of the entrance 11A of the aircraft 11. [0096]
As shown in Figs. 8 and 9, after the door of the entrance 11A of the aircraft 11 opens, the lifting deck
35 is moved{Addh; Wilheihispyieemreahifiniohitad e furbaRibira Lecttng dlapbidestadot the

aircraft 11 by the lifting mechanism for the lifting 22 deck 35, and a damper 51 made of synthetic
rubber is catfs&¥ téoéoma]agrhg)ﬂ(g%? E)%Fﬁoﬁoﬂ REENRAR 15%A1§)1ﬂtﬁ8 Hi&@gﬂﬁl e Ylding

mechanism for, the lifting deck 35. [0097] As shown.in Fig. 3, the lifting deck, 35 includes the damper
51 The caribaPEE AAS D iR B SR serti o S e T R o

300. Thus, tieagneer ep6am s hion heishaakuhen halipgdec SheaRAgiute sstRce 114 of

the aircraft 11.” At this time, as the third coupling hinge portion 50 is lifted up in accordance with the

movement qhife diffRgdechSaritha ifehaatnn Sgieidihedhp iiveibelape (e pataaatieallyAcbanges
and the rear end portion of the driven slope 36 slides on the inclined floor 34 to move forward by the
action of grahiigy ¢owhre wesiglet)doptinecarivE rhsldips 86 (epe Bi§.16pviB0R8vaAs]albile, théigardithg bridge
20 of the present embodiment includes: the walking passage 31; the lifting deck 35 provided in the

plane of theindikpshifresskhtsS1ashsardoidcadns hesbartortid ton Hechomidithaed dntrance 11A of the
aircraft 11; the lifting mechanism condfigured. to lift up and down the Iiftinﬁ deck 35; and the driven slope

36 including 49 Tike P ivdipBitiorEB B 4 Hot@ EFHing dSck Bednirng: theirdEBa IRt hindd 50

and the free, giporti n supported .on the walkin: sage 31,.The driven SJ@PeS is.rotated around a
shaft of the H?l{;e c@u&%ﬁgﬁﬁ?r‘?g%o ’t‘)ﬂ%t Sh \%H%é?\?%ﬁhaglﬁti%gte&?e‘gﬁ% to TR ta &on |}rxlﬁegb%nslope

way betwee,he |l 38, A0 40e Wallind RASRR Sh{IRclined Togh - RASOAY tis

configuration, erence In level between the floof portion 11B of the entrance 11A and the lifting
deck 35 of tegdparging diritigalisvelimiopteds sAdhal BacRNONEIRASEAER GaNthe faemedl floor

therebetween.
34.
[0076] Thus, the boarding bridge 20 of the present embodiment is configured such that:
the inclination angle ¢ of the driven slope 36 changes by lifting up and down the lifting
deck 35 (in other words, the driven slope 36 swings relatively with respect to the lifting
deck 35); and the rear end portion of the driven slope 36 moves (swings) linearly in the
front-rear direction. With this, the driven slope 36 forms a slope way between the
lifting deck 35 and the inclined floor 34 (walking passage 31).

Sliding Mechanism for Lifting Deck 35

Next, the sliding mechanism for the lifting deck 35 will be described in detail.

[0077] As shown in Figs. 6 and 7, the sliding mechanism for the lifting deck 35



[0100] Therefore, in accordance with the boarding bridge 20 of the present embodiment, the difference
in level between the entrance 11A of the aircraft 11 and the boarding 23 bridge 20 can be eliminated.
In addition, for example, since it is unnecessary to lift up and down the lifting deck 35 each time the
passenger on the wheelchair gets on and off the airékaft 11, the passengers can smoothly get on and
off the aircraft 11 from and to the terminal 10. [0101] Especially, in accordance with the boarding
bridge 20 of the present embodiment, the height of the lifting deck 35 can be adjusted by the simple
lifting movement of the lifting deck 35. Therefore, the floor of the lifting deck 35 is not inclined and can

be maintained, sybstantially horizontally.,On this ac it is.ad '
petween iTHRS o0k Ao e oae ooy peshn TEeAr s dhaes el AR e, i
the boarding fyigigs 20rqLthe Brezeht SHACEINARILHE Wingidask rIRGkdes tbasliding megbanism

configured to slide in the people's walking direction. The lifting deck 35 moves to the same height as

the floor portisn-1ddB @fitkaienirangaeid ARy thel lifisgnmashsnisnmackhanmnacts heentamraklA by
the sliding mechanism. [0103] With this configuration, even in a case where there is a small gap

between thaujfting«icck G tabdictRe etthanbedllidcaf puedairgdaft 11, the lifting deck 35 can slide by the
sliding mechanism to contact the entrance 11A. Therefore, such gap can be eliminated in addition to
the different@0ifBlevAl ehtrebperiwnd (ol G4F  Hithe’ honfampadrieige o etkreapasbreenpaditient, the

walking passage 31 includes: the inclined floor 34 configured to adjust the width-direction inclination of

the lifting ddeRB8GiuPIsE AivEA WBpstdinteteshes g thedanishnias e of inclining the
ncined oy Rt 10 Wi e iS¢ G ey o
acase WheE%éBSrF%ﬁgfég‘eov%ﬁﬁg gﬁ%z{m@%ﬁﬁﬁk&é}ﬂgc&%pporﬁng member, a bolt, and the
like, not shown).
[0080] Each of the first and second biasing mechanisms 86A and 86B includes: a
columnar spring shaft 85 extending in the front-rear direction; a spring 84 (elastic body)
fitted around the spring shaft 85; and a pair of stopper members 87 and 88 respectively
contacting ends of the spring 84.
[0081] Both end portions of the spring shaft 85 are externally threaded, and suitable
fixing means (a nut and the like) are threadedly engaged with both end portions. Thus,
the movements of the stopper members 87 and 88 in the front-rear direction are
restricted.
[0082] The stopper member 88 located on a rear end side of the spring 84 is fixed to the
table 80 of the third linear guide 83 by using suitable fixing means (a bolt and the like).
The stopper member 87 located at a front end portion of the spring 84 is fixed to a rear
surface of the lifting deck 35 by using suitable fixing means (a supporting member, a bolt,
and the like).
[0083] To be specific, the lifting deck 35 is disposed on the table 80 via the first and
second biasing mechanisms 86A and 86B. With this, the lifting deck 35 (and the driven

slope 36 coupled to the lifting deck 35) can side in the front-rear direction by the sliding



24 edge of the floor portion 11B of the entrance 11A of the aircraft 11 are not parallel to each other,
they can be caused to be parallel to each other by using the inclined floor 34. Especially, in
accordance with the boarding bridge 20 of the present embodiment, the lifting deck 35 and the
entrance 11A can be adjusted by the inclined floor 3#to be parallel to each other even in the middle of
the movement of the drive columns of the boarding bridge 20. Therefore, the operation of connecting
the lifting deck 35 to the entrance 11 can be efficiently performed. [0106] In accordance with the
boarding bridge 20 of the present embodiment, from a position where the damper 51 of the lifting deck
35 contacts enttance. L1A, the table 80.is caused 1q further slide, by usipg the firs cqnd
oinsing medka B B Ao B D S R S B L S e

against the gotanGe 1l s cReRIKA%/AIGR Abladifingdpck 35 (damper 51) to the aircraft 11 is

generated. To be specific, when the table 80 is caused to slide from the above contact position such
that the liftingodack Bhdsspessesh adniiisiihe e tenFedd Aledk SIOWtHidEigs. 8rand Betharbtopper
member 88 moves forward along the spring shaft 85 against the reaction force of the spring 84. Then,
the spring &4aidernpappsed bihthdidtoppemmémizens 8¢ aride8H) anth¢hieohiasimgdoeca @f.the lifting
deck 35 (damper 51) to the aircraft 11 is generated based on the reaction force of the spring 84, the
reaction fort@UB8IncPperiéitdyl by shevabovEigorhphesdibreonteshapping 84ufos 67w tha abdve
configuration, in accordance with the boarding bridge 20 of the present embodiment, even in a case

where the hp3SETREEMHBAREMY Wk SBe(darkpgdipD) SMeF ke emrinrludes o (BIRTWERYOfRRE aircraft

11 ch dd f the aircraft 11 due t tti ft , th
iing ook SHD CRRSe 58 LTGRO RN B aP L BH G SO B e

Fikalihs R A
front- dirgcdi the. act] first cond.hiasi hani f.the 25
Ciding mock e PR s e T S e e R S R0 From

the f0r690i%§méﬁaﬂ98’tﬁ@gﬁf$%‘a@iﬁﬁﬁl&'ﬂ§@@r@ér@f grebadinentsofibearersent igvestion are

obvious to one skilled in the art. Therefore, the foregoing explanation should be interpreted only as an
example and ds: pesvidetderitealfvingseros inakbifigm-prafetiediinnde dppitat i nigeatblih8(present

invention to one skilled in the art. The structures and/or functional details may be substantially
modified will@itdthe dpiriboMhandraséhtthevdntiog nfetts]ikHeréinalie h igliticktibh iBExadgslegair2, and
3 of Embodiment of the present invention will be exemplified. Modification Example 1
of fourth and fifth linear guides 92A and 92B. Each of the fourth and fifth linear guides
92A and 92B includes a table 90 and a rail 91 extending in the front-rear direction.
[0088] The fourth linear guide 92A is provided in the vicinity of the third frame 65C of
the support frame 63, and the rail 91 of the fourth linear guide 92A is fixed to the third
frame 65C by using suitable fixing means (a frame and the like). Moreover, the fifth
linear guide 92B is provided in the vicinity of the fourth frame 65D of the support frame
65, and the rail 91 of the fifth linear guide 92B is fixed to the fourth frame 65D by using
suitable fixing means (a frame and the like). Further, the lifting deck 35 is supported by
the tables 90 of the fourth and fifth linear guides 92A and 92B.
[0089] With this configuration, the slide movement of the lifting deck 35 in the
front-rear direction is stably performed while the lifting deck 35 is being supported
appropriately.
[0090] Thus, the boarding bridge 20 of the present embodiment is configured such that

the lifting deck 35 can slide in the front-rear direction by using the sliding mechanism for



In the boarding bridge 20 of the present embodiment, as shown in Fig. 3, the second coupling hinge
38 linearly extends up to the right end of the cab 26 in a direction (width direction 300) substantially
perpendicular to the walking direction 200. However, the direction in which the second coupling hinge
38 extends does not have to be perpendicular to the&alking direction 200. [0110] For example, as
shown by a cab 126 in Fig. 10, even if a right end portion of a second coupling hinge 138 is moved
forward (even if the direction in which the second coupling hinge 138 extends is not perpendicular to
the walking direction 200), the inclined floor 34 can be appropriately inclined in the width direction 300.
[0111] Howegver..in a casewhere the dicectign in which the seco(rfp upling hinge, 38 extends is
perpencicul THRE G 35 IS USSR 4 e SRy EM IR e R
embodimeny, the f68r £0chRRItQN of the driven slope 36 can be adequately moved backward. This is
advantageous in that the inclination of the driven slope 36 can be made small when connecting the
lifting deck 35 and theAAPRNGECN&NAS sl ddouiisation Fample & AircFire barding
bridge 20 of the present embodiment includes the inclined floor 34 configured to adjust the inclination
of the lifting deck 33Nard theedrixamplopef36dnritvaingdith irbctichn30Gridgweler pf el spiesadjusting
the inclination of the lifting deck 35 and the entrance 11A such that these become parallel to each
other is not ¢inbredinsnhio, adtivewhél ebis msgrafe Lisadl[be ezpRérasdkample, as shown in Fig. 11,
the lifting deck 135 may be configured such that a damper 151 and a floor panel 101 are connected to
each other VS lobfiRh ShATELCDARTEAs BIUPBEITOYSE HeHBM P ARSI POPIS LERABRESHNS Hiriven

I 136 b ing a, third li ' 150.M . h in,Fig. 11, th ti haft 100 of
the damper FAL R EQHHES A 15 R BN paor G RO IRt 161 SEEST e T A0 g
deck 135, aé%%%ﬂ%&%“&%é%&% gl%:ﬁ‘} iiﬁgd'%?e%%s%’ i‘gr‘iﬁhﬁ’agﬁmﬂﬁi%%é’%ﬂ% E%ﬁ[ﬂ:%%dof’o”ﬁlelo_l S0
as to sprea er the damper 151 and t e%o r panel 101 and cover the floor panel 101 substantially

entirely. A fagtening reaiit 40d Aifemrovideshat & frontepd, portienokihe-cublespiate 0 dn the width
direction 300 and is fixed to the damper 151 by using a suitable fastening member or adhesive. In

addition, a fHstenidectedion 464 Ehisaptevidadatie: rarrendl pastianmgliénel rubber plate 400 in the width
direction 300 and is fixed to the floor panel 101 by using a suitable fastening member or adhesive.
[0114] With [#182Zbnfibeenioatiorhef thendarmgetht St aodinestuplgardlabbtite peesotdtiong tsidfo 00
based on the driving force of a driving device (not shown), such as a maotor, the rubber plate 400 can
be moderatéhythscrieanso il Aofche anarpBriibiv il he poteERedys sl avangaimirsction 300 by the

casti acton e fubber plats 490, T 15 AeplagemeqL bepes I g opk b e e
With this, the adjustment passage 33 swings to the left and the right at the same time.
[0094] Next, the boarding bridge 20 is moved closer to the aircraft 11 by moving the
drive columns such that the damper 40 of the boarding bridge 20 contacts the aircraft 11.
At this time, in a case where the edge of the floor of the lifting deck 35 and the edge of
the floor portion 11B of the entrance 11A of the aircraft 11 are not parallel to each other,
they can be caused to be paralle] to each other by using the inclined floor 34.

[0095] Then, at this stage, the position of the lifting deck 35 of the boarding bridge 20
is lower than the position of the floor portion of the entrance 11 A, so that it is possible to
open the door of the entrance 11A of the aircraft 11.

[0096] As shown in Figs. 8 and 9, after the door of the entrance 11A of the aircraft 11

opens, the lifting deck 35 is moved (rises; is lifted up) to the same height as the floor

portion 11B of the entrance 11A of the aircraft 11 by the lifting mechanism for the lifting



27 to each other can be absorbed in a simplified manner. Modification Example 3 The boarding
bridge 20 of the present embodiment is configured such that both the lifting deck 35 and the driven
slope 36 slide in the walking direction 200. However, the present embodiment is not limited to this, and
the other method may be used. [0115] For examplegas shown in Fig. 12, a lifting deck 235 may
include: a floor panel 201 connected to a driven slope 236 by using a third coupling hinge 250; a slide
floor 110 supported by the floor panel 201 and configured to slide in the walking direction 200; and a
damper 111 located at a front end portion of the slide floor 110. [0116] With this, only the slide floor

10 (damper g ) caneite b valda gicslion 2ot e asidnadevenqauatigunl sehge 2

linear guide, SO asto contacli(1 e entrance erefore, since

greatly slide iagegrdancenini e i@!@QiP&%ﬁ?ﬁi?_%thﬂéesﬁiﬁﬁé'ﬂ&rcﬂ&&sﬁ?‘%oﬁ“EHStHfﬁt%f gegporting

the free end portion of the driven slope 236 by the inclined floor 34 and the sliding structure can be
simplified. [@317] Moreover, instead of the slide floor 110, a rotatable rotating plate may be provided
on the floor panel 201. Specifically, a rotating plate is provided at a front upper portion of the floor
panel 201 sjici®hatrcrehend thdigoBistloolifieg tethe i ont dpe thpodaarpby 3Using Beodurpstiog Swing
shaft, such as a hinge, extending in the width direction 300. When the lifting deck 235 is not connected
to the entrafrcattaghedive aneiitg plane ¢sdadetbard dispdsuog deake Hlootrawedtholirastim 3@ lifting
deck 235 is connected to the entrance 11A, the rotating plate is unfolded such that the other end

thereof reacHistHembEnsstib i B drtadnthaskevben theliiingdrdhidd 0BRGN NSDr and
the Slding e Ate Jof oYl % 87 BRSNS R AR b s 1A
accordance with the movement of the lifting deck 35, the inclination angle ¢ of the
driven slope 36 automatically changes and the rear end portion of the driven slope 36
slides on the inclined floor 34 to move forward by the action of gravity (own weight) of
the driven slope 36 (see Fig. 6).
[0098] As above, the boarding bridge 20 of the present embodiment includes: the
walking passage 31; the lifting deck 35 provided in the plane of the walking passage 31
in plan view and used for the connection with the entrance 11A of the aircraft 11; the
lifting mechanism configured to lift up and down the lifting deck 35; and the driven slope
36 including the fixed end portion coupled to the lifting deck 35 by using the third
coupling hinge 50 and the free end portion supported on the walking passage 31. The
driven slope 36 1s rotated around a shaft of the third coupling hinge 50 by the movement
of the lifting deck 35 to form a continuous slope way between the lifting deck 35 and the
walking passage 31 (inclined floor 34).
[0099] With this configuration, the difference in level between the floor portion 11B of
the entrance 11A and the lifting deck 35 of the boarding bridge is eliminated, so that a
continuous passage can be formed therebetween.

[0100] Therefore, in accordance with the boarding bridge 20 of the present embodiment,

the difference in level between the entrance 11A of the aircraft 11 and the boarding



Industrial Applicability [0119] In accordance with the boarding bridge of the present invention, the
difference in level between the boarding bridge and the entrance of the movable body can be
eliminated, and the passengers can smoothly get on and off the movable body from and to the
terminal. Therefore, the present invention can be utifized as, for example, an air traveler boarding
bridge. Reference Signs List [0120] 1boarding bridge system 10terminal building 11aircraft (movable
body) 20 boarding bridge 23auxiliary stairs 24 rotunda 24A shaft of rotunda 25tunnel portion

bridge 20 can be eliminated. In addition, for example, since it is unnecessary to lift up
and down the lifting deck 35 each time the passenger on the wheelchair gets on and off
the aircraft 11, the passengers can smoothly get on and off the aircraft 11 from and to the
terminal 10.

{0101] Especially, in accordance with the boarding bridge 20 of the present embodiment,
the height of the lifting deck 35 can be adjusted by the simple lifting movement of the
lifting deck 35. Therefore, the floor of the lifting deck 35 is not inclined and can be
maintained substantially horizontally. On this account, it is advantageous in that the
positioning between the lifting deck 35 and the floor portion 11B of the entrance 11A 1s
easy.

[0102] Moreover, in the boarding bridge 20 of the present embodiment, the lifting deck
35 includes the sliding mechanism configured to slide in the people’s walking direction.
The lifting deck 35 moves to the same height as the floor portion 11B of the entrance 11 A
by the lifting mechanism and contacts the entrance 11 A by the sliding mechanism.

[0103] With this configuration, even in a case where there is a small gap between the
lifting deck 35 and the entrance 11A of the aircraft 11, the lifting deck 35 can slide by the
sliding mechanism to contact the entrance 11A. Therefore, such gap can be eliminated
in addition to the difference in ievel therebetween.

[0104} In the boarding bridge 20 of the present embodiment, the walking passage 31
includes: the inclined floor 34 configured to adjust the width-direction inclination of the
lifting deck 35 and the driven slope 36, and the inclining mechanism capable of inclining
the inclined floor 34 in the width direction 300. When the inclined floor 34 is viewed in
plan view, the lifting deck 35 and the driven slope 36 are attached in the plane of the
inclined floor 34.

[0105] As above, in a case where the edge of the floor of the lifting deck 35 and the



25Afirst tunnel 25B second tunnel 25Cthird tunnel 26 cab 26Avertical shaft of cab 30control panel
31walking passage 32fixed passage 29 32A frame of fixed passage
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edge of the floor portion 11B of the entrance 11A of the aircraft 11 are not parallel to
each other, they can be caused to be parallel to each other by using the inclined floor 34.
Especially, in accordance with the boarding bridge 20 of the present embodiment, the
lifting deck 35 and the entrance 11A can be adjusted by the inclined floor 34 1o be
parallel to each other even in the middle of the movement of the drive columns of the
boarding bridge 20. Therefore, the operation of connecting the lifting deck 35 to the
entrance 11 can be efficiently performed.

[0106] In accordance with the boarding bridge 20 of the present embodiment, from a
position where the damper 51 of the lifting deck 35 contacts the entrance 11A, the table
80 is caused to further slide by using the first and second biasing mechanisms §6A and
86B of the sliding mechanism such that the lifting deck 35 is pressed against the entrance
I1A. Thus, the biasing force of the lifting deck 35 (damper 51) to the aircraft 11 is
generated. To be specific, when the table 80 is caused to slide from the above contact
position such that the lifting deck 35 is pressed against the entrance 11A, as shown in
Figs. 8 and 9, the stopper member 88 moves forward along the spring shaft 85 against the
reaction force of the spring 84. Then, the spring 84 is compressed by the stopper
members 87 and 88, and the biasing force of the lifting deck 35 (damper 51) to the
aircraft 11 is generated based on the reaction force of the spring 84, the reaction force
being generated by the above compression of the spring 84.

[0107] With the above configuration, in accordance with the boarding bridge 20 of the
present embodiment, even in a case where the gap between the lifting deck 35 (damper
51) and the entrance 11 A (outer wall) of the aircraft 11 changes by ups and downs of the
aircraft 11 due to the getting on and off of the passengers, the lifting deck 35 (the damper
51) can be caused to follow the ups and downs of the aircraft 11 in the front-rear

direction by the actions of the first and second biasing mechanisms 86A and 86B of the



33adjustment passage 34inclined floor 35, 135, 235lifting deck 36, 136, 236driven slope 37first
coupling hinge 38, 138second coupling hinge 39coupling floor 40, 51, 111, 151damper 40A housing of
damper 41cam follower 41Aroller holder
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sliding mechanism. Therefore, the generation of the gap can be appropriately
prevented.
{0108} From the foregoing explanation, many modifications and other embodiments of
the present invention are obvious to one skilled in the art. Therefore, the foregoing
explanation should be interpreted only as an example and is provided for the purpose of
teaching a preferred mode for carrying out the present invention to one skilled in the art.
The structures and/or functional details may be substantially modified within the spirit of
the present invention.
[0109] Hereinafter, Modification Examples 1, 2, and 3 of Embodiment of the present
invention will be exemplified.

Modification Example 1

In the boarding bridge 20 of the present embodiment, as shown in Fig. 3, the
second coupling hinge 38 linearly extends up to the right end of the cab 26 in a direction
(width direction 300) substantially perpendicular to the walking direction 200.
However, the direction in which the second coupling hinge 38 extends does not have to
be perpendicular to the walking direction 200.
[0110] For example, as shown by a cab 126 in Fig. 10, even if a right end portion of a
second coupling hinge 138 is moved forward {(even if the direction in which the second
coupling hinge 138 extends is not perpendicular to the walking direction 200), the
inclined floor 34 can be appropriately inclined in the width direction 300.
fOI11] However, in a case where the direction in which the second coupling hinge 38
extends is perpendicular to the walking direction 200 as in the boarding bridge 20 (Fig.
3) of the present embodiment, the rear end portion of the driven slope 36 can be
adequately moved backward. This is advantageous in that the inclination of the driven

slope 36 can be made small when connecting the lifting deck 35 and the entrance 11A of



42 rod end 42A ball 42B rod 43first electric-powered cylinder 50, 150, 250third coupling hinge
60bracket plate 60Abent portion of bracket plate 61first rotation support point 62second rotation
support point 63third rotation support point 64A first coupling member
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the aircraft I1.

Modification Example 2

The boarding bridge 20 of the present embodiment includes the inclined floor 34
configured to adjust the inclination of the lifting deck 35 and the driven slope 36 in the
width direction 300. However, means for adjusting the inclination of the lifting deck 35
and the entrance 11A such that these become parallel to each other is not limited to this,
and the other means may be used.
[0112] For example, as shown in Fig. 11, the lifting deck 135 may be configured such
that a damper 151 and a floor panel 101 are connected to each other via a rotating shaft
100. A rear end portion of the floor panel 101 is connected to a driven slope 136 by
using a third coupling hinge 150. Moreover, as shown in Fig. 11, the rotating shaft 100
of the damper 151 is connected to a side end portion of the floor panel 101.
[0113] Further, in the lifting deck 135, a rubber plate 400 (elastic plate) is disposed on
the damper 151 and the floor panel 101 so as to spread over the damper 151 and the floor
panel 101 and cover the floor panel 101 substantially entirely. A fastening region 401 A
is provided at a front end portion of the rubber plate 400 in the width direction 300 and 1s
fixed to the damper 151 by using a suitable fastening member or adhesive. In addition,
a fastening region 401B is provided at a rear end portion of the rubber plate 400 in the
width direction 300 and is fixed to the floor panel 101 by using a suitable fastening
member or adhesive.
[0114] With this configuration, when the damper 151 rotates upward about the rotating
shaft 100 based on the driving force of a driving device (not shown), such as a motor, the
rubber plate 400 can be moderately inclined from its rear end portion to its front end
portion in the width direction 300 by the elastic action of the rubber plate 400. Thus,

the displacement between the lifting deck 35 and the entrance 11 A which are not parallel



64B second coupling member 64C pin 30 65support frame 65Afirst frame 65B second frame 65C third
frame 65D fourth frame 66table 67rail
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to each other can be absorbed in a simplified manner.

Modification Example 3

The boarding bridge 20 of the present embodiment is configured such that both
the lifting deck 35 and the driven slope 36 slide in the walking direction 200. However,
the present embodiment is not limited to this, and the other method may be used.
[0115] For example, as shown in Fig. 12, a lifting deck 235 may include: a floor panel
201 connected to a driven slope 236 by using a third coupling hinge 250; a slide floor
110 supported by the floor panel 201 and configured to slide in the walking direction
200; and a damper 111 located at a front end portion of the slide floor 110.
[0116] With this, only the slide floor 110 (damper 11l) can slide in the walking
direction 200 by a sliding device {not shown), such as a linear guide, so as to contact the
entrance 11A. Therefore, since the driven slope 236 does not have to greatly slide in
accordance with the sliding operation of the slide floor 110, the structure of supporting
the free end portion of the driven slope 236 by the inclined floor 34 and the sliding
structure can be simplified.
[0117] Moreover, instead of the slide floor 110, a rotatable rotating plate may be
provided on the floor panel 201. Specifically, a rotating plate is provided at a front
upper portion of the floor panel 201 such that one end thereof is coupled to the front
upper portion by using a coupling swing shaft, such as a hinge, extending in the width
direction 300. When the lifting deck 235 is not connected to the entrance 11A, the
rotating plate is folded and disposed on the floor panel 201. When the lifting deck 235
is connected to the entrance 11A, the rotating plate is unfolded such that the other end
thereof reaches the floor portion 11B of the entrance 11 A.
[0118] With this, even if the slide floor and the sliding mechanism are not provided, the

gap between the lifting deck 235 and the entrance 11A can be easily eliminated.



68Afirst linear guide 68Bsecond linear guide 69coupling frame 70second electric-powered cylinder

70Athreaded shaft of second electric-powered cylinder 70Bmain body of second electric-powered

cylinder 71support bracket 72fourth rotation support point 73A, 73Bframe 80table 80Acutout portion
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Industrial Applicability

[0119] In accordance with the boarding bridge of the present invention, the difference
in level between the boarding bridge and the entrance of the movable body can be
eliminated, and the passengers can smoothly get on and off the movable body from and
to the terminal. Therefore, the present invention can be utilized as, for example, an air

traveler boarding bridge.

Reference Signs List
[0120}1 1  boarding bridge system
10 terminal building
11 aircraft (movable body)
20  boarding bridge
23 auxiliary stairs
24 rotunda
24A  shaft of rotunda
25  tunnel portion
25A  first tunnel
25B  second tunnel
25C  third tunnel
26 cab
26A  vertical shaft of cab
30  control panel
31  walking passage

32  fixed passage



81rail 83third linear guide 84spring 85spring shaft 86Afirst biasing mechanism 86B second biasing
mechanism 87, 88 stopper member 89A motor 89B rack 92Afourth linear guide 92Bfifth linear guide
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32A  frame of fixed passage
33 adjustment passage

34  inclined floor
35,135,235 lifting deck
36, 136, 236 driven slope
37  first coupling hinge

38, 138 second coupling hinge
39 coupling floor

40, 51, 111, 151  damper
40A  housing of damper

41 cam follower

41A  roller holder

42  rod end
42A  ball
42B  rod

43 first electric-powered cylinder
50, 150, 250  third coupling hinge
60  bracket plate

60A  bent portion of bracket plate
61  first rotation support point

62  second rotation support point
63  third rotation support point
64A  first coupling member

64B  second coupling member

64C  pin



101,201floor panel 110slide floor 32 CLAIMS [1] A boarding bridge comprising: a walking passage;

a lifting deck provided in a plane of the walking passage in plan view and used for connection with an
entrance of a movable body; a lifting mechanism configured to lift up and down the lifting deck; and

a driven slope including a fixed end portion and a fré@ end portion, the fixed end portion being coupled
to the lifting deck by using a coupling swing shatft, the free end portion being supported on or above
the walking passage, wherein the driven slope is rotated around the coupling swing shaft by a
movement of the lifting deck to form a slope way between the lifting deck and the walking passage.

65
65A
65B
65C
65D
66
67
68A
68B
69
70
T0A
70B
71

72

support frame
first frame
second frame
third frame
fourth frame
table
rail
first linear guide
second linear guide
coupling frame
second electric-powered cylinder
threaded shaft of second electric-powered cylinder
main body of second electric-powered cylinder
support bracket

fourth rotation support point

73A, 73B  frame

80
80A
81
83
84
85
86A

86B

87, 88

table
cutout portion

rail

third linear guide

spring

spring shaft
first biasing mechanism
second biasing mechanism

stopper member



[2] The boarding bridge according to claim 1, wherein: the lifting deck includes a sliding
mechanism configured to slide in a people's walking direction; and the lifting deck is configured to
move to the same height as a floor portion of the entrance by the lifting mechanism and contact the
entrance by the sliding mechanism. [3] The boardingtbridge according to claim 2, wherein the sliding
mechanism is configured to be able to bias the lifting deck against the entrance at a position where the
lifting deck contacts the entrance. [4] The boarding bridge according to any one of claims 1 to 3,
wherein the walking passage includes: an inclined floor configured to adjust inclination of the lifting
deck and the driven _slope in a width direction; and an inclining mechanism 33 configured to be able to

incline the inclined ﬁ in A8 ®fidth direction, and when the inclined floor is viewed in plan view,
the lifting deck and %drivl%ra?slope are attached in a plane of the inclined floor. [5] The boarding
bridge according to any one of claims 1 to 3, wherein: the lifting deck includes a floor panel

connected to the driyeq slope Ry 1318 sifieoupling swing shaft, a damper connected to the floor panel
via a rotating shaft, and an elastic plate provided to spread over the floor panel and the damper;

92B  fifth linear guide
101,201 floor panel

110  slide floor



one end portion of the elastic plate is fixed to the damper, and the other end portion of the elastic plate
Is fixed to the floor panel; and the elastic plate is inclined in a width direction of the lifting deck by
rotation of the damper about the rotating shaft. [6] The boarding bridge according to claim 1 or 4,
wherein: the lifting deck includes a floor panel é@nnected to the driven slope by using the coupling
swing shaft and a slide floor supported by the floor panel and configured to slide in a people's walking
direction; and the slide floor contacts the entrance.

CLAIMS

(1] A boarding bridge comprising:

a walking passage;

a lifting deck provided in a plane of the walking passage in plan view and used
for connection with an entrance of a movable body;

a lifting mechanism configured to lift up and down the lifting deck; and

a driven slope including a fixed end portion and a free end portion, the fixed end
portion being coupled to the lifting deck by using a coupling swing shaft, the free end
portion being supported on or above the walking passage, wherein

the driven slope is rotated around the coupling swing shaft by a movement of the

lifting deck to form a slope way between the lifting deck and the walking passage.

2] The boarding bridge according to claim 1, wherein:

the lifting deck includes a sliding mechanism configured to slide in a people’s
walking direction; and

the lifting deck 1s configured to move to the same height as a floor portion of the

enfrance by the lifting mechanism and contact the entrance by the sliding mechanism.

{3] The boarding bridge according to claim 2, wherein the sliding mechanism is
configured to be able to bias the lifting deck against the entrance at a position where the

lifting deck contacts the entrance.

[4] The boarding bridge according to any one of claims 1 to 3, wherein
the walking passage includes: an inclined floor configured to adjust inclination

of the lifting deck and the driven slope in a width direction; and an inclining mechanism



33

configured to be able to incline the inclined floor in the width direction, and
when the inclined floor is viewed in plan view, the lifting deck and the driven

slope are attached in a plane of the inclined floor.

5] The boarding bridge according to any one of claims 1 to 3, wherein:

the lifting deck includes a floor panel connected to the driven slope by using the
coupling swing shaft, a damper connected to the floor panel via a rotating shaft, and an
clastic plate provided to spread over the floor panel and the damper;

one end portion of the elastic plate is fixed to the damper, and the other end
portion of the elastic plate is fixed to the floor panel; and

the elastic plate is inclined in a width direction of the lifting deck by rotation of

the damper about the rotating shaft.

[6] The boarding bridge according to claim 1 or 4, wherein:

the lifting deck includes a floor panel connected to the driven slope by using the
coupling swing shaft and a slide floor supported by the floor panel and configured to
slide in a people’s walking direction; and

the slide floor contacis the entrance.



